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COMPLETE SPECIFICATION

Improvements in the Manufacture and Production of High Quality
Benzine and Diesel Motor Fuels

We, Frrepprce Uzpn, of Degging-
strasse, 13, Dortmund, Germany, and
Winanny  Prirraasy, of

THEODOR T
Yehuckertstrasse 32, Judwigshafen-on-
Rhine, Gormany, both Cermun Sub-

jeots, do hexeby deelare the nature of
this invention snd in what manner the
same is to he performed, to he partieu-
Jarly described and aseertained 1n an
by the following stalument:—
The present invention relubes fo
improvements in the production of high
yuality benzine and Diesel motor frials,
Py the new method of working aceord:-
ing to this invention asphaliic tars and
heavy Lydrocarbons ehiained bx tar-
honisation can be worked up by a i dro-
genption tregiment together with 8
middle 0l obtained hy reduction of
carbon monexide with hydrogen (herein~
after referred to as cogasing middle oil}
in such manner that the greatest possible
yiclds of readily ignitable Diesgel oi] on
the one hand and of mom-knocking ben-
zine on the other hand are obtained.
mothod of working is based on the new
cheervation that cogasine middle oil not
only preeipitates asphalts and high
molecu{'ar hydrocarbons of o Don-pare-
finic nature, but algo selectively disenlves
the hydroearbons allied therebe from the
tar, while the heavy hydrocarbons,
which zre poorer in hydrogen, separate
a3 o second layer heneaih the lighter
cogasine middle ofl solution. By this
seleative property of the cogasine middle
oil, the hydrocarbon mixbure of the tars
is split up into two chemicully different
components-so that it is possible to eon-
vort the bwo fractions thms obiained
separately wunder the most favourable
aonditions for the purpose into benzinc
and Diesel motor oil by hydregenation.
The following éxampla describos i_-.-he
new method of working in greater detail:
Brown coal prodiicer tgy and eogasine
middle oil are well mixed in the ratio hy
weight of 1:1. About 50 ner eent of the
tar separatc as a heavy layer having 2
apevific gravity of mare than 1.0 together
with any water presenf, while the other
half forms the lighter upper layor die-
aolved in the cogasdine middle cil. The
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Ythe.

-tar fraction disgolved in the cogasine

middle oil cpusisty for the most parb of
the non-arnmatie hydrosarbons rich in

-hydrogen while the heavy far oil layer

muinly contuins, the aromatic and
gsphaltie substances poor in hydrogen.
For example of about Lhe 43 per ccent of
geid oils contained in the iar, 80.5 per
cent are found in the heavy tar luyer and
only 19.5 per cent in the cogasine solu-
tion : g scparation according to molecular
weight 13 also effected bhecause fhe
cogasine solution mainly contains the low
molecular weight phenols, while those of

"higher hoiling point are found in the

heavy layer. _

The cogasing layer thet iy the solu-
tion in cogesine is fairly clear and of
pale colour and may even be direetly
used as Diesel oil. = By a light hydro-
geoation In the gus phase with rigidly
srranged eatalysls immune to poisoning
by sulphur at from 420° to 440° Cenli-
grade, the sefling poiut stabilily in
storage and colour are furfher improved
end at the same fime fhe phenols are
bydrogenated o benzine bhydrocarbons;
the same are distilled off in the henrine
ap to 200° Centigrade, whereby on the
one hand the ready ignitibilily of the
Diesel oil is improved and om the othe?
hand a non-knoeking benzine ie obiained.

The heavy tar layer is hydrogenated
in the liguid phase in the presence of
finely divided mtolybdenum or tin cata-
Iysts at temperatnres of from 460° to
500° Centigrade ard if desired st highen
préssures tham in the gas phase, nud
thus canverted into benzmne and middle
oil, while the hedvy oil Iractidn is
returned in known manzer. The middle
oil vblained is sopedwhat poorer in hydro-
gen than the middle oi] occurring in the
cogasine layer and yields by further
hydrogenation in the gas phase alse a2

‘non-knocking benzine; it may, however,

505,953

33

64

80

Liti]

70

75

80

85

90

equully well be incorporated as Diesel 100

oil with the Diesel oil obtained in the
first stape because it imnites, Taore readily
than the zas oils used at the present time
and furtheriore the polnt of ignitton

may be adjusted by varying the amount 105

of cogasine middle ail,
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Tn the sbove example thers is oblained
by the hydrogenstion in {he mas phase
from the eogasine-iar oil solution, ahout
8 to 12 per cent of benzine having an

5 octane number of more than 70; the
remainder is high quality Dicscl motor
oil: Lhe gasification is very slight. The
hydrogenation of the Leavy far regidue
in the ligwid phase yields with a gasi-

10 fication of from 5 o 10 per cent, from 18
to 80 per cent of benzme depending
on the temperature, the  woctane
humhber of the benzine being up to 78:

the residual distillate oil, from ahout 60

to 70 per ceut of the heavy tar intre-
dneed, yields by couversien in the gas
phose benzine with an octyme NUDIOLT of
between 66 and 70. Thus by mixing the
benzines obtained frem the tar there ave
obtained from 26 to 40 per cent of ben-
zine with an ocbane number between T
and 75, while the remainder, apard from,
gas, is converled into Tiesal motor fuel
having a cetene number lying aboye the
average of gus olls, Tf the middle oil
ooeurring in the liguid phase also e
eonverled into bengine, the amount of
Diesal 0il is reduced in favour of ben-
sinc, .the octanc number of which theh
lias at abont 70. R

Tt the tar be previously distilled as, fax;
o possible or up to 360° Centigrade aid
the distillate worked up togeﬁl.ar- with
cogusine middle oil In the gas phase foto
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83 benzine, bengines  having poorcr nons
knocking . properties and an gctene
aumber of bebwoen about 40 and 48 are

oblained; the benzine obtained by hydro-
renabion of the distillation residue also
40 has an ocfans number of only from 58 to
66 as compered .with from 70 fe 78 by
the hydrogenation of the heavy tar frae-
tlon separated by preef ibafion. Tt is
true that the middle oil oblained con also
45 bo nsed us Diese] oil, but its readiness fa
jomite i nlse about 5 to 10 points helow
Tie vetene number of the Diesel ofls pre-
pared aocording to. this invention beeanse
by the known methods of worldng &
§0 separate working up of aromatics and
parafins 18 impossible, ]

The process according to this inven-
tion is espeeially suitable for working up
producer ter and low temperature car-

‘gb bonisation tmr of minerel and hrown
goals, but may also be used for high tem~
peratnre tar and suction tar, The yislds
of benzine and Diesel ofl.of best quality
ohviously fluctnate aceording to the

&0 composition of ihe faTs used: thus hieh
temperaturs tars Tich in aromatics always
vield less Diesel .oil than for example
hrown coal producer, tars rich in. parafin ;
in the working up of high femperaturc

g5 tar, however, the yicld of Diesel oil Is

_geparation with cogasina middle ol

“middle ofl is always necessary;

“for

[Tt is known that hydrue-al_‘:bons con- -

alsa always higher than when, for
example, the tar is fizs} distilled ip knowi
manner and the resulting fractions are
mixed with cogasine middle oil; the
stability in storage of the cogasine solu-
tion chiained in the sald manner an
Lydrogenated is also considerahly bebter,
A further advantage of the said method
of working consists in the betler separa-
iion of the water from the tars; many
tars can oply be seporated from water
by a pressurc treaimenl, whereas I tlﬁa
1] the
water is usually gsoparated helween the
cowasing middle oil wnd the heavier layer
and can then readily be removed. .
The separation of the cogasine. middle
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il and heavy oil layers may be ellected ~

by sedimentation or by separating cenlti-’
fuging. A certain influence -om the -
ameunt and nature of the final product
{o be prepared may be oblained hy w-.r%f—
ing the amount of cogagine middle oil to
tar. B+ using less cogasine middle oil, *
the fraction of tar oil disselved is ususlly
less and the heavy layer is increased In
cizs nceordingly. Tucresse in fempera-
#ure favours the separation and offen dis-
places the equilibrium in favour of the
cognsing layer, The separation of the
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"duzt constifnents present in wmost tars -

dan be effected before the precipitation; -
with some tars it hay proved advan-
{ageous not o separate the dusf, which =
axists -exclusively in the heavy layer, 100
until subsequently, for exampls by filbra--
{ion, becsuse the agomnt to be filtered is -~
then usuelly only half as grest. - :
Tn order o render the precipitation
complete, a cerlain amount of cogamind 106
this may -
vary betwesn 50 and 150 per eend of the
amount of tar msed. If 1t is desired to -
save cogasine middle oil, it is posgible;

_after pracipitation bas been effected, {o 110

remove 4 part of the cogasive middle oil
nsed hy distillation and to mse ib ggain -
precipitation; for this purpoese
cogasine middle ol having = low boiling
poing of from about 180° to 220° Centi- 115
grade is used because the Jar_ustaily

‘contains such constituents msually ~enly -

in gmall amounts. Such s resnvery of a -

“cogasine fraction by distillation is alsv -

-possible in the case of minera} coal low 120
temperature garhonisation dar, which
teiids o depompose during disiillafion, -
because the . readily decomposable - sub-
‘stances are found cxclusively in- the -
theavy far layer. IO 11

taining bhilumen can be econverted into -

‘benzine jogether with pogasine; in $his -

case, Dowever, 1 is impossible to use .

solid catalysts. T4 Las elso been pro- 130
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posed to hydrogenate tars of the above-
mentioned kind themselves; the
hydrogenation produets of such tars have
alsn been subsequently mixed with
b cogasine. Neither of thesc methods Jeads
to high guality final prodncis because @
separation of the tars into their chemieal
sonstituents and the conversion of the
peparate products in = manner Jppro-
10 Eﬁate to thaeir nature is lacking. ho
ydrogenation process in the presence of
copasine middle ol always proceeds
more smoothly and better then withoub
the sume. and even high boiling ail
15 fractions, wken they have been geparated
from the heavier constituents poor in
hydrogen according {v this invenlion,
may be hydrogeuated without trouble
wifh solid eatalysts; this is impossible 1o

20 the absence of cogasine middle oil.

Tt has been proposed tn split up hydro-
carbon mixtures of the abovemeunfioned
kind by means of selective sobvents hefore
their further working up, Suwch s

95 separation is usually attended hy high
costs however, because specinl apparatus
are neccssary for the separation and the
solvents, usually of & different chemical
nature, have to be completely recovered

80 and this is often very expensive. In the
present sase, however, the solvent is ub
lenst partly itself further worked up in
the process and is not only a preeipitant
but also an initial material for the pro-

35 ducts to be prepared. Moreover it was
not hitherto known that hydroearbon
mixbures of the ahovementioned origin

could be split wp hy cogasine middle oil
in guch manner that benzine on the one
hand and Diesel oil on the other hand 40
could be prepared therefrom iIn o
specially high quality by liydrogenation.

Having now particelerly described and
sscerbuined the nature of our said inven-
tion and in what manner the same is to 45
be performed, we declare that what we
elaim is:—

1. A process for lhe manufasture awl
productivn of high quality benzine and
Tiess! motor fuels by hydrogenation from 50
{ars which have been prepared by ecar-
bonisaion whbich donsigts in separating
thae tar constitments hy wixzing with
middle oils obtained by the reduction of -
parbon monoxide with hydrogen into two 55
eomponents of different speeifie gravily,
the lighter component being subjecied io
hydrogepation in the gas phase, together
with at lemst o part of the said middle
oils, and the lieavier component subjected 80
to hydrogenation in the liquid phase.

2."The process for fthe menufacture
and production of bensina and Dicsel
motor fuels ' substantially as herain
described. G5

4, Benzine -and Diessl motor fuels
when obtained by the process particularly
desarihed and ascertained,

Dated this 29th day of August, 1638.
.Y, & G, W. JOINSON,
47, Linealn's Ton Fields,
Londan, W.0.2,

Agents,
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