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PROVISIONAL SPECIFICATION
Improvements in the Cracking or Pressure Hydrogenation of
Hydrocarbons

1, Georgy WiLrraM Jonysox, a Dritish
Rubject, af 47, Lincoln’s Inn Fields, in
the County of Londen, Gentleman, dn
hersby declure the aature of this inven-

5 tion (which has been communicaled to we
from abroad hy ¥.G. FARBENIKDGSIRIN
AXTTENGRSELLECHAFT, of IFranlkfort-on-
Main, Germany, a Joint Stock Company,
organised under the Laws of Germany} to

10 he as follows:— . :

" My tforeign correspondents have found
that in the cracking sndjur pressure
hydrogenation of hydroearbons rich in
Lydrogen which contain more than 15

16 grams of hydrogen per 100 grams of
carbon, as for example hydrocarbous
obtained hy the reduction of carbon mon-
vxide or other corvespanding hydrocarbons
rich in hydrogen, Ligh yields of benziue,

20 or under lesy strongly cracking conditions,
nf Diese] oil rich in hydrogen can he
obtained and the formation of large
amounis of gaseous hydeoearbons other-
wise oceurring in the eracking or cracking

25 hydrogenation of hydrvocarbons rich in
Lydrogen cou by avoided, by using for the
eracking or pressure Ly 1'olgena{'-mn cata-
Iysts kmowm fo be highly active, the
activity of which has been comsiderably

80 waakened by use in the eracking or pres-
gure hydvogenation of earhonaceous sub-
stances poor in hydrogen in the liguid oz,
preferubly, in the guseous phase, in the
latter case by using an oil pressure above

35 the wusual, preferably above 10 atmos-
pheres, the totel pressuve being wbout 200
atmospherss or more, a temperatrwre ahout
50" £ 100" Centigrade above the optimum
eracking or pressure hydrogenation jem-

49 perabure andfor by wee for a very long
time, -

Ag highly aetive catalysts for the said
treatment of carbonacevus substances poor
in. hydrogen there may he mentioned,

45 especially for cracking, in particular sub-
stanves coniaining silivic ucld, preferably
iliosa simultanecusly containing alumina,
as for example natural aluminrum hydre-
silicates, such ey hlewching earlhs or

60 synthetically produced substances of ihe
kind described for example in the specifi-
eations Nos. 23083 and 23340 A.D. 1937
(504,614 aud 50G1,736), or eatalysts of

[Price 1/-]

gimilar kinds. Highly aetive eatalysts
for tha prefreatment pressure Lydrogena- 55
tion are in partieular heavy wmetal snl-
phides, espeeially the sulphides of metals
of the dth and 6th groups of (he peiioedic
systemr or the iron group, or also the
nxides of metals of the Hth to the Tih 60
groups or mixtures of these substances.

The Lighly aclive catalysls are for

. example first used for cracking or for

craciong or Tefining pressure hydrdgena-
tion of initial materials poor in hydrogen, 65
such as tars, tar oils asphalt-hasic or
mixed-basic crude oils ox their high boil.
igg fractiond vr high beiling poind pres-
sure hydrogenation or extrastion products
of coals or peat in the liguid phase, ar 70
least for several hours and preferably for
several days or even for longer periods, A
deerease in the activity.of the catalyst
should thus take place without the deposi-
tion of agphalt on the catalyst. 7H

Before using the catalysts for {he sub-
stanees vich in hydrogen, they may alao be
used in the working up of substances poor
in lydrogen, as Ior example tar wmiddle
oilz, in the gas phase, the oil partial pres- 80
gure being more than is nsnal for eracking
or pressure hydrogenation in ihe gus
phasa, preferably more than 10 almos-
plieves, as for exampls 15 atmospheres ar
wnere, the totol pressure being about 200 85
atmospheres or more. The oil pariial
pressure may be adapted to the hydrogen
content of the initial maferial in sueh a
manner that ibitisl materinls rieker i
hydrogen can be worked up at higher oil 9
partial préssure. When working wup
petrolenm middls oils poor in Mydrogen it
preferably “gmounts fv more than 20
atmospheres. =

The cutalyst'is nsed in the said treat- 95
ment.of inifial maeterinls poor in hydrogen
until its activity has heen redneed o such
an extent that even when the ealalyst is
used again for the cracking or pressure
hydrogenation of other kinds of initial 100
material it does nol again atfain its
original value,

The pil partial pressure and the tem-

-perafure.in the pressure hydrogenation of

initizl meterinls poor in Lydrogen may {05
also be dopl within the usaal limits, but
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then a-long period of use, for example six
months or mora, is necessury hefore the
calalyst cen be used for the working up
of suhstaneces rich in hydregen.

5 The catalysts used in the treatment of
substances poor in hydrogen are used for
the cracking or pressure hydrogenation of

substances rich in bydrogen, as for.

example middle oils or lubricating oils.
10 Suck catalysts are espeeially suitabla for
the cracking or hydrogenation of the
hydrocarhons obtained by the reduction of
earbon monoxide with hyidrogen which are
knowy for example under the name
19 ** Kogasine *'. Thus, with a small forma-
fion of gaseons hydrocarhons, henzines ave
obtaived in a good yield, or when worl-
iug under less sirougly cracking condi-
tiens, in partienlar while simulianeously
20 su._pplf'ing hydrogen upder pressure, good-
Diezel oils zich in hydrogen wre vb-
tained. The catalysts used for the treat~
ment of snbstunres poor in hydrogen are
also suiteble for the refluing pressure
25 hydrogenation of Impure bhydrocarbons
very rich in hydrngen, as for example of
reduction produets of carbon monoxide
which conlaln small amounts of organie

oEygen compounds, .

The following Kxample will further go
fllustrate the nature vf ikis invention but
thé invention is not restrieted fo this
Example.
s ExampLE.

A tur oil hoiling from zbout 207 i 35
400° Centigrade is led at £10° Centigrosie
together with Lydrogen under a pressure
of 200 utmosplieres with a purtlai pressuve
of tar oil of 13 atmospheres over fungsien
dizulphide rigidly arranged iu a reacfion 40
vessel for three days, The aetivity uf the
vatelyst is thus reduced by about 23 pes
cent. A bydrocarbon mixture ohtained by
the reductivn of ecarbon wwnexide and
boiling hefween 2M0° and 325° Centigrude 45
is then led over the same catulyst a1 the
same temperaturs apd at the same pres-
sure,” A produet consisting to the extent
of "Tit per cent. of benzine 1. obtained.
Onlrv 6 per cent, of the inltial material are 50
eonverted into gaseous hydrocarbons,

Duied this dth dav of April, 1355,
1Y & G.W. JOONSOXN,

47; Tineoln's Tan Fields, London, W2,
e Agents.

COMPLETE 'SPECTFICATION
Improvements in the Cracking or Pressure Hydrogenation of
Hydrocarbons

I, Guopes WriLnian Jomssox, a Britlsh
Subjeci, of 47, Lineoln’s Inn Fields, in
the County of Loadop. Gentleman, do

55 herehy declare the nature of this inven-
tion (which has been connnunieated to me
fromn” abread by I.G, FARBENINDUSIRIE
ARSIENeESELLSCEAFT, of Fraukfort-on-
Main, Germany, a Joint Slock Compuny,

B0 vrgarised under the Laws of (fermany)
ond in whet manncr the sume is to be

performed, to be particularly described,

and ascerfained in snd by the following-
stufement; —

65 My foreign correspondents huve found
that in the eracking and/or pressure
hydrogenation of hydrocarbnns rieh in
hydrogen which contain more than E5
grams of hydrogen per 100 grums of car-

%0 hon, as.for example hydrovarhons ob-
tained by the' reduction of . carlem
wonoxide or other correspowding hidro-
carbons vich ig hydrogen. high vields of
benzine, or under less stronply eracking

T8 conditions, of Diesel il riel tn hydrogen
can be obtained and the formation of large
amounts of grsecus lvdroecarbuns - nther-
wise acemrring in the eracking or eracking
bydrogenativn of hxdroearbons riel in

80 hydrogen van be avoided. by using for the
cracking *.or pressure  hydrmgenalion
catalysts known to be highly active, the

activity of whieh ha: besn eonsiderahls
weakened, for example by abont 25 per
cent., by use in the eracking or preswe 85
bydrogenalion of rarbonacecus substanees
poor in hirdrogen. The Initial treatmen
with lydroearbons peor in hydrogen to
reduce {le avlivily of {he catulyst may he
carried out in the liguid or, preferahly, in 90
the gaseous phase. In fhe lotter case the
treatment Is preferably eoarried out with
partial pressures of oil vapour higher 1lian
those narmally used for carvving ant the
hxydrogenation of sueh waterviuls wud pre- 95
{ferably above 10 stmospheres and at a
total pressure of about 200 atmosphares,
or mare, at femperafures ahout A7 in
100*, Centigrade above the lemperatures
normally used for the cracking ar pre<snre 100
hydrogenation of sneh materials andjor
confinning the frentment for a ~ulficient
time wntil {(he activity ol the catalyst i
retdluced to a suifahle degree, for examplic
by about 25 per eent. 15
As highls active eatalvsis whiell Inuy
have their activity reduved by this pre.
trealment there may he mentioned, espesi-
ally for cracking, in parficular substanec.
cnntaining silieiv qeid, preferable (o 110
shippliznenusly  containing alumina, s
fur cxample natural aluminium bLrdro-
slieetes, sueh as bleaching earths ar arti-
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fcially produced substances of a -similar
kind, “Highly active catalysts which mey
have their activity reduced by the pre-
freatment pressure hydregenation ave in
particular heavy metal sulphides, vspeci-
ally {he sulphides of metals of the Hth and
Gth groups of the periodic system or the
iron group, or alse the oxides of metals of
tlie Sth to the Tth groups or mixinres of
these swhstances,

The highly active eatalysts are for
example iﬁ'&t wsed for a cracking process
or for a cracking or refining pressuve
hydrogenation of initial materials poor in
Lydrogen, sueh as tars, tar uils, asphuli-
hasie or mixed basic crude vils or theiv
Ligh boiling fractions or high beiling

- polnt pressure hydrogenation or extrae-

20

2h

a0

35

40

45

60

ton produets of coals or peul in the liguid
iJlmse, the time of use continming for at
east several hours or better for several
days or even for longer periods. The con-
ditions under which the eracking or pres-
sure hydrogenation is carried out shomid
he such that a decrease in the getivity of
the catalyst takes place withoul the de-
pusition of asphalt on the catalyst.

The ratalysts may also be redueed In
activity by employment in the working up
of substuoces poor in hydropen, as for
example tar middle oila, in the gas phase
with a greater oil vapour partial pressure
than is usual for eracking or pressure
bydrogenafion in the gas phase, prafer-
ably of more than 10 atmospheres, a3 for
examrple 15 atmospheres or uore. The oil
vapour partinl pressure varles “directly
with the hydrogen rentent of the initial
material so that the higher the Lydrogen
content of the initial materials, the
greater are the partial pressures of oil
vapours used, Thus when working up
petreleum middle oils {(gus oils) poor in
hydrogen it preferably amountz to more
than 20 atmospheres,

The eatalyst is nsed in the snid ireat-
mentl of initial meterials poor in hydrogen
until its activity liae been reduced to such
an extant that sven when the eatalyst is
used again for the eracking or pressure
hydrogenation of other kinds of initial
waterials it does nat again attain its
original value.

When the oil vapeur partinl pressure
end lhe temperaiure in the pressure
hydrogenation of initial materials poor in
hydrogen is kept within the usunl limits,
8 long pericd of use, for example six
montha or more, is necessary before the
catalyst activity is so much reduced that
the ratalyst becomes suitable for use fur
the working up of substances rich in
hydrogen in accordance with this inven-
tion,

The

catalysts of reduced activity

obtained by the treatment of substanees
poor in hydvogen may be used subse-
quently according to the present invention
for the cracking or pressure hydrogena-
tion of subslunces rich in hydrogen, az for
example middle ails or lubricating oils,
and are espoeially suitable for the crack-
ing or hydrogenation of the hydrocarhons
obtained by the reduction of rarbon
moznoxide with hydrogen, es for example
the so-called ‘" Kogasine ', Thus, with
a small formation of guseous lydrocar-
bons, bengines are obieined in a good
yield, vr when working under less slrungly
eracking cunditions, in peviiculwy while
simultuneovsly supplying bhydrogen under
pressure, good Diesel eils rich in hydrogen
are obtnined. The eatalysts ave also suit-
able for use in the refining pressure
hydrogenation of impure hydrecarbons
very rich in hsdrogen, as for example re-
duection products of carben 1nvnoxide
whielt contain small amounts of organie
oxygen compounds.

The following Xxample will further
Ulustrate how the said invention may be
carried out in praactice, but the Invention
ir not restricted to thiy Examyple.

ExaMPeLE.

A tar ail heiling from about 200° fo
400" Centigrade i§ led at 410° Centigrade
fogether with hydrogen under a pressire
of 200 atmospherés with a partial pressure
of tar oil of 18 atmosphares over tungslen
disulphide rigidly arranged in @ reaction
vesse] for [hree days. The activity of the
catalyst is thus redunced hy about 25 per
eent., which means that in vrder {0 oblain
the original result the speed of the vapours
and gases led through the vessel musi be
reduced by about 25 per cenl. A fraction
of g hydrocarbun mixture boiling between
200° apd 38%5° Centigrads of an il
obtained by the reduction of carbon
monoxide iz then led over the same
catalyst ab the same temperature and af
the sume pressure. A produet ennsisting
to the extent of 70 per eent. of benzine s
obtained. Only 6 per vent. of the initial
material are converted into gaseons liydro-
carbonas. o

Tt las already -been known in the
arematising hydrogenation of middle oils
for the production of high grade gnfi-
knock benzines, tosubmit the malerial
first to o nov-arcimstising hydrogenation
freglipent and to use as eatalyst for the
second stage of: sromatising destructive
hydrogenation, catalysts which have heen
used for the previous non-aromatising
hydrogenulion stage for sueh g time thal
their activity has been reduced by a con-
siderahls amount. '

Having now particularly descriled and
ascertaived ihe nature of my said inven-
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tion snd in what manner the same is fo
he performed, I declars thet what £ claim
isr—

1. A process for the catalytic conver-

§ sion of bydrocarbons conteining more than

15 grams of hydrogen per 100 grams of
.carbon, vomprising subjecting them to a
eracking treatwent or to u hydrogeuution
{rentment under pressure in the presence

I0 of an initially highly active eatalyst the

activity of which has been redueed lor
example by about 23 per cent. by its em-
ployment in & vracking or pressure hydvo-
genation treatment of carbenaceous sub-

15 stences poor in hydrogen.

2. A process as claimed in elaim 1, in
which the hydvocnrbon contaiming mote

than 15 grams of hydrogen per 100 gram:,
of eorbon is 3 product of u cutalytic redues’

20 tion of earbon menoxide with hydrogen.

3. A process as claimed in elaim 1, in.

which the activity of the initially Lighly
active catalyst has been reduced hy erack-

ing or pressure hydrogenation of a hydro-

carbon il poor in hydrogen under a tolul
pressure of at least about 200 atmospheres
and an oil-vepour partial pressure of moie
than 10 aimospheres at a temperature of
50° to 100° Centigrade above the normal
temperature for cracking such mulerials
and/or for & considerable time.

1. The process for eonverting hydrorur-
hons substantially as deseribed in the
foregoing Fxample. .

5. Hxdrocarbons when oltained by the
process particutarly deseribed aml aseer-
tained.

Daied this &h day of April, 1139
T, Y. & GOW, JONSOXN,
47, Linveln's Lun Fields, Tondon, W.002,
Agentas.

Leamingten Spa: Printed for His Majesty's Stationery Office, by the Courler Press.—1040.
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