FILM STUDY GROUP
REPORT ON MICROFILM REEL NO, 16
Prepared by
UNIVERSAL OIL PRODUCTS COMPANY,



REEL NUMBER 15

 GERMAN AND HUNGARXAN PETROLEUM
» o 'FRENCH' REFINERIES
Pages 146751476‘ ' '

Report on the Status of-Several French 0il Réfinerios
and Thelr Possible Use for German Exploitation
e AUguSt B, 1940 -

L A Houdry plent for 50,000 tons a year was under construce
tlon at Berre near Martiques, Rhone, as well as a'Kellogg hydro~
forming plant at Gonfreville.

Pet;t Couronne

" An_bﬁtlinewis‘given of the capacity and léyeout of crude
oil distillafion,planta, lubricant oil refineries, cracking plantgs,
reforming plants, gasoline refineries, and production qf“C3och.y ‘

‘A. A short description of new”plants aend projects follows,
. one of which was a dehydrogenation plant for 30,000
tons of aviation gasoline yearly of 0.N. 76 under

I.G. license, B '

B. An alkylation plant for 28,000 tons of alkylate per
. Yyear, acoording to the Martine process, The raw

material for this process is butane of 80% isobutane -
in this case the O.N is about 93, If higher olefins -
are used (instead of C, olefins) the octane number is
lower. One part isgbutane plus one part Isobutene
plus two parts sulfuric acid (96%), reaction temper-
ature ~10°C, pressure 1 atm, A large distillation
column is used to remove normal butanme, The alkylate
1s supposed to be mixed with hydrogenated gasoline for
aviation fuel of O0.N, 73, There are also short notes
on power plants and the number of employees. ‘

Courchelettes

. _Again, a short description of lay-out and capacity of
the following plants: :

T. Crude Ell DistiljatioT‘Plants

A, TUnder Aﬁmosp eric Pressure .
.ﬁL——yaéuum
II, D waxi{g.
: iii. . Lube ofl;Reﬁ;negﬂeé

0 : ]
A, Eﬂ%leadﬁ Plant




g..

B. ‘Sulfuriec Acid Plant with Agitators
C. clay-treéting Plant
IV, Cracking and Reforming Plents
V. Refining of'dr§ckgd Gasoline
. VI, Butane Plant
VII. Short Notes on Employees,

Béthune

A short description is given of a hydrogenation pilot
plant for the hydrogenation of coal paste for medium oil, The .
direotor of the plant, Mr. Valette, is also the inventor of this
particular process, the partioulars of which have been published
extensively., The coal tar oil, 180 to 290°*, or petroleum medium
01l is used primarily as raw material, The reaction temperature
for coal olls is 500 to 510°, for petroleum oll, 400°, using a -
molybdenum catalyst. The gasoline from tar oll has an 0.N. of
79 (Res.) and 0.84 specific gravity; 60% of the gasoline is
aromatics. Gasoline from petroleum oil has an 0.N, of 66-67.
The capacity of the plant is LO tons of coal dally,

Lievin Hydrogenation Plant -

+ The Audibert process is used whioh is similar to the
I.G, procedure and also known from the literature., A short re-
cepitulation of the high:points of this procedure follows: After
an investigation of aforementioned plants only the hydrogenation
plant at Lievin was found worth expanding. The Germans preferred
to construct additional production capacity in Germany proper,
partly with machinery from French refineries. ' :

Prge 1477

kxtract from the- Report on}the_fetroueum_sponomy ofAmungary
Novembeér 1940 -
\ I- A I

| ) | T \
‘ Until 1938, Hquary}was completely-dependent on petro-
leum imports. |The discovery of the Lispk‘oil\fielgs in|that lyear
made it possible to cover the home consumption of gasoline ir
1940, EvEn so%,there wa§ still a large Eério_t onimost oil
e

. fractions,. -esp olally lube oil. The crude oil quotas of the |dif-
' ferept refineries in 1939 were: ’



fetrdlihgrf 24 5%
Shell 20,0
Nyirbogdaow 20,5.
V.0.C. 1504
anto 113#
‘Steaua 5.3

Szoregt Iﬁ%ig

Pages 1478-1480

Report on the Refineries
Located in Budapest and Surroundings

Shell

A Modern plant in Csepel. Capaocity, ‘theoretical 180,000,
~actual 100,000 tons per year. Ship and rail connection, petro-
leum barbor Kik8to. Topping Foster-Wheeler, large tube still, ,
For secondary distillation two two-step high vacuui tubes, Still
with barometric condensation, same“type as Astra Romana with
Shell patents. -Countercurrent refinery similar to Bergedorfer
with Shell patents, Modern fat plent. The Foster-Wheeler plant
can be run with fuel oll; all others are run with coal, The
plant makes an excellent impression. S

Fanto IX Soroksar-ut 95 .
Theoretical capacity 50,000, actual about 35,000 per

year. The plant i1s extremely crowded and is situated directly
on a very congested street.,:. o - '

-]

The residue is distilled-in a high vacuun tub still, system
Steinschneider-Porges ‘of ‘the machine factory Brinn-Konigsfeld
gasoline rectification with a Hekmann 6blumm.L The fat factory;
system Osterloh is dbaqle;e."pld-pwraffin swqat:add orystalli-
zation plant with 6 atm, filter presses. This plant 1s not fit
to work up the lLispe oil.| It is supposed to. eAre-equip{pd with
25 atm, presses, The faotory is he#ted by ocosl, has & pi

peline
to the Danube, and a rail conneotion, The plent dppears . to bo -
‘ r\m d}own )

: For toppi é, the faotor& is“equipped with a horiéontal
battfry OE four stijla foE-ha:E andﬁtota ‘con%inual operation
i 1 ]




Petrolipar IX Ken-ut 3.

‘ Thedfeticai=cépacity'65;000,'&ctual not.mofé,than
30,900. ' The plant 1s oompletely_dbaolete.‘

‘Hazal, Gy8mBroi~ut igo‘

oo Theoretical capucity 150,000, actual about 135,000
Plant obsolete., Company in liquidation. Taken over coopera=
tively by Shell and V.0.C. and is supposed to be completely .
modernized to work up 20,000 tons yearly of Lispe oil residue,
For political reasons, the.main offioe of the Shell Company in
London postponed its decision until after the war.. The plant
can only be heated with coal; ‘it has rall oconnectlons.

Lardoline XIV Kerepsi-~ut 152
~ This plent is a small still for 4,800 tons yearly.

Yages 1480-1482
Refineries Outside Budapest

Almas-Fizitd (V.0.C.)

Theoretical capacity, 180,000, actual about 150,000,
The plant hes ship and rail connections, The large Foster=
Wheeler plant can be used for primary and secondary distillation.
There 1s an old but productivé paraffin plant with high pressure
presses. Plant for special oils equipped with solvent treatment.
The plant is modign but slightly orowded., Expansion 1s possible.
The plant is too Tar away from the main- center of consumption,

M

Petfliirad near -Vespren

L A state-owned factory. Equipment and cepacity were kept
gecret, ' .

Szoreg near Szegedin

The%retiﬁal capacit 15,&00, 4otua% oap%cltylnét mkre
than 4,000, 014 two still plant for topping: Nololl refineries.
No paraffin plant, ' ‘ ‘ ‘ ~

.yﬂ”:\‘rbogdem

' Theqretiaal capacitb 23,@00; ctuaﬁ about 10,000, | 0ld
2-3t11l plant for topping. Low vacsuum for residues. Coal heating.
Rall comnection, Refinery isvequipped for production of transe
former and white oﬁls. ‘Bacang of| the way'oﬁ doling business in
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Hungary, this rerinery'oooupies Avspeo1a1 position in the -
Hungarianipgtro;eum industry which exceeds by far its aotual

importance,
Munkaos

Theoreticel capaoity . 14,000, actual about 10,000,
Modern low vacuum tube still, Brinn-Konizsfelder,

Dees

- Theoretical ocapacity. 20,000, The plant is equipfed for
topping of Rumanian orude and has two vertioal and one hor zontal.
stills, ' The residue is used for fuel. ' ' '

Maros vasathelx'

Theoretical oapaoity 22,000, Three and one-half -8till

“horlzontel topping battery, Modern Brilinn-Konigsfelder, Stein-
sohneider~Porges high vacuum still with a capacity of 14,000 tons
residue. The refinery can prooess seven to eight thousand tons.
The o1l capaclty exceeds by far the capaclity of the topping plant.
The plant used to be heated by fuel oil, but it is supposed to be
changed to coal. The plant is sulted to work up- Rumanian orudes,
it 18 owned by the Alding Company in Bucharest., The Anglo-
Rumanian bank is a minority owner. - The plant has rail oonnections.

Legenfo1halx near Csap

Small, obsolete plant, 3,606 capacity.
Capacity 1,260 tons,
Szatmar Nameti - '
| » 0b9619t§ litﬁf§=féf1nory,i~0ut of business for years.

ear Nagyvdrood

o ~ The %spnait shale beds are supposed to ocbntain about 204
oil, and. & primitive etill is¢auppqaed-tp be erected. - '

Mgz& ele

Pages 1482-149.

“A-Digcugaﬁon pﬂ the Eungarian-ketro%eum $oohoﬁz
— ; . ; |

| ‘The gonsuzption of gasoline in|the last year of peace,
1939% was |about, 100,000 tPns which was»pyaotiqally\ooyemed by('
\ : : - -
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home production. Hoviever, the gasoline sdld’to'thg oonsumer was
not pure gasoline but one of those typleal Euroveen mixtures with
10 to 20% alcohol and ketones, '

A history of Hungarian petroleum prospecting follows
_and the discovery of the important Liape oil fields, By use of.
-the oraocking process the Lispe oil-field petroleum could satisfy
the Hungarian home conpumption’ of gasoline but it was not emough
to cover the needs for dlesel oils-and lubricating oils, . -The
Hungarien yearly consumption of gas oil was about 35,000 tons
whioh'used\tq be produced from imported Bumanien synthetie orude,
Due to strained political relations with Rumania this import from
RumaniaJpraot;oallxwgeased~in the latter part of the '30's.

Despite an admixture of 20% tar oil, a yearly deficit
of 10,000 tons remained. Produotion .of benzene in Hungary was
only-minimal, about 4,000 tons, Hungary used to import its needs
of aromatipcs from Germany, Czechoslovakia, and Belgium. Propane
and butane are not used. The Hungarian yearly need of paraffins
is about 4,000 tons and is covered by .the home petroleum production,
There 1s even a slight excess which has been exported.

- Hungary ‘owns several asphalt beds whioch combined with the
residue from the petroleum distillation, are sufficient to supply
the home market, Hungary also owns several rich natural gas wells.
The production of methane is estimated to be about seven million
ou.m, ' The methane is compressed and used by the Hungarian raile
roads for fuel and lighting. The total consumption of lubrication
oil used to be about 20,000 tons yearly in peacetims: It is dis-
tributed as follows:

Spindle 0il 3,150 tons
Machine and Motoi-Oil 7,000 v
Cylinder 0il 3,000 n
Vuloan 011 2,500
Transformer Oil 600 ©n

White 0il 350 o



Pages 1#95-1501

Report on the Visit to e Craoking Plant at Petfiira8
. - May 21, 1942 I T

\ Low ., N o e
"Thtsiplant'belongsfta“thé”Péﬁﬁf‘Nitf&ééﬁ“ﬁiﬁitiqial
Fertilizer Company in Budapest which is owned by the state, The
1ittle modern oracking plant of the Dubbs type was started to
operate July 7, 1940, - ‘

1. Fraotionating,Tower_,

2. Fufnaoeljoélo atm.; "300°C entrance, 480-500°C
exit '

3. Reactloi Chamber; 5 atm.,_Bflobd lower.

k. Flash Tower, can also be used as ooke
" tower -

5. See (1) above
6. Jtabilization at 10 atm., 160°C

7. Absorption Column for gasoline recovety
at 10 atm, -

‘ The plant uses about 90 to 100 tons orude oil daily,
It 1s heated with fuel oil. The oracked gasoline togather with
straight-run gasoline is refined with 0.5% by weight 98% sulfuric
acid in a simple orifice contact plant,. according to known pro-
cedure. The separation is effected by the use of Laval Centri-
fuges. The redistillation plant for the oracked gasnline of
Foster-Wheeler design consists of two towers.

1. Atmosphertc
2. Vaouum

It 1s uged with divect and indireoct steam, The overhead from the
stjbilizer.to er 1s u96£:forbottied g%s; T s'c%ntai 8 'some
gasoline and olefins. There was no knowledge of the ot compo-
* sltion of oracked %asea end gasoline, ' '
The fqllmwithramarks on the jother parth of the ferti-
1izer plant have n?thin to do with petrole _produots
The armonia sintheais g duces about 42 tons dally and
is~pupp0B9d to be brought up to 0 tons,  The -state intends to

eregt a lasge new plant [for this qurpbsp‘neay to newly found
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natural gas wells“in;Tranéylvania, The alkalli eleotrolysis
produces about 2 tons of chlorine whioh is used for their own
chlorine-containing products, = The plaent produces mustard gas
but this partiocular part of the plant-has been turned over to
the Army. - They also produce ethyl chloride, ethylene diamine,
and di- and_trichloroéthylene,-The-laboratories-were-simple; -
adequate only for the most immediate analytlical needs. In a A
1ittle olosed room high pressure equipment was found of several
liters capapgity for small expériments at 300 atm,. This was the
room Professor-Varga used for his hydrogenation experiments, -
Theremts also an ethyl plant which produced all the tetraethyl
‘lead used in Hungarian gasoline,

Pages 1502-1504

Report on the Artirioial"FértilizerfPlant'"Pet"
of the Same Company

It 1s located 130 kilometers southwest of Budapest, .
"1 'kilometer from the north end of lLake Platte, close to the high-
. way Budapest Graz. Rail connection to thé railroad Neszpren-
Stuhlweissenburg near the plant Flize8, It has . its own steam
power plant, two units of 6,000 H.P, each. Lignite briquettes
are used for fuel. Tha hydrogen i3 produced from lignite (4,200

Koal./kg. and 50% water) mined 10 to 15 kilometers aways

It-1s dried and gasified according to the Fleissner pro-
cedure. Degasification and vertical coke ovens according to
Didier (proocedure by Professor Szigeth), and partly gasified by
addition of steam at 1,000 to 1,100°C, The coke is used for
generator gas which heats the Didier oven. Composition is 824
CO + Hy, also:some CHA, CO,, and N, remain. ; The gas 1s freed
from Hp3 and CO whioh is present up to 3%. CO, is removed by
pressure washing in two towers. Final purifioation by cooling
to a low temperature by means of a Linde unit, which is also used
_for the production of nitrogen.

Ammonia Faotory

. Run by the N,E.C. progedure under 300 atm.| Two contaot-
i each 11 m, by 700 mm, %rodu tion 15 28 tons ammonia daily,
.onal chamber of two ovens under corstruotion, 3eparation ..
'|of ammonia by washing with water.. Concentration 1s 16-18% ammonia
| by volume, Oxipatiom of‘¢mmon$a is carried out'in a Bamag plant
|using a rhodium-platlnum catalyst. Four contact ovens - daily .
prod%obion of e%ohim 3t ns.rlThe' itrous gases arp used par&iy
for dilute HNO4, partly for 95-98% 03, partly for nitrate,
|

oven




conoentrated HNO3

Capacity: Two towers, Pauling Plent, -ooncentration
with H80,. 4 rerrosilicon oolumn is used.

"NltratewFaotq_x

" The major amount of 'HNO, 1s used for ammonium nitrate
produotion, Ca, acity" 40,000 tords yearly calolum ammonium :
nitrate with 17% "The main amount of anmonium nitrate is worked
up to a melt containing 2-3% water, This ammonium nitrate is
mixed with powdered limestone,. the mixture pregsed into cor-
rugated plates and the platea are chopped up.

Production of oarbon disulfide by Zahn process with some
improvements. Capacity: 6 retorts arranged in two series. Rew
Materials: Lump sulfur. from Reesk, charcoal. Temperature- 900°C.

Trichloroethxlene

Capacity: 1 reaction tower, . Raw Materials: Acetylene
fiom bg:ght carbide, chlorine from own electrolysis, decomposition
with lime.,:

Alkall Eleptrolysis

‘ Capacity: 46 de Nora cells (Milano), 2,000 tons yearly
NaOH, 4=5 condensation apparatuses. Raw Materlals: Imported
rock salt. _

Hydrogenation Plant

Raw Materials and Procedure: Lignite or lignite tar -
(Varga processj. Daily Production: 10 tons.

Pages 1505-1519

Report on the Disoussion of German
and Hungarian Representatives of State and Industry
,onberniﬁg Ouiéltyand Quantity‘ofEHungirian_gaso ine
Delive to [the German Aviation
-Plant at Moosbierbaum in 1942
In tlis r&port are ﬂnalytical kata #f Humgariﬁn ga#o-
lines som% of #hichfollcw.

asoline -
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. "Analysis of Shell-Produced
- Hungarian Straight-Run Gasolines

Specific Gravity .736-.753
0N, (y) 604-61.5
Sulfur Content under .1%.
ASTM Analyses:
IBP, °C 3647
104 69-85
20 85-101
130 95=112
% 115158
%5 ~ | 1‘23’1"5- 35
70 131=144
80 “140=154
90 163-168
95 167-188
E.P. - 177-194
- Additional-Analyses
% over at 100 ' 19.5-35
| Analysqs by vo¢ ,
Specific Gravity .785
0.N. (MM) ' to 75° to 8%
' , t0-100°"-to—35%
E.P. 177

From pages 1520-1526 follow a number of diagrams on
the working of Rumanian, Austrian, and Hungarian orudes for
ilube o0il and paraffin. The chart which follows is an example
'of the processing of| an Austrian crude | |
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Pagga,1§?6-1528f

Report on the 011 and Natural Gas Wells
in the Hauskirchner-Muhlberg Field
Ogtober 29, 1942

Estimated yield of this field in a year from date
about 100,000 tons. Disposal of the natural gas from the wells
-1s disoussed extensively. ‘ :

Pages 1529-1530

Report on the Apollo Refinery
April 8, 1943 .

The Apollo Refinery is-situated in Bratislava, erected
1895 and modernized 1936-37. The plant is equipped with orude
oll distillation plant (MacKee process) and with a Dubbs cracking
plant. The ocapacity in 1939 was 100,000 tons yearly. The I. G.
took over the plant in 1939. The plant obtained in 1940-43
edditional equipment to process Austrian crudes,

Crude 01; Distillation

‘1. Pipe still for 18,000 tons yéarly of Rumenian oil;
two columas, atmospheric pressure,

"2, Pipe still for ib0,0QDTtons yearly capacity for
-Austrian oil (1942), - Co

} Capacity of the old petroleum still 40;000 tons per year,
of the Steinschneider plant 15,000 to 20,000 tons per year; fil-
trate oill from paraffin filter presses.

Dubbs Cracking Plant -

- 48,000 tons yearly 'distilled, residue from Rumanian:-and
Hungarian oil, The Rumanian residue is worked for coke and the
lungarian for fuel.oil. Vhen worked for coke the yields are
35-40% gas%line,'so-ho% odie,_15620%~gas,j Vhen worked roFlfu;t%

k- 0=1]

0ll the ylelds are 35-40% orude gas oil, 30-35% fuel oil,
gas, and 15-20% gasollne.

| : .
Lube 0il and Paraffin Prodiction

K K ‘
0ld: For Rumanian production, filter presses for 2o+ooo
tons yearly charge. -Steingohneider plant for fractionation of the
filtrate oil. S :




_‘13 -

~ New: For Austrian. produotion, a dichloroethane plant
for 120,000 tons yearly oharge, ' :

: .In & year from now the oharge is.intended.to be doubled,
also the lube oll fraction will be extraoted with phenol before
$he_dlohloroethane treatment, instead-of sulfurio-acid-olay-
treatment, for high quality aviation olls. o

Approximate Produstion Arter'cbmgletion‘InlToﬁe[!ea:

From 80,000 Tons - From 120,000 Tons
Rumanian and _Iof’Austrian Crude

Hungarien Crudes

Motor Gasoline + Gesoline for

Hydroforming Plant at: Moosbierbaum 23,000 k&, 500
Kerosene 15,000 15,000
Gas 011 15,000 31,000
Lube 011 8,000 140,000
Paraffin \ , 2,800 5,000
Coke & Fuel 011 9,500 15,000

‘ ~ On page 1531 i3 a diagram of the fraotionation of an
Austrion orude., On page 1532 {s a diagram on the Rumanian orude
oil. 0On page 1533 begins a longhand report by a Dr. Willig on
the first investigation of the Apollo Refinery in Bratislava,
‘April 6, 1939, '

On pages 1534~1539-follow the longhand reports by sev-
~eral other persons on the raw materials and plants presemt. The
summary of this refont 1s the typewritten copy on the Apollo Re-
finery Just preceding this paragraph on pages 1529 and 1530, On
pages 1541-1543 follow the diagrams on the working of Rumanian
orudes of different origins for oll. On page 1545 follows several
‘more detalls on the, Apollo Refinery. On pages 1546-1557 is a dis-
~oussion of the chemical composition and potentialities of Hungarian
orudes, On pages 1558-156/4 1s the discussion of Austrian orudes
documented with laboratory reports on their oompositions,

‘SEALE 0IL

~ Page 1566 reports on tne yield of olefins from the dis« .
tlllation of shale oil in tunnel ovens. Pages 1567 to 1600 remark
on the intendwd prmduct@on'of‘ahalk oll and its fractionation in
Estonia nomplemented with oharts and tables on its ohemiocal jand
phyEioa%ipropF?tieﬁ. - e'EstonianEshalb oilIdepoits re supposed
to be about 5/billion tons and’ contain a billion tons of oil, The
average yleld from.100 tons of shale oil is #a follows:



I

69 t. Heavy to Medium 0i1, D = 1,040,

19 t. Light 0i1, D = 0.850
' ' IBP 70°
54 115°

Mlgﬁfl °.

5% 167°

35% 180°

70% 250°.

E,P. 360°

6.5 t. Gagoline I, D = 0,760
| 804 180°

95% 250°

5.5 t. Gasoline II, D = o 0.700
IBP 27°

80% 100°

E.P, 150°

On page 1601 are given the results of analyses on shale
oil from Wiirttemberg. On page 1602 is a G@lsoussion of the pos-
elble use of Sapropelium found in Latvia, From pages 1604 to
1612 the-disoussion of Estonian shale oil 1s continued. The
Germans consider the hlghly unsaturated shale distillates more
sultable for production of alcohols and sulfonated aloohols than
for their production of motor fuels, A lot of analytical data
on shale oil distillates aocompanies the discussion. From pages

1613 to 1615 is a dlscussion of some German shale oll distillates
accompanied by more analytioal data. On pages 1616 and 1617 are
repgited iome preliminary experiments on Estonian shale oil on a
small soale,
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"PATENT APPLICATTONS

Pages 2390-2392 - .
Applioation by I. G. of May 5, 1942

"Procedure £or the Evaporation of Foaming Solutlons®

- ~ An easily foaming solution, for example, a-soap solu=
tion, 1s pasgsed through a long and narrow tube which is heated
to a temperature above thé boiling point of the solution. The
tube 1s arranged perpendicularly or obliquely. The solution -
enters the upper end; on the lower end the steam escapes whereas:
the molten soap flows in the receptaclé below without any foam-
ing, The speed of the solution passing through the heated tube
has to be selected in such a way that there is no separation of
' 8olute from ‘the solution in the tube, It has been found that
this proocedure also permits the removal of impurities from the
solute by adding solvents to the solution, as for instanoce,
~hydrocarbons which exist at that temperature either in the vapor
phase or having an appreciable vapor pressure,: ' ‘

One diagram,
Pages 23932396 ,
Patent Claim by I. G. of April 15, 1942
"Method for the Production of n-Butylene from n-Butylchloride"

: n-Butylene is produced from n-butylehloride by -splitting-
out. hydrdgen chloride under pressure and high temperature in
narrow tubes without catalyst., Example: ne~butylchloride is
passed through a tube 2 m. long and 13 mm. wide under a pressure
of 10 atm. at an hourly .rate of 500 g. The- tube is of ochrome .
silicon steel ‘and 1is electrically heated to 550°. After leaving
the tube, the gases are - llquefied ~&t =20°C. Only a small
amount of cracked gases are produced. The fluld reaction- product
is fractionated in a column under 10~atm. pressure., The yleld
from 500 g. of n~butylchloride is 110 g. hydrogen chloride; .

135 g4 n-butylene, 230 g. butylohloride. and 20 g. of a higher
ﬁpiling fraction,

Pages 22397-240L L
“atent Claim by I. G.|of June 23, 1943

| "Method for}Pur;ﬁging the Reaction Products of Carbon
Monoxide and Hydrogen" ‘ i '

. . | ’ \ i ‘ :
‘ . This claim relates to the Jurificatio% of the derk
residue, b.p. 400°C or hig@er, 'roquqed,by‘the treatment of
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water gas at 25 atm. and 150°C in the presence of sintered iron
catalyst, This residue is diluted with solvents which consist
mainly of mixtures of saturated aliphatic or cyolic hydrocarbons.
The solution of the. residue can be treated with-differenct kinds
of adsorbents; olay, Fuller's earth, Floridin, charcoal, and
-aluminum*hydroxidezimltfis“advaﬁtaééﬁﬁﬁ“tﬁfﬁtii*ﬁﬁilﬁ“tfé&ﬁtng-
.the residue solution with the adsorbents. After this paraffinic
residue has been olarified by treatment with @ifferent kinds of
adsorbents, it can be further decolorized by hydrogenation with
sultable catalyst; for example, copper chromite, copper barium
- chromite, cobalt, nickel, molybdenum sulfide, - tungsten sulfide,
-zinoe. sulfide, iron sulfide and mixtures thereof and with
added activators as alkali and alkalisulfides. Thé materiels
used for adsorption can be regenerated by treating them with
organic oxygen-containing or halogen-containing or cy¢lic.hydro-
cirbon solvents. - The adsorbers are then reactivated by treatment
with aolds,

Pages 2405~2413
Patent Claim by I. G. of July 29, 1942

"Method of Reacting Gases by;ciroﬁlating,the-catalyst from
Reactor to legenerator and Back" - e

' - This patent c¢laim is supposed to be an additional improve-
ment to the maln patent 715066, The previous patent is changed by
using a regenerator above a reacting zone so that the flue gases -
are more easily used to preheat the catalyst entering the regen-
eration zone, The previous patent employed a reaction zone above
the regeneration zone,- Such a procedure does not add anything

new to our current knowledge in the field of moving bed catalytic
-oracking. Jomewhat better ylelds.and lower carbon formation is .
claimed by the changed operating procedure.(see p. 17 for sketch).

Pages 2414-2418 S R
Rgtent Clainm by I. G, of September 22, 1942

- "Method for the Improvement of Carbon Monoxide Reduction
Products" ‘ : '
o T

- — ™
J | During the reduction wf.carpon“mpnOxiﬁe'with hydrogen.
at pressures of 12-15 atm, land at 180-230°C in the presence of an .

| ‘ |
en-domtainﬂng.cgmpoumdaae

1ron omtaly@t, & large amount of oxyg

obtained. along with h rocarbons, ‘Thé value of the ydrocarbons
as a motor fuel is gre tlyjreduogd by ‘the presence of these
oxygen-~cont ining compounds their bad odor and their
tendenoy to gum formation, These oxygen-containing compounds
can be readily removed by wpahin%iwitM‘a 20-30% alkall or hlkalfne

.‘because of

‘earth bisulfite dqlutibn. This ,aulfite #aahi%g‘al%o improves|
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= Regener tor
= Reactor
= Blower
= Separat :
o ~=-3tpippl g Zone

H 3trippige Gas in at ¢
; P3 Pressur at c
Booe 8

quaw

P :>?
»3 3p

Regenerator|Gas in at a :

Regenerator|Gas out at 4 & f
Charge in at o
Reaction Pr%duot out at b

Ew Valve
A& F = Res rvoir
G = _Elevato

“ ; e
Method of Reao ing j aes!by.cﬁrouldting the bptalywt from Reaotor
to. Fgen rator and. Back + July 29, ‘1942 . Pages 2b05-2%13
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—fhéwgife of the ca$51ist ﬁsedvlaﬁer:for'thenisomerizatibn\of the

hydrooarbons freed from the oxygen~containing compounds.

Pages 2419-2422 = o
Patent Claim by 1. G. of January 13, 1943

"Method for tne Production of Yotor Fuels"

- During the catalytic reduction of oarton monoxide with
hydrogen, higher boiling alcohols are obtained which have a
limited use.  Together with crude gasolines from the dlstillation
of coal, these aloohols can be transformed into motor fuel of
0.N. 70 in the presence of hydrogen or hidrogen-oontaining or
hydrogen-donating gases under pressure and with hydrogenating
catalyst. The pressure is about 4,0-70 atm. The catalysts are
mixtures of sulfides or oxides of the metals of the 6th.and 8th-
groups of the Periodio System., They can also be mixed with the
oxides of the metals of the 2nd to the oth groups, for lnstance,
one of the catalysts used consisted of 2 parts tungsten sulfide
.and 1 part nickel sulfide. o

Pages 2423-2425 _
Petent Claim by I. G. of June 18, 1943

"Method for the Production of Low Boiling Aromatios"

Aromatic’ hydrocarbons-boiling over 200°C and freed from

‘oxygen and hydrogen compounds are treated together with. hydrogen
under pressures from 200-700 atm, and 390-440°C with a synthetio
aluminum or magnesium silicate catalyst which is covered with 0.2-
10% molybdehum oxide. 0,54 carbon bisulfide is added to the oll
oharge. The gasoline obtained by this proceass conteins 43% boil-
ing up to 170°. The higher boiling fraction is put back into the
process, The fraotion boiling up to 170° contains 40% boiling up
to 100°C and contains 6074 aromatics,

Pages 2426-242 ' : _
Patent Claim by I. G. of June 21, 1943

ﬁMethod for theé ProduotidbL§f Diclefins®

o l,j-mioxaqes are dehydratad in|the vapor phase with
catalysts whioﬁ congist of mixtures of pmosph$riq oid with
intu#oria ~earth he%tad.tb'iooFC.
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Pages 2430-2432 . \ |
Patent Claim by I, G. of 3eptember 29, 1943

"The Production of High Mdlecular Aldoholg”

The number of_carhgnugtomsm1n"anmalcaholmcanuberdoubléd~
by heating them at 260° with sodium alecoholate in amounts less’
than 1 mole alcoholate to 2 moles alcohol and in the presence of
a'wgzer-binding material, for example, caloium oxide or calecium
oarblde, o

Pages 2433-2135

‘ Some more examples for the doubling of the carbon
chein of aleohols desoribed in the preceding chapter are given,
There 1s special emphasis placed on the need- to- reduce the amoynt
of sodium used in the reaction; for instance;

[ 864 parts of straight--
chain Cq aloohols are mixed with 3.8 parts sodium and 85 parts cal-
ciun ox?dqt”_The reaction mixture is heated while stirring for

48 hours at 240°, A findl pressure of 2,4 atm, wds reached,

According to Guerbet the fnllowing'feaotions take place:
2R-CHp~CHOH -+ R-CRp=CHpONa —y,
R-CchHQOH *+ R=CHp<CO0Na + 2H,
CH,-CH,R

probabl& 2 steps.

I. 2R-CH,-CH,0H—>R-CH - OH,0H + H,0
22 I

CHp~CH,R
II. HN0 + RCH,-CH,0Na ——» R-CH,COO0Na + 2H,

The aloohols are c&-substituted.' They are Cp-alkenol-oCp~alkyl,

Pages 2436~2440 - .
- Patent.Claim by I. G. of November 2, 19,3

"Method_for Dehydrogenation of C 4=C,"

o C3~C, mixturés are dehydrogenated to the corresponding
olefin using temperatures from 450-600. in narrow iron tubes which
sontain metal oxides as oatqustw The oataiysta|are~weganératem
by heatlng with air, It has been found that it 1s not necessary
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to. burn off all the.oarbon;deposited on the caﬁalyst for regen-
eration, about 1/3 ‘can be left. '

Pages 244l-2hL)
Patent Claim by I. G. of June L7, 19kk

"Method for the Conversion of HZdrocaébons"

Gasolines of low octane number or high bolling gaso-
lines fraotions are converted into- hydrocarbons of a high ootane
number by passing the starting material over a ocatalyst which
becomes progressively smaller in size. ' '

Pages. 2445-2504 ,
"Caloulation of Orgenic Gas Equilibria on the Basis of
Spectroscoplo Data” by Hans oaohse - November 28, 1935
: . For an accurate calculation of chemical equilibria
knowledge of the specifioc heat of the reaction partners and, of
course, their change with the temperature is important. The -
specific heat of a molecule is composed of translation, rotation,
and-vibration energy. The translation and rotation energy is not
dependent on the temperature; for each 1/2 R per degree of freedom,
Only the vibration part of the internal energy is temperature
dependent. The contribution of .the vibration energy to the
specific heat -can be calculated on the basis of the Planck-
Einstein theory, if one knows the number of vibrationel degrees
-0of freedom of the molecule and their frequencies. A molecule of -
n atoms has 3 n degrees of freedom of which 6 belong to trans-
lation and rotation energy (in the case of linear molecules, 5).
There remain 3n-6, or for linear molecules, 3n-5 vibrational -
degrees of freedom. These correspond to the seme number of
normal frequencies which can- be determined from the infrared and
Reman spectra. However, not only the normal frequencies oocur.
in these spectra but also the overtones, Because of this com-
plexity the cholce of the normal frequency is often ambiguous.

Before further application of these optical data. | their reli-
ability has tE be testel fro# tim% to time.

~_ To each frequency is attributed an| additive value and

these values can be found as funotions of temperature and fre-
que; oyvirbLandolt-BBrnS'ein. 'The ooncentration of theﬂread@ants
nt:

'1s given by the eq#ilibﬁium onsta
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?bznbi - °02HL.P (P Tota; Pressure)
K = %M, !
N qCél'Iz; H, P

The mole fractions of the reaction partners. oen be expressed:

1l-g¢.

‘0 ., ., O ™
Colip = “Hp; "CaH, 0
l.) K - ;-oﬂz . 1

c? p

Ha

To obtain the equilibrium constant Equation 1 has to be solved
for ¢, Since it would be a cumbersome procedure in the case of
“more. somplicated equilibria, it is muoh simpler to solve the
equation graphically., Toget a greater range log K is plotted
agalnst c. The higher the change in- the number of moleculsas in
the reaction, the greater the concentration change with the total
pressure, All gas equilibria are written in such a way as.to _
indiocste disintegration, therefore, all reactions~are endothermal
and the equilibria constant ‘changes with the temperature ‘to the
right side, - 3ince it is desireable to gain ‘an insight into thess
- equilibria from one graph, the change of free enquy 1s also
plotted. N ‘

2,) AF « RTInK

In particular, the free pnergy of formation for 1 oa:boh atom 1is .
plotted; for ﬂnstanoe, in the case|of diacetylene 1/4 of the
aotual free energy is given, in th oaai of tenzene, 1/56. From
the free energles of formatio log K is obtained after dividing
by 2.3 RT but all of the data of thermodynamios -cap not foretell
how fast the equilibrium 1s r?aohe%;.fom this purpose kinetio
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data have to be applied; 4 disouasionWOr‘the‘erk-by Belohetz,
Rideal, Kassel, and Storoh follows whioh oan be found in the
American literature. The aotusl task of this paper is the calou~
lation of tharrreoeenergv of formation on the basis of spectroe«
scopic data. ‘ , ‘

T L\
-F‘“ . poy N 0 :d_@ - T e | o
l D . o ..%d'l' |

The evaluation of this integral 1s simple if the specifio. heat
1s independent of the temperdture as is the case with the trans-
lation and rotation part of the specific. heat, Contracting the
temperature constant part of this speoific heat into.the o;

it follows that" '

- v i
‘ codT « ¢° T
o p by

ey 0% o2 1nT
B ar p

° T. ) = . ,
These formulas need a correction since they are calculated as
1f the gas has a constant specific-heat ¢2 - down to the absolute
zéro, Aotually the gas condenses far abo@e the absolute zero,
and the resulting fluid has a specific heat whioh is temperature
“dependent and decreases with felling temperature. This error
can be oompensated for, with 'a constant oharacteristic for each

gas.. In this way the free energy for translation and rotation
is obtained. , -

5). F,. ‘= 027 < Pe%inT - T (2.3RC + 0O )
7 tr,rot P plo (2.3R o)

The last parenthesis multiplied with T ocorresponds to afore=
mentioned_correction_constant'and~is called the entropy congstant
and 1s connected with the ohemical constant (c) of the gas.

:Transforming 5 ”

51 ¥ - -&ogpm - 2.3 RP,C

T _
The o&emioap oonbtant\of aLgaa oan be oaloulateﬁ—acobrdin¢ to
Sohottky, Sackur, Tetrode and stern for linear molecules ‘

© = 36815 + ‘i,ls log M + log T + log &
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for non-linear molecules; |
C = 56,265 + 1.5 log M - 1.5 log 7.+ log &
J is the moment of 1nertia |
@ ig the symmetry number

For the. vibration = egoh single normal frequency cone -
tributes ‘en ‘additive amount to the free energy. These contri-
butions are tabulated in Landolt-BSrnstein. The free energies
are given-as functions of ' ' :

'8 where @ = v . 1,435% em”L
= Bl 435% ¢

In thescase of well investigated spectra, the normal frequencies
are given with great acouraocy (CH,, C,H,, CpH,).- In other cases
‘(dlacetylene) the accuracy is stiil satfsfactory'for the calou-
lation. In the-case of more complicated moleculss the exact
evaluation of the normal frequency is not possible any more;

one has to use analogles to similar molecules (butane,—butylene,
Jbutadiene, vinylacetylene). Lxperimentally investigated accord=
ing to this method were hydrogen, graphite, acetylene, diacetylense,
vinylacetylene, butadiene, i-butane, i-butylene, ethylene, ethane,
methane, and benzene, ; o

The case of- diacetylene will be given as an example.
The dlacetylene ‘spectrum has been investigated in the infrared
by Bartholomé and the Raman effect by Timm and Mecke. Very prob-
ably, the molecule is linear because the infrared spectrum would
otherwise be much more complicated. The Ffollowing 13 normal fre-
quencles (3 x 6 - 5 = 13) are given according.to Timm and Mecke.

3350 Infrared Single
.2085 " n
3330 Cale. "
2183 Raman . "
6#’0 " L -
730 Infrared Double

2E1 R A "
720 caloE "
L,B8 'Reman - "

|
- . - | | N
The gre%test uncertaincy 1s'$n'th$ cal&ulateh frehuenG? of 720 cT’l
which may be too low by 150 om=1, | If the upper limit of 900 om=+
is . used for the caloulation in tht’equﬂlihrium wiEh ac%tyle%eﬂét
-1500°C, [the result would be 23% C,H, instead of 214, The moment
~of inertia of diacbtylene has not*bSen measured dlrectly, there-
;foﬂeiait\has Fo be‘calcplate?"froq'the‘poleoplar form; a knowledge
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‘of the atomic distances is- necessary for. that. ‘They also have
not been measured, but the atomic distances of acetylene and"
ethane can be used with an approximate certainty,

—1,06—><—1. 2-+'4——1 56—>;<——1 2—¢1.06—n

. -
C;_____C-—-———-H
: ’ &Vl—-bl ‘
. #r———- 2-—-»*
For the mdment’of-inertia:. .
' st o2 ‘v 2. oy R 2 4 «40
Sav? - 2mgV 2w 20 w2+ 2myv® - o1, 107

Symmetry Number = 2, statistical welght = 1.
Analogous to eceterne for the chemical constant
¢ = 1.385
" Entropy at room temperature , .
Entrog¥ constant = C.4.56 % cg - 13,28
o

—C=

]-\-----”i

"Vibration Part 6.62
Translation and Rotation Part 39.6
59, 50

The greatest uncerteinty in the calculation of the free energy'bf

_ formation is the heat of combustion of diacetylene., It can be’
caloulated from the heat of atom linkage. On the basis of this

calculatian, the heat of formation of diacetylene from the elements
18 #117 Keal. On the basis of the interpolation of the formula
by Kharasch, the heat of combustion is 367.1 Xcal. per mole and,
therefore, the heat of formation is 128.1-Kcal. at room temper-
ature. Flnally the heat of combustion has been determined by
Neukirch and Doebke t0-353.3 Kcal. per mole which-corresponds to
heat of formation of 107 Keal, It is very difficult to determine
the heat of combugstion experimentally because, durlng the com~
bustion, soot is deposited only too readlly; therefore, most
values are too low, —Actually the experimentally determined heat
of formation of diacetylerne is surprisingly small and leads,to
the conclusion that the diacetylene formation from acetylene - is
slightly exqthermic which seems quite 1ncred1ble

, 2#:2112 " Ojfz +/Hp + 1,300 oal.

The values maloulated ecoorﬂing to Kheresow were used in the
aetual calculations ane—alse forJthe plottﬁng of the graphws° |
T?e equilibria of all the investigated. gases. wer characterized
by the temperature at thioh 50% of th gasrepreEente on ihe B
left side of the equation is present, | 'ith inoreasing temper-
ature the equilibvrium is shifted to the right side, A large.
number‘of ‘tables and graphs‘is imcluded 1n mhe artiole. !




o, G v 2, 11607
0, + O, + W, 1090
B moCsoa, e
CHg v O, ¢ By 67
S, = Gyt Hy 925°
Cellg, = 3C,H,. 1070°
chH6 - chﬂu‘ + H2 v 80:90
C = G+ O, 3000
c,+nh i A —
CE, = CH, + H “g25°
WH, = CH, + H,  >1500°
1-GHyy = 10,8 + "

Pages 2505-2520

An Investigation of the Gasoline
Synthesis According to Franz Fischer
by K. Meisenheimer - '

The first investigations with a ‘pure cobalt catalyst
without any .addition, yielded 135 oc. of liquid and solid pro-
ducts from 1 cu.m. of synthesis gas (H2 CO = 2:1).. Fischer
obtained only 150 oc. with his cobalt-Sthorium oxide-infusorial
earth catalyst. - This proved that _cobalt is the actual catalyst
for the gasoline synthesis, but the lifetime of this pure cobalt
catalyst is extremely short. Magnesium oxide was used as the
stabilizer.. great number of catalysts which contain besides
cobalt, different amounts of |magn sium,Lyielded der tormaﬂ pro-
cess conditions (4 liters of gas/hr., and 4 g, cobalt as metal)
100 oc, liquid and solld products/ou, m. gas. 'By increasing the
amsunt qf catalyst\up to 32 &, oomalt ‘as metal, the yleld was.
al o ino reagsed to 133 o¢. liquid and solid. products. The lﬂfe-

e he [ tal st was about 100 days. Aluminum oxide, olin,
esp 1a11 inf sorlal earth are goofd carriers for the. ogbalt-
gnesium oxide oa alys , T o synthesls gas was: purified b :

passing 1t over Cu'at 300 . This procedure kept the 9 ocontent
 to O 5 mg./obm. The cahalyst was prepared from 00(N03N2 and -
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Mg(NO,), elther by roasting them-together or precipitating.
them 3i§h KOH, in whioh case hydrazine was added. The reduc-
tion temperatures for thé catalyst ranged from 225-=700°, but
1t was found that at' too high temperatures the reduced cobalt
starts to sinter, and thereby loses its activity,

‘Pages 2522~2551
Extractive Hydrogenation

of Coal Aocording to Uhde-Pfirrman
—.October 1937-March 1938

The maln prooedure consists of extracting. pulverized
coal with aromatic phenol-containing medium oils in the presence
of* hydrogen. -After this-treatment the ashes and unreacted coal- -
have to be separated by filtration. The filtrate 1s distilled
to regain the medium oil for reuse in thé process. The residue’
from this distillation which is called the primary bitumen is a
- partially hydrogenated product. The procedure-was investigated
under large laboratory and semi-pilot plant scales. The pro-
‘cedure 1s compared with the coal extraction prooess of Pott- .
Broche, The filtration of the crude extract from ash and un-
‘reacted coal proved very diffioult, The reaction temperature 1s
about 410°, the reaction time 60 min., the pressure 350 atm.,
‘and 7-8% hydrogeii, o -

. The'reportbisldccompqnied by 8 charts and drawings.
" This report was very difficult to read because the carbon coples-
were very poor. v ‘ -

Pages 2552-2579

"Jeparation of Gaseous Hydrocarbons from the Gas
- Mixture by Washing with rIguids" ~ December 1938
The solubility of methane, ethané, propane, n-butane, .

i-butane, ethylene, propylene, n=butylene, f-butylene, butadiene,
acetylene, and vinylacetylene were determined with a grea

umber of organio solyents at 20°C; for 1nEtanot; onﬁ of qhe
olvents which is especlally well adaped for the isolation of
clefinic gases is tetralin. It is possible to separate gaseous
olefins as a whole from éther hydrocarbons but not to separate
Qhem from each other, | Another procedure was thﬁ-sepmratidn cf
o}ofin; frop gases, o?tained by the distillation of lignite,
by wasEing ith a ouprous salt splution. OCarbon dloxide,
hkgrog n su% %

sulfide, and sulfur dioxide will also dissolve in or-
ganic bolvents, therefore, they-have to be removed from the =
egaseous mixture., It is possible to separate gaseous hydrocarbons

.fby wasking with oil., |In tne.;ubp oll| plant at Leuna, the blefi@q, :
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éspecially propylene and butylene, were separated by washing
with oil on a large sdale; dally charge was 3,000 ou, m, orude
‘gas, - The orude gases rich in oléfins were obteined by thermal
oracking of lignite distillates. The gaseous olefins together
with an oil distillate from-the .coal hydrogenation were
,polymerizedwtowlube"oilsvwithfaluminumfohloridewaswoatalygteww

‘Spven‘tables follow. Parts of this repdrt were unread~
able because of poor carbon ooples. ' '

Pages 2582-2607

Aik?lbenzenes, Their Production, Properties
and Use as Antlknock Agents and Safety Fuel
- - Mareh 24, 1939 - -

- The alkylation of benzene and some of 1its homologues
was effeoted with olefins- in the presence of sulfuric acid under
atmospheric pressure, Polymethyl and_ polyethyl benzenes were
synthesized using chloroalkyls according to Friedel-Crafts.

- The lower limit of sulfuric acid concentration for
alkylation depends on the rate of absorption of a particular
olefin by the sulfuric acid; for instance, isobutylene is ab-
sorbed faster than n-butylene and propylene whereas ethylene
does not react at all with sulfuric.acid as an alkylating agent _
regardless of concentration. Systematic experiments with benzene
and propylene show that at least in this case it is more adven-
tageous to use 92% sulfuric acid. At higher acid concentrations
the yleld of alkylbenzene decreases while at lower acid concen-
trations the side reactions are favored; as.for instance, -
polymerization of the olefins. The best'reaction temperatures
were found to be 10°C and lower. The amount of acid employed
has also some effects on the reaction, .In the cagse where the
production of mono-alkylbenzenes is intemded, a greater amount
of acid 1s an advantage. ‘ : :

_ . After the reaction has been completed, the separated
"oil phase ocan not be distilled immediately, It has to be freed
first from the alkylsulfates| and sulfoacids. This is done by
,wa%hipthhe: 11 phase with Eﬁkali‘or boiling it with ap alkali

under reflux. The &cid-free oil 1s then fractionated.
. . .o . . S e e N ‘

: ' \ _ _

. Th$ oonﬁent of-each fraction on olefins and bromatios
wa,; det‘rmin»d‘ﬁwlp most cases, mixturgs containing unchanged

hy opagbonp, mono- and.di- and higher alkylated benzenes; di-
products prevail, | The ﬁ:ete“redv ormation of the one pr the !
other reactidn.product was quite different under equal conditions
with different olefins fnd benzenes. For example, in the r%actiqn :

- of |benzene + propylene and benzene + n-butylene, the yleld of




= 28 =

;monqqlkylwderIVat1VeswexoeededMSubstantially[that'6f’dialky1“
derivativesi:"In the reaction benzene + i-butylene, dimerisation
ooours first, The dimers break up and react with bénzene to
give the dlalkyl product. The reactions, toluene + i-butylene.
and i-propylbenzene + i-butylene prefer mono-alkylation. Xylene
-gives predominantly monoalkyl derivatives with propylene,
butylene,. and. i-butylene, ..Also-the.alkylation of -ethylbenzene-
yields mainly mono-substitution products,whereas in the case

of diethylbenzene monoalkyl derivatives are only produced in -
the cese of propylene and n-butylene. With i-butylene only
‘polymerization ocours and almost no mono- ‘or dialkyl products
are obtained. 35% of the:products of this reaction are high
‘boiling polymers without any defined boiling point, :

Yields in-the case of benzene are 90% and higher under
optimum conditions, The alkylation of benzene homologues give
lower ylelds especially in the case of xylene. The loss of -
olefins by side reactions is especilally great in this case.
3ince large amounts of sulfuric acid are needed for the alkyl-
ation, it has to be regemerated. Olefins diluted with alkanes
could also be used for alkylation of bénzegé. The use of diluted
40% ‘propylene, obtained by chlorinating and dechlorinating of
propane, gave similar results.. »

The use of these aikylbenzenes as a safety aviation
fuel 1s proposed because of itg high boiling point (over 200°C)
and its high octane .value, T have a low pour point, a high
flash point, and a high heat value (10,000-11,000 Kcal,/kg.) .
with a higher hydrogen content (10r12%5 thean benzene (7.7%).:
They have a lower heat fading than benzense, toluene, o6r xylene.
They also have a higher lead susceptibillty than benzene,
toluene, or xylene; for instance, 20% alkylbenzene~containing
mixtures have the same lead susceptibility as 50% mixtures of
benzene, toluene, and xylene, ‘ C o

The article is accompanied by numberous tables and
graphs, . o

Insert between pages 2038-2039 . ‘ .
Repprt'by Dr, Walter Krdnig to Dr. Holroyd of May 29, 1945

The Product

ion o Avi;tioni
and Heating Fuel f

rom Upper Silesian Coal

The | flow sﬁeééfis made'u£ forkthe &orking of.|coal b
small amounts of tar from the coaml|distillation aze.omittedbL
Qua?titafivb,(atd re calculated on an hourly ‘basis; one yea

nly,

totals 8,000 hours, The'analyses of products with number
.indices are tebulated in Appendix A. . Letter indices refer to
explanations in Appendix B. ' ‘ ‘ ‘
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APPENDIX A

Flow Sheet of the Hydrggenatloh_'i’lant at Blechhamier -

Ansalysis of the Products |

' 011-Freo Matorial of SimpPhess| % Hy0 4 Ash in Dry 4G 1n
) in Substance Pure Substance
No. Kind = - Crude
Proguct
YT Grade Goal T T h 1 T g TRy
2 Baygméss 15” - -
No, O1il-Containing Material % Soiid Distillation Analyels of Oils in %, °C
i of Sump Phase - 160 160-210 210-325 =325
3 Grind ing 041 10.0 0 o 40.7 59,3
4 Thick Peste 51.0 - - - -
5  Heavy 04l Let-Down 27.0 g 0 22,0 67.0 .
6  Thin Faste 43.0 - - R,
*  Cateh Fot Heavy 01l 0 0 o 0 100.0
8  Catch Pot 0 5.50 4,06 44,75 45,69
3 Dilution 04l 0 0 0 4£2.8 57.2
10 Centrifuge Mixture 16.0 0 0 37.8 62.2
)1 operational Loas
during Centrifuging 16.0 0 ., 0 37.8 _62.2
12 Centrifuge o1 1.2 ) 0 7.8 €2.2
13 Centrifuge Residue 38.0 0 ) 37.8 62.2
14 Operntional Losses .
during Distilletion 38.0 o} ¢] 37,8 82.2
18 Disttllate from
¥lavh Chamboer 0 ¢ « B4 ¢ 18 1
1f Coocentrated Centrifuge
Resldue : 93.0 0 * 0 5.0 95,0
1? Digtillate 0 0 [¢] 15.0 85.0
18 Distillation Residue 95,0 0 0 10.0 90.0
19 Operational Loss
feon A-Distilla%ion 0 5.50 4.03 44.79 45,69
20 Jusl 01l foriSale o 0 o] 34.05 65.95
21 Gas Phase Products ] 23.1 .l 59.8 |
i
Material of Gas Phasc --e-<enh Bollingessd-zees  EP. V.P,  -eacl Nosesaz
: =00° ~155¢ >185° N With 0,09
. Py

22 Catch Pot from Pre- ) .
hydrogenatiga - 35.0 65.0 - -

23| . losg from B-Distillation |- 55,0 65.0 -4

24| casoline Rocdvery, Cakeh Pot |-~ 19,6 s0.8 | - -
. ’ ‘ ) s ! . [N . .
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APPENDIX B
Ekpléhationé

The salt 1n'Watér solution is éprayed on the moving coal
(about 40°C orystallization temperature),

“Partial nsutrallzation of  the alkall 1n the ooal takes

Place during heating by the 50, ions of the catalyst,

the introduction of coal into the oil,

Because of' 1ts sensitivity the salt is added_Jqst before

The entire goal is ground to a thick paste; during this
procedure the remaining water evaporates. The.thick paste
contains 103,77 tons moisture-free coal plus catalysts I, -
IX,"and III, also moisture-free,

The thick paste is so proportioned that a large part
(66.9%) of the total paste (271.65 tons) goes through-
the heat exchangers.

The thick paste is diluted in ordgr to be able to heat

it in the heat exchangers. The sqlid content of the
paste should not exceed 43%., -Heavy-oil-let-down is also
used for dilution to improve the carrying capacity of the
not very viscous grinding oil by addition of oils rich in

-asphalt,

There are four equally equipped chambers for the sump.
phase hydrogenation. The reaction conditions are 700 atm.
total pressure, 585 atm. H, partial pressure in the en=
trance chamber, 3.5 N ou, ﬁ. , ,

are 90% of C in coal decomposed and 21% of the C gasified.’
Calculations were performed with a C percentage of. 86,0 .

in the produced oil, There are three heat exchangers in

eaoh ohamber. The temperature at the exit of the heat ex-
changers is 310°C, '

For each chamber one hairpin preheater with about 30. hair-
pins of a capacity of 12 x 10 Keal: The temperature at

~ the exit ds 415, maximum 425.

uac% cham@er hpa for ovqns. hhe temperature |is kebt at
485, all four' chambers mave~pwnombine&~£§gction volume
ol 148,C cu, m!

For leach chambér on$ separator),:

' since it jsuffiges to have availablé|oniy half of the re-,

cycle heavy-oil-let-down at higher| temperatures, onliy that
amount of the recycle heavy-oll-letsdown |is recycled hot

to conserye en#rgyo\

total gas/kg. .coal. ‘The yields.
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| = ‘Eaeh chambér.has one cold oatch pot.

In
 [:]7- Contalns de Laval centrifuges.
[e]

*' The centrifuge residue is heated to 450 under 50 atm.
pressure,first,in-the-heat-exchanger-then-in-the-hairpin-
preheater to keep it from drying out because of it high: -
medium oil content., To inerease the flow velocity, :
small amounts (meximum 0.1 N cu, ms/kg. centrifuge res-
idue) of compressed distillation gas are added.  Expansion
takes place in. the flash chamber and a.large part of the

‘01l is evaporated and topped,

p|* The concehtfated centrifuge residue 'flows from the flash
chamber under its own gravity into a spherical oven, The
d;atillation residue is.thrown away., - ?

q|= Gas heated distillation at N pressuré gives the following
fractions: To 160°, 160-210°, 210-325°, »325°,

r |« The fraction, 160-210, can be led through the liquor enrich-
ment off the "Phenosolvan Plant,” to enrich the liquor

(8-10 g., phenol/l.) or the already dephenplized water (.2 g7 -
1.) up to 18.g./1, simultaneously, the more valuable phenpls
can be exchanged against the less valuable phenols, iaterial
balance changes due to-this procedure have not been con-
_sidered in this flow diagram,

8 ;= Two chambers with three ovens each of 8 cu, m. catalyst
: volume; two ovens, catalyst-8376, one oven, catalyst 5058,
- Conditions: 300 atm., total pressure, 410 temperature and
0.8 kgis/l./Hr. maximum throughput.  The reaction product
has &m IBP of 50°C, )

v | = Steam heat distillation at atm, pressure. stabilization

and washing of the gasoline are omitted; in, this scheme be=-
-.cause everything was calculated with gas-free.proguctsa

| u|* Two chambers with two ovens each of 8 cu, m. datalyss vole
©  ume, catalyst-643L4. Conditions: 300 atm, total pressure, '
BQﬂftemH., and 0.45 kg.;155°41. catalyst volume pe

r hour,:
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