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PROVISIONAL SPECIFICATION
Improvements in Non~knocking Motor Fuels

_ L, Grongr Winsray Jomsson, o British
Subject, of 47, Lincoln's Inn Fields, in
the County of Tondon, Gentleman, do
hershy declare the nature of this invention
{which hag becn cammunicated to me from
abroad by I, G. Farberindusivic Aklien-
geselischaft, of Fraokfort-on-Muin, Ger-
muny, a Joint Stock (Jompany, organised
under the Laws of Germany), to be as
foilows:—

In the coaversion of low mslecular
welsht paraffin  hydrocarbons, such as
ethane, propane, butane or low-boiling
Lnuid parefin hydrocarbons, into non-
knocking motor fuels, thers 1s the diffi-
rulty that considerable amounis of law
malecudar weight hydracarbons, in parti-
eular the lowest memher of the series,
nethane, are formerd and that whon using
methane itzelf very high temperafures are
nrcessary.  In every case thers alsa takes
nlace vansiderable depogition of carbon.

My foreign correspondenis lLave now
found that parafin hydrocarbons can be
vinploved in & very advaniageons manner
for the preparation of valuable non-knoek-
ing fuels by subjecting them together with
light boiling aromatie or hydroaromatic
hrdrocarbons or botk in the vapouar phase
30 0 a thermal trestment ol feraperabures
ahave 800" Cenligrade, preferably in the
presence of rigidly arranged calulysis.

As paraffin hydrovarbons there mav be
menfioned for example benzines or middie
nils from parafin-basic petroleums or from.
destructive hydrogenatlon products of
roals, sueh as brown coals, or of tars, in
particular brown coal lers, or of mineral
oils, or fractions of the preducts obtained
40 by the reduction of carbon moenoxide, and

ulso corresponding fractions of hydro-

earhons rick in hydrogen which have heen
nblained by the treaiment of oils with
selective solvents. Of the gaseoms para-
45 finiec hydrocarbons, pentanc. butane and
propanc are especially suitable for the
trestment. As light boiling aromatic

Lydracarbons there may bhe employed pre-

feruble henzena or its homelogues; hydro-
50 genation products of these substances or
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naphthalene or its hydrogenation products
are also suitable, ¥n the mixtures to he
freated, the proportion of the aromatie
andfor  hydrvaromatic  hydrecarbons
advantugevusly amounts to bebween abuut 53
10 and 28 per cent; in many cases it may
be even greater. The aromatie andjor
hydroaromatic bydrocarhens shounld hoil
substantially in the boiling range of the
benzines, '

The paraffinic hydrocarbons may he
mixed with {he aromatic andfor hydro-
aromatic hydrocarbonz in the ligumid or
vapour phase. The mixturs is then sub-
jected in the vapour phase to the thermal
treatment at temperatures of belween
800° and 700", advantageously bebween
450° gad G50° Centigra-dne and preferably
in the presence of catalysts,

The Hyguid mixture or the single com- 7
ponents may also be heated befure the
catalytic treatinent to temperatures which
sre higher than nacessary for their
evaporation. . Thus-for axample the initial
materia)s may be heated to gbout 500°
Centigrade and then led et the said tem-
perature over the catalysts.

Of the light hoiling paraffinie hydro-
carbons, lignid and gaseous hydrocarbons
myy be present at the same time, In {his
casa it is advantageots to heaf the mizture
of the liguid paraffins with the aromuiices
for example fo about 480° Centigrade
and fo heat the guseous hydroearhons
geparately therefrom, for oxampls to
from A0)° to 700° Centigrade, {he hot
vapours then being united 'with the heated
gases and the whole freated al from 450°
to 700° Centigrade, preferably in the
presenee of catalysts.

The nuture of the catalysts to he used
depends on  the conditions weed, in
partienlar on the temperature, and also on
the nuture of the paraffinie hydrocarbons.
The parafinic hydrocarhons are advan- 85
tageously trealed -in the presence of
ealnlysts haviag a splitling or dehydro-
genafing action. . Catalysts may also be
used, however, which have, in addition to
a splitting action, also a polymerising 104
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action, or there may he added to splitting
satalysts Jarger or smaller proportions of
catalysts having a polymerising action.
The latier may also be brought into
5 resction separately from the catalysts
- bhaving & splitting or dehydrogenating
arfion in a second, elésed reaction vesscl,
At least one of the said actions is
excrted by most metals of the 2nd to the
8th groups of the periodin aystem or their
cul}ldpounds. For example the sulphides,
oxides. phosphates, halides or sulphatcs of
iron, cobalt, nickel, chromium, vetmditum,
alumininm, #ine, tim,
15 titanium, magnesiuvm, fungsten and
molybdenum ere suitable as eatalysts for
the snid treatment.
The said metals or metal compounds
are advantageously applied to corriers, as

10

20 for exampls 1o hodies ha,viuﬁr large
surfaces, such as Fuller’s earth, bleaching

earths, silicates and silica gel, or active
carbons, lignite small coke which may if
desired be pretreated with acid substances

85 in particular hydrogen fuoride, o

In many cases it is preferalle io oarry
ot the reaction in the presenve ol
halogens or volatila eompoundzs of
balogeas or other non-metals, as for
80 example volatile sulphur or phozpharus
compounds, or of hydrogen, preferably
with a2 JIow pariial pressure of the
Jydrogen (up to 2bout 80 per cont. of the
total pressure),
The reacHon may he carried out ab
etmospherie or inereased pressure, as for

ab

mAngANese,

example at from 20 to 200 atmospheres or
mgore,

The gases formed may be led back
agaix to the reaction. The liquid preducts
utta,ined may be subjected to a refining,
as for example o refining destruetive
hydrogenation.

The following Pxumple will further
illustrate the nature of tﬁjs invention but
the invention is not restricied (o ihis
Exaople. The parts are by weight.

Exswere.

Butune is heated to 530" Centigrade

under a pressure of 250 afwospheres and

40

&5 -

500

~ate speed of throughput of 2 kilograms per

Hire of heated splral volome in an
cxternally hested tubular spiral. With
cach kilogram of the butane thus heaied
there ars mixed 0,25 kilogram of henzene
and 40 litres of hydrogen. The mixinre is
then led =zt 880° OCenfigrade over a
sulphurised micture of melybdic aeid,
gine oxide and magnesia as a catalysh,
There is thus fimed o product the fraction 80
of which boiling up te 180° Centigrade 7~
may he used very adventageously as an
addition for improving the non-knecking
roperties of mafar fusls. By subjecting
Ehe produst to hydrogenating refining. o
valuable motvr fuel having very gand non-
knocldng properties is obtained.

55

Tated thiz 23rd day of September, 1837.
I Y. &G. W, JOENSON, )

47, Tineoln’s Inn JMelds, London, W.C.2. ¢
) Agants,

COMPLETE SPECIFICATION
Improvements in Non-knocking Motor Fuels

¥, Guorae Wiz JoEwson, a British
Subject, of 47, Lincoln’s Ton Fields, in
70 the Cownty of Tondon, Grentlemen, do
kerehy declare the nature of this invention
{whick has been communicated te me from
ebrogd by I. G, Farhenindustrie Aktien-
gusellschaff, of Fronkfort-on-Main, Ger-

75 many, a Joint Stoek Company, crganised

under tha Taws of Germany) and in what
manner the aams is to be performed to be
patticularly <described and ascertained in
“and by the following statement:—

80 Tn the conversion of low malsenlar
weight paraffin hydrocarbons, such as
ethane, propane, butane or low-boiling
liquid parafin bhydrocarbons, infy non-
knocking maotor fuels, there s the

85 diffieulty that considerable amounfs of
Jow " moleenlar” weight hydrocarbons, in
parficular the lowest snember of the series,
methane, are lormed and thal when uwsing
.ntethare itself very high temperatures are

M riseessary. In every case thers also takes
-nlacé considerable deposition of parbon.
My forefcr correspondents have now

Inocking fusls

. Tt e b o L i mme

{ound thai paraffin hydrocarbons can be
emploved in a very advadntageous eanner
for the preparation of valuable npow-
by subjecting them
together with benzens andfnr itz light
hoiling homologues andfor with Lght
boiling ' hydroavomaiic hydroearbons in
the vapour phase to a fthermal treatment 100
at teraperatures shove 300° Centigrade,
preferably in the presence of mgidly
arranged eqtalysts, By light heiling
homglogues of benzene and light heiling
Lydroaromalic hydrocarbons is meant 106
thoss beiling in the boiling range of .
henzines, i’e. up to 226° Centigrade.
As paraffin hydracarbens, there may be
wmentioned for example henrzines or middle
oils from paraffin-hasic petrolewms or from 110
desfructive Lydrogenation preducts of
,coals, sich, as brown coads, ur uf fars, In
particular brown coal tars. or of mineral
oils, or fractions of the gaseous, liguid or
-golid products obtained hy the reduction 115
-of earbon monexide, and also . Hguid
“fractions of hydrocarhong rich in hydrogen

]



which hate been obtained by the treai-
ment of vils with seleetive solvents, Of the
raseous parafinic hydrocarbons, peniana,
Hutane and propane are espeeiaily suitable
5 for the treatment. They may be taken
from amy sowree, as for cxample from
vracking gases or from the gaseous
sortions of the producis obtained by the
reduction of carbon  mopoxide with

10 hydrogen and the like. As light beiling
hidroatomatic hydrocarbons there may be
employed preferably hydrogenation pro-
duects of bensene of its homelognes or ol
naphthalene. In the mixtures to be treafed

15 the proportion vl the benzene and[or its
homologues andfor the hydroaromatie
hydroearbons edvantageously amouuts to
hetween about 10 and 50 per cent; in
many cases it may be even greater.

20 The parafinic hydreoearbons muy be
smived with the aromatic aundfor hydro-
aromatic hydrocarbons in the liqmd or
vepnur phase. Fhe mixture is then
subjecrted in the wapour phase fo the

gp thermal treatment at temperatures ol
Between 300° and T00°, advantageously
hetween 450° and 650° Cen’rigraufe and
preferably in €he presence of catalysts.

The liguwid misture or_the two

a0 components may also he heated before the
catalytia treatment to temperatures which
are higher than neeessary Zfor their
evaporation. Thus for exampie the initial
materinls may be heuted to abont 5007

84 Centigrade and then Tled ot the said
temperaiure in the vapour phese aver the
catalysts,

(f the parafinic hydrocarbons, liquid
and paseons hydroearbens may he present

40 at the samc time. TIn $his case it Is
advaniageous to heaf the mixture of the
liquid parafins with the aromaties for
esample to about 480° Cenfigrads and fo
lieat the gaseous hydroearbons separately

45 therefrom. for example to from 00" to
700° Centigrade, the hot waponrs then
heing united with {he Lieated gases and
the whole treated af {rom 450° te YHO°
(entigrade, preferably in the prescnee of

50 catalysts,

The nature of the catalysts to be used
depends on  the conditions wused, in
particular on {lic temperature, znd also on
the nature of the paraffinic hydrocarbons,

55 tuf in any case the catalysts should have =
splitting action. In somc eases it is of
advantage o use eatalysls which have, in
addition to a splitting action, alsn 2
pronounccd polymerising action, or there

80 may be wdded to splitting catalysts larger
or small proportions of catalysts having 2
polymerising action. The latler may be
hrought inte reaciion separately from the
entalysts having a splithng action in 2

85 secomd. elosed reaction wessel.

Hiy, 88 3

The said splitting activn is exerted by
most metals of the 2nd Lo the 8tk groups
of the periodic system or fleir eumpﬂumﬂ.
For csample the sulphides, oxides,
phosphates, halides or sulphates of iron, 70
cobalt, nickel, chromium, -yanadinm,
aluminiym, zine, tin,  Manganes,
ttanium, magnesium, tungsten ond

_.Iybdenum are suitable as catalysts for
the  said treatment, insofar a3 they 78
remain suhstantially solid under the coa-
ditions of the operatiom,

The seid metals or matal compounds
are advantageously applied to carmers, as
for example to bodies having lazge 80
surfaces, such as Fuller's corth, ‘bleaching
carths, silicates and silica gel, or active
carboxws, or lignite small coke which meay
it desired be pretrested with acid sub-
stances in particular hydrogen duoride. Bb

In wany cases it is preferable to ecarry
ont the reaction in the presence nf
hydrogen, preferably with a low partial
pressure of the hydrogen {up to about 30
per cent. of the total pressure). 90

The reaction may be carried oul at
atmospherie or increased pressure, as for
exampls at from 20 fo 200 atmospheges ot
MOTE. :

The gases formed may be led hack aguin 85
to the resction. The liguid products
obtained may be subjected o u refining, us
for. esample u vefining destruetive
hydrogenation.

The following Example will further 100
illustrate how the said invention may be
carried out in practice but the invenfion
is not restricted to this Example. The
parts are by weight.

: ExavPLA. 105

Butane -is heated to 530° Centigrade
under a pressure of 250 atmospheres an
at a speed of thronghput of 2 Tilogrums

e litre of heated spiral volume and per

our in an externslly heated tubmlar 110
spiral, With each kilogram of the butane

s keated there are mixed 0,23 kiloeram
of preheated henwene and 40 litres
(measured -ander normal conditions of
femperature and pressure) of preheated 115
hydrogen. The misture is then led at 330°
Centigrade and under a Dressure of 250
atmoapheres over a sulphurized mixture
of molybdic seid, zine oxide and magnesia,
as a natalyst having & splitting and & 1320
polymerising action, with a velority of
flow of 1.3 Lilograms of the mixture of
Tutane and henzene per hour and per litre
of eatalyst, There is thus formed per earh
kilogram of Denzene 1.6 kilograms of & 195
Hquid product the fraction of whieh beil-
ing up to 180° Centigrade may be used
verv adventagenusly as sn addition for
improving the non-knocking properties of
mntor fuels, By snhjecting the product to 130
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hydrogensting refining at 210° Centigrade

under a hydrogen pressure of 50 atmo-

spheres in the presence of a catalyst con~

sisting of & migbure of two molecular
proportions of nickel suiphide with one

molecular projgurtiun of tungsten suiphide .

and wilk a veloeity of flow of 1 kilogram
of the product per litre of catalyst and per
hour, the amount of hydrogen “employed
being 1.5 oubic meires per each kilogram
of the product, a valuable motor fusl
having vezry goud non-knecking properties
ig obtained: ..

Samples haye been furnished wunder
Section 2(5) of the Acts, which samples
have heen’ prepared in the following
manner;— )

Samere A,

_Bensine boiling up to 1807 Centigrade, .

obiained by mixing 2 parts of a fraction
hoiling between 160 and 220° (entigrade
of the liguid hydrocarbons, obtained by
the conversicn of carbon monoxide with
hydrogen, -with 1 part of tetrahydroe-

naphthalene and passing the mixfure at

430" Centigrade and wnder 20 stmospheres
over o catalyst congisting of molybdenum
oxide and zine oxide with a wveloeity of
fow of 0.5 Ittre of the safd miziure
{measured as a liquid) per Hire of catalyst
and per honr. (The F‘;D _ :

in a yield of 46 per cent. The catalyst
has a splitting and pelymerizing action),

' AMPLE B,

=85 _Benzine boiling np to 180" Centigrade,

<

40

45

§0

vhtained by mixing 4 parts of petrolatum
with 1 part of erade benzol and paszing
the mixture at 430°. Centigrade under
atmospherie pressure over a catalyst con-
tisting of artificially prepared sluminium
‘silicate with a velocity of flow of I litre
of the said mixture (measured ns g ligaid)
per litra of catalyst and per hour. he
benzine iz obtained in & yield of 40 per
cent. The eatalé(st has a splithing aption).

amerr (.

Beuaine hoiling up to 180° Centigrade, -

a heavy henzine Irac-
tion of a parafiin besiec miveral oil with
15 per cent by volume of cruds banzol
and passing the mixture at 500° Centi-
grade and under 70 abmospheres through
s heated tuhular coil with o velocity of
fdow of 0.3 litre of the said mizture

obteined by mixin

55 (measured as & liguid) per Iitre of the

60

heated tubmlar coil space and per hour,
(The benzine iz obleined in a yield of 90
per oent). - .

T em awore that it has already heen
_proposed te subject mixtures of tar acids
-or coal distillation: products econtainin:
tar acids with a mineral oil to a therm

enzing is obdaimed-

treatment ol abouf 850—650° Centigrads
in finely divided or wapour eondition
whereby the far asids become converted
infe benzol and its homolo
suid process, however, o distiliates
having ‘& higher hLoiling range than
benzines, for example those boiling
hetween 250 and 2?;]0" Centigrade or
between 200 and 4%5° Centigrade,
employed,

1t has also been proposed to carry ont
the desiructive hyﬁrogenaﬁnn of high
boiling hydrocarbons rich in open-chaiu
compounds with the foermation therefrom
of hydrocarbons having a lower boiling
poiut while stabilising the reaction tem.
]ﬂeratm’a b{ destroctively hydrogenating

lend of the hydrocarbon rich in Upen-
chaiin cnmpounﬁ

ure

es. In the -

Gl
70
7

a0

8 with high boiling hydro- --

carbon material rich in elosed-chain oom-

pounds. As set forth above, the present
mvention 1s only coneerned with benzene
andfor its light boiling homeiogues

‘andor with light boiling hydroaroiautic -

hydrocarbona,
- Having now purticularly described and
ascertained the nature of my said inven-
“ton and in what manner 't'gl,e ‘same is fo
be performed, 1 deelare that what I claim
is:— )
.. A process for the production of valu-
able pon-knacking motor fuels which com.-
prises subjecting paraffic “hydrocarbons

85
90

92

together with benzene andjor its light- .

boiling homologues and/or Hght boiliny

ydroaromatie “hydrocarhons as Lerein
defined in the vapour phasa to & thermal
treatment at a temperature hetween 200°
and 700° Centigrade, preferably in - the
presence of -3 rigidly arranged catalyst
huving a splitting action anﬁ, if desired,
in the presence of hydrogen. -

2. In the process us claimed in cloim 1,

operating at temperatures betivecn 450°
aud 6607 Centigrade.
- 3. A process as elaimed in ¢Jatm 1 or 2.
whieh comprizes carrying out the thermal
treatment in- the presence of a eatalyst
having besides the splitting action also s
polymerising action.

4.-The process for the production of
non-fuocking motor fuels substantially as
deseribed in the foroguing Fxample.

. -9. Non-knocking motor fuels when
obtaiped hy the process particalarly
descrihed and ascertained,

Dated this 28th day of February, 1939,

- LY. & GW. JOENSON,
- 47, Lineoln’s Ton Fields;
. London, W.CL2. - -
Agents.,

I;aanﬁnét-on Spa: ‘Printed for Hiz Majesty’s Stationexy Office, by the Clouricr Press —1939,
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