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SUXMARY

This report on United States Technical 01l Mission Microfilm Reel Ko,
76 18 a part of the American Petroleum Imstitute - Technical 01l Mission pro-
gram devoted to the indexing, abstracting, and translation of the German liter-
ature collected by the Technical 0il Mission. Its distribution cutside Phillips
Petroleun Company includes all companies participating in the program end the
Library of Congress. From the Library of Congress, photostat or microfilm
duplication is available to anyone making a request -

The general content of tlis reel is concerned with the P8litz Bydro-
genation Works. Specific items of interest include operating data on the DHD pro-
cess and the CV2b process, thermal cracking in carbonization ovens snd dete on .

gasification.
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This copy of this report has been released for private informatlon only,
and with the understanding that any ather wie of the subject matter, in whole
or In part, by reference or otherwise, 3 " 5o osly with the knowledge of
Phitlips Petroleum Company and with tie

0.} of that company first obtalne
ed; and with the further understwcing il this repost Is propared and
submitted for informative purposes oaly and that a1y suggestions and recom-
inendations contained herein shall not be understood or constiued as,
any sanse, guarantees or warranties of any method, product or device, -
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AR OF A DISCUSSION OF HIGH
" PRESSURK VALVES AMD FITT

Jromes 13-£8

Partioipants in the discussion:
Chairmans = Raeithel

Werk
L

F 3 3 3323

Bthlen:
Brix
Golsenberg:
Heydebreok;
Hle:

Ling:

Leuna:

"Indwig

Megdeburg:
Polita:
Sehkopau:
Scholven:
Wesseling:
Zoitz:

Ludwigshafen, Dec. 10 & 11, 1942

Greiolien, Hartmann
Rutter

Beutner, Dr. Rohnelter

Weber

Meyer

Drechsler

Oron, Maier, Richter, von Rossum
Bahlinger, Bolbach, Berger, Bernhard,
Dr. Class, Dr. Dinkler, Dr. Gemerlich,
Hahn, Dr.- Kimpfe, Dr. Hautz, Koch,

. Mayer, Muller, Rader, Raichle, Rick,

ROmer, Schanzenblicher, Schappert,
Sobaurer, Schmidt, Wegner, Weid
Blelek

Dr. Benke, Zimmermsnn

Riedl o e
Eisenbraun, Gehdb, Kootz

Dr. Brdmann, Dr. Neubausr

Kerge

NOPE: Much of this report is very difficult, and soms of it impossible,

t0 read,
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Materials of Construotion.

Raeithel: The high predsum materials may be subdivided into 4 main groups:

a) Materials subject to strees only; that is, which do not come
_in contact with the operating product. These are SI and the.
'K-materials. Basic-color; white. - - s

b) Materials coming in contact with the cold product and which
must be leak-proof. These are S2 and S3. Basic color; green,

) Materials coming in contact with the hot product and which
must be leak-proof. Thess are the N-materials. Basic
* ¢olor: blue. :

d) Materials, high témperature and corrosion-proof. These are
the R-materials. Basic color: yellow.

The individual materials within these main groups again differentiate
Vetween operating pressure, temperature and dimensions. The necessity for
saving insufficiently available alloyed constituenmts reyuires thet we intro-
duce new materials of construction. In WW. Norm-Beiblatt 10-00 the new
materials are ocompared with the old. The old materials are marked with
simple longitudinal stripes on the basic color, the new with double stripes.
The exect separation of the- individual materials is extremsly important.

{The author here discusses the marking and stamping of the various
materials for identification in the warehouas.)

Bahlinger: All of the bigh pressure fitting parts of special materials, such
as 53, as well as the K- and N- materials, are heat treated after forging
or after delivery, if not already heat treated. The temperatures for the _
heating up and hardening as well as the desired degree of hardness are
specified in speciffcations for heat treating. Changes in the composition
of the steels must also be taken into consideration.

(The author here discusses heat treating temperatures and the control
of\ heat treated materials in the workshops and the difficulties in obtaining
suitable materials, government restrictions, etc. of no immedlate interest

to ue).

Dr. Class: We try to control the use of materials in the simplest possible
manner.-- :0f particular importance is the assurance, for example, that a
non-hydrogen proof steel is not used where a hydrogen-proof steel is essen.:
tial. Since our hydrogen-proof steels are based on their chromium content
and the chromium catent can easily be checked by the spot test, the apot
test for chromium must be considered the most importent, amnd which can also
be made without difficulty at the building site. Besides chromium content
from about 1% on, molybdenum contents cen also be recognized by the spot
test. Vanadium contents however camnot be checked by a simple spot test.
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The spot test, together with the hardnees test, lends itself well for the
individusl testing of a large mumber of pleces. Ludwigshafen has largely -
followed this procedure, : b

000000008060000000600¢000

" A1) parts of the ciromium alloyed K- and N- steels are epot tested for
chromjum when they are not individually analyzed. Parts of the molybdenum
alloyed N9 material are also spot tested for molybdenum content.

0c0000000000000000680000

1) anfe, discusses machine shop practices and high presaure 'testingo
for exsmple:

Pressure tests are made according tob the following specifications: .

. At 325 Atms, At 700 Atms:

For all fittings prossure-tested
with middle oil:

a) Cold parts : . 430 atms, © 910 atms,
" test pressure test pressure

b) Hot parts 500 atms. . 910 atms.
‘ : test pressure test pressure

por all assembled fittings such as)

valves, gates, liquid level gauges, ) -

also seal test of the entire housing)

as well as the shut-off parts, with) 325 atma. 700 atms.
nitrogen ' ) tost pressure test pressure

In the nitrogen test, all parts are totally immersed in middle oil end
held under pressure for a prescribed period of time, whereby any rising bub-
bles aiid ‘a drop in the menometer pressure may be observed. In spite of this,
1t may happen that leaks may appear later in operation, because pores in the
material often show themselves only after many hours. :

(Raeithel here discusses identification of parts and the necessity ‘ror
repeated tests.) '

Valve Construction:

Raeithel: The former valves with inside thread have almost all been replaced
Dy vaives with outside thread. These have besn repeatedly changed end im-
proved in the course of years. The introduction of the 700 atm. stege forced
us to adopt a new construction in oxder to avoid too heavy valves, very diffi-
cult to operste. This new construction has proved itself very succeasfully

in operation. It was therefors advisable to reconstruct the 325 atm. -valves
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in the same manner. The advanteges of the new construotion are the smaller
apace required, the lower weight and considerably smaller torgue required
to operate the valve stems. The chenges conpist above all in the decrease
of the-stem diameter, the changed location of the conmection between valve
seat and stem to the outeide, the shortening of the stuffing boxes and the .
valve hubs, the drifting -(?) (Rindornen) of valve sesats, and an inocreased
hardness of the valve seat and disk. Of particular importance also is the
saving in alloyed msterials by welding on the velve atems and seats whioh
were formerly made of solid alloyed materials. .

Dr. Eautz: The welded on valve stems and seats must fulfill the following
requirementes: o : :

1) The scaliﬁg surfaces on valve seat amd glek must be corrosion-
proof. , .

2) The hardness of the disk must be as high as poasible.

3) The valve seat should be somewhat eofter than the disk. The
welded on layer suat also be able to endure the deformetion
caused b; the drifting (Eindormen). (Eindornen seems to imply
a pressure fitting, possibly with a revolving plug (Dorm) ).

(Parts of report impossible to read but seems to treat of
welding procedures.)

The former valve seats of V2) were held in place by threaded rings.
later the smaller valve seats were drifted in (EKindornen), the larger were
rolled in, Since 1939 valve seats to and including the 90 mm size are
drifted in (Eindornemn), Valve geats for the 120 mm size are rolled im,
now a8 before, At the preseat time experiments are under way to weld in
the valve seats., Extensive tests have shown that a better hold may be
obtained if the valve seats to be drifted in (Eindornen) have protruding
teeth on their outer jacket instead of the grooves fommerly turned into
the housing. Exact specifications for the drifting (Eindornen) exist,
indicating drifting tool size (Dornzahl), drifting tool sequence (Dorn-
stufung), and press pressures. The inspector will check the specified
widening of the valve bore.

Pa of Stuffing Boxes: 1se specifications for this operation are
aﬁ%&u At Ege present t only Burgmann-cord is used for packing.
The rings for the individual valve sizes are cut to predetermined length,
ineerted into the box with a tep and preaeed in on a press with predeter-
mined pressure. The inner side of the rings is greaaed before insertion .
with a mixture of hot-steam oylinder oil end flaked graphite.

The subjeot of aturfﬁg box packing wae discussed at length, inasmuch
as no more Burgmenn-cord was available and had to be replaced by a substi-
tute. Lu reports on experiences with metal packing of hard lead (for

oxygen), sluminum hydronalium and carbdonyl-iron. Very good resulis
have be;n obtaano:l with alusinum packing in over-lapping {poseibly V
shaped) form. Valves packed in this menner were sent to a npumber of
hydrogenation works for trial, It should be pointed out here that
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such stuffing boxes may de only lightly drawm. Sizes deemed suitable
for tests were £4 sm for 700 atms. and 30 am for 385 atms. Such pack-
ings of aynthetio materials are unsuitable because of their inability to
withstand high temperatures. Such packings of fiber have the gisadvantage
ml)mmna when dry (this portion of the report is impossible to

¢ . ) .

In the aszombly operation of screw parte on the large valves a
spring scale with predetermined turning moment is used to regulate the
applied torgue. ’ = : '

Bpecial Valvas:
- Pressure Relief Valves:

Berger: The normel type of Pressure Relief valve (needle type - patronen
ventil), that is with spring held cone-diec end tungsten-carbide nozzle,
soreen, eccentrically arranged sealing ring, whioh was adopted from

200 atms. for 700 atms., showed barely tolerable wsar in Gelsenberg end
very strong wear in Politz, particularly et the nozzle outlet. Protec-
tion of the wearing surfaces by Granithorm showed very little improvement .

Dr. Rohnaltepr: Because of orushing (Auskolken) behind the nozzle , the
noxzle soon breaks cut. As a rule nozzles break out, rather then wear
out. In.Gelsenberg the nozzles are no longer soldered or shrunk im, dut
titted in after copper plating. Copper plating doss not eliminate any
unevenness. Gelsenberg expects much from a ghort nozzle with contiguent
‘widening, which wes in oparation for 1,037 hours insteed of the usual

400 to 500 operating hours. Nozzles which ure subdivided into individual
rings will not do much good.

Zimmermann: - P81itz hﬁa achieved 1,400 operating hours with en slongated
nozzle_buﬁt up of 2 parts and widened at the outlet. In POlitz also,
the nozzles broke out after the surface materiel was gone.

Check Valves:

Borger: The spring check valves provided with mushroom disks have re-
peateﬂfy etuck. This is due to the naturally low power of the springs

which weaken, particularly at higher temperatures, end to the closing
pressure causcd by the liguid stream, which loses effectivensss on the
upper diek surface because of its characteristic construction. It is
therefore proposed to build a springless mushroom diek check valve on
which the closing pressure can freely act. .

Begulating Valves:

Borgsrs While we use the present construction for the smaller sizes, wo
use conetruction of the normal ehutoff velve for sizes from 24 sm on
up, in which a throttling pin or needle is attached to the disk. The
shrottling pin may be changed to suit operating requirements (gas, liquid,
fine, or coarse regulation). In lerger sizes, remote oontrol by means of
electric drive is possible, The geating surface 1s so formed that it is
pot a throttling surface, that is, not subject to 'efi.re
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Weid: Regulating valves should be so installed that the flow of the
fluid is in the direction of the stem, that is, the pressure is agsinst ~
the under side of the disk. If the flow is in the opposite direotion,
the regulating cone serves as mozzle, which makes regulation difficult.

Motor Operated Valves: B S

" (Scherei d1scusses the advantages of motor driven valves built ac-
cording to "Bauart 19407, This discussion discloses nothing new and is.
of no particuler interest to us.) '

Gates;

Raeithel: Getes are mow 80 constructed that the imner pressure aids the
opening., With the same direction of rotation of the hend wheel, the gate
movement for closing is therefor opposite to that in the valves. '

Beutner reports that:leaks in gates are probably due to corrosion.
Hebn points out that gates should only be used where no dirt or scale is
in the line. Maier reports that the nitride case has been crughed on in-
dividual gate dieks. o

Liqu 1d Gauges:

Dr. Kimpfe: The sealing of large surfaces and the sensitivity ‘of glass
require a very careful castruction. Many experiments have been made in
the course of years to improve liquid level indicators. Experiments were
purticularly made on the means of producing initial tension- The initial
tension mugt be high ennuga to produce en adeguate seal, but mist not be
8o high as to break the glass:. The springing due to initial temsion must
be large enmcugh to overcome unavoideble deviation in the glass thickness
and the assembly dimensions. The following values indicate the recommended
spring necessary to produce the required initisl tension:

Initial Tension: Back Spring:

For Buna Frames: About 1,000 k2. About 2 mm
? For "hellfedern"” About 8,300 kg. About 1.6 mm
Por Aluminum Wire: '
. Compression
From 4 to 2,5 om : 15,000 kg.) .
‘ ) . About 0.2 - 0.4 mm
35,000 kg.) ' '

Based on experiments; an initial tension of 5,000 to 6,000 kg. is sufficient.
With the high initial temsion produced by aluminum wire many glass-breaks
occur. With Buba the frame is self-ssaling, because it is put under higher
tension only under operating pressure, but Bune cannot be used for 700 gtms.
and for various products. Therefor, most liquid gauges hava, for a long
time, been made with eluminum wire and aluminum foil for sealing. Since

the glass thickness may vary as much a8 0.1 mm, very accurate assembly is
necessary. For special purposes, for which no aluminum can be used, 1iquid
gauges of Buni frames with fiber cushions may also be used.
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Fittings, 80&1_1_5 Rim,

Raeithel: In the elbowa the ocutting edges on the inside are roundod orr.,
in Ts tﬁny are broken. Bends are now made up to 200 mn sizes- The bend
sizes 160 am and 200 mm are somewhat longer then the elbows. Fittings with
copper uning or chrome platod tittings are a].ao availablen

Sealing rings for hot lines will in the mtnro be made only of N&A
with a Brinell hardness of 180 to 220. Somewhat softer rings are accepia-
dle for special purposes. Bellows sealing rings are the same in material
and dimensions for 325 end 700 atms. Blind sealing rings are alike in
material and dimensions for both pressures. Cold blind sealing rings of
the larger sizes differ in material and dimemsionsehot rings only in
dimensions. Material and pressure are indicated on the flap.

Manomster diaks are furnished only with 1 mm bore.

It 1s desired that fittings, pertiocularly bends, be. provided in the
welding as well as the scrowed type. Welding bends for 325 and 700 atms.
will in the future de kept in stock. -It is also desired to provide
limiting dimengions for the sealing rings in orxrder to facilitate their
fitting. These rings should also be made extra large in order to provide
a greater ﬂtting range.

Threads: Our threais are still cut to an acocuracy corresponding to a
fine fit. A medium £it should also be satisfactory just as in other ime
dustries. In orver to avold the freezing of threads they chould be
greased with hot-steam oylinder oil end colloidal graphite.

{Report from here on is very difficult to read but seems to deal
largely with increase in stresses demanded by government authority,

eelection of materials, delivery detalls, drawings, stock neta, etc.,
all of which are not important for our purpose.)

Abstract submitted by:
Dro Lo L. Hiret, U. 8, Bureau of Mines



Al ABSTRAC?-OF ¢ REPORT ADTRESSED TO HYDRIERe
VARKE POLITZ DiTED ODJICSAIPEN/RIEN, 17
" FEERUARY 1948, ON THi STRENGTH OF TUBE
"SIEEL IV 700 ATMOSPHERE PREHEATIRS,

" The relationship between circulating gas temperature, tube wall
. hemperature, and fatigue strength, as well as the dependence of tube wall
temperature on “he incrustation of the tuhes in operation, has dlways been
of the utmost 1mportance in the conatmct.gon of- 'IOO at. gas preheateraa

Vhile 1a 325 at, preheatera the cireulating gas .temperature could,
in general, be limited to'‘the temperature corvesponding to the fat:lgue
strength of the tube wall when fully incrusted, the conditions of the 700
' at, stalls have forced us to set the maximum circulating ghs.temperature
higher than the temperature corresponding to the fatigue strength of the:

incrusted tube wall because of the missing, or only partially. possible,
paste heat exchange, as well as the high thruput. In -other words, to
utilize to the utmosy the fatigue strength values, even with a not fully
':incmsted preheater, .

It has been generally agreed that the layout of the prehaaters
should be based on & maximum crust thickness of 10 mm., aliowing a certain
safety factor based on the fatigue stremgth. The maximum wall temperature
of such an incruzted tube has been caleculeted to be 550°C, . Later observa~
tion and jinvestigation in materials testing heve shown that the materials
capaot properly be evaluated on the fatigue etrength alone, Under the exist-
ing mechenical and chemical influences, at the high material temperature,
the materials show a time dependence on the elaatic strength of the materials,

It may be remarked here that this relstionship has not heen fully
eleared up. In particular, the influence of the.crust, or the lack of a
protecting oil film because of the presence of this crust, is still to be
investigated. Such laboratory investigations are now being made, Investi-
gations are also being made to determine the factors responsible for the -
formation of this crust, with the object in view of minimizing the crust
formation. In auy case, latest developments seem to indicate that in= -

creasing attention must be paid the crust thickneaso

Tests so far made have shown thet the maximum permissible inner
wall temperature, to which N10 may be subjected to for a longer period
at the full pressure of 700 ats., 18 for the time being limited to 520°C,
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However , addikional investigations must be made to det ermine X f
thie tempersture may be “inereased by.proper heat treatment. It may already
he maid, however, that %this temperatura limit .is strongly dependent on the
mech&nncal atress of the tube wall, that is, on the operating pressure. If,
for sxemple, a stall is run at only 600 at. conditions become considerably
more favorable. Acccrding to the latest tests, harder N10 tubes had a long-
er time-alastic-strength in hydrogen than softer tubes. If fommerly soft:
N10 tubes wore recommended, this was perfectly correct from general mechanical
voini of wiew. SofZ NIO tubes have a greater toughness with still amole
fatizue strength. As alrcady mentioned, latest investigations have shown
“4hat the life duration of the tubes 1s not determined by the fatigue strength
bat by the time-elastic-strength and that this time-elastic-strength is in-
suffivient for soft NLO tubes. Experiemce has further shown that no valne
nzed be placed on the greater toughmess of $he softer N1O tubes. It folluw:,
the:.rore, hat the fubes should be hardened to a greater degree by heat
$reatment . Since the wall tempereture. in the hot passes has exceeded $520°3;
a% least in some of our works, it is proper %hat all bair-pin tubes, which
have heep in gervice in the hot passes for about 10,000 hours, should be
hardened by heat treatment. If such tuboes are kept in eervice for a con-
siderably longer period, lossening of the texture may be initiated, which ve
may not be able to corrcet by further heat treatment.

1£ ip the future a wall tcmperature of 520°C on the inner surface
13 not exceeded in mew installations; en after-treatmeni of tbe bair-pin
tubes after 10,600 hours should not be necessary. e belleve that we can
sttaln a similar conditioa in all old hair-pin tubes by meaus of the first
after treataent. '

As alraadj mentioned, a lowering of the circulating gas temperature
" 18 not possible without lowering the thru-put because an enlargement of the
preheater wsuld be nacessary.

. The little available data seems to indicate tha% the tube wall
tempurature of coal nrelicaters has risen o 520°after about a year. Based
nsa cal’zulations, this corresponds to a c¢rust thicknees of 5 mm. The pre-
heater would, therefore, have to be shut down after sbout a year and the
tubes cleancd of the crust, The operating time is naturally largely dependent.
u hhe product, on its tendency to crust formation, and on the operating
mat ol -

_ 1o summary, the following rules for the ipncrease in life dura-
tion of hair-pin Subes should be followed:

1) Haiy pin tubes with the greatest possible Brimmell
hardpess should be installed at the hottest points.



2)

4)

)

Al hair«pinﬂfubas” which have been in service for
about 10,000 hours in the iw® pass-al V00 avs.,
should receive an affer-heat-treatmen: .

1f an inmer tube-wall temperature of £20°is not
exceeded; a further after-treatment chould not be

neceasary on new tubes end tubes which heve re-

ceived one after-ireatment.

1% is highly desirable that formed Ingrawtations
be removed at the latest after one year's operat-
ing time-

A% lower pregsure, for exeample, 650 or evem 550
ats.. used by some works at the presept time, ob-
servations go far made seem to lndicate thet an
after-heat-treatment after 10,000 hourz of operat.
ing time is not¥ required on normally bard bair-
pin tubes. - ;

i = Xu G, FARBEY TNLUSTRIE A, G.

Sigoed - Fier

Pranglator - L. L. HJirst,
Bureau of Mines

¥XC:raun/pkl
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REPORT ON A ROUND TABL: DISCUSSION
QF EXPSRIENCES IN PRACATER OPLRATIONS,
HiulD AT TUDGIGSHATEN, MARCH 22-23, 1943

Frames 32-36
: ‘ Stettin-P6litz, Apr. 1, 1943

The foll:wipg points were discussed;

1. ieasures taken to decrease the lomd on the preheaters particularly on
the preheaters of the cosl stalls in Blechhammer. These are emaller and there-
fore must be run at higher temperatures than, for instance, P8litz, They also
have a larger bore apd consequently a thimner wall thickness. These effactive
measures for preheater load reduction were determined:

1.) To run a higher concentrated thin paste, since this will
require less thick paste (P6litz runs a 40% concentration).

2.) To run a higher concentrated thick pasie (PBlitz rums a 53%
concentration) .

3.) Gas heat-exchenge.

4.} Injection of cold paste into Converter ll. A volume of approximately
6 m3 of cold paste reduces the preheater temperature by about 20°C.
By preheater temperature is meaunt the hairpin tube temperature and
pot the product temperature. Gelsenberg at the present time runs
4 tons of cold paste, making it necessary to measure the volume.

- 5.} The installetion of a 5th converter as a pre.-converter. The pre-
Leater is loaded only so thet element 144 is held to 19 - 19.5 mv.
Converter 1 is 4hen put under draff. This measure reduces the
preheater temperature by 50° C.

For comparison Leuna provides 80 to 90% of the necessary heaet by heat exchange,
teaseling 65 to 704, Kelheim same, Gelseaperg 35%, POlitz 5%, and Blechbammer
tentatively 52%. Gelsenberg already runs a quadruple stall with the first
converter as & praheat-converter, element 144 equals 19.5 mv and reaches reac-
tion temperature only at the end of the first .converter.

" Ve were also informed that Scholven uses thinning cil in the hot catehpot. It
is sald that $his has proved very successful in the centrifuge operation be.
cause the asphalts are sald to be less harmful. They are more easlly centri-
7nged and distilled. It is assumed that at high temperatures the oil alds the
dissolution of tho asphalts. This oil injection is properly made in the con-
pecting liue as provided in our #12 stall. In P8litz they propose to start with
catchpot heavy oil using about 2 mO/h.
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2. Cruat Fometion. Dr. Rank reported on his investigetion of crusts
at PBlitz and Gelsenberg. He told us that chromium, molybdenum and vanadium
were found in the samples at Gelsenberg. PO81litz could not confirm these
findings. They even found more in the vapor stage than in the coal stage.
Therefore Golsenberg seems to have run at higher temperatures tham P8litz.
Dr.. Rexk bas investigated the relationship between iron and titenium and
concluded that in Gelsenberg the following relations exist:

- Asl to 1 pert tltanlum 51 parts of iron
Bayer««mass " n. .n 801 n 14 (] ,
Iron sulfate ® " % - 90,0 " ¥ and on the
investigated
crusts on :
the tube to 1 part titenium 66,0 parts of iron

Hie conclusion that, because of similer relations of iron and titenium in

the crust and in the ash the crust formation is related fo the coal ash,

@41d not find goneral approval. On the contrary, it is believed that the
preheater atteck is not attributable so much to the ash as to the catalysts
which we add ahead of the preheater. Dr. Pler and Dr. Klinkbardt were
especially of the opinion that besides sodium sulfide (for the prevention

of chlorine corrosion). the catalysts should not be added directly to the coal,
but that the Bayer-mass and the irom sulfate be added in the first converter.

3. Preheater Tube Materiamls. Chief kEngineer Koch reported on the la-
test developments in high pressure materials. kxperience has shown that the
ability to deform decreases with time, particularly of the N1O tubes, thet is,
the material becomes brittle in the course of a longer operating period. The
factors bringing this about are time, hydrogen, temperature, pressure, even-
tual crust formation and nitrogen {by nitration), Which of these componenmts
18 the most important has not been determined. In any case, however, the
presence of hydrogen is required. The most important of these factors are
temperature eénd pressure. According to. investigations to this date the
materials investigated possess an operating life of 2 years. After that
it is necessary to heat-treat the tubes in order to put them again into a
normal condition. It has been shown that e greater-hardness 1s better, be-
cause the harder materlal is less readily influenced. In order to give a
picture of the nature of these influences he states, that a temperature
reduction of 10° and a pressure reduction of 10% would mean a doubling of
4ts life. He indicates a limiting temperature of 520°C for the imner wall
“and of 530 to 540°C for the outer wall, There are various measures now
under way to better the materials, For example, it 1s proposed to decrease
tue carbon content and increase tie vanadium content. However there are
certain dangers comnected with this because the fatigue strength is reduced
thereby. On the other hand, the bydrogen attack 1s reduced. The reduct ion
of temperature and pressure alao favorably affects cold hairpin tubes,
according to Mr. Koch., The foregoing therefore points to the necessity
of adopting the measures outlined in paragraph-1l preceding, particularly
of reducing the temperature of the preheater by means of thin paste, cold
paste, etc.. At Blechhammer the wall thickness of the prehester fubes is
to be increased.’
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4. Paste Press Check Valves. It was determined that pressure and suc-
tion valves leaked, as a gemeral rule, whem flushed with oil. It is proposed
to install a check valve bekind each manometer, With the exception of Welheim
no other plant has valves on the presses. .

5. The eutting of middle o1l for prelydrogenation. This point was par-
-ticularly discussed in comnnection with the deterioration of 5058 converters
in P8litz, :

Scholven has 2 prehydrogenation stalls with the following data:

-

). Triple-prehydrogenation stall:

Converter 1, Catalyst 5058, Temperature 19-21 mv, Catslyst

345 days old .- ‘
.Converter 2, Catalyst 5058, Temperature 21 ov  Catalysts 127

days old
Converter 3. Catalst 7846, Temperature 21.5 mv, Catalyst
100 days o0ld

This chamber runs with a thru-put of 16 tons/h., 35,000 m® inlet gas and
55,00 a {?) outlet gas. The aniline point of the middle oil rises from
~12°C in the injection product to 45—4§°G in the catchpot .

2. Triple-prehydrogenation chamber:

Converter 1, Catalst 5058, Temperature 19-21 mv, Catalyst
100 days old(?)

Gonverter 2, Catslyst 5058, Temperature 21-21 .2 mv, Catalyst
356 daye old _ e

Gonverter 3, Catalyst 7846, Temperature 22.2 mv, Catalyst
356 days old

Poth stalls run with an injection product of 350°C end point. The. 95

point could not be determined. No deterioration of the catalysts has been
showr in either of these stalls with this injection product. The 6434
stalls aleso operate at low temperatures end give good results, Scholven
believes, however, that the basic octane mumber has deteriorated since the
intrcduction of catalyst 7846. By ueing lead, the gasoline may, of course,
be brought to the same octane number as before, but it has a poorar ovorload

curve.

To this might be edded, that while 7846 gasoline has fewer aromatics, it has
1 or 2 more naphthenes., But because lase gasoline is made with catalyst 7846
than in the prehydrogenation with catalyst 5058, a possible octane deteriora-
%ion would have to be equalized by a greater proportion of 6434 gasoline.

Scholven algo informs us, that, in order to improve the doctor test, 1/6 of
-th3 last 6434 converter 1s filled with 7846 catulyss in order to avoid diffi-
" culties with the gasoline.
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Gelsenberg has 3 prehydrogenation stalls, all of which are combinaticn stalls.

Stall 803 has the followiqg,dataﬂ

Converter 1, catalyat 5058, Av.Temperaturs 20,8 mv. Catalyst 394 days 0ld
{ Inlet Temperature) 19.5

Converter 2, Gatalyst 7846, Av.Temperature 22.2 mv, Catalyst 149 days-old

Converter 3, Catalyst 7846, Av.Temperature 22.4 mvu Catalyst 149 days o0ld

Operations were conducted under the following conditions:

Thrusput 0.7, total gas 3,500 md/ton injection, inlet gas 30,000 md/h, eni-
line point-13°C. The injection product has the following data: 90% - 315°C;
end point 335°C. B :

1t hag heen decided that from mow on the 955 point shall be uniformiy
introduessd. .

There are no doubts about the distillation, 1941 speciflications are
aveilable., These specify that the 325° point is determined by the
Fogler-volume. By the way it was not gemerally known that there is
a difference between Engler and ASTM.

Stall 306 has the following data:

Converter 1, Catalyst 5058, Av.Temperature 20.8 mv, Catalyst 420 days oid
Converter 2, Catalyst 5053, Av.Temperature 21.5 mv, Catalyst 420 days old
Converter 3, Catalyst 7845, Av.Temperature 22.0 mv, Catalyst 114 days old

sgr.middle oil aniline point = 47 - 48°C, gasoline conceniration in fhe
catchpot at 115°C = 36%.

Chambex 302 has the following data:

Converter 1, Catalyst 5058, Av.Temperature 21.1 mv, Catalyst 792 days old
Converter 2, Catalyst 5058, Av-Temperature 21.8 mv, Catalyst 792 days old
Converter.3, Catalyst 7846, Av.Temperature 21.9 mv, Catalyst 40 days old

Aniline point of "B"-middle oil = 48 - 49°C, gasoline concentration in the
catchpot at 155°C = 34%

The injection produot for the benzination over catalyst 6434 has a specific
gravity of 0.848 a% 20°, snilige point of 48,70, 0.03% phenol, and an end
point of 305°C.

There seems %o be no satisfactory explapation of the damages to the
catalysts in the 5058 converters in P811tz. The end point Is high,
but not so high that the catalyst should necessarily deteriorate
because of it. It is thought that the demages are related to the
distillation of the Brfix tars, possibly because phenols which ha.e
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bypassed the liquid-phase, are introduced into the vapor-phase by
the "A"-middle oil. Besides, the phemol content of 25% 18 very
high. In this connection we are advised that Scholven will put
an acid refining unit into operation in about 4 weeks, in which
the 5058 injection product will be washed with 25§ acid.

6. Sulfurization of prehydrogenstion amd ben zimation injection products.
In PBlitz the sulfurization of prehydrogenation products is no longer done with
hydrogen sulfide, but with granulated sulfur, because it was found thai separa-
tions occur in the former msthod. The ash content of the injection product is,
however, normal and equals about 2 - 4 mgfliter. The extraordinarily rapid
drop of the K-values of the heat exchangers in the sulfurization with st is
appreciably slowed-up in the sulfurization with granulated suifur.

The question arises here, if cxygen was 66nta1ned in the hydrogen sulfide?
In the opinion of Ludwigshafen this would be harmful. )

The method of sulfurization in Gelsenberg is at the present as follows:

5058 and 6434 are sulfurized with gramulated sulfur, a sulfurization
‘with hydrogen sulfide is being installed for both phasges.

Scholven also sulfurizes the prehydrogenation imjection product with granulated
sulfur, It was intended to sulfurize with hydrogen sulfide but this method was
dropped because of the experiences at £6litz, No data arc available on the
sulfurization of 6434 injection products. Jn both Plents the injection products
are ftiltered after the sulfurization, '

7. Operating times of coal stalls. In connection with the information on
the operating times of the coal stalls at Phli’cz,'Dro Urban informed us that
Scholven has an average of 79%, equal to 289 production days; 5% for warming up
and shutting down, ard 16% for repairs. :

8, Increased efficiency  of kiln operations (Schwelerei)., The effects de-
termined by Dr. Horn and Dr. Hinz im our report on the tests for increasing the
efficlency in the kiln operations were generally confirmed. The effects were
reached but not in the same degree. Dr. Pross states that an increased addition
of steam 1s more effective than an addition of sulfur.

. 9. The usse of heavy oil on solid catalystss Ludwigshafen used Zistersdorf

petroleun and various other 011s and found that guch an operation would mot do,
1f ash was present in the 0il, because the ash would be deposited on the cata-
lysts. If 0.001% ash was present no deposit was noticed, while at 0.1% ash a
deposit was already noticed after 10 days. For TTH, 0.01% solids is considered
permissible, An experiment to run orude oil without a catalyst resulted in
coking up at Ludwigshafen.

.In connection with the above experiments it may be said that it is necessary to

put the oil first through a pressure distillation. This requires that a
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considerable proportion of the high boiling portion be split (weak cracking).-
_These experiments were also partly made with the addition of crude oil. In
PBlitz, however, it will be mecessary to run the crude oil as before. {In
spite of the negative results achieved so far in the mixing of pitch and

crude oil, furthér mixing tests will be made.)

/8/ missel

pranglation received from Bureau of Mines
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CONTINUOUS PROCESS FOR THE PRESS!RL HYDROGENATION OF

COALS, TARS AND MIN:RAL OILS IN LICUID PHASE
" Frames 37-46 o

~ In the contimuous pressure hydrogenation of coals, tars and mineral oils in
1iquid phase as, for example; of coal or oil pastes the liquid, together with the
bydrogea required for the reaction, 1s at present preheated under pressure in &
special preheater and brought to the reaction temperature. At this tempereture
the mixture then  enters the reaction vessel. Here, dus to the absorption of
bydrogen by the hydrogenation feed, so much heat 1s generated, apart from the
heat less through the vessel walls, which is only a small part of the generated
heat, that in practical operations cooling means must be provided as, for
example, through built-in special cooling surfaces, through the introduction of
cold gas or through the injection of cold oil or of coal paste.

These measures bring meny disadvantiges with them. In particular the
introduction of cold substances brings about a deocrease in the space available
for the reaction end a change in the proportion between gas and reaction mass
go that the course of the reaction 1s often influenced undesirably.

In accordance with the invention submitted herewith, these disadvantages are
avoided and considerable advantages obtained. In this proceas the hydrogenation
feed, together with hydrogen, enters at the bottom of one section of a rsaction
vessel Aivided by separating walls into two vertical sectlons, which are connected
with eact other at the top and dottom, so that the hydrogenation feed is given a
circulating motion between the two sections of the vessel, whereby the greatest
part of the hydrogen, together with the vaporous and as a rule also mth a part
of the liquid,, mass is drawn off at the topo

The separating wall can adventageously consist of = centrally arranged tube
in the reaction vessel, a so-called guide tube, so that the imaer space of the tube
forms one section and the outer space the other section of the reaction vessel.

The stream of hydrogenation feed end hydrogen gas entering at the bottom
rises, for example, in the guide tube. At the upper end of the guide tube the
main mass of the liquid portion, gemerally free of-gas, then again flows down-
ward outside of the tube, is again united at the bottom with the fresh. incoming
mixture and egain passes upward in the guide tube. At the upper outlet of the
reaotion vessel a mass of gas and liquid (as such or as vapor) approximately
eyual to that entering at the bottom is carried off during operations,

Whils in the present process the gas bubbles rise to the top comparatively
slowly and 'without order because they must overcome the viscosity of the liquid
column above them and because they themselves retard the return flow of the ‘
liquid. This new process generates a lively circulating motion in the longi- |
tudinal direction of the zuide tube, which can be considerably faster than the
original rising velocity of the bubbles in the liguid.

Because of this an intermixzture of the whole contents of the vessel 1s
developed a&s well as a breaking up of the large gas bubbles into a foam of the
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emallest bubblets with a large surface area. A rapid intermixture of the contents
of the vessel with the fresh incoming stream of the hydrogenation feed makes it
possible to reduce the inlet tempereture of the vapor-liquid mizture by an amount
equal to the heat of reaction in the reaction vessel. This latter is directly used
for further heating of ‘the fresh incoming bydrogenation feed. This eliminetes the
necessity of sdding cold gas in an amount at present necessary,, if the inlet
temperature is correspondingly low. The volume of these oooling ‘substances may

be 30 mich reduced that the reaction may be Teadily dontrolled. i

The circulating stresm receives itas start from the difference in uplirt
between the upward and downward flowing sections and from the stream energy of the
misture entering the vessel. The velocity of the stream is limited only by the
registance to the stream in its circulating path. Means for aiding this stream
flow and increasing its velocity, such ae & nozzle-ghaped entrance opening with
injector effect, rounding off the cormers of the reaction vessel end the guide
tube, and the largest possible diemeter of reaction vessel and guide tube should
projerly be employed. Also the proportion of the stream cross sections should be
such that the resistances in the upward and downward flow sections are as clogely
as poesible equal to each other. Moving devices in the reaction vessel, such as power
driven mixers; etc., are to be avoided by all means. ,

The passage time of the gas bubblets through the guide tube, and conaequently
their presence in the reaction vessel, is considerably shorter tham in the present ‘
process because the gas volume in the reaction vessel is reduced with inoreased
veloeity of the circulating stream end because the gas is largely contained only
in the rising stream, while only smallest bubblets, which are not separated from
the stream at its change of direction at the top, are carried in the downward flow-
ing stream.

Through this decrease in the gas volume present in the reaction véssel a
corregsponding space is freed for the liyuid hydrogenation feed so that the feed
remains in the vessel considerably longer, assuming equal volumes of reaction vessels,
or that a greater volume of hydrogenation feed is processed assuming equal time
periods of its presence in the vessel. .

The separation of the hydrogen end other geses in the upper part of the
reaction vessels 'is aided considerably if the rising liquid-vapor stream is given
a strong twist by properly arranged entrance nozzles or by the arrangement of guid-
ing surfaces within the guide tube. Under the influence of this twist the liquid
1s easily separated at the return point at the top from the gas collecting 1in the

- center so that only little gas 1s carried downward. Small openings in the upper
_part of the guide tube will have the same errect because they reduce the velocity
of the liquid ct this point.

The guide tube can readily be constructed with a double wall and used ag a
very effective cooling or heating surface. :

A particular advantage of the proposed means 18, as already explained, the
lower preheat temperature required. The manufacture and procurement of preheater - -
tubes for high reaction temperatures offers many difficulties since the strength
of ailoyed steels for tiis purpose drops rapidly with rising temperature so that
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an inorease of 10°C more or less in the wall temperature of the preheater tubes is
of great significance. In addition, ‘4t 18 possible to attein the reaction tempera-
ture only by ueing considerably longer tubes, if the permiesible temperature
differencs between the heating gases and the preheater wall temperature becomes
amall. - L - o

If, on the contrary, it is possible to introduce the feed into the reaction
vessel at a temperature lower by about $0 or 100°C than at presenmt, that is, within
the reaction temperature, the preheater can be operated at lower wall temperature, .
and the previously mentioned difficulties disappear entirely. In addition, the
preheater resistance and required pump energy drop considerably becauge of the
shortening of the preheater tubes. Very often the preheater may even be entirely
dispensed with in operation, if the now possible temperature difference between
the outgoing end incoming stream is utilized in the heat exchanger so that the
preheater 18 used only at the start of operations.

This provides a very considerable saving of fuel and energy and a grest
lessening of the danger to the reaction stalls caused by the accumulated heat
in the preheater walle in a sudden sghutdown. i

Besides the saving in fuel a considerable saving in expensive alloyed metals
is possible because of a lowered prebeater temperature eand a small preheater. ,

' In connection with the lowering of the preheater temperature it is further
possible to protect the reaction substance, prevent it from overheating and from.
coking on the preheater walls. - ' oo

A further advantuge is gained dy the previously mentioned lowering of the
cold gas volume required in the prosent process. The use of much cold gas re-
quires a higher pressure in the circulating pumps and therefore considerably
greater energy. Furthermore, in the present process the cold gas has to be added
at various points in thé reaction chamber to avoid local overbeating. If 1t ie
desired to add cold gas at all in the new process, this may be dome at ome point.
Since the entire content of the high reaction vessels is completely circulated ‘
within & fraction of a minute equal temperatures (are) obtain{ed) 1n all parts of it.
Furtbermore, due to the decrease in cold gas volume it is possible to keep the
proportion of gas to liquid volume in a chamber with several reaction vessels
the same, 8o that the desired partial pressure cen more easily be achieved.

A further advantage is gained in the decrease of the volume of ‘the feed
passing through the reaction chamber so that the comnecting pipes and heat ex-
changers ¢an be reduced in size or be used for larger capacities,

. The fine distribution of-the hydrogeration gases possible in this new
process enables us to-reach an equilibrium in the reaction, an effect, which other-
‘wise 18 possible only through an increase in preesure, a longer time period re-
guired for the feed to remain in the reaction vessel, or the use of valuable
catalysts. For the same reason it is possible to lower the average reaction
temperature with the same capacity and hydrogenation effect.

The pi'ocess is further clariﬁed. in the attached drawing.

In figure X, {1) is the inner wall of the reaction space of a hydrozenation
converter, (3) is the inlet and (4) the outlet tube for the gas~liquid mixture -
(for example tar), (2) is the central guide tube which is arranged in converter I
in such a menner that an unhindered circulating motion through the guide tube in
a longitudinal direction of the converter is made po.sible. The mouth of tube (3)
is nozzle-shaped in order to inmtroduce the liquid mixture with ‘1nc;'eased velocity-
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Figure 11 shows a cross section fhrough converter 1 with guide tube.(2).
It 1s immateriel whether the flowing mess rises on the inside or the outside.

Figure IIJ shows & ¢ross section through another construction in which the
separating wall is a simple cross wall (2) instead of a guide tubs. )

Figure IV shows a double walled guide tube to Teceive heating or cooling
~ fluid or cooling gas or provide room for electrical hbating. In order to decrease

the stream resistances the guide tubse is rounded off at {e) and (d)Q the converter
at {e) and (f)ﬁ . :

In order to achieve a better separatjon betweeu vapor {(foam) apd 1lij uid en
additional turning motion of the .circulating stream is superimposed. Helical
shaped guide surfaces (5); tangentielly arranged inlet nozzleg (?) and guide
surfaces (8) on the upper and lower end of guide tube (2) are provided, as shown
in figure V. Under the influence of the twist produced in this manner the liquid
moves preferably along the wall of tube (2) at {a) (figure IV} while the lighter
foem flows towards the top mainly in the center. In this menner the gas volume
in the converter is considerably decreased. In addition, openings {6) can be
arranged at the upper end of the guide tube iu order to-decrease the stresm
velocity at the return point at the top and to make possible a better separation
of liguid and gas.

. Figure VI shows the guide tube (2) subdivided into several sectionsn so that
several short circulating streams besides the main circulating stream, may dbe

formed. These small circulating streams can also be completely separated from each
other through cross walls so that so-called smltiple converters are formed, which
then may be further developed according to figures I to V.

"ATENT CLATMS

#1.~-Continuous process for pressure hydrogenation of coals. tars or mineral oils in
linuid phase, producing a circulation of the hydrogenation feed in the reaction
vessel, aso that; the hydrogenation mass, together with hydrogen, will enter one
section of the reaction vessel (which is divided into two vertical sectioms,
connected with each other at the top and bottom) at the botiom in such a manner

thet the hydrogenation mass is caused to circulate between the two sections, whereby
the greatest part of the hydrogen entering at the bottom is taken off at the top,
together with vaporous and fluid products of reaction.

#2.-Process according to Patent €laim 1 =,clmrm:tzerized by a tube centrally arranged
within the reaction vessel and possibly provided with side openings at the top,
forms the dividing wall between the two sections of the reaction vessel, so that
the space within the tube forms ome of the sections and the space outside of the
tube forms the other section. .

#3.-Process according to Patent Claim 2o~char§cterized by the central tube, con-
gisting of several pleces of a tube separated from each other by intervening spaces.

. f/4.~-Process according to Patent Claims 1 to 3,-characterized by hydrogenation feed .
entering tangentially, so that it will flow towards the top in-a spiral stream
in one of the sections,
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#5.-Process acoording to Patent Claims 1 to 4,~-characterized by the section, in
which the hydrogenation feed flows towards the top, provided with guiding surfaces
giving the upward flowing mass a twisting mot ion. ‘
#6.-Process according to Patent Claims 1 to 5,~characterized by the hydrogenation

. feed (possibly after being heated by heat -exchange) entering the reaction vessel
at a temperature considerably below the reaction temperature.

I. G. Parb:n Ingustrie, A.G.

/s/ Kl;ber

Tranglation received from Bureau of Mines
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' RESEAM ON RIBBED TUBLS
(REPORT ON THE TEGHNIOAL TIBTS AT OPPAD)

M
l!'ramea 48-67

Abstract
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RESKARCH ON RIBBED TUBIS
(REPORE ON THL TECHNICAL TLSTS AT OPPAU)

Measurement of the Heat Transmisaion on a Piece of Hairpin Tubing
after Two Years Operation Time -. Heat of Conductance Number of the Crust --
Influence of the Ribbing on Wall "Temperature Measurement.

e

Thie report is a summary of the technical tests carried out at Oppau
on ribbed tubes. The report is divided into three sections. A short intro-
duction gives the nature and pirpose of the experiments. This is followed by
a detailed description of the expsrimental installations and equipment. Part
of this is 1llustrated in two blueprints included in the report. The third
part, entitled “iessurements and Results” is a deftailed description of the methods
used in the measurement or determination and calculation of the following:
{1) the outer heat transmission number, (2) wsll temperature measurements, and
(3) heat of cunductance numbars of the crust.

A piece of ribbed tube was cut out of Hairpin G-72 type tube, which
had been developed from a ges preheater in Gelsenberg after 15,040 hours oper-
ation time, heated, and tien - subjected to a technleal investigation. The
inside, firm]y applied crust of 8 mm thickness retarded the heat transmission
about half. The portion of the heat resistamce of the crust at the same heat
passage had become so large %uat the ribbing of fhe heirpin had only & slight
influence on the heat ocutput, The temperaturs in the well of the high-pressure
tubes was measurcd with displacable thermo-elements, and the temperature change
in the pieces of tubes without ribbing determined. The temperature meassure-
ment error in dependence on the number of faulty ribs is represented by a curve
included in the report. The heat conductance number of the crust was deter-
mined according to other methods to y = 0.9 "koal®/mh °C.

Included in the data are two blueprints emd six grapys. The blue-
prints represent the installation of the ribbed tube in the chamnel. The set
of graphs include the following: (1) outer heat transmissioh/number in re-
lation to the outer tube surface, (2) temperature course aleng the tube wall,
{3) temperature course along the tube wall with three faulty ribs, {4) temper-~
ature course along the tube wall with six faulty ribs; (5) temperature course
along the tube wall with nine faulty ribs, and (6) per cent of temperature var-
iance in the middle of an unribbed piece of tubing in contrast to a ribbed piece

of tubing.
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‘A typical complete set of data (Prame 251) is reproduced here. Tables
like the above are given for each of about 30 dirfarent charge stocks on frames

247 to 277.
frame 248.

1000 M, ton digggam of the dehydrqggnation

The charge atocks are described in tabular form beg:lnning with

' 251

March,, Y44 (Values or thn

‘Basis of the Benzines: 45 % Petmleum 0il, 55 % co

operatini oont rols) -

~ Crude Benzine, unstabilized } 5058 S-Ben- .

al

/5058 Benzine = 240.0

/ - zine = 447.5
1000 "1 6434 ¢ = 66.3
‘ *Rum, Benzine = 99.4
Crude Benzine, stabilized Rich-gas-con.- ,
\ densate = 146.8
(952) ‘
Preaietillation | ‘
overhead., unstabilized Heavy bemzine | .Rich gas
149.9 ’ 10.9
overhead, stabilized 839.2 ‘ {1.0)
1
- (112:8)  [chambers 21 & 22|
- A 20 ; _— -
Cg Loss Stripper ! Cokes . Rich ges
1) i Excess gas
12.3 2,2 684.6 . | 2,0 without Cs without Cg
t
a (632.6) 72,1 ! 62.8
) ) ;
| Reaistallation |
"P.ﬁsz.l - (
‘Benzine .;rmiddle oil Stripper gas
625’:4 i 7 8:*0
(581.4) . 51,2 (1.2)
Benzine -~ 0mn Cg 14.5
778.5 X
(697-4) ;- Torelgn Cg 14.4
C; - Cy & 5.6
[stabiliization} °
\l.
DHD Benzine Rich gas Dephlegmate
724.8 16:2 72.0
)¢, - 04 58 ton :
2) Gi °5,ton '

. .R“mnia'i




(continued)
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-251

PRODUCT TESTING. VALUES FOR PRE-AND RE-DISTILLATION

Datum tested Crude

Stripper Benzine Middle Ad-Fertig

Overhead Injection
Benzine ‘ - : 60% Ar. 011 Bi TK 1244
field Gravity ~ - T — —————e = ~ - :
doo «751 -639 =769 «784 -789 973 767
Boiling point °C 35 20 102 32 37 194 40
5 vol % °C 74 - 25 114 60 .58 .. 201 93
10" 103 28 18 72 68 204 59
30 " 136 39 129 105 100 209 . 80
S50 » 145 52 139 - 130 121 216 104
70 n 155 68 148 149 138 228 129
90 n 17 = © 159 - 159 300 152
95 @ - - 166 . - e 169 350 163
‘End point °C 177/92 '94/84 173/98 200/88.5 178/97 350/95 173/98
Loss % 7 15 - : 9.5 . ) -
Vol % 70°C 4.5 11 21
" 100°C 9.5 30 47
Aniline Point 1 50 <11.2 ~ 5.2
Aniline Point II 58,6 52,2 T 6.2
Aromatics  Vol. % 10 59:.0 - - 49.0
Naphthenes " 35 . 16.0 14.0 -
Paraffins » 55 7 '25,0 37.0
Octane #I 83.0 - 80.4
Octene J/II - 92.2
Iodine Number 0.9 1.7
Octane JI of the
remaining benzine - - o=
Raw products dpy bp 0% S0% 904 95% ep  Aro- Naph- Para- API °C Sp wt. %
, ‘ matics thenes ffins '
5058 Meavy
Benzine 0779 134 142 154 170 178 214 9.0 32 59 S0.1
5058 Benzine  .758 49 85 127 173 180 183 8.5 52.6 39 47.5
Poetroleum v . . ) .
oil  .750 84 104 126 154 167 - 14,5 20 65.5 49.4  0.02
- Condensate 656 34 39 48 82 100 108 - - - 60.6 o
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(cantinued) ‘ : . o
: ._Gas Analyses : : 261
Hane ‘Rich gas . Excess gas Stripper :

' . gas g/kg
Bz Vol % 5.7 85.3
P _ ¥
”» .
coa " .
‘ 3.5
Cp " . 33.4. 103 4
Eac " > )ao,e. - 3.2 - 21.8
s Vo , , . 17,7
a 01 iy yi2:8 1y 95 347
high- ‘
—er Vol 140 _' .
Cg &/0° 8.0
AS/to 57 204

Injection ' _
Gravity kg/= . 1.6 43

Chamber Chamber + Pre Total, inoclusive Total, inclusive

+ redietillat;on foreign Cg foreign Cg -
Injection 1000 —
Crude benzine - 1000(2) 1000(2) - 1000(2)
Poreign gas~forming - - 14.4 14.4
Benzine 711 T e . pua ot
DHD + benzine - 748 757,9 724.8
Middle oil - 61 54 - 54 812
Gas + Loss : 226 199 . 200.5 236.4
Gokes 2 2 - 2 8.0
1) Stabilized
2) Unstabilized
‘B K Values;
Sa B Ml Propelled gas Lean gaa Rich gas Cokes + loss
1014.4  724.8 1.2 1180 62.8 - 953.4 4.2

Product factor: 1,307 to/to Bi + 1 :
Waste gns ; 83,18 % on basis of BL + ML + Waste gas
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PRODUCT  INSPECTION
Frames £78-285

Abstract

RESIDUE BENZINE - INVESTIGATION AFRIL 1944

Tank Sample Numbexr 1244 - 1247
4o -609.8 - 2684.5
Ootane Number I 63,7 ' 63.0
Octane Number I1I 88,5 88.1
Initial B, p. °C a1 40,5
50 vol § °C 75 74,5
98 vol % °C 150 162.0
 Endpoint °C 1 . 159,0
Aromatics vol % ‘ 5».6 5.0
Naphthenes vol % 23,0 18.5

Paraffins vol % 72.0 76.5

Aromatic Breakdown

Benzena vol % 7.2 ' ' 7.7
Toluene vol % 27.9 | £5.8 |
Xylene vol % 35.0 34.9
Higher Aromatics 863'8 - 27.8

IDBB . 105 0.6

Report 8584~&bx

279 |
1250

.685.6

62.6

87.8
39
7%
147
159

o

16.0

7.0

5.2

35.9
33.1
0.9



Date - '] 4/6 Ty M 18 ey ym
fonk Sampis umber 136 1346 1246 17  1M8 1249 - 1250

8o R S R T A
itsalb. o 40 5 40 405 40 R
10 vol % °G a 61 60 60 60 6. 6
®ovwlgec 106 100 in . m ud  ns  us
95 vol % °0 166 163 185 165 165 166 165
‘Endpotat °C ms 193 o w0 s 1
270 voL 2.0 185 195 200 20,0 180 180
~100 vol § 45,5 43.56 425 425 420  29.5  40.0
Vapor pressure 88 5. 45 48 .8 4D .48
Antline point I o6 6.1 6 B MS A5 48l
Aniline potnt I 61.4 61,8 625  62.8 62,8 62,5  62.8
: m;;ﬁe. vol & 47,5 49,5 50.0 50,5 %0.5 53.0 52,0
Naphthenes vol % 15,0 135 125 130 120 15 120
Todins Number vol § 1.8 L6518 206 27 24 8.0
‘Oxidation test ' '
aftor aging 2.2 |
Octens Number I 79,6  80.3. 80,8 803  80.4 80,8  60.5
Octane Fumber II 92,8 918 92,8 98,4 926  93.0  92.6

Overload curvd avg.

Effeotiveé prosauro :

values, kg on®
over OVpb A

- Areog 1.4 01 60 0.0 02 13 0.5
A1 06 07 07 08 08 05 1.0

‘ " ?\ s gx0eB8s elr pumber
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DED - PRODUCT BENZINS - INVEOPIGATION MAY 1944 281
Date s/1 o 5/6 §A1  sfl4 5/23 - 5/e8
Tank Sample Nusber 1251 1252 1263  les4 1258 18%
gy ot o e om® s 793°
10 vol % °C el 5 62 6o®  eo® 60
sovlgoc umP® nd ne n® nd
95 vol % °C 165 164 165 1655 164 165
Endpoint °¢ 171 71 173 m e
.70 vol % - 19 20w . 19 19° 19
100 vol % 42 42 38 a0 39 41
Vapor pressure 44 44 47 o84 44 .49
Aniline point I +5,2 5.4 +B.3 3.2 2.5 42,2
Aniline point 11 62.7 62.6 63.1 63.3  63.0 63.2
Aromstics vol % 50.5 50.56 §2.0 2.5  52.5 83.0
‘Naphthenss vol % 12.0 12.0 11.0 10.5 110 10.5
Iodine Number vol $ 2.6 2.7 2,45 2.3 - 2.6 2.6
Oxidation test .
after aging
Octane Number I 9.7 80.6 81.0 8l.1 B8l  BLS5
Octane Kumber II ‘ - 92.8  92.4 92.6 - 98.5

Overload curve avg.

fffective pressure
values, kg om

over CVpd B
. /s =08 0.1 0.2 0.0 " 0,0 0.0 0.8
RN 0,7 0.5 0.1 1.3 1.0 1.0

- /\0 excess air nuaber
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'DHD - PRODUCT BINZINE - INVESTIGATION AUCUST 1944 | 2

Date 8/9. . 813 819 .8/ é/e '
Tank Sample Number 1263 1266 1265 1266 P. 1x/487
dgo | o am | 75 Lpaz8
Inttielb.opo oo 3® a0 450 4z 40

0voldec 62 61 63 65 63°

50 vol % °C - 103 104 107 113 108

95 vol 4 °C 165 168 1699 169 170
ndpoint "¢ 188 190 182 182 179

-70 vol % 19 19 18° 16% 15

~100 vol % o a8® a2 39 a2d
Vaper pressure 0425' 44 45 4D 42
Antline point I +0.5 +1.8 406  +0.8  36.1
Aniline potnt II 61.6 62.0 6.9  62.4  60.3
promatics vol % 52.0 52.0  52.5 °© 52,5  24.0
Naphthenes vol 4% 13.5 125 13.0 12.0 24.5
Iodine Number vol % 349 34° 32 2.2 1.6
Octane Number I 81.4 8l 3 80.2 - 80.4 ' ?i;4
Octane Numbur II 92.3 92.5 92 3 92.3 86.6

fvericad curve avg.

Effective pressure
2

values, kg sm /
over Cvgh
Lt .
N =p.8 0.6 07 0% 0.5  -0.8
*x
FAE L9 - 2.1 15 1.6 402

* .= gxcess air number
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DED - PRODUCT BONZING - INVAOTICATICH SEPTEURER 1944

Date - o 9/23 9/26  9/28  9/30
Tank Simple Number asert a8 1869 1270
a0 e a9 .18 L9 |
mmanpe 4 o8 e @
 lovergce 6. e & &
80 vol % °C o s ns® ns e
98 vol % °C ws w2 . 114 . 174
Endpoint °C | 188 187 190 189
~70 vol % 125 140 145 165
«100 vol % - 9.0 38.0  39.0 aéns
Vepor pressure 425 L3 3P a2
Aniline point I © 145 0.4 L0 44
Aniline point II . 63.0 63.3 63,6  63.2
Aromatics vol § 81,5 545 540 5.5
Naphthenes vol % 11.0 0.0 ' 10,0 10.5
Todine Number vol % ~  5.6° 8.0 4.0 . 3.3°
Octene Number I | 79,0  79.4 80,2 8l

Octans Number II . 89.1 91.2 90.6 9.3

Overload curve avg. -

Effective pressure

values, kg cn® '
over cvab ‘
d 008 - “’00‘ 001 000 005
[]

™
7\' 11 0.2 1.2 0.6 1.3

+ St1ll contains VT Benzinf
(enthalt noch VI Benzine

* A = gxcess air pumber
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DHD - PRODUCT BANZINE - INVASTIGATION OCTOBLR 1944 284
Date i 0/z2 /4 /6 /12 1019 0/
Tank Semple Nuuber 171 12 1203 e 275 1276
4G . SO L (N A
Initial b, p. °C 40 40 a4 a 40
.10 vol % °C 605 60 61 61 63 629
50 vol % °C ne® 108 108 109 109 110
95 vol % °C ws 174 1 173 176 12
Endpoint °C | 1% 180 190 190 190 189°
<70 vol % 18 19  20° 20 19 18
=100 vol % 39° 42 - -
Vapor pressure 4P a® a5 .2 .0 .40
Aniline point I 107 43,2 15,0 41,8 0.2 41,3
Aniline point II 63.6  62.8  63.3  63.4 63.6 63.1
Aromatics vol %  88.5 625  50.5 63.5 54,0 53.0
Nagphthenes vol % 10,0 12,5 11.0 . 10.0 9.5 ™ 10,5
Todine Number vol % 2.8° 23 2.3 - 2.6 2.7
Octane Number I 80.9  60.8 - 80,9 - 82.2  82.7
Octane Number iI 9.5 - 91.4 -- 92,6 91.2

Overload curve avg.

kffective pressure
values, kg cmz

over CVgd

~\4 . .

/M = 0.8 © 063 0.2 ~0.6 0.3 +1,0 1.1
\* . . N ) .

/S =11 1.2 1.2 0.4 1.8 +1.6 . 0.6

* \= gxcess air number



Date

Tanl: Sample Nﬁmber
dzo ,
Initial b, p- °C
10 vol % °C

50 vol % °C

95 vol % °C
Endpoint °C

=70 vol %

;100 vol %
Vapor pressure
Aniline point I
Aniline pn‘aint .I‘I
Aromatics vol %
Naphthenes vol %
Iodine Number vol %
Octene Number I

| Octane Number II
Overload curve avgo

" Effective pressure

values, kg cmz
over cvzb

N 0.8
*
}\ m 101

10/23  10/e5  10/27  10/29

1277
o776
425
62
108
169

190

o 41
10,1

63.0

10.5

2,1

8L.2

92,5

1.6

1.6

* \ = oxcess air number

QCT0

1278

o774

o0
.
108°

170

190
18

40

+2.3"

62,9
52.0
1.5

2.3

81.5

92,5

0.8
1.8

1944

1279
778
a1
61°
106
170
197° -
19
46
.40
+2.3
629
'. 52,0
11.0
1.9
8L.7

92.0

0.7

1.0-

1280

o773

41

i

109
17
190

80.6

98.1

+0.7

+1,3
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10/31
1281
772

43

Cgn

107
173°
189

20

048
+2.6
6302
52,5
10,5

2.5

81,8

92,5

10.8

1.4

285
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DED PROCESS '
MONTHLY OPERATING REPORTS
Fremes 331-754

Abstraat

. These monthly operating reports begin in Jamuary, 1942, The following
is an abstract of the May, *42 report. -

DEHYDROGENATION OPERATION
MONTELY REFORT JOR MAY, 1542

Opsration: DHD Chambers 1, 21 and 22, .
Dehydrogenation of 5058 Benzine, Fraction 80-170 °c

SRAMRY
Only 5058 benzine, based on 30 per cent petroleum oil, was used in the
process. The injection product had an aniline point of 36 °C and only 17.6 wt.
per cent of it was vaporized in the chambers, About 9150 M. tons of Benzine with
60 vol. per cent aromatics were produced, sufficient for 11,000 M. tons DHD Ben-
zine, Inoluding the May stock, 11,562 M tons of specification DHD benzine was
.produced. The loading curve was usually 1.5 to 3.5 pme higher than the value for
the comparison fuel, CVob. The improvement in quality was attributed to a pentane
racycling in the stabilization. : )

After six months of operation the DHD Reforming Chamber was shut down
on May 6. The catalyst showed no disintegration, the chamber was in good con-
dition. " '

- On May 16, cheamber 22 was put iato operation. The vaporization is at
present somewhat higher than in chamber 21, This s dus to a 3 atm higher pres-
Bure in the DHD furnaces. R o

Evaluation

1) The DID of 5058 benzine proceeded very much like earlier experience.
Using a catalyst loading of 0.6 kg/ltr/ur. production-times of 200
bours with regeneration-times of 17 hours were attained. The vapor-
1zation was between 17 and 18 wt. per cemt. ‘

2) Newest gas analyses indicate that the butane fraction of the rich gas
contains 50 vol per cent isobutane, end that of the stripper gas con-
tains 40 wt. per 'ceukt isobutene. - :

A) Yields
Injection - 11806 M. ton 100 wt,
Stripper 10141 M. ton  85.5 wt, §
Benzine + Gg 9150 M. ton 77.5 %
Middle oil 570 M- ton 4.8 %
Vaporization 2,074 M. ton 17.6 %
Cokes | 12 M. ton 0.1 96~
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B) Repairs |

~ The DHD reforming chamber was inspected after 14 months opera-
tion. No corrosion was found, S

Var;ous minor chenges énd'repaira are desceribed.
. C) By Products ' o o
- D) Operaﬁion Details » |
Chamber 21, Feriod 17

A heavy benzine from the 5058 stripper boiling from 80 t'o 170 °¢
aad baving an aniline point of 36-37 °C was dehydrogenated.

At a preasure of 35 atm after ﬁxrnace Iv, 19 m3‘per hour with

a gas volume of 14000 m® (Gas: product as 1:1) was injected. The
gas density ross in the 120 hours from 0.32 to 0.42,

Periods 18, 19, and 20 we described as similar with some detailed
differences in pressures, temperatures, etc. glven,

Chamber 22, Period 1.

\
5058 Benzine was used, boiling between 80 and 170 °C, and with
an aniline mgoint of 36 °C. The chamber was operated at a lower rate,
‘namely 10 m’/hr. The demsity of the circulating gas was 0.36 and
remained constant during the 68 operating hours.

Period 2 was similar except for a greater throughput of 13 m3/hr
at a stripper pressurs of 30 ath. Across the chamber was an excessive
prossure drop of 15 atm compared to 11 atm in chamber 21.

Period 3 was similar. el

E) Operation details during Regeneration

In chamber 21, 18 hours were used for regeneration of which 8 hours
were with air. In chamber 22 corresponding times were 17 and 6. Coke
deposits on the catalysts were as follows in chamber 21:

Furnace I 11 111 v '
Coking .47 M. ton .32 Y. ton .39 M. ton .15 M. ton

F) Isobutene Gain during DHD of 5058 Benzine

Analyses of the rich gas and stripper gas are as_fbllows:

Rich gas Stripper gas
Bz 1803 V‘Oi g hsiad "f"

4,0 vo - e
3§ﬂ5 34.8volg 3.3 2.4 gfkg
CaHg 26.8 vol % 18.9 15.3 g/kg
Iso Cglho - 5.6 vol : 14,4 11.8 g/kg
nGgHy0 5.5 vol 4 . 24,0 16.4 g/kg
G5 4.2 vol % 22.4 -
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And the butane fractions contained 50 vol per cent isobutene for
the rich gas and 37 to 42 wt, per cent for the stripper gas.

.G) Finished Product

In May, Tanks 1033 to 1041 were filled with apecification benzines.
The benzines contained 50-53 vol per cent aromatics and 16 to 20 per
. cent -of product boiling below 70 °co

Up to tank 1037 the overloading curve was about 1.5 pme higher than
that of the comparison fuel Wzbo In the later tanks this value rose
%o 2.5 to 3.5 pme. This was due to a difforence in the stabilization.
In the later ones some of the low boiling pentanes were removed,

Frame 450 18 a2 table giving analyses of product benzine and residus.
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AD - PRODUCT BENZINEZ INVESTIGATION MAY 1942 ‘ 450
PRODUCT BENZINE -~ INVESTIGATION

Date sL 5/a /9 5/13 5/18 s5/21  s5/23  5/28 s/31

Tank Semple Number P 1033 1034 1035 1036 1037  1038"' 1039 1040 104l

dgg | 767 768 . P70 P72 69 770 . J773 768 - 770
Initial b. p. °C 8 4 4 @ o 45 o 46 4
10 vol % °c 65 64 63 64 B2 62 65 64 65
50 vol % °C © 301 103 100 100 . 99 97 100 97 %
95 vol % °C 15¢ 157 155 1S6  1s? 156 157 155 © 187
kndpoint °C 160 164 160 162 165 162 162 163 162
~70 vol % 16 16 18 13 20 20 17 19 17
-100 vol % 48 2 50 50 51 52 50 55 5.
Vapor pressure -40 -40 -40 : 40 .39 .40 .39 .40 -39
Aniline point I 0.2 0.9 .-0.7 1.1 0.5 2.4 <1.6 53 1.4
Aniline point T1 621 62.0 61.9 614 614 612 60.8 612 60.9
Aromatics vol % 51,0 52,5 52.0 520 505 53.0 52,0 510 50.0.
Nephthenes vol % 13,0 12.5 13.0 13.5 140 - J4.0 145 145 150
Todine Number vol % 1.3 1.2 1.3 1.3 1.5 1,5, 1.1 15" 1.2
Oxidation test . Water .
after aging 1.4 14 19 1lmg L2 1.8 L2 20 2.0
Octane Number I 8.9 8.5 8l.7 8l.? 8.0 81,5 80.9  80.4 8L5
Octane Number II 92.4 92.9 93.4 93,0 930 944 948 99.0 93.1
Overload curve avg.
Effective presasure
values, kg cm®
qver CVpb
Maogs 05 02 17 20 Lo 11 1.0 09 09
TR 16 18 17 14 L4 L5 25 24 2

¥ 7e® €XCesas 8ir numoer

+Pugitive endpoint
++Beginning with tank P 1030 a part of the pentane is taken off for sbabiliaafion rith

the addition of fresh pentanes so that a grester part of the highpr bolling pentenes
has been concentrated 1in the product benzine. The end boiling poiat of the residue
decreaged. The benzine from tank 1038 contains 0.02 wt. % inhibitorx



(continued) -

AD - PRODUCT BENZING INVESTIGATION MAY 1942

. RiSIDUE BENZINE - INVESTIGATION

Date ' 5/1

Wt. of the Benzine 45.4
. Octane Rumber I 65
Octane Number II - 8
Initial b. p. °C 39
50 vol % °C 73
95 voi % °C 146
Endpoint °C : 152
Aromt‘i;a vol % | 5.9 .
Naphthenes vol % 24.5
Par;ffim vol % 70

Aromatic breakdown vol o

Benzene 11.0
Toluene 34.8
Xylene 38,6

Higher Aromatics 18.8

| 5/4

4,9

.86l

64.9
83.2
38
73
147
1565
5.5
24

70,5

10,2

32,6
31.4

2l.4

5/9

42.2

681

66,0

87.2
39
72

147

150

25

71

11.0

33.3

'31.9

18.3

5/13

42,3

681

65.4
84.5
38
73
147
151

5.6

70

12.6

' 35.8

31.4

17.6

5/18 .

46.5

689

68.5
82.8
39
69
148

152

27

67

14.4
35.3
30.8

17,2
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| 450
8/21  5/33  5/e8
44,3 . 45.8
60 .30 690
65.8 _ 67.6 69,0
86,0 . 87.6  90.1
38 38  39.5
70 70 70
41 ez 4
148 150 146
4 3.5 4.5
27 28 29
69  68.5  64.5
13,5 13,9
36,8 3602
30.8  30.4
17,3 17.1



Report. 584-46R

The yields expected by the pilot plant can be attained in the future.
Uniform operation of the ohambers and aharp fractionation in the pro- and re-
dlatiuation will be necessary.

Crudo Benzine:

. The DHD benzine used as raw product sometimes contained up to 24 per cent
crude benzine from .petroleum 0il and up to S0 per cent of 6434 benzine. These ben-
zines originated 15 to 60 per cent from petroleum oil and the rest from coal tar and
- coal. -The benzine produced in all-cases met- apootﬂoatione ‘and contained 40 to 50
per cent aromatics.

Benzine Yield: B ‘ -

No correlation is evident between the amount of gas romed and the kind of
orude benzine used. This 16 due to two reasons. Since the orude benzine 1s unstabdi-
11zed, it contains varying amounts of C, to C, hydrocarbons. Then also, varying
amounts of orude pentanes were added nhfch also oontain volatile fractions. When
corrections are made for these effects, the amount of gas formed, end the ylelds of
benzine and middle oil show a linear dependence on the aniline point of the orude
benzine.

The following are the averace yields for 1942
DHD Finished Benzine 76.1 wt. %
Middle 011 ‘ 4.6
Refinery Gas 6.8
Excess Gas 7.5
Rich Gas 3.7
Cokes end ‘Loss 1.3
Gas-forming, cokes and loss,

total) ‘ 19.3

'rhese yields are on the basis of a total of 119,663 ton finished benzine
produced from April to Decembor,, averaging 13,300 ton per month,

Comparison to the Ludwi igshafen Pilot Plant Yields

The POlitz yields for 1942 were slightly lower than the pilot plant: For
instance, in one case the pilot plant produced 78.3 wt. per cent DHD Benzine apnd the
plant from a similar crude produced 76.7 wt. per cemt.

The following summarizing graphs and charts are given:

'i'able, A. A chart showing the monthly compositions (1.e. percentages
of petrol. oil, 6434 Benzine, etc.) of the raw materials used.

Table B. A ohart showing the mnthly fractions of the finished pro~
duct (percentage of gas formed, product benzine, middle oil,
refinery gas, etc.)

Table C. A graph showing the aniline points of the manufactured bem-
zines in terme of the compositions ot both raw materials
and products.
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DED RAY PRODUCES AND YIELDS
lbnthly Valuu 19‘2 at Palitz Plant : ‘

Nonth Apri) May June July Ang Sept.  Oct. Novs Dec. Average

Source of Benzines
Prehydrogenation 100 100 88 9 96 91 - 92 73 50
- 6434 ‘ - - 12 5 ‘ 4 - 1 3 50
Petroleum oil - - - ) - 8 ? 24 -
e+ st e e e e v e+ B.aja of- tho Crude pmduot WE e
Potroleum oil -30. 30 45 60 - 50 50 40 40 15
Coal 70 70- 55 15 - 30 30 40 30 85
Tar (Brk) .- e 23 20 20 20 3030
. ] Properties of the injection Product
-B. Po °C 80-18080-17530-175 80-175 100-1& 95-180  96-180 95-180 95-180
Paraffins vol % 36 I 45 51 49 47 T 48 42 — 46
Nephthenes =« 46 45 45 39 41 43 43 42 43
Avomatice " 18 20 10 10 10 10 11 16 11
Aniline point °C 38 36 45 49 49 46 A4 41 46

Yield of Finighed Benzine after addition of foreign pentanes, basis of
unstabilized crude

Benzine wt % 73,86 73.0 72,3 72,3 7l.l 72,5 78,1 78.9 74,0 74.0
Middle oil " 7.7 4.8 4.7 4.9 5.6 3.5 3.7 3.7 4.7 4,8
Gas, cokes, : ‘

+ logs " 18.7 28.8 23.0 22.8 24.3 24.0 19.2 17.4 21.3 2l.2

. . Ylelda of the chambera, on the Basis of the Injection
Benzine, wt 9 ?7.4 77.8 72.0 7.0 70.3 73.5 73.4 75.0 72.6
Middle oil = 88 5.1 &.2 5.5 6.9 4.4 4.5 4.5 5.9
Gas, cokes, ' )
+ logs ¢ 17,1 17.1 28,0 23.3 23.8 22,1 22.1 20.5 21.5
. Yleld of Finished benzine after addition of foreign pentanes on the
" basis of C4 free crude benzine

Benzine wt % 77.6 78.4 73.5 3.6 73,9 76.6 = 76.7 . 76.2 76.7 76.1
Middle oil ® 5.1 4.7 4.8 50 58 3.8 3.8 3.8 4.9 4.6
Cas; cokes, : . o

+ logs " 7.2 16.9 21.7 21.5 20,3 19.6 19.9 18.9 18.4 19.3
Addition of ‘ o

foreign Cs in

wt % of crude . ‘

benzine 8.3 13»0 7.0 5.6 1.3 ) 1.5 2.8 2.2 065

Gas in Crude Ben- : :
zinﬁ “ ’ lqe : 15 1n5 105 505 7»2 200 104- 400
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OONTACT VOLUNES AND- TWT oY THE mn-cnmmsn

POLIT2 :
Reforming Chamber 21 Chasher 19 =
Neme . Chamber or 22 ‘ or 20 ~ Unit Chamber

3ine ton per year 36,000 78,000 100,000 100,000

Fumber of the furnaces 3 + 1 4a+1 541 -7 5+1
Catalyst Volma% 22 +8 33 +8 48 + 9.6 42 + 9.6
Throughput ; L _
Goal-benzine ton/hr. 12.4 (6 a3)  16.0 (21 o°) 17.3 (22.5 )
= 7.6-8.4 .
Catalyst performance } : ' ' I
kg/1tr/nr. | 0,38 0.38 0.41
Petrol. oil benzine, ) s 3\
ton/hr. 13.8 (18 o®) 17,6 (23 m¥) 18.4 (24 o)
‘ 0.34-.38
Catalyat performance : , ‘
kg/ltr/hr _ ~ 0.42 0042 0,44
DBD hours/year 6,500 6,500 6,000
Input;-
-Potrol, oil -crude benzine
ton/year 103,000 134,000 134,000
Coal benzine, ton/year 97,000 185,000 125,000

Total Yield POlitz Chember 19 = 22 ---356,000 ton/year.
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YEAHLY REPORT POR 1943 ON DHD AT PBLITZ

. SUMMARY

The raw material varied conaiderably in oomposition during 1943. Besides
-the dehydro -benzines there were added up to 50 -per cent. of orude benzines from Rum-
anian and Hungarian petroleum oile. The paraffin hydrocarbon content of the injeot-

ion varied between 30 and 65 per cent, and the average for the year was 46.5 vol %.

The aversge monthly yield finished product benzine was 13 500 ton. . Ome
~thousand ton unstabilized crude benzine with the addition of 17 ton foreign pentenes
produced on the average:

773 ton finished benzine
47 " Middle oil _
197. " gas, including cokes and loss

On the basis of C, free crude benzine without the addition of foreign
pentanes the ylelds consisted of:

76.5 wt, % finished venzine
4.8 "  middle o0jl
18,7 " gas, including cokes and losa

The vaporizatibn curve was about 1 per cent lower than in 1942, fThis was
due to the fact that both chambers operated as S-fold chambers in 1943,

The DMD chambers were used as follows: o
Dehydrogenation 85 % of the time
Regeneration 15 4 of the time
Repairing 5 % of the time

Depending on the kind of raw product, opsrating periods of 100 to 400 hours
were used. .

A) Raw Materials
Mixtures of the following raw materials were used during 1943:
1) Benzinmes like 6434, which consisted of up %o 5O per cent petrol.
oil and the rest of extractions from coal tars, pitch, end coal.
2) Heavy benzines of these, boiling from 130 to 180°C.

3) Crude benzines from Rumanian and Hungarian petrol. oils.
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ANALYSES OF THE RAV MATERIAL BENZINES

Benzine Benzine Heavy Heavy  Rumanian Hungarian
‘ _ Benzine Benz:lne Petrolo 011 Petrolc 011
.. 5058 G434 - --BOBB- - 6494

a , 747 .728 784 784 .749 745
1505161 bop. pes 40 123 121 90 58

$ Vol ﬁ °c 69 . 57 134 132 . 99 : -

10 : 79 63 138 134 104 9

30 = 101 8e 143 43 114 101

80 » 118 102 151 151 C 124 115

2 o 137 127 157 159 138 130

90 " 163 160 171 172 - 147 153

95 » 171 170 177 79 . -

Lndpoint °C C 174 174 198 211 159 181

Aniline point I °C - 48,4 53.2 49.1 61.8 49.7 44.2

Aniline point II °C 55,0 59,0 57.8 59.3 63 6004

Aromatics Vol % 8.0 . 7.0 8.0 9.0 16 .17

Naphthenes ©» 45 B a7 32 19 .2

Paraffins " a7 59" 55 59 65 ° 57 .

Npwt§ - - - - 0,02 0.007

32 wt % » had - - - 0005 00002 .

Octaene # I ‘ : - - - L 52 57

B) Yields end Gas Formation.

The injection product contained 31 to 65-vol, per cent paraffin
bydrocarbons, end the year’'s average was 46.5. This was 2.5 per cent
higher than the previoue year., The wt. Dper cent of volatile hydrocarbons
for the crude benzines varied from 0.2 to 4. 3, end was highest tor 6434

benzine.’

The highest yield was 828 ton benzine in February, end the 'lowest
was 730 ton in- August,

C) Behavior of the Chambers

The down time was unusually low during 194;&



8% L°69 44 6v ¢°18

9% I°08 T°CY £°o% R % 0°Tm® 0. I auyod ouryIUV
, , \ 8°8 G8°Ct &°Tt Tt 6 8°1T s u SOTTTOXY
- 18 [+ 2N & S 48 ‘ 0°0% O0°%¢ G°8% ov 28 ¢°3¢ « u Soweyagden
av %% 08 % 2] g8 6°I8 6°28 ov oy c 9¢e % TOA suplyured
841 %41 08T 291 Lt 88T 061 €81/86 O08B1/26 64T/L6 SL1/86 " Do OTwwy Burtiod
- -8 ~g6 20T =96 =66 =66 =80T , .
ac«uo_.»u: woravefur oys jo soysredoxd
- - e - - - - - o3 0s 0L 0L . X8y
sty geny 08 e 0. e 98 g9 {9 o e = ot
0862 ¢%-g2 - S% (<14 os =1 1] <11 -7} - - S T¥0 °Tox3ed
| % YOA suszusqoIPAH Jo gised
nom .Hoﬂ ; m - R - - - P e -es - - O“gvdoo Dg
o - e - oY (5] a2 . 4% o2 - 2 -- outzueg 110 °ToI3ed
2°9 0°9 2 o1 ot BT 1541 o1 - - - - ourzued £AUSH $CVY
== - e= - % - o - 02 v St ot ocurzuegd %L%9
. 8°9 2°1T 63 02 = 1] ov 39 -= —- - - .= ourzuog Laweq 93805
.29 2% %S T 44 ‘22 - ov 09 38 "6t 06 euzued GS0S
. .&‘ak SOUTZUBq Y1 JO 8OINOT
BIQIBOTII) 08 °AON °300 -3d68  °BnV  A(nG eunr . AeW  °XAV °JOR °qegd "uef qamy

‘849

¥ov-98g axodey

2371904 3UWeTd ~ QHT °“$P6T Sonysa ATUIUON

QIIIX GNV NOIJMZSNI J0Nd0¥d - QHA



e

¥ov-veg s3odey

. 968° - G%° e LHH° o 3%°  S¥¥°  G¥P°  gue°  OTS°  G6g° g8@ oTafd
P : eq3 Jo LjgsusQ
481 ¥°9T ©9°6T 6°8T O0°6T 0°22 ¥°12 4°64 08 €°8T  €°4T 2°GT  ©°GT  $ 34 8807 + 0300 8D
0¥ 3¢ S¥% IS ¥S TG 9°C 9 ¥V 9% 0°T 28 ¥°g % 34 TYO OTUDPIN
§°94 : $°84 ©°64 0°94 9°G4 6°34 0°84 6°S€4 2°G4 1744 4°6L  T1°28  8°8L % 3m oupzueqg
. .. oujzueq OpNIO e8IF ¥o 3o s1s8q °qg uwo
35 ustezoy 3o UOT308I3QNS I09FV SUTZUSQ POUSTUTS JO DIOTX
9°ST 9°I2 - 8°88 8°W @°€z  v°@z 0'T2 ©°¢3 2°%8  4°6T T°4T  6°4l % 3m 8907 + OY00 98P
0°9 €°¢ 88 0°6 6°G- 6°6 0°9 4% §°% 9°g 0°¢ v°9 % 34 TYO STPOWN
¥P. TS4 ¥TL 2@ 0°TL 4°TL 3B, 0°BL €789 4°9L . 6%6L  4°Gu 9 am ourzueg
5383« Jo steeq L _
- eqq WO 8ISQUETD 674 JO SDTOTX
81 $°r : 2°1 2°T - 2°T 9°T g°0 270 g2°e e°% 0°2 9°2g (eTardetTII) ¢ &
0°0 6°0 0°¢ .2°T T°T ¢TI 01T %1 81 0°0 L°2 2°¢ -Gp uByexog
4°6T . S°8T 9°67 €°6T 2°6T 2°23 6°02 O0°6T 4702 6°T@ ! 7T°02 8°2T 0°ST $ “ 8807 + 6300 §8)
L% 0°C 8°% 1I°¢ €°C 0°8 €8¢ ¥°9 %% G% 6°2 L°2 ¢“g % °qa TTO STPPIN
S°44 4°9L G°94 9°64 4°96 6°CL  €°G4 9°GL €°84 8°GL! 0°u.  9°39  v°08 9 °am ouyzueq
auTzuUeq PeZTTIQBISUN JO SISBY U3 WO
: - 8p udtexoF JO UOTITPPS I04J8 OUTZUGQ POUSTUTF JO SPTOTX
- (eYarFerIr) -o0d _apezH “300 -sdes  -aay  Atnr eunr AeW Xdv  °JeN  °qeg  ‘uef QIUOR
649
‘ (vonugauoo )



o°t/t1°1.8°/°T 6°/g°

6°/2°.1°1/9°

6°/8°T1 8 /% e /e

S /17 9°f4° % /e ¥ /e OAIND QIIVGOIA(
% oS oY ov 6s se 9¢ 6c av &y 3V P 0.00T = % TOA
- = 4 24 ¥ €% ov° 0% 0%  6g° o¥  6g° ov° exnssaxd Jodua |
& oy g% 9% 3g 2 28 €5 ev oS g 8v % 10A sopjewoIY
o _ouyzueg peysiurd __
(STa78eTTT) -o6d -2oH -390 3des  Fnv  B{ar ount AW IdV IR 4P oL q35oR
| 649 . (penumrsuoo )

Hgv-ye0 3odey



Hoport 584.-46R

D. Operating Details

An operating period lasted 175 hours end regeneration 20 hourﬁwén the
average. :

Maximun throughput was 20 md/br.. The pressurc afser furtace 1V was be-
tween 55 and 40 aum0

The arcmatiu content of the stripper was he1d at 60 vol pes cont - The
percentage of hydrocarbons boiling below 100°C varied between 30 aud 45 vol per
cent. This percentage depended on the boiling behavior of the injection matoer-
ial, whereas the operating qonditions seemed to have no appreciable effect.

I, Finished Product

The prnduct practically alwaye came up to spzciticetilons.

‘The £inished benzine conteined 45 to 55 vol per cenl of aromatice 2ué 35
to 50 vol per cent hydrocarbons boiling below 100°C. The octane ;2 of the pro-
duct benzine varied from 7¢-82 and the octane f1I betWﬂan 91 and 24

The following sﬁhﬁﬁ?iﬁing grephs and charis are given:

Table A. A chart showing the monthly compesitions of the raw mnterﬁéls
used.

Table B- A table showing analyses of thic raw materials ond of the pro
ducts 1e reproduced here. (See frame 679;

Pable C. A graph showing the distillation temperature of the ipjection
materials for each month.

Table D.. A grapb showing the degree of gas formatiocn end the deraity of
the cycle gas. .

Table n. Graphs showing the length of opsrsiing pesicds nad lhe cotalyat
activities at the end of periods both ss functions of the vol pex
cent paraffin hydrocerbous present ii tho dnjectisn material

Table F. Shows monthly values of ylelds, pareffim bhydrocntbon ccatent oi
the injection, gas formation, et

DHD PHOCESS COSTO

Fremes 763-776
SUMIARY

The second half of 1942 was considered pomnal operatiug erd the ~ostq are
‘glven on the basis of these 6 monthe. Ths co3t of the finished benzins during thie
period was as follows:
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Raw productg--—-v=wamene- -—4?1 97 Reich mrka per metric ton
Operat ing COBtBuencencncan~ 34,79 W n i b b
Process costpe-~amemncnann - 27,97 " LA hd L
Price of finished bénzine 534,73 " " " " "

The price is mainly dependent on the cost of raw material. After sub-
tracting the refinery gas gain, the price becomes 516.49 Reich marke per ton.
'A) The working costs during ths last hslf of 1942,
1) Use of the chambers. They were on production 80 per cent of the
time. Design calculations were based on production during only
68 per cent of the timeo

2) The raw materials used anﬂ products were as follows:

Raw Material
Unstabilized benzine from the prehvdrogenation 82,16 wt %
Unstabilized 6434 benzine 9.13 wt %
Petrol, oil benzine 6.50 wt %
Crude pentane 1.90 wt %
Products
DHD finished benzine 72.68 wt %
Rich gas condensate "1.26 wt %
D Middle oil 4,22 wt %
Between Products 1.1l wt §
Refinery gas 8.60 wt %
Rich ges 3.65 wt %
Excess gas 7.05 wt %
Cokes + loss lLasw ¢

3) Vorking costs in the second half of 1942.

a) Raw material costs
The hydro-benzines costs 350 Reich marks per m. ton,
the petrol. oils between 300 and 360, so that the total
wag 370 Reich marks per m. ton., By-~producta sold at 40.7
Reich marks per ton of DHD benzine.

b) Operating coets were 34.787 Reich marks per m. ton. Of
this the chambers used £23.36, the pre-and redistillation
used 7.19.

¢) Process costs
The plant is to be amortized in 5 years. - Twenty per
cent is amnually written off. Depreciation costs are based
on estimates.

d) So the normal total working costs came to 524.297 Reich
marks per m. tonm,
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DHD PROCESS REPAIRS
f‘rameav 777-813
SUMMARY

" Chamber 21

After 2 years of operation the catalyst was changed, and a complete over-
baul underteken. The catalyst was well regenerated and will be tested for activity
in 0. The installation of contact 6108 in the refinery furnace was givem up. A
rotor in a centrifugal blower was repaired, Severe corrosion was found before amd
after the stripper, but not in the cooler nor in the cold regenerator. Furnace V

was replaced by an 8 m DHD furnace, and the high pressure regemerator was replaced
by a DHD-rgganeratorn :

1) Catalyst Change

The 7360 catalyst cubes were quite satisfactory. They were well
regenerated. Fifteon samples were sent to LU. for activity measurements.
The dust formed was 10 to 15 per cent of original catalyst. The 6108
catalyst was not satisfactory, showing a black nucleus.

The refill of 32 m. ton consisted of 21.3 ton 7360 cubes, and 7.3
ton of a used catalyet. The refining catalyst which had been used 2
yoars was again put in.

Chamber 22
1) Catalysts

The catalyst 7935 (7360 L) was poorly regemerated, the coke in-
creasing toward the furnace exit. This is due to too low a porosity.
It should be produced in another form which is more porous.

The 7360.catalyst was quite eatisfactofy showing no appreciable
dusting end good regemeration.

The 6108 catalyst is used as a polymerization catalyst in the re-
fining furnace. These were coked in the muclei of the pellets. The re-
generation was effective only near the surface, It is concluded that
the density of pellets 18 too high.

2) Purnaces

P .

Various repairs and chenges were made in the furnace insulations
and arrangements. ' v '

Chamber 21 April 12 to 17, 1943 .

The DHD pelleted catalyst in Furnace II rapidly lost ectivity; and the gas
formation increased 2 per cemt. Inspection showed that the grates which had been in-
gtalled had improved the regemeration. But due to non-uniform permeability of the
‘grates "ooke nests” had been formed. Unregenerated psllets had been baked together.
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@ﬂg catalyst was replaced by 7360 cubee The grates in chamber 22 were
redesigned. RS

Chamber 21 December 7 to 12, 1942

Chamber 21 was dismatled to check on S0Dp corrosion end to inspect catalyst
7360 L for coking. Before the stripper no corrosion was found, but in the resitricted
release passages afier the stripper corrosion was evident. In the future iye will be
‘added when the stream contains sulphur, The lower part of Furnace IV was pooriy re-
generated. To improve the gas ciroulation two grates wers built into the lower parﬁ
of the furnaceo

Various minor repairs are desoribed.

Change of Chamber 22 to a 5 Furnace Chamber

1} A fifth furnace was added in-order to ‘Taise the product1on of 13.5 m.,
ton per hour without iuncreasing the contact load of 0.4 keg/ltr./hour. A mew connection
was chosen for the preheeter.

2) The condition of fhe walls wes good. No appreciable corrosion was
found. :

3) The catalyst was less completely regenerated than in the refcrming
chamber. This is probably due to the greater cross section of the furnmaces and to
the fact that the cetaiyst 18 inm only 1 chamber.

4) The "cold gas pipe" enterirg furnace IV from below was found ©n contain
"coke nests®, thus indicating that part of the atream is shunted through this pipe.
The "ocold gas pipe® =ag removed.

5) A lye cycle was added in order to handle benzines containing vp to 0.05
wt per cemt sulphur. .

The DHD Reformipg Chambers. June 4, 1942

‘These were shut down after 14 months operatior. The production cycles had
averaged 96 hours and the regeneration 29 hours. They ked been operzted at a stripper
pressure of 35-50 atm. at a rate of 6-8 m. tons per hour. The furnace entrance tem-

~ peratures had been 515 to $30°C.

In the two upper parts the catalyst 7360 wac black, The lower paits con-
tained bright brown catalyst (uniform throughout the pellet; From the 5rd past om
the catalyst was well regenerated. The catalyst had 2 dust layer on top at several
places about 3 mm thick. This was mainly iron oxide.

DHD PROCESS _

DHD CHAMBER OPXRATION

Frames - 815-816

New Operations for the DHD Chambers. February 15, 1945

1) Chamber 21 1svto ba used for refining cracked bepzines Tae heavy
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fraction is to be treated normally. The light fraction (Bo P., below 80°) is to be
injected directly into the fifth furnace. No difficulties other than rapid catalyst
deterioration is expected. ' ‘ '

2) Cracking of petroleum oil residue in chember 5220

~ Residue with less than 1 per cent asphalt and with about 20 per
cent boiling below 350° are to be cracked. Pilot plant stud:las suggest adding a
stripper from which 50 per cent boils below 530°, - L o

Diﬁiculties are expected due to atoppagea by the high ash con-
tent; and due to corrosion by the sulphur, content.

DHD PROCESS
CHALBER TENPEZRATURES IN Tiil DHD PROCESS

Fremes 817-829
1) Regenerat 1on

The heat capacity (? or power) of the regeneration is very
large. -In the cold regenerator K-values of 320 Cal/°C hour m® are reached and in
.the hot regenerator the values of 200 are reached, These values are checked by a
heat balance calculation. To keep the refining furnace, between Reg. I and II at
constant temperature, part of the stream (5-10 per cent) is by-passed around the
hot regenerator.

2) Preheater and Blowers.

The total capacity of the 2 blowers is 70-75000 m3/hour At &
temperature of 480°C at the rotor this volume requires 358 Kw of power. An eguel
volums produced by 1 blower requires only 264 Kw, So it is best to operate with 1
blower. ' : .

3) kfficiency of the Preheater.

A 3,000,000 Callhom' heater at 500°C has a theoretical efficiency
of 69 per cent but here only 40 per cent was obtained, Further checks are being
made to aocount for this difference.

4) Heat Loss of the Furnace.

2’1’115 insluation is caleulated to have g heat conductivity value of
5.4 Cal/*GC, hourc o, Purnaces I, II and IV are calculated to lose about 66,000 call

hr and the Refining Furnace about 37,000 Cal/hr.

5) Heat or Reaction
From the heat loss etc. the heats of reaction can be calqulated:

Purnace I--- e 50 cal/kg
L] Jlevea - 30 031/ m

L N—--.-«-n----.-----. Ne 1 ble .
Total heat of reaotion 80 calskg
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6) The measured tube wall temperatures agres with the calculated valuea

except in the case of the mtermdinto

preheater,

?) The maximm throughput thet can be heatod adequately in the preheater

18 15 m ton/hr, |

THERMAL CONDITIONS FOR THE

6TH PERIOD, 20TH OPERATING BOUR |

Pressure, initial, atm .

ROE: 1 coms back

Pressure, exit, atm 31
Injection; a. ton/ﬁr 12,9
Entrance gas, m¥/hr 15,000
Stripper, m. ton/hr -11.85
£xit gas, oO/br 17,300
~ Heat values :
Reg. way there Cal/°C 14,470 (Spec. heat 0.75)
Reg. way back " 14,150 ( ~ " 0.77)
Preheater " 15,100 ( = " 0,80)
Regeneration
. 81l ¢~ 298 304 & 494
Temp bdullding °O {
. 36 -—’ 239 239 -+ 413
Temp. Diff. °c 51 72
Heat power  10° Gal/ur. 2940 2520
Heat loas 90 200
Conductivity Calé C, hr, m 306 186
Area m 188 188
Through by-pass end .
)

Prehoater Main Preheater Intermediate Preheater
Plast gas m°/nr 73,000 24,000 21,000 28,000
. ( 478 & 516' 5204~ 603 5104 642 5254~ 589

Temp. building °C <

. R 410 ¥ 460 460 - 502 449 ~»509 468 «> 505

Temp, Diff.  °C 61 . 78 80 69

Heat Power 10% cal/br 755 633 905 560 2853

Heat Loss " 190 44 35 47 316

Number of hair pins (%) 10 "6 8 6 20

Conductivity  Cal/°C, hr, m‘?' 6.2 6.8 6.3 6.8 6.5

Heating gas, mo/br 4125 R '

Lower heating value, Cal/m® 1600/ 6-6 = 105 Cal/nr

sfficiency of the Preheater, % 43- . _

Heat of Reaction Furnace 1 11 v Refin. Furnace
Temperature, °C 502 ~» 458 509 -~ 2471 503 ~» 496 304~ 304
Heat added, 10° Cal/hr 755 574 106 -e
Heat loss " ‘68 68 68 38
Hea%. added to product

10°Cal/nr ' 687 506 38 38
Heat of reaction Cel/kg = «53.2 - -39.2 -2,95 +2,95
- o P

) @
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iniline Point ~
Injection +38.3
Stripper - 3.7
Aromatic Content |
After Furnace I 37
L] ” II : 50
" hd v 62
Refining Furnace 71
-Period 9 ... 9 6. 6.
Hours Operated 20 70 20 -100
Pressure —
Entrance atm GY 951 44 %5
R ¢5 atm 35 36 31 30
Injection ton/hour 12.5 12.3 12.9 12.8
Entrance gans md/br 18,000 18,000 15,000 15,000
stripper ton/hour 13.8 10.35  11.25 {9.9)
Exit gas md/br 21,400 20,500 17,300 17,500
Regeneration
Tenp- rise on °c 2 430 430 413 427
N . (] ;
Cvgg::t:::fy values for: Cal/°G.hr,2 221 220 186 216
" Gold Reg. " 371 300 306 316
Preheater
~ Blast stream o5/hr 71,000 70,000 73,000 69,000
. { Intermediate Pre~
heater 1 " 21,000 20,000 21,000 20,000
Through ¢ Intermediate Pre-
’ / heater Il » 29000 26,000 28,000 29,000
{ ain Preheater » 21000 22,000 24,000 20,000
Blagt gae temp.
' Inter. Preheater I °C 641 642 642 642
Eotrance ° " I rn 589 594 589 603 -
to Main n e 894 594 603 620
Lxit " 485 487 478" 487
Conductivity valus Ca%./"ct br, 6.7 6.1 5.5 6.55
: o
_Efficiency of Preheater % 41.3 38.8 43.5 39.1
lleat of Reaction S
Furnace 1 Cal/kg -50..4) -50.5%  -58.5) -52.2
n 13 " 27.§  -30.Q°  -39.2 ~28.8,
. 1-€9.6 1-72.1  %-92 4 L.79.8
" W " + 55;‘) +5.40 - 2.95% - 1.7)
Refining furnace " + 2. + 3.0 +2.9 + 2.9/

Specifications for

the two fuels VT?708 and VI348 and some changes in

.gpecifications are listed in frames 825-827.
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Aug. 11, 1$43

GOVERING THE DHD-CAT/IYST BY .LuANS OF RAEGHIG RINGS - PAT ENT AEPLiCATION OF 1.G.
Frames 830-831

‘Pranslation -

1t was frequently noticed during cperation of the LD reforming chembors
in 1941, %tat even after omly a few operatipg perlods the pressure drop acrose the
refining furoaece would rise sharply. (Report:7-35-4) and 8-11-41), lovestigation
showed tlat the surface of the catalyst contained a fuunel shaped crust of pevdared
catalyst. It was supposed that the product-saturated catalyst is not very recisiant
and {s puiverized by the entering gus stream. Since during operation, fiuid products
are sncountered oniy in the refining furnace, wiose tempercture is 15 mv, this effect
did not occur in the othor furnaces. [Report 9-12-41).

To prevent Llis above difficulty a part of the catalyst at the head of the
refining furnace was removed during the shut dewn 3-9 to 9.1)-41 and replaced by
Raschig ringe of burned clay of 25 am g. By means of tuls covering the gas atream
sbould be plowed down apd the crust formaticn be prevented.

This device has proved to be succeesful. The pressure droyp aeross Lthe re-
fining furnace has remained constant since tuen. The covering of the refining cata-

“pen

lyst with Raschig rings was applied witlh suecess, also in chambers 21 and 22

‘  later, Ludwigstafen began to recoum=nd covering DHD catalyas with Reschig
rings in all DHD furnaces. New installations all use this method.

" The above operating improvement wac recently submitted as & patent applica-
tion by 1.G. Lu. Since the improvement was suggested and first tried by us, the
dates of operatiop c¢an be used as officlal dates, U, at that time, did not recog-
njze the neceasity of patent protsction but mow beg to submit the application.

Dehydrogenat Lon. Operat jona

Sch.

To prevent powdering and crust formation, we know that since years ago
catalyst £1llings of gas-phese furnaces have been coversd by a leyer of cokes wbout
20 em thick %hen our operation wes begun /middle 1940) it was recognized that the
strength of existing cokes was 10t sufficient, but would yield considerable dus®
during filling. To cover the cacalyst 731lings Steinzeug-Rascilg rings (20 mm rings;
Lave been used (ezcept for a few trial runs) practically from the beginning (i.e.
from Augus% 1940 until today). o

. To éubstantiate tuis we point out that the necessary Raschig ripnge from
the igh pressure operaticn have been held in storage (building 329) end ere now
ordered fxom F.ehs, Lotschet and Som, Baumbach..

The faet that covering with Raschig rings would be puitable, also for the
pop- refining furnaces wae told to Dr. Pler in tha Pail of 1941, snd it was also men-
tjoped that under certailn copditions cover;ng of zeeclh catalyst field by Reschig ringe
might be ugsful. (In reference to a condensation by cold gae in the d7aphrams).
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OPibi! ING R23ULTS 54HJ. ING TH.. APPLICABILITY OF
DIFF.RMT CRUDS G.3OLINuS FO2 THo PRODUCTICN OF
HIGH PR, J35URe DEHYDROGENATION (DHD) G..GOLINE,
asSUNING THAT ALL LIGHT GaSOLING ,.CCUMULATIV

I THe FINISHeD PRODLCT G.N Bi CRACKZD

“Anomymous
Stettin-PBlifz
March 24, 1942
Frames 833-866

Abstract

This discussion relates to the utilization of the lighs gasoline fractions.
orig.assing in the sump and gas phase hydrogenation chambers by a combination of -
eretsing and blending with other gasoline fractions to preduct aviation and zotor
fuei. Thaese Jight gasoline Fractions contain 10-35 per cent by volume of Cy's,
30=-¢. er cent by volume of Cy's, end varying amounte of higher hydrocasbons, depend
ing <uvum tie conditions of separstion. Difficulties have been encountered with
current operation of the hydrogenation plants because such a relatively large pro. -
portion of the charge to the vapor phase hydrogenat ion was comprised of petroieum anc
other oil fractions instead of the usual Sump phase coal bydrogenstion oil product,
that. the higher boiling gasoline fractions did not have sufficiently high octsne
number to parmit blending with the light gmesoline fractions to give fuel of sdequate
octane rating. As & result, the problem of utilizing these light gasoliune fractions
aross. Considurable attention is given to the proportions in which the G434 and
9058 gasolines (the pumbers indicate eode designatious of hydrogenaticn catalysts
usad ip their preparotion) must be produced and trested in the high preusure dehydro-
genation step in order to utilize as much of the light gasoline fractions as possible
without crackirg thereof in blending with the dehydrogenation preducts to produce a
meximum amount of aviatlon and motor gasoline of suitable quality. A cousld@urable
amount of dafa is presented in tabular form relating to materiai balavces for opera-
tion of the hycrogenation and high pressure debydrogenation plantsv as well as to
bleuding of ihé products for the production of aviation apd motor fuels

DEHYDROG.NATJON OF SULELR-CO.TAINING BELAINE
Frumes 867-8
Abstract

Poelitz: July 30, 1942

‘ ‘ This report concerns the mapufacture of atraight run bquine out of Rum-
 anian petroleum in chambers 21 and 22, The sulfur compounds of the injectioa pro-
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duot yielded S0, in the regeneration phase and together with the water from the
catalyst deflagration led to SO,-corrosion in the cold parts (umder 200°C) of the
apparatus. In Ludwigsbaven a 3 per ceat woda solution wae imtroduced during the
regeneration into the cooler, whereby 10 per cent of the maximum S0p accumulation
was neutralized, not enough to stop the corrosion. In Poslitz 1u order to meutras-
lize 1/3 of the maximum accumulation of S0,, 41.5 % of 3 per cent coda solution
was Deeded eusck rogeneration. On this basis the dehydrogenation of wulfuv-contain-
ing benzine i35 disregarded in Poelitzu until the development work in ludwigechaven
is conclusive.

Accompanying the report is a balance sheet concerning tke 50, aeﬁumu1a~
tion and NapCOz neutralization.

INVESTIGATION OF A DHD-BENZINL BiFORK
THk CONNuCT.D RoFINL'G FURIACSS,

Frames 869-71
Abstraqg
Foelitz: August 21, 1942

Dr. \issgel and Dr. Schmit®

This report concerns the differances between DiD-benzine btefore tho re-
fining furvace and fdD-benzine aftor the refining furpass. Some testing points
montioned are stability in light, oxygen-aging test, and the reain test on leaded
benzine. ome mention 1a also made of the stripper products

hocompanying the report are two tables comparing the DHD-benzine befare
and after the refining furpaces as to specific weight, aniline point, aromatic sub-
stances, naphthenes, pareffins, vupor pressure, ilodine number, light test, copper
test, doctor test, and bolling curves.
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ANViusTIGATION OF CONDENS. Tui FLOM GASOLINE
RolPINisG, FRO. @ RHYDROG.N..TIGH AuD
FRO4 GASOLIiws PRODUCTION UNIT

Frames 872-874

Abstract

., TBi8 report compares the condensates £rom gasoline refiningz. from
prehydrogen:tion, and from the production unit. 1t 18 soen from da*a present-
ed that the 5058 + 78461 gasoline bss & maximum Fractionation et 135 to 1509C,
practically the assme as 5058, prehydrogenation geasoline. The 6434 gasoline
has & lower maximum in the range of 100 to 1250C

After raising the boiling point of the varions cordensation products,
the following is true:

9052 + 7846-1. Gascline:
Aromatic content, small, renaining practically the same {2 to 3 per cent ).
Naphthenic content decreases considerably {57525 per cent) ‘
Paraffinic content increases considerably {40274 per cent)

5058 Gasoline: .
large aromatic content, with apparentily the maximum in toluepe £10‘5}19}15.5
per cent).

Naphthenic conteat dscrcases moderately (55330 -er ceat).
Paraffinic contcnt rises mederatoly (34258 per cent).

6434 Gasoline: , _
Aromatic content riges moderately {69.3 5 per cent).
. -Naphthenic conteat decresses moderatcly (37317 per cent).
Large peraffinic content; increases a little (58571 per cent).

8ince the naphthenie content in all the condsnsation products wag
found to be highest in the lower fractione, 1t is ts be oxpected that the dis-
illetion curves will be better for the debydrogenstion of the outilet gasoline in
the lower layer. -
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PR..AY; ROG.NATIN
Framen 875»877
Abstrﬁgz

Dehydrogenation of the gasoline at the various plantas is reviewsd
The peculiarities of the procedures followed, the yield-in-each case, the up
keep and maintenance of o uipment, the difficultizs encountered in tte producti n
of DH.-manufaclured geeoline, prehiydrogenation gasoline and sulfur-coutaining
gasoline 13 ulscussed. A metLod 1s given for keeping dovn the gas formation
(vaporizeticn) during dehydrogepetion. The metiod of mcutralizing the £0, that
accumulatos during the manufacturc of sulfur-containing gasoline is givon in de-
teil. It is mentlonmed thet the cxcess gas {inostly pentane) formea during the
process is wasiiel, causing a botinr yield of iwfincd gas. The difficulty of
supplyin; clomicels, especlally Pq Og and I,, is discusscd, the fact being men-
tioned thav some of tie tests heg to be omitted or others substituted Tor ther

Dehy&rogcnation Operationa Manager

PED-G. SOLLE

Frames 878-880
abstract

This 1s & short discussion cf the effcct of inadmissable amounts of
normal-heptane on the sinking of the overload curve in th. fatty area. The
normal-heptane scems to be pregent as a result of a- high distillntion end point
of the first.run [HD-gasoline. Specifications are included for standard DHF.
gnsoline. Theve is © detailed stat.ment of the operation periods during which
@ sinking under the theorevtical value occurred i the “ov: rload™‘curvc and also
thoe perdods during wiich time there was an imcrease in the distillaticn end pcint.

A graph 13 included showing the Hj-Gusolime overlesd  curve und the distillation
conduet of the charge.

De.ydrogenation Operations Manager
Hydrogenat ion “lant, F8litz
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D_RYDLOG..N -T1.N

‘Framea 881-882

Abstract

In the manufacture of petroleum-distillate tagoline a vast decrease
in catalyst sctivity was observed, wiich caused a shortening of th: effective
‘operation period and : reduction in conductivity of “the equipment , The dclentists,
at P8litz, after performing _xperiments along this line, were of the orinion
that the rapld decrease in catalyst activity in petroleum-distillate zusoline.
could be traced back to the bresence of mitrogen compounds., Lxverimcnts wepe
being made to determine a suitable mett.od for the removal of nitropen comiounds
prior to aehydirogenation. It is resuested in the letter to 1. G, Parbiulndustrie
thet the scientists at Ludwigshafen communicite with tie hydrogenationy plant at;
2811tz cencerning any experiments they had made in this direction. Lats are
included on operations during the period,

Bydrogenation Plant , 6litg

HIGH CAS: TLMP.R.TCR.LS ia DHD FURNACLS

" Frames 883-884

Abstract

This is a discussion of the findings of Dr Hemann and Dr. ‘-pel of
the hydrogenation plant at P8litz on the most sppropriate materinls jor use in
DHD furnaces that must endure high gage temperatures, the type of construction
for most efficient operation, and the majintenance of thig e ulpment, Tt gives
tlhe names of the typeg of cement apd other m.terials preferred, incly.iing chemi.
cal analyses of such.

Technical Division on hizh “resgure
Zimmermsnn

DoYDROG.NATI N

Frames 885-886
Abstract

A ghort review of the operations at the PoLitz Hydrogenation Plsnt 11
during 1943 is contaeined herein. The operation ti e of the L.l chember was as

follows? dehydrogenation, - 85 per cent; regeneration, 10 per cent; ang repairs,
S per cent. It is acntioned that the repair time during tiis period was very
slight. The vaporization curve is reported as 1 wt. Per cent lover than in the
previous year. It is aske. that I. G. Farbinindustrie seng thelr vaporization
curves for comparison.
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REPAIRING OF DHD-CHAB:R
" Frames 887-890

Abstract

After 196 opuration days without time out for repauirs, the chamber
was overhauled for damages ceused by the Ligh temperatures of the ovens. An
‘outlire is given of the dameges found and photographs included which illustrate
each type. :

THy LoUNA DHD PLANT
Frames 891-899

Abstract,

Thie repoxt, which was written in November, 1943, gives a resumé of
the effectiveness of the DHD plant in Leuna th.t had been ‘in operation since
August, 1943. This chember manufactured hydrogenation gssoline from lignite
and produced a qualitatively good DHI-gasoline. Ges formation was about two
weight per cent higher than had beem expected, probably because of the quality
of Leuna catalyst used in the process. Of technical interest is the discussion
of the construction of the prehester and chamber in a p:rallel arrengement  the
method of saving cable and piping, the simple ventilators used, and the highly
automatic efficliency of the machinery. : ‘

A detailed description is given of the equipment snd machinery includ-
ing a discussion of the following: chumber, preheater, cooler, stripper,
and ventilator groups, service station, machine house, recycle and staple re-
ceptaclea, and the system of central supervision.

A ocomplete discussion is made of the operations including the various
stoges 1n the manufacturing process, The following are discussed: the raw proc-
uct, the debydrogenation process, gas formation, catalyst conditions, regcner-
ation, and a description of tle jualities, data, physical and chemical proper-
ties of the finished product. :

Dehydrogenation Operations
Manager
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INELUENCS OF OPuRATING <THODS ON 'ROPHTI.S
OF GASOLING PRODUC.D

E:pmea 900-.907

Abstract

Ekxperinents were rum ot PYlite to determine the influence of varistion
in the operating methods on the finished product, the gasoline produced. The
detalls are included for the eiperimoents that were run, The following concly-
sions were made from the results: (1) the operation methods of the DHD-chambers
upon materials with high and low aromatic content have n decided influence on
the couree of the "overload" curve, -egpecially in-the excess fuel range; (2)
the extract from a gasoline taving a high aromatic content, and th¢ sasoline it-
self, has & high mixed vilue; (3) the octane m.mbers end analysis of the residual
gasoline do, not sive exact results; therefore, an investigation of the »( @ber--
lademsssige)™ was necessary; and (4) the analysis of the extract could prove to
have great significance in answer to most of the cuestiung (concerning the effect
of operation methods on the produet)not answered by these investigations.

¥ muberlademassige" - probably "overload mass”
DHD AROMITIC FOLM.TION

Frames 908-909 _

Abstract

‘ Ip this letter to Dr. Wisssl from the Hydrogenation lant at POlitz,
data are given showing the production of the DH.-reccnstruction chamber from .
Msreh 13, 1941 to September 30, 194l. Tils includes the aromatic formation
during this period . Tke average mew aromatic formution is sesnm to be 0.128
kg/ltr. of catalyst.
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Frames 932-924
Trenslation
Type of Gasoline 5068/6434 Ruesisn Gasoline Technical Shale 011
- ) Gagoline from . ’ o Gasoline
Qutlet
QGasoline o °o o o : o
DIIEHMIIB L - 1107180 95 156 84202
Spec. Grav./15 0,786 0.744 , 0,780
Aniline Point 1 : +400 458,20 L 4480
Aniline Point 11 : +58,6° - -
Beginning Dist, 100 959 S 84°
’p 900 ’ - — -
%, wog . 4,5 , 3.2
%. 120° - 75 -
%, 130° - - »
%, 1400 - 91.5 -
%, 160 , 73.8 - 54
%, 160° - - -
%, 170° - - -
%, 180° -, - 81.5
Sndpoint 180 156°/97.8 202°/98.5
Residue - 1.8 >
LDBB - : 00,? toe
Summary: )
umtao K¥to * - 105 ' 100
Aromatic - 3.0 18,5
Naphthenic - ‘ - S 32,5
~ Paraffinic - - 51.0
Knock Value, :
Residual Meth. 64,95 67,2
Motor Meth., . 60.0 68
Motor Meth. + 0.12% Fb 84.5 | 84
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%amnm .

("0 rntoy - 168° -~ 163° . . ise° Oy 0, . pon®
fotel Getelite | B 3" mz 220°2
o GPav. . - 0.788 0. 0,796 ‘ 0.808 os 7 "
Motk Yalus, 943 o e 017 . oiesm
, m.b WO v oo"’l Pb 1050 ‘ "°“k l @ . - ; [ 3 c-
* Mobor Mephod "60:8 985 a6 . - '.-' D
Motor Math, o.m} l’b " 91,8 . S e —
An:l.nu Foint 1, 8 o =B,8 ' 1‘80,_ , -v,ﬁo v -'2'0‘8° .10 n(ber)n.zoooo
Aniline Foint 11, +66.8° 489,89 +63,0° +60,0° ¢eo,5° 4615
Distillation Ourve e Lo  ' ‘
. Bogimning . % 4 36°% 2% o 48
ﬁ-sao c . : - ‘e - , 12 1B o
602 3 . 2,0 2.0 5.5 3.0 3.2 2.0
20°¢ . 7,6 806 11.0 5.0 8.0 440 .
8% 26,8 .0° 170 80 9.8 8.0
%0° - 28,0 1 340 84,0 13,0 18,0 14,0
100% 4.0 86,0 - 32,0 - _ 28,0 . 88,0 21,0
110° X, | 53.0 4500- 43,5 32,8 © $0:0 . 30.0
120° [+] 64,9 $9.8 41,5 38,0 - 40.0
130% L 940 vafo 75,0 51,0 468  48.0
'140% ' 83,0 86,0 - 870 69.0 65,0 57.0
'160% _ 8040 92,5 93.8 © 88,0° 64,0 67.0
160°%C 94,0 95,0 L 74,0 - 70.0 75,0
andpoint/% 165°/96, 5 163"/96.0 mz°/97,o 243°/98°5 zss"/sv 5 2209/98.0 -
Rj‘ﬂime 1.0 1.0 0.8 1.0 1.0 }.0
Loas - . . Boo 340 Bob 0.6 1.8 0.8
"Uneato, Fto * ; L 3,0 ) 5.8 N 5.0 1.0 4.6 4,0
uromatic - ‘ 55.8 65,0 87,0 - 84,5 67,0 77,6
_ Naphthenio 19,0 13,8 L B8 - 14,5 8.5 5.0
Pareffinic 22,8 26,0 21,5 . 29,85 20,0 13.5

. W L4 - R ' @ 1206 e
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Iz Number

Coal , '
Gasoline _Ruesian Gasoline
‘Residue Gasoline
(Aromatic free) .
Yield.c lito % 43.5 46,0 31.0 . 15.3
Spec. Grav./15° 0,703 ... 0,711 0.677 0.726
Knock Value 75,0 - - -
Residual Msthod
-Res: tleth, +0,12< Pb 90.5 = - = 7
Motor Meth, 76.5 - - -
Motor Meth. "’00120/) Pb 90.0 - - L
Aniline Point 1 55.4 - 62.3 57.0
Aniline Point 11 56.4 - - 60.5
Distillation Curve ’
Boginping 420 42° 35° 32°
%-50°C 2,5 - - 1.0
60° 12,5 5.0 23.0 3.0
70° 31,0 10,0 40.0 5.5
aog 48.0 21,0 53,0 11.2
90 67.0 35.9 72,0 23,0
100° 80.0 53.,0. 80,0 37.0
10% 86,2 74,9 88.0 49.0
120° 90.0 87.0 91.0 - 60.0
130° 93,0 94,0 94.0 69,0
1409 . 95,0 - - 74.5
150° - - - 80,0
160° - - - 86.0
sndpoint /s 1479/97,5  138%/g9_ 5 137%/97.0 194%/96. 0
Residue 1.0 C 1.5 1.0 1.0
Loss 1.5 1.0 2,0 3.0¢
Unsat., it. % 2.0 e - 1.9
Aromatic % 1.0 - - 3,0
Naphthenic % 45,0 - - 30,0
Paraffinic ¢ 52,0 - - 66.0

13.5
26.0
42.8
57.’,‘0
66.0
7300
70.5
83.0
87.0
90,0

183°/96.0
1.0
3,08
2.5
400
28,0
65.5
13,0

~_shale 01l Gasoline

25.0
0.713
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DHD FURNACK
~ Frames 973-974

ﬁbstract

A group of telegrams interchanged betueen Dr. Zimmermanm of the Leuna
DHD-plent uod Dr. Berger of the PAlitz plant discusses the suitability of various
types of muterial for the construction of DAD-furnaces, -The results both favor-
able and unfavorable, are given for "Rolandhfitte” cement, a stone with a high percent-
age of cement, and alumina-cement for the outside layer of insulation., These tele-

grams compare the various types of insuleting materials for DHD»furnaces, but do not
seem to indicate w..icli one the Gennans preferred



INV:STIGATION OF THE AROMATIZATION ACTION OF

THE 7019-CHAMBER 3 DURING THi ARTING PERIOD,
Firront " '

tremeev————

Poelitz: ~March 5, 1941
- Frames 978-95

- Abstract

For the purpose of findirg out the aromatization action of chamber 3, the
same aniline point determinations were carried through on daily cross-section samples
of the injection products on the one hand and of the stripper product on the other
hand, as well as on certain fractions. The preliminary results are plotted graphi-
cally on diagram sheet I, of the graphs and tables, which accompanied this report.
From this the following determinations are to be inferred: :

1. The aniline point of the total stfipperlies_inall cases higher than that of the
injection products. '

2, Uhile the injection product in the whole as in the pai't_showe no noticeable change
in the aniline point, the aniline point of the stripper decresases progressively
with the time, and this decrease is especially found in the lower fractions.

3. From the aniline points of the lower, that is, the benzine fraction, 1t is evident
that the aromatic formation in the first descent is extended to the fraction 110-
140°C. The boiling curve of bemzine, prepared in diagrams II and III shows that
this fraction is replaced by about 20%. <

4. The aniline po:lnt‘s of the stripper middle-oil fractions show, in contrast to the
corresponding injection-product fraction, a distinet. bydrogenation.

For ascertalning the mode of action of the refining furnace, further stripper samplings
were taken out after the third furnace, and likewise examined for aniline points. The
data obtained from this are compared in diagram IV to the corresponding inveatigation
results of normal stripper, that is, stripper which acocumlates after the refining fur-
nace. Moreover, the benzine investigations before and after the refining furmace were
carried out, the results of which are to be found in the tables following the diagrams.

The valuation of the existing investigation material --from a technical basis
only a limited number-of separate tests could be taken after the third furnace -- shows
that the aromatic content of the total stripper as well as of the fractions before and
after the refining furnace in general show no noticeable difference. The stronger
deviations of the aniline points of the fractions 110-140° from 21,2 could depend upon
the fact that in the one case it concerns a momentary sempling and in the other it
concerns a daily cross-section sampling. In the ssme vay can the drop of the aromatic
+ olefin content from 40 per cent in benzine behind furnace 3 to 38 per cent in ben-
zine behind furnace 4 be explained by the decline of the olefin constituent, since a
simultaneous decrease of the iodine number from 3.06 to 1.41 was determined. On the
other hand on February 25 there was observed in the benzine behind furnace 4 an in- -
orease of the aromatic-olefin content, whereby there also must have occurred here a
drop of the olefin components corresponding to the iocdine decreage from 2,45 to 1.46,
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Cal YST 7019 (SC0LV.L
EEN

Jcholven: January 15, 1941

Irames 996-8
lgbstrdct .

N u send-snnual large-gscale operstions in the double=furrace uystem =
16 m” catolyst volume, the catalyst 7Cl9 ot &H0 etm K _-pregsure rroved industrislly
al) right. The method of operation is relatively simp¥e. The catuiyst is very.
sonsitive ot low temperatires toward Co-ifluctnations in the gas, «pnd ln the case of
gudden CO-breakin, down, it I3 inclined to trspsition. In the ciuse of treatment of
ceal-Lll-efnetion middle-orl, thers is obtained, with refluging of sultable B-oils,
u 165° wviation gnsecitne, ‘stabilized Yo 0.4 yepn: pressure, with a yleld between
0. ¢0-0.2% in T4-3C rer cenl benzine concentiration and a totai yleld of 75-80 per cent
by wt  of tiie inserted midile oil- The benzine centalas sbout &0 per cent aromatics
witl 8 apecific weight around O.80/15°C, Ior the present, tis toc-high iodine
nughber in benzine stove @ ¢/100 g apd the toc-high oxization test above 10 mg/lo0
en” nfber Leading pormit only a limited storage of the lesded-benzine,

=

By mewan af the conmnecticn of a refining contaget petween the egenerators
of tha 7019 system, tlie lodine rumber sod the oxidaticn tendency of the 7Cli-beniine
gheuld be diminished. -

However, vhe lerpvessicule operalions st Scholves Das conlirmed mest cezten-
sively the values of the gnort 2nd gemi-techunicel experiments of the I. G. Furben
givision cf the high-presszure experiment
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GASOLIN: FROM CV2b AND DHD PROCESSES

. o DR. HIISCHBERGER AND DR. SCHMITT ‘1911
Trenslation b ‘
Frames 1011--1018 : April 12 1941

{1) Conditions for suitable overloading.

(2)

(3)

(2) Aromatic content (excluding unsaturated)of: total‘b‘enzine: 50 per
cent by vol. = 55 per cent by wt. ) - e ,
- '(b)ﬁ Knocking value unleaded from aromatic-free residual benzine: at leasy
‘octane number.of 62 {Scholven: 63-65)
(c) Boiliné curve: at least 45 per cent at 100°C

The necessary.aromatic content is easily attainable, and the residual benzine
is better in the case of use of tar-sump middle oil than in the case of lique-

faction middle oil. Scholven uses in the fresh product of the GV2b-chamber
less than 1/3 in tar-sump middle oil, _

Development of the aromatic-containing benzine,

As yet the CV2b-benzine was mixed with iso-octane for the finished refined pro-
duct, whereby the vapor pressure was lowered from the maximumO .4 by the mixing.
The efforts are no longer going to substitute the iso-octane mixing components
by means of 6434-light benzine for a Ca-fuel. Consequently it will probably

be necessary, that the CVZb-benzine as such be furnished at a lower vapor pres-
sure (about 0.35) by the removal of the total amount of butane. The laboratory
of I, G. Farben Industries experimentsd for a time, in a stabilization column
with- connected Bunsen-Schillings apparatus for continual determination of the
vapor density, to make the CV2b-benzine practically (under 0.1%) butane-free,

Oxygen Bomb Teat. : 1012

The development of the bomb test proceeded somewhat in the following manner:

A long time ago it was noticed on the front that the containers with leaded
benzine (gasoline) contained a lead sludge. Hereupon thke use of correspond-

ing benzine was temporarily stopped by RLM. The RIM authorized theD VL to in-
stitute a series of experiments under cooperation of the benzine firm in relat-
ion to the proportion of leaded benzine. The results of this series of experi-
ments were discussed in Berlin at the RIM on March 24, 1941,

Result: The bomb test of the leaded benzine in the present form is useless, since

it gives a false picture. The tests not only scatter the different testing points,

but algo in the case of these testing points in very wide limits from under 10

up to 70 mg. Also lead sludge I was herewith Quantitatively determined by meens

of filtration through a glass drop funmnel. Moreover, it was observed, that alka-
line glass showed a higher steam test, while trace of acids im the benzine yield-
ed a lower steam test. Recently experiments were instituted also by RLM with
inhibitors, as, for example, lecithin, It appeared as if the quality reguirement
"without foreign addition" would fall within any predetermined time and inhibitors
would be admtited. Appropriately, HWP made leaded bomb tests in time intervals
from deposited benzine; unleaded as well as leaded. ‘
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(4) Discussion. _ X
I. Go Parben Industries sent, on Tuesday, April 1, 1941, Dr. lajus as well
as the laboratory assistant Brown for aromatic-extraction experiments at Poe-
1itz, Since Thursday, Dr. Hirschberger has been in Poelitz for the rest of
the week. Since at present the knocking-value determinations of the I, G.
~Farben Industries are not in order; Dr. Hirschberger asked to be informed con-
i} ceming the sample shipment of. our. octane number.. . .. ... ... .. S
‘ 1013

Dr. Bi:schbarger received from the chief laboratory the following:

CVeb-quality directions of the RLM of September, 1940, 2 curvea for the aromatic
determination from the aniline point;

CV2b-benzine classification of March 29, 1941; H‘.’P—proposal for aromatic deter-
mination of March 29,1941;

Chargcteriatics of the required lye, clgsairicat:lon of March 29, 1941.
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Poelitz: March 27, 1941

CV2b-AND DHD-BE.ZINK

Report . 584-46R

1015

Benzine type cv2b Cv2b CV2b +DHD DHD
Chamber/tank 3 201 201 1
Distillation Laboratory Technical _ Technical Laboratory
Date March 18, 1941 March 18, 1941 March 19, 1941 March 18, 1941
Test Number V679 _F F73 V679
Knocking-value 78.9 74.6 776 82,5

+0,12% Pb 90,3 89,3 90.8 91,2
Specific wt./15° 0,792 0,776 0,787 0,804
Boiling curve

Benginning 40° 45° 44° 53°

10% Product 71° ?70° 75° 91°

200 " 84° 81° 90° 105°

306 n 91° 89° 99° 113°

4086 " 97° 96° 10%° 121°

50% " 103° 103° 132 126°

60% " 109° 111° 121° 13g°

7% " 118° 120° 130° 137°

80% 0 131° 132° 139° 143°

90% " 153° 145° 148° 150°

95% n - 170° 154° 157° 158°
£End Point/% 175Y97 160°/98 162° /98 © 168°/98
Residue % by vol, 1 1 1 1

liaste % by vol 2 1 1 1

%at 70° " n 9 10 7 1

% at 100° » 7 47 47 31 17
Aniline Point I +6 +18.3 18,1 -3
Aniline Point II +48 +50,7 +51.9 +59.5
Vapor pressure/38°C 0,44 0.36 0.39 0.25
kivapn. teat leaded ‘

before aging 0,7=1.6 2,0=2,9 0.7-1.7 0.,4-2.0

after aging

Resin *Pb II = '

/Resin  4.1-9.3/3.5-8.5 6.2-10,1/6.0-8.8 3.0-4.7/3,5-4,7 7.5+17.1/2,0-7,2
Jodine number BB 106 2.3 3,95 '
Corrosion without without without without
Doctor test negative negative negative negative
Unsaturated % A

by vol 2,5 1 1,5 2.5
Aromatic substances® o ’

by vol 42 32 38.5 55
Naphthenes% by vol 40,5 43 36 14.5

24 24 28

Paraffins % by vol 15
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CV2b - AND DHD-STRIPPuR: BRILF LABORATORY INVESTIGATION - 1016
Poelitz: March 27, 1941 .
Product CV2b=Stripper ‘ DHD-St ripper
Chamber 3 1
Date . March 16, 1941 March 16, 1941
Tank number | BD7 BD6
Amount ‘ .1 drum .1 drum
Total product o
Specific weight/15° 0,859 0.824
Aniline point . =07 = 14°
Boiling curve
Beginning 55° §6°
. T=70° : 1 l
=100° 4.5 5
9120° - 70 5 J-Sn 5
=140° 12 35
«160° 18.5 65
-180° 30 87
=200° v 50 95
-2285° . . 75 -
"2%0 . 8505 =
-275° : - 93 =
=300° 96 -
wndpoint/% 308°/97.5 219°/97.5
Residue 1 1.5
Vaste 1.8 1
Benzine at 165°C :
%by vol 20 75
Aniline point I 2 4
Aniline point 11 48,2 +60
Unsaturated + Aromat-
ic % by vol 40 57

Iodine number 2.5 3.7
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1017

[ NuiDED LY. US:D FOR THE

INE . CALCUALT JON

OF DEGR:E OF SA’WRATION.. POELITZ: MARCH 27, 1941

Totael NaCH:
Free Na(QH:
003:

H,g¢
Pﬁinola’

Degree of Saturation:

109.6 g2/1
79.6
4.8
9.8
- 4.0
29

33 3

Saturation degree 100 = Na_S
Saturation degree 200 =  NeSH
The 'lye needs to be used only up to a saturation degree of 80-90.

Calculation of the degree of saturation;

40 :
(mg: NaOH)

34 =
(mg: HyS) (stild

st)

(free NaOH)

200 = 9.8

(used H,S)

79 a 6 : . X
usable

4
(saturation

degree)

TECHNICAL PRODUCTION CONDITIMNS FOR CV2b

The fuel must be water-clear, free from undissolved .water and aci
and may contain no solid forelgn materialo

(1) Purity:

(2)
(3)

Hydrogenation benzine without additions,

Classification:

Resistance against knocking: Octane number without additi gn
lead at least 77. By addition of at most 1.2
to 1000 cm® benzine must attain at least an octane

of tetraethyl
tetraethyl lea
number of 90,

(4) Density/15°C:

(5)

Between 0.790 and 0.810 kg/l,

Boiling begins at 45°-50°C,

There must distill over:

10% by vol, at 60°C

30 = " 100°C

95 = " 160°C

Boiling ceases at 1.65°C

Distillation loss not over 2% by vol.

Boilgzg behavior:

Acid content: The residue remaining after the distilletion into the flask
should not react acidio.

(6)

-(7) Vapor pressure: Not over 0.4 at 37.8°Cs

(8) Bvaporation-residue: In the case of the avaporation of 100 cm® of the fue

should at most 5 mg of residue remain.,

1018

a,

d

1
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(9) Sulfur content: Not over 0.0 by wt.

(10) Iodine number: Not over 4 g/100 g.

{11) Molting point: The melting point of the fuel cooled to crystalization
may dot lie above -60°G.

(12) Corrosion: No gray or black spots or corrosion in the case of the copper
streak method. '

(13) Aging test: The evaporation residue after 4 hours in the bomb at 100° and
7 atmosplier2s excess pressure of oxygen with and without 0.12%

by vol. of tetraethyl leaé may noi exceed 10 mg.
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PREPARATION OF CVZ2b-G;30LINE
DR. HIRSCHBERGER AND DR. SCHMITT

Poelitz: Pebruary 17, 1941
* Frams 1019
Abstract
Thie concerns the sampling and testing of CV2b-gasoline. The sampling
point was between the aromatization catalyst and the hydro:enation catalyst, In ome
case the benzine had been stesped in lye before the stabilization and in ahother after
the stabilization. ‘ , ’
For shipping, the investigation samples to testing laboratories, the un-
leaded samples were sent in pure iron bleaching conteiners (black sheet ard not zimec-.
coated), without leather packing, since leather is fat-containing.
. There followed a series of investigation data on the knocking value, fodine
number, aromatic content, vapor pressure/37.8°C, end point, freezing point, and
turbidity point. ’ .

INVESTIGATION OF PRODUCTS
DR, SCHMITT

Poelitz: August 8, 1941

Frames 1020-32
Abstract

This consists of three sets of tables (titled Short Investigation of
Chamber 3) with identical headings, but different data. These are three daily
reports on the oil, gas, and water products from chamber 3. Following this is
a gemeral, summary table with complete date on all material entering and leaving
chamber 3. This last section 1s translated below in full, ’

COMPLETE INV.STIGATION OF PRODUCTS FROM
- CHAMBER 3

Raw material: R 401/6 sm + Recycle (30:70)

Fresh product:

Specific weight/15° 0.981
Boiling curve
Beginning 178°C
10% 220°C

209 231°C



(continued)

Boiling ocurve

95%
End point/%

Injection mizture.
Specific weigm;/ls"
Aniline point :
Boiling curve

" Beginning

, 200°C

225°C

250°C

275°

300°C

- 388°C
Endpoint/$

Phenole

180-210°
210-230°
~ 240-270°
280-310°

Blementéi'y analysis:
%C
% H

0
N
S

WRWN

H/100 C
dispersion

e

Stripper product:
Specific weight/15°
Aniline point
Boiling curve

Beginning
70°C
100°C
120°C
140°C

Specific wt.

0.883
0.904
0.946
0,992

237° C
247° C
266° ©
272° C
287° C
300°°C
317°.C
325° C
338°/98h

934
3.5°

102°
22.5%
47.5%
660 %
80.0%

- 91.0%

98,0%

329°/98,5%

1.3

87.90
10.23
1.65
00%
0.09
11.63
11.34

0.872

=12,5°C

§3°C
1,0%
4.0%

12.0%

'Report 584-~46R.

Anilins Point
=13.8°
=19,5°
5‘260 9°
"3709‘
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(continued)

Strimer product ;

Unsaturated + Aromatics

. Boiling curve
165°¢C 20.5%
180°C 29.0%
200°C 51.0%
225°c ’ 94-)%_
250°C 85.5%
275°C " 92,5%
300°C 96.0%.
Kndpoint /% 321°/97%
Residue 1
Condensed gas 1.5
liaste 0.5
Elementary analysis:
%C 87.00
%R 10.85.
%o 0.12
2N 0.007
%S 0.023
gr /100 ¢ 12.19°
H dispersior 12.12
Stripper benzine at 165°C (stabilized):

Yield 20.6% by wt.
Knocking value 79.2 .
n "+ 0.124 Pb 90,9

" Specific weight/15° '0.796
Boiling curve
Beginning 40°C
70°C 7.0%
8000 mo%
so°C 22.0%
100°C 38.0%
120°C 53.0%
70°C 65.0%
130°C 75.0%
140°C 83,0%
150°C 83.0%
160°C 93.5%
Endpoint/% 174°/98%
Residue 1
raocte : )
Vapor pressure/%7.8” 0.41
Aniline point I =8,0°C -
Aniline point II +48,3°C

53,04 by.vol.



{continued)

Stripper benzine:
Naphthenes .
Paraffins
Iodine number
% C

%8

gr H/100 ¢

Middle oil at 165°C:
Specific weight

Aniline point
Boilipg curve

Beginning
180°C
200°C
225°C
250°C
3G0°C

Endpoint/%

Residue

<G

% H

gr H/100 C
Stripper water:

FPhenols

NH

c1®

Fe

Gas 1nvest1§ations:

Product
Test number

Cog

Hgos

Hy

N,

CH,
CsH,
Catlg
Calig
o
= 8
n~C4HlO
D*C4

8
05 + higher

satrance

637

E]
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©
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36.5¢ by vol.

10.5% by vol.
about 3
88,30

11.60

13.14

0.904
-12°

176°

6.0%
47.0%
72.0%
85.0%
95. %
324°/98.%

1.0
89.00
10, 84
12.18

20 mg/1
20.2 g/1,
4 ng/l

19 mg/1

Poor gas

o

-
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&
o

°
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Rich gae
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HYDROFORMING PLANP AT MOOSBIEZRBAUM . . 1034
~ DR, ST=FEN -

July 20, 1943

.. On July 8 and 9, 1943, the HF plant at Moosbierbaum near Vienna, which
was in operation a year on July 16, 1943, was inspected.

Raw and finished products.

The plant produces 5000 mt/month of HF-benzine from Hungarien and Ruman-
ian auto benzine (or gasoline). The latter have the following characteristics:

Rew benzine:

Boiling progress: o 50-175°C
-100°C: 25-30% by vol.

Paraffin hydrocarbons: 40-50% by vol.

. It 1is especially required that the crude benzine rossess satisfactory con-
astituents up to 100°C.

In the predistillation a cut was made from the crude benzinme of 10 per
cent by vol. in the first run-boiling endpoint about 90°C. The residue of the dis-
tillation was charged to the furnmace plsnt iato a stripper with an aniline point
of -13°C (d'rectly determined). .This contained 63 per cent by vol. of aromatic
substances. It was stabilized at 10 atmospheres. The gas which acocurulates 1is
used as fuel gas to burners. The stabilized stripper is washed with caustic solu-
tion, treated with about 3/4 per cent by wt, concentrated H SO 40 8nd re-treated
with water and caustic, Then, with csustic and ammonia ada®ticn in the redis-
tillation, it is decomposed into benzine and residue.

About 3 per cent by wt. accumulates as residue. This is liquid,. of red
color, contains about 95 per cent in aromatic substances and ‘is mixed with &
diegel oil. The benzine of the redistillation is blended with the first run of
the pre-distillation into the refined benzine, of the following specifications.

HF-benzine:

=100°C - 30-35% by vol,

=165°C 954 by vol,

‘Vapor pressure 0.5 atmospheres excess pressure
Aromatic substances 55-656% by vol.

Jodine number about 12 1035
Color water clear

The overloading curve at 2 = 0.8 is sufficient, and at 2 = 1.1 it lies
about 0.6 - 1.5 pme above the standard value of the C, II. fuel., The overloadirg
tests are carried out by the Iravemlinde laboratory. -The airnculty., to get the
overloading curve into a profitable area, occurs especially, when too-few low-
boiling hydrocarbons are present in the crude benzine.
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HF plant,

This includes the furnace, engine room, and operating area, and the dis-
tillation units. = All together 168 men are employed, of which 100 are, employed
in the furnace operation, 17 in the laboratory and the rest in the general pro-
cess work,

Equipment ¢

, Remarkable for the furnace plant are the six short, compact. furnsces,.
‘which are isolated in a series.of concrete structures, The furnaces have a pear
shape and are almost as wide as-they are high, Each holds 7 1/2 m3 of catalyst,
which is regulated in a compartment. Three types of catalyst wers employed.

Catalyst A consisted of alumine, saturated with 5 per cent molybdic acid.
It has a spherical shape and is less active. Catalyst B is based on an especi-
ally active alumina, which likewise contains 5 per cent molybdic acid. It has
a cubic shape of 8-10 mm length and shows medium activity, Especially active is
Catalyst C, likewise cubic-shaped, with a very active alumina content saturated
with 10 per cent molybdic acid. Furnaces I and Il are filled with the same amount
of catalyst 4, B, and C, Furnaces III and IV contain only the catalysts B and C,
and furnaces V'and VI only catalyst C. kach furnace is equipped with 8 automatic
control valves-oil-controlled slide-valve of the firm Schifer and Buddenberg. For
the time being two control valves; connected behind one another, are located on
the two inlet headers and the two outlet headers at the foot of the furnace, The
furnaces I, 111 and V or furnaces 11, IV, avd VI are connected as groups either
‘with the product circulation or with the regensration circulation. Furthermore,
rdmarkable are the large insulated transfer lines, of 300 mn diameter, the large
automatic controlled engine, with which the Plant is operated, and the two fur-
nace housinge of conventional type, The later are gas-burning tubs beaters, which
divide the product in two parallel streems. The tubes have a diameter of 135 mm,

In the engine room are located 3 gas-circulation pumps with belt drive,
whose pressure is from 15 to 25 atm, The largest gives 9500 m5/hr and the other
two 4500 o®/hr, For the injection of the product a circulating pump of 15 ms/hr’
output 1s used, which is operated without re-expansion, and should prove to be
good. Further, the engine room contains two high-revolving bellows, which revolve
13,000 o® of gas each hour, but which are not tight, in addition there are two
vertical two-staege compressors witha capacity of 1500 m3/br each, in which air ia.
condensed as inert gas or waste gas.- '

Proceas;

.. In the present process, one furnace group, which 18 connected with the
product circulation, runs for about 10 hours on dehydrogenation, while the second
furnace group connected with the regeneration circulation, is operated similten-
eously in regenmeration, wbich is necessary for about 9 hours. At the end and .
at the beginning of the regeneration both groups run for about 1/2 hour on de-
hydrogenation,

1036
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Dehzdrogenat ion:

In the case of-the dehydrogenation, '9500‘m3 of circuletion gas are pump=
ed hourly with a pressure of 25 atm. into the system, which is mized with 15 m®
of heavy benzine, charged by a circulating pump. - Product and gas are charged
through 3 horizontal heat exchangers, by conventional method. The mixture then
goes into the main preheater. This, conventional heater contains 270 tubes,
each of 6.75 m length and 135 mm width. The tubes have a total length of 1800 m
and are arranged in two parallsl rows; The main preheater raises the product to
a temperature of2-8 mv, : ‘ g

The flow through the first dehydrogenation furnace; has a temperature drop
of 3 mv , The temperature of the product in the second tube heater of the game
construction, which contains 60 tubes with a total length of 400 m, is brought
up to 28.2 mv. In the second dehydrogenation furnace the temperature drop is
about 1.5 my. The third tube heater, likewise consisting of 60 tubes, 1s -built
with the second in one furnace ohamber, In it the temperature of the product is
brought up to 28,3 mv, at which point the product enters the third furnace, In
thig==the last dehydrogenation furnace==occur strong exothermic reactions. At the.
exit the temperature 1s about 0.5-1.5 mv higher than at the entrance. Also this
temperature increase rises during the 10 hours of the aromatization period,

The plant was 80 operated, that the entrance temporatures of the second 1038
and third furnaces increased constantly, - A stripper test is taken after each fur-
nace, which determines the aniline point, This lies after furnace I at 30°¢,
after 1II at 10°C, Leaving the last aromatization furnace, the product rung
through a vapor heater, which yields about 4 mt/hr of vapor at 18 atm, This 1s
Tecovered soon after by means of a highepressure regenerator, : ’

. The product enters into three heat oxchangers followed by two horizontal
water coolers, and into the vertical stripper. The pressure in the stripper is

15 atmospheres excess proessure. From here the liquid product is pressured direct-
ly to the stabilization colum, and the circiulation 8as 18 fed to ghe eirculation
pump. A portion of the gas, the excess gas, of which about 3000 m /ar acocumulates,
13 sent either to the 3000 m® éxcess gas tank or to the same sized fuel gas tank,
From the latter, the gas is taken directly to the heating of the furnece chamber,
Up to now the plant has run through 525 production periods,

Regeneration:

’ After the dehydrogenation ends, the product is charged to the second fure
nace group. The polymer~charged catalysts of the furmaces ars washed with ciroyla-
tion gas for one hour, in order to dry the catalyst, The hereby acoumulating ben.
zine is collected in a separatv stripper, and amounts to about 1/e ma,o Then the
circulation gas is displaced by regeneration gas, which is taken out from the re-
generation tank by means of the condenser and brought to pressure. If it has
reached a density of 1.2, it is charged by means of two high-speed dlasts over
the regemeration circulation through the furnaces,: The regenoration circulation
contains 6 vertical heat exchangers and gas-fired coiled heater. The £as stream
then enters into the first furnace; air is added before the heagter. After the
first furnace the gas flows through a vapor heater. More eir is added, and the
gas is sent into the second furnace, There is 1likewise a vapor heater connected
to the outlet side. The gas amounts produced in both are extremely slight. Then
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the gas, which 1s mixed agaln with aiy. enters into the third rurnace;‘ leaving
this, the gas flows through the heat exchanger end enters at a temperature of .
.100°C into & water cooling tower, to which again, 'because strong corrosion occurs,
caustic 18 added. Over a stripper the gas is led to the blasts. The blasts 1039
are strongly porous snd lose about 500 @3 of gas hourly. The combustion in !
the furnaces takes place at temperatures from 22-29 mv," First of all the thira
furnace is ignited, for which about 6 hours of combustion are necessary. ' Shortly |
after, the second furnace is regenerated, requiring 4 hours. At the end, air is
added to the third furnace. Tiie nesds about 2 hours of regeneration, The
osygen-waste during the whole regeneration amovnts to 0.2 per cent. After the
combustion period, there 1s additional regenoration for an hour with an oxygea-
excess of 5 per cent. From the regemeration ga8; 80 long as thisg contains only
0.2 per cent 0y, & portion is stored in a 3000 3 gagometer,

The inert gas is displaced after the regeneration from the apparatus by
means of the excess gas, which takes the corresponding gasometer and -by means
of the two compressors up to pressure. If the density of the circulation gas
amounts to about 0.55, the regeneration furnace group is conmected to the de-
hydrogenation.

Gasification;

) The-plent runs with a catalyst charge of 0.5 kg/ltr/hr. For a Rumanian
crude benzine with §0 per cent by vol. 1in paraffin hydrocarbons, which gives an
injection with about 46 per cent by vol. in paraffin hydroc'érbonsu the gas format-
ion should amount to 20 per cent by weight, related to C4-free.crude benzine. - The
accumulation of coke constitute 0.4 by per cenmt wt. of the injection, Therefore,

a crude benzine, which contains 1 per cent by wt. in gaseous bydrocarbons, shows
the following yields: "

HF-benzine 750 mt

Polymer liguid-products 30 mt
Coke ' 4 mt
laste o 212 mt

In the DHD-plant at Peelitz a &as formation of 18,5 per cent by wt. ie to be ex-
pected for such a benzine, so that the gasification of the HF-plant is about 1 1/2
per cent by wt. higher than in the DHD-plant . ,

Developing work:

The developing work tends especially to lessen the egasification of the
HF=plant end to lengthen the period duration, The circulation g€as should be
washed during the aromatization, in order to increase the hydrogen partial pres-
sure and to reduce the coke accumlation, An extention of the operation reriods
is thereby hoped for.

Instead of three furnaces operating in a group, in the second HF-plant
which is in construction at the time, only one furnace with a catalyst volume
of 7 1/2m3 i3 installed. In this, the so-cdlled tube furnace, the tempera- 1040
ture decrease should be avoided through direct heating during the reaction. By
means of the tube furrace, a lowering of the gas formation and an increase of the
production period by about 18 hours is expected,
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~ in addition cme has givén up the regeneration circulation in the second
HF-plunt. Each tube furnace i3 conmected with only one circulation, as with
the DHD-pleat .. ’ ‘ i . '

Valuntion:

1. The HF-plant manufuctures distilled benzine from petroleum and is not connected
with a bydrogenstion plunt. In its comstruction it hes consciously approached
petroleun refining. Instead of & revolving gus preheuter as exhidited in our
‘BHD=-chember with 30 hairpins with e collective length of $40-m,  the HF-plant uses
two furnace chembers with tubes of & collective length of 2600 m, Tbis results

io slight variations in maintaining the resction tesperatures; and demands thnt

the juality of the injection product be kept as constunt as possible,

2. 1o order to hold down the gesificution the HF-plant is operated ot & pressure
of 15-25 atm. The production period lests only 10 hours, The short production
time, which makes extreordinerily difficult &n optimum operation of the nlent,
diminishes the production per m® of cotalyst.

_If the HF-pluant, requires 45 m® of catalyst for 5000 mt/month of benzine
and the DHD-plant at Ioaelits requires 64 m> of catulyst to produce 13,000 mt/month
of benzine, then on t'ese bases nroduction of 1000 mt/month of benzine requires
rospectively 9 or 4.8 m3 of catalyst. Since this 1ia ooly a standsrd for the combined
efficlency of the total pleat, and siuce the aromatization 1s en imnortent part of "~
the operation cost, the operation cost of &the HF-process is higher than thaot of the
DHD-process, '

In spite of the lowered pressure, the volume of gas remerated in the HF-
plant is larger than in the DHD-plart (whereby the higher coke accumuleticn is
clear). : ' '

[ ]
3. The removal of the easily polymerized products from the aromatization benzine
i3 pot undertuken as in the case of the DHD-process through hydroremstion, but
through sulfuric acid refining. This requires sn additional consumption in sul -
furic acid and caustic und increased operating cost. :

4, In order to produce & product huving a devisble boiling curve, the HF-plant
places incressed rostrictions on the (uality of the crude benzine. The crude
benzine must possess sufficient portion in low-boillng hydrocarbons, in order that
the boiling curve is attained in a profiteble region. Tle HF-benzime contains 55~
56 per cent b vol. In aromatic substences and hus & vupor pressure of 0.5 atm.

SCHLi OF Thy HF-PLNT oT LOOSBILRB.., JULY 1943,

1041

Throughput: 12 mt/hr crude benzine from pe:roleum.
Production: 5000 nt/month of HF-.benzine.
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HEAVY O1L CRACKING-
STAFFIN

Frames 1045-7
 Abstract
The cracking of stripper heavy-oil, obtainsd from petroleum products,
is practicable. On the other band, knowledge is nonexistant on the oracking of
stripper heavy-oil obtained from coal. There does exist, however, the probability

that this too can be cracked into middle oil. Concerning this, some short ex-
periments should clarify the situation. .

Stripper heavy-oil, a product of coal or sump-phasge hydrogenation, forms
in the distillation of the 700 atm. sump-phase stripper. After separation of the
benzine and middle oils, it is obtained as residue. The first two &0 to pre-
hydrogenation and benzination and are by means of hydrogenation end cracking trans--

 formed into bengine. On the other hand the heavy oil is sent back to the sump-
phase chamber; in order to be hydrogenated end cracked to middle oil by means of a
further prolonged stay at 700 atm, .

" In the case of a 700 atm. coal chamber, which 1s operated on bemzine and
.middle oil; the accumulation in heavy oil amounts to about 1.5 times the accumule-
tion in benzine and middle oil, and by increased charge attains a mltiple of this
value. In the 700 atm. sump-phase chamber the hydrogenation is good, the crack-
ing 18 slight. This is worked out separately in the case of the mamufacture of
petroleum products, which in themselves are already hydrogen-rich. R

If this heavy o1l should not be sent back to the chamber, for the pur-
pose of trensforming the heavy oils into middle oil and benzine the following two
methods are offered: the first exists in the hydrogenation and the connecting
cracking. This can take place in the same chamber through refluxing or in a
seoond 700 atm, chamber over a compactly arrenged contact. The second poseibility
is first to orack the heavy 04l in a hydrogen-poor middle oil and then to hyaro- -
genate and benzinate in the gas phase.

. Therefore, the question arim;a. can heavy oil of the sump-phase be trans-
formed, by oracking, into middle oil, whereby coke formatfion should be elimin-
ated as much as posasible. : :

SPRAY GRAIN AND COAL-GRINDING
75

Poelitz: April 14, 1944

Frames 1048-53
Abatract

In March the spray grain accumulation of 36 at/day wes lmportant. Its
reason lay in a poor coal grinding. The fineness of grinding also of the portion



Report. 584-46R

of coal under 1 mm size Is spoiled with an increasing amount of spray grain,
and the hydrogenation capacity of the coal is reduced. A reduction, as much
as possible an elimination, of the spray grain accumulation must be effected.

‘The poor coul grinding is conditioned by the over-loading of the grind-
ipg aggregate in buildings 270 and 27). Of the two systems in building 270-
eech consis*ting of a hammer-and centrifuge ‘mill-~only one is operated at & ihrough-
put of 1600 mt/day. In ihe case of this ratio, about 400 mt/day in coarse grainm’
are caught in the swinging sieves of building n71 and are sent aver the .rolling
cradle. . Overloading of the rolling cradle results that the product .. which 1s no%
sleved, containg up tu 40 per cent c¢oarse grain 1f a part of it is crushed in
the concentration mill), the rest, however, which is considerable, furuishes the
spray grain

"For the purpose of better grinding, is 338 recessary that in the case
ot a throughput of more then 1200 mt/day two systems be operated im building 270
A reserve is again aveilable, &s soon as two pewly-ordered hammer mills come 1nto‘
operat ion

For the removal of the spray grain; instead of the present wet filtra-
tion, wiich makes o1l waste unevoidable and gives a product, for wiich no use
exists, a dry filtratiou has been imstalled in building £71. On all occasion
must the coul be screened after the rolling cradle. To thut purpose, the pro-
ducts are to be senl collectively after the rolling cradle over one of the fwo
swinging sieves, which are newly erected for the £ifth furmace. The coarse grain

captured by fhls is removed from the sySs tem and amounts to about 2 per ceni of

tho coal.
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CRACKING OF OILS IN A' SPHARICAL FURNACE
DR. STEFTEN

Poelitz: November 24, 1944
Translat ion Frame 1054

1054

it

Dr. Pler:

. -1 refer to-my letter of October 21, 1944, with which I reported to you
concerning the intention to crack crude oil residue in a spherical furnace. Mean-
time a spherical furnace has been running all right for about three weoks, 80 that
it has proved, that the coke formed in the cracking is crushed by the grinding sub-
stances and is discharged from the furnace in the form of powder. I think, there-
fore, that a basis is given for a patent announcemsnt; and we should make an outline
of our idea.

1 ask for your criticiam and aid in the patent presentation.
liith friendly greetings.

POZLITZ CRACKING PROCsSS-PAT:-NT SPECIFICATIONS
DR. STEFFEN

Poelitz: December £, 1944

Frames 1055-8
Abstract

. The report-is a duplicate of a report abstracted under the title Crack-
ing Process at Poelitz (Reel 76, Frames 1071-6).

CRACKING ..ITH APPARATUS PREJSNT IN THE HYDROGENATION PLANT
DR. STEFFEN

Poelitz: November 27, 1944

Frames 1059-65
Abstract

After the bombing attacks of 1944, & new problem appsared at the hydro-
genation plant at Poelitz. The plant for the production, compression and circula-
* tion of the hydrogen has been the most susceptible and required the longest repair
time of any in the whole unit, Therefore, production must be attempted, without
hydrogen consumption, by returning to petroleum products-and tar as-raw material.
The cracking process 1s used, the petroleum products being cracked partly under
pressure in the liquid phase, and without pressure in the gas phase. It is import-
ant, then, to examine the plant apparatus and if mecessary reconstruct and install
a portion for the cracking of petroleum products and tars.

For cracking under pressure, in addition to separators, coolera; heat
exchangers and fractioning columns, a tube furnace is also necessary. The tube
diemgters are 100 mm, end the furnace must be able to withstend a temperaturs of
500°C at 70 atm, Qne coal chamber was preparsd for the cracking and a second for
the distillation of the oracked preducts which accumulate. The pre-heater of the
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oracking chamber included in both the cold and medium channels 7 capillary pins
of 90 mn diameter and in the hot part 10 pins of 45 mm diameter, In the dis-
tillation chamber, a high-pressure furnace filled with Rashig®s rings was ex-
perimentally inetalled as a distillation column, in order to obtain a heavy oil,
in addition to benzine and middle oil, .

A8 explained by the flow sheets which are attached to the ‘report, the
‘following operation is planned., The petroleum product, charged to 50 atm,, 18 led
over a regenerator and the cold part of the preheater to the heat exchanger of the
cracking chamber. There the high-boiling tars and inorganic constituents are sep-
arated and given up over a cooler. The main products of the heat separator, in
which the cracked products are centered, are fed over regenerators and coolers to ,
the stripper container and the distillation chamber. After decomposing in the latter
into benzine end middle 0il, these products are sent to a separdator, where benzine,
middle oil and residue gases are dravn off, and the heavy oil, which accumulated,
passes through a cooler into a reflux tank. . This heavy oil is charged to the crack.
ing chamber, passing through two regenerators, the preheater, reaction furnace and
heat - exchanger. By 500°C heating, and expansion from 50 to 7 atm., it 18 guaranteed
that only the distillate is through the cracking zone of the preheater, eliminating
any coking which might otherwise occur, ' ‘

For oracking at etmospheric pressure, a carbonization furnace was reconvert:
ed; piotures of which were shown at the end of the report. - The -following method
of operation is used. The petroleum residue is charged to the preheater, attain. ‘
ing a temperature of 350°C and a pressure of 4-8 atm., and after the adiition of more
vapor, it 1s injected into the furnace. The latter is a rotating drum furnace, con- -
taining a grinding substance, and here catalytic conversion takes Place, The raw '
materials which are gaseous at furnace temperature leave the furnace and enter &
quiet zone, where their velocity diminishes, allowing the coke dust which was carried .
over to settle. The materials then pass through the tar separator into the pre-
cooler. By spraying with accumulating pre-cooler 0il, the high-boiling hydrocarbons
are precipitated here. The gaseous products enter the after-cooler and are sprayed
with the accumulating after-cooler oil, a mixture of 30-per cent benzine end 70 per
cent hydrocarbons boiling under 3%50°C, The residue gases are charged over a collector
main, in which further benzine accumulates, and, by means of a blower, into the open. .
The coke forming in the drum is pulverized by the grinding substance, The rotating
of the drum is temporarily stepped up, and the coke is removed--dry, powdery, and
ash-free. The after-cooler oil 1is yielded in the distillation, while the pre=cooler
oil 1s stored, as recycle stock,

PREPARATION OF MOTOR FU.L BY CRACKING IN A SPHLRICAL FURNACE
, DR, STLFF:N }

Poelitz: December 4, 1944 -
¥rames 1066 -9
Abstract _
The spherical furnace of the hyﬁrogenation plant permite the products from

petroleum and tars to be heated to 550°¢C, The experiments in Poelitz have shown that
-at this temperature in the apherioa} furnace, motor fuel is obtained by continuous
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cracking of petroleum residue and coke. The crucking process evolved in Poelitz
permitted the manufacture of asphalt-free residue oils, of low hydrogen content,
snd'should be called upon for cracking of tars. The spherical furnuce is des-
cribed below, =3 it was used for carbonization and as it wus used atter recon~
struction for cracking.

As used for carbonization, the furmace comsisted chiefly of the rreheate’r,
the csrbonization drum and the condensation plant. The method of operation was
the following: Catalyst is added to the centrifuge residue, So. produce better carbon-
ization reaction, und the mizture is circulated to the carbonizatlon furnace. After
passipg tirough the preheaters, it enters, with a temperature  of 3%0°C; the carbon-
ization drum, a hollow rotating cylinder contalning grinding substances; end maja-
taining a wall-temperature of 530°C. The residue turns to coke, which is in turen
pulverized., low-pressure steam ig pessed over it, and carries the oil vapors formed
into the pre-cocler and then tie after-cooler. ln these tbey are condensed b
spraying .ith the accumulating cooled oils. The carbonization gas goes out the
roof, anu Lke ccke is sent back to the hydrogenstion.

‘ lu tke cese of crecking, there are spme minor changes in the spherical
furpasce, Lhe principal change being that the furnace is covered, allowing space
only for sn injection tube with vapor comnections. The cracking operation is as
follows: ‘Th¢ petroleum residue is heated to 3C0°C in the pre-heater: Under steam
pressure, it eanters the afum, which mainteins a wall-temperature of 3550-570°C.

The 0il vapors arc decomposed, forming low-boiling products, coke and gns. The
coke {much less than in the carbonization) 1s crushed by a grinding substance in the
drum, and carried out over a couveyor beit. The gaseous reaction products pass

out of u «rum tirough a coil and are prccipitat.d on the coke dust. Dassing into
the tar sepurator, they accumulute as ta: 3nd more coke, =y which point they are
transfered to the condensation plant, wu:cH ie oy urated as in the carbonlzation
process. Here pre-cooler and after-covier oils accumulate. The former is seut
with the raw msterial back into the process, while the latter is yielded in the dis-
tillation. It comsists of about one-third benzine end the rest gas oil, boiling
under 350°C. ’
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CRACKING PROCESS AT: POELITZ

DR. SPIsFFEN
Poelitz: December 2, 1944
Frames 1071-6
Abstract

The cracking procoss has found use in the production of low-boiling
hydrocarbons from hi ~boiling ones. Under the influence of high teaperatures,
at atmospheric or kigher pressure, benzines ape obtained by the tracking of
gas 0il of other still<higher boiling products. Since, in the cass of eracking,
together with low=boiling fractions, high-boiling tars aceumlate in slight amounts,
and since these easily incline to coking, in order to reach a long operation time,
it was necessary to draw off theue tars from the Process and to send only distillates
through the cracking zoume, ctherwise coke formation would necessitate clesning of
the apparatus. Most of the cracling methods used in industry eracked the distillates
and avoided the accusulation of coke, They are therefore. confined to asphalt-fres
products, with as low a hydrogen content as voasible.

It was, bowever, the imtent to develop a process, which produces rich,
asphalt-containing residue oils and tars, and permitted a oracking to coke. The
coks, which accumulates in thie case, 18 ssh-free and finds a furiher field of appli-
cation, for the production of eletrodes. The processes used up #ill now for coke
cracking are discontinuous types throughout. The coke remains ie the apparatus
and must be cleared after the interruption of the process. This type of operation
has found only limited application in fadustry,

4 process 1s described, which has proved in practice to crack residus
oils to coke, wheredby the coke accumulates in a fom which is continuously drawn
off. Ior this purpose, the pre-heated product is charged into a heated, rotating
cracking-furnace, which is filled with grinding substances. Theae latter pulverize
the coke. The coke dusgt is led to a coil, which cont {nuoualy brings it cus., This
operation method is carried through, first of all, for eracking at atmospheric or g
slightly higher pressure, It cen, however, b ¢orresponding chauges of the rotating
furrace and exit, be chengod to cracking under pressure. Furthermore, the method
permits the addition of catalysts, which influence the cracking or the condition
of the coke,

A Bample precess, mentioned in the original report, hes already been dege :
cribed in the abstruct of Cracking with Appuratus Present in the Hydrogenstion Fur.
nace (Reel 76, Frames 1059-65). Some specific production da 8, howaver, might be
mentioned. In the case of a throughput of 2 m3/hp of petroleum, 25 m® of pre-cooler
0il and 19 m® of after-cooler oil 1s obtained in 24 hours. In eddition, about
50 m3/hr of residue gas, e slight amount of tar and 0.8 mt/day of coke 1s also ob.
tained,
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GRACKING cXPERIMINTS IN A CARBONIZATION FURNACE
DR. STLFFEN B

‘ Poelitz: November 14, 1944

‘Frames 1078-94

Abstract

Carbonization furnece 1X was installed after technical alterations for
experiments on cracking from petroleum residues to coke. 0Om November 2, the first -
cracked benzine was produced, and the furnace has been in operation since, running
with a charge of 2 m?/hr of raw material at 550°C. The results-up to now promise
to be successful.' Some general experimentel deta is given in the following. Into
the carbonization furnace, which 1s operated at a pressurs of 40 mm of water, 1is
charged petroleum residue at a tempsrature of 550°C, forming cracked gas, benzine,
gas oil and coke. The coke accumulates chiefly in the powder form and is carried out
as suck, Alterations are beinmg worked out for the continuous removal of the coke.
The present; condensation plant, which was erectec for high-boiling oils, is not
sufficient to completely condense the accumulating benzine, and alterations are need-
ed. On the basis of results up to now, carbonization furnace X was recomstructed
for cracking and shonld ge into operation on November 22.

Ov. the proposal of Dr. Wissel, She experiments were begun in order to
produce, in cue of ihe carbonization furnaces, benzine and gas oil from petroleum '
resldues. For this purpose, carsonization furnace 1X, a sphericel furnace, was re-
built from October 24 to 30. It wus necessary to lengthen the time of stay of the
vaporous hydrocarbons in ihe drum, in order to obtain in the case of pressureless
cracking at 550°C the effective reaction time. Therefore, the washing heed was re-
moved from the entrance of the carbonization furnace. In the peep holes at the side
of the coil in the exit of the furnace, there was connected a siphon pipe for the
productz which were removed. This was comnected over a separator pot of about 200 1.
capacily with the pre-cooler column. This arrangement forced the hydrocarbon vapor
" to stream through tlie whole furmace, A sketch accompanying the report showed the
normal carbonizatioa furnace and one rebuilt for cracking.

On October 30, the pre-heater was beated to 350°C, and petroleum residue
was sont through. In the pre-heeter a pressure of 4 atm, was maintained for 24 hours,
and a pressure of 8 atm. was held for another 24 hours. Under these conditions, as
investigations stowed, no crackirg occurred in the 100 m. long pre-heater tube with
a chavge of 2 wdfnr, '

In the lst experiment, the drum temperature was brought up to 530°C and
a charge of 1.7 mO/py, was injected, in which case a cracking was detected., There
were obtained e pre-cooler product, which had a boiling ratio like tie crude product
and en after-cooler cil, which contained about 10 per cent by vol. hoiling up to
200° and 58 per cent by vol. boiling up to 350°C. Therefore, benzise and gas oil
were formsd, plus an hourly accumulation of 50 of gas. ,

he 2nd experiment, ccnducted analogously to the lat, confirmed the re-
sults of the latter. In the products formed there was 4.5 per cent by vol., in benzine
and 7 per cent by vol. in gas o1l boiling from 200 to 350°C. On account of the high’
temporaturvs of the after-cooler, which lay. at 50-65°C, a portion of the benzine could
not be condensed, so that the daily yield ley above tkis value. ‘
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In the 3rd experiment, the drun temperature was increased to 550°C
with the seme charge- In this experiment the drum had been £illed with coka when
the siphon pipe suddenly choked, so %hat the cireulation also had g be stoppad.
The openiag of the coil showed thet his wane completely free, whersas the siphon
Pipe was choked with coke, while tho greatesi amount of coke was Ycupd i1a nowder
form in the ter trap. The strear of the vapor escaping through the siphon sube
hud carried over the coke duss. After the cieaning of the fubes and the teo trep,
the experinent continued fer thiriy-six operating hours. Io the after-cocler oil,
15 per cent benzine was found, in spite of the high after-cooler Gemperetire of
60-90°C.. Therefore, us expacied, the cracking was stronger at 550°C. Tac coke
contained about 15 perr cent: benzene Goustituents, As the result ot this experi.
ment, it wes determined that the drum (ischargzs the coke mostly in the vowder form.
It was coasiderved, therefore, thas velocity of the escaping vapors be so reduced
that the coke weuld fall into tne ox1t casing, and the vapors would escape for
condensat lon, Co- :

In the 4tk expurimens, in order to operate the apparatus further, the
coke was discharged discontinucusly, The drum tenperature was 550°C and the tharge
2.4 o3/hr. For disconiinuous discharge of the coke, after 20 operation hours the
drum wes stopped and operatsd dry for 2 hrs, Then, the number of revblu‘tionsD wvhieh
had amoun’ed to about one per minute, was increased to 8 for about 2 hours. There..
by, & porticn of the coks wus ddscharged and cerried away over the waste belt. After.
two hours, material wss aguin injected . This coke discharge was repeated after
another 20 hours, vhereby the ¢xy operation wes limited to 1 hour aad the operation
at high rotation wes likewise reduced to l hr. pltogether, the exporimeat ran over
50 hours, of which the apperatus wes operated for 44 hours in production. Phe aftes.
cooler temperaiure wes held aj 40-00°C, In order to reach this, the temperature in
the pre-cooler had tc¢ be xejpl below 150°C, Thereby was obtained a greater amount
of pre-cooler oil and a emaller amount of after<cooler oll. The latier, hcwever,
‘yielded 36 per cemi by vol. 1n benzine boiling at 200°C end 8L per cent by vol. in
benzine boiling at 3%0°C. In the new formedlou wes obtained 7.5 per cens by vol.
benzine and 8.6 per cent by vol. gas 0il. To the soke product was added 0.5 per
cent by weight soda. In acdiition, there was in all experiments about 18 stm, atean
to pulverize the products in the injsciion. A '

The results of the above sxperiments prove that in order to obiein con
tinuous coke discharge, the valocily of the vepor being carried into the coil for
condensation rust be co reduced, that the coke is not carried over. if, fur the
present, the peep bolss in the coil were used, in order to conuect the conguet oy
for condensation, it was recommenied tc meke 2 quiet zonme, In this quiet zome the
velocity of the escaping vepors is reduced to about 1/10 of the previous value,
Secondly, it was considered to improve the present’condensatiop for the orecipibtation
of low-boiling benzin=s. From the carvomization furnace,i the vapors arrive in the
pre=cooler at about 370°C. There They are precipitated by the pra=coole: 0il, which
is operated counter in the circulstion over two coil coolers. The temperavure of
this pre-cooler wash cil c¢an be stroagly varied through the cooler, If “he tempera-
ture is meintained at 300°C, “here accumulates in the pre-cooler column an 0il, which
resembles the boiling characterisiica bof the rew materiel and contains about 20 per
cent in products boiling under 350°C, If the temperature is brought to 150°C, there. .
is obtained around 30 per cent in hydrocarbons boiling wp to 350°¢, therefore a
great amoun” of the gas oil formed. PFrom the pre-coole™ heud thc vapors enter the
after-cooler at 300° or 150°C., In this the low-boiling fractions are precipitated
“in an analogous method by gpraying with after-ceoles ojl, “'he temperature of the
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after-cooler oll is determined by the output of this and toe temperature of the
vapors coming from the pre-cooler. The product of the pre-cooier is added as re-
c¢ycle to the fresh product, sné returned to the furnace. The product of the after-
coolcer is so regulated by the temperature in the pre-cooler, that it contains asg
low a po¥tion as possible in over-350°C bolling hydrocarbons {about 5 purcent)('

In additicn, through the low temperature-state of the after-cooler producta of .
about 20°C, the benzine produced is carried off in the after-cooler oil  The after-
cooler oil, then, chiefly consists of henzine and gas oil. The last ‘half of this
report consisted of the drewings end date sheeis already described.

CRACKING PROGESS AT POLLITZ
DR. STerfaN

Poelitz: November 23, 1944

Frames 1095-1100
Abghract

The introduction and general process described in the originel report
has already bean presented in tie abstract of Cracking Process at Poelitz (Reel 76,
¥rames JO71-6}. 'The sample process, however, iz not indentical with the one pru-
viously described; snd will be presented here. The Liquid producks are trought to
temperature i the beating coil under pressure, in which case no nobesorthy rrack.
ing tekes place, Firom bere it gues %o the rolating furnace, which is heated by gac
from the outside. The furnace rontains grinding substances which moves-during tho
Trotation and crushes the coke. The vaporous producte run through the furnate and are
cracked: They are drawn off al the other end of the furnace and conducted to the
coadensation plant. 1In this, by means of corresponding fractioning appacatus, there
forms a heavy residue oil, & gns o0il and a benzine, At the boitom exit of the furnace,
th: coke is removed. Through the rotary actiinr of the furpace drum, the coke iz
relgsed siduways ana tossed througn suitable sceops into the exit coll. ‘The exit coil _ .-
tken pressures the cclke over a dipping into the opon, and carried away by means of
a conveyor outfit. - Supplementery drawings are uased to explain the operation. In this
epparatus, residues were cracked from petrcleum, of which 20 Per cent boiled below
3%0°C. In addition to the cracked gas, bepzine and pes oil, a heavy oil accumulated,
which recycles into the process, while tke coke is brought ocut continuoualy in”éfﬂry
form. . : '
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ORACKING iXP:RIMGNIS IN A CARBONIZATION FURNACE
= D, orawEswm

PR

Poelitz: becqnber 12, 1944
Frames 110110

Atter installation of a new pre-heater, furnace 1X was again put into
production on November 13. By suitable operation of the condenser, and the after-
cooler, it was possible to regulate oil to a boiling point of 350°C. At first
the injection was held at 2 m5 and the drum temperature at 550-70°C. The pre-
cooler oil contained coke dust in the amounts of 0.l«l.0 per cent, On the 19th,
while drawing off the tar, the hydrocarbon vapors flashed in the tar trap. The
chief, however, extinguished the blaze without greater damage. A8 counter-pre-
cautions, the following improvements were undertaken during the course of repairs.
To the tar trap was connected a 1/2 m3 container as a sluice with & covered oone
nection. Theredy an ignition of the tar vapors is avoided in the future, In
addition, in order to reduce the velocity of the vapors escaping from the drum
and thereby faevor a settling of the coke dust, above the coke-discharge chute a
box was installed. From this the vapors moved to the tar trep and from there to
the condenser. Furthermore, an after-cooler oil container was. installed, from
which the product could be charged into a tank car. On account of the starting
of the first coal chember and the finishing of additiomal oarbonization furnaces,
the repair could be conocluded within a week, -After these alterations the fur-
nace was put into operation again on November 27, At first with drum tempera-
turesof 550-570°C, the furnace was operated on an after-cooler oil which contained
65 per cent benzine and middle oil, The injection was 2 m3/br, In this time
the new formation in benzine amounted to 23,8 per cent by weight., {/ith a drum
temperature of 570°, on December 1 the injection was increased to 3 m® and the
after-cooler oil was operated at a bo%ung point of 350°C, There accumilated
0.62 mt/hr or 0,75 m3/hr in benzine aid middle. The after-cooler oil contained
40 per cent benzine. The coke was brought out in intervals of 12 hours by in-
creasing the number of revolutions of the drum to 8 1/2 revolutions per minute.’
There accumlated in the process 0.8-1.0. mt/dey in discharged coke. This was pre-
gent in the greatest amount ss powder, which, however, contained single lumps.
0n December 4, pre-cooler oil was atided in the same portions to petroleun residue.
On the Sth the injection was increased to 4 43, (n this day the furnace had %o
be interrupted because of an air alarm. In starting again, it was discovered that
the pre-heater had a leaky flange comnection. In adaition, the drum was damaged
near the injection. The drum had up to now 14,000 operating hours, 8o that the
damage must be attributed to the long operating time. In order to have & furnace
in operation again, furnace X was made ready. The carbonization furnace X ran
338 hours on cracking. Twice stoppages ocourred in the oil 8as connsctions before
the tar trap, whioh, by installation of a coke cleszner in this place, should be
eliminated. There wers injsoted 0.8 md/hr of petroleua residue and 2.8 m3/br
of pre-cooler-oil (ratio 1:2.9). There was prodused 0.6 &/br or 0,5 mt/br or
380 mt/nonth in after-cooler oil. In order to reach a higher production, the
drun tempsrature should be lncreased to 580°C. In addition the burning jet should
be incressed from 13 to 16 mm. The use of round grinding substances in furnace
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X has not been approved in the Case of cracking. The furnace contained coke mot
in powder form, but in great round lumps, The old grinding substances wers in-
Jected again, From 100 kg of petroleun residue with 24 per cent in under-3350°boil-
ing products were produced: 21.9 kg benzine; 50.8 kg middle oil; 18,3 kg cracked
gas; 9.0 kg tar, coke and waste. The oracked gas corresponded to a vapor-phase
cracked gas, and contained 13 per cent ethylene, 1l psr cent propyleno and 5 per
cent butylmoo The heat value was u..ooo calo e

" CRACKING EXP:RIMGNTS IN A CARBONIZATION FURNACE
= Dm, orwmRE®

Poelitz: Jamuary 12, 1945

. Frames 111116
Abstract

The firet part of this report can be found in the information on Chamber
X in the last of the abstract of Crackl eriments in a Carbonization Furnace
(Reel 76, Frames 1101-10). Carbonization furnace X was rebuilt in the same menner
for cracking as furnace lX. The only difference was that furnace X was filled
with round grinding substances instesd of angular as the other furnace. The pet-
roleum residue was cracked under the refluxing of the pre-cooler oil. The crude
product was pumped from the tank car into the 100 m® tank 1V and from there charg-
ed to the 100 m° mixing tank III as required. The mixture (soda wae added) was
charged to the pre-heater and heated up, at 4 atm., to .250-300°C. Then the product
was injected under addition of vaper into the Grum, The injection was 3 m5/hr; the
drun elements had a constant temperaturs of 570°, An experiment, to increase the
charge to 4 o®  caused a decrease of the temperstures st the emtrance to the arum,
80 that the maximm charge was for the present 3.5 m3/hr. After 100 hours the
vapor addition was given up, and the number of rotetions of the drum was increased,
80 that the coke ocould be removed. After an additiomal 50 hours of operation, inm
order to force the coke discharge, for two hours the drum was operated dry end then
after the addition of vapor the number of rotations was increassed. There cams out
only coke lumps. After ra-starting, the furnace soon clogged up befors the con-
denser and hed to be opsrated cold. Examination showed that the connection before
the tar trap was adulterated with coke, which was removed. Injection was started
egain shortly before the air raid on December 21, when the furnace had to be shut
off again. After a stand still of about a week, furnace X was back into product-
ion on the 28th. Altogether, furmace X ran 338 hours on production with a charge
of 3 m3/hr. From 100 kg of petroleum residue the following yield was obtained: ;
benzine (200°C)=-20.1 kg; gas benzine-1.8 kg; after-cooler oil (yver 200°C)-50,8 kg: -
ter-2.2 kg, cracked gas-18.3 kg, coke-5.2 kg; and waste-1.6 kg. The yield in auto
benzine amounted to about 22 per cent and the diessl fuel gas about 50 per cent
of the injected petroleum residue. The hourly charge lay at 3 a® injection or 0.8
o3 fresh product. The after-oooler oil production amcunted to 0.6 m>/hr or 0.5 mt/
hr. In order to produce 500 mt/month in after-cooler oil at each spherical furnace,
the charge must be inoreased to 4-4.95 m /hro Yor this purpose the burner heads,
which serve for the beating of the drum, are to be enlarged. In addition the end
temperature of the oils heated in the pra-heater will be brought up to 350-380°C,
Tho drum thnperatnre ehouid be. set up by way of exzperiment to 580°C.
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CRACKING OF C.RBONIZATION T:iR FROX BROKN COAL
B ~ DR, STFELN

Poelitz: Pebruary 23, 1945

Frames 1117-21 T
Abstract

In BOhlen a DHD-double chamber is under construction and is almost com-
pleted. In the case. of the temporary benzine situation, Bohlen sought another
charge for this chamber snd has in brief experiments cracked brown-coal--carboni-
Zation tar over a DHD-contact, The apparatus consisted of a furnace with 1.6 1.
of pulverized 7360-catalyst, an electric pre-heater, injection pump and cooler.
The experiments were undertaken the beginning of November. In 2 experiments over
200 and 300 hours, at a temperature of 25 mv there was injected 1.6 1/hr of brown
coal tar, By addition of about 500 1/hr of hydrogen, the pressure was maintained
at 50-80 atm. The gas which accumulated contained 88 per cent hydrogen. The
acoumulating stripper was investigated concerning its percentége content in pro-
ducts boiling under 330°C, which in the beginning was about 50 per cent by vol.
If this portion should fall to 40 per cent, the experiment is stopped and the
contact is regenmerated by burning with air at atmospheric pressure. The pur-
pose of this pressure cracking over DHD-contact is the production of Jo=fuel.
The solidifying point of this should lie below=30°C. In order to carry the ex-
. periment over into a large scale, one of the DHD-chambers was rebuilt, and 2 pre-
heater chunnels, with regemerator and two furnaces, were installed. It is planned
- to operate the 6-fold chamber und the 3-fold chamber in rarallel. Thereby each
part consisted of a regenerator, two furnaces and two pre-heater channels. It is
especially important that the injection product be free from A-middle oil, and
therefore free from products boiling under 325°C, If these are present, however,
hydrogen should be used, In addition, it wus observed that an increase of the
reaction temperature to about 28 mv produced strong asphaelt formation (7.9 per
cent asphalt in stripper), while the product boiling under 325°C underwent no in-
crease., The injection product had the following composition: carbon-87.3 per cent,
hydrogen-9.89 per cent, oxygen-1.76 per cent, nitrogen-0.21 per cent and sulfur-
0.84 per cent. The benzine obtained from the stripper has the following composi-
tion: carbon-86.45 per cent, hydrogen-11.98 per cent, sulfur-0.41 per cent, nitro-
gen-0.09 per cent, oxygen-1.31 per cent, chlorine-0.03 per cent,
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DECOMPOSITION OF HIGH:R-MOLSCULAR-WEIGHT HYDROCARBONS WITH STEAM
DR, SCHILLR AND DR, HUPINJR

“ - Oppau: April ?, 1930
Frames 1123.-33

Abstract 7

{poorly legible)

In the case of the decomposition of illuminating ges using the tube
process there occurred scot formaiion in the catalyst, The eas, however, waes
conducted over a molybdenum catalyst at 350° before the decomposition, and Call
and a part of the organie sulfur. compounds were removed, so that the soot
formation ceased. In this cass, therefore, a contamination wes ihe accaglop -
for the soot fommation, Higher molecular hydrocarbone, especialiy tho unsgi.-
urated hydrocarbons, even in the pure form indicate soot formation. Ethane acss
practically like methane and propaps in forming slight amounts of soot. Tenper
cent etbylene and propylene in msthanc (or Hp) can be decomposed ower fi-U-caba-
lyst{1l) without soot formation if the catalyst temperature is above 600° aud &
suitably large excess of steam is used. For gas mixtures (proﬁhna;propylanef
the Ni-U-catalyst(l) or Ni-V-catalyst(2) 1s shown %o be tho bost. Such o e
U=catalyst(1l) yae produced in great amounts and sent %o Amorica for anparimontal
purposes. '

1. - Nig0, + G0y ¥ kaolin
2, Nig0, * Vg0, + kaolin

APPARATYS FOR THi DETeRMINATION OF TOTAL
SULFUR IN GASES AND-VOLITIL. SUIFUR IN COAL
DR. FR. GRASSNLR

. Oppau:; May 27, 1936

Frames 1135-43
> . Abstract

In en earlier paper, a method wss described by ‘us for the determination
of the totel sulfur in gasges, by ignition with oxygen.on platinum, ia one of the
apparatus developed from the -Pregl's beaded tube. The sulfuric scid formed:ls
determined volumetrically or micrOugravimetrically as barium suifate. The appar-
atus which is used for the combustion of gases containing li$tle or av carhoL
compounds has little use when the gases contain hydrocarhone of aigh carben cons
tent, for exemple, brown.coal-gas, propane, etc.; the combustion cate mast e
chosen so small that at most about 10 1/hr of gas car be burned, which in the
case of a slight sulfur conteat of the gas leads to a longer combustion period.
Suitably the new apparatus described as follows off'ers the Possibllity of vu:in.
ing carbon-rich gases quickly and nevertheless absorbing the vilde of sulfup
which forms, In the new construction, the iaside width of the combustion tubeg
is increased from 8 to 14 mm; in place of the absorption parts o2 the Pregi.’s
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beaded tubes there is an intensively active absorption collector main with fritted
glass liner. With this apparatus, illuminating gas can be burned with a stream
velooity of 50 1/hr, propame with 25 1/hr and butene with 20 1/hr. The starting
of the apparatus is done in the following manner: The. glass beads of the collect-
or main are sprinkled above and below the filter plate with about 20 cm3 of 3 per
cent perhydrol solution, apd the. collector-main-is-fastened on ‘the roek erytal =
tube, After the suction pump has been instelled, platinum gauze is brought to
& glow by a bunsen burner ang put in the oxygen stream. The amount of oxygen is
determined by the type of gas to be burned, In this case the gas was burned with
160 1/hr of oxygen. 1In all cases it is to be seen that a slight vacuum pervails
in the combustion,tube, since otherwise the flams would be extinguished. After
the washing of the gas meter with the gas to be investigated, the gas from the
capillaries 15 ignited and to flame adjusted et 2-3 cm. length. The capillaries
are now inserted into the rock orystal tube; the gas must burn with'a quiet, level
fleme, Suction air, oxygen, and gas are suitably regulated, as much as necessary,
during the combustion. The water formed during the combustion is collected in
the collector main apa eventually, after short stoppage of the apparatus, blown
out of the main by compressed air, After finighing the combustion, the gas stream
is shut off, then the suction air and finally the oxygen stream; the collector
main is removed and washed out with distilled water. The rock crystal tube is
likewise washed out; the collected wash waters are concentrated to about 20 cm3
and sulfuric acid is precipitated in the filtered solution as barium sulfate,
The amount of barium sulfate is then determined by micro-analysis.,

For the determination of volatile sulfur in solid fuels (hard coal,
brown coal, briguet), the Pregl's tube was used by us in the origimal plan of
Pregl; recently the ebsorption part of the tube was replaced by an absorption
apparatus with fritted glass lining., The collector main 1s fed with 15 emd of
a 3 per cent perhydrol solution; about 100 g of coal is burned in a slow air
Or oxygen stream. The temperature of the electric furnace in the case of brown
coal 1s 600°, in the case of hard coal is 800°, After the washing of the absorp-
tion collector main and the combustion tube, the sulfuric acld precipitated as bar-
ium sulfate is determined by micro-analysig. -

EXAMINATION OF SAAR GAS (SULFOR
COMPOUNDS, BENZENK, CYANOGZN
AND ACLTYLiNg)
DR, FR. GRASSNER

Oppau; April 22, 1938

Frames 1145-57
Abstract

For the manufacture of Saar eas into hydrogen, methane, etc,. 1t 1s of
importance to become acquainted with the Secondary constituents and impurities
of the gas; especially the sulfur compounds contained in the gas should be in. o
véatigated closely. For the individual investigations, the gas was taken to the
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analytical laboratory at Oppau, where a technical gas enalysis gave the
Tollowing composition: C0p=2.6 per cent; ungaturated hydrocarbonaesol per -
cent; 0p-0,5 per cent; C0-7.2 per cent; H,=52.3 per cent; ca4=25°8 per cent
and Ny=8.5 per cent. The determination of the total sulfur was carried out
by burning about 50 to 100 1., of gas with purified air on platinum gauze; in
the sondensate obtained,. 503" was-determined as -BaB0;5-The gulfur value ob-
tain;g in the course of 60 days varied from 105.9 mg to 17.1 mg of sulfur
per of gas reduced, with an average of 128.9 mg S/m° €as. JInorganic sulfur
compounds (HpS) could not be detected; cadmium acetate solution, in the case
of daily running through of the 8as, remained completely clear and colorless.
In the organic compounds of sulfur there came into observation: carbon disulfide,
mercaptans (cxﬂy»SH) perhaps also thio ether (C =S=Cy ) and others, thiophenes
and carbon oxysulfide, The determination of thes® sulfur compounds was under-
taken in the following manner: The gas was passed through a dry gas meter and
a calcium chloride tower and finally to a refrigeration vessel, cooled t0-80°C,
which contained 10 cm® of absolute aloohol, 1In this vessel in addition to benzens
there were condensed thiophenes and higher-boiling mercaptans, thio ether, and
carbon disulfide. The gas then streamed through two energy wash flagks (one
with fritted glass), which are each charged with 400 cm® of a mixture of about
300 cm® of IN methyl aleohol-potassium hydroxide and about 100 cm® of IN aqueous
potassium hydroxide; carbon oxysulfide forms with the aleoholic potassium hgdroxide
the compound G0,S(CHz)K. The sulfur values obtained over 39 days as mg S/m _
gas were the following: sulfur as CSp varied from 30.4 to 60,0 with an average
of 42.5; sulfur as COS from 67.6 to 102.0 with average of 83.6; sulfur as mer-
captens, thio ether etc. from 1,4 to 8.9 with average of 4.7; thiophene always
less than 1 mg.

‘ .

The benzene determination took place; according to the msthod of Berl,
by conducting the gas over activated charcoal, freeing the benzene from the
charcoal by steam and measuring in a micro-burette. The Cyanogen determination
took place, according to Drehschmidt, by pumping about 500-800 1. of gas in
about 16 hours through two bell-shaped washing flagks, each charged with a
mixture of 50 cm® of 10 per cent fresh ferrous sulfate solution and 100 cm® of
85 per cent sodium hydroxide solution. After washing out the wash flasks, the
liqiid was acidified with HCl, the hydrogen cyanide filtered out and washed with
a little cold water. The filtrate was heated in a beaker with about 10 per ceit
potassium hydroxide solution, and the potassium ferrocyanide which forms was
filtered by suction over a glass filter. After washing out the filter, the
liquid was evaporated in a platinum dish with sulfuric acid, and the residue was
ignited slightly. The determination of the iron oxido was accomplished either
by gravimetric, iodometric or_ colorimetric analysis. (lg Fe ®» 3079gscyanogen)a
Over 25 days the value ranged from 0,25 to 12.0 mg of cyanogen per m* of gas re-
duced, with an average of 3.7 mg. For the acetylene determination, ebout 2 1, gas
was mixed in a calibrated gas flask with 50 ca® of Ilosvay's reagent; the copper
salt formed was suction-filtered through a glass filter and analytically deter-
mined according to Willstatter and Maschmann, (1 ood 0,1N om0, = 1.301 mg
acetylene). Over 1l days the value varied from 1.76-2.58 g acetylene per md of

gas reduced, with an average of 2,12 8 '
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CALCULAT ION OF THAOR:TICAL GAs JANTITY
AN _GONVLRSION BY MuANS- OF NDWOGRAMS
DR. ST.FFsN

Poelitz: May 7, 1942

Frames 1164-7

Abstract

A mathematical disoussion of the calculation of the "theoretical gas
quantity in conversion”, which takes place according to the water gas equili-~
brium; : )

€O +H0 = Co, + H,
is presented together with nomograms for simple and quick calculations of the
same quantity, .
A sample calculation 1s given showing the use of the nomograms.-

Abstractor a'G-c C. Brous

STABILIZATION OF MATERIAL FROM LIgL ID SsP-RATOR
UND:R PRUSSURE IN THE ABS:NCL OF INTSRMEDIATE
EXPANSION AND RICH GAS COMPREISION

DR, KURP VISSEL - .

Poelitz: '_December 1, 1944

Frames 1172-6
Abstract

After the last attack, the technical condition of the manufacturing
operation was the following: the hydrogen production, including the wash and
compressor, had suffered heavy damage; however, a partial return to operation .
was poasible in a relatively short time, as was the case with most of the chembers
of the high-pressure operation. (On the other hand, the after~treatment of the
high~-pressure operation was destroyed to an extraordinary degree. The distilla-
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tion and the intermediate tanks, as well as the benzine wash, stabilization and
rich-gas producer were found in such & state thet they could not possibly be
fixed in a short time. Out of the total number of 39 intermediate tanks for
gas-phase and 1lijuid separator products, only 3 were in complete order. Of the

8 distillers present only 2 could be repaired within a momth, while 4 required .
.6 months and the rest 9 months for repair. The rich gas system was out of
operation for 2 months; and the liquid gas treating system would be about 60 por
cent repaired in 5 months. OQut of this preparation it was shown that with

a new method .of operation, a higher capacity could be reached. With this new
method, the stripper is no longer expanded to atmospheric pressure, but brought
directly from the 25 atm.-expansion flask into a pressure container with a cap-
acity of 150 md, which is analogous to the motor fuel tank. In this fuel tank,
the separation of water and product is undertaken, which removes the ammonium
sulfide-ammonia water at comtainer pressure (14-18 atm); and the water-free pro-
duct 1s stabilized in the pressure column and charged into the steam-heated dis-
tillation of DHD II plant. From there the benzine is drawn off over the sodium
hydroxide wash, water-wash and after-stabilization as a finished product, The
benzine must be taken over the supplmentary sodium hydroxide wash, water wash
and stabilization, since a complete stabilization, of the gas-phese liquid separa-
tor in the case of the high content of the churge .could not be produced . '

INSTALLATION OF 5uCO.:Dailf APPARMIUS FOR THu PRODUCTION OF MOTOR FULL
: DR. XURP WISSEL

Poeclitz: December 1. 1944

Sramss 1177-80
- Abstract

This report is similar to a previous one which hes been abastracted under
the title, Cracking with Apparatus Present in the Hydrogenation Plant {Reel 76,
Frames 1059-65) - : . .

SULFUR-CONTAINING FULL GAS
DR, KURT \"ISSEL

Poelitz: December 1, 1944

Frames 1181-4
Abstract

The sulfur-conteining fuel gas can be pre-heated only to about 350°, if
ordinary iron is used as material for the apparatus., In the case of higher temper-
atures there occurs strong corrosion through the formation of ferrous sulfide
The flue gases sliould be cooled only so far, that the wall temperature does not
fall below 275°C, otherwise there occurs the deposit of acidic ferrous sulfate
and corresponding strong corrosion. The temperature of 275°C 1is, thereby, only
a stopping velue; which varies with the sulfur content and the oxygen excess used
in the combustion. However, in the case of the preparation of 1nert gas from.
fuel gas, the cooling of the combusted gas below 300°C causes a desulfurization
of the fuel gas. ‘ L '





