[Second. Editlon.]

Improvement in the {atalytic

PATENT SPECIFICATION

Convention Date (United States ) : dune 12, 1926. 272555

Application Date (in United Kingdom ) : June 18,

Somplete Agcepter : Dec. 13, 1928,

COMPLETE 8P ECTFICATION.

Compounds.

We, ®. L. Dv Poxr DE NEMOURS AND which a relatively

Co., @ sorporsticn
under the laws of

ar

Tnited States of America, located &b mesium oxides, this

5 Wilmingbon,

of Delaware, United
oitizen, of the United Stales of Ameriea,

1927. No.-?&?f?!??‘

QA

Preparation of Oxyzenated Carbon

small proportivn  of
ganised and ogisting  cbromium I8 present in the catalyst which b%
the Sfaic of Delaware, also contuins & mixture of iron and mag-

mixture being pre-

New Castle County, Stute pared by precipitating & miztare of iron

Gtates of America nitrabe and pobassinm bichromate with an
(Assignees of WoeRUE ARTECR LAZIER, OXGESS of magnesium. carbonate, subse- &0

guently heating the precipitate to 200 to

0L, Glipin. Avenue, Wilmington, 3007 C. and finally to 700° C.

10 Delaware, Uni
hereby declare

4 States of Americe) do The invention consists in the process
the nature ol this inven- for the catulgtic preparation of oxy-

fion and in what manner the same jsto be  genated rarbon oompouuds which eom- 85
performel, to be puctionlarky deseribed  prises passing 2 carbon ¢omponnd io the
snd seertained in and by the following form of & ga8 Or VADOTT ub shitable tem-
perature and pressure OVeL a  catalysh
This invention relates fo catulytic pro- containlog chromiuvm in the fervulend
ocesses for the prepazation of oxygenated formt, characterised in thet the catalyst 70
earhon compounds and it comprizes, move employed is prepared by suhjecting

15 staternent.

parifcularly,

90 pficient ehromile cab

gesees, ibese catalysts being prepazed by # gatalytic group ”
the high temperature treatmant of mix- cupper, cadminm,

fures or compouods

23 ing frivalent okt
. Mumerous i
containing oxides of

metals have

cotalysts in  various cotalytic syntheses chromates st temperabures of from 850

the apploation of Lighly —mijxtures or compounds oonfaining hexa-
alysts in sueh pro- valent chromimm and one or more of the

of melals f.e. zino,

magnesium, man- 75

conbaining hoxava-  ganese, gilver and irea, to trestment ab w
Jent chromium to form ehromites conbain-  temperature sbove 600° (. Proferably a

ominm. temaporature of from
<hupes and combinations s employed to form

chramiom and other trivalent chromium.
made and used as caleining - suitable

gs0° (. to 1000° C.

chromites conlaining
Tor example by 30
chromates Or i

]

90 inciuding the synthesis of ozyoenated C. to 1000° ¢, the chromafes arc reduced

cgrganic  comp
have been prep

onnds.  Such  mixtares  to chromites with
ared in many different

the liberation of

oxygen, The chromita catalytic bodies 85

ways, such as By the co-pracipitation of thus derived show gread guperiority In

the hydroxides or
35 and the other
metallic oxide with

cathonates of chromium catalytic cativily a3
rotals, by teeating a of cmilor  catalysts  prepared,  for
shromium frioxide in  exasmple, by, the

copared with that

reduction of the

the web way or by preparing fused magses  chromates by Beating in hydrogen wb fem- a0
sonsisting 0f alkali bichromates and the peratures below €00°, These improved

metallic ~ oxides
A0 reduetion. i
chromates have b

catalysts.

Chrominm o

type and whic!

4 the synthesis
inclnding  ammonia,

200° and 800°

aptionally with after results weve eotirely unexpected  since
some  cases  metallic prior knowledge has indicated that the
eon wsed divestly as  activiky of & catalyst Is gencrally

destroyed by heating to high tempera- 99

ntaining oatalysts of this tures.
have found applicution n Tn addition, it has been found that the
of w vaTicty of substances activify of the nhromite catalysts may bo

_ hydrogen, methyl inrproved still furbher if the calcined pro-
alcohol and the lika, have usnally been duct s ireated to remove the less active 100
cmployed ot temperafures Belwosn about srbstances yresent in such %rod.uct, which

@

O. ginoe it “wos thought suhstunces aTe not comhbin

in the iorm

50 that high tomperature srestment would of chromite and are of low catalytic
Gestroy the selivity of such catalysts. & metivity. The undes

however, to nse a  be removed in any suitable wey, such wy 103

catgwcsis of mmmonia in Dby leaching the calcined produot with o

huy been proposad,

irable subslances My



10

0 ot
e

40

50

60

i

$hey are not affected by use ab hig

272,

6465

denk weid, e.g., aoetio acid in concentra-

Alons of about 5—10%. The chremites
7 made as described are stable and are sub-
_ stanfially insoluble in water and in weak

acids. Thé preparation of the catalysts,
according to the present process, resulks
in the formation of catalytic hodles of
aaf; porosity, which, after d}.}'lying, enm-
Eil:'sb EE nzgrly pure, highly
chromites substaniizily fzee from  weid
eoluble oxides or other suhstances of low
catalytic  activity, These  chromife
catalyste are highly stable and do not
lose their activity aifer use, For instance,
gine chromite, which hog beon prepured
as just deascribed and wes leached with
acid prior to 8 use as a catalyst, is
foomd to ocontsin no additional adid
soluble =zime affer wuse.
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perabure. )

As bas been pointed oub, the achive
eatalysts forming the subject of the pre-
sexit invention are chromite compounds
gontaining chromium in  the frivalent
form. H%wwever, the term chromite, as
here used, docs not necessarily vefer fo &
compound of definite chemical composi-
tion since the chromite may contsin
widely differing proportions.- of its com-
ponents. Zine chromifes, for example,
are known to eontain a varying propor-
tion of #ine oxdde, end this proportion is
dependent on  the ratlo of zine to
chromivm in the compound or mixbure
of compornds caleined and upon the tem-
perafure and duration of the caleination.
In any event, the chromites confain the
ehromium in trivelent form.

The ehromite .oata-cllysta may he I]i,llre-
pared by meny wvoried racthods in which
4 componnd or mixbure i which fhe
chrominm ™ present is in the hexavalent
form ia reduced at temperatures of from
650° C. {0 1000° C fo a compound cou-
fuining the chwomium in trivelent form.
The following are some of the genersl
methodr of preparing a oatalyst accord-
ing tn the present invention: (1) pro.
Jonged heating at a bright red heat of
mixtures of oblorides or other salts of

“the metals liereinbefore memtioned with.

alkali
resulidng

chromuiles - or biclivomates, The
peoduct  being  Jesched  with

© water and dilute acids ; (2) using in place

of the salts described in (1) the oxides of
the metals ; {3} igniting a chromate of one
of the metals hereinbefore mentioned and
treating the ignited produet with asid to

- remove the excess of metallie oxide nok

combined with +$he chremiym oxide.
Other suitable methods whick -involve the
high temperature reduction of chromates
to chromifes mey be uscd.
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The present catalysts comtain chromium
sesqui-oxide combined with the oxides ol
the othor clumonts spocifled, Le., ss {he
chromites, and dzre suitable for peneral
use in the menufacture of oxygenated
carbon compounds. For instance, the
chromite catalyste are suitable for nse
the high pressure synthesis of oxygensted
organir pompecunds such as methanol and
gleokols of higher molcowlar weight Irom
mixturea of hydrogen and oxides of car-
ben. The chromite catalysts may also he
used for the water gas reaotions wherein
earbon, monoxide and waler vepor are
gonverled entelyiically to cerbon dioxide
and hydrogen; or the catalysts may be
used for dehydrogenations such as the
catalytic conversion of an aleohol to an
aldehyde. )

Zino combined with chromium oxide to
form zino chromite, i pn cxtremely valu-
able cotalyst when used for the methanol
synthesis. )
~ In the various embodiments of the pre-
sent invention, any one of the ** cata-
iytic group ™ of metals may be used as
the miore basio element to fomm the
chromite ; or, if desired, several of these
webals may be used to form miztares of
the desired chromites.

. In order to describe the invention more
fully the following speeific example is
given, it being understoed that ihe pre-
sob invention ig not lmited +to this
gpeeific illastration,

A contact mass iz prepared by heating
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basic zine chromate econtaining 42.5 ner.

cent. hy weight mine amd 25 per cent.

ochromivm  for four hours in alr &l o-105

tempecature of 800—000° ¢,  ufter
which the product i3 ecofed and extracted
with 10%, acetic acid until no more zinc
may be removed. Thiz product is $hem
washed and drisd. The resulting product
contains about 35% zine and 399
chromjum which, when caleulated as Zn0
and Cr,0, equals 100%,. One litre of
such a eatalyst when placed in a pressure
resisting copper lined tube yields D50¢ co,
of rrnde comdemsate confaining about
80%, of methanol per hour at about 400°
C. aod shoat 300 alm, pressurc fevim a
gas congisting of sbout 30% ewrbon mon-
oxide and about 60% hydrogen, when the
gas  mixture iz passed through the
catalyst at the rate of about 10,000 iitres
per hour as measured at normal tempers-
ture and pressure. As iliustrating the
improvement resalting from applieation
of the above process, the basic zinc
chromate before hesting and extracting
with acid produces only 750 ce. of cyonde
condensate per hour wunder the samae
conditions. : :
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Having now particulucly described and 3. An improved process for the cata-
asnertained the nature of our seid inven- lytie preparatiori of oxygenated carbon 20
fon snd in what manner the same iz $o compounds ag claimed I Claim 2, m
be performed, we Jeclare that what we which the mixtures or compounds con.
b slaim is :— taiping sexivelent chromimm comprise 2
1. The process for the catelytio pre- chromadte ar a bichromate.
parstion of oxygenated carbon  eom- 4. An improved process for the cata- 30
pounds, which comprises passing 2 oaT- Iytic pmzamtinn of oxygenated carbon
bon compound in the form of a gas or COMPOUNUS A% olgimed in any of the pre-

10 vapomr ab a suitable tcmperature and ceding claims, oharacterised in this that
pressure, over a catalyst confaining the ehromite i leached with dilute acid
tervnlent chromium, characterised in $his such as acstic acid. : a5
that the catalyst employed is prepared by 5, The improved proccss for the cata.
gubjecting mixtures or oompounds ovon-  lytie prepavation of oxygenated carbon

15 taining sexivalent chrominm and one or compounds substantially as hereinhbetore
more of the © astalytic group ™ of metals, described. )
that d¢° =zine, copper, cadmium, mMag- §. The provess of preparing methanol 413
negium, mangsucss, silver and iron fo substantially as deseribed in the fore-
treatzaont at a temperature sbove 600° O, guing example. :

20 2. An improved process as claimed in

Ulaim I, wherein paxlures or compounds
are subject to treatment ab from 850°—
1600° C.
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