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SUMMARY

This report on United States Technical 011 Mission Microfilm Reel No,
77 4s a part of the American Petroleum Institute - Technical 0il Mission pro-
gram devoted to the indexing, abstracting, and translation of the German liter-
ature collected by the Technical 01l Misajon. Its distribution outeide Phillips
Petroleum Company includes all companies participating in the program and the
Library of Congress. From the Library of Congress, photostat or microfilm
duplication is available to anyone making a request.

This reel is concerned primarily with the operation of, and problems
encountered at, Hydrierwsrke-Politz. It includes data and information on the
CV2B and DHD processes and products obtained therefrom, Alkazid process,
lcense agreements, proposed toluens plant (T 16), and gasoline inhibitors.
Rumerous analytical methods are described in the latter portion of the reel.

W R S @ M AN R AR D WL G G W TS G W G Gtk e G DGO GE N M ae e - an wm- - -

AP Tox M W _ FEB 11947

" This copy of this report has been relessed for private infermation eny,
and with the understanding that awy other use of the subject matter, in whols
of in part, by reference or otherwise, shall be ooly with the kmowledge of
Phillips Petrolywm Company end with the appreval of that company first eblain
ol end with the further understending that this report Is prepered and
sbmitted fer informative purposes only and that any suggestions and rocem-
mendations contained hersin shall not 5o understend or conatruad ey,
1y sense, guarantoes er warranties of sny methed, praduct of dovicn.
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- hrticles translated will carry "TR* before their frame nmumber(s),
end those abstracted will have their frame number{s) preceded by the letter ®mav,
Articles, neither tranalated nor abstracted, are included in the subject index
with no letter preceding the frams number,
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ALEKALINITY OF CV2B GASOLINE

Frames 6-15

Abstract

i#ith regard to a complaint by the Research Center of RLM for Aviation
Fuel on the alksline behavior of CV2B gasoline from Gelsenberg Benzin A.G., I.G.
Farbenindustrie points out that 7019 gasoline may contain arcmstic amines resul-
ting frou the intomplete reduction of organic nitrogen and ammonia or by high
pressure reaction of benzene and ammonia. However, tests show that those allmline
_sompounds do not corrode metals used in motors or unfavorably affect the storage
stability of the gasoline. Fuithermore, it is well known that aromatic amines,
such as aniline and methyl aniline, are antiknock agents in contentraticns of
2 to 6% and they also improve storage stability. Also, amines are used as gum
inhibitors in the United States. I11 effects from the low concentrations (.1%)
of organic bases in 7019 aromatized gesoline is therefore not feared.

STUDY OF SOLID AROMATICS FROM SLUDGE

QF PITCH HYDROGENATION AT POLITZ
Frames 21-23

Abstract

The sludge contained:

49.6€ solids (benzol insoluble)
50.4% oil
14.6% ash in solids

8.8% asphalt in ofl

The following contente of hydrocarbons lmown to be especially stable
under conditions of the technical hydrogenation process were found:

Carbozole ~ 0.2% of total sludge
Pyrene - none (thie is usually present to the extent
of 10~15% in »il from low temperature
coal carbonization)
Coronen’'~ 1.5% (Coronen melts at 432° and toils at
525° at 760 mn.)

_
It is concluded then that pitch sludge shows no special enrichment in
these known stable hydrocarbons.



Report 605-4TP

COAL -~ SII P NG
Frame 2/
Abstract

In the tine from July 24-30, 1941, the following quantities were pro-
cessed and obtained: ' ‘

Coal (TKy) 2363.087 tons w 14.1 tons/hr. |
Coal eludge 3515.927 tons = 21.0 tons/hr. (25.4% solids)
Centrifuge mixture 5125.063 tons = 30.5 tons/hr. (16.4% solida)
Centrifuge oil 3999.164 tons e é3.8 tons/hr. (11.3% sclida)
| Centrifuge residue 1125.899 tons = 6.7 tona/hr. (39.5% solids)
Carbonization of the cgnt.rifuge residues gave the following:
Charge: 1125.899 tons « 2.23 tons/hr./oven
containing 446.574 tons solid and 679.325 tons ol
Production: 560.459 tons precooler oil u 3.35 tons/hr.
22.938 tons after cooler oil = 0.14 tons/hr.
583.397 tons total oil
Carbonization yield: 86.1%
Total loss in processing residuss: 95.,923 tons
| = L.1%
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CENTRIFUGE PLANT ~ BUILDING 275, NOVEMBER, 1
Frames 25-27
Abstract

In the month of Noveuber many centrifuges dropped out of operation
simultaneously and suddenly. A centrifuge which had been running cleanly would
stop completely in a few mimites. Four factors were considered in finding the
reason for thess interruptions:

1. The asphalt content. This had decreased from 7-8% to
4~5%. However, sinte good operation has been obtained
with lovwer asphalt content, this factor was considered

..to have no effect.

2. The size distribution in the coal paste. This was con~
cluded to have no effect on the running of the centrifuges,
a8 the processing of coarser coal pastes and sludges failed
to prevent the clogging of the centrifuges::

3. Temperature of the mixing cycle. It was found that this
is important but not the determining factor, Operation
was impossible as low as 130°C, poor at 145°C, bstter at
155-1609C, and 170-1809C would be desirsble, The oil
preheater was no ready for operation,and consequently
this temporature could not be reached.

4. HNature of the pre-dilution oil. This was proved to bs the
decisive factor. An oil with an initial boiling point of
2809C inevitably resulted in trouble; one of 305°C initial
was better; and tLhe beat wae a catch pot heavy oil of 3200C
initial. The explanation 45 that the light fractions of
such an oil precipitate asphslt which entrains solid par-
ticles and deposits on the basket and nozzles of the cen-
trifuge. The asphalt precipitation properties of the
various oils wers determined by tests. (Frames 29-30).

OIL RFCOVERY FROM WASTE GAS
Frame 28
Abstract
Recovery of oil from the off gases of the centrifuge residue tanks is

congidered uneconomical pecause of the small amount recoverabls and because cooling
to -20°C is required. Oil scrubbing was ineffective.
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DISTILLATION OF COAL SLUDGE
© Franes 3233
stract
Beginning in July, 1943, the coal sludge was distilled in the vacuum
sludge distillation equipment. The process is oparable and practical when the
distillate approaches 42.9%. The softening point of the residue averages about
78.7°C. A calculated comparison of the clear oil loes between processing the
coal sludge by centrifuging and carbonization on the one hand, and vacuum dis-
tillation on the other, shows a loss of 4.2% oll for tho former and 15.7% for
the latter method, when reducec% to a common basis. Data for the comparative
runs are given. .
IRON SULPATE IN HEAVY OIL
Frames 34-36

Abstract
Settling tests of iron sulfate in catch pot heavy oil.

CONTRACT .
Frames 53-58
Abatract
Five Year Contract between RIM (Bsichmiuiat;er for Aeronautics) and
Ammoniawerke Merseberg (Leuna) for the production of T52 Aviatian Fuel, So
far as isobutane yield from the hydrogenation plant and receipt from outside
sources will permit, the production is to be 19,000 tone per year.
Properties of T52:
Density at 209 = 0,700 to 0.725 kg/liter
Initial boiling point (Engler) = not under 85°C
Endpoint = up to 220°C
Reid vapor pressure (38°C) w 0.20 to 0.23 atm,
Octans Ho. (CFR) = Ca 96

Price is to be based on 20% amortization of RM 15,000,000 of outside
The cost of operation

capital emdqui 500,000 of the company‘'s own capital.
of the T5% %Qfae d;temﬁ.nad each year. A preliminary cost estimete is given,
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LICENSE AQ; EMENT ‘
Pramps 59-68
Abstract

License agreement betweon I.G. Farbenindustrie and lHydriewsrke-Politz
for the use of & process for the produstion of high antilmoek fuel, The process
utilizes gases produced by hydrogenation, or others containing C; hydrocarbons,
~ and comprisss the ateps of dehydrogenstion, polymerization and hydrogenation

(752 process). Where isobutane is used as raw material, the product has the

following properties:

Octane Number (CFR Motor Method) 96

Specific gravity . 0,700 = 0.720

Engler Distillation

initiel below 85%
et 130°C - not over 307 overhead
end point not over 200°C

Reid Vepor Pressure (38°C) . 0,20 - 0.23 atm. abs.

I.G. agrecs to provide all technical know-how and thza benefit of all
future 1mprovements and gives a non-exclusive, non-transferable license. The fee
is 1.2 pfennig per kilo of T52. -This i3 reduced 104 for producticn in excess of
20,000 tons/year and is reduced an additional 10% for production in excess of
30,000 tons/year. A grant-back of e:clusive licemse to improvements made by the
licensee to I.G. is provided.

The licenee does not cover the preparation of the necessary catalyst;
which the liconsee obligetes himself to purchase from I.G. at cost plus normal
profits. Licensce will observe strictest secrecy. I.G. will prepars and prose-
cute all pstent applications, .

Contract term 12 years.
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LICENSE NT
Frames 69-76
fbstract
License agreemsnt between I1.G. Farbenindustrie and Hydrierwerke-rolitz
for DHD process plant for the treatment of gasoline made by hydrogenation, with
hydrogen, under pressure at temperatures above 4O0°C in the presence of catalysts

that are periodically regenerated. The gasoline is aromatized (made poorer in
hydrogen) . - .

The licensee can enlarge ite DHD plant or produce products other than
fuel only by agreemsnt with I.G.

The 1icense does not cover the catalyst, which licenses agrees to pur-
chase from 1.G. However, if licecnsee invents new patentable catalysts he is
entitled to manufacture them.

Fee = 0.7 pfennig per kg. scaled down with increased production as
follows: _

100,000-' 200,0“) tonS/yrn 0063 pfgo
“ver 300,000 tons/yr. 0.50 pfg.

Licensee agrees to turn over to I.G. all its inventions and experience related to
the process. ' .
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LICENSE AGREBMENT
" Frames 77-93
Abstract

License agreement .(3/29/1939) between I1.G. Farbenindustrie and
Hydrierwerke-Politz covering I.G.’s hydrogenation rights, intluding prosent and
future rights of its direct and indirect licenaees, such as B Patents Co.
(U.S.) and International Hydrogenation Patents Co. (The Hague) for the production

-of fuel including LPG, but excluding isooctans, I.G. agrees to train operating
staff and impart all knowledge and experience geined from its own and its licen-
sees' plants. The licensee agrees to reciprocal imparting of experience.

» ®

The license does not cover preparation of the necessary catalysts, which
the licensee agrees to purchase from 1.G., unlesa he develops a new and patentable
catalyst. Licensee agrees to purchase the nscessary liquor for the Alkszid plant
from I.G., who agrees to furnish it on the same basis as he does to his other
German licensess. ‘

License fees On the basis of coal _ On the basis of cruds oil
uot;r gasoline 0.65 pfe/ig . . - 0.60 pfg/ie

' pviation gasoline 0.75 pfa/kg 0.70 pfe/kg
L.P.Go 0.50 pfg/kg 0.45 pfeg/ke
Diesel fusl ©0.45 pfa/kg 0.40 pta/kg

High octane gasoline, with better than 87 octane number, commands a
higher fee according to its higher valus. This will be arrangsd by agreement from
time to time, With production in excess of 200,000 tons/yr., the fees are scaled
down as follows:

200,000 ~ 300,000 tons/yr. 10%
300,000 - 400,000 tons/yr. VN 4
400,000 - 500,000 tons/yr. 17%
500,000 - 600,000 tons/yr. 204
600,000 - 700,000 tons/yr. 22%
700,000 -~ 800,000 tons/yr. 4%
800,000 - 900,000 tons/yr. 26%
900,000 ~ 1,000,000 tons/yr. 28%
over 1,000,000 tons/yr. 30% o .

Licansee. grantu. I.G. an exclusive, tranaferable, royalty-free néénao to
all of his developments end improvements of the process.

A%avored nations? clause is included.
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NOTES ON M’ID FROCESS
| Frames 95-98

Abstract

Letter dated February 19, 1942, from Politz to Dr. Kimmerle, Leuna,
replying to the following questions asked by Dr. Kimmerle:

Is it neceseary to wash the lean gases from the two coal hydrogenation
phases with water before passing to the aAlkazid plant at 25 atm. in ordsr to
avold stoppages in the pipe line due to ammonia salt deposition? ’

dhat is the ammonia content of the mixed gases?

Polite operated the Alkazid plant on the combined lean gases from the
sump and gas phases without expansion. At first they experienced some difficulties
from stoppagss, but corrected this by injection of a small quantity of vater at the
most important places. This water is withdrawn from catch pots and the spherical
gas holder ahead of the Allkazid plant. No stoppage has been experienced even in
Rovember..

In the total lean gas, the ammonia content is scarcely 1 g. per cu.m.,
~oven before water is injected.
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DIRECTIONS FOR PERATION CONTROL
G ALKAZED SCHUBBING PLANTS

Framss 101-102
_Abstract
A. Treatment of the Aluminum Components of the Plant ihen Shut Down

Sometimes punctiform corrosion occurs in the aluminum parts of the
Alkazld plant when it is not in operation and air has access to it. It is sus-
pected that such corrosion centers as are formed during a shutdown can lead to
progressive corrosion and serious damsge to the apparatus during subsequent
operation. : -

The following masuns are taken to avoid such corrosion when the plant
is shut down for an extended t.ime, particularly when it is necessary to open it
.80 that air can enter:

1. After euptying the solution, cerefully and thoroughly rinse
_, with distilled water.

2, Dry the aluminum apparatus thoroughly with warm air, so that
no adhering moisture remains and protect the apparatus from
"sweat® molisture which may collect as a result of atmos-
pheric changes. The outside surface is also endangered by
adhering water. Under insulation, the corrosion centers
soustimes penstrate the walls completely. Exterior corrosion
is avoided by keeping the apparatus hot or by protective

- coatings.
‘B. Removal of Corrosion Damage to Aluminum Parts

In the cass of severe corrosion which mskes & part unserviceable the
part is either campletely replaced or is welded or patched,

In very many cases in which smaller corrosion grains have appeared but
the part is still serviceable, the grains may be removed and a surface which will
be passive in further operation may be renswed by the following procedure

In accessible places: A v

1. dry the surface

2. brush the surface vigorously with a steel brush or scrape
off the corrosion product until g bright metal surfece -
rexains, being careful toavoid leaving steel splinters
sticking in the aluminum, and to obtain a emooth supface
free from scratches.

In difficultly sccesaible places such as heat exchangers:
1. rinse well with distilled water

2, let stand over night in contact with nitric acid chromium
etching solution which has the following compositiont
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178 cc. (sp. gr. 1.39) and 49 g. BaCro0y in 1 iter
solutiont.moa R rgO-,

3. rinse again well with dietilled watep
b dry thoroughly

DIRECTIONS FOR CONTROL OF ALKAZID PLANT
Frames 103-105
at.ract_

I. Uethod of Ope ration

The Alkszid process is a wet process for the removal of H2S or €0y, or
both, with the help of certain 8alts which have the property of absorbing these
gases in the cold and giving them up sgain unchanged when heated.

The technical operation of the process 1s carried out in such a manner
that the Alkagzid caustic is carried through a wash tower and a dogasser (regenera-
ting column, or sepsrator) in a constant cycle with the stepe as follows (Fig. 1).

‘The regenerated caustic (fresh solution) enters the top of the scrubbing
£

regeneration column, In the heat exchanger, it is warmed indirectly by the regen-
erated solution, which is cooled thereby. ‘

The saturated, preheated caustic flows through the regenerating column
from top to bottom while being heated further and is firally boiled and blown
with steam in the lower Fart of the colunn., The regencrated gases leave the top
of the colunn in admixture with steam, which is separated in a cooler and the
condsnsate returned to the systen.

The hot regenerated solution is pumped through the heat exchanger and
finally through a spray-cooled coil where it is reduced to the absorber temperature.

II. Directions for Operation
A. Trangport andﬂ Storage of Alkazid Solution
Handle as & concentrated aqueous golution: ,
1. At low temperatures salt can crystallize out

2. At very high temperatures or very iong storage amail quantities
of gas may be liberated.

B. Operation _ . ‘
For aluminum-containing plants, points 1-3 are very important,
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A solution deneity of 1.16 at 20°C (degessed) should be maintained.
It is desirable to avoid dilution because when the density falls
much below this, there is some danger of the solution attacking
the aluminum, If, however, a corrosivity towards aluminum devel-
ops, it is easily overcome by adding water Bass (3 g. dry sodium
silicate per cu. m. of solution is dissolved in a ten fold volume
of solution and injected slowly into ths eycle).

If aluminum parte are present in the plant, the system should be
vigorously washed with a very dilute water glass solution by
circulating for several hours. A solution of 0.1 water glase in
congggsate is suitable, and the temperature can be carried as high
a8 o

Metallic mercury should be scrupulously avoided because of its
rapid attack on aluminum. Air must be kept out of the aclution
syﬂtem'

Dust cannot be avoided, so a continucus or intermittent side stream
may be removed and filtered to separate sludge. )

RESULTS OF CORROSION EXPERIMENTS
YTTH IRON AND A i
- Frames 107-111

Abstract

Composition of fresh commercial Alkazid Solution (caustic) is as

Specific gravity - 1.201

Potassium (K) U3 g./1.

CHyCHNH,CO0H (Alanin) 396 g./1.

oy . 22g/1.

Cale. €69 g. Kz003/1.
39% 5. gﬁi/l.

The technical solution was diluted to a specific gravity of 1.16 and
was used then for the absorption of HaS and COp. The aminopropionic acid (Alsnin)
has weak acid and basic properties, When titrated with N/10 KOH at room tempera-
ture with phenolphthalein as an indicator, 1 g. Alanin only consumes 3.2 cc.

N/10 KOH whereas the theoretical consumption approaches 112 cc. When titrated
at 909C, however, the consumption is 9.4 cc. K/10 KOH, which is also of a lower
order of magnitude th.n the theoretical. Alanin is thus a much weaker acid than
the other weak ecids (acetic). It cannot be titrated electrometrically. Vhen
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titrated with HC1 toward methyl orange, 1 g. Alanin consumes 4 cc. u/m HC1. -

Ehe ﬁ of KOH and K0, Addition to M and Operating Solutions for
a8 . _

The outgnahg 1s conducted by boiling under a reflux condenser while
paaa;lng nitrogen gas through the solution. :

1.
2.

3.
be

. 5.
6.

7.

8.

Pure FayS loses no sulfide-sulfur while boiling amd bubbling Ny
through it.

:unigﬁiv-containim Alkazid solution loses its H2S content vory

Addition of KOH makes outgaesing much more difficult.

Addition of K5C0g makes outgassing somewhat more difficult but
not as difficult” as an equivalent KOH addition.

The higher the Alanin concentration in proportion to HpS content
the more rapid is the outgassing.

lhen(llzs and €0, are present together in a aolution, HyS comes
off first.

On passing HaS into a pure Alanin solution, sulfur separation
results, In the presence of KOH no sulfur ssparation occurs,
although sulfur separation occurs if only K2C03 besides Alanin
is present. :

Glycocoll and phenol behave MIuly.

The Corrosion Behavior of Soft Iron

The

aggresaive components of Alkazid solution against iron are Alanin

and sulfide sulfur. (Tests show that a pure Alanin solution asttacks iron very
strongly at 90°C.)

9.

10.

1n.

A K2003 addition to alkaszid solution hinders the loss of metallic
iron mich more than an equivalent KOH addition,

An outgassed solution having a higher residual COz content is

" therefore less corrosive to iron than one with lower CO»-content.

Points 9 and 10 give two methods of preventing iron corrusion,
which although they have the same effect on corrosion, differ
with respect to steam consumption, because according to (9) the
alkali content is increased by addition and outgassing
becomss more difficult while by (10) the slkali content remains
the same.

The higher the temperature, the stronger is the attack on iron.
There exists a critical tsmpsrature at which corrosion sets in.
It lies between 40 and 709C, depending upon conditions.
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- 13. In boundary lins corrosion, the greatest attack occurs above
the boundary line. :

The COmsioﬁ Bohavior of Aluminum

The aggressive components of the Alkazid solution against aluminum ars
sulfide sulfur and alkalinity. ‘

L.  Alanin inhibits the solution of aluminum in alkali,

15. Tbe Alanin content 48 so high that aluminum undergoes no loss
of metal. e .

16. The aluninum corrosion is independent of the dilution of the
solution..

Prevention of Corrcuion o{ Aluninum when Plant is Shut Down

The aggressive materials, which atteck aluminum in a shutdown plant,
are saltuy, moisture and air. As these materials are practically always pregent,
steps must be taken to protect the plant. -

17. A maximum of 1% water glass solution protects aluminum even
at 100°C.

18. The presence of foreign salts result in precipitation of =
eilicic acid from water glass. Therefors the aluminum part
of the plant should be well rinsed before filling with water
glass solution.

OPERATICR PROCEDURES AND HINIS FOR

THE ALKAZID PROCESS (1939)

Frames 112.130

Abstract

A. Transport and Storage of Solution

Solution is normally non-corrosive, non-combustible and non-toxic. If
it contains slight amounts of poisons at first, these are lost after short opera=
tiQno - ) '

1. Avoid extreme temperatures.

2. Carofull.‘y vont. the closures of containers to air from tims to
time. Separated salt may ba put back in solution by stezming.
Dilute solution with pure, distilled water. ' :

B. Putting V'lant into Operatior
Before putting into operation, eliminate all leaks, test by filling with
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water, and pressuring. Wash out all dirt, etc. Add water glass to the last
water-filling of aluminum parts of the plant (several hours contact). The plant
is emptied of all wator, and the concentrated Alkazid solution is pumped in cold.
It is partially diluted by residual water in the system. This is allowed to
circulate in the apparatus until all the air is displaced by deaeration from the
sections containing solution. The air may be displaced with €02 and the latter
displaced with heating gas, if a COx~frea, inert gas is not availsble. The air
may be displaced from the column by stean. If the degassing column is filled
with H2S or CO2 from prior cparation the solution should be heeted befors pumpe
ing in, to avoid rapid absorption and sucking of solution into the gas limes, etc.
Heating of the degassing column should be slow. #éhen the temperature rises to
that desired in operation (1009C), the saturation of gas in the scrubbing  tower
- should begin promptly to avold corrosion. ’

C. Cperation

The most favorable temperature of the solution entering the wash tower
1s 20-259% for H2S and 25-559C for CO2. Temperaturs lowsr than 20°C should be
avoided becauss of danger of. salt separation, particularly from solutions con~
taining €Oy or HpS.

A part of the steam in the regensrator is introduced directly and the
reat is used indirectly, the proportions being controlled to maintain the proper
constant solution concentration. This is controlled by hydrometer tests. In-
direct steam runs from 30250 kg/cu.m. of solution., A specific gravity of 1.20
may be used without salt separation. In aluminum a specific gravity lower than
1.16 should be avoided.

New solutions fmcjuent]y show g tendency to foam. This can be suppres~
sed by addition of 1.G. Antifoam Agent "I" (1-to 2 liters per 10 cu.m. of sol'n).

From time to time control tests should be made as follows:
() Gas saturation of the solution
(b) Performance of the regenerator
(c) stability of the solution

If aluminum is present, it is desirable to test the solution every few
days for corrosiveness. At the first sign of corrosion 300 g. water glass should
be added per cu. m. Local dilution, as by returning condensate, mmst be avoided
as this will lead to corrosion of aluminum.

Oxygen must be avoided in solutions containing H2S because of the sul-
fate formation. High speed suction pumps may suck in air, so those at Louns are
encased in a chamber flushed with nitrogen. Thiosulfate is not regenerated and
decreases the absorbing capacity of the solution, -

Pump scrcens must be kept clean. As air oxidizes FeS, and therefore
leads to corrosion of the metallic iron, air must be excluded as campletely as
possible. When shutting the plant down, the degassing column must be run until
all the solution in the system is regenerated. Laboratory procedures for testing
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the aolut:lon are given. Apparatus and record forua are ahovm and an st warning
poster is given. ‘

DE TION OF JATER IN COAL PASTE
Frames 132-134 '

The object was to determine how much water was ovaporated during the
preparation of the coal paste and while bringing it into ths high pressure system.
Both the xylol and heating-loss methods were used. The former gave highor values
for water content. The average of 15 tests gave a water content of the-dry coal
of 2.37%. The average value for gsolids in the coal paste in the high pressure plant
was 1.99%4, a dimtnution of 16%,

ASH ANALYSES OF COAL CATALYSIS
Frames 136-1,2 -
Abatract

I. (Bayer Mass) II. (Ferrcus Sulfate) and III. (Sulfigran = Naps)

~ Object: To determine how much ash is found in ashing the three catalysts
and how the analytical values for the several mixtures vary from the theoretical
when the proportiocns of II are varied.

Catalyst I: 11.4% H,0 and 83.2% ash (93.18%-fdry basia)
Catalyst II: 35.94% HyO and 28.92% ash (45.07% dry basis)
Catalyst III: 0% Hy0 and 171.04% esh (NapS0,)

On mixing the three, s heat of reaction (between III and I) is observed,
indicating a chemical reaction. Both the moisture and ash determinations of mix~
tures deviate widsly from the theoretical values and the deviations vary with the
content of II.

Catalyst I loses 9.7% Hgo in the plant dryer (heating fraam 30°C to 108°C)
and catalyst II loses 37.13% H20 .

WET CATALYST EXPERIMENT
Frames 144=1/5
Abstract . -

" A8 the dry coal and caté.lyst may not be thoroughly mixed, it was auggesied
that wet cotalyst addition bs tried, The FeSQ.?BzO diseolved readily in H20 to give
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a 30-35% sclution. However, the Bayer Mass was very difficult to grind and put
into suspension. It was concluded that they had insufficient space for the
additional dryer required and thet the operation would be teoo costly.
MEMORANDUM OF A MELTING
Frames 216-217

Abstract .

- (Hydrierwerke ~ Politz, A.G., August 22, 1939)
Polymerization Flant for Cracked Gases from the Norddsutschen 01l Works ab Politz.

' Thie plant produces 9,000 tons/year of a gas having a heating value of
11,000 cal./kg. (15,000 cal./cu.m.), which 15 800 cu.m./hour (12MK cal./hour),

- Component ' Yol. 2
CH, 16.5
g v 318@.,0

H .0
czull’o 006
\CZHL 30-0
C3lig 17.0
Chﬂs 5.0
3' -ckﬂg . 0.9
CcH 5.0

er Olofins 0.85
H2 . 1.5
co - 0.2

¢ 0.05
With 70% conversion of propylene and butylene, hourly production of
polymer (gasoline) would be 240 kg. Production coste, which total 328,000 marks
for a year's production of 1,920 tons, a schematic flow sheet, and an estinmate of
tho cost of tuc various plant itens, arve given. 'The location of the plant had not
been determined, : Cont

CORROSTON EXPERIMENTS FOB_THE COAL
" CARBONIZATION PLANT

Frames 229-230
- ’ _ Abstract
(Hydrierwerke - Politz, A.G., September 17, 1942)
Results are presented of experiments made to determine the action of

various aatalyste on iron. Individual catalysts (200 parts) were heated, with
stirring, to 220-230% in admixture with oil or residue (800 parts). The loss
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in meight of an iron cube indicated the corrosion. Soda was most corrosive,

L " was only slightly corrosive, and sulfur was not corrosive at all.
Corrosion with the original oil was greater than with the residus. Future ex-
periments will detemmine the relative corrosion on metals used for the reaction
chambers as compared with wrought iron, and the influence of corrosion on the
eloctrode materials. -

Fremes 231-232
Abstract

(Wj.’mk‘ - POli'l‘oz, A.G.’ Jum 30’ 19‘01)

About the end of April, deposits were found in the oil in the precoolers
of the carbonization plant which £inelly camsed the plant to be shut down for re-
moval of these solid products. The material was found to be anthracens. Investi-~
gation showed that it was produced in the high pressure conversion, and was parti-
ally decomposed in the carbonization plant. :

 Analytical Method for Determination of Crude Anthracene

15 g. of oil is dissolved 4n 10 cc. of benzene and cooled to 10°C, while
being stirred with a thermometer. The mixture is filtered and the vessel washed
with 5 cc. benzene. The precipitate is dried for 4 mimutea at 105°C and weighed.

CHARGE DATA
Frames 233-23)
Abstract

(Hydrierwerke - Polits, A.G., May 9, 1942)

Chirge to each of 8 reactors, ift_ona/hour, for each day from April 1,
1942, thru May 7, 1942. It varies from about 0.5 to about 4.0

EXPERIMENTS JITH AND .JITHOUT CATALYSTS
Frames 235-237
Abstract

(Hydrierwerke - Polits, A.G., February 10, 1942)

- Experimental data are given for the experimental operation of reactor III
without a catalyst (Jemuary 16-19, 1942) as compared with reactor IV with tho usual
catalyst (soda 0.268%, sulfur 0.299%, and Sulfigran 0.299%) du the same period,
and as compared mith normal operation of reactor III both before (Jamuary 12-15,
1942) and after, (January 20-22, 1942) this period. It is concluded that the two
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disadvantages of omitting the catalyst are: (1) decreased conversion (from 87%
down to 76.5%), and (2) a marked formation of coke which threatenéd to shut down

the reactor.
COAL UIRFMERTS TO PRODUCE
© "24,,000 TONS/YEAR OF TOLUFNE
Hbstract
(Hydrierwerke - Politz, A.G., November 17, 1939)

Estimates of the coal requiremsnts are given. The 360,000 tons of
light naphtha which are needed, require 800,000.tons of coal., This exceeds the
plant capacity of 660,000 tons per yesr. For the production of power, hydrogen,
and the required light nephtha, the ratio of cosl to toluene is 5.6/1. This re-
quires 17 tons of cocal per hour, or 30 car loads per 300 work days. :

A COMMURICATION ON TOLUENE FROM

DR. PIER, OCTOBFR 12,, 1229
Frones 313-314

Abstract

(Hydrierwerke - Politz, A.G., November 23, 1939)

A tabular estimate of yields for (1) dehydrogenation and (2) arcmati~
zation. (1) produces 6,600 tons/year of toluens, and (2) 18,700 tons/year of -
toluens. .

MINUTES ON TwG CONFERENCES RELATING TO T-16 ON THURSDAY; DECEMBER 28, 1939, AT THE
MINERALOELBAU - AND THE WIFQ OFFICES

_ Frames 315-320
Abstract

(Hydrierwerke - Politz, A.G., January 3, 1940)

At the first meeting, representatives of Mineraloslbau Company, I.G.
Iudwigshaven, and Hydrierwerke-Politz discussed a proposed plant T-16, to be built
for production of toluene at Hydrierwerke-Folitz. Reference is made to drawing
N=7897-2 (Frame 321), which is a flow sheet for the dehydrogenation part of a plant
(T~16) to produce 24,000 tons/year of tolusne by dehydrogenation of the fraction
boiling in the range of 90-160°C, from 5058/6434 (catalysts) light naphtha. The
extraction plant 1s given on drawing N-7896-2, not presented. Various problems
concerning the securing of equipment are discussed. .
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Thd second mesting was in the Wifo Offices in Berlin, Mohrensirasse
35/37, between representatives of the above three groups and of Wifo. The Wifo
representatives were surpriced at the proposed cost, 30 million marks, end asked
for initdal production on July 1, 1941, and full production on October 1, 1941.
Piogugemnt of steel was discussed., An estimated breakdown of the cost is ln=
cluded. _ .

INSPECTION DATA ON CV2B GASOLINE (46861

Frames 337338

Translation
Spacific gravity 0.302
Anilins point I (calculated from mixture with
normel gasoline), °C +0.3
Aniline point I (direct determination), °C - 74
iy

Anilins point II, 9C
Copper atrip test

 alightly clored

Doctor tast negabivi
Iodine number (Hams ‘method) 6.9
Refractive index : 1450
Octane number, motor 79.0
Octane number, ¢ 0.12% Pb 91.5
Composition
Paraffins 13 b, 4
Naphthenes 31 wt. ¥ '
Aromatics 54 wh. § (50 vol. )
Unsaturates 2w, % i
Bombtest:
(a) Gasoline unleaded:
Pressure drop ‘ nong
Glass dish gum before aging 0.5
Glass dish gum after eging 4.0
(b) Gasoline ¢ 0,125 leads
| Pressure drop nor
Glass dish gum before aging 1.3 zgr.

Glass dish gum after aging

Glase dish gum after aging (leaded)
Phenol

13.0 mgr. (“otal evapo-
r:tion residus)

11.5 mgr. (rosin)

0,012%



Distillation
Initisl 0
60° 1.9¢
70° 5,9%
80° 11.2¢
90° 18.9%
100° 30.1%
1100 45.9%
120° 59.0%
130° 70.9%
1,0° 81.0%
150° 90.0%
95.0%

End point 166°/97.8%

IMPROVEMENT IN THE STORAGE STABILITY
OF CV2B GASOLINE BY INHIBIT

Frames 339-347
 Abstract
'(}Lydrierﬁerlm ~ Scholven, Docember 18, 1940)

Experiments, on improving storage ;tability of CV2B gasoline, were con-
ducted at. Scholven as a result of a conference on October 18, 1940, and a lstter
from I. G. Ludwigshaven on November 13, 1940.

It is known that condensation products between aminophenols and amines
with aldshydes and ketones are inhibitors [0Oel u Kohle, 45, 777 (1939)] . Fig. 1
(€rame 343) shows results of adding benzyl-p-aminophenol. Pure phenol has no
inhibiting value, Fig. 2 (frame 344). Addition of products removed from the caustic
alkali wash imgroves the bomb test markedly, Fig. 3 (frame 345). Similar results
were obtained by Henderson, Ross and Ridgeway {Ind. Bug. Chem., 31, 17 (1939)) .
By repeatedly using ths caustic alkali solution, it becams saturated with inhibi-
ting materials and no longer removed them from thé gasoline although more strongly
acidic substances, such as mercaptans, continued to be removed. Fig. 4 (frame 346)
shows the results of two experiments. Two batches of CV2B gasoline, 48 liters and
68 liters, which had been washed free from HpS with & soda solution, were washed in
1 liter portions with 100 cc. of a 4% NaOH solution. At first the bomb test was
poor, but then it improved. The ons to which phenol was added (0.05-0.1 gm./liter) :
was the best. According to these tests, it is clear that improvemsnt will result
in adding plant phenol to the gasoline. .

This is explained on the basis that various phenols of vardous acidities
are initially present. Addition of plant phenol allows the weakly acidic inhibiting
phenols to remain, unremoved, in the gasoline. :

In plant practice, stabilized gasoline io washed with caustic alkali
(10-12%) to remove residual traces of HzS, and the ‘wash solution is left in use
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until a traco of phenol appears in the washed gasoline. A portion of the old
allall 1s removed and fresh is added to maintain a phenol content of about 0.1 gm.
phenol per Liter. This requires considcrable care in control, but ylelds a CV2B
gesoline with greater oxidation stability. ‘ B

Framos 353-370
jbstract

Summary : ' -

Bituminous cosl middls oil from Scholven was aromatized by passing it
over ueed catalyst 7019 from Chamber 501 (used 1/2 yr.) in the 1-liter furnace
followed by 0.33 liter 7360 as a refining catalyst with gas recycling. The test
ran 1,000 hr. (6 wosko) wAthout noticeable diminution of activity. At a 365°C
refining tomperature there was obtained, without additional loss and without de-
orease in aromatic content, a gasoline with better iodine number (1-3..4 a8 compared
with 11.6 without refinlrgs » better oxygen bomb test, and better copper dish test.
On the baeis of 8 determinations of the bomb test and 7 copper dish tests with lead,
one ves not entirely without objection. This can be corrected by slight addition
of inhibitor. :

The octane nunber of the gasoline was the same as without the use of the
refining catalyst. To further confirm these results in the l-liter furnace, an
aromatization. test was cariied out with new catalyst 7019 in a 6-liter furnace,
with subsequent treatment with 7360 (2 liter) as a refining catalyst. This test
also gave a CV2B with normal aromatic content, and at suitabls refining furnace
teapsrature, lower iodine number, good bomb test, and improved light stability.,

The gasoline output during the test of 700 hr. of operation was about
0.25 of the 7019. Toward the end of the test, the ocutput lay progressively lower;
this should not be attributed to diminmution of catalyst activity but to recycling
of the distillate from the cateh pot due to abnormal operation of the column.

According to this test in the 6~liter furnace, by operating a new aroma-
tization chamber with a refining furnace it should be equally possible to obtain a
good bamb test 4f the temperature of the refining furmace is kept aes low as poa~
sible (under 305%C and if possible 255C), It should be raised slowly when the
iodins number exceeds 3. The bonb test of a product refined at too high a tem~
perature was improved by addition of phenol (0.02%).
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DHD EXPERTMENTAL DATA
Frames 372-377
Abstiract,

DHD test with liquid phase gasoline boiling up to 165"0 and 5058 prokwdrogenation
gasoline boiling up to 165°C (1941).

As a shortage of charge stock existed at the time of the reconstruction of
ths DHD plant, tests were mads to determine whether liquid phase gasoline, or 5058
gascline without removal of ite lower boiling fraction was suitable for conversion
over catalyst 7360.

First a liquid phase gascline of boiling range 46-165°C derived from
pulverized coal, pitch, coal ter residue and gensrator tar wec processed over
catalyst 7360. This product gave trouble-free operation. The resulting gasoline
bo.Lling up to 165°C contained 60-63% aromaties. The iodine number was & maximum

of 5.0, whereby it should be considered that the test was run without the refining
furnace, The resultant gasification corresponded to 25% of the charge.

A8 it was thought from past experience that the sulfur contained in the
liquid phase gasoline could demage the ].ife of the 7360 catalyst in the regeneration,.
a product having a boiling range 67-160°C which had been prehydrogenated over catalyst
5058 was selected for ths subsequent tests. This was a gasoline derived from & charge
stock to the 5058 catalyst derived from 35% middle oil, 15% gasoline (both from liquid
phese hydrogenation of pulverized coal, pitch, coal tar rosidue and generator tar)
and a 50% middle oil from Rumanian crude oil. This product also gave satzafactox%
operation over the DHD catalyst in the presence of the lower boiling fractions. . The
resultant gasoline boiling up to 165°C contained 60-63% aromatics. Although .the re-

- fining furnace was not used, the iodine mumber was less than 2.4. The gasification
emounted to 22-24% of the charge. (Experimental data are given.)

Conditions:
Catalyst volume 000 cc.
Direction of flow top to bottom
Pressure 25 atm. - -
Tenperature 29.2 mv (average)
Throughput 500 g/h = 0.5 kg /Iiter catalyst/hr,

Gas 500 liter fresh H
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UTILIZATION OF GASES PRODUCED IN THE
NEANLY CONSTRUCTED DHD PLANT

Frames 378-381
| gstract

The DHD gases are obtalned from 5058 and 6434 hydrogenation gasoline,
They are additional to the gases normally produced in the hydrogenalion plant at
Politz. ‘ ,

l. Lean 589 ‘

The DHD plant delivers, on the basis of 6,000 hours per year, 3900 cv.m.
per hour of washed lean gas. This gat exists under a pressure of 50 atm. and con-
tains around 60% Hp. According to I.G., the unsaturate content is under 33. As
it 1s obtained from hydrogenation gasoline, it is low in inorganic and organic
sulfur compounds. This makes the lean ges best suited for production of purs Ha
by eplitting. From it 8840 cu.m. per hour of pure Hy can be produced. The 11
splitting furnaces of the Politz plant have a combined splitting capacity of
99,000 cu.m. per hour of pure Hy. Thus, the above lean gas will supply only 7%
of the total capacity. This can be handled readily and will subetitute for other
gas which,according to older plans,would be talken from the propane recovery plant.

2, Rich gas

The DHD plant produces 1400-1700 cu.m. per hour on the average during
6000 hours per year. The rich gas comes out al a pressure about atmospheric and
contains 4 to 5% Hy. The pentane content is about 6 to 8% corresponding to
3,500,000 liters pentane per year. The propane-butans content is 37 to 39% by
volume. This corresponds on the average to 385 cu.m. propane/hr. If 65 vol.
per cent of this is recovered by refrigeration, there is recovered 250 cu.m./hr.,
or 5,300,000 liters/6000 hr. year. The butane content is 206 cu.m./hr. The total
butane, 5,350,000 1iter/yr., can be recovered by refrigeration. It appears ex-
pedient to process the rich gas for liquefied gases. The residue gas after lique-
faction will fall to about 1000 to 1200 cu.m./hr. of about the following componition:

2% &,
B% otgano

21% propane

3 o &-EN&“Ct g&s

100 cu.m. gas/he ia produced in the stabiiization of wash gasoline. Thie
contains 20% propane and butans. As it exists at a low pressure it can be charged
to the rich (A8,

The DHD plant can furnish lean gas for the production of about 9000
cu.n./hr. of Hp, rich gas for liquefaction, and residue gas of sufficient heat
content to supply its own needs and that of the splitting plant.
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STUDIES OF DHD -~ RESIDUAL GASOLINE
AFTER RAFFINATE SEPARATION OF ARCMATICS
FROM RO, 1

Frames 382-38),

. Abstract

Comparative data are given for operating periods 30-35 aud 38-39.

In the operating periods 30-35 the initial boiling point of the charge
product dropped from 130° to ‘about 105%;with lower naphthege content of 24=-27%.
The resulting gasoline from the separator boiling up to 165°C contsinsd 59-62
vol. § aromatics and had octano numbers of 80-83. In the raffinate (residual)
gasoline with-about 12~17% naphthenes, the octane number increased thereby frem
about 49 to about 61. '

For the following raffinats gasoline tests, the resulting gasoliine cut
in the strippsr up to 165°C wes blended with a debutanized light gasoline
(composition shown) to give a blend containing about 505 aromatics. A consid-
erable improvemsnt of tho raffingte gasoline for poriods 38 and 39 over that of
. periods 3l and 35 was cbteined in that the naphthene content of the .charge was
increased from 28 to about 40Z7 and the boiling curve of the lower fractions
was lowercc about 15°C. The antiknock value of the raffinate gasoline rose from
about 65 to 70.5. ’

OPERATION RESULTS ON THE APPLICABILITY OF VARICUS RA® GASOLINES

" FOR THE PREPARATION OF DHD GASOLINK (POLITZ, MARCH, 19K2)

Frames 385-416

Abatract

It is assumed that all resulting gas recovery gasoline will be blended.
into the finished product. From the products of the liquid and the gae phase
coal hydrogenation reactors there is obtained a gas-recovery gasoline having
about 10-35 vol, & Cj, 30-70 vol. £ pentane and a reaidual content of higher
hydrocarbon. The higher hydrocarbon content depsnde upon the outside tempera-
ture, the separator temperature, and the cooling action of the gasoline conden-
ser in the distilllation. The volume of recovery gasoline of 35% C), is assumed
to be 270 cu.m./day (175 cu.m. butane/hr.). By making reasonable assumptions,
several cases are calculated to show how all the recovery gasoline can be utilized
by blending into DHD gasoline, storage tank gasoline, et¢. which will still meet
octane number, aromatic content, and vapor pressure specificaticns. Host of the
recovery gagolins has to be ueed in storage tank gasoline. Only a limited amount
can be used in DHD gasoline. If 505 gasoline ia the charge to DHD, much more
recovery can be used than if the charge to DHD is predominantly 643%.
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DETAILED STUDIES QF DHD GASOLINES P 1023 AND P 1031

Frames hl7-h28 -
‘ Abatract

The DHD gaao]ino was first eeparatad"i}ito the following fractions:
1. Fraction up to 75% (aromatic-free forerunnings)

2. Fraction 75-959C (boiling range of ‘benzél)

3. Fraction 95-126°C (boiling range of toluol)

L. Fraction >1269C (boiling range of xylols and higher aromatics)

The compositions and octane numbers of the gasoline and the fractions
were determined. Similarly, the aromatic-free residual gasoline (after separa-
tion of aromatics) was separated and studied. From the aromatic extract » benzol,
toluol, and xylol plus higher aromatics wers separated and their knock behavior

was studied.
Results:

The forerunnings fractions of the whole gasoline and of the residual
gasoline are in good areeemsnt and consist of 31 wt. $ naphthenes and 69%
paraffins and have an octene nuuber of 79.8. The second fraction contains L7%.
benzol with an octane number of 119.2 and a residusl gasoline of octane number
63.5, which causes the octane number of this fraction to be only 76.

The lmock resistance climbs in the third fraction, although the residual -
gasoline has fallen to an octame number of 48.6. The increass in the octane num=-
ber agrees with the higher aromatic content of the fraction, which contains 79.6%
toluol of octane number 105.

The higheet octane number is shown by the fourth fraction. This frac-
tion contains 95.5% xylol plus higher aromatics with an octane number of 101.9.
The 4.53 residual gasoline with an octans number of 29.5 exerts a small lowering
of the octane number. P 1023, with an octane number of 83.1, has the highest
octane number of the heavy duty gasolines delivered to date. This gasoline,
however, shows no essential distinction from the other gasolines with regard to
its gross composition (aromatics, nephthenes, paraffins, etc.). The good resi-
dual gasoline with an octane number of 70.1 and particularly the light fraction
up to 100°C, which is much better than the average of the other DHD finish tanks,
is the decisive factor in the higher octane number of P 1023 gasolins.

A comparative study of DHD gasoline P 1031, which had the lowest octane
number (79.8 as compared to 83.1 for P 1023), was made.

Comparing the starting gasolines, P 1023 conteins 1.5% more aromatics
than P 1031 (56.5 compared to 55 wt. $). Furthermore, P 1023 contains more
material in the boiling range up to 709C (21 vol. % ve. 18.5 vol. %) and more
boiling up to 1009C (52.5 vol. § compared with 51 vol. %). The octans number of
P 1023 excesds that of P 1031 by 3.3 units. Ths better quality of P 1023 is
~ attributed much less to the higher aromatics content than to its better residual
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© gasoline, which hes an octane mumber of 70.1 compared with 65.5 for P 1031, The
larger low boiling fraction with its apparently higher fraction of isoparaffins
is the decisive factor for the better quality of the recicual gasoline and the
whole gasoline. Complete comperative data are given for the fractions.
FILE NOTE ON DHD GASOLINE
Franes 129-432
Abstract

(Hydrierwerke - Polits, May, 193)

Summary

Observations indicate that the felling of the overload curve in ths
rich region can bs explained through the presence of intolerable quantities of
norma]l heptane, contained as a result of too high an end point of the fore-
running light oils in DHD gasoline.

Evaluation

(1) The light oils to be added to the DHD separator gasoline ought to
have an octane number not under 76. The distillation ond point should not be

above 95°C.

(2) Through tests it will be tdétemined how the normal heptane and
other paraffin hydrocarbons influence the overload curve.

Detailed Statement

Four times in the 1ast nine months, a falling of the ovorload curve in
the rich range below the specified velue has been observed, These occurred for
tanks 1061-1065 in August, 1942, 108,-1086 in Cctober, 1942, and for 1113-1115 in
January, 1943, and for 1143-1145 in fpril, 1943. In the lean range the overload
curve was always sufficient with a single exception, and that was for tanks 1114~
1116 and 1117 in January, 1943, in which the valus lsy very slightly uncer the .
specification, ~ .

In October, January, and April the sinking of the overload curve in the
rich range clearly coinclded with high end point of the light 6ils, which values
were all above 95°C, and some were as high as 100°C, - Also dn August the end
point of the light oils lay between 96 and 98°C for several daya.

The overload curve in the rich range lay very high above tne specifica-
tion value four weeks in the period December 1-30, 1942, even up to 1.5 p.mee., and
again in the period February 10 to March 10, 1943, when the value wau around 1.0
p.m.0. At both times the end point of the light oils was remarkably constent at

900G,
As normal heptane boils at 989C and as normal paraffin hydrocarbons exert

the strongest lowering of the overload curve, it is thought the sinking of the
overload curve in the rich range is due to the presence of unduly high quantities
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of normal heptane. This must be the case particularly in working ‘up highly paraf-
finic gasoline, for exampls, such as comes from petroleum, since in this the frac-
tion or' paraffin hydrocarbons is higher than in the hydrogenation gasoline.

Petroleum gasoline therefore requires a particularly good fractionation
in the first distillation. Should there result from any temporary disturbance
or trouble a forervnning fraction with too high an end point this should be re-
turned to the tenk preceding the first distillation. It is neceasary to make the
separation, so that normal heptane remains in the charge stock and is partly crac-
ked and partly aromatized in the chamber.. - :

~ REPORT ON THE INFLUENCE OF VARIQUS METHODS OF OPERATION OF DHD

CHAMBERS OB THE CHARACIERISTICS OF THE END GASOLINE
Frames 433-L40

Abstract

The strildng phenomenon that the overload curve of amany of our DHD -
finished produets in the rich mixture range suddently diops below the position
of the gtandard C-3 curve is always observed when iho chambers 21 and 22 are
running a separator gasoline of relatively low arcmatic content, while separator
gecolines with higher aromatic contents after their blending to the finished pro=
duct do not show this undercutting of the standard curve. It was believed that
this was due to the manner of operating the DHD chambers.

: To test this, two separator gasolines were used; one taken from chamber
21 on August 6, 1943, while running with lower gasification and having an aromatic
content of 56.5 vol. %, and the other from chamber 22 on August 12, 1943, while
running with considerably higher gasification and having an aromatic content of
60.5 vol. ¥. It was assumed that the charge stock was the same, or nearly 8o.
Actually they were very different, that to chamber 21 containing 10.5 arcmatics
plus unsaturates and 29% naphthenee, while that to chamber 22 contained 9.5%
aromatice plus unsaturates and 48% naphthenes. The conclusions were:

(1) The manner of operation of the DHD chambers to give higher or lower
aromatic content has decisive influence on the course of the overload curve, es-
pecially in the rich mixture range: .

(2) The extract from a gasoline run to a-higher aromatic content, as
well as the gasoline itself, has a higher blending value. By working up a gaso-
lire run to & lower aromatic content to a finished product it ls always necessary
‘to consider the weakness, namely the undercutting point of the standard curve and
whether one can obtain a satisfactory curve by blending in very good light frac-
tions., These tests and previous experiance have shown this deficiency of a
separator gasoline of ths character of that of chamber 21 can be controlled only
by increasing the aromatic content in the finishod product; it was neceszary in
this case to increase the aromatic content to 53 vol. %.

-(3) From the octane rumbsr and anslysis of the residual gasoline and
an investigation of the overload curve, it was concluded that this fraction has
s0 little influence on the overall product that it is of interest only in special

cases.
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“(4) The composition of the extract is of gréat significance ,' as the
problem appears to be mainly ono of the constitution of these hydrocarbons. .

STUDY OF THE. INFLUENCE OF QOI.IIENE WITHDRAWAL UPON
THE OVERLOAD SENSITIVITY OF DHD GASOLINE
Fremea Lhl-hh
Abatrgct

By removal of the toluene fraction from DHD‘gasolim and substituting

therefor higher aromatics by raising the end boiling point, it was found that
with constant aromatic content there was never & lowering of the overioad capa-

city; in fact, a slight improvement resulted, ~
DERYDROGERATING RUMANIAN GASOLINE WITH 60 PARAFFINS
Fromes L45-448

Abstract

During the period July 10 to August 10, 1943, Hydrierwerke-Politz de-
Lydrogenated a mixture composted of 50% Rumanian crude oil gasoline and 50% of
heavy gasoline (120-180°C) from hydrogenation. The run period lasted about 100:
houre. The chamber gasificstion-amounted to about 27 weight . This valuve is
about normal according to the yield curve for the product. This is true also-
for the usuel DHD gasoline. It was also satisfactory in overload properties
(see Tank 1175 studied by Ludwigshafen). This indicates that the conversion of
the above product can be carried out and satisfactorily completed with the

available catalyst (7360 granules).

 Ludwipshafen cbtained a run perfod of only 26 hr. in small tests with
the conversion of 10G¥ Rumanian gasoline to a separator gasoline with 60% aro-
matics, The charge stock had about the same composition as that processed here.
Is this due to the catalyst used at Ludwigshafen? It is lmown that pilled
catalyst has the characteristic of giving shorter operating pericds, than
granular catalyst . Ludwigshafen concluded that Rumanian gasoline should be
used only in additions of 20% or this gasoline run %o B-4 quality. The latter
is impractical for HWP since then the light fractions to be added sre lacking.

For us it is necessary to use a DHD catalyst which will permit con-
version of 50% or more to gasoline of superior quality for sufficlently long
running periods (100 hr. or more). If the pilled catalyst will not attain this,
the granular catalyst mist be substituted for it. - .
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Q,!LD CONVERSION OF ©3ACKED GASOLINE LUDWIGSHAFEN MAY 8, ..lilté
Fremps L4Q-45),
Abstract

- . Raport oﬁ the tests of a sawple of eracied gasoline submitted by H4P,
July, 1943. B

Ag @ result of its high content of olefins end paraffins, 12 and 55%
ragpectively, this gesoline is not partisularly uuiteble for converaicn by the
4D process. The high esulfwr conbent (sbout 0.2 by weight) is especially
troublesore. Ae you will see from tho enclossd woport, a sulfur content of
0,1% reduced the cycle lemgth tn one-hall and even 0,03% sulfup brings it down
to 70%. Sulfur, even in very wanll quantitles, couses an lrreversible denage
%o the catalyst activity. By the addition of ordy 15% of this cracked gaseline
to hydrogenation gasoline, a 30% decreaso in cycle length is brough® about due
to its sulfur ceatent. The irvevopsible deterioration of the catalyrst 1s atill
not taken into aecount, howevexy.

On thesa grounds, we recomuend that when conversion of such cracked
gnsoline becomee necessary, thel it be given a prohydrogenatioh Srestment sufe
ficlent to aliminate the eulfur, bub to lowor the arcmatic content as 1iitle as
poasible. In Politz, the oniy nmethod of desulfurization to be considered is &

I '

pratreatment in the prehydvogeration step.

Even when the eracked gasoline is protreated in a sabisfectory nenner,
we 8till conclude, with respect to its low aromatics and naphihens content and
tha poor octans number of the residusl gusoline, thit high additions of thds
gedoline to hydrogenaticn gasollne for the production of DED gasoline of (-3
cuality is undesirable. We corclude that the sddition of this eracked gagoline
xhoald be heid below 10% if at all possible.

REDUCTION OF DEHYDROGFNATION ACTIVITY,
AND DURATION OF THE DAMAGE T0 DHD GATALYST
BY OXYGEN, SULFUR, NITROGER AND UNSATURATES

Framos 452453

Abgtract

Hungarion heavy gasoline wns passsd over DED cetalysts of tyses 7360
exd 7935 in the 100 cc, furnsce and dehydrogenated under the ordinazy DD cone
- ditdonz (20 atm. M pressure, 0.5 kg./liter and an hourly throughpnt of 0.8
on, meter gas por kg. oil) in Jife tests. The arniline point of the product for-
med (about «5) was meintgined approximately constant and the homogeneous reaction
temperature of about 26 mv. (degending upon the activiiy of the ealalyst usac)
rcise to 28,5 mv. After reaching this temperature it wes shut off. Through
addition of phenol, aniline, €37 and diisobutylenz %o the cherge stock, the
Yimiting effcet of oxygen, nitrogen and sulfur cospounds and unsatwatus was
detieormined. Addition of phenol or eniline to Hunzarian heuvy gesoline exerted
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a reversible reaction limitstion; addition of (S, caused irreversible catalyst
damage which was not completely removed after many regenerations. An addition:
of 10 wt. % of the diisobutylene had no inhibiting effect upon the reaction,

A docresse in the cycle length by 50 per cent was produced by addition
of about 0.2 to 0.4 wt. # oxygen, 0.05 wt. § nitrogen, or 0.1 wt. % sulfur to
Hungarian hsavy gasoline. Oxygen and nitrogen sddition result in coke laydown
which necessitates raising the temperature to maintain a given conversion.

'

TESTS ON FIRE BRICK

Frames 454=457
Abstract

Tests with unused and used fire brick from the DHD plant Politz showed
no difference in catalytic activity toward the DHD reaction. The difference in
color (yellow or very dark) was thought to be due to the different state of oxi-
dation of the iron. - : :

PRICE FORMATION OF THE DHD AVIATION GASOLINE SEPTEMBER 17, 1940

Frames 458164
Abstract

Objective: To determine the profitablsness of the DHD process.,

Summary : , _
. The process permits the production of 90 octane mumber aviation gasoline
which contains no tetraethyl lead. If a 5058/643)4 hydrogenation gasoline is ag=-
sumed as starting materisl, the production cost is RM 325 per ton. If an imported
petrolsum gasoline 1s processed, the production cost 1s estimated to be RM 125
per ton.

In comparison, the cost of a 90 octane number aviation gascline made
from bituminous coel tar and crude oil by hydrogenation and addition of tetra-
ethyl lead amounts to about RM 320 per ton. )

Through the DHD procese it is poesible, with the aid of tetrasthyl lead,
to produce aviation gasoline having a considerably higher octane number than 90.
The production cost of a& DHD aviation gasoline with an octane number of 96-98
i3 estimated at RM 350 per ton from hydrogenation gasolins, and RM 150 per ton
from petroleum gesoline, '
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20 octane gasoling from coal & czude oil

Raw material and process cost - oo Rn 293;
Lead totraethyl. “ | , ‘ 19.80
 Contingencies | “1___9
| | R o R 320,
20_cetans DHD gasoline from 5658/0k3k hydrogenation
gasoline
Raw material 114 | 238,
Interest 1.
Salaries and wagen 2.57
Power . .
Contingencien mit..’ié,
RW 326,
Dip_gasoline fron inported (Gulf Cosst) crude
Raw matorial R %
Proceas coat. - <43
Contingensiag : ‘ .
R 125

. It 15 assumed vhat the cost of teirasthyl lead to bring oither of tho
lzst two to 100 cctane number gesoline will cost 7 25 nop ton,

DHD LARGE SCALE RESEARCH AT LUDJIGEILSEN

HESTE B S . <2 ¢

~ HEPORT OF A VISTV TO LUDWICSAAVEN T0 CSSHVE DED RUSEARCE
Franea 465-4,67

Hbstract

1. Chazber 504

This DHD test chawber contains 3 dehydrozenation furnsces with 930 liters
of catalyst and a refining furnace with 315 liters of catalyst. The chumbex proceg-
828 /50 kg. of charging stock per hour. Each furnese is provided with a mantle for
air cooling. An elsctric prehcater is used. .
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2. Manner of Operation

The chayzber has been in operation threec months. It operates without
difficulty. BRun periods of 24 to 30 hr. an? regeneration periods of 12 hr. were
attained. ) .

Temperatures in the dehydrogenation furnace are 27 mv. and in the refin-
ing furnece 14.5 to 16.5 mv. Aniline point of the catch pot produci is determined’
hourly and is held at 09C. The density of the recycle gas, which lies betwesn
0.4 and 0.55 and rises with strongsy dehydrogenstion, is an indication of the
operation, : : .

3. Pressure

. The rressure of the catch pot ie held at 55 atm, which giver a pressure
(75 atm. after the recycle pump. This pmssm-e is oneasioned by the 25 atm.
lydrogen partial pressure which it necessary im the refining furnace,

+ b Catalyst

- A molybdena-aluming catalyst is used. The denaity of the pilled catalyat.
ig 0.815. It loses lts activily in uee due to deposition of polymers. Carbon snd”
coke are escentially absent. it is regenerated by burming with air. !

5, Yield of DHD gasoline anc =promatic content

Currently the chamber is producimg a catch pot produet with 65 vol, #
aromatice. When this is mined with the fraction boiling bolow 90°., ¢ne cbtains a
full vargo avietion gasoline with 50% aromatics. By this cperation the yield of
DID gascline is about 80 wh. % of tho starting gasolins,

6. Josobuteno in the end gag

An a by-product, the DHD gas consists of:

3.3 wte & Ha
2007 “’t’n % CR!L
2.7 wto $ Gy (0.3% olefin)
26.0 wt, % Cz (1.0% olefin)
17.6 wt. % ng (2.5% oleu?in;
7.7 Wt % 1c" (2.5% olofin
7> Boilinz point of DID gasol:w ne

£0 vel % boils under 1009C and 98 vol. & below 165°C.
g, QOctane number

Octane number of the bmduci. with 50% aromatics is €1 by the motor nothod
and addition of 0.)2 vol. % TEL brdags 4t up to 919k

9. Overload capacity

The overload capecity of DiD gescline is an satiefactory as that of 7019
zasoline or a 100 octane gascline on the iscoctuns basis, alihough all three gaso=-
lines contain the‘ same aucunt of THL {.32%) . .
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10. Iodine Number

" The fodine nuuber of DHDP gasoline from a Scholven 5058-64,31, coal lique-.
faction gasoline lies bolow the value of L set as a maximum for aviation gasoline,
A Brabag gasoline, on tiws other hand, gives an iodine number of 7-8, which is
ganerally dropped below 4 in the refinine furnaco, )

11. Oxygen Stability

Bomb tast@ﬁth 7 2tm. Gy for 4 hr, at 10% show no precaure drop.

VISIT 70 LUDWIGSHARTN JANUARY 28, FEBRUARY 9, 19)
~ TO OBSERVE OPERATION OF DIE

TO_OBSERVE, OPERAT,
- CHJMBER 50k

Franes 468471

Thie chamhor completed 82 perdods. In the ccuxse of 17 operating daye
in January, it dehydrogenated 66% of the time, was vegonerating 24% of the time,
and was being repeired 10% of the tims, The succsmalve “urnsces mers being
operated with stepwise iicreasing tenperatures: :

Furnace I at 25,5 mv, {average)
Furnace II at 27 unw. (average)
Furnpace IIT at 28  mv. (average)

#ith 10 aromatice in the churge the aromatic conteont increassd es
followss

Ab end of I 40% arcmatice
At end of II 55% aromatics
At end of IIT 67% aromtics

Chargs rate 0.32 to 0.4 kg./iitsr cataiynt/mr.
Cycle ges rate 400-709 cu.m./hr.

A gasoline having a high naphthene ccatent (45%) zives best results in the DHD
process.. Unsaturated compounds should be ebsent. Good results wers obtained.

A test of 5056-6L34 gasoline fraction from Politz, boiling 130-1.90°C
and having a naphthene content of 55§ gave a catch pot product having 65~75%
aromatice, Gasification amounted to 15%.

DEHYDROGENATION - CHAMBER OR TURULAR REACTORS
Prames 472-479

Abgtract

S

- An indistinct photobté.t of a paper concorning heat of reaction for ths
DHD process. | ’
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- CONFERENCE REPORT ON DHD PROCESS, SEPTEMBER 9, 1941

Frenss 481-488
. . . N /
dbstract

o
—_ah

Details of materials of construction, items of equipment, and plesit
layout for Politz are incliided. : -

- LUDAIGSHAVEN - I, G, HRPORT ON PRODUCTION OF DHD GASOLINE
FROM 6i\31, PREHYDROGENATION GASOLINE FROM BRABAG 1N GHAMBER
L " Frames 489-516 -

Abstract

Suary:

In a semi-commercial apparatue (Chamber 504), 6434 brown coal tar pre-
hydrogenation gasoline from Brahagis Magdeburg plant wes dehydrogenated and the
product obtained was tested in suitable blends in the overload motor, The charge
Vias & gasoline fraction of 90-169°C, from which & DHD gagoline boiling up to
165°C with about 66 wt. % aromatics was obtained. By blending this with stabi-
lized light gasoline from Brabeg, or a light gasoline cbtained by redistillation
end stabilization of a coal liquefaction light gasoline, a finished gasoline of
50 vol. % aromatics was obtained. The dehydrogenation proceeded viith a through-
put of 0.48 kg./liter catalyst/hr., with increasing mean temperatures of about
5100 and 516° for furnaces I and III. The yield of Cy~fres catch pot product
wap 79-80%, with ths 93% boiling point below 165¢c,

The run-period of satisfactory operation was 2429 hr., and the regen-
eration time (from stopping of charge to starting) was 10-12 hr. Flow was from
top to bottom in ths furnaces, 4 charge of 935 liters of catalyst 7360 was used
in furnaces No. 1-3 and 315 liters of the same catalyst was used in furnace No. 4.
The charge rate was 0.48 kg./liter/hr. and the gas circulation rate was 1.2 cu.m./

kgo/hra

Regeneration was by nitrogen containing 4% air at 50=60 atm, pressure
and the temperature was held below 560°C. The heat of reaction in the dehydrogena-
tion furnaces was -55 Cal. and was distributed as follows: 65% in furpace No. 1,
24% in furnace No. 2 and 12% in furnace No., 3. The heat of reaction in the refin-
ing furnace was ¢ 20 Cal. Complete test data for the charge and products are given.
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ASOLINE FROM 50 28-0/13L, SCHOLVEN GAS:
lﬂg .
Fraws 517-558
Abstract

, A fraction boiling 90-180°C from Scholven 5056-6434 coal liguefaction
gasoline was dehydrogenated in the semi-commercial DHD chamber 504, and the
- product was tested in overload- test engines. A priiary DHD product containing
65 wt. % aromatics was obtained, which after blending with the previously
separated fraction boiling up to 90°C (20% of the original Scholven gasoline)
and final redistillation to an end point of 165°% and stabilization gave a high
value fuel with 55 wt. % aromatics. . It had better overload performsnce than cv2B
aromatization gasoline made from the same raw material, It had a motor method
octane number of 79.5 clear and 94.5 with 0.12% TEL. Conditions were:

Thmughput 00’08 kgo/nter 38fbaly§t/hro
Catalyst 7360
Furnace tempsrature
No, 1 L95°%
No. 3 525°¢
Product/gas ratio 0.9 to 1.2
Run period 35 hr.
Regeneration 12 hr. (including drying, depressuri-

zing and flushing)

The refining furnace accomplishes a rehydrogenation of unsaturates to
lower the iodine number below the maximum of 4 for aviation fuel,

Hydrogen 1s formed in the process and must be removed to maintairn a
hydrogen partial pressure not greater than 20 atm,

Tield of product containing 92-95% boiling below 165°C was 79-81%. Di-
- menuions of the apparatus are given. . :

Iodine number of the product increases during the last part of the make
period and the conversion is stopped when the iodine number reaches 3.5. Hydrogen
splitting is about 0.74~0.80%. Coke laydown is about 0.15-0.23%. Test data for -
the products, and values for the heat of reaction are given. A f1-m diegran of
the plant is shown.
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HYDROFORMING - LETTER DATED FEBRUARY 18, 1942, FROM LEUNA TO POLITZ
| _ Fremes 561--566 |

Trenslation

H!ﬂrofogg_.ng azreement

We send to you in the atitechad papers Seetion 1iI, Quality, of our
Hydroforming coniract. The text is; as we have slrea’:r told you, the result of
- hany conferences with Herr Mucklich snd his associntes in RIM (Reichs alr Minise
try)s The very detailed bresentation of this section results from the fact that
RLY in the hydroformed gasoline sstablishes sver higher domands (up to 65 vol. %
aromatics) while at the same tims dstoriorating the quality of the straight run
gasoline used as starf.ing material for hydroformed gasoline. In the paragraph
on quality of hydroformed _ssollne (H¥) presented in tuble form, are the qualities
vhich we believe it is possible %o obtain, over against the RLM demands for quality,
yield and production volume,

Reichaminister of Air Iransportation. Firm of Aomoniskwerk Morseberz, Leuna.
JIL Quality
Since the quality of HF gasoline ig dependort. upor the compouition of the

straight-run gessline used as charge stock; an unccuivocsl establishment of the
cuality of the HF gasoline is not possibla,

Within the limits of fluctuation of the £380line vhich is practically
evellable, according to the present tachnical statie, the quality of the starting
raterial and the quality of the HF gasoline, the througtpus of straizht-run gaso~
line or the production of HF gavoline stated beiow is to ne expected: :

Characteristics of Straightrur, Gasb]inra

e i
Spacific Gravity (209C) 0.75 0.
£ boiling up to 100°C 20 . 20
% boiling up to 155-160% 95 95
End point, % 165 165
Apiline Point, ¢ ' 48 7 -5
Octane No. (18) | No% under 59 50~55
Sulfur content Undsr 0.1 Wt. ¢ Under 0.1%



Characteristics of HF Gasolire

feport. 60%.570

2(a) 1(p) 2
Specific gravity | 0.785-0.800 0.770-0.785 0.770-0,785
Indtial, % Ca 45 Cais Ca 45

165 165 165

End point, 9%

Reid vapor pressure
¢ 37.8%C

Avamatic content,
vol, &

Gum, mg./100 ce.

Lead bomb test,
ng./10C ce.

Sulfur content, %
Overload capacity

YMean effective
pressurg,

kg./em.
Yield

HF production

Under. 0.4 atm,
About 63

Under 5

Under &

Under 0.05
11
1305105

0.8

223

71
33,000

Under 0.4 atm.
50 .

Under 5

Under 5

Under 0.05
0.8 1.1

17 90"1800 3.0 3 5“1105

8l
59,00C

Under 0.4 atm.
55

Under § ‘
Under §

Undap 0,05
0.8 1.1

1.805"19@5 1200‘]300 :

73
37,500

From ths best mixzed-basc, straight-run gaccline available (Casoiins I),
the best quaslity HF gasoline 1(a) wae produced in the Moosbierbaum plant ot 71%
yleld, while with the same starting material as a lower limiting case, HF gamo-
line 1(b) was produced at B1% yield, The paraffinic startirz material, Gasoline
II, gave in the best caso at 72% yleld the HF gasolins of quelity 2.

The throughput of straight run gasolire and production of HF pasoline
nswed in Sect. I (delivery quantity) eppear to be as follows, for rretiously
planned expansion stops, according to the quality of the raw material and the HF

gasoline demanded:

lat Expension Step

Aromatic Content, § .

Aniline Point of Charge Stock, °C

Charge, tons/year

HF Gasoline, tons/year

50

55

48 48
87,500 | 77,000
66,500 | 55,500

0 50 55
48 R B
63,000 | 80,500 | 70,000 -
12,000 | 56,500 | 47,000
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2nd_Rxpansion Step ‘ ,

Aromatic Content, % 50 51 6] % 55
Aniline Point of Charge Stock, 9C 48 48 Bl 5 51
Charge, tons/year _ 7,000 | 62,000 | 47,000 | 63,500 | 52,000'

Total Production, tons/year 125,500 {103,500 | 75,000 104,500 | 84,500

o Previocusly, the aromatic content of tlxe"~firﬂ.ahe¢'l HP gasoline was set at
50-55 vol. % for Moosbierbaum,

(Politz; Feébruary 16; 1942)

Memoranduia 6n the Hydroforming Plant at Moosbierbaum

In a canference in Politz on February 12 and 13, 1942, participated in
by Drs. Wels and Kaufmann of 1.G. Farbenindustrie, Leuna, to inform us of their
experiences with dehydrogenation, ths following concerning the hydroforming pro-
cess was communicated: ' _— :

In September, 1939, Dr. Kaufmann visited New York and learned from
Standard 0il Co. of New Jersey and Kellogg Co. of the development of the American
process for the aromatization of gasoline hydrocarbons. At that time the process
was in the laboratory development stage » in which firnaces with 4 liter throughput
were running. The process was further developed by I.G. The first large plant in
Moosbierbaum having an annual production of 60,000 tons DHD gasoline will berin
operation in March, 1942, and is designed for Rumanisri straight run gasoline. A
second expaneion step of the plant is planned and should be completed in 1943.

The HF process comprises catalytically dehydrogenating a gaao&ine frac~
tion boiling at 90-165°C at 15 atm. pressure and temperatures up to 540°C, The
large scale apparatus consists of 2 furnace groups of 3 furnaces each, of which
each contains 7 cubic meters of catalyst. )

Each furnace group can be connected to a dehydrogenation and regeneration
circuit. The dehydrogenation eircuit is equipped with regensrators and preheaters.
A soparate heating up of each furnacs is possible by means of an intermediate pre-
heater. The preheater consists of vertical tubes which are gas heated. The come-
bustion gases are not recirculated. In the regeneration circuit there are regen-
erators but no preheaters. Un the other hand, behind each furnace there is a steam
heater for the purpose of utilizing the heat of regeneration,

In the furnaces there are 3 catalysts of different activity, Of them,
the least active operates at 510° C, the intermediate at 490°C and the most active
at 470°C. Furnace No. I contains 30% of poor, 30% of medium, and 403 of good
catalyst. Furnace No. II is filled with 50% medium and 50% good, and Furnace No,
IIT with 100% good catalyst. This arrengemsnt mekes it posaible to equalize the
heat ovolution in the several furnaces. The heat of reaction is calculated to be
150-200 calories.
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Gasoline from Rumanian crude oil having an aniline point of 51°c is
used as the charge. It contains 25% naphthenes. The .gasoline, which beils up
to 1659C, 13 separated into a forerunnings fraction and a residue. The end
point of the forerunning is about 75°%. The residue which is chargad to the
DHD chambers boils from 90° to 165°C, :

- A charge of 10.5 tons per hour is used and 11,000 cu.m. of recycle gas
are circulated. The entrance temperatures in the several furnaces aro about equal
at 500°C at the beginning of the dehydrogenstion period. The temperature is rised
at the rate of about 3% per hour. After 10«15 hours, the maximum temperature of
5L0°C is reached, and the furnace is shifted to regeneration. The gas density
climbs from 0.35 to 0.50. The cateh pot liquid contains 60-62 vol, % aromatics. .

While one furnace group dehydrogenates, the second furnace group is on
rogeneration. Each furnace is treated with air simltaneously. The ignition tem-
perature is about /00°C. Each furnace requires /4 to 5 hours for burning out. The
total coke amounts to 0.5~1 wt. § of the charge. The denydrogenation and regenera-
tion times are sbout equal (1:1)., The throughput during dehydrogenation is about
C.5+0.6 kg. charge/liter of catalyst. ‘

The resulting liquid condensate is stabllized and refired with 0.2 to 0.4
wt, g of 98% stokc

The gasoline loss amounta to about 1¥ by wt. After neutralization the
procuct is redistilled, whereby about 4% residue remains. The gasoline, which con-
teine about 60 vol. ¥ aromatics is combined with the forerunning to make a finished
g&sgline of about 50 vol. % aromatics. The octenc number of the finished gasoline
.i.f? 50 A

The switching of the converter groups from dehydrogenation to rcgenera-
tion occurs automatically by means of hot valves. These are still not proved
commercially. As each converter group operates orn dehydrogenation only half of
the tims, the overall throughput is 0.25+0.3 kg. per liter per hour. At the pres-
sure of only 15 atm. the relatively high coke formation and the short operating time
of 10-15 hours results. 4As a result of the low hydrogen partial pressure, the
sto& refining cannot be replaced by a refining hydrogenation. )

For the second expansion step of the iocsbierbaum plant, the following
improvements are anticipated. In place of the previous converters, the intention
is to use the heated converters used in the T-52 process. One such converter con- .
sists of a standing tube bundle (200 tubes) which is ewept with hot combustion gases.

These convertors operate isothermelly. The hot valves therofore will be
omitted since the heated tube converter will be connected to only one circuit. The
regeneration will be conducted as in cur DHD plant. The cycle gas will be expanded
and the apparatus flushed and $filled with inert ges before it is regenerated. After
the regeneration, the ges wiil be removed and replaced with dehydrogenation gas,
Furthermore the pressure wilil be raised to 30 atm. in the new Moosbierbaum plant.
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INHTBITORS
Framee 568-569
Abstract

. Transuittal letter, October 4, 1941, from L.G. at ludwigshafel to Dr.
liontfort of Hydrierwerke-Politz, covering a 500 cc. semplo of Inhibitor A for
testing. It is produced by the high pressure experimente at Ludwigshafen, boils
in the gasoline range, is complstely soluble in gasoline and leaves no reeidue
upon evaporation. Suggested concentration is 0.01 to C.02%; suggested experinents

ere boub and storage tests with leaded gasoline, with particular attention to in-
bibition of lead precipitation, - ’

DATA ON STABISOL AND INHIBITOE A
Frame 570 ..

Abstract

Lahoratory report of December 4, 1941, giving test data on uue of Stabie -
£o0l. and Inhibitor 4. :

STUDY OF STABISOUL AND INHIBITOR A IN AROMATIC GASOLINE
Frames 571572
Abatract

Letter of January 29, 1942, frem Dr. Monfort of Hydrierwerke-Politz to
K. Pler at Ludwigshafen, presenting laboratory date to show that it took about
0.03% of Inhibiter 4 to be as effective as 0.01% of Stebisol, in aromatic gaso-
lins,

ADDITIVE A

Frame 573

Abotrict

: Transmittal lettor of February 23, 1942, from I.G. at Ludwigshafen to
liydrlerwerke~Politz covering nine conteiners of Additive PA, tugether with one
container of Additive A and one of Additive S (residusl gascline),
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TEST (F ADDITIVE A
Frames 574-575
Iranslation

- - Summary by Lajus dated Februsry 16, 1942, of a meeting in Politz on
February 4 and 5, 1942, between Drt's, Wissel, Montfort, Steffen, and Huthwelker.
It is necessary that the DHD gaeoline produced at Polite and Ludwigshafen be
‘completely stable during prolonged storags, but the air ministry (RLY) does
not officially permit inhibitors to be used. We propose to use a amall amount
of an i nhibitor-liie asubstance which was originally in the gasolins but is
destroyed or removed by the DHD process. Such a material (isobutyl oil) had
been sent as "Stuff A" to Dr, Montfort for testing its inhibitor action. Mean-
while, we have established that in many instences fractions of residual (sumpf)
gasoline have better inhibiting actions than Stuff A. Until the question of ob-
taining specific additives has been completely clarified.in Politz, we propose
that Politz add to its DHD gasoline a mixture of a Stuff A and sumpf gasoline
boiling in the range of 160-230°% (in the ratio 3:2), as Ludwigshafen has been
doing for a long time. A sample of this mixture, "PA", has been given to Dr.
Montfort for immediate testing on Politz DHD gasoline. .

“The results obtained in Ivdwigshafen with Politsz DHD gasoline P 1018
are as follows: '

Bomb test with P 1018 - 0.12 vol. % tetraethyl lead.

Additive Pressure Drop Glass Dish Gum
None 0.6 atm, 13 66.6
0.02% Stuff A ¥one 26.5 22,3
© 0.05% Stuff A  one 7.2 b7
0.02% Sumpf gasoline Hone 5.1 by
160-230° . .
- 0,058 Sumpf gasoline : None © 8.5 4.6
160-2300 '
0.02% Stuff PA None 4.8 0.4
0.05% Stuff PA Nono 31 3.6 -

Dr. Montfort stated that Politz had obtained gimilar results with Stuff
A on P 1018. .

Dr. Bissel agrses in principle. Further experiments should be undertaken
in Politz and Ludwigshafen as to the effaect of PA. Tho Politz DHD plant adds 0.01
to 0.05% Stuff PA, and with a production of 6000 tons/month of DHD gasoline Politz
will need about 1.2 tons/month of Stuff PA,
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AGING TESTS

,I'_‘;'ame 576
| Abstract

Test data, March 21, 1942, of liydrieﬁverke-i’olitz, on 16 -samples comparing
storags and oxygen bomb tests, : ’ - o

INHIBITOR 7ESTS
Frames 577--582

Abstract ey

A file of correspondence dating from Decsmbar 12, 1942, to February 3,
1943, pertaining to a requiremsnt of the air ministry (RIM, or Reichsluftfahrt-
ministerium) on December 9, 1942, that Stuff BJ - 5 (B 5), made by Ruhroel
be used ae an inhibitor for prenium gasoline, and any objections thereto b?hada
before December 31, 1942. This requirement was based upon the relstively poor
storage stability of the base stock, and upon a desim to use a universel inhibi-
vor. This apparently came as s complete surprise {o Hydrierwerke-Politz and to
1.G. at Luduigshafen, and neither had had a chance to compare it to thoir PA.
It was believed to be technical phenols obtained by extrzetion, and thurefors
gimilar to I.G.'s inhibitor. '

-

INHIBITOR TESTS
Frames 583-593

— ’ Abstract

A file of correspondence dating from Harch 4, 1943, to May 25, 1944, on
‘Inhibitor (Hemmstuff) V3. Initial comparative tests of the RLM's Stuff BI 5
showed it was no better than other meterials and that V3 was far supsrior, In
a meeting on June 9, 1943, at Hydrierwerke~Politz, it was stated that the RLY had
retreated from its former position not to accept other inhibitors. The question
of a patert application was diecussed, and i% was stated that the use, as inhibi-
tors, of phenols from the Phenolsolvan process was new, The inhibitor put out by
‘Ruhroel hed been found to be phenols from the aliali wash of their process, They
2ed a boiling range of 180 to 225%C and containod sbou 50% carbolic ecid and 40%
crosols. The price was 1675 R Marks/ton at Politz, iccording to experiments at
Qolltz, the higher boiling phenols, 180 to 230 or 235%, from the Phenolsolvan
oxtract, were especially useful. This material was scespted by the RIM and desiz-
nated as Inhibitor (Hemmstoff) ZV 3. People at Leuna {Ammonisiorerke-Morseberg)
were also interested in using this inhibitor.

) In a letter of May 25, l%h, were discussed the patentable differences
between ZV 3 and the material of Ruhroel's secret patent 746/42. The latter comprised
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phenols obtained from the oily products of hydrogenation, espscially.that portion
boiling fram 200 to 2359%C. On the other hand, ZV 3 was water solubls and was
obtained from the waste water, as in the Phenolsolvan process, and it was conclu~
ded that this was an entirely different raw materiel.
" FIRE DANGER FROM PYROFORIC IRON SCALE
Frames 598-599
_Abstract

Exchange of telegrams between Hydrierwerke-Politz and I.G. Ludwigshafen
on fire danger from pyroforic iron scaling off in the reaction chamber.,

SUPERCHARGE KNOCK TEST DATA
Frames 600602
Abstract

Supercharge knock test curves, and other inspection data, of DHD gasoline
produced at Hydrierwerie-Politz in March, 1944. Datase shomn in attached photo-
stats of frames 601 and 602.

SUPERCHARGE_KNOCK TEST DATA
Frames 603-611
~ Abstract
Supercharge knock test curves and other inspection data, of DHD gasoline
produced at Hydrierwerke-Politz in September, 1943, on samples P 1170, P 1175,

P 1185, P 1190, P 1195, P 1200, and in December, 1942, on P 1074 to P 1087, in-
clusive. ‘

PHYSICAL PROPERTIES OF GASOLINE VT 708 AND VP 340

RO Frames 612-618
Abstract

Detailed specifications for VT 708 and VT 340, which are the new desig-
nations of specific DHD gaaolines made by Hydrierwerke-Politz, dated June and ‘
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Report: c05-47P

INSPECTION DATA GF DHD GASOLTNE P 1040 70 P 1060
| Framen 619-630
fbotract
Supercharge knock test curves and other inspection data, of DHD gasoline
produced at Hydrierwerke-Politz, 1942, for samples P 1040 to P 1060, irclusive.
On frame 627 are detailed instructions for Getermining the iodine number.

RECOVERX OF DD GASOLIHE
Fromes 631634

Abstract

Iotter of June 3, 1942, to Mr, Pler from Wissei and Diepenbruck of
Hydrierwerke-Politz, with two diagrammatic flow sneets for productica of DHD gaso-
e, The first employs es vharge stock pure "5058 Benzin” {produced with catalyst
%058) which was producsd from 30-35¢ natural peiroleum and 60-65% coal and tar.

The second employs aa charge stock a mixture of "35% 6434~ and 65% 5058-Benzia®,
The diagrems include materisl bulences and shrean inspection data.

DHD GASCLINE PRODUCTION FROM A RUMANIAN CRUDE“

Franes 635-642

Abatrac_g,_

Lettor of November 18, 19113; to Hyderierwerke-Politz from 1.G. Ludwigshafen,
rgpoyting on resulis of DHD treatment of a pareffini¢ Rumanian petroleum. ,

INFORVATTUR EXCHANGE

Frame 643
Abatract

Exchange of informatioxi between Hydrierwerke-Politz and DHD plants at
3cholven and at Gelsenberg. Copies of minutes of various meetings, from the middle

of 1940 through 1944,



SUBFOLY Cusete

DATA FROM POLITZ AND GELSENEERG COAL CHAMBERS
Frame 6L4 o
Abstract

Comparison of run data on a coal reactbr at Hydrierwerke-Politz and
Gelsenberg on October 16, 1941 ‘
INFORMATION EXCHANGE
. _ Frames 645-647
Abstract

Minutes of & meeting of representative «f ‘the three plants on 15-17 of
October, 1941. (poorly reproduced). :

¢

INFORMATION EXCHANGE
Frames 648-650
Abstract

o1 - Notes on mseting with Dr. Huther from Gelsenberg, on October 1l and 15,

PRODUCTION AT POLITZ AND GELSENBERG
Frames 651-653
Abstract
Comparieon of production of Politz and Gelsenberg far January to May, 1942,
at a meeting on June 19, 1942, of Dr. Jakob and Dr. Berger.

| CERTRIFUGE DIFFICULTTES
Frame 654

Abatract

Notes on accident in Scholven, about June 24, 1941, due to failure of
centrifuge used to purify charge stock,



Report 6155;-1,71’

ELECTRIC_PREHEATERS ON HIGH PRESSURE REACTORS
Frames 655-656 -
Jbatrect

Information exchange on elsctric preheatsr on the high proseure reactors
from I.G. Ludwigshafen, Februa‘,,r 25, ,.9142 ,

INFORMATION EXCHANGE ON _INJECTING COLD SLURHY
T0_nicH PRESSURE HYDROGENATION CHAMBERS :

Frames 857-676

Sbsteact

Information exchange progressive multipoint intrcduction of cold cherge
stock November 10, 1941, at Scholven. Flow shoets are given on frames 675 and 676.

PRODUCTION AT POLITZ AND CEI.-SNTBE‘.‘B
Franes &77-678 .

Abstrach
Duplicats of Fremes 652 ani 653.

... INVESTIGATION REPORT

Framss 670-682

Apstract

Notes on a three-week Visit to Gelsenberg, wriiten October 21, 1940,
digcusaing operations.

SCHOLVEN OPERATIONS
Franss 683-685

Apstract,

Discuasion, October 26, 1942, of operations at Sci.olven.



Ropoert GO5-47TP

PLANT VISIT REPORY
TFrams 686

fbstract

Discussion, November L snd ‘5, 1942, of o vieit %o Wesseling and Geleanberg.
PLANT VISIT REPORE

Framss 687-69:,

Abstract

Discuspion, September 8, 1942, of ‘a visit 4o Scholven and Wasseling.

PLANT VISIT REPORT
Frages 695-7C0

Abatrach

Diascussion of a vislt on fgril 23 ard. 26, 13k, vo the BED jlant ab
Szholven. .

PLANT VISIT REFOHT

)?mmes‘ 701711

Kbetract

Diacus;i;r; ‘of visit to Scholven and Gelsenberg on Dacembar 17 and 18,
iSL0. Frame 711 hae a drawing of a gas recycle pump cperating et 700 aumoepheres,

RFPORT ON GELSENBERG OP:RATIONS

Frames 712-723

Jbstrach

& diacuaéion of ‘the hydrogenatlon plant at Geleenberg, Juna 25, 1941,



* Report 605-47P

HYDROGENATION DATA, STALL NO. 7

Frames 725-760
Abatract
Detailed monthly reports of the nature of charge stocks, incidents of

oparation control teste, etc. Examples are shown in prints of frames 726 and
746 attached, . , o e ‘

PREHEATERS FOR HIGH PRESSURE CHAMBERS
- ' Franes 761-768
Abstract
Discussion and data for various designs of hairpin tube coal paste pra;

heater (cosl paste flowing through tubes heated externally by combustion gases).
Temperature gradients and heat tranafer coefficients are given.

UPPER SILESIAN COAL TESTS
Frames 769-772

Mostract
Data obtained in large scale test (stall 804) with Upper Silesian coal.

HYDROGENATION FLANT DATA
Frames 773-883
Abstract '

Monthly reports of Hydrogenation plant anslyses.

. Examples for February, 1944 are shown in prints of frames 803 to 823 which
are attached. ' ;

HYDROGENATION FLOJ DIAGRAMS

78D OPERATING DATA
 Fromes 884,-895
Abstract

) More data on heat regeneration in preheating coal paste(char's for several
cases .
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EYIRIERWERKE PULITZ AeG. Pblits, den 30. Mirs 44 Sob
= Hsuptladoratoriua - B

. £ :
Ausfithrliche Produktunto:aum der Kammern
vom Monat Pebruar 1944 == -

( Bag  Target

Untersuchung der; , + . ~30:4.13

1.) Eohlekammern 13 - 16 Seite 1«4

2.) Erdbllxammer 11 . 5«6

3.) Vorhydrierungsk, 5«8 . 7-9

4,) Benzinierungsk, 2.4 . ;10 =12

S.) EKammer . ) 1a . 13

6e) Fertigbenzine . 14

> Te) Wasseranalysen . 15

8.) Gasanalysen ° 16 =20
HAUPTIABORATORIUM
‘Betriebsleitung

Verteiler:

Br, Sohmitt

BB

BD

BK



M 13« 3!
!muuwtt m 1.2.1344 ‘

L lgnrogxo.*
¢ Nonstsdurchgchaitt

Rohkohle ' e
Vasser . T 8T ¥
~ Aschs. / o'“ - 6,104
wt (] 4/“ @
%3 gesamt ,n.‘,s ' ]
Reinkohle . B
3645 % 38,1 8
ummgnﬂﬂmnﬂz' - Tads
mntnrmhu ¢ -
40 81,9 .ooz '
%R 4,8 &
40 . ‘ '1’.';
' 3 1,13
: 1’:/1'00 e - | g';"
: Vu’Po" i , .'3:‘.. ‘
S . fagesdurchschnitt Tageséurchselmitt
Gesgwt ‘ - Diokbres : Dimabres
Spes.Gewiaht/100°C 1,198 1,164
Vaseer 0,9 % : 0,4 %
Festes. 53,6 ’ - 41,4 ‘
~ Asche 1.Festen 17,5 % - 8,68
© Monatséurchschnitt  Nomatsdurchechhdts
| Apreibevl ogmm -
Spcs.omwt/so"c 1,117 - 1,05
Vesser } 0,0 1 , 0,0 %
Testes 5,3 0,4 $
Asche 1i.Festen 4 253 4 -
01 (entfestet .
Spes.Gewichg/500 1,103 . 1,083
g o 3ot 1,5 4,6
Asphalt 11,0 =11
. Vumuuokurn
. Druck mm Hg 1, 11,
Siedede 153 %0
10 Vol.$ 201 184
20 * 217 209
5 ° 229 20
£ : i i
50 © 256
60 * 280 246
0 * 323 260
% = . 385
- 325° Toms % #



200
. 10.110(0
_Siodobo

8
'3

Bonsin » 165°C yisternm 1650325%

- lnbordoatilliart -

12'78:/100 2‘?'963 18
(<) WX
'18 15‘?°
198 -
95 209
101 220
108 230
1 242
122 254
130 267
138 280
151 297
aga’ 310
166% 97 ¢ 3290/99,0 &
1,0 % 1,0
2,0 ¢ 0,0 8



. Demstn - 165% mmu 163-325% 3

- 1bslichen Antéilen befress .

Spes:Gewicht/20° « 0,768 | 0,998

Anilinpunkt 1 + 3.2 . -1.;5 m.

Anilinpunkt I $3,2 o

ten ¢ mcu. Vol&f 29.5 S
hone 39,0 s

hrlfﬁno o AR 31.5 ceat ;

E 7+ pokstana Wber 325°
gzn.onioht/S0° - 1,054
v;oto'ntnt/soﬁ.f 6,4%
Vumiodohmro ‘

Druck mm Hg 11° '
Siodebo&lnn 140

20 , 198

0 °* 209

0 ° 218

50 « 228

60 231

70 * 251

8o * 2713

90 * 310

- 325° 92,5 %

Abechh- . Kammer 13 Kazmer 1 ; nnc 16
Spes.Ga'ioht/‘lOO 1,19B. 1,181 1,17
Pestes 17,4 ¢ 18.0 % ’ 16,
Asche 10_’. 40’4 ’ 42', ’ ‘2'0 ’
Erw.Pkt.(Krd.Sa.) - 37,3 32,5 29,7

Monatsdurchschnitt
Spes.Gewicht/100° 1,198
Festas - 19,5 %
Asche i, Festen - 42,6 %
BI'OMO (Irl.Sa.) “',o’

01 (entfestet |

Spes.Gewicht/100°C 1,112
Gew.% ~ 325 2,1 ¢
Vaoonulodm
Druck mm Hg 110 .
Siededeginn 130
10 Vol.’ 209
2 * 251

0 ° 246
0 265

50 @ . 290
- 325° 58 %



- EpeseUewiohs /100° 1,101 | 1,902
Tootes | ¥/t 5,6 she g
entfostot) - o X . !
Spes,Gswiaht/100 1,082 * 1,082
on.% o 3258 25 . 18
18,2 % : 13,4 %
Druok 1 1
.. Si0de — 164° 165°
~10 Vol.¥ 207 207
¥ & B
¥ - :z:
60 * 303 300
7 * . -
80 °* P °
- 3259 634 66 %
aduolrnohtm wmeserfred
S 'lmtammcmtt‘
Fostos - 2
Asche 1.7esten S gg'o ’i‘
uHelmwort; kgoal/rg 5135
Elementaranslyse;
- ’ c N 4 ’00.
£ B , 1.5
- 0’65
. i
fmo' . 0
00 ¢ 2,6
8 g;diap.‘ ’



 gupephaselagper 11 - 3
NenstsBurchschnittsproben’ v. Februar 1944

Einepritsupgs | R422¢ M 48 %52
St t _' ’ . . N ) -
Gosamt . RN
 “SpescOewicht/50° . . 0,910
Festes /30 - " ‘8:3 %
01 _(entfestet) o ‘
Spes.Qewioht/50° 0,910
Spen s fyricht/3 0:4 %
Vaouunsiedekurve
Druck ma Hg 11°
Siedebegimn 195
10 VOIQ’ 2317
¥ 2
40 ° r{:]]
50 * 301
60 °© 325
-325° 60 %
Elementar o
Lo n mlyo‘ s 86,9
< H 11,9
%0 0,6 .
<N 0,357
8 0,54
g /100 C 13,7
& H/disp, "\_

Abstreiferproduks

Zerlegung (Kolonne) * Monatsdurchschiitt Haldmonstsdurehechmis,
. I.ER1fte .IT.EE1fSe
Spes. Gewlcht /20° 0,870 . 0,871 . .* 0,871
AfairL s 3280 Gewys 1) 38,9 33,5
Rilckstand u:or 325 . 64,8 63,3 6605
' llou'x'atafmlyus vom Anfall - 325°0 : '

’ c: [ S “'1

4 R, ’ 12,5

g0, 0,4

’ 3 ¢ 0026

48 .. 0,12

8 w 0 14,4

g eps 14,2



0

' ' 0. . O oy
. Qosam$; Bensin -163 0 ' Mi.=0) 163~338°C Mnﬂ&w
o ., = labordestilliert o o
8.0owi chit 0,728 . 0,820 ‘ . 0099
- &nu“% s 0,8 Volg 3,0 Vol.$ - ; ;::”
Stookpuzke’ - | - e %%
 Sietsegis  5e® " 160° B
10 Vol.§ 8 . 189 206
20 °© 9 204 220
30 ® 102 216 2%e
40 ° 109 227 242
50 °© 16 240 253
60 * 123 252 26
7 * 130 264 200
8 * 138 m 298
% » 156 512 2
- 1009 27,5 e : q, ‘
Budpe 6TE 33473900 8 .
mnma- 1,0 % 150 .
Verlust 2,0 % 0,0% -
Von ulhnlq:nchn Anteilen befreit
Spes,Gewicht /20° 0,726 , 0,616
Anilinpenkt 11 13330 1,50
mmgm + Uages, ;Z:g:\rgl.f
one .
Paraffine 65,0 ®
Abschlesm
 ependemabt/10® - ¢ 6
° "0
W::n /100 16,39
~ Asche i.Festen 52,4 -
mtmtot'/, 0 o : Elementaranalyso;
Spes . Gewicht/50 0,918 .
Oow, =3280 39 Bx pootes
- Asphalt 0T 8 . X - 45,2
' Vaounmeiedokurve o g H 1,3
Drack ma Hg 1o g0 ¥
Slede - 1120 - 2 10,40
10 Voi.¥ 194 ° %8 geas 8,67
¥ B iyw,
40 °® - 255 - 8 %w- &?5
50 * 278 o
€ ° 8% |
7 ° - 17
d 3330 7”95 ¢



| _ Vorhyarierynqpiypmern
Tagesdurchsohnitt vom, 3.2.1944

‘m'”’; 3 5{2}%%2’33 schs ma

’ ”"3 4311u2-+.§ 3 ‘_'-

&~

v
o
e e
. * .
., N
N S - -y
v .
.

Spes.Oewioht/20° « - 0 '°'" .
R+ t/ ,,,,13:; T e86e3% -
Alxml118eltches R 52 OL’ « 040 Vol.g
3lededeglont ' 339 - ' T
20 ° 4 153 1

5 = 183 1

£ 12 i

60 °* 249 260

7 *° 270 282

80 * 291 . %03

9 33 I

1400 15,5 4 10,3 $

i i 1

P tg ( 3

End 41/ 9 oﬁ 348 0%

mom::a v ‘: $ / ,‘::0.‘-

Fe 0,7 M -
Fraktionens Sp.0ew M entph.

160-160° 0,791 4144

190-2109 0,864 * 433,4

2402600 0.911 +36,

290-310 35,8’

Elementaranalyses o ' .

%3 156

%0 gt

'S | 0,41

2 8/100 | it

S Balepe - 4
Amyﬁms% Ksamer | Kemmor 3 Esmmer 6 Xammer ] Rigmez0
Spes.ewieht/20” O 803 0,822 604 - Of

+56,82 J,Q" N . ,_.‘tg"

| Phenole ¢/1oo ocm n.sgém ' ?a.oaoe

0doonseas

-



% . ~ Kemmo® 1!.0: S Ksumey 6 Kesmmer 7 m_o_
- 140° U856 - 130% 1T858 2,58

- 165° 35,58 29,5 % 30,0 % 33,0 §
punks 5250/!&:3 : A”iﬁ‘.,ﬁ p ﬂ:{;. ”3{?
Verlust ' 0,5 8 - o'_".’ g 0,5¢ 03 %

mmmm sygs"n Ai'r'.*:
. 90e1100 0,742  1951,110,793 4512 0,421
e g e g
24002603 | 0,848 45952
.290=310 ‘;» 0.050 ;011,! 0.“5 2,1 0."4 *13 “‘uiQ""..

$o -y

%echn.Bensin Toalm, Mitteltd
) 724:;6‘:: ' : 704;?:“ »
Spes,Gewicht/20° .  0,7165 0,838
Anilnpunkt I HSo,8” et
Anilinpankt IT 53,9
Aromaten ¢ Unges, 4,5 Vol.¥%
Naphthene 50,5 *°
Dampfaraex/s7,6% s
CueStreifentest " negstiv
Doktortqast negativ
Batet wan S
Siedobegimn 28 170°
5 Vol.% 8 188
r10 * 89" 194
20 °* 3 203
30 ® 19 212
2 : ; =
60 °® 91 : 249
70 ¢ 94,3 269
38 b 182.5 §ao
95 e 11,5 39
- 704, 17,0 -
- 1008 HEY .
« 300 ) 9 ‘Q ‘
- 325° o, = .9201
Ead 167/ 9;!.0 ; 334°/ 91. ;
Vézlast | 1:23,4 0.
’ (- . @ ) 65,3
g ® 1,:’




&-Mﬁﬂ-&!—!ﬁ-

Spes.dowieht/20° O.J41 0,754 0,196 .. 0,747 ~ 048
it A 1 S e S 1 B o&g.s ‘doe
Antlixpenis 11 STd S48 54,8 0 53,3 .57
Aronsten ¢Onges; 650 500 60 55 53  vely
Kapitiuas 3850 o 40 4o s o
: 5440 00 47,0 49,9 50,0 b
n. ’.., 5’.. ,"4 s .0 i ”"
® % 0 12, ’ » ’1.0 "96 1.'2 "’ ”.1
e féraok 030 - Ofés  ‘orjm0 G, op
10 vo1.'$ 78 94 99 o @ e
20 90 101 104 . 95 92
30 * » 99 106 108 102 99
40 °* 106 12 13 108 107
50 °* 112 "7 118 113 112
60 ° 119 123 124 120 19
0 * 127 230 132 128 127
60 * 136 140 1% 137
9% * 153 155 195 . 150 152
95 H 164 165- 155 160 161
S 17,5 4 11,8 8% 3%
?
n:gnn 159°M.o ; 169M ’; 159791 o 159(95’ ; 169/93 f
w4
Verlust 2.o g 10 108

MittolBL Bber 165°
labordestilliert

Spes,Gewicht/20° 0,839 © 0,688
Anilinpunks &9 5.0
Vieds 308 1840
10 Vol 198 208
20 * 207 212
S0 ° 216 222
0" 228 . 253
5 * 238 248
60 °® 249 259
0 ° 264 M
80 * 280 267
- 32%° 96,9 % 9
338/98,0 ’M
Holstent 2'9 fs 20

0g 0,838 1845
e
B E B
216 a4 ,

@ B
Z B M
316 ‘31‘ :
36,5 % g 96,8
wagdi g s



- Tagesturcho@alis vem 9:2.1944. A l)
pritdingi ‘R 213/219/016/211/51)442 b + . T0130

Binspritsproduks - 2agesdurabiclmitt Nonatedurehiohmist
Spes,Qewioht/20°. '0,825 - 0,027
Ant)d | B % R 81,3
Fhenole 00 ocom u.oigi 0
Slede 16 18

10 Vol.¢ 180 1

20 | 191 198
30 ® 200 ;
30 2% 224
60 * 234 2%
7 = 251 239
80 * 270 ars
9 * 294 301
:33 n 3330/93’3 1:~ - 532‘/93'3 *
Miokstacd | oz:oﬂ.g 2'0 %

Fraktionen; 8peQsw./20 °

190-2109 5.011 e!ﬁi
240-2600 0,841 +63,0
290.,10 0.85, ¢ '.,

Elementaranalyse: . o

$H R - . gig

gB/100C .. . 16,2
Abstreiferprodikt Kammey 2 " Easmer 3 4

Spes.CGewicht/20 0,744 0,744 0,742
: / Soh ¥t e

Sisdebeginn 38 39
10 Vol.ﬁ 67 . .-10 67
20 °® 89 87 8
0 °* 108 103 103
5o 143 5 15
60 *® 164 154 184
70 184 174 179
60 * 207 - 195 194
90 * 238 ‘228 228
21400 5% S5 4 5470

iamo 269°/ S}:8 % 2so°%;’o’$ ﬂo/gg:’

Bicketand s g 15 ¢ il

Verlust A o 358 305 % 2,08

Fraktiocnens Spe.Gew, API Spe0owWs  AePeX SDeOgWe AJPST
. o /300 . /20° ¢ 7288' AP
90110 0,722 *54,1 0,721  ¢5%,1 0,720 94,7

140-160° . 0,779 45406 0,712 +33,4 O,T7

190-210° 0805 460,1 0,808 461,85 03808 eo1's



n

Anilinpunks X
Aromaten 8. PO ’ 0
,'-m-fw.,';: : s ]
Dempfdrack/57,8%0 . 0,44
o-smmmh : v
Doktortest . negativ
*+ 0,13 VO EPD 91,3 o
hey=-2 i '
() 8 '
10 *. 60 164
20 * 68,5 17
5 ° ™ 17
40 " 85 184
i ¥ !
70 * tﬁ 209
80 " ® 124 24
9% * 139 - 250
9 ¢ 151 274
Endpunkt | . 183
Endpunkt ° 90.0 " 29%% 90.8 ;

Verlust .o ' 1 ,0 ﬁ



Endp m‘lg‘o % m°/§='o % 296‘/ 9:1 :
i 2,0 § 2,0 $ 210

Spes.Gewioht/20° 0,76 0,723 YAL]
Anillinpunkt 4 : ' 0‘5.3 : 0&"1 - 455,99
Anilinpunkt I : +59%,1 - 068.3 , +39,4
Aromsten ¢+ Unges, 693 Vole$ 63 Volaf 5,5 vo1.%
o A A
(] 4 L ]
0.8. . 69.‘ ' 6’.’ 6’9‘
¢ 0,129 ‘ 4] . ”.1 - 8992 - ' .9'.
garack E 0,470 0431 0,453
Siedodeg 39 4 480
10 Vol.$ 8 64 58
2 ° 69 ([ 69
3 * 79 85 179
0 ° 89 92 - 88
50 99 190 98
60 * 110 109 108
0 °© 120 119 119
8 * 133 132 132
%0 * 151 129 148
P PR PR T
- ’ : ’ ‘ »0
- 100° o, 51,0 % 0,50,0 % o, 52,5 %
Endpunkt 169°/ 97,0 8  169°/98,0 % 169°%/ 98,0 $
Riickstend “T 1,08 1,0% 1,08
Vorlut . 2.0 ’ 1'0 ’ 1.0 ’
Hitte 1) Hdexr 165°
labordestilliert
Spes,Gewicht/20° 0,807 0,80 0,804
Anilizpupkt 083&1 | k3.8 83,8
Siededegimm - . ITT 1710 174
10 Vol.$ 184 178 183
20 ® 188 183 187
30 ® 192 108 1
40 ° 196 - 192 19%
50 *® 200 196 199
60 * 207 - 202 2
77 * 216 211 4
80 ° 230 224 207
% ° 254 249 252

-



 Zagesdurchschnitt vom 5.2.1944

g wioht/20° . 1290 % 0,708
Spamdepdchit/20” . . . e3 - 5

+1ilq )
Klopfwers (H.K. e e O
uogmo(.x/"’ o 1541718 e 19‘”
Sisdebeogion B 98° S ‘4
5 Vol.% 100,9 v 98
i0 * > 101,5 : * 99
2 °* 103 ¢ 101
3 ° 104,93 ' ‘ 102
40°'* 106 , (PR 103
% ° 107,5 104
60 ° 10 103,95
7 * 14 o 108 -
gg' . 124 - 114
, ) 170 : 13% -
" B
- ’ . 0
- 1300 o, 8308 o, 8810 %

. Riokstand os 1,08
Verlust )«1 ,o ¢ 1,0
Reaktiaon des Rilckst, nsutral noutral
Jodsahl 193 , 0,3
Kapferstreifentest . negativ negst 4v
poktortest nsgativ tiv
Abblastest 0,4 B8 0,6 Bg -

Abstreiferprodukt ’ :
rrakuom - e 1%% - tbex_130°C

Youte (M.f) ) 88,3 v 11,8
| Spu.Gnicht/ . 0,696 0,763
| 16,5 80,5

) 0,0 "' 0.4
nophort ’ 97,8 -
Breckungatndex 1,339 1,4272



/\U Portigprodukie (mu).

B 119
fank 217 2.11/401 Pank 220 P. 1235 Tank 151 X
» '029020“ : v Ve2802 o“ V242,44
Sps.ﬂnioht{tb" . 10,7072 0,7683 0,708
, Anilinpunkt 0’*,.‘ 43,4 +M,7.,
mmm II +58,9 +60,6 j
Axom.+nges, Vol.f 4,5 - 415
Vaphthene \ 35,0 - 16,5
~ Paraffine * 60,5 36,0
Jodsahl(Meth,38) 1,0 - 1,4 0,0
m‘mnuuontut nog.tiv _ negativ -megativ
negativ negativ neget v
mrm'r.a c 0,45 0,46 0,18 -
Sokmd Re=b n.-60° -
A 1:{; x‘;"i";t)rb ;g.s ;g.o 97,1
. ’ o . » N .
Siedsbegimn | o 38 e7°
. VOIO’ ) 5545 . 51,5 b
10 *© 59 56 98
20 * 64,5 68,5 100
3 ° A 83 101
40 * 76 98 102
50 * 86 114 103
60 *® 93,5 124 108
7 * 101 137 107
80 * 110 145 13
90 * 124 156 154
9% = 138 %5 179
~" 105 29,0 % 21,5 % -
- }5“60 | 6’90 % 41 .O % 0%
Kt 14a°/9a.8 ; 173 /9a.o ; 187 /9a.g %
Verlwmt 1,09 ,0 < 0.5 4
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gasphaso o [a...gg

-

& . .
, Y T B S S
\ ! t . ! ,
Prods | ncm' Ksmmor | ll; a Fhenole | n'a"- °°2 MI
. o1 | o
batre| 3e2.44) 1 30,09 | 0,018 | 31,96 3:58| 113
Yaseor| 5 29,92 | 0,021 o.ms | 19038 3'92| o
| 6 \ 38,59 0,024 f 26 ,' 4,40 OQ”
1 34,40 0,011 0.14 21.“ ’.” L)
.8 30,77 0,007 0,15 1,70 7,92 0,14
@ 502044 1a 2.21 | 0,011 o.m 0.21 "“ 0."’
« 52,4 2 0,41 | 0,007 0468 0,88] 0
3 0334 | 0,008 ' 0,001 | 014 038l 028
| 4 0,34 0,005 ; 0.“1 0,27 0,35 0,20
1 ‘
SunpPl 4 EXo0hlo « xamnmora
Prod;'! n.tu-’ Kanmer ‘ ¥H, ’ a '{ Phenole uas
~— i ~ —t :
Abstr. 10,2, 11 476 0,011 0,3% |2 8! o
Vasser 1944 - d g oot b '% .0.47 H20) 0D
Blospr{ ° | 1 0% 0,011 0,00 | « |. @ -
Vasser o l i 1 -
‘b.‘roi | 0020] 13 . &” : 0,008 3.5 0.”.." "’” ",
Yasser 1944 45 8,09 ! 0,004 4,0 1,01 | 20,04 | 252
‘[ |16 - 20,9 | 0,002/ 4,0 | 0,68 26,04 | 19
[ . | N\ N



geas -J_gtorauohgngon"
Rei o dex fkammern
24.-25.2.1944 T 17,218.2,1944
— SUPER SO IFTYCYSIEIE I 16
‘coz ‘ 1 3,6 13,4 11,0 11,0
'323 * voRo$ | 1,9 0,7 | 0,6 0,6
g X | Cg/md | 2,1 9,96 | 8,05 8,03
n, ) Vol.,! 1 1,1 ' 10,0 ° 13,3 13,3
NE, * gfomd 7,69 ¢ | T0,8 | 942" 94,2
‘60 ' ' 0,8 ' 0,4 o . 0,9 0,8
;N ' v 28,7 Te5 | 545 8,0
"2 ' 2.9 ¢ 909 ' 4,2 0’6
A ' C 144 " 7T 7,8 8,4
08¢ Cooms ) 10,3 109 9,3
‘0l 0,0 0,0 ' 0y 0,1
' Gyl v A 12,4 12,7 ' | 14,6 17,0
" OyHg “ R 5 S 0,4 "1 Oy 0,5
' 1504310 ot ' 10#30‘0,4 e b 1Y § T 5.3 949
"1.0,Hg + nc4n8 ' 0,6 ° 1,0 ' 1,0 0,8
noc‘nu ) L ' 7.1 ‘ : 8,5 _8'2
'Cg vu.g 11,6 21,2 ' 18,3 11,5
U /o * 519,50 926,5 ' | 800,5 15,0
v 61,0 6441 64,9 65,1
Ce2 2,90 3044 3,35 3,01
Diclte 1,4087 2,0106 ‘ 1,9%51 1,8980
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Oll - Unterluchmn‘on

, 24,-25;2.199g, Fe - ummmm
Kammer | v ] 1 A LR R
¢0, | o E 304 T4} 4T
CES  Volg | 02 ( 01 | 0,2 0,2
ES s/m’ | 3,03 1,82 1 1,57 | 2,39
NE; Vol | 0,1 06 | 08 .| 07
'ln3 8/1!!!’ . 0,50 . 4,36 . 5457 4,62
co” BN B M 2,0 | 20 240 -
B, osae 51,7 53,9 51,3
, | &8 110 i 5,2 T
Gy 18,1 21,4 '} 20,2 20,8
&, Tl s Té | T 701
Cy 3,3 4,1 3,7 44
i.c@,om.c‘u”“ ha 1,6 | 1,4 1,3
b Vol.g 0,5 0,7 | 0,7 0,4
<bs  ammd ' 208 32,2 ' | 29,4 18,9
kw | 26,3 ' | 352 ‘| 330 | 340
-z - ' 1,61 ‘; 1,66 1,63 1,69
btente " | o,4301 0,340 | 0,593 | *0,598%
' s der fphasekammern
- 240.25020“ : 17.'1802019“
Kammer 11 13 . " 15
00, 0,2 04 | 0,5 004
S \m\.; 0,0 0,0 0,0 0,0
nas &/om ' 0,59 0,28 - o't’o 0,25
!n, v01o§ 0,0. 0,0 0,0 090
n, &/om 0,001 - . 004 - 0,09 0,07
” 092 0.2 i 0.1 0.6 h
6o 2,1+ 1,5 24 | 2,2
lz 75,9 15,4 69,3 T4,6
Hy 8,8 Tod 9,0 .m
03 . W | e | 143 ;31
Deite (03026 1 on | o981 | - oivas |




@88 « yntersuochungon

17021821944

78

&

Sohwelrestges . - | . Absohlammgss
. | 1,3 . 1,0
Vol.¥ 0,4 0,0
&/rm® 5,24 0,91
Vol.% 0,1 0,2
8/om3 0,53 1,72
0,9 2,3
83,6 68,5%
0,2 6,6
8,7 14,1
Tk 2,7 3,6
ot 7,5 . 1,8
) 32 0,4 0,8
VOJ..* 0,2 ' 1,1
&/on’ 8,3 49,7
Waschanlage ; -
24,225,244 | 24,225,2.44 |18,=25.2.44 | 24.-25.2, 44
BehMlter Behilter Reichgas Auggang
142 5¢4 _
0,7 0y4 2,4 0,2
' Volo% 0,1 0,0 0,7 0,1
g/om> 915 0,63 9,24 0,17
Vvol.$ 0,0 0,0 0,0 0,0
e’ 0,01 0,01 0,14 0,02
- - . 0,0
2,0 2,0 0,7 1,8
56,3 53,7 8,9 76,0
9,8 T.4 0,9 8,7
21,2 24,6 19,3 -
6,9 8,4 25,1 °
2,5 3,0 26,4 -
A 10,9 - - -
1.’04%0 ® 3 0:4 2,2 -
2304814 “ EE 10,2 *
U v | 00 0,1 451 .
w/m3 | 1,8 3,0 191, .
- 31,1 36,5 0703 13,8
Lafié '
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Reiohgnee-dor Gasphasskwmmern
5625194 -,

&

= ~Jeude201944

e

Koxmer [} 2 - |34 48",
00 e 1002 .| 02 0,0
BS  Vokg | 10,0 2,7 0,0
B8 ] e o] 9643 0,49
lﬂ, ‘ Vol;.f B 0.0 t . 0.0 i o.’ .
Ny 3/n3 «. 050082 0,005 642833
co t 1 003 0,2 0,1
By : 6,5 | 12, 234
.2 ) t ,.6‘ '.'.' .‘.‘56 0.0
c' ¢ M6 | " 6,0 27,0:
0, ¢ v 193 - XA 1146
Oy ‘ « Oph < 21,6 12,2
1GB, + 10,8 | 81 24,8 6,1,
IIO‘H1° + ﬂo‘na v Ogd - 11,4 B S ,.1{;
0, Vol g 1,6 . 12,0 ) %50 .°
0y g/om 65,4 « ] 43850 . 204,0
N 19,4 . | 1909 67,6
‘C=2 . . 2,1% P e 3,99 2;’” .
Dichte 0,4591 1,925 1,1613
Abstreifer der Gasphaseksmmern

. C Tt GeeGe2e1944 | 302,194
Kammer 1a 2 ] %4 " 1,5,6 748
€Oy’ - . 0,2 0,1 | 03 « Ol 0%
323 - - 0,0 - | oo" - Opé - 0T 1\ 0,8
my . . 0,0 « | - 000 ] 040 0,0« |~ 06
co - - 000 -| -=-| « | - 00 | -—00;
uz'. — ¢ Q0 ¢« g ®e L ] “6 . Sl b.o;f
01 . - 0,0 - -~ 090 - 0,0 - 00 - o .
Cp - - -0yt - -0 -] O0g2.}] - 0,7 - 0,3
o, - - -002 ~ | - TeT - 10." = 4ol - "‘ :‘
1.0,14%s - 10,7 - -40,2 - | 46,8 - 19 - 3,7
n0glygts - -1,0 - -16,1 - | 2649 - Tt - 7.:""




Gas ~ygntersuochungoen

—

Arngasq der Gasphasekamporn .

e B O I TR
Kammar t - j2 3 4 5 6 7 . 8
co, 00 (0,1 Jo,t |t b [o0 o0 | o0
BES vol.$ | 0,1 ]o,6 {04 08 Dbyo [0, Q.0 o,.p
B8, &’ | 0,711 |8,17 ]5,88 [10,27 b,16 | 1,18 | 0,23 | o,19
HEHy Vole% [ 0,2 |00 JO,0 0,0 p,2 |o,2 Q2 0p2 -
HHy &/mm3 | 1,4 | 0,0088] 0f052| Q,0033 1,584 1,76 | 1,14 1,0564
co . ‘ 0,7 (152 10,9 | Q8 0,1 ] 0,4 0,1 0,4
H, 69,2 6,7 58,2 68,5 57,7 |11,4 (10,5 70,3
P 14,7 11.5\\,?;,1 158 15,8 13,4 13,0 | 13,5
cy 1043 | Ty2 Tl 12,5 11,5 13,7 | 12,0
Cp | 2,6 0,7 1,4 | 1,7 28 | 2,0 1,2 2,7
Cy | 13 123 |26 [26 |o,4]06 |09 0p4
c‘r‘ OQ" 2,7 , 3,4 Je8 0,5 | 0,2 0,y - 0,3
Cg, Wolef | 043 | 1,2 [1,1 ] 0,9 |0,2 ] 0,2 0,1 S
5, &/m’ |97 W43 [42,1 [330 |88 |70 |40 8,2
v 1202 14,1 115,53 6,3 [16,4 14,5 16,2 15,6
C=3 136 | 2,29, | 2,40 2,37 | 1,361,532 |1,77 1,33
Dichte Qs3889 0,4 0.431\0.4795\0.3%0,34}4 0,3428) 0,215
Ag_lm doxr Gughuom' -
506020 [3emboZe|  5.e6.2044 ~ 3eade201944

Kosmex Ta 1 2 3 5 6 7 8

co, ., 0,03, 10,00 10,0 P,02.p,03 p,02 p,00 0,00 0,01

xzs Voleg$| « ., . 0.0 -, - . = - - v
ES .&/m’| 0,00. | 0,19 [0,3 11,41,75 b,02 b,06 0,01 |s,01
u’ Vol ¢ = .| = ]0p0 |~ - @ - -

'B, ”m, 000('4 000603 OIM 0 OoW‘#OD# 0.1024 0.0919,030732
co - = ] e 0,2 ® 4 = ®*Jee ot -

32 ¢ ® e - 1.’ .‘ e ¢ e |l e - bt

.2 ¢ ® e jd 3.6 ® 4. « & L ¥ L ]

| 4 | Ve * - ." L I ) - -
0-8_,. e« | 2204 | o R - -' -

Dichte - - 052065 - - - . -




Report 805-47P

INCRRASING THROUGHPUT IN TAR CHAMBERS 11 AND 12
|  Framos 896-905 -
Abstract
Report from I.G., calling ‘attention to errors in temperature measurements

and methods by which production of the ter hydrogenation stalls 11 and 12 could be .
improved,

2

GAS ANALYSIS OF PRODUCTS AT mmwmxmomz
Franse 906-958

Abstract
Data on gas formation in various hydrogenation operations,

SAMPLING OF STALL ZRODUCTS
_POLTTZ, SEPTEMBER &, 1962

Frames 959-960

Abstract .

Communication from head laboratory calling attention to impropsr sampling
tochniques which are being employed. Open containers are used and psxmit loss of
volatile components from gasoline samples, The daily samples do not represont an
average composition since they are not taken at a constant rate. Sample lines are
not blown out and dirty containers are used in some instances. It is ouggested that
& reliable man he placed in charge of the sampling progrem.

STUDY OF RECYCLE GAS LEAVING THE STALLS DURING
' POLITZ .

Frames 961-965

Abstract

The cycle gas from the coal stalls showed a relatively high CO, content of
0.26 vol. % on the average; in the collecting mains for the cycle gas from the coal
stalls there is, hopever, only a very low ammonia content after the water wash
(average 2,3 mg./nr’) so that the formation of (IH,),C0; is improbsble,

Similar proportions occur also in the cyclé gap from the tar stalls with an
average COp content of 0.13 vol. ¥ and Ni3 of 9.0 mg,/nm?o S



Report €05-47P

The mg content of the 5058 cycle gas (stall 5) ia relatively high (205 -
mg./xm’); howevelr, as a result of the lowsr cga, content (ave, 0.02 vol. %), the
formation of ammonium cartonate is not expected, Co

1In 6434 cycle gas the CO, and My contents of 0.01 wol. % and 1.k mg./no?
raespectively are part.ie\_x]arly low, : ‘

 REPORY ON CONDITION OF THE CHAUMBERS AS OF JURE, 1942
Frames 966-972

fbstract
The condition of the chambers in Juns, 1942, is deacriﬁe‘cl;

FLAVT PRODUGTION DATA, HYDRIERWERKE-POLITZ
Frames 974~1000
Abstract

The production data of Hydrierwerke-Politsz is shown.

PLAWT PRODUCTION DATA, HYDRIERWZIKE-POLITZ
Framos 1001-1041.

Abstract

Dally production reports to Arsyn of~llydriarwarlce-Politz ars shown.

Examples are shown in attached printe of 1031, 1035, 1036 and 1037 "'Tha
bombing effect is shown in the latter 3 prints, )
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