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AMENDED SPECIFICATION

Reprinted as emended in accordance with the declsion of the Aésistant Comptroller,
acting for the Comptroller-General, dated the twenty-third day of Octaber, 1936,
under Section Il of the Patents and DesignsActs, 1907 to 1932, .

PATENT SPECIFICATION.

' App!fc_a_tlo:; Date: Oct, 31, 1934. No.3!282/3-'1—:_"
_ Complete Specification Left: Nov. 13, 1935,
Accepted; June 30, 1936,

PROVISIONAL SPECIFICATION

Improvements in or relating to the Preparation of Catalysts for
Liquid and Vapour Phase Hydrogenation Processes, Ammonia -
and Methanol Synthesis Pxocesses and other Industrial Purposes

I, Harorp Park STreHENSON, of 14, Bt.
Mary Axe, London, K.0.3, a Lrifish Sub-
jeet do hereby declave the nature of $his
wvenfion to be as follows:— :

_This invention relates fo_ the prepara-
tion of catalysts for liguid and wapour
phase hydrogensation processes,’ ammonia
and methanol synthesis - processes and
ather industrial purpeses and hag for its
ohjeot to provide cheaply and efficiently
& goud carrier for catalysers for a lacge
numbar of industrial purposea. :
_In the preparation of - catalysts -for
liguid and vapour phase hydrogenation
processey, amronis and methanel syn.
thesis processes and other industrial pux-
poses in sccordance with ‘this invention I
meorporate the initizl powder of the
melals, metal oxides, melal selis or
neutral salts forming the basls of the
eatalysers in a eoal-oil mixture, and then
subjeot it to o carbonizing process yield-
ing a semi-coke or voke which contains
the . eatalytic agents in an exceedingl
fine and evenly distribuied form simuf—r
tancously presenting ihem distributed
uver a very large surface for chemical re-
actions, - -

The semi-coke or ecke thus produced

may be introduced irte the apparatus in
the form in which it may be empleyed in
the form in which it is produced, or it
may he-erushed or pulverised to powder
form. If it is desired it may also he

pelletied by the mixture cf & suitable

binder. - . B

A catalyst produced in the above de-
seribed manner may be produced in any
suitable formm by medifying the container
to the requisite dimensions. Thus, rect-
angular, semi-gircular or cylindrical or
other shape ean be produced at will, and
provide & highly porous carxier, - - -
- The eatulysts when prepared in {be
manner indicaied may be subjecied to
furlher ireatmemt by reduction -with
hydrogen with or without pressure, or
they muy be oxidised with or without
pressure, ag the reaction for which they
are prepared may demend,

‘It will he evident that the details of
the invention miy be'varied in many ways

" without depariing, from:the scope thereot.

" Dated this 31st daviof October, 1934.
MEWBURN, BELIIS & CO.,
70 & 72, Chancery Liang; London, W.C.2,
- Chartered Pateal Agents.

T . COMPLETE SPECIFICATION
Improvements in or relating to the Preparation of Catalysts for
Liquid amd Vapour Phase Hydrogenation Processes, Ammonia
and Methanol Synthesis Processes and other Industrial Parposes

I, Hirorn Pang STEPEENSON, of 14, St
Iary Axe, Londou, £.C.8, & British Sub-
ject do hereby declare the nslure of this
invention snd in what manner the same
is to_be performed, t¢ be particnierly de-

. seribed and asesrtained in

gad by the
following statement:— '

. This invention relates tothe preparation
of catalysts for liguid and vepour phase
hydrogenation processes, ammonia end
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shethanol aynthesis processes and other in-

dustrigl purposes and has for its object

to previde cheaply and efficiently & good
carrier for catalysers for 2 larpe number
of industrial purposes.
In tho processes of m
Applications Nos, _43)]; (3, 2493034
(Serial No, 448,028) and 24923 /84 (Serial
No, 448,009), I may add = catalyst to

the ecai-eil mixtures to be carbonised

solely for the purpose stated in the speci-
fications, namely, to incteaga the yislds of
low boiling hydreoarbons, and part of this
cotalyst mey be found in fhe resultant
coke, depending upon tha volatility of the
particular material gelected. T have now
found that a coke prepared in this way by

selection of a suitable catalyst beeomes a-

purticularly efficient carrier for a large

number of catalysts to be used in chemical -
reactions of a type entitely different from. -
that deseribed in the aforeseid speeifica--

tions.

ligquid and wapour phase hydrogenation’

Pprocesses ammonia and methanol synthesin”

processes and other “industrial purposes,
o which the eatalyts herein described ars
applicable, in accordance with this in-

vention I incorporate catalytic substances .
or the initinl material or proto-catalysts

of the metals, meta} oxides, metal galts or
newtral salts forming

" catalysersin a mixture of coal and mineral

36

pil containing eb least 50% of coal and
then subjecting the material to a carbon-
ising process yielding a semi-coke or coke
which containg the catalydic agenis in an

" exceedingly five form and évenly dis-
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tributed over a very large surface. The
metallic compound in those cases where
it is wader-soluble may, of course, he added
to the conl-uil mixture in the form of an
agueous selwiion, - St

The admizture of ol and coal acdnrd- -
ing te:the present invemtion prodiaeés s’
special ad-
yetg in that

coke which hes the fo]lowi:ngi
ventages as-w carrier for cata
- - BN o

(a) mpfb-\poroua and therefore presenths
a larger surface of contact:

(b} more friable, with the result that

it is more easily ground; -

{0).s0fter whilst jn e plastic state dur- -
© 7 .ing the heabing process so that it

more readily takes the shape of the

containing wesss!, whieh may, it~

-salf, be shaped to any given require.
Comemts. . . .. -

The semi-coke dr ‘eoka based catalytic
material thug produced may bhe used in
the silisetuent rsaction in any preferred
form, mamely, in that in which 3 is pro-

revious Patent -

the basis of the

duced, or it may be crushed or pulverised
to powder forma.  1f it is desired it may
also be pelletted by the mixture of a suit-
zble binder.

A catalyst produced in the above de-
serihed manner may be produced in emy
suitahle form by modifying the container
fo the requisite ehape and dimensions,

- Thus rectangular, semi-circular or cylin-

drical or other shape can he produced at
will, and provide & highlﬁr POTOUS ¢aTTier.
The ‘proto-vatalysts when prepared in

.the manmner indicated may be subjected
“to further treatment by reduetion with

bydrogen with op without pressure, or
they may be oxidised with or withoni
pressure, -as the reaction for which lhey
ars prepared may demand, ]

" The material used in preducing the
catelyst-mmass should as far as possible be
frea from anti-eatalytic substanca such
a5 suiphur and chlorine, and substances

! i likely fo contaln thesc cicmentﬁ, gg as to
In the preparation of cadalysts for-

produce a cajulyst which maintalos il

" motivity in a satisfactory magmer. In

general it is foungd that it is advantageouns
1o nse nof more than 112 lba, of metallic
compoand per ton of cwal carbonised.

" The following exumples illustrate the
present process, but it 1s to_be understood
that the invehdion is in no way limited
10 the details given in these wsumples;

. Bmaverre 1,
* - PREPARATION OF TROX OR IRON OXIDE
. QATALYSTS, .
. {a) A mix in the following ratio “was
suhjected to carbonisation at a ten-
perature of 600° C,
I fon coal
115 galloas Persian fuel qil
22.4 Iha, iron oxide .
The iren-oxide ~ealolyst dhus produesd
waa in w form suitable for use, bBeing éx.
tremely poreus end therefore having =
ge-surisce aves. - If a metallic izon
putalystis required; reduction of the oxide

“tan e carried out in the catalyiic Teaction

chamber, using pure hydrogen and o tem-

" peraturs of $00—450° .

*.(by Bimilarly, céarbonigation of & mix
: in the ratio:

1 ton eoal

115 pallong Persian fuc] oil

JA12 lbs, Iron oxalate

produced @ useful porous catalyst, the
soxalate being decomposed to the oxide

during the prpcess, ,
_ Other iron salts which give the oxide
on decomposition, such as the precipi-
tated hydroxide or carbonate, the nitrate
vr acelate, can ba subatitnted in the above
mixtures., = . - - . .
_Beduction of the oxdide follows if neces:
gary. - :
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Exawrrr 2.
TRRPARATION GF NICKEL OR FICKEL
CATALYSE.

A mix iz the following ratio. was sub-
jeoted fo carbonisation at & temperature
of 600° C. .

1 on eoal .
115 gallons Persian fuel oil
22.4 lbs, nicke] oxide. )

Reduction may be carried out at tem-
pezatures up to 600° C.

A eatalyst so prepared was used for the
hydrogenation of ethylene, a mixture of
ethylene and hydrogen being passed over
the reduced oatalyst at a temperatare of
200° C., resulting in the well known re-

action
G H,+ B =0 H;

Nickel catalysts can also ba obtained by
the addition of nilrate or formate, or pre-
oipitated hydroxide or carbonate, to the
coal-oil mix, followed by decomposition
and reduction.

0XIDE

Exiamrns 3.
PREPATATION ¢F COPPER OR COFPER OXIDR
CATALYST. '

A wix in the following ratio was sub-
jeated to carbonisation ab o temperaturs
of 600° O.:

1 {ion eoal

115 gl'allnns Persian fuel oil
~ 22.4 Tbs. copper oxide
Ltednetion may be carried cul at {empera~
tuzes of approximately 200° C.

Copper  powder, the precipitated
hydroxide or earbonate, or the nitrate can
be substituted for the copper oxide in ihe
above mwix,

Similerly iron catalysts prepared as
above with the addition of promoters such
&3 molybdennm, ursnium, nicke}, metals
of the alkeli, alkali-earth, or rare-earth
oroups ete., produced in this way oan be
employed in ammonia synthesis, and simi-
laxly cabalysis for the synthesis of methyl
alcohol from earbon moenoxide and
hydrogen, con be prepared on a coke base,
made from coal and oil according to the
present invention, by the addition of zine
oxide, or zino oxide and chromate.

In the shove cramples o Persian fuel
ofl of specific vity approximately
0.895 is employed. It must be under-
slocd, however, that thia is merely ome
example of the many petroleum oils of a
widely different character, Venezuslen
Topped oil, Rumanian Residusl oil and
the like, which are eapable of appleiation
in the process. Heevy coal far distillates
such as anthracens oil, creosote ete., nre
partioularly suited for this purpose.

Having now particalarly deseribed and
ascertaincd the neture of my said inven-

tion and iz what manner the some is fo
be performed, 1 declave that what 1 claim,
ig;— _

1. A process for the preparation of
finely divided catalysts for wse in
chemical reaction in whick the catalyst
is prepared by incorporating the cutalytio
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substance or the proto-calalyst in a mix- -

ture of coal and mineral oil containing af

least 50% of coal and then subjecting the

material to a carbonising process yielding
5 semi~coke or coke so thab the catalystis
obtained In an exceedingly fina form

gv_enlj' distributed vver a very large sur-
AGE. .

3. A procese for the preperation of 2
catalyat for mse in chemical reactions in
'whiog ithe catalyst js prepsred by incur-
porating the initial material or proto-
catalyst of the metals, metal oxides, metal
salts, or neubral solts forming the bases
of the patalysers in a mixture of coal and
minersl oil eontaining al least 50% of
coal and then subjecting the material to
& cavhonising process yielding a semi-coke
or eoke o that the'protoioatalyst is in an
exceedingly fing forin evenly distribated
over a very large surface and thex. redue-
ing the finely divided proto-catalyst so
prepared by means of hydrogen or other
reducing gas with or without the appli-
cation of increased pressure.

3. A process aveording to Ulaim 2 in
which the reduection of the proto-catalyst
takes place in sitn in the apperatvs 1n
which the catalytio reaction is carried out.

4. A process according to Claim 1, in
which the catalyst-masa produced accord-
ing to the method claimed in Claim 1 is
finely gronnd before use.

5."A process according to Claim 2 or

‘(laim 8 in whieh the proto-cutelys-mass

produced acvording to Claim 1L is
ground before comversion into
eatalyst. :

6. A process according %o Claim 1 in
which the eatalysb produced according fo
the methods elaimed in Claim 1 or Olaim
4 is pelletied or made uwp info eny anit-
able Torm ‘with oriwithout admizture of
a suiteble binder, -

7. A procéss fo7'the preparation of a
entalyst according e Claim 2 or (Mam 3
or Claim 5, in which the fively divided
proto-catalyst dispersed throughout the
coke or semi-cokeags s pelletted or made
up into suitable shapes with or without
the addition of a suitable binder before

finely
the

- being reduced to form the catalys.

B. A process according to any of the
preceding olaims in which the metallie
material vr moderials are used in the pro-
partion of mot more than 112 lbs, per
ton of coal,

9. A process according lo any of the
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pmnedmg claims in which the metallic

material or materipls are ircorporated
with the coal-oil mnd:ure in the form of
a soluvkion.

10. A process accordmg to. any of the

preceding. claims in .which the mefallic
compound wused Iis n‘on led& or iron
oxalate.
_ 11, ‘A process according to Ulaims 1 to
8, in which the metallic compound used
is niekcl oxide, carbousmie, nitrate or
formate.

12. A process according to Glaims 1 4o

9 in which the metallic compound used
is copper oxide, pxeclpltated hydmxlda,
varbvnate, or mt:a,te

- 13 A ptrocesa secording to. Olalms 1to
19, in which an iron ca.ta%l et is prepaTed
with the addition ol prumuicla guch @
molybdenum, uranitm,  nickel, metals
of tha alkali, a.]]:all-earth 0Y Tare- earth
ouS,
14. A process for prt:,ipau & cabulyst
sulmiantially as herein ascnfe
16. Catalysis when prepered accordmg
to the methods or processes herein partion-
larly deseribed end ascertsined or their
u“bw.ous chemical equivalents,
Da.ted this 18th day of November, 1935,
MEWBURN, BELLIS & €0,
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~70 & 72, G}lancuﬁy La.ne London, w. .2,

Patex_r[;‘ Agents, _

77 Leamington Spa: Printed for His Majesty’s Stationery Office, by, the Oourler Press.—1936.




