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COMPLETE SPECIFICATION

Improvements in the Hydrogenation of Carbon Monoxide to produce
Hydrocarbons having moxe than one Carbon Atom in the Molecule

I, Harorp Enwixw Porrs, Chartered
Paient Agent, of 12, Church Sireet,
Liverpovl, in the County of Laneaster,
Subject of the King of Great Britain, do
hereby declare the nafnre of this inven-
tien, which has been communicated to ma
by N.V_ Internationale Koolwaterstoffen
Synthese Maatschappi] (Internatioual
Hydracurhon Synthesis Company), a
Duteh Company, of 20, Wassenaar-
scheweg, The Hague, Holland, and in
what manner the same is 1o be
performed, fo be particularly described
and aseertained in and by the following
statement : —

For the production of carriers for
catalysts for the hydrogenation of earbon
monoxidp for the syothesis of hydro-
carbons having more then one carbon atom
in the moleonle mainly diatomsceons
earth is used, .

In view of its content of organic and
inorganic impurities it cannot be used as
quarried but must be refined. In order
to free it from organic substances it was
hitherto considerad to bs indispensable to
subiect 1% first to a caleination, for which
temperatures of at least 600° Centigrade
were usad, In this operation a considerable
sintering of the large surface of the
diatomaceous earth is linble {o take place.
Simmnltanecusly a part of the inorganie
impurities is vsmally rendered imsoluble.
This preliminary celeination of the
diatomacevus earth was hitherto also
earried ont in those cases, where for the
removal of the inorganic subsiances, in
perticular of iron end slnmininm com-
pounds, a treatment with acid was carried
ont. Tha part of the inorganic impurifies
which in the ealeination had heen ren-
dered insoluble could, Lowever, not be
removed. - Another wmethod - by which
attempts have heen made to awvoid
difficuities due to the presence of
inorganic impurities arising in  the
employment of diatomaceous earths 1n
the synihesis consists in the application of
very high temperatures in the calcination,
for example, of 900 to 1000° Centigrade,
whereby all the inorganie Impurities are
converted inta o practically inseluble
form, wud conssquently ave fized in the

(Prics 1[-]

diztomucecus earth. All diztomaceous
earths which have bheen thus treated,
however, still have drawbacks when
_emg.oyed as vurriers for catalysts in the
hydrogenation of rarbon monoxide. Oune

drawback is that the products, which have

undergone a caleination at temperaturea
above 600° Centigrade, in consequence of
their being sintered give catalysts of
ingufficient activity. A drawback of the
products celeined at very high tempera-
tures is that the fized inorgenic con-
stitusnis contained therein have an
injurious effeci on the catulyst In the
Lydrogenation of carhon monoxide,

It has now been found that fmproved
resulis in the production of hydroearbons
having more than one earbon atom in the
molecule by  hydrogenating  carbon
monoxide in the presence of catalysts
comprising a2 diatomaceous earth carrier
are obtained if the catalyst is prepared by
first leaching crude diatomaceous earth
with acids which boil at about 126° C. or
therebslow, washing and drying and
freeing said diastomaceous earth from
viganic substances by caleination af
temperatures, at which a sintering of ths
distomacecus earth dees not et take
pince, Suttable’ temperatures for the
said calecination are thuse between OOU°
and 550° Centigrade. The use of acids of
the nature specified hai the advantage
thaut 1 the subsequent heating all of the
acids which still remain in the anbstance
after washing are completely vaporised.
Nilrie acid or hydrochloric acid may, for
example, be uwsed, but also guseous acids
such as carhonic aeid. 'The improvement
obtained is not only due to the faet that
in ihe removal of the organic substaneces
hy caleination too high temperafures are
avoided, but that prior to the caleination
the inorganic substances ave r@ifioved so
that they eanuot beeome inscluble and
fixed in the diatomavevus earth,
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The advantages obtained in the hydro- 100

genation of carhon monoxide in
accordance with the invention are the
following:

In consequence of the aveidanee of ton

high temperatures during the caleination, 105

the originul surfoce aund shape of thas
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crude diatomaceous esrth are maintained,
Moreover the stronglh of the catalysts
produced with the diatomaceous sarth
treated in accordance with the invention
§ 15 s0 gread that in the usuzl test they valy

give half of the abrasion of that of

catalysts which gre obtained with a
diatomaceous earth refined by ths knuwm
methods. Due to the increased strengih
the formation of dust from the catalysts
which may opeve when transferring the
calulysts from one vessel to another is suh-
staniziglly lowered, whereby a remarkable
improvement in the conduct of the
catalylic operation is obtained, since a
uniform passage of the synthesis gas and
a. contaciing of all parls of the catalyst
mass with uniforin amounts of gas is
sceured. Further, by the use of the
dislomassous sarth frested in accordance
with the present invention an inerease in
thg lifetie of the catalyst is oblained.
Thig is shewn hy the fact that under
similar reaction conditions (about 156°
“Uentigrade and 1 atmosphere) with # pro-
Eortian of (00:H, of 1.2 after ahout 1600

ours of eperation with the hitherto nsual
oxtalysts o yield of only 105 graws or less
Per clbie metfre is shiained whereas with
the new catalysts after the same period of
‘time the yield slill amounts to 122 grams
per eublc metre. Tha catalysts produced
with the purifie] diatemacgons earth also
have advantages due to the fact that in
the regenevation of the catalyst ao
extrancous metals dissolve from the
parrier,

The following Examples will further
Mustrate Low the invention may be.
earried out in practice but it should he
understond that the imvention is not
Hmited to the said Hxamples, '
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BExawers I,
45 In  the bhydrogenation of earbon
monoxide improved results were obtained
by using a catalyst  comprising

diatomaceons earth which had heen
prepared as follows:—

R00 grams of 2 eruds distomacevus
carth having a water content of about 50
per cent. weve heated ub o temperature of
50 to G0° Cenlagrade under continuocus

60

35

~gent,

stirring in 2 litres of nitric acid of 5 por
uring {wo howrs. Hereupon lhe
carth was filtered, washed with hol water
and affer drying saleined for one hour at
£00° Centigrade, ’
) 70

: Lzavpre I,

A further method of preparing the
diafomaceus sarth was as follows;—
- 100 grams of crude diatomaccous earth
eontaining about 50 per cent of water
were made fubo a suspension with ¥ litres
of watcr. Into this suspension a strongy
siresm of carbonic acid was led while
cooling. After two hours, it wes separated
by filiration {rom. the formed hicarhrnates
of iron azod caleinm which were in
solution, washed for a short time with
cold water and dried. Afler the drying
the diatomaceous earth was heated for onc
hour at 560" Clentigrade for the remuval
of organic suhstances, :
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Exawprs 117,

Two catalysts composed of 00 parts of
cobalt, 15 parts of thorium dioxide and
200 parts of diastomaceous cdarth wera -
produced.  As diafommnceous earth in one
case the nermal commercial diatomaceous
earlh having an appavent specific gravily
of 0.12 was nsed, in the other case a crude
diatemaceons carih which had been pre-
treated by treatment with nitrie geid and
ealeination in accordanes with the
Present invention. Both eatalysts were
reduced in. the same manner at 850° 100
Centigrade and synthesis gas passed
thereover at 185° Centigrade. During
‘the first T00 hours of operation the yield
with the two cotalysts remalned the same,
During the following peried of operation, 105 . -
namely the 700th to 1200th Lour, the
yield with the eatelyst prepared with
diatomaccous earth refined in accordance
with the present Invenfion was 10 por
cent, higher. Buring {he third period of 110
operation, namely tha 1200th ta 1600tk
hour, the yield of the catalyst prepared
with diatomaceons earth In accordance
with the prezent invention was more than
13 por cend. higher than that with the 115
other catalysh c o
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0. Catalyst with commercial diatemaceous
carth (sp.gr.0hl2) - - - - - .

Yield in grams per m® ideal gag
C(3H;: 1 CO) after 1600 hp‘iu's: of

aperation,
. Total liquid
il Benzine praducts
V8 - 28 - 11t -
Co- £1 -

Cutalyst with purified distomaceons earth

T 198
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Examrre IV, . {sp.pr. n 12} was used and in the other
Two catalysts with the following vom- case @ dinlomucecus earth purified in
position were produced; 100 parts of accurdance with the present invention.
cobalt, 15 paxts of thorium dioxide, 100 The supericvity of the laiter becgme
5 parts  of  dinlomaceous carth. As quickly appurent during employment in z 50
diatomaceons earth in ong ecase ‘again the synthesis carried out at 185" to 1877
normal commercial distomaceous carth Centigrade by the yields obtained:
Average yield of liquid products in grams
i0 pex cubic metre of ideal gas (2 H,:1 CO,
700—1200 12001600
=700 hours honrs hours
Duratiop of treatment of operation  of operation  of operation
Uatalyst with commereial diatomacesus
15 earth (sp.gr.0.12) - - « - - I17 - 93 - 93
Catalyst with diatvmacecus earth rehne!l ]
in aceordance with the present invention 121 - 113 - 116
Tu British apecification 484,828 improve- diatnmareons earth with acids which hoil

20 ments are deseribed in the manutacture at about 120° Centigrade or therebelow,
of ebonite and the like, especially suitable washing, drying and {reeing said Bf
for electrien] purpoeses, which Improve- diatvmugeons earth from: organie sub-
ments eomprise applying silica known 23 stances by caleination at temperatures, at
Irieselgnhr, infusorial earth and diato- which a sinfering of the diatomaceons

25 wmacevus earth, which have been whally or  carth dees nob yeb take place,
substantially freed from ele(.trlcaily 2, In the process as claled in claim 1, 60
detrimental impurities, for example, Ie'lchmg the diatomaceous earth with
washizg with acid and/or ca]clnlnp‘ nitric acid, _

Pzeferablv according to this specifivation 3. In the process as claimed in claim 1,

30 the Llpselguhr is subjected to hoth the lsaching the diatomacecus earth with
acid washing and ezleination trentments, hydrochloric acid. 65
and the preferrsd temperuture is uboui 4, In the prucess as claimed in any of

3506000 O, claims 1 to 3, carrying out the ealeination
Having pow particularly deseribed and af o temperature betwean 500 and 5al’

35 aspertained the nature of my suid invedn. Lentl rade.

{ion and in what mannepy the same is to mprovements in the production of 78

he performed, I declare that what T elaim
is:—

1, Improvements in the production of

40 hydrocarbons having more than oue

carbon ntom in the molecule by hydro-

genation of carhon monoxide in presenee

of catalysts comprising diafomaceous

earth 6s g catrier characterised in that the

45 carrier is obiained by leaching erude

nydmealbons substuntially as described
in Examples @ and 4,

6. Hydroearhons Shen obtained in
accordance with auy of the preceding
claiming elauses,

Dated this 21st day of Novemher, 1939,

W, P, THUOMPSON & CO,,
12, Church Street, Liverpool, 1,
Chartered Patent Agenls.
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