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Process for the Production of Oxygen<containing Organie
Compounds. ’

We, Socrzre Cervioue DE Li GRANDE-

ntes, formates, oxalsten, borabes, nibtrates

Paroisss Azorce gr Propwrs CEpaques, and phosphabes. 513
a Société Anonyme onganised tnder the The substances present in fhe zingle
Tawyg of the Trench Republiv, of 40, Bue  phase eatalysts must however. be stable in

5 dn Colisée, Pazis, Tranee, do hereby the vonditions under which the proecess is
declarve the nature of this javeation and in  carried vut. '
whut mapner the same is to be per- In the production of these single-phase 60
formed, to be partiounierly deseribed and  cabalysis the known mothods for the pre-
ascarbained in and by the Iollowing psration of this special cluss of calalyst

10 shigtement: — . are empleoyed, such a= simultanecus pre-

Tlig invention relates to a process for  eipitation in & solvent, joint fusion and
the production of oxygen-containing - the like, every precuution beiny lalen to 66
organia eompounds. ensire the ntmost homogeneity.

It has elready heen shown possible fo These cabatysts may, moreover, be pro-

15 produce formeldehyde om +the one hand duced or deposited om inert supports, or
and formic acid on the other hand by the on highly porous substences, or on
reacltion of carbon monoxide and waber in infusible or diffieultly fusible substences, TO
the liquid state or in the form of vapour in  which increasa their stability towards tera-
the presence of certain catalysta. perature by acting simply as diluents.

20  The presenmb invontion howsver provides ~ The catalyst whether prepared by
a procsss for the produckion of oxygen- simultuneous precipitation in a solvent,
containing corganic  eompounds of lhe or by simple or oxidising fusion in a 75
lower (i.¢. fest six) members of the ali- crucible or in ‘an electric fumace or by .
‘phatiec series, which consists In cguwsing ulumino-thermic mesaus, is {eealed before

o6 earbon monoxide or carbon monoxide-  being used. The obfect of this freatment-
coniaining gases snd water in the stabe ol is to biing the cabalyst into such a state
liquid or vapour, to react in the presence of oxidation, hydration or ecombination” 80
of a single-phase catalyst comprising on  thab it will be stoble under the condilions
the one hand, one of the elements, in which it is used. The treatment is

30 alumniniwm, silicon, osvium, titenium, iz- generally performed in the apparatus in
goninm  and thorium, being elements  wlich the synthetic rcaction takes place,
included n the third or fourth groups, snd in such & mwuner s fo prevenk suy 85
series 4, of the pericdie tuble and on the further alteration of the catalyst throngh
other hand, ena of the elements, potas- handling.

B85 simu, godium, magnesivm, chromium, The ecotelystz used in earrying oub the
molybdenum, wmungunesc, copper, sfiver, invention are = progressively heuted ab
zine, cadmium, mercury, Jead, arseme, ordinary pressuré’ or under high pres- 90
gntirnony, bismuth and vanadium, being sure,—eifher in "a - currant of the reaction
elernents not comprised in sedd groups and  gases or in hydrogen alome, or In caxbon

40 gerier set forth and nof included jo the monoxide alone, ~or 'in steam, or in a
iron group, under conditions of tempera- ourrent of carbon dioxide or mitrogen, ov
ture and pressure precluding the forma-  else in u current of one of the producty of 85
tion of hydrogen as the muin rosetion the desived reaction, sueh as the vapours of

. produeb, formio acid,—%5 a teraperature which is

45  Merm  °f single-phass  oabalyst ', ie  lower thea {he temperature abt which the
intended 1o ole @ ocatolyst which  cabulysts sre intended to be used, or in the
employs the combined and simultancous neighbourhood thereof. By means of the 100
actior. of a phirality of substances endowed sbove deseribed single-phase cabalysts it
with difterent eabalyiie properkies. g possible to obtain, by the resetion of

50 The constituent clemente of $he carbon monoxids with wafer; organie
cetalyst may be emnployed in the frec state  oxygen-containing  compounds having
or in the form of oxides, hydeates; of salts  varicus functions, sueh as  sleohols, 105
of orgenie or inorganie acids e.g. carbon- acids, efher malts and ether oxides,
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. i.ketones, aldehydes snd the like. ™ In
should be wundershood that no general
relution . can be fomvulated between the
relative gquanbibative composition of the

5 substances produeced by the remction sznd
the clementary comyosition of the
cabulysts. It will simply be stated thak
the introduckion of strongly eleclo-nega-
tire eclements info o catalysh, generally

10 inmoreases the produchon of substances of
avid churaeter.

The various syntheses are effected at

- diffevent ‘temperatures according to the

"7 pressire employed and the mature of the

15 products {o be obfained, and the eondi-
tiong of temperature and pressure are =u
adjusted #s to praclude the formation of
hydeogen as the main reaction produck.
The temperatures lie between ordinary

20 temperature and §50° C. and may for
neighbourhood of -

example be In the !
200—300° Q. for aldehydes, - 800—840°
- for avids, and 830%—4309 C. for aleohols.

fBome of thesa reactions, sach as ths -

25 syntheses of apids fake place already ab
ordinary prezgure.
syniheses of aleohols, require 2 pressure of
-at least some tens of atmospleres.
most advantageous pressures Ha betwean

80 50 and GOO atmospheres,

Agcording to ihe temperature and pres.
gure, tha water is entliely or parfially
-veporised. .
© In carr_ying oul the provess usé may be
made of various known apparatns for the
hydroganation of oils.
The wealls of the tubes or reachion
~vesgels should be made; for example, of
" special ehrome steels, or silicon steels or

)
<1}

40 manganese stesld, or they may be of -

copper, ov silver, decording fo bhe nabure
of the product nd the aegree of purily
-desired.
© All the usnal precantions employed in
45 the treatment of gas mixtures confaming
lexge proporbions of - catbon monoxide
should be taken, such as the exclusion of
. dron, rniskel -and the like, from e.misct
“with the hot gases, the exelusion of iron
80 carbenyl, nicke! carbonyl and of tha
Enown polsons  from the gases wnder
treatment.
.- It should be. noted tha.t on the ather
hand, the carbon monoxide employerl may
55 contain oxygen, hydrogen, carbon diexide,
nitragen, . methone and otler suburated or
unsatureied iydrocarbons which are nof
- frensformed or will eimply -fumnish
" water, aleohols or ketones.
40 hand, thers may-be introdueed inio the re-
aohon gone, simulianeously with the water;
ong or more products of tha reastion, such
. A8 alcohols, acids snd the Iike. This i3

particnlarly advantageous in cuses where

85 it i spedally desired to obtain higher

‘Others, soel as the -

The -
- forinic aeid is evaporaled fo deyness on

" eold.

n the other -

‘Homologues of o similar nature o or

different nabures from those.of the sub-
ghaness introduced.

The vesulting products are condensed at
ordinary ’nempezature or retained by wash- 70
ing with water or solvemts, or finally they
may be liguefied or solidified by adequate
cooling, the whole being adventageously
affeated under pressure.

Tha residual sases which generally con- 7§
$ain hydrogen and nitrogen, in addifion fo
carbon 1monoxide and earbon dioxide, muy
be empioyed again affer suitable purifiea-

Hon {for exomple elimination of the _
carbon dioxide) either by returning them 80
to the eyels from which they ave dervived, .
or by passing them Hhough another cyele,
analogous with the first bul fwmishiug
other produets ag deseribed in tha present
invention, or finally by passing them 83
thirough other konown cyeles which utilise )
gnses under pressure, such as the synthesis

.ok ;1mm(m1‘1, or 1he synthesis
of -hﬂ_ef:l 1 aleahol accordipg to the reaction
CO -‘r o= CELOH,

"ExsurLs 1.

X enlnfmn of 9 grams of thorium oxide
and @ grams of pota_.slum earbonate in

pumice. A cumrent of carbon moncxide 95
under a pressure of 500 atmospheres is
passed over tlis eatelyst, and the tewm-
perature is gradually raised o 250° (.
Thevaupon, a mixture of 8CG4+H,0 is
intraduced at o space veloeity of 2000 and 100

a negly norwal solution of formis zeld is -

* collected whilst the residual gases eontain
- only 1—2¢4 of carbon dioxide.

Exasxrrr IE

A mixture of: —

10 grams Bb,0, (antimonions oxide)
35 greams ‘J‘h(’\T 0], (thovium nitrabs)
is dissolved in concentrated hydrochlorie
acid, und parts with ifs nitrie acid in the
- The mixture iz precipitated af 110
boiling’ heat by means of sumnonium car-

* boneic, - und the precipitate is kmeaded,

dried and broken fo the size of a pea.
At-4320° O:; with an equi-molééulay mix-
twre of t.tubun moncxide and watar under ]15 .

- a pressire of 200 atmospheres with a space

velooity ' of 1000, “fesidual * guses  are

- obtained which confain 802 of carbon di-+

oxide, " (and - 249 of carbon dioxida when

“the space velocify of 2000 is employed); 120
“whilst the reculting sclution 'is heavier ‘
- than-*water and containg aleohole and other

organie pxyger compounds.
Having now partieularly deseribed and

“ageertained the meturé of our said inven- 125

fion “and in what manner the same is to
be performed, " we' decl_am that what we

- claim dgte—

14 A proecos fur ihe production of
oxygen-containing orgunic compounds of 120
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the lower (La. first six) members of &he
aliphatic series, which consists in causing
curbon monexide or carhon monoezide-con.
taining gagses and weler in the slate of
liguid or vapour, to react in the presence
of a single-phase catalyst comprising on
the one bond, one of the elements,
aluminium, silicon, eermm, titanium, zir-
conium, snd thorivin, heing sloments
inehnled in the third or fourth groups,
series @, of the peripdic fuble and on {he
other hand, one of the elements, potas-
ginm, sodium, magnesium, chromium,
molybdenum, mangenese, eopper, silver,
wine, cadmiuge, mercury, lead, arsenic,
antimony, bismuth and vanadiom, being
alemrents nol comprised in said groaps, and
serigs set forth and not inciuded in the
iron group, under conditions of tempera-
ture and prossure precluding the lorme.

won of bydrogen as the main reaction pro-
duet.

2}, A method of earrying oub the process
get forth in Claim I, which consisty I

introduecing into the resction zone one or 25

more of the reaction products.

8). The proecess for the produchion of
oxygen-coniaining  orgeuic  compounds
substantially as described.

Dabed this 17th day of April, 1928.
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