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50 ATHOSFHERE DERYDROGEFATION WITH A
" GATALYST THAT CAN BE REGENERATED, RE-
PORT ON RESULTS IN THE 100 CCli, FURNACE.

Ref, No.: N~15 Report No.$ LU 558

Origins  1.G.Farben Ludwigshafen Author: Guenther
Date: 8/17/40 Contents: 12 text pages
Frames 1=20 _ : 6 tables

4 figures

SUMMARY

1, Contact masses for the preparation of gasoline by dehydro-
genation at 50 atmospheres were developed. The best contact
masses were made of molybdenum and active clay,

2. The addition of alkali to the molybdenum~clay contaoct
masses lowered their activity (Rudoerfer contact mass) .

3, The dehydrogenation activity rises with the Mo concentration .
at least up to 2 concentration of 100 kg. Mo per cubic meter,

4, An experiment was run for a period of 125 deys during which
time the contact masg was regenerated five times. The contact
mass regenerated once was more active than the fresh contact
mass. After the fifth regeneration the same good results were
obtained as after the first Tegeneration, The used contact mass
was solid, No disintegration had set 1in,

5, By dehydrogenation of the fractions boiling above about 100°¢,
from pasoline samples S4%3% oF 7019 and later addition of the
corresponding low bolling fractions, there was obtained with

h-7:, loss (gas and coke, however no distillation residues) gas-
olines of higher knock rating snd of excellent aromatic distrib-
ution, It is to be sesusied that this gasoline is better than

all known evomstized gasolines, incluaing Welhein gasoline.

6, The activity of the contact mass drope off rather slowly.

In the preparation of naphthenic-aromatic gasolines (7019) the
contact mass could be used for periods of over four weeks., With
naphthenic~paraffinic gasclines (6434) periods of &-14 days are
reached with a reduction in the sromatic formation of about 20
per cent, = | - -

7, Increased aromatic formation is accompanied by higher gas
formation,



Frame 1-20 . (Contd. )

8, By incregsing temperatures stepwise excellent ylelds of
aromatics ere obtained with a relatively emall amount of gas

formation,

9, In the first experiments the influence of chromium on reé-
tarding gas formation could noi ke confirmed,
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TESTING OF CONTACT MASSES FOR
HYDROGENATION IN THE 100 CC FURNACE = 408 NUMBERS 1=8

Ref: No,: N=16 Report No.: LU 558

origin: I.G.Farben Ludwlgshafen Author: Nonnenmacher
Date: 8/13/40 Oettinger & Oonath
Frame No: 21-29 Contents: 6 text pages, -
6 tables
' SUMMARY

In elght 100 cc. furnaces of which four were arranged in a lead
pomb, a series of contact masses were compared under the usual
dehydrogenation conditions (15 atm, of hydr, pressure, 500°¢. ,
0.5 kg. per liter per hours throughput) according to their tend-
ency to dehydrogenate heavy gaeolines rich_in hydrogen - with

the contact mase 7360 (active alumina and 6% molybdenum trioxide).

By the addition of 1% Cro03 (7612) or 0,.34% as well as 3.4%
zinc oxide (7815 and 7613) contact messes were obtalned that
vere semewhat more active in arcwatic.formation and cracking than

7360,

Gompared on equal quslity of product contact mass 7612 glves
somewhet less gacification than 7360, .

The results were confirmed in part in larger autoclaves.
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REFORT OF THE 011 CONFERENCE HELD AT LFUNA 12/22/37

Ref, No,: N=17 S Repozrt: 558
Origin: I.G.Farben Leuna
Date: 12/22/37

Frame No: 30-80

SUMIARY

£

A total of 11 papers vwere given ai this meetling:-=

PART A. Discusslon of Nitrogen

1. Sale and market conditions for nitrogen fertilizers in
Germany and foreign ccuntries, (Oster)

2. Sale and market conditions for technical nitrogen. (Hanser)
2, Food conditions and sale of nitrogen. (Stroebel)
4, stmtus of the projects in foreign countries. (Fahrenhorst)

5, Progress and development of production. (Goldberg)

PART B, Discussion of Oils

1. Sale and market conditions for gasoline, (Fischex)
2, Hew developments in the field of hydrogemmilon. (Pier)

The development oI epecial steels ior h;gn pressuxe
apparatus, (Wyazonirski)

f
i
v

4. The construction of hydrogenaition apparatus and their
simplification. (Von-Feldert)

5. Significance and position of the soft coal production
in Leung, \nenntnv)

6. The oil indusiry in America. {Buetfiech)



¢u5cﬁ

THE CALCULATION OF GASOLINE
. OCTANE NUMBERS BY ARITHMETICAL WEANS

Ref, No,: N=18. Report No.: LU 558

Origin:  1,G.Farben Ludwigshafen Author: °~  Wehn
Date: 8/9/40 Contents: 2 pages text
Frame: 81-88 C tables

1 figure

SUMMARY

It is often desirable to obtain a quick evaluation of octane
numbers of gasolines« The customary evaluation of the octane num-
ber of gasollne, verticularly when aromatics have to be removed
first, takes large cuantities of samples and also considerable
time. On the other hand the octane number of the original gas-
oline without %he arcomatics removed is always available. In this
article the author aitempts to evaluate the octane number of the
pure gasoline without aromatice Ifrom the octane number of the
original gasoline and 1ts aromatics content. From callulated
and exparimental data it is shown that the octane number for gas-
olines can be caleulated with an error of # 3 units if its con=
stituents are known, Also indirectly the possibility of calcul=:
ating the isoparaffin conteat from the isobutane content is dem~
onstrated, it is also shown that the octane number of aromatice
in gasoline can be calculated rather exactly from certain form=-
ulas given in this paper, while in other cases great deviations
are found. This is probably due to poor experimental data,

(The fommles are not included in this summary) .
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REPORT OF THE EXCHANGE OF EXPERIENCE
CONFERENCE HELD AT POELITZ FROM &/7/42 TQ 9/5/42

BEHAVIOR OF COAL RETORTS WITH A RISING TEMPERATURE

Ref, No.: W=19 Report No.: 538

Origin; 1.G. Farben Poelitz Authors: ~ Rank and Hahl
Date: g/17/42 : - Contents: 11 pages text and
Frame No: 89-98 .1 figure

SUMIARY

o )
{Article is not legible,)
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HYDROGCARBON SYNTHESIS FROM CARBON HONOXIDE AND HYDROGEN

Ref, No.: N=20 | Report No,: LU 558
Oorigin: I.G,Farben Ludwigshafen Authors: Michael
Date: g/1h 42 Contents: 5 peges text

Frame Nos 99@102. o
SULMARY

The emuleion method consists in carrying out the reaction in

& sludge characterized by very small particles of ges and
contact mass, AB sludge the high boiling reaction products

are used. The gas distribution was produced by means of foam
stones with pores of 0.10 to 0.15 mm diameter, This contaciing
means can also be fixed in place by using finely divided metal
of a particle size 1 to 5 microne in 2 heavy sludge. In.order
to counteract a sinking of the contact particles and to conduct
away the heat of resction, the heavy eludge is slowly (about 20
times an hour) agitated between the reactor and the cooler eo
that the heavy emulsion has an opportunity to be degassed at
the highest point in the circulatlion system. Temperature be-
tween 280-260°C can be used usually 2509C. Exact conditions
and materials %o be used are given in the article.
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THE MANUFACTURE OF LUBRICATING OILS FROM“SYNTHETIC‘PRODUOTS-

Ref. Wo.: N=21
Oorigin: 1.G.Farben Ludwigshafen Authori . Hichael
Date: 8/13fk2 Contents: 1 page
Freme No: 103 ‘

SUHBARY

Lubricating oils'can be manufactuzed from the producis of olefin

‘Report No.: LU 558

text

polymerization or from the products of chlorinated paraffin,

The heavy gasoline obiained by polymerization of olefins at

2500C yields a good V.I. oil only if the fraction boiling below
If this is not done it

'1500C 18 excluded before polymerization,

hag to be extracted with S0p before polymerization.

01l may be nsed for polymerization without treatment.

has %o be hydrogenated and then chlorinated before use,

The middle

The paraffin

Motor oils are obtained by the polymerization of olefins from

heavy gasoline and middle oil,
ag 1ight components of aviation motor oils.:

These products may also be used
Steam cylinder oil was

obtainad by using chlorinated peraxfins as a stariing material.

o Yield
.. Theozretical | Treatment of Referred] Total
Stariing Yield of Starting . to of 0ily
Haterial Qily Fraotionm Material Product Fraction! Fraction
Extracted and
Heavy gasoline polymerized sutomobile
150-200°C 124 v.1. 86 oil 30% b,
Middle oil | Polymerized | Automobile
" 20045000 4ad, V.1, 83 o1l Lo 17%
Peraffin Hydrogenated | Hot steam cyl-
350°¢C 13% & chlorinated| inder oil 50% 1%
| 289

Four per cent of

propylene lubricating oil can
be added to this %total yleld by polymerizing
the propylene fraotion.
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DHD EXPERIMENTS IN THE 40 LITER FURNACE (3 DHD
FURNACE WITH INTERMEDIATE REHEATING, 1 REFINING FURNACE) 8/10/42

L]

Ref, No,: N=22 - : Report No,: LU 558
Origin: 1,G,Farben Ludwigshafen Author: (I1legible)
Date: 8/10/42 Contents: 7 pages text
Frame No: 104~128 - 14 tables

7 figures

SUKMARY

Scholven 5058/6434 gasoline was dehydrogenated to high-power
fuel in the 40 liter oven 601 at pressures of 20, 34 and 40
atmospheres and with an adisbatically falling temperature. A%
50 atmosphere and with favorable working conditions using a
cycle lasting 20 hours 78% of stabilized gasoline boiling up
to 165°C with an aromatic content of 68 to 69% by weight, leav-
ing a distillation residue of about 5%. The total yield of
liquid was therefore about 3-1/2% higher than from previous
“rung made in the 100 liter autoclave. :

At 20 atmospheres pressure the same aromatic content was ob-
tained and & 77% yiela of stabilized gasoline and about &%

distillation residue.
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THE DEPOSITION OF “CAVIAR® IN LIQUID PHASE FURNACE 8/10/42

Ref. No,: K-23 Report No.: L.U, *558 -
Orlgin: I.G.Farben Ludwigshafen Authors:-  Ramk, Leonderdt
Dates 8/10/42 ‘ and Wittmann -
Frame No: 129-133 Contents: 4 pages of text
_ 6 tables
SUMHARY

The properiies of -all high-ash containing sediments and thelr
coal ash from the liguid phase furnaces of semi-works-and
industrial plants were compared. The results obtalned showed
that sediments of highly different types can be formed; a faot
which mey be based on the common cause that the used copl con-=
taine a certain amount of alkall and alkall earth metals which
is usually expressed as the alkalinity of the coal, Different
types of sediment are formed depending upon the relative pre-
portions of alkall and alkali earth metals present (bound to
chlorine or carbonic acid (Cop). The results of the experiments
are given in a table,
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THE INFLUENCE OF TEKPERATURE AND
THROUGH=BUT IN THE 600 ATMOSPHERE
AROMATIZING OF LIQUIFIED BITUMINQUS COAL
MIDDLE OIL WITH "TERRANA" CATALYST 6/29/42

Ref, No.: N-24 Report No.:
origin:  1.G.Farben-Ludwigshafen Author: Trefinow
Date: - 6/29/42 Contents: 4 text pages
Frame No: 134-1U6 2 tables and
‘ 7 figuree
SUMMARY

1, Thesaiomatizatlon of middle oil obtalned by ligquifying
apthrecite coal from Scholven with ocatalyst 7501 (Terrana with
No. 3) was studied.

{a) At constant through-put and varying the temperatuxég
between 460-510°C. and

(h) At a oonstant temperature (26.0 MV) and varying the
throughput from 0.8 to 2.0

The repulis of the two experimental geries ara shown in the
form of tables and figures, '

2. Vith increasing temperature the following can be shown.

(n) An increase in the totsl gasoline fraction of from 48%
at 24 UV to 90% at 27 KV end an increase in the gas-
oline fraction boiling up to 1009C, of from 40 to
68 per cent, : .

(b) An inorsase in aromatics in the gasoline from 22% to
38% by raising the temperature from 493° to 510% C,

{c) A big drop in the B-middle o1l aniline point from
+280 to =139, - l

(d) A&n increase in the case of vaporization. The vapor~
iration ourve of the gasolines obtained ascends very
gtoeply in the temperature range 493 to 510°C. and
reaches the value of 59% &t the later temperature,

(s) A decrease in the butane content from 50 to 20% and
of the isobutane content in the total, butane from
L7 to 25%, \ ,

3, With increased through-put the following was observed.

(2) A decrease in gasoline content from £0% at the through-
put of 0.8 to 42% at a through-put of 2,0 and a de~
crease in the gasoline constliuents bolling under
1009C, from 65 to 3&%.

(b) &n increage in the»gromatics in the gasoline from
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THE INFLUENCE OF TEMPERATURE AND

THROUGH=-PUT IN THE 600 ATHOSPHERE
AROMATIZING OF LIQUIFIED BITUMINQUS COAL
MIDDLE OIL WITH "TERRANA" CATALYST 6/29/h2

(Contd., from Sheet -11-)

25 to 35% and at the same time & decrease of the
B middle oil aniline point from #6 to =9°C.

(c) AGQeoxease in the vaporization from 25% to about
1 ?’00'

(d) An increase in the iodine number of the gasoline irom
3,8 to 5.7 and of the middle oils phenol content from
0.25 t0-1.6, '

(e) An increase {n the boiling point of B middle oil from
2940 to 320°C, .
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CATALYST NQ, 7846&250 6/26/42

Ref. No,: N~24 | Report No,: LU L9g&

Origin:  X,G.Farben Ludwigshafen Authozr: °  Fuener

Date: 6£26/42 . Contents: U4 pages text

Frame: 147=1h2 2 tables
SULHARY

since catalyst No. 7846 (A1,04-1100-Ni0) gave good results in
the semi-works prehydrogena%ion plént at Ludwigshafen, this
catalyst was installed in Scholven but had to be removed after
2-3 weeks dve to low activity, Since this reactor was techni-
cally different than the semi-works the cause of why the catalyst
did not work could not be proved, Later tests on a small scale
ghowed that the catalyst in its original form (containing no
-sulfur) wae active in a small scale plant but had low activity

in a large plant, The reason was found to be that in the small
plant the catalyst sulfurizes at the start and thereby increas-
es its activity while a4 technical plant catalyst keeps its
original low activity, For a test at Leuna, catalyst 7846 was
used in a sulfurized form,

The catalyst wae then used at Leuna ior _about 8 months before
it showed a decrease in activity but it still gave production
of phenol and aniline compounds. '

Then molybdenum was replaced by tungsten, An exact description
of the manufacture of the catalyst and its different properties
according to the different constituents and modes of manufacture
is contained in the paper. The paper briefly compares results
obtainsd with these modified catalysts,
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HYDROCARBON SYNTHESIS FROW Co AND Hi WITH

AN YRON CATALYST ACCORJING TQ THE umUL ON METHOD
Ref. No.: N=25 Report No,: LU 558
Origin: 1.6, Farben Ludwigshafen Author; (Not glven)
Dase: 6/23/42 ‘Contents: 2 pages text
Frame: 153~155 2 tables

Tables are ziven (not included in this summary) which summar—
ize the prooucts obtained in a ten week run on & 1.5 cubic
meter furnace at 250°C. and 20 atm, with a gas mixture of CO:H
(55:45) and 2 daily yield of 0.3,

In smaller experiments a high percentage of high boiling Erod—
ucts were obtained, The paraffin content was as high as

per cent, Some of the products were further worked up to
yield alcohols, sulifonates, fatty acids, lubricating olls and
leather oils,
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REMARKS ON THE REFORT: “AN INVESTIGATION OF THE HYDROGENATION
OF A COLLOIDAL COAL SOLUTION" BY PROF. JOSE PERTIERRE 6/11/42

L3

Ref. No.: §-26 . Report No,: LU 558
origin: 1.G.Farben Ludwigshafen Author: Reite
Dates 6/11/4%2 Contents: 3 text pages

Frame: 156-158
¥ ] t) i
SUMMARY

This work is & surmary of & series of experiments by the

Prof. Pertierre., Included asre experiments on hydrogenation

of colloidal solutions of soft coal in anthracene oil, the
partial elimination of oxygen from coal through heating undex
pressure with hydrogen with dispersion sgents, softening point
of cosl efter hydrogenation, extraction of coke, with boiling
anthracene oil in & COo, atm., Autoclave experiments with tetra-
1in,with phenol, and with tetralin-phenol mixtures &s solvents
were made. Measurements of density, viscosity, surface tension,
and immergion hezt on introduction of dry coal also webre made
using these solvents., The author describes measurements of the
vetting test, pycnometric measurements of the density of coal
gamples, the anslysis of the chemical structure of colloldally
dissolved coal and compares them with results of other suthozrs,
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ALKYLATION OF UNSATURATED GASOLINES 6/8/u42

Ref, No,: =27 - Report No.: LU 558
origin: 1,G.Farben Ludwigshafen Author: (Not Given)

Date: 6/8/42 : Contents: 2 pages text
Frome: 159-164 ' I tables
SUMMARY

— —————

In connection with a conference on hydrocarbons the results
obtained in the alkylation of unsaturated gasolines and spec—
1fically cracked gasolines were discussed. It was disclosed

that the problem was being studied at Oppau, Leuna, and in the
Ruhr, Casolines with remarkable antiknock values were obtained
in the Ruhr and at Oppau, The alkylation of unsaturated gaso-
1ine instead of butylenes is a fact that can be explained by the
higher olefins obtained by thermal cracking contain undesirable
diolefins and emall demand for the high boiling fractions, Therm-
ally cracked Fisher-and petroleum gasolines, and Michael-gasoline
after catalytically cracking conteln very 1little diolefins and
are good starting meterials for alkylation. In contrast to the
C-l alkylation, the treatment of the higher olefins require a
high cxcess of butane (more than 5 volumes) and a longer Treaction
time, -The reaction temperature gshould be 0-10°C., the zatio of
gasoline: acid (1:1-1:2).

The gasolines alkylated in thie study were 2 primary gasoline

" (4ichael) boiling below 1509C, and refined over bauxite and a
similar gasoline boiling below 3009C. and refined over bauxite,
cracked gneoline from Michael middle oil and a cracked gasoline
from (Reitbrock-petroleum).
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THE PRQCESSING QF SYNTHETIC MIDDLE OIL :
(DR, MICHAEL) BY CATALYTIC CRACKING AND ALKYLATION

Ref. No,: N-28 Report: LU 558

Origin: 1.G.Luvdwigshafen Author: Free

Date: 6/8/42 Content: 6 pages text

Frame: ~ 165-171 1 table
SUMMARY

liddle oils from the CO=-Hp synthesis (Dr. Michael) csn be easily
convexted into highly unsiturated gasoline through catalytic
cracking. A high yield is obtained and the resulting gasoline
(£rom bomiddle‘0113 bag a higher aniline point than the orliginal
0il. Also obtalned are liquefied ghees with over 50% olefins
and a slight amount of dry gae and coke, The losses due to
vaporization and coke forzation were only 27.2%. Through alky-
lation of the unsaturated cxzacked gasoline 15,3 to 11.1%(corres-
ponding to the original oil) of an alkyl gasoline (Es165°) was
obtained, This gasoline had an iodine number of 30 to 34, an
octane number cf 83.2 and of 102 with 0,12% of Fb, Through the
combipatlon of casalytic cracking and alkylation 97,9 to 99.U4
1iquid reaction products could be obtained from the middle oil,
With more favorxable alkylation conditions the yield and quality
of the alkylete could be improved still further, ‘
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THE PRODUCTION OF THREE ISOMERS--ETHYLTOLUENE,
DIMETHYLCYCLOHEXANE, AND ETHYLCYCLOHEXANE

Reof, No.: N=29 Report No.: LU K58
e

Origin: 1,6, Farben Ludwigshafen Author: Bueren

Date: 6/4/b2 » Contents; 2 pages text
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SUMHARY

0-,p=,m-bromotoluene were synthesized by the Sandmeyer reaction
and purified. The ethyltcluenes were prepared by the Wurtz-
Fittig reaction and the dimethylcyclohexane and ethylcyclohexane
were prepared by hydrogenation of the pure dimethylbenzenes and
ethylbenzene, The exact procedure for these syntheses are given
and tables of their physical properties (including density,

. boiling point, and refractive index) are given,
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THE EFFECT OF THROUGH-PUT ON THE "CRACKING" OF
BRUCHSAL GAS OIL WITH HF TREATED "TERRANAY 7/11{42
(CRACKING AND HYDROGENATING, 11TH COMMUNICATION

0
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SUMHARY

The through-put varied between 0.5 and 2.0 during the "cracking'
of Bruchsal gas oil (P1203) over the contact No. 6109 (Terrana
treated with HF), The cracking was carried out in a 200 ce.
furnace without regeneration of the contact at a constant temper=
ature of 210 MV or 408°C.

When the through~put was increased from 0.5 to 2.0, the gasoline
concentration was reduced from 54% to 20% and the fractions boil-
ing below 100°C, decreased in the gasoline from 58% to 31%. The
gasoline yleld veached its highest value of 0.36 to 0,38 at a
through-put of 1,0, The vaporization increased with the through-
put from 18% to 23%, however, the composition of the vapors is
independent of the through—-put. The gasoline octane number de-
creases from 71 to 61 with rising through-put, Thie decrease is
explained by the decrease of low boiling fractione in the gas-
oline and by the decrease of the sromatice in the higher boiling
fractions, At & lower through=put the gascline receives more of
the higher boiling aromatics than at a higher through-put, The
compesition of the whole gascline is not changsd apprecisbly with
a change of through=-put,

At a theough-put of 0.5 the gasoline fraction boiling up to 155°C,
hes an octane number of 67,5 measured by the motor method and 60%
of this gasoline boiled bvelow 100°C,

- The gasoline obtained with a through~put of 0.5 has nearly the
seme propertice as 2 gasoline obtained under the same conditions
which has been crackesd in % hour cycles, however the former pro-
cess is less efficient in the production of gasoline, but pro-
duces gaeoline of lower volatility.

In regard to the yield of gasoline, volatility and the properties
of the gasoline, catalyst 6109 produces the same results as
catalyst 643% only at a lower through-put of 0.5 and at & higher
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THE EFFECT OF THROUGH-FUT ON THE "CRACKING" OF
BRUCHSAL GAS OIL WITH HF TREATED "TERRANA® 7/11{42
{CRACKING AND HYDROGENATING, 11TH COMMUNICATION

(CONT INUED)

temperature of 21,0 HV. A% a through-put of 2.0 catalyst 6109
produces only 38% of the gasoline produced by catalyet 6434,
The gasoline produced by 6109 is also of lower quallity than the
gasoline from 6434,
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250 _ATH AROMATIZATION GATALYST NO, 8688 FRELIMINARY RESULTS
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SUMMARY

A new aromatization oatalyst 8688 was developed which had the
following compoeition: Support: 90 perts activated clay (8500),
10 parts terrana HF (6109) + 1 weight % zinc oxide as acetate

+ 10 welght % chromium oxide as chromic acid, + 2 weight %
molybdic oxide as ammonium molybdate.

This new catalyst nas about the same efficiency and produces
gasolines of the same volatility as catalyst 7019. However,

thé vapors contain considerably more butane and approximately _
twice ag much isobutane ag those from s 7019 gasoline, The gas—
oline has 7% less aromatics but considerably more low boiling
constltuents than the gasoline from 7019, The octane number is
elght units better than the gasoline from 7019,

In contragt to catalyst with terrane as oarrier the efficiency of
thie cotalyst decreases only slowly, During 2,000 houre of use
1t decreased from 0.33 to 0.28, This catalyst was tested with
olls obtained by the ligquefaction of anthracite., Recycling wes
found necessary,

The catalyet can be regenerate& by buraing off in sir,
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DESCRIPTION OF THE PARAFFIN REMOVING PLANT

AT THE BRABOG WORKS IN ZEITZ, THIS HAS BEEN

DONE FROM THE ROINT OF VIEW OF EQUIPHENT AND
‘OF WORKS MANAGEMENT IN ORDER THAT A COMPARISON COULD
BE MADE OF THE PARAFFIN REMOVING PLANT AT LUTZKENDORF

Ref. No.: N32 Report No,: LU 558
Origin: I.G. Farben Ludwigshefen  Author: Hoehn
pate: 5/8/ Contents: 6 pages text

Frame: '188-193

The differences between the paxaflin removing works at Zeltsz
and the one in Luetzkendorf, except for the difference in the
raw producis, are as follows:

1, Hixzing of the oil and propane takes place under more favor-
able conditions in Luetzkendorf than in Zeitz. At L, 1so=
thermal mixing is more nearly accomplished. The contaot
ting during the mixing is much longer in the L plant,

2. Tho cocling process tekes place under more favorable conditions
in the I, plant since the steanm compreasora permit more uniform-
cooling.

3, A% the L plant higher pressures are used in order to transfer
the mizture from the cooling tank to the filter reservolir,

I, At the 2 plant all tanks are provided with equipment to pre-
vent 3ettling of paraffin by stirring or oiroulating by
means o pumps,

5. At the Z plant the cooled mixture was tramsported excluslvely
by means of piston pumps, since the semi-works experiments
at Leuna indicated that centrifugal pumps may destroy crystials
which have formed.

6. At the 2 plant stripping by means of steam 13 not epplied in
order to keep water out of the propane curzrent, .
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_ THE PROCESSING OF A MIXTURE OF RUHR COAL TARS
PROJUCED AT 600 ATMS, IN A 10-L. FURNACE AND TOFPED AT }25000

Ref, No.: N33 Report No,: LU 558
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Dete: 5/18/#2 _ Contents: 19 pages text
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2 figures
SUMHARY

In the plant experiment for processing tar residue( )Plhlh in
ka80l peveral difficulties ocourred which were npt to be ex-
pecte? ?fter the succeseful experiment in & 10 liter furnace
P10941) | The main diffioulty was caused by insufficient asphali
decompoeition which made the combustion of tihe residue sludge im~
poseible., The carbon separation which oocourred at the same time
however was probably caused by the apparatus itself,

" An accelerated experiment in the 10-=L furnace was planned for
ths %ar residue which mas poured into the chamber in oxder to
determine tho actual nature of the above mentioned difficultiesa

According to ius qualities the so % ested product distinguished
itﬂelf from P109% by higher softening point as well as by &
higher content of sglid hydrocarbons (solid benzines) and above
all by s-agphalt as shown in the following table:

o

\ ' P 1416 get. P 1094 get,

|

Kraegar OC, 36,7 29,Z
So0lid hydrocarbons, % 9,6 g,
Swaaphnlu in 0,1% 26,8 23.5

The product is therefore much more diffioult to hydrogenmate, It
was not possible to obtain airesidue sludge which could be com=
pletely burned in tha lowL furnace ueing an iron=titanium catalyst.

Trouble Ires procespsing qou1¢ only be obtained with & molybdenume
catelyst. In order to atocomplish this result the charge had to °
be 15% smaller when compared with P1094% at the same temperature
(4780), As shomn in the following table & higher -asphalt ‘de-
composition wae obtained and as was expected a lower efficiency
and a eomewhat higher yield of fas., The decomposition of the
s0lids was poorer in spite of a longer reaction time,

(*) Distillation tar "Auguste=Viktoria®,
(1) Composition 202401, 4/24/h2
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Frame 194=227 contd,

TABLE

' P 1416 get.  P1O9Y get,
Efficlency 0.U47 0,39
Yield of gas 13,2 12.6
Asphalt decomposition® 99.1 99.3
Decomposition of s0lia% 93.7 100.0

A heavy viscous oil was obtained from P1416 by hydrogenation,
Inorease of the catalyst up to 1% did not show any advantages.

The treatment of the tar residue with chlorine and iron=titanium
was tried in order to eliminate molybdenum. After & short ex-
periment using elemental chlorine, which had to be stopped, .85%
of carbon %etrachloride diluted with middle oil was forced into
the furcace with pressure, Even if an essentizl improvement in
the total resnlt could be noticed when compared with the use of
the irvon=titaniun catalyst without chlorine, it was not suffic-
lent to obtain a troudble free combustion of the residue sludge.
Probably decreasing the size of the charge to approximately that
whioch was used with molybdenum would have been more successful,
It is probable very similar results as obtained with molybdenum
would have been obtained in this case except for the gas yield
which when using chlorine appeared to be less favorable,

However, it was impossible to prove these conclusions becahse
a leakage appeared after seven days at the chlorine inlet to the
furnace, | Apparently dhe pressure of 600 atmosphere at the furnace
temperature was too high,

o

The experiment was ocarrled out
by Dr. V4 Hartmann in cooperation
with Dr. Bupfer. ’

Prooeesiﬁg of the residue was done by Dr. Gleg

Analysis: Dr., Schiffmann
Dr, Fuener
Dr. Meier
~Dr. Hirschberger
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STATUS OF CXPERZMENTAL CHALBER &% O
MAY %, 19U2-PRODICTION OF PRIMARY BITUMEN AT 700 ATHS.
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_The exporiment to prepare primary bitumen from Silesian ocoal
at 700 atmospheren pressure showed that ovens with & small -
ges capaclty axe not sultatl ¢ for semi-works scale due to the
cicesedvely small rite of gas flow. With pure through-put of
.86 and 1.63 cuvic meter gas per kilogram of purs cosl, a
viold of Q.49 of ash free bizumeu end 2 moderate amount of
proauciion middle ol) wags obtained,

Due to the oo lerge volumes of gases the filter efficiency
wvap worse tham in the 300 atmosphere test.

The eonverzion of the prodnoé into aeh—conﬁa&ﬁzng bitumen (foz
briquetting) gave 2 yield of material for briguetting of .71.
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THE STATUS TO DATE OF HYDROCARBON
SYNTHESIS ACCORDING TO_THE EiULSION METHOD
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SUMUARY,

The emulsion method, using 1,5 cubic meter oven did not show

any techpical diffioulties. The oven can be cherged for a period
of peveral months without any difficulties. There is no doubt
that aleo in an industrial plant, using ovene of 40=50 cubic meter
napacity, the same resulis would be obtained, :

The essential parts of the plant are the following (see pioture):
a verticel standing cylindrical oven which is equipped on the
bottom part with several foamstones or candles; & chamber for
the exit geses, & condenser to remove the heat of reaction and

a centrifugal pump,

Chemette-stones (baked but not glazed porcelain) are ueed a&s
porous foam-gtones, Using an oven of a height of 8 meters as
represented by the 1,5 cubic meter oven, it has been found that
& pore dismeter of 0.2 wm, is too large and pores of the dia-
meter of 0,1 wm, were found to be too small., Foam—gtones having
pores of Q.15 diameter have been ordered.

The gquestion whether the height of the oven of approximately 8
meter 1s the right one or if smaller height would be sufficient
could not be answered at this moment. At 250° using ovens of

& netor height a deily yield of 0, %was obtained., With & 3 meter
height, 10 liter oven yields of .5 were obtained, However, using
the & liter ovens then the optimum conditions of small ovens
could not be maintained. On the other hand there exists &
relation baitween the fineness of the foam and the yleld and also
between the foam fineneas and the height of the oven, This
guestlon will be angwered by a test using an oven of four meter
- helght and RO liter ocapacity,
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CURRENT STATUS OF CATALYSTS, GAS PHASE CATALYST,

Ref. No.: =35 Report No.: LU 498
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SUMMARY

1. Prehydrogepation:

The preparation of a replacement for catalyst 5058 is degscribed,
it bas a density of 1 and containg 250 kg. of WOz per cubio m, -
of catalyst in addition %o U5 kg, Nis03. The refiainder consisis
of 700 kg. of activated olay., As staréing materials technical
aluminum sulfate (18% A1,50 ?, yvellow clay from Bitterfeld and
Nico3 are uged, Detsils of the prepazation are given,

2, Aromatizetion:

Leboratory ezperimonts on catalyet 7019 are proceedingo

3. .DHD catalyet 7360 (MoO; on aciivated clay from Oppau) ie being
procuced &% a rate of 30 cd. m, per month, The firmness of the
pelleting is still faulty. The regeneration of used 7360 has

been developed by Dr, Wittman and can now be tested on & commer=
cial scale, '

4k, Getalviic cracking:

The catalyet consisting of 35% Alo0, and 65% Si0, which has been
tested and found to be satisfaotory”for catalyti® cracking in ,
50 1. cases bas bsen prepared in $he laboratory in 200 1. quent-
itiesa. The commorcial scale manufacture is so similar to that
of acotivated clsy that the came apparatus can be used.
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STATUS OF EXPERIMENTS ON SYNTHETIC QILS
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The main work of the recent period is the conversion to a
commercial scale of the foam process in the foam plate oven,

For this purpose an oven with 1.5 cu. m. capaclity was ordered

in the early summer of 1941. Successful experiments were carr-
ied out in ithe preceding months with a smaller oven (25 1. capacity)
of simllar construction which is still in operation, Experiments .
were carried out with a third oven of 300 1. capacity using in-
tensive stirring in place of the foam plates, Difficulties arose
at the stuffing boxes of the stirring well. The experiments were
discontinued for the present and the oven was changed over to

the foam plate type process,

Details of the oven construction are given, the preparation of
the catalyst is described, and also its suspension in oil, and
its regeneration. The conditions for operation of the ovens
are! 20 atm, pressure, 55/45 ratio of CO to H,, and temperatures
in the range 25O~300°° 280 is the optimum temperature. PSul-=
fate containing foam plates must not be used. Quartz and: glass
powder plates of 0.1 &and 0,2 mm, porewidth were used, but are
too sensitive to thermal expansion on a large scale. Chamotte
plates will be used in the future, :
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CATALYPFC CRACKING OF MIDDLE OILS WITH ALUMINUM CHLORIDE
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With alumipum chlorlde cracking, midole oils of high hydrogen' content
are the best starting materials. With decreasing aniline point

of the feed oils, the yield of gasoline falls and that of tar in=
creases., O0ile with aniline point of 65 yield as much tar as gas=
oline., Naphthene and asphaltic oils of aniline point of about

55 %o 65 which are well sulted for cracking over silica catalysts
cannot be cracked commercially with sluminum chloride., Although

a 70% yisld of L gasoline i1s ohtained by cracking these olls oyer
a silice catalyst {with hydrogenation of the residue) omnly a
30-35% yield is obiained with aluminum chloride cracking, 0ils
ontside the boilin: range 200-250°C have not been investigated yet.
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REPORT ON EXPERIMENT IN PREHYDROGENATION OF MIDDLE
0ILS FROM LIQUEFIED BITUMINOUS COAL WITH CATALYST 7846.
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The prehydrogenation qualities of the contact 7846 W250 vefore
hydrogenatlon were tested in a semi-works scale furnace having a
catalyst volume of 750 liters for a period of 31 days., The

charge was oil obtalned by liquefication of Silesian coal in

a large scale unit in chamber &U4, an a-middle oil from the
Dilsenberg gasoline A,C., and likewise a mixture (1:0.5) consigt= -
ing of a-middle o1l obtained from the hydrogenation works in
Schelden and ¢=gasoline obtained from the industrial plant chamber

o

The oils werc hydrogenated at a total pressure of 280 atm., which
corresponds 1o o partial pressure of 240 atm, for the major
part of the cexperiment. Near the end of the run the total press-
ure was increased to 290 atm, which corresponds to a Eargial hydro-
en pressure of 247 atm, The temperature was 408 to 41g°C. -
21,6 4.V, at 40°c,), and & production rate of 0,60-0,81,

From the above charge was obtained b-middle oils with an aniline
point of 46-51°C,, nitrogen content of 0.006 to 0.01%, and a
phenol content under 0,01%. These products could easlily be
"venzenated” over 6434 for the production of gasoline,

Previously prepared b-middle oils with lower aniline points and
with a higher nitrogen content were not suitable for the product-
ion oI gasoline,

From these cxperiments the following rules in the operation of
commercial units should ve followed. Due to fluctuationi:in the
quality ot the charge material in gasoline production, it is
necessary to regulate the reaction temperature and production
rate so that the desired aniline point and nitrogen content of
the b-middle olls are obtained. It is necessary that catalysts
be regulated to correspond with the through-put, It is there-
fore recommended to start with a low through-put snd to change
from hydrogen-~poor to nitrogen~rich starting materials., The
catalyst was of good quality at the start. Hardness tests on
the catalyst were adeqguate,
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MEMO ON THE COKFERENCE MELD IN LUDWIGSHAFEN
ON 1/30/42 ABOUT PROCESSING OF BREUXTER=TAR
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1. Disiidlletion. According to the experiences of Dr, Dallein
in Leuna, it was found that tar is too sensitive with regard to
temperaiure to be sultable for continuous distillation in a
tube still,

2, High Pressure,

(8) In an experiment in Leuna the tar with an addition
of sulphur was charged without noticeable crusting
at low temperatures for & period of 3 weeks.

(b) Experincats in Leuna without the addition of sulphur
resulted in crusting mainly through the formation of
Inorganic substances (iron sulfide) which probably
were due to the decompozition of iron selenate,

(c) 1In the expériment at Ludwigshafen and Poelitz at
- higher temperatures the crust formation was greater,
The crusting consisted in the main part of organic
substances, The crusting probably could have been
reduead by improving the flow proportions which weould -
have resulted in a sacrifice of the high yields,

The results were nearly always thé same (ylelds 0.5 to 0.6).

On the basis of these experiments, it was agreed that it must

be possible to find experimental conditions for processing
Bruexter-tars without trouble, particularly since the tar shows .
- a very high heat sensitivity and therefore does not require much-
heating, and since the flow conditions in an industrial plant
does not favor crusting.

For this reason it was agreed to not make further experiments us-
ing lower preheating temperature with the addition of elemental
sulphur,

The unfavorable experlment with addition of sulphur in Poelitz
was not conclusive eince the coniact mass was not clean and the
preheater was run at too high a temperature,
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QUALITATIVE COMPARISON OF GASOLINE
PRODUCED FROM BITUMINOUS COAL "B" MID-
DLE OIL BY CRACKING AND BY HYDROGENATION,
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SUMMARY

For an -exact comparison of quality the following gasoline samples
were mede from 8376 prehydrogenation middle oil obtained from
upper Silesian coal:

Cracked gasolines made using'terrana and with synthetic aluminum
gllicate catalysts and the same samples were hydrogenated and
tested.

Gasolines obtained by hydrogenation at 600 atm. and 250 atm,
using the terrana catalyst were also tested. .

ND-gasolines containing 304 aromatics were obtained by hydrogen-
ation of gasoline at 250 atm, The octane numbers were determin-
~ed on 20°C. cuts boiling up to and above 100°C. as well as the
residual gasoline, The octane numbers of the fractions were

- also calculated. The super-charge characteristice of the gasoline
was determined in Oppau, The attached table contains some
characteristic results,
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TABLE
Gasoline
Catalytic Cracking Gasoline "~ Production
' ‘ Production + DMD
Terrana SynthuA1~3102
After Cat, After
Hydro- Hydrogenation
gena- of the _
tion of. |Unsat, -
the un=-. :
— sat, 250 atm.i 600 atm,
Gasoline endpoint °C, 158 [153 {157 127 122 14 165
Gasoline §=100° 58 | g | 51 1 4L, 5 53.5 57
Gasoline Vol. % Arom, 20.5{15.5121.5 (21.5 5 7 31
3 .
Oct, No, Engine Hothod 77 177.4179.5 77 74.1 76.3 80.2
E.M, + 0,12Pp 91.1{93.2| 94" }93.5 91 90, 6 95
75-10000E°Mb 78 7].6 7.5 76 77.2 17.8 76q2
120-140° =, 4, o 74 7176.8 7h 6 68.5 87,
Reaidue~Gascliney~100°¢ 6.5 26 23 159 | a3 57,5 618
Oe NOc Eo)‘jlo -ro",' ° ° ] - 05 7 °
Eeli, + 0,12 P R L [P 27 73 2
~100° E. K, 79.9{ 79 | - 79 7.4 79,1 79
100° E, i, 63.2| 67 66,5 |61k 68 £7.1 67
Supercharge-Behavior Petween By & 03 In min.| As By |Slightly Ag C
(Linimum) as Cy better 3
‘ than B4
% Gasification (coke
gases) for gasoline ,
ases , 30 f - a7 - C 17 15 22
% gasoline (Cal, from. : : :
liquid end prod.) 30 | - Ly - ?l 100 100 100
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For cracked gasoline, the octane number of fractions remain
practically constant between 100 and 135° (terrana) and 65-150°
(aluminum silicate) because the higher fractions contain more
aromatics, whereas the lead number decreases only slightly in
this range, When the unsaturated compounds are hydrogenated,
the terrana gasoline shows & sllght improvement, particularly
in the lower fractions, whereas the gasoline from the synthetic
cracking catalyst shows a slight decrease im quality, It is to
be noted that 1a the first case the supercharge curve is pract-
ically unchanged, whereas in the second case desplite the lower~
ing of octane number there is a definite improvement,

The hydrogenated gasolines (250 to 600 atm,) were very similar
to each other, and in the fractions up to 859C. were practically
ldentical with the cracked gasoline. In the higher fractions
the octane numbers decrease very steadily becavse of the lack
of aromatics,

The 6434 gasoline dehydrogenated to 35% aromatics content was
one to two octane numbers units poorer in the cuts under 100°C.
whereas ia the frections over 100° the octane numbers increased
very rapidly,

The octane numbere of the residual geeoline compound at the same
beiling prointe are about one to two units better for the hydro-
genation gasoline than in the cracked gasoline end 2 little
poorer for the Dhd~gasoline fractions boiling over a 100° end
possibly alse the fraction under 1C0°C. Since the Dhd residual
gasoline contains only & little material boiling ahbove 100°c. ,
the ociene number of the residual gasoline in this experiment

ig not particulerly significent,

The supercharge behavior of the Dhd~gasoline is practically &as
good as the correspending samples from cracked gasoline hydro-
genated over an cluminum silica catalyst, It is remarkable that
the Dhd geeoline containing 30% aromatics without additives
gave & curve ildentical with %he Cy curve (60:10:10). The good
cuallty of the Dhd gascline isg dué to the fact that it was
manufactured frem 6434 pasoline golely, By comparison with
cracked gasoline it smst be taken into consideration that in
producing gasoline by cehydrogenation, the original oil can be
totally corverted Into gasoline whereas in cracking, one can
only convert a part of it, V"B middle oil cannot be cracked
completely to gasoline, '
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THE CRACKING OF CRUDE MIDDLE AND
HEAVY OILS (PRESSURE AND VACUUM
DISTILLATES) OVER CATALYST 7935,
(ACCORDING TO TESTS CARRIFD OUT

I A 10 L, FURHACE WITH CAS GIRCULATION,)

N
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SULIEARY

In addlticn to experiments in the 1 liter furnace, experiments
were alse made in a 10 liter furnace with gas circulation, in
which middle oils and heavy distiilate oils from hydrogen rich
and hydrogen poor petroleum were subjected to dehydrogenation
cracking, The experimenits were nmade as is shown in the table
attached vnder Y0-50 atm, hydrogen pressure at a through~put of
;5 uslng an &1202H003 catalyst which can be regenerated. ‘

“(32e attached tablic)
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'MIDDLE OIL

DISTILLATE 350°

(lfirge ' H=Rich H=Poor H=Rich HePoor
8p. 6T. /50% Product 0,81%/270 | 0.870/295 | 0.880/460G2110,927/4700Cxa1
Aniline point/4H 72.7/13.9 | 48,5/12,2 | ~/12,6 - PB/11,
[ , - 667-325Ve.c (50%-325%Vac

Total Pressure® 70 (90) 68 (80) 70 (50) 7% (90)
Hp Pressure 4 53 : EG_ 4o
Temperatvure uV/9C 257476 25876 ok fh76 Po /476

‘ 26, 3/501 , 26/493
Through=put : . - 0.5 0.5 0.5 0.5
Cbm, Gas/kg, : 2,0 2,0 2,0 2.0
Cycle=-period=hours Lo 12 12 2033
Fstimated attainable cycle-
period=hours . Ca. 100 Ca, 50 Ga, 50 ce, 25
Vield-Weight %
Gasoline=170° Ly 27,5 16.5 16
Kiddle-o0il 170-350° up €7,5 g 33
Heavy oil 3500 - - 31.5 3
Ges (Cagp3=Cy) 9.7 k.1 3.5 7
Coke 0.15 C.75 1.5 A
Gastcoke/gasolinergasvcoke 185 15% 29,5% bods
Gag+coke/fract,-350%+gas+coke w - e 16.5%
Gonsumed=H, cbm/to new oil 90 115 ¢hH 163
u‘.alysia of products:s
Gasoline: : .
Sp. Cr. .726- . T40 718 0.7k
Aniline pt, bg, 5 45,5 56 he
#-70/100°/20° 1105[35 k.5/25 7/33 3/28
End point 174 172 173 175
% Aromatics 20 17 10.5 14,5
% Naphthenes 12 28 22,0 16,0
lodine Mo, (Hanns 38) 5s8 LR - -
Octans Ho, H/H:c; 12 Pt 52,5/78,5 | €2,5/82 Ty 22/~
iMiddle-0Q1l '
Sp. G, 0,848 0. 854 . 832 . 859
Aniline pt, 41 43,5 60.5 L3
Boiling start/endpoint 187/333 192/33%6 191/350 193/350

. A 238 253 267 270

Cetane no, 38 34,5 Lg 42,5
Solidification ph, - - ~19 ~259
Viscosity 0p/20° . - 1,28 1,28
Residue:
Sp. Gr, 120° 2,817 3°869
Viscosity E/RO v N
Flash P t, / 1ssg 1;30
solidification Pt, 8237 *S 65
C@e-test e o 2 _
Loiling Start/E.pt. Vac, 206/~325 P03/ 325-92.2
504 Pp, ~94e

. RN R _L U007 HORO
Thale, totel pressups AU Dosg af vt o~ Baall
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The yield of gasoline from the middle oils was 30-45% while the
heavy oils yielded 10% gasoline, 40-U5% middte oils, and 15-20%
of new products and loss, The oils rich in hydrogen can be
worked upon more easily than those poor in hydrogen,

The gasolines obtained have up %o 20% aromatics, are saturated,
but do not have a high octane number., The cctane number of the
products from heavy oile is from 46-52, and 52-63 for the gas—
. oline from middle oils, However, the gasolines do not contain
many naphthenes and are therefore less suitable for the Dhd
procedure,

The middle-oils are dehydrogenated to a greater extent, They
are not very suitable for catalytic cracking, but, for gasoline
production using catalyst 6434 they are vexry good. They produce
twice as much gasoline as straight-run middle oil. The octane
number of the 6434 gasolines ie at least one to three units
higher than the gasoline obtained from the same crude hy normal
hydrogenation, The octane number from the dehydrogenated middle .
0il was between 35 and 48, it is higher if heavy oil is used
since as a general rule the dehydrogenation proceeds further,

The residue bolling above 32200° has a specific gravity of
0,92=-0,97 which is about 0.04F higher than the initial material,
The coke test is low (0,17-0,65), however, the solidification
temperature of the residue is +2R°C. to +70°¢C. which is high,

The hydrogen consumption per ton of Fasoline from hydrogen poor
and hydrogen rich middle oil is 200-400 cubic meters per ton,
and the hydrogen consumption per ton of gasoline plus middle
01l obteined from heavy oil is 150-3%00 cublic meters. The gas
formed is saturated and contains approximately 22 weight per
cent methane, 26 welght per cent ethane, 15 welight.per cent
propane and 37 weight per cent butane, 22% of the butanes are
Isobuianes, '
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SUMMARY

I, Middle oil from Scholven was hydrogenated over catalyst
8376 at different temperatures until it had an average eniline
point of 50, 47, 46, 39, and 32, ’

The B-middle oils were converted to gasoline over catalyst
No. 6434, :

1I. The influence of the pre-hydrogenation temperature on aniline
point of the B-middle oil, on the phenol content, acid number, and .
ease of conversion to gasoline, 1s as expected. The influence of
the prehydrogenation temperature is very small, between 21 and
22,5 mv,, and it is very large below 21 mv, It can be assumed

that the maximum hydrogenation lies slightly above 22.5 mv,

11I. The influence of the prehydrogenation temperatures on the
qualities of the 8376 gasoline is much less than on the gualities
of the middle oil,

IV. The aniline point of the B-middle oil has the following in-
fluence on the quality on the 643% gasoline: with decreasing
aniline point of the B~middle oil the aromatic content increases
in the 6#34 gasoline at the expense of the paraffin content. This
has practically no influence on the octane of the 6434 gasoline,
however, it has some influence on the lead sensitivity which de~
creases for a decrease of the aniline point of the B-middle oil,

- V., The same can be sald as under No. IV as to the quality of the
finished gasoline (prepared from & mixture 8376 and 6434 gasoline.)

VI, The technically important range for the aniline point of the
B-middle oil is between 50 and 46, ..In this range the ease of con-
version to gasoline is very good to satisfactory.- There is little
relation between the composition and the basic octane number and
the lead sensitivity of the gasoline to the aniline point of the
middle oil, It can also be assumed that there is little relation
between the aniline point of the B-middle oil (42 and lower) and
the quality of the gasoline,
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SUMIKARY

Puring the hydrogenation of Rhineland brown coal the calcium

in the coal precipitates as calcium carbonate forming caviar-
shaped particles, Since this is undesirable, an attempt was

made to convert the calcium carbonate to calcium sulfate,

For this purpoee, instead of the usual catalyet (3% Bayer mass)

~ the coal was impregnated with 10.5% FeSO TH,0. The sulfate
contained in this amount of FeSQ, would %e eufficlent to combine
with 80~85 per cent of the calcium oxide (Ca0), present in the
coal; the amount of iron in this catalyst is approximately twice
s large as that contained in the Bayer mass.,

Compa;atlyo experlments show that by using Fe30y the carbon
dloxide content of the benzene insoluble part can be greatly re-
duced, As shown in the table, the COE content of the benzene
insoluble part can be reduced to less than half by using 10.5%
FesOy, By using Bayer mass as a catalyst or ferrous sulfate,
there 1s always an exces$ of celcium oxide in the benzene insol-
uble part so that only a'part of the Ca may be present as CaCO
Using the Bayer mass about 77j ol the calcium oxlde is combineé
with CO,, but using iron sulfate only about 39% of the calclum
oxide i8 present as CaC0,. In both cases practically all the
calcium oxide introducedtwith the coal was recovered in the
benzene insolable portion,

The ! hydrogenation reaulue mey be approximately the game if an
equivalent amount of iron in the Bayer mass and iron sulfate-
catalyst is used. In the case here presented in which twice the
antount of sulfate was used in order to bind as much calcium oxide
as possible, a more favorable reduction of asphalt and a slightly
higner gasification wag QbServed The cracking was practically
the’ same°

Accoraing to these results it seems possible by use of sulfates
to decrease the tendency of forming calcium carbonate,
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SUMMARY

There are two main difficulties at the present time in the de-
vaxing plant in Zeitz, Firsi the filter efficiency is only 50%
of the projecied value,

Second, the quality of the paraffins was inferior when the T.T.H
(see figure 1) was followed closely and therefore it was necess-
ary to change over to the KTH (see figure 1I1) method. On the
otherhand, this change caused & precipitation of lubricating

0il which the RW{ (Reich War Kinistry) thought undesiravble for
production. The possible causes of these troubles and the poss-
ible means oI prevention are described and summarized as follows:

(2) In Zeitz the followling work was planned and started:

(1) Gonetruction of additioral filters.
(2) Addition of more wash contalners,

(v) In Ludwigsnafen is belng investigated:

(1) The relation of the thickness of the filter bed to
the counter current solvent,

(2) The influence of other oils in the counter solvent,

(3) The retfining in a propane solution by means of AlClz
or HpS04. .

(%) The refining of different products with Hy.

. (e) The following proposals are made for the Zeitz plant.

(1) Increasing the rotation speed of the filter,

(2) Improved cooling for the filter tank,

(£)~Inéreasing the counter current flow of solvent,

(4) Proceseing for & short time according to diagram 3.

(5) Either doubling the filter capacity or installing an
lo-refining plant,

See Figure II1I
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FIGURE 111
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SUMMARY

The total product of each run wes separated by fractionation
into gaeoline, middle oil, and & stripped residue. The residue
wag. dewaxed in twe steps by means of propane,

The dewaxing and deoiling was done by using tilting filters. The
results are o little better than those obtalned in the industrial
proeess. The purs paraffins obtained by this method were seni fio
Oppav for ozidation. The result of this investigation are not
available as yet, however, it is thought that the paraffins are
technically useful, ' :

Tt is to be.noied that for both catalysts the absolute amount of
peraffin 13 the same in both residues even though cetalyst 7846

g o better cracking catalyst and a better hydrogenation catalyst.
he paraffin obtained by catalyst 7846 has a slightly lower spec=—
1fic gravity {0.00,} than that obtalned with contact 5056, The -
fizat step in the &eoilingAnf the product 1s easier 1f catalyst
7846 i3 used, '

K8
7

The oil ob%ained Jrom catalyst 7846 represents a gpindle oil while
the dewszed oil from catalyst 30 was a light machine oil.

It could wot be determined if thers was a difference between the
gravities of the wax (paraffin) obtained by the two de-oiling

ateps (1) redissolving (2) mashing, because the amount of propane
used for the two stepe was not the same., 3200% of propane wes

ueed for rediessolving, while 200% of propane was used for de-
oiling by mesbing, The density of waxes obiained with the catalyst

7646 and deoiled by the two steps varied somewhat,
dYO c;00770 by redissolving
d70 = 0,762 by maghing

Using the catalyst 5036 these differences ﬁere less,
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SULLIARY

In order %o investigate the dependence of the ease of filtration
of a product on the applied working conditions, extraction ex-
perimenis were made in a 10 1, furnace. The experiments based
on the known conditions of the so~called "Uhde extraction”

could be reproduced in a 10 1. furnace, The results of these
experiments led to the development of & new process which however
has nothing to do with extraction itself and is therefore better
named "extractive hydrogenation®,

The resulis may be summarized as followe: A higher degree of
hydrogenation wmey be favorable for the ease of filtration of

the produet if the working conditione are kept above those of

the "Unde-extraction”, that means, higher pressure and higher
temperature, The temperature has a considerable influence on the
ease of filtration, The ease of filtration improves considerably
by decreasing the temperature under otherwise the same conditions,
The pressure hes likewise a distinct but not as great an influence
on the filtration., With rising pressure the ease of filtration is
decreasing uniformly over the whole temperature-range. The through-
put has a smaller and not as uniform influence, An increase of

the through=put impaire the eage of filtration, The amount of

gas, the recycling of the residual sludge, and the admixed oils
have only a small influence. However processing without a catalyst
shows a distinct improvement in the ease of filtration. The form-
ation of middle oil increases as normal hydrogenation increases
with rising pressure; but it decreases with increasing through=
put, Teducling the gas volume, and by eliminating the catalyst,

These Telationships show that the ease of filtration is dependent :
on two counter-reacting effecis. A hydrogenation of the primary
decomposition products of the coal causing little oI no cracking
ig detrimental for the ease of tiltratiom, Such conaitions are
mainly caused by the catalyst and by higher pressure. Cracking
hydrogenation, or the cracking itself, is caused by higher
temperature and by longer contact time, however it is favorable
for the ease of filtration. The most favorable working conditions
are therefore obtained by compromising and reacting the coal under
nigh pressure and high temperature and high through-put using no
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catalyst, However, by this method the recycle middle oil pro=
duced is 1nsuff1cient and a small percentage of it has to be
replenisghed from the coking of the residue (manufacturing of
electrode cardvon.) If this new method of producing middle oil
is not desirable, then & catalyst has to be used at a lower '
through-put and in sc doing sacrificing ¢a, 30% in the ease of
filtration. It might be possible to obtain the same result by
cracking without a hydrogenating catalyst and thereby not impair
the ease of filtration,

Extraction itgelf as used by Stinnes cannot be applied in a 10 1.
furnace. The conditions of flow in the 10 1., furnace at small
through-put rates without gas and without recycling of the sludge
cause deposits and thereby reduce the efficiency of the furnace.
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SUMIIARY

1, DND - plant chamber 801

The production of DND gasoline could be increased from month to
month as shown in the following survey: -

Honth Production
Nov. 1941 974 tons
Dec. 19U41 1665 tone
Jan, 1942 1631 tons
Feb, 1942 o 1639 tons
Harch 1g42 2288 tons
April 1942 2226 tons
May 19k2 2103 tons
June 1942 2244 tons
July 1942 ‘ 2474 tons
Aug. 1942 2900 tons

The expected production of the plant is 2200 meter tons

(#oto) which was not obtained during the first months of operation,
due only to slackening in the delivery of crude gasoline, From

the second half of July the production increased further, as des-
ired by the government, and reached 2900 Hoto in August, It 1s
expected that this production may be kept at this rate during the
following months. Rumanian stralght-run gasoline wes ueed as

raw material throughout, From November 1941 until March 1942 @
high efficiency~gasoline. of 1=~l~§'atm° superload pressure above

the CV,b-comparison curve was obtained from a mixture of heavy-
gasolifie containing octane and 50% paraffins and of paraffin con-
taining light gasoline with a stripping yield up to 78.5% and from
yarch 1942 with straight run gasoline of Hoosblerbaum-quality with
a yield up to approximately 78p An equal quality could also be
obtained with Hungerian straight run gasoline., With this product .
a yield of 79-~79.5% was obtained. The practical monthly yields
have not yet reached these numbers, since ordinarily it could .
not be operated at the most favorable condition with predistillation,
‘and because the pressure conditions in the contact furnaces were
not the most favorable ones. An average survey for the month of
July 1942 is given in Table 2., (not included with thie summary),
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Especielly favorable results were obtained with a gasoline marked
840 to 5058-Rheinbrowm gasoline, ~Compered with the usual 50-60
hours throvgh~put time, the through-put tlme of the DHD perlod
with this product was 120 hours, without starting.the IMD-period.
A technical yield of &5.6% was obtained. Due to these especially
favorasble circumstances, it was agreed with the RWM, that beginn-
ing September the whole production (approximately 3500 tons) of
No. 505d-gasoline #rom Rheinbrown was to be lssued in plant DHD;
while the same amount of Rumenian or Hungarian gasoline was to

be used for the production of automobile gasoline.

The qualities of the product are given in the attached tables
and graphe, (not included in this summary). '

2, DHD-Experimental chamber HOL 2

In the 1 cbm., DHD-cxzperimental apparatus Kas0l during the

last month 18 high power gasolines (aviation gasolines) (high _
efficiency gasoline up %o 1800 with a vapor pressure of 0°2§ were
produced from 3 gasoline marked Scholven 5058~6434 strippings.
The desired vanor pressure could be obtained only Dy partial re-
moval of the Gz fraction by stabilization. As first produced the
end point was Somewhet low, und the fraction bhetween 160-180 is
voTy swall, Therefore this test was repeated with a higher boil~-
ing gascline; no results of this test are so far available. The
firet mentioned product in & mixture with 20/ iso-octane has &
good supercharge cquality, :

3. 100 atm,-;2e phase experimental chamber 805,

in the experimentel chamber &05 during the last month a first gas
phase experiment has been nade over the catalyet 7421 at 700 atm,
The charging material was the middle oil obtained by liquefying
coal from Scholven, which had been suspended in the DHD residue,
with a contact volume of 770 liters the chamber was operated
(September 21, 1942) first, with 600 atm. starting pressure, &n .
injection rate of 200 com/hour, and a gas inlet temperature of

19 MV, The injecticn product consisted of 60% of a-middle oil
and %0% of 6434 v-middle oil, the latter was replaced after the
second day of opsration by (our) own b-middle oil.. The through-
put was increased up %o 620 kg. September .23, the temperature

up to 23.5 UV, and the pressure up to 700 atm, The other data
are summarized in a table and show, that with an increase of

the average furnace temperature up io 24,5 uv, a very poor effic-
iency (0.325) was obtained. The phenol-number of the middle oil
was quite low, On September 29 at 1:55 P, i, the temperature

in the furnace increased in twe minutes time up to 50 MV, accomp-
anied with sudden collapsing of the tubes in the chamber, Al-
though the furnsce wae flooded with cold gas, while the furnace
was going back to normal temperature, & connection in the
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charging line between regenerator and preheater broke, which
put the chamber out of operation, Closer examination showed
that (evidently by the sudden increase of temperature) a flange
on the regenerator leaked and ignited the escaping gas, which
caused the connecting line to break, After replacing the-loose
pipes in the regenerator, the chamber was repaired and was put
into operation in approximately & days. '

Parallel experiments in the small apparatus under the same
conditions as used in the large scale apparatus, did not confirm
the above mentioned low phenol reduction as well as the very
low aniline points of the stripping product and b-middle oil.
This result indloates a short circuit in the regenerator existed
from the start which became noticeable when the furnace burned
out and caused th2 sudden collapse of the chamber construction,
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1. Middle-oil-a obtained from coal %tar was hydrogenated at

a pressuxs of 250 atm., over the catalyst No. 8376 at a temper=
ature of 434 apd 375°. The oil distinguishes ltself from all
otiher by a high content of oxygem (9%) im the gas phase and by

a high content of acid-compounds (40%) in the liquid phase,
Furthermore, the oil has & high iodine number (124) and & high
aniline point (+5.5°C). The hydrogen content of the 01l however
15 lower than could be expected from the aniline point; 1t 18
even lower 3her that of the middle oil aniline point (-179C)
obitained by the ilguefication of coal,

2. The e¢xtracrdinery propertics of this coal-tar-middle-o0il
when compared with other middle oils from coal products, also
is observed if hydrogenated.

3. The prehydrogenation is characterized by:

A, A high yleld of gasoline (30%, mostly from oxygen and
nydrogen compeunds) of & high paraffin conten% (18%)
ard of 1law cctene pumpers (56-8L.5)

B. By oxtraogdinarlly high aniline point of the B-middle
o&lla) (+61°C) end relatively high acid aumber (10.8 and
?' ) ':' 2 .

b, For producing naselineg it is surprising that;

A, The B-mlddle oills in spilie of thelr high acid-nycbers
give good ylelds. : '

P, The G434-gasoiines in spite of their high paraffin
conient, have surprisingly high octane numbers,

5. The so-called "gaephase gasolines” obtained by mixing 8376
and 6434 gagolines show a little lower boiling point (15%-1000G)
due to the high percent of 8376 gasoline (35%) and the extra-
ordinary quallities of this gasoline,
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1. Distillate obtalned by cracking coal—=tar, under pressure and
containing 70% of a fraction boiling lower than 3509C. 5% of
asphalt, 0,.35% of solids and 0,06% of ashes, was hydrogenated at
600 atm, using & catalyst 8376 which was arranged in a stationary
location in the reaotor. The product was very similar to the

coal tar-a-middle oil but contained a higher boiling fraotion,

The product conteined 92% of a fraction boiling lower than 330°C,
which was very similar to the 8376-b-product obtained from a-middle
oil; it also shows good resulis if reacted over catalyst 6434, '

2, Diesel~oils could be made from cuts of the products obtained

by reacting the distillates from pressure-cracking, over the catalyst
8376 at 600 atm, The diesel-oils have & cetane-number of 45 and 48
and a solidfying point of -39 and -179.
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SUMIARY

Experinents are made with Silesian coal in a 10 liter furnace in
order to obtain fundemental knowledge about the possibility .
elther to manufacture an excess of heavy oils (gasoline + fuel oil),
or on the other hand gesoline, middle-and heavy-olls. Especially

a new process was tested which takes a middle position between

the preparation of gaesoline and middle-oll and the previous proced-
ure of gasoline cud fuel ol1l, This new method is, especially ap-
pPlicable for coal, containing ssphalts which avre difficult %o

crack. Due to low cost the process is technically more desirable
then the vrocess producing a maximum of heavy oils, :

As expected from ihe analysis os shown in the preparation of
gasoline and middle~oil, thée coal from the Heinitz-mine was in-
ferior to cozl from Celsenberg. Vith an efficiency higher than
0.4 and a formstion of gases of less than 22%, the quality of

the Heinitr—opal 1s 81111 suificlent, for proceesing & maximum
of heavy oils with sufficient asphalt-cracking. (Group of exper-
iments No, IFy).

During the vhele series ol experiments which extended over a
period of more than & monihs, the following fundamental problems
were also investigated: .

1, %he iniluznce of through-put and temperature on the

v precesaing of such an inferior coal for producing an
excess of heavy olls. (Group of experiments No, Ex-Ey.)
The main result was, that more vigorous conditions had
to he applied (less through-put at high temperature)
in order to crack the asphalts to such a degree, that
they would not cauvse any difficulties in processing
the residue,

2, Influence of the amount of gasés. (Group of experiments
B xAND Bx) the decrease of the amount of gases formed
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essentially influencesédnly the cracking of the

asphalt,

The influence of the separator temperature (Gréup
of experiments BVIIIP) It is of no importance in
the present case,

Catalytic additives.

A,

Sulfurizing of the "Bayer-Matter" (Group of ex-
periments BV11)° The catalytic-effect of the
sulfurizing 0¥ the Bayer-mass is extremely small
and therefore scarcely justifies its cost.

Addition of HnS (Experiment BVII) By adding 5%
of HpoS no effect could be seen, _

Addition of chlorine (Group of experiments No. AXI)
Adding chlorine as CCly into the acid-seotion at
the hottom of the furnace did not show any effect’
on the production of heavy oils at 600 atm,



B

THE CALORIC EFFECT OF COAL HYDROGENATION DUR-
ING THE PRODUCTION OF GASOLINE AND FUEL OIL.

Ref, No,: H~51 Report No,: LU 558
origins 1.C.Farben Ludwigshafen Author: Schappert & Wilde
Date: 3/7/42 ‘ . Contents: & peges text -

Frame: 509510
SUMMARY

In the report: “The Caloric Effect of Coal-Hydrogenation" the
production of L-gasoline and automobile-gasoline was investi-
gated for heat consumption. :

It is clear that manufacturing fuel-oil and gasoline according
to %the process, used in Upper-Silesla, gives a higher-efficiency,
since the yleld of the products is higher .and the consumption

of hydrogen is lower,

The best efficiency however is obtained by avoiding the ges
phase and regerdiag the liquid products; gasoline, diesel-oil
and fuel oil oe end products; the qualities of these products
are more or less disregarded in this investigation.

gpecific deta of the two procedures are given in the following
tables )

TABLE

Liouia-Gas Phage Liguid Phasge Only
Coal-~consuwmption,tonf/ton (product) 1.79 1.61
Ho L m3/$on 2170 1600
@¢asoline produgtiion ton 0.464 (1.~-B1) 0.20 (Aat-Bi)
Fuel-o1l , " 0.536 0.40
Diesel~-oil " “ : - 0,32
Gaees (Formeg)“ “ 0.171 0.090
Hy excess 10° Jal, 3.2 2,4
Low temperature-residue tom 0.229 . 0,205
Caloric efficiency® 33,6 37.2

°Calcﬁ1ated from equation given in the report mentioned previously,
"The Caloric Efficlency of Coal-Hydrogenaticn', A :
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In order to increacse the caloric efficliency the following im-
provemenis can be made: ,

1,

20

The installation of a Linde-equipment in which the
residual water-gas and Hp are separated (Ho-39%).
The efficiency rises from 37.2 to 42,6%.

The utilizetion of the carbonization residue increases
the efficiency from 40.6 to 44,3%.

The hot steam condensers for the utilizatlion of the
heat exchange in the sludge and product increases: the
efficlency from 41,3 to 43.2%. ‘
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EXPERIMENTS WITH Ho-(C0o MIXTURES UNDER DHD CONDITIONS

Ref. No,: N=h2 Report No,: LU 558
Origin; 1.G. Farben Ludwigshafen Author: Nonnenmacher
Date: 3/6/42 and Donath_
Frame: 511-519 Gontents: 6 pages bext

2 pages itables .
1 page figures

SUMMARY. . -

Experiments were made with a mixiure consisting of 95% Hp and

b% COo at a pressure of 25 atm, in a 1000 cc. furnace contain-
ing built-in DHD catalyst, The heavy gasoline 6719/6434 was
aprayed first into the CO,~Hp-gas mixture and then into the
CQo free hydrogen, At a %emperature of 5109C, and a gas rate

of 200 liters per hour, about 26,5% of the 0O, was reduced %o

CO and ahout 36,4% to CH,. A noticeable decréase in the dehydror
genatlon activity occurs only while operating with an Hy=COp
mixture; afier chamging back to Hy the. catalyst regains its
origlinal activivy, -

From these results a few conclusions may be drawn concerning

g reduciion in the off-stream time for regenerating and return
to operating conditions in technical DHD plants, (DHD-standard—-
chembers). If during the off-stream period the pressure of the
regeneration gas 1s reduced to about 10 atm,, and if the chamber
pressure is guickly restored to its original pressure with
hydrogen, the CC, 1s quickly and completely converted to CHy.

The hydrogzen consumed is about 40O cbtm. per hour; the heat
developed in this reaction is YO0 z 400 = 160,000 cal. If the
hydrcgen is distributed equally over the 5 furnaces and 1if

cold ges is fed to the last four furnaces, then the reduction
of the CO, may be completed in half an hour, It should be con~
sidered, fhether it would be more expedient to remove at least
part of the COp by injecting an aqueous solution of Nap 003
before restoring the pressure in the chamber., By using an
injection of 3 cbm, of solution per bour the total amount of
602 can pe removed in approximately 3 hours,
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PROPERTIES OF SOME RUMANIAN OILS

Ref., No.: N=53 Report No,: (Not given)

Origin;:

Frames

Corporation for Pet=  Authors
roleum Production.and Contents. 33 uablee
Processing in Germany

520~550

SUMBARY

The repoxt contains the following tables:

survey of the analyses of the oils from Groeny.

General analysis (physlcal properties, etc,) of:
paraffin-free oils from the 0ld-Grosny territory
and the New~CGrosny tezritory,

Ceneral analysis of heavy oils, light oils and
middle olls from different parts of Rumania,
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BID FOR A DEASFHALTING INSTALLATION WITH
A CAPACITY OF 50.000 TONS OF VACUUM RESIDUE PER YEAR

Ref, No,: N~53 '  Report No.: LP 109 Dx/BL & Dr/Koe
Origin: I, GoLudw*gehafen Autbor: - Not given
Date: 3/ J42 ~ Content? 9 pages text

Frames: H51=-559

A plant for removing asphalt and reslns from 50,000 tons of vge~-
uun re31dve ig discussed., At 40°C, the asphalt is extracted
with 650% of propane, and at 80°C. the resins are extracted with
800% of propane° The installation can be supsercharged 10%

and the solvent is recovered separately from the asphalt and
resin extractions., A complete list of the different apparatus
to be found in this plant are given under the following head=-
lines:

1, Celuwmsg and containers,
11, Precheaters, heat—exchangers and condensers,
I1i. Compressors.and pumps,
IV, Pipelines, flttings and accessoTiesn,
V., Complete revulaiionminstallationo
VI, COmplete measuring equipment,
Vii, Other types .of installation,
VIiII, Insulation,
IX. 1zom construction and scaffolding for equipment.
X, Electrical installations,
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COMPARISON OF THE MANUFACTURING OF GASOLINE USING -
NATUPRAL BLEACHING FARTH (FULLER'S EARTH) (6109) AND
SYNTHETIC ALUMINUM SILICATE (6752) AT 600 ATH. AS CATALYSTS

(5th Communication)

Ref. No,: N=BU Report No.: High pressure tests
Origin2z  I.G.Ludwigshafen : LU 558

Date: 3/2/42 Author: Rotter

Frane: 560~-564 Content : 2 pages text

2 pages tables
2 pages flgures

SUMHARY

As reportedsin the 4th communication (2/24/42, Wo, 199921),
natural bleaching earth treated with HF is distinguished from
all other cracking catalysts containing no additives by its
efficiency and by the octane numbers of the gasoline cuts,

In thig repoxt 2 comparison is made of this catalyst with syn-
thetic al-silicate (K=6752) for cracking b-middle oil from cosl
liguefaction and Brucheal gas oil.

The experimente were tyvical runs made under conditions used

for the preparation of gasoline (without regenerating the catalyst),
The results are compared with those obtained using catalyst 6h3ﬁ '
at 250 atm, using the same charging stocks in tables and figures
thet are not included in this summary, .

The tables and figures show the following;

1, The maximum efficiency of catalyst 6109 at 600 atm. is
considerably higher than that of catalyst 6752, However, at
250 atm, the efficiency of 6109 is only half that of catalyst
64734 in gpite of higher temperatures of operation,

2, The Gy production and the i-C; content in the total -Cﬁ
fract%on is of about the same magnitude as that of 643
and are much higher than from 6752,

3., The octane numbers of the gasoline fraction distilling below
150°C, are approximately the same for the three catalysts,
although the aromatic content is somewhat higher for the
synthetic catalyst,

4, The ootane number-curves of the gasoline fractions from coal
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liquefication using catalyste 6109 and 6758 are almost
superimposeable in spite of a much higher content of arom=
atics and a higher ilodine number for the fractions obtained .
vith catalyst 6752. The oc¢tane number-curve of the gasoline
fractions from Bruchsal gas oil using catalyst 6109 in spite
of a lower content of aromatics lies above that of the
fractions obtained with catalyst 6752,

5. The octane mumber of the residual gasoline (Bruchsal gas
01l boiling range 140-150°C,) using catalysts 6434 (at 250
atm,) and %752 at 600 atm,) is approximately 29.0; if
catalyst 6109 is used .at 600 atm.), the octane number of
the residuval 22soline is about 35.5,

6. The comparison of catalyst 6752 with 6434 and 6109 shows that,
apart from its poor cracking efficiency under gasoline manu-
facturing conditions, it has more disadvantages than advani-
ages, ‘
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FURTHER EXPERIMENTS IN THE
FIELD OF ALUMINUM=Mo-Ni-CATALYSTS

Ref. No.s N=Hh5H Report No.,: LU 558
Origins  I.G.Ludwigshafen Author: Guenther
Date: 2/L/41 _ Content: 7 pages text
Frame: 565-572 ' 4 tables
1 figure
SUMMARY

1. Starting with catalyst 7846, the ratio of Mo:Ni as well
as the absolute quantities of lo and Ni were varied. The
result was, that a better catalyst than 7846 could not be found,

2, The preparation of 7846 could be simplified, without impair-
ing the activity of the catalyst, -

3. Intermediate and ﬁaste products obtained from Dr, Stoewener
in Oppau can also be used for preparing 7846,

L, Catalyets, just as good as 7846, could be prepared from
several other aluminum compounds (ectivated Giulini-earth and
some¢ aluminum earths prepared under high pressure),

5. Catalyst carrlers prepared by actlvation of bauxites could
not completely replace the active aluminum prepared by Dr.
Stoewener for the 7846 catalyst,

6. The production of 7846 was continuously tested. All tests
were satisfactory. '

- 7. The catalyst 7846 recovered from a furnace (ka 12 furnace II)
in Benholven on December 12, 19%0, had practically the same
activity as freshly prepared catalyst 7846,

Regeneration of the catalyst -did not change its activity.
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PRODUCTION OF LIGHT GASOLINE

Ref. No.: N=56 Report No,: LU 558
Origin: I, G, Ludwigshafen ° Author: Reltz
Date: 2/1/41 Contentss 2 pages text
Frame: 573-582 1 table
: ‘ ' 8 figures
SUMMARY

Experiments were made in & 4 1, Tfurnace at 200°C and 600 atm.
with gas oll and prerydrogenaied middle oil from anthracite
and brown coal (Schelven and Heresburg). The total material
of these tests is stlll being edited and is glven here only
in extract i form, :

A, Pregsure of rung., (600 and 200 atm.) The values for gasi-
Tica®ion, ovtained at 600 and 200 atm,, are plotted in the Graph
#l giving the boiling point curve of the product boiling above
gasoline, None of the graphs have been included in this summary,
Jt is shown that {or middle oil from anthracite and brown coal
and for gasoline of end point at ca 100°C. the gasification at
600 atm, pressure is about 6% Jowsr than &t 200 atm, With &
gagoline of endpoint of 1507 and 20% of gasoline (d.p., up to
707C) uls difference is only about 3%. Since these experiments
showed up %o 1Q% of loes, the results must be verified by
further experiments, The following table contains average data
for gasoline production from brown coal niddle oll, The gas-
oline containe 45% of components boiling point up to 70° and has
an approximate endpoint of 100°C, : v

TABLE
x

Pressure (Atm, ) 600 200
Gasoline efficiency 0,3 0.l 0,3
Gasoline Concentration 2e 29 2%
Temp. .V, ' 18,5 19 19.5
b Gasification/gasolinetgasification 26 . 2
%0y in’ the gasification ~ 84 . 66 1
% lsom, Cy in totel Cy T4 72
% Cz in stao, gasoline ca. 32 ca 28
% Itcm, 05 in G5 'of the gasoline 89 87
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As said before, the advantages of the zun at 600 atm, have to
be verified by further experiments,

In the Graphe No, 2 and 3, the Iknocking values of different
fractions are plotted, It i1s ghown that fractions to be com=
pared at 600 and 200 atm., are practically identical, Therefore,
the gasoline quality does not offer a poesibility of deciding
the quesiion of running at% 600 or 200 atm. in the production of
light gasolins, ; '

B. Comparison of several crude materisls, The data of the
octane numbers of Graphs No. 2 and 3 are plotted on & larger
scale on Graph 74, for gas oil and prehydrogeneted middle oil
from anthracite and brown coal. The octane numbers of these
products without lead are practicakly the same, while that of
netrolewn is lower., With the addition of lead the octane numbers
of the anthracite productis are apparently somewhat higher than
those of brown coal, This fact does not apply in all cases to
the octane numbexrs of the total light gasoline, which are almost
identical for anthracite and brown coal, The curve for the
octang numbers of light gascline from gas oil lles under the
curve for the products from anthracite and is similar to the
curve from brown coal, ' :
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THE U.S,A, MILITARY ISSUE SPECIFICATIONS FOR AVIATION GAS

Ref, No.: N-57 ' Report No,: LU-558

Oorigin: . I1.G,Ludwigshafen author: - N.P,N, Buresu

Date: 1/31/41 Translater: Henkels

frame: 583586 Contents: U pages text
SUMMARY

This azticle is a translation from the National Petroleum Néwa
10-30~40, :

Newly revised specifications for Army-Navy aviation gesoline,
covering four grades: 100, 91, 73, and 65 octane number fuels
have been made public, The new specifications, AN-VV=-F-~781,- .
776, -761, and =756 eupersede Army-Navy specifications AN=95%0,
Ali-9527 and AN-9526 which were not disclosed to the general
public, The octane raitling is determined by knock test method
No, AN«VV-F-746, which ie known as the Aviation Fuels Division
method or simply the AFD method, and is not confined to Army-
Havy uge.
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SILESIAN=GASQOLINE DEFHENOLIZATION,
REASONS FOR CHOOSING THE PHENOSOLVAN PROCESS.

Ref. No,: N=H8 Report No.: Not given
Origin: I.G. Ludwigshafen Author: Greif & Kroenig
Date: Not given Contents: 3 pages text

Frame: 587-589

SUMHARY (Abs?;racted)-

The waste-waters of the Blechhamer plant showed a rather high
phenol content (ca 10 g. crude~phencl/liter) which made & re-
moval of the phenols necessary before disposal of the water imto
the river,

ALl the known dephenolization methods were therefore carefully
teated. The so=called Phenosolvan-method which was developed
by the I.G. and lurgi Co. was foynd to be the hest. The cost
of thie process for purifying lm”7 of waste water is 1.50 Mark,
but the price of recovered phenols is higher, and is therefore
5t111l a profitable undertaking,

The process 1s based on the extraction of the waste water,
(which is first freed from HpS by treating with CO ) with a
mixture of amyl- and butyl-acetate of a boiling po%nt range from
110-130°, Thig solvent mixture is only slightly soluble in
water but dlssolves phenols very readily. The loss of solvent
per 1 ton of solvent 1s less than 200 g. per 1m3 waste watex,

The specisl reagone for the preference of this method are as
follows:

1. The procedure is very simple and easy %o control,

2, The amount of solvent for recycling is very small.
Due to the high solvent capacity of the Phenosolvan
only 10% of the solvent caloulated for the waste water
to be treated 18 necessary. Other extraction solvents
roquire amounts from 100--200% of the waste water. This
point was very important for the protectlon of the plant
against alr raids, because large recycling amounts of
ignitable aolvents represent a great fire hazard.

3. In the "Tri-Process", in which the solvent is recovered
as & distillation residue, the solvent is easily
contaminated. In the Phenoleolvan method however the
solvent is distilled after each extraction and no
contamination 1s possible,
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4,

A1} side instellatlons, necessary for the regeneration
of the sodium hydroxide used in other methods, are
unnecessary for this Phenosolven process., This point

'is very essentisl for the plant in Blechhammer, since
“the total plant requirement of caustic is eo small,

that even if &1l phenols would be extracted by the
caustic it would not be profitable to use a method us-
ing caustic in & continuous process,

Rather large amounts of phenols can be extracted by
the Phenosolvan—process from middle oils without addi-
tional cost., The oil fractlon is contacied with the
phenol containing water, By thie contact an artificlal
enrichening of the water with valuable phenols is
achieved and likewise an exchange of higher pheneols
with lower and more valuable ones is made possible,

The purifying efficiency of the Phenosolvan is very
great, The phenol content of the treated water is about
200 mz/liter, whereas by other dephenolizatlon methods,
for instance using steam, about 1000 mg, phenols remain
in the waste water, Murthermore all other types of oily
and other impuritizs are efficiently removed which cauees
the lowering of the permanganate number of the water,
This lowers likewise the cost of the followlng bio-
logical purification of the waste water conslderably,

in order to dispose the water finally into the river,
all traces of phenols, left in the water, have to be de-
composed in a biologlical way. The smaller the amount of
phenols to be disintegrated, the ch@aper and the simpler
1z this 3¢dition2l purification,

As already pointed. out, the Phenosoivan removes also
oily-and other contamination, which: are also quite useful,

The Phenosolvan—method is a very economical@pfocess.
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PROSPECTS FOR FUELS WITH HIGHER OCTANE-
NUMBERS IN THE FIELD OF COMMUNICATIONS,

Ref. No.: H=59 _ Report No.: LU 558
Origin; .G, ludwigshafen = Author: Hubner
Dates 6/30/41 ‘ Contents: 32 pages text
Frames 590-623 ‘ 17 tables
- - 2 figures
SUHMARY

The article is a translation of a paper given by W, H. Hubner at
& meeting of the Aevonautical Zngineers on Jan. 25, 1940 in
New York (Journ. Aevonautical Sciences I, Nr. 8, 319).

The %technical development of fuel olls with high octane numbers
is progressing so rapidly, that it is aifficult to follow all
these changing conditions and to make an intelligent plan for
the proper and economic usage of these developments, Besides
differeni types of fuels with high octane numbers and of custom-
ary volatility thare is now & possibility for the usage of the -
so~called safeiy fuel oils, ,I% is mostly an economic question
on how to decide, how and how much some of these fuels may be
technlcally used. ' i '
Tne purpose of this meeting is therefore to give a survey of

the methods, which now are 'used or axe being developed for the
manufacturing of such fuels, to give an estimate of the quantities
of fuels which are or soénr will be at hand, and to report the
opinions, which were made about the fuel problem, All statemenis
were either taken from the technical literature or were obtained
from private communications of aviation fuel technicians, who

took part at this conference. The paper.is discussing the follow-
ing subjecis:- '

4. Fuels of High Volatility
1. DBasic Gasolines
'8, Stralght run gasoline
b. Natural gasoline ]
¢, Catelyticly cracked and reformed gasoline
d. Hydrogenated gasoline

2, Hizxing Components
8. Isopentane
b. Isooctane
c. Alkylate
d. Aromatics
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3. Anti-knock compounds
a, Lead tetraethyl
b. Aniline,
c., Water

B, Safety Fuels
1., Aromatic

2, Paraffinic

C. Coet and Available Amounts of Finished Aviation Gasoline
of Octane Numbers 95-100,
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RECENT TESTS IN PRELIMINARY HYDROGENATION FOR THE
LIQUEFICATION OF ANTHRACITE AND BROWN COAL, USING
A Ho-CONTAINING GATALYST IN A ONE LITEZR FURNACE,

Ref, No.: N-60 Report No,: LU 558

Origin: ' 1.G. Ludwigshafen Author?  Reltze . .
Dates 1/27/ 1 Content s 17 .pages text
Frame: 624--646 5 tables
1 figuze
SUMMARY

A geries of LOwcontﬂining catalyets(partly in combination with
catalyst 5058 or other hwcontaining catalysts) were tested at
Scholven for preliminary hydrogenation of middle oil from
anthracite liguefication, and at Leuna for the liquefication

of brown coal., The attached table gives information about the
‘prehydrogenation conditions and the possibility of preparing
gasoline from B-middle oil, Data on quantities of metals nec-
e&s&Ty‘for 1 cbm, prehydrogenation contact space are also gilven,

The beet results up to date were obtained with an aluminum
Ko=Ni-catalyst in combinatlon with 20 Vol. % of catalyst 5058
which was added before the first mentioned catalyst.

The ogualities of the prehydrogenationwgaeoline and of the 6434
gasoline are not influenced by the catalyst used,

A great dependency of pressure upon the hydrogenation reaction
was neoticed mitu “o«containing catalysts, so that e.g. for the
¢ of trovn ceal a2t 190 atm, of _2 p’escure

I. ~AAd
yﬁv _yu..nvb\.u uv.-.vo» ~

catalypt 5Q58 had to ce diluted,

In ordtr to use diluted prehydrogenation catalysts more easilys
and a1so to use such catalysts with wesker refining and hydro=
genation qualitics, it is strongly recommended that the pre-
hydro~enat1on middle oil be washed with diluted sulfuric acid
in order to remove the amines,
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TABLE

Anthracite LIque=  [Brown Goal Llqué-

Kg. letal per [fication Middle fication (Gasoline
. Cbra, Catalyst 011 - » iiddle 0il)
Catalyst ox Space (Scholven) - Leuns
Combination in. flemp,.fIhru~ In. flemp. |Thru-
of_Catalyets A Mo Ni Fe 1Atm, | OC. | putd ™ Jatm, {9C, | put »

58% ZBEO (act§ve X " ‘ W
aluminum + Lo 202 {14 123 1324 J 25p 2 0.8 [good
* 50% 7745 (re ¥
M, AL, 04

80% 7360 550 122 -~ 1~ 1250 W42 11,0 lgood
+ 20% 5058 :

80% Th2lL (active
aluminum + 10 ko)

+ 20% 5058 525 137 |- 250 434 1.0 ‘good | 200 {434 1.0 | vag

7846 (active al- very 1 200 1424 1.0 |good

uminum ‘10 Ko + - |56 [20 |~ l2s0 p3v l1.0 igood | 190 [ 434 N1 7 lvery

7 N1 v - 1 bad
o . very

20% 5058 - very 1190 | 434 0.7 lecod

* 80% 7846 - FSS Be ji6t~ 1230 3y h.o good 190 [ 434 k.0 guffi~

. ' clent

* Sultability for manufecturing of gasoline
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COMPARISON OF DEHYDROGENATION CATALYSTS 7911
(LEUNA) AND 7360 CH,6 (LUDWIGSHAFEN) AT 10 AND 25 ATH.

(PART 2)

Ref, No,: N-61 ' Report No.: LU 558
Origin: I.G, Ludwigshafen Author: - Nonnemmacher &
Date: 1/22/41 Donath :
Frame; 647-658 Contents: 6 pages text

1 table

6 figures

SUMMARY

In comparative tests of the active dehydrogenation catalysts 7911
(Leuna) and 7360 Ch-6 (Ludwigshafen) at graded temperature but -
otherwise unuer the same condiiions as with the first series of
tests (see report Wo. 1, 12/7/4%0), the two catalysts show the
same activity and the same yield of aromatias.

Decreasing the furpace temperature casuses & decrease of the yield
for both catslysts, At a temperature drop from 37-260C the
yield decreases 1-2%, at a temperature drop from 50-40°C however
the yield decreages 4~5%. The ylelds obtained in"a 100 liter
furnace and in chamber 304 using technical catalyst are about

3% smaller than those obtained in the 1 liter furnace using cat-
alyst 7360 Ch.6 or 7911 at a much lower temperature,
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CONCERNING THE PROBLEM OF QVERLOADING CURVES,
THE LIMIT OF ERROR IN THE DETERMINATION OF OQVERLOADING CURVES

Ref, Yo, : Ne62 Report No,: LU 558

origin: 1I,G. Ludwigahafen Author: ‘Fromherz

Date: 1/20/41 Content: 3 pages text

Frame: 659-~662 X 1 figure
SUMMARY

1. Theoxetical Considerations, According to the report from
1/9/81: "iethods for the Approximate Calculation of Overloading
Curves from the Octane Number of the Residual Gasoline from the
Aromatic -Content", the error in the determlnation 1s caused by
3 almost equal factors,

1) rluctuation of the octane number of the residusl
gasoline of + 2 units causes ca;, * 0,5 in the total
errox,

©2) Fiuctuation of the aromatic contents of * 2% causes
likewlise a difference of * 0,5 in the total error.

3) Inaccu;acy in the measurement of the gas volumes up
to * 5% results in an error of * 0,05) (the excess of
2ir) which agaln causes an error oi + 0,5 in the total
exrror,

The total maximum ezror therefore could be * 1.5 and
the prebable error would be * 1,

If foz a series ol single aeterminations Ior plotiing
an overloading curve the same gasoline is used, then
only the source of crrors No. 3 has to be considered,
while the errors caused vy ¥No., 1 and No, 2 are of a

systematical nature, which are the same throughout the
whole gerles of determinations,

2, Experimental Contirmation. In this connection it is stated
that such comparative measurements of whole series with the
same gasoline on different daﬁs are very 1nteresting° Details
are given in & report No. 1274% of 12/23/40 by Prof. Wilke, and
in another report of the D, V. I. (German Soclety of Engineers)
irom 12/19/40 which is referred to by Prof, Wilke. These
réporis are not summarized here,
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© CONCLUSION

As already pointed out in a previous report the experimental
data show the following conclusion, -

Evaluation of differences of + 1 units in the overload-
ing curves leads to & discussion of thé limits of error.

Something conclusgive can be said of such differences
only if the same effeci occure in 3~5 independent over-
loading curve~determinations,
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PROPYLATION OF ANTHRACENE FOR THE PRODUCTION
OF 0ILS WITH DRYING PROPERTIES, ACCORDING TO DR, VIERLING

‘Ref, No.: N~63 Report No.: LU 558

origin: I.G,ludwigshafen Author: ~ Bueren, Christmann,

Date: 5/6/41 Conath '

Frame: 663-664 Contents: & pages text
SUMMARY

According to the reports of Dr, Vierling anthracene can be
alkylated with propylene, AlClB, as catalyst, giving oils which
dry in remavkably short time, -

Experiments were performed to tind the best conditions for the
reaction, Sublimed technical anthracene was alkylated with
propylene in the molar ratio of 1:2, 1:3, and 1:4 using aluminum
chloride to the extent of 5% of the welght of anthracene at a
temperature of 160~180°C, for 2-3 hours, Comparative experiments
using o-dichlorabenzene as solvent showed that the reaction goes
" %o completion oaly when no solvent is used. The reactlion pro-
duct has the consistency of a high viscous cylinder oll., 1In |
order to remove the catalyst it wae dissolved in benzene and -
distilled at high vacuum in a nitrogen atmosphere. The dis-
tillates are very viscous, yellowish-brown clear oils which -

dry completely in 3-4 days when apolied to a glass plate and
exposed to alr at room temperature, Dr. Vierling -claimed drying
periode of only 15~30 hours, These experiments yielded olls with
longer drying periods probably because stabilizers %o prevent
polymerizetion during distillation were not added.

Dr., Christmann made similar experiments causing the condengation
of anthracene with propylchloride (molar ratio 1:2, 1:3, and 1:4)
using carbon disulfide, dichlorobenzene and ethylchloride as
solvent at 20-709C, The reaction product had good drying prop-
ertiea (12-48 nre.), however they could not be purified by dis-
tillation because of decomposition and excessive foaming. This
difficulty might be prevented by using polymerization prevent-
ing stabilizers. Alkylation products from the condensation of
anthracene wlth higher olefins (Michael{gaeoline) can be dig-
tilled without difficulty and also have ‘drying properties,
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OCTANE NUMBERS OF SOME HYDROCARBONS

Ref., No,: N6 Report No,: LU 558

Origin: I1.G. Ludwigshafen Author s :

Date: h/29/41 . Contents: 2 tables

Frame: 665-670 7 4 pages figures
SUMMARY -

The tables contalini~

Octane numoers of hydrocarboneg: paraffins, olefins,
diolefins, naphthenss, aromatics,

They were taken from a report by Schmittienberg, Hoog,
Moerbeck, and Zijden of the Journal of the Institute
of Zetroleum 26, 29% (1940).
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HYDROGENATION OF SILESIAN COAL "K1197" OF THE HEINITZ MINE
FOR GASOLINE AND MIDDLE OIL AT 600 ATM, IN A 10 LITER FURNACE

Ref. No,: Li~65 4 ‘ Report No,: LU K58
Origin: 1.CG. Ludwigshafen Author: Hupfer & Kroenig
Date: 2/9/42 ' Contents: 50 pages text
Frame: T1=761 K 2 figures

: 23 tables

SUMHARY

Older Silesian anthracltes have given poor results on hydrogen
ation for the manufacturing of gasocline and middle oil. For

this reason younger coals from Blechhemmer, from the Beuthen—
mine (K1130) and especially from the Heinitz mine were tested,

In a tgble 2 (not glven in this summary) the properties of the
Heiniiz wine coal are compared with those from Beuthen (X1180)
and of those from Gelgenberg (Ruhr X1090). The Heinitz mine ‘
coal is very much like the coali fzxom Beuthen (K1180), It differs
from 1% by 1%3 higher oxygen content, by somewhat less volatile
codponents on combusitlon, by lees tars and less carbon. For these
reasons gomswhat poorer hydrogenatlion results were to be expected,

The Ruhr coal (RK1090) differs disadvantageously from the Silesian
coal by hlgher oxygen content and higher alkalinity of the ash,
boesides containing small percentages of 38, Cl and H, and by small
vields of combustion tar. It was to be expected thét these unfav-
orahle quallitlies could not be compensated for by the low C-—content,

The coal could be easily processed in a 10 liter furnace using
the customary catalysts; iron sulfate, sulphurized Bayer-mass,
goalum suif{iae ai various rates and temperatures, The results
© @with high through puts can be seen in the following table:-

TABLE 1

, For Compaerison

Coal 1197 1180 1090

Furnace Temp, °C 471 473 474 Y7k 46
HC-throughput 0.57 0.57 0,56 0.57 0. Mk

- Decomposition % - 94,0 95.7 93.8 95.9 96,1
Bi+Ni-efficiency .31 "o 32 .31 L .32 .27

Gasification 26.8 27.7 28,7 26,6 24,7

Agphalt per mole v

H.C.% © 7.8 7.6 8.2 7.5 7.4

Asphalt in the , . _
admized odl % 7.5 7.8. 7.1 6.7 6.7
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About the hydrogenation dualities of coal 1197, the following
can be said}

1.

Zh

At 600 atm, the coal gives a high yleld which at 0.31 is
approximately the same as coal 1180, The maximum yield
may be obiained in the neighborhood of 0.57 without impair—
ing the chemical results, ‘ o

Decreasing the throughput to 0,48 causes a lovering of the

- efficiency from 0,2U4=25 depending upon the temperature used

without changing the yield of the esphalt--and of the gas~
eous products, except the decomposition increases ca, 1%
with decreasing throughput,

. In the range of 471~474°C the furnace temperature has

little influence on the efficiency and on the asphalt de-
compositlon, This is a ¢ommon quality for both kinds of

coal (1197 and X1180). However decomposition of coal (1197)
seens %o be influenced to a greater extent by the temperature,
Also the wolatility of coal 1197, which is by itself unusually
nigh, rises rapidlﬁ #with the temperature--more than with

coal 11&0-~and at 474°C reaches an extraordinarily unfavor—
able value, The opiimum temperature of gasification seem to

~1lie in a very narrow range, near 471°9C, The oils obtained

at different temperaiures had practically the same gqualities,
With rising temperatures the methane content increases in
the gaseous products, '

Ccal 1197 greatly rcsembles Silesian coal X11€0 in decompos=
ition anc efficiency, However the heavy oils obtained from
coeel 1197 conteined Jess oxygen. The gaseous products of
1197 coniained more C-~hydrocazhone and less tutane, however
more of the butznes s®emed to be isobutane, :

The co2l 1197 (Silesian), in spite of its lower C-content,
recquires a higher reaction temperature than Ruhr-cosl, in
order to achieve approximately the same decomposition of .
the golids and of the esphalts. The higher temperature also
canges 2 little higher efficiency, The results of the gasi-
fication however were unfavorable,

1% cen be summarized that the coel 1197 is “still useful for
hydrogenation, however it is inferior to coal 1180 in regard
to the volatility,
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The catalyst eyperlments gave the iollowing results:

‘1, Non sulphurized Bayer-mess differs from the sulphurized
Bayer=mass by possessing a greater decomposing quality and
a8 smaller hydrogenation qualafy, The two catalysts differ
80 slightly that reasvlts could not be clearly established.

2. Soaking the cosl with sodium sulfide instead of adding 1%
with the o0ll seems to give favorsble hydrogenation results,
Further experiments are neceseary,

3, Sulphurized Bayer-mass, soaked with titanium amyl sulfate
is much legs favorable from the standpoint of decomposition
and volatility than the catalyst 1teeli without adding
titanium,

The following vesulis were observed concerning the processing
apparaius:?

1.
g The repuity with differend 10 liter furnaces are comparable,

3. There are indications that fast—gtirring may ald decomposition,





