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Improvements in or relating to the Manufacture of Hethyl
Alechol and to Agenis for mee therein,

Woe, Brormisu Coranzse LimiTen, a com-
pany incorporated in aocordance with the
taws of Great Britam, of 8§, Waterloo
Place, London, 8. W. 1, Warrer BaDER,
a citizen of the Bwiss Republie, and
BraNrEY JoswPm (GREEN, a subject of the
King of Great DBritain, both of the Works
of PBritish Celanese Timited, Spondon,
zear Derby, Fnglend, do hereby declare
the nature of this invemtion and in what
manner the same is to be performed, to
he particularly described and ascertained
i and by the following statement - —

This inventiom rtelates to the manufac.
ture of methyl aleohol and to catalysis for
uue therin, .

It is known that methyl alcohol can
be prepared from gas mixtures containing
hydragen and an oxide vr oxides of carbun
by leading them over catulysts, under
pressure and at a femperaturs between
about 250 and 430° . A wvery large
onmher of sihstances have been proposecd
os eatalysts for this reaction, but i is
generally lmows that only zine oxide,
or imiztures containing zine oxide are
cconemically snceegeful. ..

As a rtule zipe oxide forms the hulk
of the culoelysing mixture, fis action

being  enhanced by relabively small
amounts of zo-called promotsrs. For
this purpose, oxides of chromimm are
geuerally favoured, and alto  small

amounts of copper,

Ii hes now been fowad thab the plysical

condition of the zinc uxide, which depends
upon the method of its preparation, s
much more important for its activity than
the presence of promoters. A zine oxide,
which by ifself is only moderately. active,
certainly becomes activated by the addi-
Hon of 5--10%, of chromic acid, but the
effact of the same promoter upon a zine
oxide which is olveady highly active, is
quite sraall. :
.. Pure zinc oxide can be reladively inge-
tive as & catelyst for the fopmation of
methyl alechol, and it roay show. every
possible degree of activity, without any
apparent chemical reasen.

The present invention makes possible
the prepsration of a highly active pure
zine oxide catalyst -+which does znot

[Pri y

uvire the presence of any promoter, its
sotivity being in fact hardly influenced
by a promoter. The use of a chemisally
pure substance sy w outalyst has the
advantage that undesirable by.reactions
are therehy minimised.

Tha present nvention is based on the
diseovery that -+when the zine oxide
catalyst is prepared from precipitated zine
carbonate by heating it ab femperatures
not higher than that used in the eatalytie
prepacation of methyl aleohol, it is neces-
sary In order to produce a highly active
zine oxide that the zinc carbomate should
be precipitated in a highly colloidal and
gelatinous form, and that care should be
falken to mainiain the zinc carbonate in a
highly colloidal sfate during the subse-
guent wasiling ead deying operations. A
amilae procedure is nocessary when the
zinc oxzide catulyst is of the type confain-
ing a promoter, and especially when it
is prepared by a process involving the co-
precipitation of a zinc carbonate with a
promoter-yielding carbonate. The eatalytic
activity of the zine oxide cafalyst finally
produced  depends upen the colloidal
character of the zine sarbonate gel; the
wore colloidal and gelatinous the zine car-
bonate gel is, the greater is the catalytie
activity of the zins oxide finally obtainad.

Zine carbonzte. zals of the character in-
eated can be- obiainsd by precipitation
i very dlufc solutions b ordinaxy or
Iow temperature. - They should not be
brought to o dehwer stobe by [Mering or
pl'essin%; but, after washing by decanta-
tion, the water should be removed by
drying. The compleiec removal of elec-
trolytes from the precipitate .is important
for the production of sinc oxide catalysh
of high “activity.. In order to increase
the voluminous -character of the produet,
the drying of the zine carbonate gel may
be effcefcd by hesting nnder vecuum ov
reduced pressure.

It iz preferred to previpitate the zine
carbonate in the presence of solutions or
‘jellies containing. suitable imert protec-
tive colloids, e.g. starch, peetin, saponin,
hydrated silica ebe., or to mix the precipi-
tate, after -washing, with solnticn: or
jellies of such bodies. This not only
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cnhances the aclivity of the zimc oxide
firally obtained, -but elso faciitates the
formation of the dried mass info con-
vemient pramules. ™ this case also, the

product may be dried by heafing under

varnum.

The temperatures uwsed for converliog
{hic zine carbonate gel info zine oxide lie
bebween chout 250° C. and 450° G, and

ferably between about 250° C. and
250° or 400° C.

The following -exomple shows wue of
the mony ways in which the invention
can be earripd out.

ExameLs.

A 19, solution, by weight of zinc nitrate
is poured, st room temperaturc, info an
e?uivalent solution of sodium ecarbonote,
alen of 1Y, strength, with good ugitation.
The gelaffnous precipitate is thoroughly
washed with water Ey deoantation, then
mixed with a starch jelly and dried ab
gboui 60° C. The dry mass s hroken into
pieces of aboub § inch size and charged
foto the resetion chamber used jn the
gynthesis of methyl elechal. Af fhe pre:
vailing femperature, ¢.g. 250° $o 300° C.
the zinoe carbonate gel i eonvertad into a
Jight, flaffy form of zine oxide displaying
2 high dégeee of activijy when wused as
catalyst im the prodoetion of —methyl
aleohol by the hydrogenation of osides of
carbon. '

Dilute  solobions of any  cofher
goluble zing wsali (g, zine sl
hate or chiomide), or of sodium

iegrhonate or any other soluble caz-
bonute or biearhonate (e.g. potassium  or
ammominm carhonate or bicarbonebe) may
be subabitubed for the zine nitrate and
godinm carhenate in $he prodmction of
tha zing earbonate gel.

The properiious and omeentrations of
the reagenis may be voried as desired
always provided that a zino carbomate gel
of & Thighly voluminoys character is
obtained as the vesult of the zeactiom.

The zina carhonate gel may be mixed
with -solutions or jellies of any svitably
inert protoctive colloids. such as sbareh,
pectin, saponin, or hydrated silica, or ay

be formed in the presenere of such scin-

fions or jellies, or it may be prepared and
copverted into zine oxide calalyst in the
entive absence of such colloids.

As previously expluioed, i 3 con-
venivnd to effect the conversion of the zine
carbenate gol into zine oxide duving the
synthesis of the methyl afcohol. For
example, the zine earbonate gel may he
placed in "2 -suitable reaction chamber

“-- mmintained at a temperature of 250 to

65

mately tw=n pexts by volume of

350° €., for example 30¢° €., through
which o mizxfwre containing &Izﬁ?xii
hydrogen.

-aleohol synthesis.

and one part by volume of varhox
monoxide is passed wader a pressure of
about 80 to 120 atmospheres,  As the
conversion of tha zine carbonatc gel into
zine oxide proceeds, methyl alcohwl is pro-
dunced in guantilies which rapidly incroase
$0 a maximum,

The conversiom of the zine carhonate
gel info zne oxide may however Te
effected as an entirely separate operation
under conditions similar to or differing
from those obtaining in  the methyl
Thus, for instunec,
o zinc oxide may be produced from the
wine eathomate gel alb low temperaiure
under atmospherie  pressure, and nsed
afterwards in the productivn of methyl
alcohol ot a higher temperaturc.

The zine oxide prepared in uccozdance
with the provess forming the subjeet
matter of the present invention may alse
he employed in admixture with a pro-.
woter, or mixed with uther catalysts suit-
ably for combining hydpogen with oxides
of curbon, or mized with or distributed
over an inert solid carrier, such as puomice
or corbon. Such mixtwres or preparations
may be formed affer the conversion of
the zine carbonate gel info zinc oxide, or,
in buftable ocases, by mizing the added
substance withk the zing carbomate gel
hefore or after the drying uperation, or by
incorporating the added body with ihe
zine carbonate gel during its formatiom.
In. some cases, ib is possible to form »
suifable mizture by co-precipifation of
the ‘cathonates from. » solution confaining
a ipizture of salts or compounds.  ¥or
insfance, & zme oxide conbaining chrom-
jum oxide as promoter can ke oblaimed
hy' precipiteting the zine carbomate gol
from a solutivn econtaining a zinc sali
and a chrominm salt, and drying and
heating the zesulting gelatinons precipi-
tate in the manner previously deseribed.
In these modifications of the proesss,
however, all unecessary precauiions mush
he ohserved to prevent less of the policidal
strucbure of the zine carbonate gel during
the manafactura of the mizture before the
parhomic acid is driven off by the spplice-
#ion of heat.

Having mow pertionlarly described amd
secertained the mature of owr said inven-
fien snd in what munner the same is to
bo performed, we declare that what we
claim iy =
1. A process for the manufacture of »
zine oxide cstalyst for use in the syn-
thesis of methyl aleohol from mixtures
of hydvogen and oxides of carhon, which
comprises  precipitating @ zne carbonate
gél in o highly colloidal and gelatinous
farys, waghing and drying the zine car-

honate gel under such conditions as to
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mamtain the same in o highly colicidal
gtato, and heeting the zine carbonate gel
ab a tempersbure not excesding the tem-
peraturs at which the catelysh iz to be
cmplo{ml in the synthesis of mefhyl
sleohol.

2. A process acoording to Claim 1,
which comprises precipitating the =zine
carbonate gel in very dilute solution,

3. A process acvording to Claim 1 or 2,
which comprises incorporating a solufion
or jelly of a protective colloid with the
zing varbonade gel. :

4. A Iﬁocess according to (laim 1, 2
or 3, which coumprises precipitating the
gine carbonate gel in the presemce of a
solution or jelly of a protooiive ocolloid.

G. A process sccording to Claim 1, 3,
3, or 4, whorein the zine carbonabe gel
i converted into zine oxide catalyst ab
a ﬁengpers,tme not exceeding 460° C.

6. A process according to Clim 1, 2,
3, 4 or 5§, wherein the zine carbonate gel
is converted into = zine oxide catelyst ab
a tempcrature between about 250° €. and
250° or 400° C.

7. Provess for the production of a zine
oxide cafalyst substantially as described.

8. A process for the synthetic produc-
ton of methyl alcohol, which ocomprises
heating -a mixiure cumtuining hydrogen
snd an oxide -of carbon under pressure in
the egresejlca of 4 7zine oxide eatalyst pre-
pared -in accordance with the proness
elaimed iz eny of the preseding olaims,

9, Provess ‘for the manufacture of
methyl aleolol substontiaily as deseribed,

10, A zine oxide -cateiyst whem pre-
pated or produced by the processcs
claimed and desoribed or by their obvious
chemical equivalents.

11. Meothyl aleohol when prepared or

oduced by the -processes olaimed and

ribed or by thelr obvious chemical

equivalents.

Dated this 2ud day of May, 1827,
T. L. THEAD,
Churtored Patent Agent,
Patent Department;,

British Celanese Limited,

8, Waterlos Place, London, S.W, 1.
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