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COMPLETE SPECIFICATION

Improvements in and relating to Processes for the Manufacture of
Diesel Fuels

We, Frispricrn Uzmpe, of Degging-
stragse 12, Dorfmund, Germany, and
TrEcDOR. ~WmEERM  PFIRRMARN,
Castrop~-Rauxel, Germany, both German
citizens, do hereby deoclare the nafure of
this invention and in what manuer bhe
samg ig to be performed, to be particu-
larly deseribed and aseerfained i and by
the following staicment:-—

The content of hydroger in crude oils
or_fuel vils which are oblained by dis-
tillation of peiroleum or by hydrogena-
tion of brown coal, oil shale or the like,
should acéording ‘o the prosenk day
glandards, not be substantially less thaa
129%. Oils which contain a considerably
smaller proportion of hydrogen, such as
are obtained, for example, bqnco]nng or
distillation of miners] coul or brown cosl,
are nob directly suitable for driving
Diesel engines. I is however, possihla
to make wmuch oils whish oze poor in
hydrogen more or less yuitable for driving
Diesel engines. Thus, by employing
high compression pressures aud by making
considerable strugtura] altcratidng to the
cylinder head »nd combustion chawmber,
tar oil, for example, ean be satisfaetorily
psed in Iiesel engines, but a apecial
priming oil ig then necessary for starting
and, when idHng. . .

Processea are known by which oils
which. are poor in hydrogen and havey the
same boiling limits as Diesel oil con
be ecomomicully menufactured. For
exuwmple, by hydropenating various konds
of conl, if suitable contact catelysts are
used ond the sepply of hydrogen iy snit-
shly repulated, synthetic Liquid hydro-
carbons can be manufactured in which
the hydrogen conient i= considerably
below tha above indiecated standard of
12%. These oils which are poor in
hydrogen can alee be made, for example,
by further hydrogenation of primary
bitamens with condensing contact cata-

[Price 1{-]

lysky.  Thege synthetio liguid hydroecar-
bons have & hydrogen content of 8—9%,
Such eile poor in hydrogen are of course
considerably chemper than ihe oils rich
in bydrogen which are manufactured by
gyntigtie processes, A process for treat-
ing oils poor in hydrogen, whick can be
mannfactured cheaply from eosl, se ag to
enable fhem to be used in Diescl engines
in place of ordimary Diesel oil, would
therefore be very valusble. I} has been
found that the combustibility of hydro-
genated oils poor in hydrogen is insufi-
cient snd that perfect combustion, of these
hydrogenated oils ean only be obtained
in THesel engines at very high combuation
temperatures. When starting and run-
ning idle, suitable anxiliary fuels ninst
be employed in order to keep the engina
running. A method of this nature {is
wnsuitable’ for practical use,
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The object of the present invention, -

thezefore; is to'improve the combustibility
of Diesel oils which are poor in hydropen
and are manufaclured synthetically by
hydrogenation of minera) coal, brown
cotl and the like.
cbtainad, for example, by u single-stage
hydrogenation of ecal tv form oils poor
m, Ig-drogm oz by a two-stage process in
which, in the-first stage, either e coal
extraet or a primary bitumen ig oblained,
which is ther converted in a second stage
intpy the oils poor in hydragen,

The term *° primary butmen *’ meeng a
substentialty ash-free, fusible, bitumen-
like hydrogenation product sclubla in
aroroatie  substenees and naphthalene
which is oblained by treatment of coal
with insufficient hydropen under pressure
and at temperafarres of about 380
420° G, in $he presence of the aforesaid
solvents, - The term “‘ coal extract
means  an - exlraction product obtained
from bituminens eoal by means of solvents
withent the a.etllcm ‘of hydrogen.
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Aceording fo the invention the com-
bustibility of synthetically menufectared
vils poor In hydrogen and obfained by the
hydrogenation of pit eoal, brown coal and
the like is improved by the addition of

synthetically manufactured oils rich in '

Lydrogen prepared by aynthesis fromi-
carbon monexzide and hydrogen or by ihe
hydrogenation of cozl and the like.
Contrary te expeetation, it has been
found that the oile poor in hydrogen can
be mixed with the oils rich iz hydrogen
geperally without the oceurrence of any
precipitation. It has also heen ascer-
ained that the quantily of the additional
oilg can be kept relalively small go that
the saving effected in the manufacture of
an,oil which is ensily eombustible by mix-
ing large amounts vl vil poor in hydrogen
with small amounts of ol mich In hydro-
gen is very considerable as compared yith
other processes in whioh a Diesel oil vi
ithe normal richness in hydrogen is manu-
factured by divect hydregenation of coal,

The oils rich in hydrogen which are
employed in accordance with the present
inveniion are made sither by the hydro-
genation of coal or by synthesis from
carbon mwomoxide and hydrogen,: for
example by the known Fischer-Tropseh
process.  Bxperiments have heen made ’
with 2 middle eil poor in hydrogen
obtained by hydrogenation of coal, which
oil hud a hydrogen content of 8.6%.
Inereasing amount of o middle ol ob-
tained by the Fischer process wers added
tothe middle oil whick was not easily
combustible. This additional cil had a
hydrogen content of 14%. An addition
of 15— 20% of the Fischer middle oil to
the hydrogenatien oil poor in hydrogen
was sufficient to obtain faultless operation
with a quickly-romning Diesel engine
having a pre-coinbustion chamber under
all the road vonditivrs which were met
with. An eaddition of 30-—40% . of
Fischer middle oil was sufficient fo ubinin
farltless running woder all operating.
condificns of a nigh speed engine with
solid injeciion. Similar experimcots were
carried out with a coal hydrogenation oil
Jistillate baving @ hydrogen content of
8.6% by adding 2 middle oil rich in
parafin - which was made Dby further
hydrogenation of the 300—330°. w0
Jraction of a caal hydrogenation oil pode
i hydrogen. These experiments with thie
addition of a middle oil rich in paraffin
also proved that the combustibilily of tha
oils poor in hydrogen could be consider-
ably improved by relatively small addi-
tons of oils Tich in hydrogen,

T# i} is desired o carry out the process
with the addition of middle oils rieh in
paraffin obtained from the hydrogenulion

of coal, one musi determine in cach case

~which Irsetions of the hydrogenation oil
ean he most essily converted into the nils
rich in hydrvogen. Fraetions are prefer-
ghly seleeied in which the conieni of
bydrogen can he increased with only =z
small formation of ges and benzine, The
seleetion ' of the fractions wmust he
eheeked in each ease and depends mainly
g the starting maferial, that is to say
on the eoal to be hydrogenated.

The gelection of the additiona] oil itself
and the .quuniity ¢f the additional oil
rick in hydrogen which is aided must
also always be made s as to suit the kind
of euging in which it is to be used. Thus
for example, b; vmying the amount of
the ¥ischer middle o1l which 1s added te
the hvdrogenation oil poor in hydrogen
varions types of Licsel oils can he made
which comprise grades of Diesel ofl
rexging from, aeroplane Diesel oil dewn

_fo mormal motor car Diesel oil. In all
" gases, it is desirable when adding the oil
rich in hydrogen to keep the proportion
of high grade and expensive oil rieh in
hydrogen as small as possible.
A further pessihility of cheapening this
mixed fuel is by mizming with it eoal
extrast or a primary bifmmen itself.
Instend of the bitumen, ume capm also
admix high-boiling fractions obiained
from primary bitumen or ceal extract or
high-hoiling  fractions from hydrogena-
tion oil. Snch high-boiling fractions are
preferably cbtained hy vacuuwm digtilla-
tion. The admisiure of these substances,
such as enal extracl, primary bitmmen,
high-boiling hydrogenation oil fractions,
not only rednces the cost of the fuel
merely owing fo the presence of the
addition but it has been found that the
solntion or admixture of the golid extract,
bitumen or high-boiling hydrogenation
oil improves the combustibilily of the
hydrogenation oils poor in hydrogen. It
has unexpeciedly been found that these
high-hoiling materials, in spite of their

. rather low eontent of hydrogen, have a

really gaod combustibility, The use of
stuch high-boiling fractions or bitumen
along would not be satsfactory owing to
their viscosity. In combineiion, however,
with the middle vils poor in hydrogen
obtained by hydrogenation they repre-
sent, however, an exc t means of
Leeping - the fraction of high grade
expensive middle oils rich in Lydrogen
within low limits.
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The aforeszid substances, sueh as coal 125

extrect, primary bitumen and the 15ke are
in genernl not soluble in oils of a
parafin base which are rich in hydrogen.
Tf the sold extraet or bitwmen or ofher
substance mentioned is dissolved in the
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hydroegnation eils poor in hydrogen and
middle oils of & p bage are then
added, fdocculation occurs which, how-
ever, can be eliminaled, afier mixiure
has heen effiected, by filtering or centri-
fuging. The solution obtaired can he
made guite slable, so that affer long
standing in contact with the air and even
if varistions in tempersture oceur, there
iy no further separation ar fioeculation.
Yor this purpoge a somewhat larger pro-
portion of the middle vil of a paratfin hase
which is rich in hydrogen and has =
precipitating effect 1z added. By this
Ineans somewhat more bitumen is preeipi-
tated than with @ pormu] mixiure. DBy
heating the sclution the precipitated
bitumen is caused to ball together and
vat eagily be sepazated by filtering or
centrifuging. The excess of oil rich in
hydrogen which bhas been added can again
be digtilled off and there is obtained in
this manner a normal mixture of middls
cil poor in hydrogen with bitumen which
has the desired content of middle oil rich
in hydrogen and iz stable ab 2 low
temperature and does not exhibit amy
tendeney to fortn a precipitate.

Exauere,
A hydrogessfion ofl produccd by
further hydrogenation of prouary

bifumen, having a hydrogen content of
8.6% and of which 40% boils up %o
500° (., and 859 uwp. to 880° C. is irealed
with 239% of bitumen while heing heated.
To 100 ?a;rts of the heated golution are
added 25 perts of & middie oil rieh in
hydrogen boiling at from R00--300° C.
The middle oil rich in hydrogen cawn be
obtained either by destructive hydrogena-
tion of distillabla carbom-containing
materigls ow by synthesis from carbon
monozide and drogen.  After the
mixture hss heen mads, ahout 8% of a
pasty aaphalt-like substance iz precipi-
tated and this is removed by centrifuging
and can be added to the primary bitminen
being hydrogenated. The remaining
golution 1y distilled up to a femperature
ot 220° C. whereby 12% of the oil rieh
in hydrogen -hich has beer added is
reeovercd. Whis fraction rieh in hydro-
gen whial, is separated is atways nsed over
again. The cooled solution is rela,tlvelli
flnzid amd exhibits no precipitation wil
variations in tempersture and has 2 good
ecmbugtion power in the Diesel engine.
Tnstead of this aforesaid addition of 25
parts of primary hitumen, a correspond-
ing proporfion -of a primary bitomen
froction boiling up to 400° 0. which is
vbiained by vaewmn distilation, can he
employed. This fraction which boils
below 400° ©. is dissclved in the hydro-
penation oil poor in hydrogen and

improves it combustibility so that the
proportion of additional il rich in kydro-
gen can be reduced to 8—129%.

The products chtained by means of the
above progess are eguivalent to normal
Diesel vils as regards their combustibility,
Tf a Diegel oif having an equally good
combustibility’ is fo ba obtained by
hydrogenation of coal, then, owing to the
higher hydrogen content fhen neecessary,
a consideruble formation of benzine and
gases righ in hydrogen cannot be avoided.
Therefore, in the hydrogemation of eoal
in this manner to form Diesel oil, the
total consumption of hydrogen becomes
very nearly as greaf as in the hydrogena.-
tion of eoal to form motor spirt. It is,
therefore, not only cheaper bub elso con-
siderably simpler to curry out the hydro-
genation of the distillable carban-contain-
ing materials only so far as to obtain =
middle oil poor in ]:]ﬁ'dw and lo
improve the combustibility by the addi-
tion of middle oil rich in hydrogen. II
it iz desired to manufacture the additional
oii by ‘hydrogenaticri under presgure,
those fractions which can be hydrogenated
to a farther extent mopt simply and with
the smallest formation of benzine and
mas, ate preferably selected.

Having now partioularly deseribed and
sscertained the safure of vur said inven-
tiom and in what manner the sama is to ba
performed, we deslare that what we claim
gr—

1. A process for the manufacture of
Diesel funels actording to which an oil
peor in  hydrogen iz manufactared
synthetically by hydrogenation of &
distillable ourbon-contaiuing material
such ag mineral coul, brown coal, coal
extract, primary bifumen and tha Iiks,
and iz mixed with am ¢fl rich in hydrogen,

which i3 menvfaciured synthesis
from_earbon moncxide snd hydrogen or
by the hydrogemation of coﬁ and the

e,

2, A procesy accvrding to Claim 1
wherein' - & high-beiling Lydrocarbon
obtained by distillation of coal exiract or
primary bibumen is edded to the oil poor
ig hydrogen befors or alier ils admizture
with the oil rich-in hydrogen.

8. A process according to (laim 1,
wherein a golid bitumineas hydroearbon,
for cxample coal cxtract or primary
bituwmen; cbtained from coal is added e
the o1l peor in hydrogen before or after
its mixtura with the oi] rich in hydrogen.

4. A process according to Claim 2 or
Cluim 3, wherein a propoziion of low boil-
ing oil rich in hydrogen in excess of that
necessary is 4dded and the exeess of this
oil rich in hydrogen iz egain remeved
after separation of the precipitated sub-
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stances of high molecular weight, stabili-
sation of {he mixfure being thersby
effected.
B. A process for the manvfacture of
5 Diesel oils substantially as deseribed in
aceordence with the fovegeing example,
8. Diesel oils when ovbinined by a
process clgimed in any of the preceding
clajing, B

Dated this 26th day of March, 1937.
For the Applicanta:
GILL, JENNINGS & NVERY-
CLAYTON,
Chortered Patent Agents,

§1/52, Chancery Tane, TLiondoz, W.C.2,

Referenve has been directed, in pursu-
ance of Reetion 3, sub-secHon (2), of the
Patents and Designs Acts, 1907 o 1938,
fo Specification Now 491,221,

FLeammgton Spa- Printed for His Majesty’s Stationery Office, by she Cmirjer Press—1939



