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PROVISIONAL SPECIFICATION

Improvements in the Cracking of Hydrocarhon Mixtuyes - . .. ..

1, GroreE Wirsram Joassow, a British
Subject, of 47, Lincoln’s Inz Fields, in
the Ovunty of London, Gentleman, do
hereby deslare the natute of this inven-

b tion (which hae been communicuted to me
from abroad by I. G. Farbenindustrie
Aktiengesellschaft, of Irankfort-on.
Main, Germany, o Joint Stock Company
organised wnder the Laws of Germany),

10 to he as follows:— :

Tt is already known that in the crackiag
of oilg waste Dy the formation of coke fre-
guently takes place, which iz partly
attribntable to the impurities contained in

15 the oils and parily to the smail hydrogen
ronteng of the initial meterials, In order
to avoid this drawback it has already heen

pmﬁosed to fres the initial taaterials from

asphalt and impurities eontaining sulphar

20 or nitrogen and the like and {o take cave
thet they confain sufficient hydrogen.

My foreign ecorrespnndents have now
found that in crecking the fractions boil
ing above 2560° Centigrade of the mixiure

b of hydzocarbons prepared synthetically
7 from carbon monoxide and hydrogen
mnder well Imown conditions i.e, in the
presence of cafalysts at atmospheric or
glightly elevated pressures and st tem-

80 peratures helow 250° (entigrade, large
amounis of coke are formed althongh the
fraction referred 1o 1z prepared from
carefully purified gases free from sub-
stances known to lead o the formation

30 of cuke, and is very rich in Lydrogen,
containing shout 18 parts of hydrogen
for euch 100 parts of carbom. Thus
for example az oil bolling azbove 8230°
Centigrade which haz hean prepared

40 by reduetion of earbon monexide and
which hag been freed from puraffin wax
wives a coke Tesidue of shout 14 per cent.
when eracked at from 550° to 600° Clenti-
grade. This- iy the xore:‘surprising

45 Dbecausa other substances of guite similar
compnsition, even when they are not so
pure and are noorar in hvdrogen. as for
example petrolatem-which contoing enly

15 parts of hydrogen for each 100} paris

50 of carbon give only guite a small forma-

tion of coke whea cracked: -

My forelgn-eorrespondents have mnow
fonnd that eneh deleterionq formation of
' [Prica 1{-]

cole is avoided by subjecting the said
Lydrocaibon frastion, prior to the crack- 55
Ing treatment, fo refining by means of »
chemical refining agent, or by means of -
selective solvents, or by a refining hydro-
genation,

As chemicyl refining agents there may
be mentioned in partienlar concentrated
sulphurie acid, melal halides, as for
sxample aluminium  ehloride, jiron
chloride, boron flunride, zine chloride and
titanium chloride, 'When using the said
substances it is preferable snbsagnently to
carry ot an aftertreatment with Lleach-
ing ‘earths or alkali; - '

Substances having a physieal action
wmay alsn he used for the pretreatment of 70
the nils, ag for example selective solvents,
sueh as phenols, keto acids, glyedl acctate,
liquid sulphur diexide and - liquid
ammenia,

Oontravy to expeclation, the initial 75
cile, In spite of their very high hydrogen
content, are changed by a pretreatment
with hydrogen in gnch manner that a con-
siderably smaller formation of coke fakes
place in-the subsequent eracking, 'This
treabment with hydrogen mav be carried
out by leading the oils of high boiling
point nrepared from earbon monoxide
and hydrogen, preferably directly after
the separation of the eomstituents of lower 85
boiling point, together with the residual
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gas formed In the reduction of the sarbon

monoxide or with fresh hydrogen, over
Tmown hydrogenation catalvsts, such as
metal cowpounds. of the 5th fg the 2L 90
groups of_the periadic system, in ‘parteu.
lay the sulphides or oxides, and espeeially
those of the 6th group, ai atmospherie or,
‘preferably, ot inercased pressure, ag for
example from 20 fo 200 atmospheres or
mure, and af temperatures of from 260° o
475° Uentiprade.

As initial materials there may e
menficned the higher fractions, in
particular those boiling ebove 258°, and 100
prefarably above 325° Centigrade, of pro-
ducts whick have heen prepared from
carbon monoxide and hydroger at tem-
peratures of from 150° to 250" Centigrade
at atmospherie or inerensed pressurs, as 105
for exampls 1 %y 20 aimospheres, in
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the presence of ecatalysts, as dfor
" example a snbstance econtaining cobalt.
Ii is preferable to free the said oils from
golid parafin wax befure the treatment
& with tE.a said substances. The cracking of
the pretrezted oils is pcarried out at atnio-
spheric or increased pressure at tempera-
tuves of [rom sbout 400° te 700° Centi-
srade or more, preferably in the presence
of catalysts, as for example metals,
oxides, halides, phosphates, sulphides,
metalloid balides, halogens oz hydrogen
halides or mixtures of the said substapces.
The eracking producis thus obtained, in
16 particular the bensine angd middle pil frac-
tions, constitute especially gond initial
materials for the produciion -of high
quality Tubricating eils by polymerisation
or oomdenzation. | . : .
The following Example will further
ilustrate the nature of this invention but
the invention is not restricted to. this
Example. .

10

20

A mixture of carbon menoxide and
hydrogen in the rafio.of 1:2 iz Jed ai
200° Qentigrade over a catalyst cantain-

25

ing cobali, therium and bleaching earths,
The fraction boiling ahove 82(G° Centi-
grade of the oil thus obtained is freed 30
from parefin wax and then freated with
ahout 2 per eent. sulphurie acid and sub-
saquently with bleaching earth. The vil
thus prepared is cracked ot from H50° to

600° Centigrade while relurning the pro- 85

“duects of high beiling peint; in this woy

72 per cent. of oil, consisting to the
exbent of 58 per cemt. of benxine snd
middle oil, 27 per cent, of gaseous hydro-
carhons and 0.5 per eent. of coke are
obtained. If the pretreatment of the oil
ha earried out with phenol, the forma-
fion of coke amounts to 0.9 per cent,
Tf the same initial eil he cracked woder
ths same couditions but witheut the pre- 45
treatment, 52 per ceni, of oil, 33 per cent.
of gaseous hydroearbons and 14 per cent.
of coke are oblained. -

Dated this 21st day of August, 1836,

T.Y. & G. W. JOHNSON,
47, Tincoln’s Tun Fields, London, W.C.2,
Agenta.

B ~ COMPLETE SPECTFICATION _
. - Improvements in the Cracking of Hydrocarbon Mistures

. Y, Grores Witizau Jomysox, o Dritish
50 Subjeet, of.47, Lincoln’s Inn Tields, in
the " County of London, Gentleman, do

herehy declare the nature.of this mven-..

tion (which has been communicaipd-to e
from abroad by I. G, Farbénindustrie
Altiengesellschaftt, —of  Fednkfori{-on-
Main, QGecmany, a Joiut Stock Company
organised under the Yaws -of Germany},
and in what manner the spme is to ba per-
formed, o be partienlarly deseribed and
aseartained in and by the following state-

ment;— - -
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Tn the cracking of oils—, loss by the.
formation of coke is frequently eneoun-

tered which is.partly attributable to the
65 impurities contained in ike oils and parily

to. the smazll hydrogen coantent of - the.

ipitial materigls. In order to wvoid this

drawback it has been propesed io-frce the

initiel materials from asphelt and impuri-
70
' the like and to provide that they contain
sufficient hydrogen. - .-

My forcign ocarrgspondents have . now
found that in cracking the fructiong boil-
ing above 250° Centigrade of the mixturs
of hydrocarbons prepared genthetically
from carbon monoxide snd hydrogen
wnder well known conditions i.e in the
presence of eatalysts at atmospheric or
alightly elevaled pressures aad ot tem-
peratures below 300° Centigrade, large

[t
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ties. containing sulphur er nitregen and.

anonnts of coke are formed alihoughk the

freetion referred to i¢ prepared {from

earefully purified gpases free from sub-
stances kmown to Jead to the formation 3%
pf coke, and is very rich in Lydrogen, L
containing. about 15 parts of hydrogen -
for each 100 perts of carbon. ®

Thus for example ux oil boiling above
225 (Jentigrade which has besn prepared 90
by redustion of carhon monoxide and
which has bren freed from peraffin wax
gives a, colte residue af ashout 14 per cent.
when eraclked af from 550° to 600° Centi-
grade. . This is the more wurprising 99
bacause other substences of guite similar
composition, even when they are not se
pure and ure }Joorer in hvdrogen, as for
sxample petrolatum which contains only
15 parts.of hydrogen for each .100 parts 100
of carbon give only quite e small -forma-
tion of coke when cracked.

-My foreign correspoundents have now
fonnd that sueh deleterions formation of
eoka is avoided by subjeeting the aaid. 109
hvdrocarbon fraction. prior {o the crack-
ing trestment, to refining hy means of n
chemieal refining. agent, or by means of
selective solvenis, or by a refining hydro-
genafion, .

As chemieal refining ooents there mav
be mentioned in pariticular concentrated
sulphurie aeid., wmetal halides. as for
axample aluminiom chloride, ferric

110



chloride, boron fluoride, eine shleride and

titanium chloride. hen uging the said

subsfances it is preferable subsequently to

carry oui an aftertreatment with bleach-
5 ing earths or alkali.

Substances having a refining effect by
physieal action may also be used for the
pretreatiment of the oils, as for exzample
salective solvents, such ‘as phenols, kete

10 acids, glycol acetate lqmid sulphur
dicxide and liguid ammonia,

In spite of their very high hydrogen
content, the Imiflal ails  are alse
changed by a pretreatment with bydrogen

15 in such manner that & considerably
emaller formation of coke takes place
in  the subseguent cracking. “This
troatment with hydrogem may be carried
out by leading fhe oils of high boiling

20 point propared from carben  monoxide
ond hydrogen, preferably direcily after
thg separation of the coustituents of lower
boiling pein, together with the residual
gas formed in the reduction of the earbon

25 monoxide or with fresh hydrogen, over
known hydrogenation catalysts, such as
wetal compounds of the 5th [o the 8th

oups ef the periodic syster, in partieu-
ﬁfr the sulphides or oxides, and especially

30 those of the fith group, a4 atmospherie or,
preferably, al increased pressure, os for
exampls from 20 to 200 stmospheres or
more, and aj tempersituzes of from 250° to
475° Oentigrode,

35 _The reining with agents having a
ehemicul aotion, such o sulphuric acid,
metal halides or hydrogen, ss well as with
agents having a physienl aciion 1is
effected under econditions of temperuture

40 und duration of time such as may be used
for the refining of other hydrocarbon mix-
tures, such as mineral oils op tazs or their
distillation products and the like,

As initia] materials there may be men-

45 tioned the higher fractions, in purticular
those bhoiling owver 250° dentlgl'a.de and
"preferably ahove 825° Centigrade, of pro-
duols which have been prepaved from
carbon menoxide snd hydrogen ut tem-

30 peratures of from 150° o 260° Centigrade

at atmospheric or inereased pressurve, as.

for example 1 to 20 atmospheres or highsr,
in the presence of ocalalysts, az for
example a swbstance containing robalt or
55 iron or npickel. T# is preferable to free
the said oils from paraffin wax befors the
treatipent with the said substances, The
crucking of the pretrested oils is varried
out af atmospheric or increaged pressura
60 al tempermfures of from about &M o
700" Centigrade or move, preferably in
the presemce of catalysts, as for example
metals, oxides, halides, phosphates, sul-
phides of metals, metalloid halides, halo-
85 gens or hydrogen halides or wmiztures of
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the said substances. The eracking pro-
duets thug obfained, in partipnlar the ben-
zing and middle o1l fractions, constitute
especially good initial materials for the
production of high guality Tubricating oils 70
by polinerisution or condensation.

‘ﬁhe following HExample will further
illustrate bow the said invention may be
oprried out in practice but the invention
is not restrieted fo thiz Exampla. 75

BEximprs.

A mixture of carbon monoxide and
hydrogen in the vativ of 1:2 is led
RU0° Centigrade over a eatalyst coniuin-
ing oobalt, thorizm and blea,cging earths, 80
The fraction boiling shove 320° Centi-
grade of the oil thus obtained is freed
from paraffin wax and then treated with
about 2 per eent. sulphuzic acid and sub-
sequently with bleacling earth, ‘'he oil g3
thus %rcpa.red ig eracked at from 550° to
600° Centigrade while returning the pro-
ducts of high boiling peint; in this way
72 per vent, of oil, consisting to the
extent of 58 per ceut. of bengine and gy
middle oil, 27 per cent, of gaseous hydro-
carbons and 0.6 per ecni. of coke are
obtained. Tf the pretreatment of the oil
be carzied out with phenol, the forma-
tion of ocoke amounts to (.9 per cent. g5

1f the seme 3uitdal oil be cracked under
the same conditions bui without the pre.
treatment, 52 per cent. of oil, 38 per cent.
of gaseous hydrocarbong and 14 per cent.
of coke are ohtained,

Having now particularly described and
ascerfained the nature of my said inven-
tion and in what manner the sams is o
be performed, I declare that what I claim
Bi—

1. A precess for eracking the fractions 105
beiling above 250° Centigrade of hydro-
carhon mizbures obtained synihetically
from carbon monoxide and Ehydrogen
under known conditions ag hereinhefore 110
specified jn whick the said hydrocarbon
mixtures are refined, prior to ihe erack-
ing, by treatment with chemical refining
agenis, or by trestment with gelective
solvenis, or by 2 refining hydrogenation. 115

2. In the process as claimed in Claim
1, treating a bydrocarbon mixture result-
mg from the rtedmetion of carbon mon-
oxide which boils at a temperature above
326° Centizrade.

3. T the process as elaimed in Claim
I, using as reﬁninﬁ agent acid agents ap
conpgentrated sulphurin acid or metsl
halides,

4. In the process as claimed in Olaim oz
1, the further step of removing paraffiin
wax from the inilial materials before pre-
f:rea,tini them with a refining sment.

6. The process for ihe m'a,eﬁiug of
hydrocarbon mixtures substantially ws 180

100

120
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described. in the foregoing Example. Dateni the 20tk cIa of August, 1937,

_ 8. Cracking products whea cbiained by JY. &G W J OHNSON,

the process particularly described and 47, Lincoln’s Inn 'Flalds Loadon, W.C.2,
gacertained.. Agents.

Lezmington Spo: Printed for His Ma;esl:y’s Stationery Ofiice, by the Courier Press.~1958.



