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Do ‘alytlc reactlons may
be carrled ot bv passing a reactive gas mix-
ture containing a carbon compound,’ at. suit-
able .temperatures,.and . pressures, .over a
chromite. catalyst. which, has been, prepared
by slightly, heatm« an, exothermic, multiple
salt containing hexavalent chlomlum,a hy-
drcgenating, metal and a nitrogen base, and
allow1n<r the decomposltlon to. thereafter pro-
ceed : spontaneously Ve

It is.an. object of; the pre n ,1nvent10n to
carry out catalytic processes. by . the use of
hwhly efficient chromite catalysts ‘

It is a further object to carry out such cata-
Iytic processes by the nse of chromite catalysts
prepared by slightly heating exothermic mul-
tiple salts of hy droaen‘ltln" metals and nitro-
gen bases.. .

It is.a specific. ob]cct to carry out such ‘proc-
‘esses by the use of catalysts derived from
double, ‘chromates of ammonia and a thlOO'-
enating metal.

Fmther objects’ W111 be apparent from the
deser 1pt10n

The fol ]m\ ing spo(lﬁ(‘ 6x amples are mven
hv way of il tmhon andnot asa hmltatlon

E mm/rlw 7-~B<151c zine ammonium: chro-
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mate is, prepared by cold prec1p1tat10n a8 the

result of mixing solutlons coutammg molecu-
lare equivalents of zinc nitrate and ammonium
nate. When heated shghtly to start the
reactlon, this basic salt decomposes spontane-
ously with, the evolution of sufficient heat
to 1eave a glowmg residue cons1st1ng of com-
bined zinc oxide and chromium sesqulox1de
That, the: greater part of ‘the zinc oxide is
combmed with the. chromium ‘oxide is evi-
denced by the fact that only about one-third
of the zing oxide may ibe. extracted by, five
per cent, acetlc acid,

~One liter of, such - (. catalystlwhen placed

in a pressure I‘ESIStlIIO‘ -copper lined tube

ylelds 1300, .cc. of crude condensate contam-
ing about 90%, of methanol per hour at ‘about
4002 C..and;, about 300 atm., - pressure; from
a-gas cons1st1ng of about 30%'carbon mon-
oxide and about, 60% hydrogen, shen the gas
s, passed’ through  the. catalyst at
the rate of about 10,000 liters per hour as
measured . at normal temperature and pres-
sure. .. :

szmple 2 ———Manganese ammomum _chro-
mate is prepared by preclpltatlon as the re-
sult. of mixing solutions contammg molecular
equivalents. of :manganese nitrate and am-
monium chromate, Thls double salt is heated
to its decomposition point, and a. residue is

obtained ‘which, when used in the manner -

described. in Example 1, produces 800, cc. of
crude condensate per hour, ‘contalmng about
50% methanol and 25% of aleohols of higher
‘molecular weight. '

Compounds of; orgamc bases, such as z1nc
blchromate tetrapvrldme, may be utlhzed in
place of ammonium salts, .and when heated
these behave in an amlogous manner and
yield zine chromites useful as catalysts.,

- Example 3—Zinc bichromate tetrapyrldlne
is prepared by the addition of pyridine in.ex-
[cess to a hoiling so]utlon of zinc blchromate,
when the pvrldlne salt crystallizes out. When

to start, the reaction, the py-
salt. decomposes | sponhneously 'Wlth
the ev olution of heat leaving zine chromite as

ridine,

“a glowing mass. This pmdhct V]elds 900 ce.
per hour of erude condensate containing about ‘
100

9047 pure methanol per liter of (utalvst
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The chromite catalytic bodies derived ac-
cording to the methods just stated show great
superiority in catalytic activity as compared
with that of similar catalysts prepared, for
example, by the reduction of chromates by
heating in a strean of hydrogen at temper-
atures below 600° C. .

In addition. it has been found that the ac-
tivity of the chromite catalysts, prepared ac-
cording to the present process, may be im-
proved still further if the ignited product is
treated to remove the less active substances
present in such product, which substances ave
not combined in the form of chromite and are
of low catalytic activity. The undesirable
«ubstances may be removed in any suitable
way, stich as by leaching the caleined product
with a weak acid, e. g., acetic acid in concen-
trations of about 5-109. The chromites made
ax described are stable and are substantially
insoluble in water and in weak acids. The
preparation of the catalysts, according to the
present process, results in the formation of
catalytic bodies of great porosity, which,
after drving, consist of nearly pure, highly
stahle chromites substantially free from acid
soluble oxides or other sngstances of low
catalytic activity. These chromite catalystg
ave highly stable and do not lose their ac-
tivity after use in a catalytic process. For in-
stanee, zine chromite, which has been pre-
phred as just deseribed and was leached with
acid prior to its use as a catalyst, is found to
contain no additional acid soluble zinc atter
using the zinc chromite as a catalyst. The
present catalysts have the further advantage
that they are not affected by use at high tem-
peratures. '

As hag been pointed out, the active catalysts
forming the subject of the present invention
are chromite compounds containing chro-
mium in the trivalent form. However, the
term chromite, as here used, does not neces-
sarily refer to a compound of definite chemi-
cal composition since the chromite may con-
tain widely differing proportions of its com-
ponents.  Zine chromites. for example, are
known to contain a varying proportion of
zine oxide, and this proportion is dependent
on the ratio of zine to chromium in the com-
pound or mixture of compounds calcined and
upon the temperature and duration of the
alcination. In any event. the chromites con-
fain the chromium in trivalent form.

The present catalysts contain chromium
sesquioxide combined with oxides of other
elenments, i. e., as the chromites, and are suit-
able for general use in all of the catalytic
processes in which chromium oxide mixed
with other oxides is used as the catalyst. Forv
instance, the chromife catalysts ave suitable
for use in the high pressure synthesis of oxy-
genated organic compounds such as methanol
and alcohols of higher molecular weight from
mixtures of hydrogen and oxides of carbon.

The chromite catalysts may also be used for
the water gas reaction wherein carbon monox-
ide and water vapor are converted catalytical-
ly to carbon’ dioxide and hydrogen; or the
catalysts may be used for dehydrogenations
such as the catalytic conversion of an aleohol
to an aldehyde. _

Various elements may be combined with
trivalent chromium oxide to form chromites
which are suitable for use as catalysts. Zinc
and manganese have already been mentioned
as examples of the basic elements, which, com-
bined with chromium oxide to formchromites,
are extremely valuable catalysts, particularly
when used for the methanol synthesis. In
place of zinc and manganese any one of that
group of elements, which, either in the form of
the finely divided metals or in the form of the
oxides, constitute active catalysts for the
methanol synthesis, or for other reactions,
may be combined with chromium oxide_to
form the corresponding chromite. Included
in this group of metals, which will hereafter
be designated as “hydrogenating metals,” are
zine, copper, cadmium, magnesium, manga-
nese, silver and iron.

In the various embodiments of the present.

invention, including the various methods of
pre}l)aring chromite catalytic bodies, any one
of these hydrogenating metals may be used as
the more basic element to form the chromite;
or, if desired, several of these metals may be
used to form mixtures of the desired
chromites. .

As many apparently widely different em-
bodiments of this invention may be made
without departing from the spirit and scope
thereof, it 1s to be understood that I do not
limit myself to the specific embodiinents
thereof except as defined in the appended
patent claims.

I claim: _ _ ‘

1. In a catalytic process of forming or-
ganic compounds in a three-component reac-
tion system comprising an oxygen-containing
carbon compound capable of hydrogenation,
an oxygen-containing carbon compound ca-
pable of dehydrogenation, and hydrogen, the
step which comprises using as the catalyst a
chromite prepared by igniting an exothermic
double salt containing hexavalent chromium
and a hydrogensating metal.

2. The process of claim 1 in which the ig-
nited residue is leached with a dilute acid
prior to its use as a catalyst.

8. In the process of carrying out an or-
ganic catalytic hydrogenation reaction by
passing a reactive gas mixture at elevated
temperature and pressure over a catalyst, the
step which comprises using as the catalyst a
chromite prepared by igniting an exother-
mic double salt containing hexavalent chro-
mium and a hydrogenating metal.

4. In the process of synthesizing oxygen-
ated organic compounds by passing a mix-
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ture of hydrogen with an oxide of carbon at
elevated temperature and pressure over a
catalyst, the step which comprises using as
the catalyst a chromite prepared by igniting
an exothermic double salt containing hexa-
valent chromium and a hydrogenating metal.

5. In the process of synthesizing oxygen-
ated organic compounds by passing a mix-
ture of hydrogen with carbon monoxide at
elevated temperature and pressure over a
catalyst, the step which comprises using as the

catalyst a chromite prepared by igniting an
~exothermic double salt containing hexuvalent
“chromium and a hydrogenating metal.

6. The process of claim 1 in which the cata-
lyst is a chromite prepared by igniting a dou-
ble chromate of ammenia and a hydrogenat-
ing metal. ‘

7. In the process of synthesizing oxygen-
ated organic compounds by passing a mixture
of hydrogen with an oxide of carbon at ele-
vated temperature and pressure over a cata-
lyst, the step which comprises using as the
catalyst a chomite prepared by igniting a
double chromate of ammonia and a hydro-
genating metal. ' ;

8. In the process of synthesizing oxygen-
ated organic compounds by passing a mixture
of hydrogen with carbon monoxide at ele-

vated temperature and pressure over a cata-

lyst, the step which comprises using as the
catalyst a chromite prepared by igniting a
double chromate of ammonia and a hydro-
genating metal. -

9. The process of claim 1 in which the cat-
alyst is prepared by igniting a double chro-
mate of a nitrogen base and a hydrogenating
metal. :

10. In the process of synthesizing oxygen-
ated organic compounds by passing a mix-
ture of hydrogen with an oxide of carbon at
elevated temperature and pressure over a cat-
alyst, the step which comprises using as the
catalyst a chromite prepared by igniting a
double cliromate of a nitrogen base and a hy-
drogenating metal. g

11. In the process of synthesizing oxygen-
ated organic compounds by passing a mix-
ture of hydrogen with carbon monoxide at
elevated temperature and pressure over a
catalyst, the step which comprises using as

‘the catalyst a chromite prepared by igniting

a double chromate of a nitrogen base and
hydrogenating metal.

12. The process of claim .1 in which the
catalyst is prepared by igniting a double
chromate of ammonia and zinc.

18. The process of claim 5 in which the
ignited residue is leached with dilute acid
prior to its use-as a catalyst. ' :

14. In the process of catalytically synthe-
sizing methanol by passing a mixture of car-

a8

~ bon monoxide with hydrogen at elevated tem-

65

perature and pressure over a catalyst, the step

which comprises using as the catalyst a chro-

3

‘mite prepared by heating a double chromate

of ammonia and zinc to its spontaneous de-
composition temperature.

15. The process of claim 14 which conr-
prises leaching the ignited residue with di-
lute acid prior to its use as a catalyst.

16. In the process of forming an oxygen-

ated:carbon compound of higher molecular

weight than carbon monoxide by passing a re-

active gas mixture containing carbon monox-
ide and a substance capable of reacting with
said carbon monoxide over a catalyst, the step
which comprises using as the catalyst a chro-
mite prepared by igniting an exothermic dou-
ble salt containing hexavalent chromium and
a hydrogenating nietal.

17. The process of claim 16 wherein the
-atalyst is prepared by igniting a double chro-
mate of a nitrogen base and a hydrogenating
metal. .

18. The process of claim 16 wherein the
catalyst is prepared by igniting a double chro-
mate of ammonia and a hydrogenating metal.

19. The process of claim 16 wherein the
catalyst is prepared by igniting a double
chromate of ammonia and zinc.

20. In a catalytic process of forming or-
ganic compounds in a three-component reac-
tion system comprising an oxygen-containing
carbon compound capable of hydrogenation,
an oxygen-containing carbon compound ca-
pable of dehydrogena'ion, and hydrogen, the
step which comprises using as a catalyst a

chromite prepared by igniting a double chro-

mate of ammonia and a hydrogenating meta)
and leaching the ignited residue with dilute
acid prior to its use as a catalyst. |

21, In a catalytic process of forming or-
ganic compounds in a three-component reac-
tion systemr comprising an oxygen-containing
carbon compound capable of hydrogenation,
an oxygen-containing carbon compound ca-
pable of dehydrogenation, and hydrogen, the
step which comprises using as a catalyst a
chromite prepared by igniting a double chro-

" mate of a nitrogen base and a hydrogenating

metal and leaching the ignited residue with
dilute acid prior to its use as a catalyst.
In test'mony whereof, I affix my signature.
‘ WILBUR A. LAZIER.
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