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SPECIFICATION

TO WHOM IT MAY CONCERN:

Be it known that we, Friedrich Martin, whoge
permanent addreas is 38 Uhlenhorstweg, MUlheim-Speldorf,
Germany, Otto Roelen, whose permanent address is 30
Bruchsteg, Oberhausen-~Holten, Germany, and Faul Schaller,
whose permenent address is 57 Wilhelmstresas, Oberhausen-
Sterkrade, Germany, heving invented certain new and
useful "Process for producing Diesel oila", do hereby
declare that the following is & full,elear and exact
desoription of the same:-

Up to the present no succeasful attempt has
been made to replace the gas olls used for ariving
Diesel engines, by diatillation or extraction produets
of carbonaceous subatances suoh aa pit-ceal or brown
eoal, a3 no one nas succeeded in produoing the ignition
of sueh substanees in s Dlesel engine. Only in Diesel

engines working under particularly high compreasion 1is

.1t posaible to make use of the products of the distilla-

tion of brown coal or pit-coal tar. However it has been
projoaad to:mix tar oils, such as plt-coal tar oil with
gas oil, but here agaln there has been no satisfactory
result. On the one hand the asphaltic and resinous
eonstituents d4issolved in the pit-coal tar oll produce
in the combustlion chamber of the Diegel engine deposifs
of carbon, and on the other hand the ignition properties
of sush 8 mixture of fuels ars unsatisfactory. The gas
oll edded favourably affects the readiness of the mixtures
to ignite to such an extent that there 1s ignition in
the Diegel englne, but the delay in ignitien peouliar to
ga8 oll, when gas o0il is used in admixture with tar'oils.
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is insufficient, so that tike mixture injected into the

Disgel engine gives an extremely short burning period.

The sharp lneresae of pregsure produced by the high
gpesad of combustion of the mixture is the ocasuse of the
considerable knocking when such difficultly ignitable
fuels are used in Dlesel engines.

It is known that those middle and heavy olls
boiling a4 temperatures lying between 200 - 520°C. whieh
are obtained by the catalytic conversion of carbon mon-
oxide and hydrogen into synthetic hydrocarbons, are
puitable for use in Diesel engines. These oils excel
by reason of their readinesé to ignite, end in their
behaviour in the engine oylinder resemble very closely
the gas olls used up to the present in Dlesel engines.
1t would therefore be logical to assume that the use
in Diesel englnes of mixtures of tar eils end the aynthetle
oll hereinbefore referred to would lead to the same un-
satisfactory rosults,

It has been found that the tar oils, such as

pit-coal tar olls, brown coal tar oils, low temperature
diatillation tars, shale olls, wood tar and the like,
whidﬁ are obﬁaiﬁed durlng the high or low temperature
coking of carbonaceous bituminous substanses‘such a8 pit-
coal, brown coal, shale, wood, peat and the like, are

g0 improved by the addition of synthetic oll that by
guon addition to them a fuel is produced that is sultable
for use in Diesel engines. Those constituents of paraffin
hydrocarbons obtained by the catalytic hydrogenation of
oarbon monoxide et ordinary or slighily altered pressurs
which boil at over 200%¢. have proved particularly sult-

able for this purpose.

By the use of the nydrocarbon oils obtained by
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the catalytic hydrogenation of carbon monoxids it is

posaible, a8 with the tar olls before referred to, to

improve other hydroearbons poor in hydrogen, such for
oxample as the extraction products of pit coal and brown
eoal, or alao products of & mild hydrogenation - in

faot solid hydrooarbons can be treated in this manner
even under normal conditions.

If these substances are insoluble in the
paraffinie o0lls, dissolving agents are also used, the
effeot of which is to dissolve the splid bodiss or e
diatribute them 1in a very fine state of division. The
paraffinic oils are added to the products poor in hydro-
gen 1n such quantity that the reaulting mixture is one
whieh will readily ignite in the Dlesel engine. The
proportions which are sultable depend upon the nature
df the substances used, and the best eonditionas under
which the mixing is effected are in every ocase deter-
mined by simple expsriment.

Whereas nitherto for the purpose of converting
an hydrogenetion oil into a usable Diesel o0il it has been
esaential to inereass by expenaive means the hydrogen
eontent to ébout 12 - 13%, aceording to the present
invention the simple mixing together of the hydrocarbon
oils riech in hydrogen and a hydrogenation product with
a congiderably smaller content of hydrogen produces a
very good usable Dieasel o0il. The possibility cof
eliminating large additions of hydrogen i1s of very
great practical importance because it 1s precisely the
addition of hydrogen in large quantities - that is to
say the carrying out of considerable hydrogenation -
that neocesaitates the use of particular agents such as
catalysts, or requires high presaures or conslderable
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loases of gasecus constituents. When uaing the pro-
duots poor in hydrogen which are referred %o above, it
is necessary however to ensure that the content of
hydrogen is at least so high that the added hydrooarbon
0ils rich in hydrogen such as are obtained by the
catalytic hydrogenation of carbon monoxide, do not
osuse excesfive quantities of hydrocarbons to be
separated out as a floocoulent preocipitate from the
products poor in hydrogen. Ocemsionally it has proved
to be advantageous to precipitate from the hydrocarbons
poor in hydrogen the substances which are capable of
precipitation by means of the hydrocarbons rich in
hydrogen, with & small quantity of enother hydrocarbon
rioh in hydrogen, such as gas oil. The oil from which
the preoipiteted substances have been resmoved by £il-
tration gives an extremely good Diesel oil by having
mixed with it those conversion products of a mixture

of oarbon monoxide and hydrogen which are rieh in
hydrogen. By this means substances sSuoh as extraots
from coal to which only a little hydrogen has been
added can be employed in a very useful manner. The
inéoluble oonsfituents obtained by previous precipitation
gan if required be converted by a further addition of
nydrogen into a substance which likewise gives a very
valuable Diesel fuel when mixed with hydrocarbons rieh
in hydrogen. If oonditions are suitable, the hydro-
earbon 0ils which have a relatively very low ocontent of
hydrogen and whioh have been separated out from the
insoluble substances are not subjeocted %0 a further
weak hydrogenation until they are mixed with the pro-
duocts rish in hydrogen. Hydrogenation can be carried
out under particularly simple reacotion conditions.
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It is of particular advantage to the present

process that when the two components are mixed together

there is not only an improvement in the quality of the
mixture for englnes but also a rzfining of the com-
ponents poerer in hydrogen. Thus it is already known
that the added synthetic paraffin hydroocarboas geparate
out from the hydrocerbons poor in hydrogen the con-
stituents whiéh in the Diesel engine lead to the de-
position of carbon. The separated substances may be
very simply removed from the mixture of oils, it being
preferable for the refining agent, namely the synthetic
rareffin hydrocarbons, to remain in the hydroecarbons
poor in hydrogen, and to be burnt in the Diemel engine.
Thus the addition of these synthetic paraffin hydro-
carbons renders possible the use of the orude tar oils
direetly instead of being obliged tc commenecs with the
mach more expensive distillation oroducts.

The mixture of olls together with the sub-
stances separated out may be treated first with lye and
then with Fuller's earth or alternatively it may be
treated with Fuller's earth alone,

| B& mixing an.oil whoge specifiec gravity is
near to 1, with a synthetic hydrocarbon oil whieh has
a gpecifle gravity of approximately ©.75, a mixture is
obtained which has a specific gravity of about 0.84 to
0.86 juat as have the Diesel o0ils hitherto used.

The important point 1s favourably to influenecs
the seolidification point. Wherseas the tar oils have a
very low solidification point and the synthetic paraffin
hydroearbons semployed according to the process of the
Invention have a high solidification point, the Diessel
cil predueced by mixing together the two components has
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a solidification point, normely for Diesel oils, of for
example -20°%¢.

The process is hereinafter explained by means
of examples.

Example 1. 75 parts by weilght of crude heating
oil obtained from pit-coal tar and having a specific
gravity of 1.09, which oil will not ignite in a Dieael
engine, are intimately mixed at ordinary temperature with
100 parts by weight of a paraffin oll of a specific
gravity of (.76, an initial boiling point of abous BOODC.,
and a solidification point of % 0°C. obtained from car-
bon monoxide end bydrogen. On admixture black insoluble
subatances and liquid impurities are removed from the
plt-coal tar oll. The mixture of ollg 1s treated at a
8lightly raised temperature flrst with & 30% solution of
saustio soda and then with Fuller's earth. After fil-
tration 170 parts by weight of & clear unvarying Diesel
o1l having a gpecifioc gravity of 0.80 1is obtained. This
Diesel oil ignites very readily and has an pxcellent
solidification point, which lies a% —BOOG.

Exgmgle 2. 70 parts of brown coal tar boiling
at femperatures lying between £00 eand 30000. whoge
specifio gravity is 0.907 and which has a splidification
point of -23.500., are mixed with 30 parts by welght of &
paraffin oil obtained from carbon monoxide and hydrogen
whose specifie gravity is 0.77 and whioh Doils at tem-
peratures lying between 200 and 31000. Lfter the removal
of the constituents separated out, a Diesel oll is
obtained whioh has a specific gravity of 0.866 and a
solidification point of -16,5°C.  This oil was found
to be very satisfactory when tested in a Dissel englne.

ixemple 3. 65 parts of & pit-coal distillate
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boiling at temperatures lying betwesn 215 and 56000.,
having a specifie gravity of 1.07 and a s0lidification
polnt of -2900., are mixed with 35 purts of the same
synthetic oll as used in Example 2. Aftexr the removal
of the constituents separated out and after treatment
of the mixture of oils with caustic soda and Fuller's
earth, a Diesel oil is obtainsd which has o gpecific
gravity of 0.96, and a solidifioation point of -18°¢,
and which ignites very readily.

Example 4. 65 parts of a fraction, boiling
at between 200 and 32090. of a tar obtained from pit-
coal by low temperature distillation and which has a
specific gravity of 0.991 and & solldification point of
-27.5%. is mixed with 30 parts of the same synthetie
oil as used in Example 2.  After the removal of the
constituents separated out by $reatment of the mixture
of oils with Fuller's earth, a Diesel oil is obtained
which hes & speoific gravity of 0.912 and a solidifica-
tien point of -20.5°C.

Example 5. 70 parts of a fraetion, boiling
at bdwesn 200 and 32000. of a dephenolated tar obtained
froﬁ pitucoéi by loﬁ temperaturs diatiilation, whieh
fraotion has a speciflic gravity of 0.966 and o solidifi-
cation point lying below -50°C. sre mixed with 30 parts
of the same synthetic hydrocarbon oil as used in Example
Z. After the constituenis separated out havs been
removed, & Diesel oll is obtained which has a specific
gravity of C.707 and a solidification point of -23%¢.

Bxample 6, 70 parts of = hydrogenation eil
obtained from brown coael 1in the first hydrogenation
atage, having thus been only incompletely hydrogenated,
whose solidificatlon point is 17.5%. having a spscific
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gravity of 0.901 end & boiling range of 200 to 320°C.

is mixed with 30 perts of the same aynthetic oil as

ussed in Example 1. After the removal of the separm bed-
off constituents by treatment of the mixture of oila
with Tuller's earth, a Diesel o0il is obtalned whose
specific gravity is 0.861 and which has a solidification
point of -15%. This oii when tested on an engine
proved to be excellent Diessl 0il which can be atored
indefinitely without deterioration.
Example 7. A hydrogenation oil obtained
rfrom pit-ccal in the first hydrogenation stage, and
which hes a boiling range of from 200 %o 32000., a
i speoific gravity of 0.974 and a solidifiocation point
£ lying balow -4000. was used as the component poor in
hydrogen, The content of aoidio constituents of this
hydrogenation oil whiqh hed been incompletely saturated
with hydrogen, amounted to 16,0%. 60 parts of this
hydrogenation oll were mixed with 40 parts of the same

aynthetioc oil as used in Example 2. After the removal

of the separated-off constituents a Diesel oill was
obtained having a specifiec gravity of 0.898 a2nd a soli~
difioation poiﬁt of -2000. This mixtufe likewise can
be stored without deterioration.

Fxample 8. 70 parta of a liguefied extract

of pilt-coal whieh has been obtained by mild hydrogenation
and which boils at between 200 and BBOOG. while having

a speoifie gravity of 1.028 and a solidification point

of -43.500., are mixed with 30 parts of the same synthetic
oll as used in Example 2. When the constituents separated-
off are removed & Diegel oil 1s obtained whioh has a
specific gravity of 0.946 and a solidification point of

-22.5%¢.
-
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Example 9. 80 litres of a heavy anthracens
0il are mixed at ordinary témperature with 20 litres of
& gas oil having a content of hydrogen of about 8%.
There is at once a heavy precipitation of aspghaltic
gubstances, which are filtered off. The filtrate is
mixed with the same volume of & mixture of hydrocarbons
whieh boil at between 200 and 31006., and wanleh have
been obtained by the catalytic hydrogenation of ocarbon
monoxide, the product being a mixture which is exeellent

as a fuel for Dissel englnes.
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Ve claim:

1. A process for producing fuels suitable for
use in Diesel engines, consisting in effeating at =
high temperature the catalytic conversiocn of a mixture
of cerbon monoxide and hydrogen to produce paraffinic
oils and mixing the said paraffinic oils with carbonaceous
products poorer in hydrogen.

2. A prooess according to claim 1, wherein the
catalytic conversion is effected under a pressure which
falls within a range extending from slightly reduced
pressure to slightly slevated pressure by reference to
normal pressura.

3. A process according to claim 1, wherein the
carbonaceous rroducts are ligquid.

4. A process according to claim 1, wherein the
carbonaesous products are solid,

5. A process according to cleim 1, wherein the
CATDON&CHOUS producta are of the charscter of tar oilg
obtained by the dry distillation of carbonaceocus materisl.

6. A process according to claim 1, wherein the
carbonaceous products_are extraction products of carhon-
acéous matériéls.

7. A process according to claim 1, whersin the
carbonaceous products are hydrogenation products of
carbonacecus material,

8. A process according to claim 1, whereln the
paraffinic oils are mixed with the carbonaceous products
poorer in hydrogen insuch quantity that the resulting
fuel has the same specific gravity as the Diesel oils
customarily used.

9. A process according to claim 1, wherein the
garbonaceous products are solid and if inscluble in
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the paraffinic oils are dissolved by the use of
disgolving agents.

10. A process according to claim 1, wherein the
carbonaceous products are solid end are distributed in
the paraffinic oils in a fine state of division.

11. A process according to ckim 1, wherein the
cayrbonaceous producﬁs are used in the fomm of a hydro-
genation product of cerbonaceous materiel that hes been
hydrogenated at least to such an extent that when added
to the paraffinic oils excessive quantities of hydro-
carbons 8sre not separated out as a flocculent precipltats.

12, A process according to elaim 1, consisting in
adding to the products poor in hydrogen and which have
an insufficient hydrogen contente smell quentity of a
hydrocarbon oil rich in hydrogen such as gas oil for the
purpose of precipitating as a flocculent precipitate the
substancesinsoluble in paraffin hydrooarbons, removing
the flocculent precipitate from the oll and mixing the
0311 with the hydrocarbons produced by conversion of
carbon monoxide with hydrogen and whlch are rich in
hydyogen.

o 13. 4 process according to claim 1, consisting in
adding to the carbonacseous products poor in hydrogen and
which have an insufficient hydrogen content a small
quantity of & hydrocarbon oil rioh in hydrogen such &s
gas oil for the purpose of precipitating as a flococulent
precipitate the substances ingsoluble in paraeffin hydro-
carbons, removing the flocculent precipitete and subject-
ing the freed carbonaceous products poor in hydrogen to
a further hydrogenating reactlon under mild reaction
conditions and mixing the resulting pfoduct with the
hydrocarbons produced by the conversion of carbon monoxide
with hydrogen and which ere rich in hydrogen.
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