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COMPLETE SPECTFICATION.

Improvement in the Catalytic Preparation of Ozyzenated Carbon
Comypounds.

We, . I Dy Poxr pE NEMOTRS AND
ClompaNy, a corporalion organiged ond
existing under the laws of the Btate of

Delaware, United Btates of America,
losated at Wilmington, New Castle
County, Htate of Delaware, United Sfates

of America (Assignees of WILRUR ARTHUR
Lazren, oitizen of the United States of
Americs, of 1001, Gilpin Avenus,
Wilmington, State of Delawaro, Uhnited
Qtates of Amcrica), do hereby declars the
noture of this invention and in what
menner fhe ssme is to be performed, to
be particuiarly described and agcertained.
in and by the following statement -—

This invention relutes o catalytic pro:
cesses for tho preparation of oxygenated
carbon eompounds and it comprises, raore
particnlarly, the application of highly
efficient chromitc eatalysts, in sueh pro-
CESEOS,

Numerous miztures and combinstions
containing oxides of chromium and other
metals have been made snd used a3 cate-
lysts In various ocatalyfic gyntheses jn-
the synthesis of oxygenated
organic compounds. Such mixtures have
been prepared in many different ways.
such a8 by the vo-precipitation of- the
hydroxides or carbonstes of chromium and
the other metals, by ireating a metallic
oxite with chromimm frioxide in the wel
way or by ﬁ:ﬁ\laﬁng fused magses con-
ginting of slkali bichromates and the
wetallie optiomally with after
some cases melalie
chramates have been used divectly as cats-
Lystu.

Tt has Teen proposed to prepare & cubu-
tyst for use in manufacturing oxygenated
organic compounds from ammoninm bi-
chromate, zine oxide and pobassiun -ear-
Lonate, the contact mass being preferably
beated from about 450° to 500° Centi-
grade.

The

oxides

invention congists in the process

_for the oatalytie prepavation of oxypenated
- earbon. vomponnds, which eomprises passing

a carbon compound in the form of & gas
o vapour st suitable teniperature and
pressure over o cafalyst confaining
chromium in the tervalemt form, char-

-
s o L

—— - oL

acterised in that the catalyst employed is
prepared by- subjecting & mixture or com-

pownd containing 2 double chromate of
one of the catalytio group of metals ie.
zine, coppsr, cedmium, —magnesium,

mangenese, silver and irom, to heat ireat-
ment ot o temperature adequate to decom-
pose the double chromate and to cause
gimultaneous reduotion. therect.

Tt has been found that the activity of
the obromite catelysts may be improved
sl further if the caleined product is
tremted to remove the less active sub-
stamces present -in such product, which
smbstances ere not combined i the form
of chromile -and are of low catalytic
aotivity. The mndesirable substances may
Te removed in uny smitable way, such as
by leaching the caleined product with a
weak acid, eg., scetic acid in concen-
frations of mhout 5 to 109,. The chromites
made zs deosoribed are stable and are sub-
stantially insoluble in water and in weak
acide, The preparvation of the oatalysts,
aceording to the present process, resulfs in
the formation of catalytic bodies of great
porosity, which, ofter drying, consist of
neszly pure, highly slable ehromites sub-
stantially free from avid soluble oxides
or other mubstances of low catalybc
sotivity. Thewe ohromite catolysts are
Lighly stable end do not lose their
aotivity after use. For instance, wine
shromite, which has been prepared as jusb
deseribed and was leached with acid prior
0 ite wse a8 a catalysh, is fornd to con-
tain no additional acid soluble zine after
gse, The present cabulysts have the
further adventage that they are mob
nffected by usc ot high temperatures,

. As has been pointed onut, the active eafa-
lyste forming the subjeet of the present
invention are chromife  ccompounds son.
taining chroptium in lhe trivalent form.
Hawever, the term chromite, as here used,
does mut meoessarily refor to s compound
of definite chemieal composition since the
chramite may confein widely differing %J]r;-
portions  of  its  compomends. ina
chromites, for exsmple, are mown o con-
tain ® varying propuriion of zine oxide,
and“_tluﬂmportion in dependent om the
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ratio of zine to chromium in the eom-
pound ar mixture of éompounds calcined
and upon the temperature and duration
of the caleination. Tn any event, the
chromites contain the chromium in tri-
valent form.

Zine combined with chromium oxide to
form zinc chromite, is an extremely velu-
able catalyst when used for the methanol

thesis,

In the .various cmbodimenfs of the
present invention, sny ohb of the “ cata:
lytic wroup” of metfals may be used as
the more Dbasic element Ho formt the
chromite ; or, if desired, doubls chromates
of each of severel of tliess metals with &
nifrogenous base may be nsed to foum
inixtures of the desired echromites. The
chromile patalysts are prepnred by genily
heating She double chromate of a mefal
of the * catalytie gronp® and s nitro-
genous base, uutil i
fii. The reaction will then
out. further application of
@ chramite of the metal.

Teking the preparation of zinc
chroiitc as a typical exzample, o eonbach
miss of cxeellent activity for mothancl
synthesis fumy be prepared by precipitat-
ifx basic zinc smmoninm chromate from
golutions of soluble =zine salts and
amincninm chromate. This precipitated
¢ompontd is washed and dried, end when
heated slightly +o start the reacliom, de.
composey spontaneoisly with the cvolution
of sufficient heat o Isave a glowing
vesidue consishing of sombined zine oxide
and chromium sesgquiozide. That the

eater patt of the zme oxide is combined
with ths ehromium oxide is evidenced by
this fact that only about one-third of the
zine ozido imay he extractked by 5%

eat,

geebiv  aoid, Compormds of  organic
bases may be ubilised 4n place of

ammonium  sajte; for example, ziue
bichrotiate tetrapyridine and zine bi-
chromats #ri-aniline are stalline salts
whioki, when heated, behave in an
analogots menher and yield zine chromites
useful as cdbalysts.

The preseat cafelysts confain zhromium

" seaqritoxide combiid with oxides of other

olements, i.g. as the chromites, and are
puitebla for use in the munufacture of oxy-
genated ocathon compowids. For in-
stence, the ohromite catalysts sre daif-
able foi wse_in the high pressure bys-
thesis of oxygenated organic compouids
anol and alevhels of higher
molecnlar weight from mixtures of hydro-
gen and oxides of carbon, The chromite
cotelysts may aleo he used for the water
gos reaction wherein carbon monoxide and
water vepour ove converted cutalyticelly
to carbon dozide and hydropen: or the

a decomyosition sels
rocesd, with-,
to leave -

catalysts may be used for dehydrogenn-
Hops such as the cetalytic conversion of
un. sleahal to an aldehyde.

In order to deseribe the imvention more
fully the following specific e¢xumples are
given, it being mderstood thab the proacnd
fnvention is not limited to these speeifie
illustrations.

Examrim I,

PBasic zine ammonium chromate is pre-
pared by cold precipitetion as the resnib
uf mixing solufions contuining molecniar
equivalenfs of zine nitrate and ammonsum
chromate. When heated stightly to stert
the reactiom, this basie salt decomposes
spontaneously with the evolution of suffi-
cient heat to lewve = glowing residue.
Yhen ueed ns a contact mass in the pre-
parulion of methanol without extraotion
with scids, this product yields per litre
of datalysts, 1300 ce. of crude eondensate
containing about 909% methanol, i a mix-
ture of 30%, carbon monoxide and ahout
609, hydrogen is passed through the cata-
1yst ut the rate of abons 10,000 litres per
houf.. (meeswred &t mnormal tempsraturc
and pressure), ab about 400° C. and about
300 atmosphercs pressire.

. Examtim 2.

Zine bichromate tetrapyridine i pre-
pared by the addition of pyridine in exocess
to a boiling salution nof zine bivhremade,
when the pyridine salt crystallizes out.
‘When hested slightly to start the reac-
tion, the pyridine selt decomposes spon-
taneously with the evoluiion of heat leav-
ing =zime chromite as a glowing mass,
W%' cub extraction this pruduct yields
860 ce. per hour of erude condensale com-
taining sbout $0% pure methunol per
litre of ocatalyst when msed as in
Bxample L.

. Exameie 3.

Manganese ammoninm chromate Is pre-
pared by precipitation as the result of
mixing solntions sontaining mcleeular
equivalents of manganese nitrate end
ammonium chromate. This double salt s
heated fo its decomposition peint and a
vesidue. is obtained which when used in
the manmer deseribed in Example I pro-
duces 800 ce. of crude cundensate per
hour, | containing about 509 metbanel
and '25%, of aleohols of higher molevular
weight.

Having now particularly described and
ascarfzined the mature of our sadd inven-
tion and in what maenncr the same is fo
be performed, we declgiv that what we
claim Is :—

1. The process for the catalytic prepara-
tion of ozygenated earhon compounds,
which comprises passing a carbon com-
pormd in the form of & gas or vaponr ab
suiteble temperature and pressure over a
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caimlyst containing ohromium in the fer
valent form, characterised in thiz ihat the
catalyst iz prepared by subjecting a mix-
ture or ocompound containing a double
chromate of & nitrogen bese and one of
the catelytic group of metals thet jo zine,
copper, cadmium, magnesium, mungancse,
gilver and iron, to heat treatment at a
iemperature adegnate to decompose the
double chromate and to cause simultane.
vus reduction thereof.

2. An improved process for the caia-
Iytie synthesis of oxypenated carbon com-
pounds as claimed in OClaim 1, in which a
double ckromate of zino and ammoninm
iy employed.

8. An improved process Ior the cotelytio

synthesis of oxygenated carbon componnds
gy claimed in Claim 2, in which the
ammornm s substtuted by aa orgunic
base.

4, An irmaproved prosess as claimed
(laim 8, wherein the organic hase eom-
prises sniline or pyridine.

3. The improved proccss for the caje-
Iytic synthesis of oxygenated carbon com-

ounds  substentially as  hexeinbefore

seribﬁd. ianel

6. The provess of prepsring methonol or
other aﬂcc}]}:;}]; of higher moleculur weight
substantially as described in esch of the
foregoing examples.

Dated this 4th day of December, 1628,

L MARBER & CLERK.

Abingdon : FPrinted for His Majesty’s Stationery Ofﬁ_ge;"by PBurgess & Son.
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