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PROVISIONATL SPECIFICATION.

Improvements in the Manufaciure and Production of Carbon
Comapounds poor in Hydrogen.

I, (igorer WiLniax Jomxsor, a Dritish
Subjeot, of 47, Lincoln’s Inn Fields, 1n
the  County of London, Centleman, do
herehy declare the nature of this inven-
tion (whioch has been commurnisated to me
from  sbroad by [ G. Fubenindustrie
Altiengesellschalt, of Fronkfart-on-
Main, Germany. o Joint Stogk Company
organised under the Taws of Germeny)
to be as follows :(—-

My foreign correspondents have found
t$het warbon eompounds poor in hydrogen
can be obtained from those richer in
hydrogen by heating fo sufficiently high
temperatures In an advantageous manner
by using cuialysts which eontain rmixtures
of alumina wilk a smaller amount of e
metal of the Bth group or one of its com-
pounds. .

The metal of the éth group or its com-
pounds are preferubly used in an amount
of from 0.5 to 40 per cent, in particular
from & to 80 per cent. culeulated with
reference to the mixtare with alumina.

Tf the amount of the same is more than
40 per sent. in the fotal catalyst, there is
4 diminmtion in yield whish becomes
grenfer as the almmina content diminishes.

Metals of the 6th group inelude znolyb-
denum and chromium snd their oxides in
partioular. There muy also be mentioned
tungsien and wranium and thoir eom-

pomnds, smong the latter of which the”

oxides should be mentioned in partienlar.
These may ha repenerated in a vory simple
manner after use,

The aluming serving as the preponderat-
ing compenent of the eatalyst is advan-
tageously used in admixfure with achi-
vated. weter-solnhle alumina obfained,
for exsmple. oesording fo the Brilish
specifieation Nu. 441,384,

The catalyst may be appliod to carriers,
uz for example active earbon, lignite small
enke. bleaching earths, as for example
TFlovida earth or [uller's earth, which if
desived may have been pretreated with
agida. such as halogen hydrucids, es for
sxample hydrofluorie acid, or also sul-
phurie zeid or nitric acid.

Ay initinl materials there may be men-
tioned in partieular aliphetic hydro-

[Price 1/-]

carbons, such ag pentunc, hexane, heptane,
ootang and the like or miatures of the
smne, and alen banzines which have been
obiained by redustion of earhon monoxide
ar from petroleurns or by destrustive
bydrogenation of carbonaceous substunves,
ot benzines whieh have beery prepared from
benzines poor in hydrogen by {reabmnent
with seleetive solvents for eyelic com-
pounds.  Aliphatic . middle oils are also
suifable. 0

The reaction is earried oub ab tempera-
tures above uboul 250° Centigrade, pre-
[erably between 350° and 500° Centigrade.
It may be carried aub even ab atmoypherie
pressure, but also at inereased pressures,
as for example from 8 ta 50 atmospheres
or more; the presence of hydrogen is not
essential.

The reacltion produets cbiained may be
treated with seleclive solvembs and the
fractions »ich in hxdrogen agein subjecterd
to the present process. _

Py the suid method of working it is
possihle to obtain benwzene and itz homo-
logues, ar for example toluene from
heptsme, hy arvomatisation from low-
hoiling aliphatie hydvoearbons.

The following Examples will farther
Nustrate the nature of this invention but

the invention'is not restricted to these
Examples. The partr are by weight.
ExawrLr 1.
Granvlar - active alumina, whieh bas

Dbeen obtaincd by mixing commercial
alumina  hydrate  with  watersoluble
alumina and subsequent heating, iz im-
pregnated with an agueous solufion of
ehromie aeid, dried and heated to 150°
Centigrade {or the pnrpose of decomposi-
#ion, The fmished eatalyst confaing T
parts of ALQ, and 80 parts of Cr,0,.
Over the said eatalyst there are led at
460° Centigrade the vapours of nurmal
heptane {density ~0.086), The product
obigined has a specific gravity of d=
(1.785 and.an cetane value of 36.  Tts gem-
tent of arcmatic hydreoarbens amounts Lo
about 80 per cent. The content of un-
snturated hydrocarbons formed by side
yeactions in the prodnet iz very smsll.
The gas obtained consists fo the extent of
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from 85 fo 90 per cent. of hydrogen.

By removing the highly ocondensed,
coke-like substances - deposiled on  the
catalyst during the operation, by heafing
to temperatures of from about 500" to
800° Centipradas, the cafelyst ragaine iis
original aetivity.

Exsmere 2.

Over a catalyst prepared, in a manner
similar to that described in Exsmple I,
by impregnating alumina with a solution
of ammoninm molgbdafe, drying and hent.
ing, which cutalysl vousists of 70 paris -of

AlQ, and 25 parts of Mo(Q,, the vapours,

of normal heptane are led at a temperature
of 460° Centigrade. A product heving a
specific gravity of 0.750 is cbtained having
o confent of aromatic hydrocarbons of
ghoub 45 per eent. and an ostene value of
52, The gus formed consists to the cxtent
of 90 per eent. of hydrogen.
The original activity of the catalyst may
be restored by heating it
_ ExaneLz 8.
The vapours of a benzine froction (80°
ta 150° Cenfigrada, d=0.780) freed from

aromatic hydrosarbons by a solvent are
led at o temperature of 460° Centigrade
over the eatalyst described in Ezample 2,
A produet having o specific gravity of
0.780 is obtained containing 51 per gent.
of aromatic hydrocarbong which confain
about 35 per sent. of hengene and 48 per
cent. of tolucws.  The kmeoking valus of
the fragtion increases from an oghene
value of 70 ta one of 81.
. Examprr 4.

The fracHon beiling hefween 80° and
160° Centigrade of » benuine, oblained in
the benzine synthesis frdm sarbom mon-
oxide and hydrogen, having ils specific
gravity of 0.700 and an octane value of 84
Is led ab 400° Centigrade over the catalyst
of Example 2. A product is obtained
having s specific gravity of from 0.750 to
0.735, an octane valus of 80 and a con-
tent of aromatic hydrocarhons of about
08 per cent.

Dated this 27th day of July, 1937

7. Y. & G. W, JOHNSOXN,
47, Lineoln’s Inn Fields, London,.W.C.2,
Agents,
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COMPLETE SPRCEFTCATION

Improvements in the Mannfacture and Production of Carhon
Compounds poor in Hydrogen.

I, Gpores WiLLiax JoExsoN,  British
Subject, 'of 47, Lincoln's Inn Fields, in
the County of T.ondon, Gentleman, do

. hereby declare the nuiwre of this inven-
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tion (which has been communieated to me
frdm abroad by I. G. Farbenindustrie
Alctiengerellschaft, of Frankfort-on-
Aain, Germany, a Joint 3tock Company
organised under the Laws of Germany)
and in whabt manner the same s to ba
performed, to be partiewlarly desoribed
and aseertained in and by the [following
staterment 1 —

My foreigh emrespondents have found
that hydrocarbons poor in hydrogen ean
be obtained in an adventugoous msnner

from benzines cobtained by zeduction of”

carbon monoxide, by heating them to
temperatures of hetween 350° and 500°
Configinds n the presence of uutalysls
containing woixtures of alumina with a
smaller amoymit of a metal of the 6th
group of the periodie system or a gom-

.. pound thereof. :

The metal of the 8th group or its com-
paunds are preferably used in an amoumt
of frop 0.4 10 about 40 per cent. in par-
fieular dfrom 2 to 80 per cenb. caleuluted
with reference to the mixtore with
alumina. - _

If the amount of the mebal or metal

o

compound is more than about 40 per cent.
in the calalyst, there jz a diminufion In
yiald which becomes grester os the
aluming contest diminishes.

Metals of the 6th group include rmolyh-
denum and chromium and their oxidey in
partieular.  There may also be mentioned
{ungsten and  uvepoiwn and  thelr com-
pounds, among the latber of which the
okides  should he mentioned in partioutar.
These may be regenerated in-a very shnple
manner atber use.

The . glumina

serving as the pre-

-ponderating eomponant of she catalyst in

otmaspheves or more; the

advantsgeously wsed in admixfure wilh
aclivated, walcrsoluble aluming obtsined
for example according to the British
Bpecification No. 441,384, .

The catalyat may be applied to camriers,
as for exnmple wctive carbon, lignite small
coke, bleaching earths, as for example
Florida earth or Fuller's earth, which if
desgired may have heen prelrcated with
acids, such as halogen hydraecids, as for
example hydroflporie agid, or sulphurie
agid or nitrig acid.

The resetion may be earried oul even ab
atinospheric pressure, but also at Inereased
prassyres, sy for example from 3 tq 50
rresencs of
bhydrogen is nob cssential. .
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The roection produets obtained may be
treated with selcetivo solvents and the
fractions rich in hydrogen aguin subjeeted
to the present process.

The following Example will {further
illustrate haw the said imvention may be
garried out in pracfice but the invention
is not restricted to this Txample. The
parts ave by weight.

ExamrLE.

The fraction boiling bhetween 80° and
160" Centigrade of a benzine, obtained hy
the ecatalyiic conversipn of earbon mon-
oxide with hydrogen, having o speeifie
gravity of 0.700 and an octane number of
84 = led at 480° Centigrado over a catalysb
which has heen prepared by impregnating
alwnina with & selntion of ammonium
molybdate, drying and heating, and which
eonsists of 73 parts of ALO, and 23 parts
of Ma(),. A produet ig obtained having a
specific gravify of from 0.750 to 0.755, an
octane number of 80 and a content of
aromatic hydivesrbons of about 55 per
cent,

T am aware that the use of catalysts of
the nature deseribed for the dehydrogena-
tion of hydrocarbons is described in  the
specitication No, 483,178 as open to public
ingpeetion and the use of the said satalysts
for the econversion of aliphatic hydro-
sovhons  info  cvelia  hydroearbons is
elaimed in specifieation No. 488,188, The
use of bengzines obtained by a reduction of
garbon monoside is not mentioned in the
sajd specifications; by their use the cctane

-

numhber s improved to a2 much greater
extent than by using as Initia]l materials,
henzines of other origin.

Having now particularly deseribed uud
sscertuined the nature of my said inven-
tion and in what 1ounner the same is fo
be performed. | declare that whas T claim
is 1—

1. A provess for the manufacture and
production of hydrocarbons poor in hydro-
gen which consists In heating benuzines
richer in hydrogen obtained hy a redue-
tion of carbon monoxide to temperatures
batwaeen 350° and 500° Centigrade n the
presence of catalysts which contain mix-
tures of wluminn with a emaller amount
of a metal of the Oth group of the periedic
system or 2 eompound thereol. .

2, In the proesss as claimed in claim [
using @y o catalyst o mixture of alumina
with from 2 to 30 per cent. of a matal of
the 6th group of the periodic system or a
compound thereof.

8. The process for the manufscture und
production of hydrocarbons poar in hydro-
gen from benzines obtained by reduetion
of carbon monoxide. substanfislly es
deseribed in the foregoing Example.

4, Hydroearbons poor in hydrogen when
prepared: by the process partienlarly de-
soribed’ avid dscertained.

TDated this 37ih c'la{ of June, 1938,
J. Y .

& G W, JOHNSON,
47, Taneoln’s Inn Fields, London, W.C.2,

Agents,

. Abingdon : Printed for Hiy Majesiy's Stationery Office, by Hurgess & Son
-

[Wt. 522959 [1946.]

40

45

6

Go



