Ut A A St
i SRR D,

9. Description of Pott-Froche Process. (cont'd.)

processed as tar or piten which were furtrer along the path
toward middle oil. Since Germany required- the maximum pro-
duction of gasoline from each plant, it was more expedient
te process piteh than cosl extract. Therefore, the extrec-
tion wrocess wes not operated to produce stocks for hydro-
genation, but rather for special purposes. It was found
that the extract could bte coked to give a carbon that made
good electrodes for use 3in the aluminum industry, and hence
most of the »roduction-was diverted to this murpose. The
Ruhrél Comnany felt that the future of the nrocess lay in
the nroduction of special purnose materials rather than in
the wanufecture of mbtor fuel. They felt that the extract
might be used as molding plesties, fillers in structural
aaterdal, or 2s Insulsting coatings for wires and cebles.,
In ordeq to dissolve the extraet o solution of creaol,
tetralin, henzol, and pyridine wez used since ordinsry sol-
vents were not suitetle. This process mey find grester
commercial aprlicztion in the future, although 1o dete its
record hee not been vary imoressive, ’

10. Discussion-of the Products of Hydrogenction.

As has been descrihed in the previous sections of this
report the Germens made a veriety of synthetic Ffuels by
bydrogenatior of corls, tars and pitches, i each of the
row materisls hnd its own characteristics which made it a
better stoek for certein products than for cthers. This
cection of the renort, thercefore, is an endeavor to ration-
alize the various hydrogenstion processes «nd contrast the
variations in the products. £lthough the Germen fuel pro-
grem for the war wss 2 cownlicated eerics of halznces, yet
there were severecl genersl prineinles which poverned the
nroduction vrogrem, and this section will cttemnt to show
hov these opersted,

£11 of the five main sources of raw me tericl, nomely
brown coal, brown coel te?, bituminons coal, bituminous cozl
tar, end nitches plus cracking residues, cculd be trecsted
to produce various yields of evietion grede gesoline,  There
were three moin ways of prepering cviation gosoline, nemelyy
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10. Discussion of the Products_of Hydrogenation (cont'd:)

by the thres ster hydrogenation process for coals aznd ters,
the two step hydrogenation process for pitch as practiced

ot Welheim, and the two step hydrogenation of coals znd

tars followed by & DHD treetment. The last mentioned opera-
tion was beeoming increasingly important in Germany from
1939 until the close of the wer, and for further deteils on
this subject the resder is referred to 7. 8. yaval Technical
Eission in Furgpe Beport entitled 1The Manufacture of

& viation Gassline in Germeny, R4)

The following toble shows .the principcl cherscter-
istics of avietion gasoline preduced by the first two methods
from brown corl, brown coal tar, bitaminous cozl, bitumin-
ous corl ter, and nitch. :

CAZRACTERISTICS OF AVIATION CRADE GASOLINE BY IYDROGENATION

Raw Materisl . Brown Brown Eituminous Bituminous Pitch
Cozl Cosl Coal Ter Coal .
Ter - ‘

Epprovimate yield, 0.42 0.72  0.75 0.47 0.23
tons /ton* :

Evnecific Gravity, 0.72 0.71 3.73 0.74 0.78
150¢

Distillation:

Initial ©C 45 43 46

7 to 70°¢ 25 17 15

9 to 100°¢ 47 64, . 65 58 38
7 te 120°C g9 88 78

*Includes anly the coel nrocecsed in the hish nressure Sump
Phsssz. :
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TABLE T (cont'é.)

Rew Meterial Brown Brown Bituminous Bituminous Pitch
Coal Coal Coal Tar Cozl
Tar ‘
¢ ts 1500¢ . - 96
E.P.7C. 717 139/98 134/98 160 151/98 165
Vooor Pressure, 0.39 0,42 0.50 - 0.45
&tn,

Compositiong

4 paraffins 52.5 58.0 37 36.5 35
¢ prometics 8.5  10.5 8 ‘ 9.0 45
4 HWephthenes 38.0 30.5 55 54.0 20
@ Unsaturates 1.0 1.0 . 0.5 -
Octene No. (M>ter 71 69 76 73 80
Method )
Qetane Wo.(+.124 90 - 89 9% 91 95

CTiE.L.)

T™ils table shows tne relatively high peraffin content
of the gasolines produced from brown coal and brown coal
tsr ond the resultant lower octane ratings compared with
those produced from bitaminous coecl and ritch. The yield of
gasoline from bituminous coal was £lso grester on cccount of
the lower oxygen end higher carbon contert., - Cosl tar of
enurse gave the highest conversion to gacoline, while the
high zsphelt content of the pitches made it more profitable
to sell & mejor portion of the surplus product 2¢ fuel oil
insteed »f recveling. The cviation gaeoline produced, how-
gver, had a very good nctone rating 2an account of 1fs high
sromatic and isoparaffin contents.

The Germen fuel program for the wor recuired consider-
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. 10. 'Discussion of the Pfodﬁcts of Hydrogenation (cont'd.)

ably more avistion gasoline than motor fue., and only 25-
30 percent of the total gasoline production from the hydro-
genation plants vas motor fuel grade. Since bituminous

coals were superior raw materials for aviation gasoline,
 those plants processing that material produced only aviation
gasoline. Part of the production of the brown coal end:
brown cocl tar plants went to motor fuels, as the high
peraffin contents of the oils gave them lower octane retings.
Then, too, it was more difficult to produce a high quality
material in the single gas phase treatment of brown coal

tar. The following table shows the princiral characteristics
s motor gasolines.

TAELE 2

CHARACTERISTICS -OF MOTCR FUEL EY HYDROGENATION

Raw Material . g Brown ozl Beown Chel Tar
Approximate yield, toné/tcn, 0. 47 0.80
Specific gravity, 159 - 0.77 0.74
Distillation:

Initial®C 35 43

4 to 7000 21 5

7 to 100°¢C 45 38

% to 120° 61 57

% to 150% : 81 o 85

E.P. °C/% 191/98 . 168/99

Vapor pressure, atm. ' 0.63 at 40°C
Composition:

7 paraffins 59.0 56.0

-73-
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 TABLE 2 (cont'd.

Raw Material -'Brown Coal . Brown Coal Tar
a Eromctics 8.5 . 17.0

% Nephthenes 30.5 _ 26.5

¢ Unsaturaztes 2.0 0.5
Octane No. (Motor Method) 60.5 abbut 60

Octane No. (+.12¢ T.E.L.)  about 75

Sore. diesel oil was produced. by hydrcgernation of brown
coal and brown cozl tars, since the high raraffin contents
of the oil gave it a good cetane value. Cnly the sump
phese plus the first gas phese hydrogenation were employed,
=S the object was to obtain & product higk in normal puaraf-
fins end naphthenes. The TTH process gave a high conver-
sion of brown cozl tar to diesel oil which had the same
cheracteristics as that iede:by the tvo stage hydrogenation.

TABLE 3
CHARACTERISTICS OF DIESEL OIL BY HYDROCENATION

OF BROWN COAL AND BROWN COAL TAR

Spccific Cravity 0.84

Aniline point, OC L5 -
Distillation:
Initisl OC 1949¢
% to 2200¢ 33
% to 2400C 55
% to 260°¢C 72
2 to 230°C 84
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TABLE 3_(cont!d.)

E.P.OC/ 312/99
Phenol less 14
Sulfur less 0.1%
Cetane WO 45-50 -

The T.T.H. vrocess usiang brown coal tar was the only
combination of caw material and hydrogenaticn - processes
thot was used to produce lube oils and waxes, as direct
hydrcgenation destroyed the paraffin constituents in the
other-cozl substances processed. The Zeitz plant produced
two grades of lube oils, a light L° Engler (180 SSU) spindle
0il and e heavy 6-80 Engler (215 SSU) machine oil. The
yields were approximately two parts of the former to cne of
the latter. The waxes were 2lso of two grades, a herd wax
end 2 soft wax. The former, which had a melting point of
40-457C, constituted one-third of the produé¢tion, while the
other two-thirds had & meléing point of 52°C.

Fuel cil was produced in limited emount almost exelu-
sively by the hydrogenation of pitch. As has been previous-
ly mentioned, the high asphalt content of the heavy residue
0oil from the sump phase distillation would have been diffi-
cult to hydrogenerate, if it had been recycled. Therefore,
this product wae seld for fuel oil. The yield of fuel oil
was approximately twice that of gesoline, The Welheim plent
(Ruhroel AG) was the only large urit to operate on pitch.

11. Opercation and control of the Units.
(2) Introduction. |

This section of the report deals with mechanicel opera-
tion of the equipment. It will irclude & summary of operat-
ing sequence for sterting up end shutting down the high
pressure chembers, safety mersures, an ousline of control
methods, and & brief discussion of instrunentation. Opera-
tions which are common to all chemical industry, such as
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