3, Preparation of the Diesel Fuel Blends.

It is of interest to relate the manner in which all fuels, for
- aircraft as well as for ground forces, were prepared for consumption
in war-time Europe,

The utmest scerecy was maintained at 2ll times inside and out-
side Germany regarding sources of fuels and preparation of blends,
Producers were ordercd to ship certain quantitics of products to
locations designated by a number and were not informed of the dig-
position or ultinzte destination of these products. Blending was
accomplished upon the orders of certain organizations, without any
knowledge of the identity of the products blended, Pecple who had
complete knowledge of the fuels and lubricants situation were, for
automotive cngines, the personnel of the "Zentral Bllro fllr Mineral
Oel" in Berlin and for aviation engines, the personnel of the "Ober-
kommando der Luftwaffe." Under these, the Miirtschaftliche Forschung
Gesellschaft!" or WIFO, assisted Ly the "Reichs Amt fllr Wirtschafts
dusbau® in Berlin, toek care, at strategic points throughout Europe,
of the stcrage, blending and distribution cf fuels and lubricants,
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3, Preparation of the Diesel Fuel Elends, (Cont'd)

WIFO Depots, such as the huge WIFO Nos 1 at Hizacker, on the
Elbe south of Hamburg, were equipped not only to store fuels and
lubricants in underground tanks and in barrcls, but alsc to make
control analysis im a well-equipped laboratory, ancd to carry on a
certain amount of research independently from the manufacturers.
This set-up explains some of the difficulties encountered in the
attempt to get a complete picture of the liquid fuel situation in
Central Europe, , o D

For d}.eéél fuels the usual tyres of blends were prepared in
.. WIFO depots. For the more elaberat.e mixtures only, necessitating
preliminary treatment, did the manufacturer take a hand _in the processe

From the point of view of ignitability alone, Kogasin II from
~the Fischer-Tropsch process is an ideal product, It has been demon-
“vshrated however that, used aldne, it is far from being an advantageous :
diesel fuel, Tests have proven that, compared with a diesel fusl of
petroleum origin having a cetane rating of 47 and a specific gravity
. of 856, Kogasin-II with 86 cetane rating and 4770 specific gravity,
when used in engines adapted to low cetane fuel, the only engines
available at this time, showed: _

(1) an incréase in consumption of around § percent (based on
equal heat value), o :
- (2) an increase in exhaust gas temperaturc of about 25 percent.
S 3 ) ) - ¢ . -

This was attributed te the fact that Kdgadin II does not have enough
fbhody", as it is referred to. It ignites too fast but burns too
lowly and must be blgnded with some of the other producis listed
boves Therefore Kogasin II was used mostly to upgrade the ignit~
abllity of other fuels. . ’ DA o

i

.

;1 Fuels, with the specifications,
Bl ke, mith e spec
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3 Preparation of ths Disgel Fhiel::

When the mixture involves tar cils from the carbomigation of
coal, or shalc oil, serious complications arise from the fact that .
these oils ccntain high percentages of asphalt, gum and carbon=-
forming elements which rapidly eclog the injection nozzles, especially.
. in small high-speed engines, Furthermore these womponents hdve a'. -
tendency to segregate out of the liquid, when'Kogasin I is added. . *
and to settle in storage tanks. Originally inhibitors. were used to:
prevent this condition, cither 2 cubic centimeters .of eresol for = &
100 centimeters of fuel, or 0,02 grams of mono~benzyl~amido~phenol - -
in weak aleohol solution per 100 centimeters. of fuel, o

It became therefore necessary to refine the mixtures, and Dr,
:He K8lbel of the "Rhein~Preussen Company" in Homberg, Ruhr, devel~
oped several processes for that purpose, The initial Process con=
sisted of a 20 percent liquid sulfuric acid wash at atmospheric
temperature follewed by a ¢austic wash with fullers earth filtram
tion, ZIater aluminum chloride was substituted for the sulfuric
acid wash, followed by mcutralization and filtration, The latest
method, covered by Deutsche Reichs Patent No, 730853 dated 28 Jan-
uary 1943 for the "eleaning of mixtures of tar oils and aliphatic
hydrcearbons" consists cf a troatment by sulfur dioxide S50p, in
gas form, at atmespheric prossure, On the following tabulation can
be scen a typical pieture of the changes taking place in the fuel
by the use of this process, .

{ Kogasin II [Tar Oil [uixture of Diesel Fuels | Petroleunm
! : Before "After gas=oil 4
Treztment Treatment | (for ¢
Spec. cravity « 760 1.060 862 «855 357
Color Water Clear|Black Browngnot {YellowyTrans-| Yellow
transluecid [lucidjFlucresH
) - | Cant«. ’
Boiling Index | 218°¢ 26006 | 260°8 260°C 275°%
Cetznc Zating = | 96 20 © 60 60 50
Flash Puint P,i.! L8°C 114°% | 70% 70°C 90°C
Pour Point - |-28%C Zero | ~20°C -209C | =30%
Lower Calerific |10500 Gal |9980 call—m—m- 10100 10100
value : P
IConradscn Carbon{l03 % a26% ino data LO0L% +05%




3¢ Preparation of the Diesecl Fuel Blends, (Cont'd)

Kogasin II |Tar OL1 |Hixbure of Dicsel Fuois | Petroleum
i ” Before After | gas-o0il (for
| : : Treatment ! Treatment  : oomparison)
i ' : " v
d 4sphalt | Zero 2,52 | JL6% +03% : 406%
(Hagemann & i . S
i i
Insoluble in %Zero ' 4.8% B87% 1 ,05% +11%

Proportions of carbén and hydrogen in thesé mixed Diesel fuels are:

187-;90 percent C, to §-12 percent H with a fraction of one
peregnt of sulfur compared with following proportions in the
Kogagint « = - -

¢ - 85 percent
H 4 15 percent
No gulfur

The proportions of Kogasin II in the mixtures vary according
to the results desired, It has been found that the cotane rating
increases practically in proportion to the quantity of Kogasin in

~ the mixture; thus 35 percent tar oil and 65 percent Kogasin has a
cetane rating of 57 while a 50-50 mixture has a cetans rating of 52,

" The refining process is said to be inexpensive, as the loss of
" 80p 18 extremoly small, the bulk being used over and over again, The
amount of heavy tar, asphalt,-and carbon precipitated out of the fuel
during the treatment is about 10 percent. of the total in weight. The

- refined mixture, 5 diesel fual YR is clear; stable, -
s ily with all other diesel fusls,.and is even less corrosive
© {zinc test) than petroleum gas oils DHedel motor tests have shown =
 bhat it compares advantageously with potroleum diesel fusl as to ex~.
haust gas temperature, Yow GO -content of these pases. ‘consumption _
S PSEDOmG ;

W
L)




quid 802:

rating, dlstlllates of paraffinic nature can be Yy
f II ‘to remova,mos’o of the waxes tha’e

ollowed by .a butane extraction,
5e .o high p ;‘ﬂhi

’ , , 2t6 from the 14 qu
of brown coal, treated as above, w111 yield only 60 kilograms of
~ diesel fuel of -31°F pour, 53 cetane, or 88 kilograms of diesel fuel
., of ‘50? pour, 5 t R i o ) =

. (a) Use of‘Gaeoline in Diesel Eggingg ;‘ A

At various txmes during the war the Germans- experlenced a sere ﬁ'y
ious shortage of adequate diesel fuel, These shortages were partly
due to the necessity of concentrating production efforts upon the
preparation of high-test aviation gasolinee 1t was necessary at
thesc times to operate dicsel engines on gasoline and gasoline blends
which were or could be made available locallyes Regardless of the type
. of gasoline blend used, an addition of 5 percent of motor oil to the
fuel was prescribed, to protect the fuel injection pumps and not to
improve the ignitability, There is a basic difference between dicsel
injection pumps, lubricated and sealed by the fuel itself and gaso=
line injection pumps, used currently on aireraft engines, lubricated
by a supply of motor oil., Naturally the situation being temporary,
no change cver of the injection system was made, The only diffi-
cultieg mentioned in connection with the use of gasoline in diesel
engines were the excessive overheating of the engine and some ten— -
dency to vapor-lock in hot weather, In certain cases additives were
needed to reduce the octane rating and bring the fuel more in line
with a diesel fuel, Chlorpicrin was used as one of these additives,
4 cetane rating of 35 was aimed at, It can be cbtained either by
fractionating properly the Fischer-Tropsch gasolinc, or by blending
a gasoline of as high as 80 octane with a high cetane diesel fuel,
Naturally low aromatic gasolines such as "Ruhrbenzin! were selected
in prefersnece to higher grades,

An attempt was made to use benzol, Ignition was possible only
by mixing ethyl nitrate vapour with the air used for combustion;
the engine stopped as soon as this addition of vapour was cut off,
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3¢ Preparation of the Diesel Fuel Blends, (a)(Cont'd)

The ethyl nitrate was kept in a brass container in a water bath, as
its boiling point is 194°C, The vapour circuit had to be absolutely
tight as ethyl nitrate vapours arc toxiec, Approximately .3 cubic
centimeters of nitrate was used per one liter cylinder, An attempt
to spray liquid ethyl nitrate in very small quantity into the cy-
linder resulted in a serious explosign,

During the diesel fuel shortage of 19L1-l2 tests were conducted
at the lLeuna plant of I,G, Farben for the use of a 50-50 mixture of
diesel fuel and Leuna gasoline produced from the hydrogenation of
brown coal tar, and having a cetane rating of 35, No difficulties
were noted except a slight reduction in power in trucks and loco-
motive diesels or in small copstruction engines, In large, slow-
speed diesels vapor-lock difficulties developeds



