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PATENT SPECIFICATION

Process

We, SocierE CHIMIQUD DE L.a (GRANDE-
Psarowse AzoTeE BT PeopUirs CBIMIQUES,

a Corporation organised under the Laws

of the Yrench Republie, of 40, Rue du
(lolisée, Paris, France, do hereby declaxe
the natore of this invention and in what
manner the same is to be armed, to be
partioularly described wnd sseerfained in
and by the following statement :—

This invention relates to a process of
synthesising  orgamnio compounds conbain-
ing ozygen.

Various catalysts have aleady been
described aw capable of bringing uboub
the teaction between carhon monoszide
and water, with & view to the produvtion
of aliphatic organic compounds contain-
ing oxygen, such as aleohols, acid,
ethers, (%chydes and ketones.

The preseut invention relates to v new
serfes of such outolysts, which are chur-
acterised by the posscssion of praperties of
special advantage from the industrial
point of view,

Tt .is known, in fact, that, in addition
to the specifie part played by the som-
ponents, the use?ul aotion of a catalyst in
largely & fanciion of jbs physical con-
dition. The best results are obtained by
means of catalybic masses containing =
very large number of extremely fine

OTBH,

On the other hand, from the industrial
point of view, it is desirable that the
coliesion and hardness of the grains of
catalyst should be as high as possible.

This twolold result i= obtained by com-
posing the catulytic masses of substunces
with a zeolitic stzucture, thabt is to =ay,
more or less analoguus to the natural
zcolites, or the artificial zcolites, such as
thet known under the Registered Trade
Mazk * Permutit 7,

Tt is koown that these snbstances restlt
from the wmion of salts of strongl
alkaline churacbor (alkali silicates, alkali
borates and the like} with metallates (or
salts of amphoberic mctals), with or with-
out addition of neutral, or substantially
neutral, salts (metallic chlorides, sul-
phates, nifrates or acetabes for example].

It is known #$hat catalysts for the
synthesis of organie eompounds eontain-
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i COMPLETE SPECIFIGATION.

of Syathssising Organic Compounds -Co;;!:aining Oxygen.

ing oxygen, can be prepared by associat-
ing at jeast one element of the series :

1), Potessium, . sodium, lithium,
vanadium, chrnminm, wolybdenum,
manganese, iton, .cobalt, mickel, silver,
copper, zine, codmium, lead, antimony,
bismuth, calcium, stronkium, harium,
with at least one element of the series.

2). Beryllium, magnesium, aluminim,

cerium, rare earths, borom, silieon,
titaninm, gzirconinm, thorhim, uraniws,
tungsten

Catalysta of g, zeolitic nature can there-
fore be abtained by employing the above
elements and by introdueing them into
the zeolite in’ 'z form suited to their par.
ticular chemical properties. In  this
conncetion’ it may be mentioned that the
elements ~ boron, - ‘silicon, titendum, i
contum, alumuniuri’ and  berylliom, form
girongly aikalive salis, that the elements
vanadinm,  chromium, molybdenom,

ese, zine,  lead, antimony,
urentum  and tungsten are amphoterie,
and finally that the elements potassium,

sodium, lithium, = manganese, ealeium,
harium, strontium, cerinm, rare eartha,
fron, cobalt, nickel, ecadminm, copper,

silver, bismuth,, snd thorium, form sults
which are appreciably neutral.

The introduction of the active catalytic
eloments may be cffected in various ways:

1). All the mecessary elements may be
introduced into the cafalyst as mneutral
salts, the rvemainder of the zcolite being
composed of slkaline salts. For example,
the first constituent may copsist of
godium silicate, potassiom silicate, bornx

.and the lke,” with sodium aluminate,

potossium aluminate, or other metallates,
as the seeond constituent, and the mixture
of the pemtral -salts of the catalytic
eloments as the third constituent,

2). One or. more catalytic elements of
amphoteric;” character may be imtroduced
in the form. of jmetsllates, the sodinm
silicate or burax being retained as first
constifuent, and the other active elements
added in the foran.of aeutral salts.

8). One or moré sebive elements of acid
character may be iotruduced, in the form
of alkaline malts, as the first constituent,
and the other active elements in the form
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no previous reduction being needed. The

2 543,807

of metallates, or neutral salts, tion, in view of the high activity of

1), Finally, the active elaments of these catalysts. For example, when the
allkaline character may be introduced, in  zcolite containg  redueible metallates.
the ferm of silicates, borates and the like, dircet reduction wunder pressure will

5 into the first copstituent, snd the other destroy the activity almost completely. 70
active elements in the form of ‘metallales The reduction is wdventugeously ecom-
or neuntral salts. weneed st a  low temperature (e.g.

In each particular instanve, the method - 200° C. for sopper or manganese zeolites)
of intreduction should be chosen which and ordinacy pressure, with a gas eon-

10 corresponds to the various gmparﬁes of tu,inj;uﬁ 5—10% of carbon monoxide 75
the constituent elements of the catalyst. diluted in an inert gas. It may then he

Tt should be noted, in general, that the coptinued, without mmconvenience, under
introduotion of an element into the - pressure (600—800 atmespheres} and at a
matrix of the szeolite, or in a non-  higher temperature (300---300° C.}.

15 exchangeable  form,  increases  the Exavrir 1. 80
gtability, but weakens the antion of this 10 kg. of potassinm permanganate are
clement,. divsolved in 1200 Htres of water, B ke of

Ou the oontrary, the elements infro- canstic soda being added, and reduetion
duced in the form of neutral salts are effected with 7 lilres of alechol in the

20 +he mest active, but the most ynstable. cold. The resulting manganabte iz freated 83

This vemark, however, does not apply with an addition of a solution of 4 kg. of
to the case in which the zeolitic catalysts borax, followed by an acetic acid solntion
aro first put through a preliminary treat- &Le. sufflcient acctie scid to dissolve the
ment of reduchion, dehydration or irans- earbonates of : .

25 formativn. In this particular case the 5500 kg of cummersial ceriom 90
chemicul constitution of the zeolites often carbonate
nndergoes  considerable  medification, 8 lives of ¥° B¢ aluminium acetate,
although its physical structure i retained - and .
and all the mcthods of introduetion seem -} kg, of malachite, with enegretic

30 +to he approximately equivalent. . ... stirring, 95

The zeolites constituted in this manner - The whole 8 then adjusted to Fu=T,
van be prepared either by fusion or hy b¥ means of u little (3—4 Dires) acetie or
precipitation. . formie: acid. After cenbrifuging and

When the precipitation has boun . washing the mass is dried at 100° C.,

85 effected in water, it is advantagecus to~ The orushed prains are reduced with 100
keep the medium adknline during the 10% CO at 200° C., and then with 80%
coutse of the operstion, by introducing . CO at. 500 atmospheres, the temperafwre
the metallates, and then the salts, inte being raised to about 300—830°.C. .
the sclution of the fivst constitucut. A mixture of 300 and 2H.O i thén

ad  As is known, the zeolites are destroyed Iﬁtssed at'a space velociby of 5000—I00U0 105
by @ mocdinia which is acid to litmus. (howrly flow of pas-5(00—10000 times
T# has been found that their catalytic pro- the volume of the catalyst) over the cata-
perties arc largely dependent on the final lyst at the same temperature and pressurs
Pu  value of the precipitation. For as is used for the reduction, and a solwtion

45 example, zeolitey with a lthium bage are of wuliphatic ethers and alechols is 110
entirely inactive if the precipitation ends collected in en amount corresgaonding to
with a Pu-—10, snd display maximum  a degree of ¢onversion of 40—30%,.
activity at Pu =7, : Exaprr 2,

The osohesion 2nd hardness inecrcase 1.200 kg, of borax and 9 kg, of sodium

50 pazi prssu with the activity. alaminate are dissolved in BOD litres of 115

The artificial zeclites are prepared in a waler, and cooled with iee to 0° C. The
medinm with & Px velue between 8 and following formic acid solution {(sufficient
88, and in general, it is highly advan- formic aeid being added to dissolve the
tageous to terminate the precipitabions carbonates), cooled o the same tempera-

55 very close to or precisely at'a Pr=7, at tiore, is added: 120
20° C., or at a corcesponding Py if the - Precipitated lithium carbonate,
temperature s different since, as s .., 05855kg; .
known, the Pe value of water varies with - Dry potassium ocarbonate, 0.210 kg.;
the temperature. - rystallised thorium formate,

60 After fltration and. washing, the ¢ o 2.860 kg, and 125

' zeolites should be dried progressively, for 82 Bé glumindum  scetate, 2 litres,
example at 100° C, and Lﬁen gradually ke whole is adjusted to Pu=7.5 with
heated to the temperature of zeduction, a litile formic acid, and the mass is then
treatment or catalysis. These operations centrifugéd, washed and dried at 100° O,

G5 should be performed with special precan- 130
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crushed catalyst is heated to 270—280° C,,
nnder % pressure of 900 atmaspheres in
ourrent of CO saturated with steam and
with 2 space velecity of 2000-~5000
(hously flow of gas=-2000—5000 times the
volume of the catalyst). A 209, solution
of acetic acid and homologues is obtuined,
in an amount corresponding to & degree
of conversion of 109,

Having now particularly described and
ascertuined the mature of our seid inven-
tion and in what manner the same is to
he periormed, we declare that what we
olaim is —

1). A provess for the prodnction of
uliphatic ~organic compounds containing
vxygen by the action of earbon menexide
on water in the state of liguid or vapour

in which srtificial zeolites resulting from

the union of salts of a strongly alltaline
character with metallates or selts of
amphoteriec metals, with or without addi-
tion of mneubtral, or &p})reeia,bly nentral
sults ave employed as catalysts,

2). Method of carrying out the process
set forth in colaim 1, in whick artificial
zeolites prepared in a medium with » Px
value between 8 and 6.8, preferably vory
close tn 7, ab the close of the operation

at 20° C., ar with. a corresponding P
value if the temperdture is different, are
cployed as catalysts.

8). Method of carrying out the process
set forth i claim 1, in which the sub.
stances resulting from the roduction, in
two phases, of artificial zeolites comtain-
ing reducible compounds, the first phase
of the reductlonr faking place at &

slightly  clevated — temperature.  near
200° ., under aimospheric pressure and
with dilute reducing ges, snd the second

phase taking place ot & higher temperas
ture, batween 300 and 3500° C., under
pressure and with concentrated reducing
gas, are employed as catalysts.

4). Tho process of producing aliphatic
organic compounds containing  oxygen,
substantially as deseribed.

Dated this 10th duwy of Apeil, 1930,

ALBERT L. MOND,

19, Bouthampton Buildings,
Chancery Lane; Hoandon, W.C. 2,
Agent for the Applicants.

Reference hug . been directed In  pur-
suance of Bection 7, Sub-scetion 4, of the
Patents and Designs, Acts, 1907 to 1023
ta  Specifications Nos. 279466
286,212,

Abingdon : Printed for His Majesty’s Stotionery Ofice, by Burpess & Son

Son.
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