CIPO - Patent - 530934 Page | of 2

Bl ooy ndutie Canada

__,f/“‘\\ St]‘ategis lﬂdCXZ . . :«:':::n ,
strategis.gc.ca i e CIPO AT o

Canadian Patents Database

(12y Patent: {11 CA 536934

12/17/2001 - 16.04:40

{(54) SUPPORTED CATALYSTS FOR THE CONVERSION OF CARBON MONOXIDE-CONTAINING REACTANTS
(34) CATALYSEURS SUPPORTES POUR LA CONVERSION D'AGENTS CONTENANT DE L'OXYDE DE

CARBONE
(72 - ++ (Country): EUGENE E. SENSEL {Not Available)
MEREDITH M. STEWART (Not Avuilable)
(73) {(Country): Texaco Development Corporation (United States)
(71 + b (Country):
(74)
(45 . L Feb. 5, 1957
{22)
(43)
(52) ¢« sniviar ieo 260/753.1
(S1y frtoreg oy o N/A
No

(10 IR Rt None

N/A

Unknown

#%% Note: Data on abstracts and claims is shown in the official language in which it was submitted.

View or Download Images :

« Cover Page Image
C Abstract Imagce
« Claims Image

Disclosures Image

http://patents| .ic.go.ca/details?putent_number=536934& language=X 12/17/01



236934

This Invention relates to novel synthesls cata-
lysts for use in connection with the catalytic conversion of
carbon monoxide-cbntaining reactants,

The invention contemplates en improved synthesis
catalyst comprising a metal of the iron group and a support-
ing matverial which comprises in part silica-stabilized
alumine. In amccordance with this inventlon, an effective
catalyst for the conversion of carbon monoxide~containing
reactants is one in which a metal of the iron group is sup-
ported on a supporting material comprising both silica~
atabilized alumina end uncaleined diatomaceous earth, advan-
tageously 1n about equal proportibns by weight,

The novel catalyst of the subject invention has
particular'applioation in effeoting the conversion of syn-
thesls gas containing cerbon monoxide and hydrogen into
hydrocarbbns, oxygen~containing compounds and the like.

Aotivated alumina containing about 5 weight per
cent silloa and less than about 0.8 per cent alkall, expresse
as per oent by welght of scdium oxide, is erféctive ag the
'stabiiized aluﬁina constitueﬁt of the datalyst; advantageousl
‘the silica-stabilized alumlna containg less then 0.2 per cent
alkall. It is alsc contemplated that various neturally
ccourring or synthetic adsorptive materials, other than un-
calcined diatomaceous earth, may be employed in conjunction
wlth silice-stabllized alumina as a supporting agent for
the catalysat metal.

In addition to a metal of the iron group and a
supporting material comprising in part, sillca-stabilized
alumina, the catalyst may contein oconventional promoters,
such as magnesia, thoria, vanadia, manganese oxide, chromis,

molybdéna, etc.




ized alumina and unceloined diatomaceous earth is more ef-

-monoxide and hydrogen than cobalt catalysts in which the
‘supporting material consists elther of uncelcined diatomace-

ous earth alone or silica-sﬁabilized alumina alone.

. comprising 32 weight per cent cobalt, 3 weight per cent

'masnesia, 1 weight per cent thoria end supported on & mix-
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while & cobalt synthesils catalyst supported on a
mixture comprising sillca-stabilized alumine and uncalcined
diatomaceous earth is particularly actlive, nevertheless, it
is contemplated that other metals of the iron group, such as
tron and nickel, be employed in conjunction with a support-
ing agent comprising silica-stabilizad alumina and dlatomace-
ous sarth.

As will be apparent from the accompanying drﬁwing,
a supported cobalt catalyst in.whibh the supporting material
comprises about equal proportions by weight of silica-stabll-

feotlve in synthesizing liquid hydrocarbons from cafbon

The drawing comprises a-graph ghowing the relatlons
.ship.between yields of liguid hydrcoarbons-in graﬁs péf ’
gpaipmmsper_of charge .gas and $Yn?h95i3 geact;on_temperaturaa
for three different catalysts: 1, a gtandard cobélt catalyét
éomprising'32 weight per cent cobalt, 3 welght per cent
'magﬁesia,_l weight per cent thoria end supported on 64 welight

per cent diatomeceous earth; 2, a standard cobalt catalyst

ture congisting of 32 weight per cent dimtomaceous earth and
32 welght per cent silida-stabilizad alumina; 3, a standard
cobalt catalyst comprising 32 weight per cent cobalt, 3

welght per cent magnesia, 1 weight per cent thorla and sup-

ported on 64 weight per cent silica—stabiiized alumina.
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In the case of each catalyst, synthesis gas con-
sisting of about one volume of carbon monoxlide and two vol-
umes of hydrogen, is passed through a statlonary mass of the
catalyst in solid particle form at a space veloclty of about
100 volumes of feed gas measured af stendard conditions bf
temperature and pressure per hour per volume of catalyst.
Each catalyst was evaluated et five different tampefatura
levels over the range of 3740 to 4109F., namely 3740, 3830,
392°, 401° and 410°; samples of the reaction products were
obtained at sach temperature level and were analyzéd to deter
mine the yield of 05 and higher molecular weight hydrocarbons
The ylelds of 05;‘ hydrocarbons in grams per cubic metear oi".
éynthesis gas measured at standard condltions of temperature
and pressure (S.T.P.) so obtained are plotted as ordinates in
the mccompanying drawing, while:the reactlon temperatures in
degrees F. are plotted as abscisaae.

_ From the graph, it is apparent that a cobelt cata-
lyst supported on a 50-50 mixture by weight of uncalcined
diatomaceous earth and silioce-gtabllized alumina is substan-

tially more active in the production of liguid hydrdcarhona

“then are cobalt catalysts supported on uncelcined diatomace-

ous earth alone or on silicas-satabllized alumina slone. The

- cobalt catalyst supported on the mixture of siliga-stabilized

alumina and uncalecined distomaceous earth is approximately

16 per cent more active at 383°F. than & cobalt catalyst sup-

ported on uncalecined dilatomamceous earth slone and 1s approx-

imately 29 per cent more active at the same temperature than

a cobalt catalyst supported on gilica~stabilized alumina along.

In order to demonatrate the mode of preparation of

a no#el catalyst of thils invention, a detailed description
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of the preparation of a cobalt eatalyst supported on a mlx-
ture of silioca-stabllized alumina and uncalcined diatomaceous
earth is presented in the followling example.
EXAMPLE

Ingredients were added ﬁo this catalyst in order to
form a oatélyst econtaining 32 parts of cobalt, 3 parts of
magﬁesia, 1 part of thoria, 32 parﬁs of silica-stabllized
alumina and 32 parts of uncaloined dlatomaceous earth, all
proportions expressed as parts by weight. To this end, g48
grams of co(N03)2.6H20, 114.5 grems of Mg(N03)2.6H20 and 12.5

grams of Th(NOB) .4H20 were dilssclved in five litera of water;

thereafter 204 g:ams of unoalcined dletomaceous earth and 213
grams of silica-stabilized alumina containing‘épproximately'
5 per cent silica by weight were added to the solution. After
stirring the mixture for one half hour, the metals were com-
pi;tgly precipitated with a solution of 10 weight per ocent
scdium carbonats. The precipitate was filtered and was there-
after washed ten times bﬁ_slurryiné with five liters of water
at each washiﬁg until the sodium oxide content of a small
peperate samplie dried for three hours at 10009F. wes below
0.05,'per oent by weight. Thereafter the filter cake was brokén
into 1/2" lumps end dried at 250°F. to a water comtent of
about 20 per cent by weight. The material was then ground to
4O mesh size and pelleted in 5/32" dles. This catalyst was
then reduced with a gtresm of pure hydiogan at H600F, for a
period of 2i hours‘employing a hydrogen space veloelty, cal-
culated at 60°F., and O psig. of abbgt 100. Thereafter the
oatalyst was oonditioned by passing synthesls gas, containing
one part by voluﬁe of carbon monoxide and two parts by volums
of.hydrogen, through it for eight hours at a space veloclty
of 100 while the temperature of the resctor was raised uni-

formly from 300 to 374°F., at which latter temperature the

-5
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evaluation experiments were started. When this catalyst com-
prising approximately 32 weight per cent cobalt, 3 weight per
cent magnesia, 1 weight per cent thoria, 32 weight par cent
silica~gtebilized alumina end 32 wolght per cent uncaleined
diatomacsous esarth was employed for the catalytic conversion
of synthesis gas containing hydrogen and carbon monoxids in

the molecular ratio of 2:1 at 383°F., atmospheric presgsure,

‘ eaitn'g;one and a megnesiafthoria-~promoted catalyst supported

4 & space veloelity of 100, 137 grems of 05{ liquid hydro-
carbons per cubic meter of synthesis gas were obteined; this is
equivaelent to about 64 per cent theoretical conversion to hydro-
carbons.

Two other catelysts, whosé aotivities are repre-
sented in the accompanying drawing, namely a magnasiakthoria-

promoted cobalt catalyst supported on uncalcined distomaceous

on siiibé-stabilized elumina alone, were prepared in exsotly
the same manner as was the catalyst described in the foregoing
example, and were similarly evaluated. In these latter two
eatalysts, unoaleined diatomaceous eartk and silica-stabilized
alumina were used individuelly as sole supporting msteriala
rathér than a dual support, as in the catalyst first deséribed
in this example.

While mention has been made of employing fixed bed
catelyst technique, it i1s contemplated that the catalyst of
this invention is active in a fluid catalyst type reactor,
such a3 a moving bed reactor or a fluidized fixed bed reector
for the converalon of carbon monoxlde-containing reactants.

The examples in the description of the invention
have 1llustrated the usefulness of a silica-stabilized alumina

a3 a component of the supporting materiasl in a cobslt catalyst

b=
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~jemployed for'tha conversion of gynthesls gas comprising
‘parbon monoxide and hydrogen into a product comprising mainly
flilquid hydrocarbons. It is also contemplated that ocatalyats
comprising a metal of the iron group supported on a materisl
comprising in part silica-stebilized aluminalare higzhly
active for the reamction of carbon monoxide with olefins and
other unsaturated compounds to produce oxygen-containing
compounds such as alcohdls, aldehydes,ketones, acids and the
like. Cobalt catalyats ﬂhich are supported on silica-stabll-
izéd alumina are partieulafly effective for the reactidn of
carbon monoxide with unsaturated compounds.

Obvicusly meny modifications and variations of the
invention, as hereinbefore set forth, maj be made without
departing from the spirit end scope thereof and, therefore,
only suoch limitations should be imposed as are indicated in.
ihe appended claims. |
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The embodiments of the invention in which an exclu-

sive property or privilege is claimed are defined as follows:

1. In a process for the synthesis of hydrocarbons
and oxygenated hydrocarbons by the catalytic interaction of
synthesis reactants comprising carbon monoxide and hydrogen
in syﬁthesis proportions, the improvement which comprises
passing the synthesis reactants at a synthesis reaction
temperature in the range of about 375 to 396°F.-into contact
wiﬁh a catalyst comprising cobalt and a composite supporting
material consisting essentially of approximately equal pro-
vortions by weight of uncalcined diatomaceous earth, and .

alumina containing less than about 0.8 percent by weight of

alkali metal compounds, expressed on the basis of equivalent
sodium oxide, stabilized with about 5 weight percent silica,

said catalyst comprising a promotor for the synthesis reaction.

2. A process for the synthesis of hydrocarbons and
‘Hoxygenated hydrocarbons‘which.comprises contacting a synthesig
gas comprising carbon monoxide and hydrogen in synthesis pro-
portions at a temperature within the range of about 375 te
396°F, with a catalyst.comprising cobalt including the pro-

motors magnesia and thoria and supported on a composite sup-

porting material consisting essentially of a mixture of

Aapproximately equal proportions of uncalcined diatomaceous

earth, and alumina containing less than about 0.8 percent
by weight of alkalil metal cbmpounds expressed on the basis of
equivalent sodium oxide and stabilized with about 5 percent

by weight of silica.
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3.

The process according to claim 2 vherein the
catalyst comprises about 32 weight percent cobalt, 3 weight
percent magnesia, 1 weight percent thoria, 32 welght percent

uncalcined diatomaceous earth and 32 weight percent alumina

stabilized with about 5 percent by weight of silica.

R otk
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N Cértified 1o be the drawings referred to
i th_e~§pocif§cdtion héreunio annexed,
Ottawa, Ontrrio, Canade, June 9th, | 15 48

INVENTOR
_ By-
ATTORNEY





