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COMPLETE SPECIFICAVION
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A process for the preparation of Catalysts for the Synthesis of
Methanol.

I, Gmuro Narea, of 18, Vie Priovipe
Umberto, Milan, Tiely, a subject of the
Kingdom of Ttaly, do hereby declare the
nature of this invention and in what
menner the .same it fo he performed, to
be partionlarly desoribed and ascertained
in and by the following statement; —

This invention relafes to & process for
the preparation of oolelysts dfor the
synthesis of mothanol by the reaction of
carbon  oxide  with  hydrogen  under
pressure.

Zinc-pxide it eectually one of the
prineipal constituentzs of many known
cafolysts which promote the following
reactions that take place I the synthesis
of methanol:

CO+9H, - CH 0K
GO0, -+ 8H, =0, 08 - 1,0

It is however also known fhat szine-
axide prepared by ordinary methods, as
well ns comumercial zine-oxide, are not
suitable for carrying oubt these cabulybic
reactions on a commercigl seule, owing
to the fact that ibs catalytie astivity
ropidly decreases as the process proceeds,
It is also found thet as its catalytic
activiby in wvseful reuctions decreases,
fts eoffect in the promotion of secondary
and hermful reactioms Inereases in
proportion.

Stronger and more lusting activity fs
gametimes obteined by the addition of
promolers {in most cases metallic oxides)
bat as these are inert or noxigus sub-
shances, from the eatalytic standpoint, in
respeat of the desired reacHany, +their
function is oflen simply protective on zina
oxide, snd they often cause sceoundary
reackions, as the formation of organie
produets of higher inolecular weight than
mathanol.

Up to the present #ims ostalysls com-
sisting only of zine-oxide and having
lasting activity, have been unknown; ome
exception heing the zine oxida ohfained
from Smithsonite. This, however, is s
natural produet which connct easily be
obtained in e pure form and which
cannot be manulachured artifieially in the
form of neutral compact snd crystalline
earbopate. . .

ALl the types of =zinc-oxide prepared

R T

“further, do

artificially show o eatalytic ackivity which
rapidly decresses in the covrss of time snd
uct possess properbley of
mechanics] resistanecs which are desirabls
for catalysts for use on a commercial
basis.

Ths present invention provides a process
for the production of a cutalyst for the
synthegis of methanol, wherein oresnic
zing ealls whose melting point iz Iower
than their decompesition point, are heated
until decomposed. The process may be
carvied out ab a low tewperature of
200--850° C. and praduats car be obtained
which have a very strong and lasting
catulyiic activity.

For instance, sine acetabe (whieh hasg
o melting tomperature of 240°), decom-
poses ab aboub 2B0-—200°* O, and makes an
gxcellent catalyst. Aller fhe ealaination
has been completed, the eatalyst which is
composed essentially of zinc-oxide, is in
the form of an egglomerate and after
grinding assumes 2 granular porous
structure  with favourshle mechanical
properfies,  This partieulnr siructure is
due to-the fach fhat zine oxide segregates
from a moléen mass, the melting tempera-
ture of fhe acetate being 240° and it
therefore becomes porous and agglomer-
ated and mot in the form of powder like
caleinated and precipitated produsts, On
nepount of this physisal structure, no
further physical or meochanical {reatment
iz requirad for the preparation of the
catalysh, end no agglomerating agent is
necessary unur is it necessmy to press the
substunce into tablaf form.

Mareovér; products obtained by the
caleination - of vrganic zine salte which
desompose  before - melting, for instance
formate and oxalate of zine, appesr in the
formm of powder and nre not so advan-
tageous from the catalytic point of view
as producls obtained hy tha ealeinabion of
fngible organie zine salte such ag zine
acetaie. ’

For . this roason the catalysts proposed
in the present invention are preferable to
any eaialyst obtained by the prooipitstion
of zine salts with alkali, which have a
minor specific achvity suitable for use in

. the synthesis of methonol, but promots
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2
secondary reactions om secount of the whichreaction takes place under the same
presenee of tracas of alkali which ore temperatures and pressures as o the
firmly rctained in the precipitates and synthesis of methanol.  Conseguently
cannot be removed by simple washing. they make it possible fto use i the

5 Tt iz well known that the presenea of synthesiv of methanol woter gas with a 70
allali, or even #races of the same, pro- lower hydrogen confent than Lhat which
motes the formation by synthesis of would be required theoretically. This
carbon mmuncxide and hydregen, of higher lack of hydrogen may ba remedied by
aleohols, aldehydes, acids, ethers, ete. odding o small quantity of steam, so

10 By ths use of the present invention how- that the two infer dependent equilibria 75
ever, it is very easy to obfain zinc acetate allow ' the following reaction to he
frao from alkali by dissolution of the realised:
metal in acetic acid, or much more 8CO+38H,+H 0=C0,+2CH O0H
cconomically by the dissolution of the The carbon dioxide developed 18 easily

15 mineral calamine earhonats (Smithsonite), eliminated on aseoumt of its very high 80
lightly caleinuted. In crder fo evaporate solubility in  methyl aleohol, under
the solutions of zinc acetate obtained in  pressure.
this way end ofter drying in order to iaving now partientarly deserthed and
eliminate the weatcy of crystallisation, ib is  oscertained the nature of my said inven-

90 wufficient to heat ab relatively low tem- tion aund in whalt manoer the ssme is {o 85
peratures {nearly 300°} for the propara- be performed, I declare that what T claim
tiun of the estalyst. The zine acefate firsh  is:—
melts and then decomposes secording to 1. A process for the synthesis of
the following reaction: © methanol charvacterised by the use as

95 {(C11,C00),Zn=Zn0+CO,+CH COCH, ~ catalyst of zinc oxide which has been 90

The scetone which is formed according obtained by heabting organie sine salts
to the preceding reaction can be recoverad, whose melting point is lower than their
thereby further reducing the low vost of decomposition point until they are decom-
production of the eatalysh. posad.

80  Preferably the reaction is carried out ab 2. A process according to Claim 1 85
the lowest possible temperaturs, im an Wwhercin zime acetate Is hested waiil
afmosphere of inert or redueing gas, st  decomposed.
normal pressute or still beiter, at an 8. A procezss for the synthesiz of
increased pressure. methanol aceording to claim 1 or claim 2

35 I# during the preparstion of the wherein organic compounds of other 100
catalyst, pure zinc acefzte is not used and Inetals whose melting point is lower than
substances are present which do not com-  their composition point and which yield
bine with tha zine oxide, at & low fem- oxides which cannot be raduced in the
perature, these substences may have a conditions in which the catalyst is used

40 deleterious effect in the use of the are admixed with the zine salts. 105
catalyst for example by causing 2 definile 4. A process according to any of the
and uniavourable reaction, and especially Ppreceding claims wherein  the dacom.
by promoting secondary reactions, which position is effected at the lowest possible
are not desired. The presence of mefals fempersiure.

45 of the iron group, for exumple, which are §. A provess according to any of the 110
often present in the =zine ores, haz a preceding - claimg  wherein the deecam-
harmful effect. These metals may how- position is effected under pressure.
ever, be easily eliminated from the neutral 6. A process according {o any of the
solutions of zine salts by using sn excesy Preceding elaims wherein affer heating the

50 of zine-oxide and of mefallin zine In l‘ESlll’Efng . agg_lomerate is grmmd to a 115
powider form. . porous granular strueture.

On the other hand, the presence of 7. A process for the syuthesis of
oxides, which are not reduced in the con- methanol substantially as hevein deserihed
ditions in which the ecatalyst is being and elaimed.

§6 uscd, sueh as aluminium, chromium, . 8 A process for the synthesis of 120
magnesium, caleinm, cadminm and silicon methwnel from cwbon monoxide and
oxides iz advantageous. Such oxides hydrogen when earied aut aceording {o
may aceordingly be added, preferably ony of the preceding elaims.
in the form of orgenic compounds of 9. A" process for the synthesis of

60 the respective metal whose 1oeliing: methanol from earbon monoxide hydragen 125
point iz lower than their decomposition and atesm when samded ont accnrding to
point. any of claims 1 bo 7.

The catalysts proposed also favour the 10, Methanol when prepared according
reaction of conversion of water gas: to fhe process eclaimed in any of the

85 CO+H,0=C0, +H, preceding alaims. 130
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Dated thin 10tk day of June, 1937, FRIO POTTER & CLARKSON,
Chartered Patent Agents,

8, Btaple Inn, London, W.0.1,
London and Nottingham,

Abingdon 1 Peinted for His Mojesty’s Statlonory Oifice, by Burgess & Sor,
T W 8158850 /9 /1939.]



