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f Target Identification J
The locatlion of the Fischer-Tropsch plant

- of-the:Steinkohlen-Bergwerk-Rheinpreussen is

.-ghown by Figure l-page~2.. It has been referred
to variously. as locabed. in Homberg, Homberg-. -

' Meerbeck, Moers, and Moers-_Meerbecft, of which’
the 1last is the most acourate designation., Thils
plant is one of a'chain of Rheinpreussen plants

_ identified locally by the number of -the mine”

“shaft’w 1t which~they ‘are-associated.---South-of..
Homberg, near the Rhine, is the orlginal plant
at Shafts I, IT ahd III," and here also 1s the

, Main Qffice of the Company. Wes}t of this plant,

~.about half way ‘between Homberg and Moers is a
coking plant at shaft IVe A ‘short distance-narth-
east-of Moers is the present target at Shaft Vv
and considerably, farther to-the northwest is
another .coking. plant at Shaft VI nearLintfort.
There. is &n affillated plant, Gewerkschaft Neuw-
wihl; e shert distance northeast of Pulsberg.
All Fischer Tropsch activities were oonfined to

the Moers-Meerbeck plant.
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_IT. Inspectioh Proceaure'

The Moers-Meerbeck plant of Rheinpreussen
was occupled by American troops on the evening
of 4 Merch, 1945 and -the CIOS party errlved on
the morning of 6 March. (Captaln Eyles (21 Army
Group Hdgtrs.) Military leader of the party had
called at the plant on the evening ol o March.)
The inspection was poncluded”on the wmorning of
9 March. The only persons found in the plant who
appeared to be competent to give information about
operstions there were Betriebsfiihrers, Zlegler and
' Hackl#nder,. and Betrilebsleltern Breltensteln-and..
Tohman. Zlegler was a power enginee. bub familiar
with coking operations, and furnished only a small
part of the. total information. Hacklander weg
manager of the coking plant and Breltensteln and
Lohman were agssistant-manager and construction
. foreman respectively in the Syrthetlc fiel plant. ™
These three shown in Fig. 2 furnisheéd most of the
information about Fischer Tropsch operations, "ALl -
jnformation in this report, for which other sources
are not specified or oqvious, was obtained from the

four- men named. iy

A11 technical and top adminlstrative pergonnel
had been moved to unknown.locations gast of .the
Rhine. Appédrently the most valuaeble records,
including research reports-and notebooks, had glsgo
been moved. The documents which remeined, chief¥y
in basement store rooms, were -exemined 8% carefully
as time .permitted and those which looked most Lnfor-
mative were confiscatéds In some places this - ,
examination was difficult.because the docuinents had.
‘beeén geattered by combat troops.whp‘weré'bill?ted -

" in praétically all-of the few hebitable rooms'in
‘the plant. Some documents were found In-boxes
partly packed with indications that. .the shipping -
qf documents to safety hed been hasty and was not
completed, © . A R

. An effort has beet made -to sbstract, .and in
some cases to translate, what sppesr.to.be the:moat
important documents, on .the basis of subjsct -matber
and dates, for inclusion with'the prebent .report..

A large part of thefseized'material“hasﬂbeen;#ﬁ—w ,
corded’ on microfilm to facilltate Future examination.

i‘”AliistVdf:thexégized;dbcuménts'ié“atfﬁéhé¢7§8
Appendix A. T i : \
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III-Plant-Layout- -

Améng the documents seized wgie la¥ge plot
plens of the coking plant (Plan No.3) and of the
synthetic fuel plant (Plan No. 6) The latter has
been réproduced as Figure 3 page 6 and both have
been_used- tocheck-the-identity-of—the-butldings—
in the-target ares against the identities shown
by Figure 4 which was the best previous information.
In table I.page & 1s a list of only those buildings
for which more accurate or more informative identi-
flcation could be obtained from the plantplans., In
general the previous identification was sufficiently
accurate for the purpose at hand. However it will
be noted that the laboratory building, 96, wasg
thought to be a workshop, while the engine testing
laboratory, 97, the research laboratory, 120, were.
unidentified., Bullding 121 though to be a laboratory
or workshop proved to be a.gtorehouse. These mis~
takes are not surprising in view of the similarity
In structures of the bulldings in question, Just
southwest of the research laboratory, 126, was a
new bullding for pilot plant research rnot showm in
the DID plans ~Tn the area just north of gasholder
95, was a large bomb shelter or "bunker", also not
Indicated on-Fig.4. This was reported to be capable
of sheltering 666 to 1000 pgople and appeared to +
have suffered no real damage from bombing,

- From one of the captured plot plans of the
Treibstoffwerke it: is possible to determine the
years in which various additions to the plant were
made, It 1s assumed that the pilot plant research
bullding, southwest of bullding 120, and the bunkep
were-‘bullt in 1944 since they are not shown on the,
plan which includes 1943 construction, o

In normal times the synthetio fueI7p19nt';
(Treibstoffwerke) employed about 1800 men and
women in the operating departments and about 25 re-

search workers,
L . -
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TABIE I

“Correotion and Amplifioation of
o Building Identities i

“Building _, e '
PR e H "‘( b

£ 5 ' S s s shoWn on- plans.
$10 - 11 © Unknown ., - .Locbmotive shops.
112 S ' . . VWorkshops. o
T8 . v L b .Gatehouse,

faa " , -~ Tunoh"rbom..

o

‘_“_,15 et e ety r,&k,;mﬂv,"nm' “.M.-:-“'--.-G.J.L.“.:.,u.,,.,‘;wuv.».‘.-m.ﬂ.,-.Conveyor machlne‘!.‘y.
17 ' Crushing & 1oading - Washing, '

H8 . v Unknownt o vel . ‘-Compressorsﬁ
183 - e Coo:l,:_ng tower - - . Coke;conveyor.
124 L “Unkmowm o - “Goke bredker, . .-
‘ o ce »~':Pi‘!;ch casting plant.
o -.'.'. e e Imprqgnatlng 0il tenk..

3R C e ' - i‘Diesel. oil. refn.n:n.ng.‘:,
o) arbonating plan‘b FR

R

Condensation & tar I‘ecovery" o

Power' housa.«_, N
Tar stills T :




TABIE I.( contimued)

[

[

Building . =

Number -

' Assumed

8 _ UnknoWn '

99. . f- o

106 Condensation columns
107 ‘Store, S%e -gylinders -
108 = 111 illation plant
113 o Unknown o

nr o Die‘blllartlon plant
118 Unlmown e
120 o o
321~ - . leb.’ or workshop

123 Padked produots shed
124 Uhknown

126 : -
126. . . - Dietilla‘blon plant :
2y

1—28 " g ‘|l “
130 Unknwon I

131

132 Oovered loading bay. .

- Tdentity’

b

Aotual

Charcoal absorption
bowers...
 Water scrubbers.-
. Moohol plant.
Oil oracking*unit.

ostabillzation unit.

“ALG6HOL plant
Research laboratory.
Storehouse.

quuefled gae.

. shipping
Liquefled gas storag

7 Liquld fuel shipping.
Liquld fuel ‘blendirng
: - et
Lead_tetraethyl blending -
. Gate house.
Fire apparatus & gerage.



IV Pereonpel and Organization

od

‘The general director of Rheipreueeen Plants
was Heinribh ¥ost. Hils prinoipil agslstants are

pneenmably;$h9&9¢nem§ on letters -1ssued.
1ate In 1944 end early in 1945, from which . ’

Table II, page~ 11 'has been prepared. v

More.detailed information regardiﬁg a number

" of. employees of the eynthetio fuel plant.and
laboratories were found.on personnel cards which
were seized for future use as desired (Document 101).
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TABM«; IL..

NAGERTAL, PERSONNEL OF <’
W PLANT »».--,“_.__,,_7_‘

-y

-Gene»-Diréktof : i . Baumeiater -
e “'-Kb‘a_t o Arntzen—Né”umﬂhl
e e - Hilbert
Herra Direktor . o -
- Uterberg Brandinepektor
.-Kippers. . - .. Jondran,

“Striyen Schnok - wgﬂechnvﬁﬁf“hr"r

Dr. Grimme " Flottmann
Dr. K81bel ’ p Schmi ta-
Inapector . Markschelnder
-.B18¢her.... : - Sclmlteuv--~~-»--~
.Bofenachan . -
Wengeler Lo Oberingemewa
— Dr. Kochs
Betriebsfihrer - Scho]_ler
Heuer Schacht VI — K!.Srner
Kithl n . Dipl. Inggnieu::
Schmidt " - “ Nennstiel -
Schréder Neumﬂhl Deckert
'Thielicke ‘Schacht I/II "~ Bruckhsus
,Ziegler oo , '

AR

Maschinenfahrsteigerm i




utlined ky our informants-as-followss
Synthetic Fuel Plant ~ o

The' orgénj.sa,tion‘ of the Moers-Meerbeck .plant. was

Managing director ° Batmgartner
" General plant . Breitenstein
Processing - : * Rumef
Alcohol.plant. -~ . Dr';“Haeuser
Boiler and machinery . Biermann”
Power D Nute -
Workshop and erectien Lohmarin
Plant 'control _ Ing.Juengling
. Teelnlcal office : Herr Menger
h L Herr Girke
Coking Plant LT
Managing director " Hacklaender
Deputy | Ditgel
Plant engineer . . Holda C
Assletants . Witzke, Bilo, Schmalz, Koshn

Techn}étﬂ. office - -~ Westerlage
Laboratory: ' ‘

' - . \
- Chief chemist Dr.Grimme
» “Chemist o - Dr.Schmltt
# v . * Dr.Wiedmann
v Dr.Campen .

oo C— - ; Dr.Woellner
Engine testing I.abowato;'y ‘ Dr.Dahnefel_s‘pr

_Thip st of laboratory-persomel is believed o,be 1n-
complete and does not include the organigation “of the Research
Laboratory about which very little information could: beé.ob-..
tdined,



') Goking Plant

~ YVarious parts of the coklng -and by-product
‘reoovery plants ate shown by Fighres 5, 6, 7, 8
: o5 gures- 10y “'nd_lz_ane_also.ﬂnomﬁtMe-
same areas Of "the plent’ showing partioularly the
“bomb ‘demage. ‘

The plant contains three batteries of coke« :
ovens of which the two oldest were bullt in 1907
.:08.:and..the. newest--was- bullt din-1928-29, -There - are
210 ovens in all. The newer ovens handle~20 tone
.0of coal. per .charge, whiech.is coked -1n 32 hours, - -
The normal throughout of .all ovens was 1800 %ons
of coal per day which ‘yielded 1500: tons of .coke o
per day. . The coal was: stated to have " the following
_everage composition. 4

Water T . 107

- Washed EVeren ﬁpled coal
v Ash S 61
" Volatile Teaq .
Carbon 7 .69%
Sulfur . O - 0.8%.

s el s _...1

The coke—oven gas pr duced at, ‘this plant 13,-
~eugmented by that.from ovens. at adjacent-Shafts IV
wnd, VI, Of .the . .combined-total,-10000. cuble meters.
) ou 1s_oonvt_ted to: synthesis gas*‘about .3000°

ters“per’ ourigoes;to surroundingitownt_as:

‘fuel and the balance is used ln Plant V as Puele -+

‘et further Qetalls were: obtained about the
coklng operations orthe: recovery of" by-produots
since there appeared +0 be” nothing new or uncon-
ventional in this part of the plant.
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vI. Syntheaie Plent

The generel procedure involved im- th,e Moexrs
Fischer-Tropsch operations will be reviewed prior to
ooneideration of the individual etepe in greater deteil

Water ges 1s made from coke in eleven Koppere
generators end is passed. in pert through a catalytic
convertor unit to increase .the ratio of hydrogen- to
carbon monoxide. Coke oven'.gas is "cracked" with s{eam
non-catelyticelly in a bettery of six Cowper stoves and -
1s mixed with converted water-ges in- the proportion -
‘required to give & 2:1'ratio. of hydrogen to CO. The
mixed gas subjected to ooerse—purification (Grobrein-
‘igung) for HpS removel by passage through iron oxide,
end then 1is contacted with iron axide plus. sodium
carbonate at elevated temperature for fine purification
(Feinreinipung) to remove organi¢ sulfur. The purified

“gab goes to the T1rst stage of “synthesis ovens, conprising’
- two thirds of the total, snd then to water scrubbers end .
chercoal absorbers for removal of condensible products
(C3 end heavier). The unebeerbed Bases pass through
the second stege of szntheeis ovens .and to & final water
ecrubbing and chercoel absorption. = Ofl- condensate from
the water scrubbers is fractionated to meke several _...--
-dtstiliate cuts end wexy bottoms known as "gatsch". The
‘light hydrooarbons recovered from the charcoal are .
stabilized to yield benzin bottome snd-a 05-G fraction -
overhead which i8 liquéfisd under pressure and designated
by the eomewhat confusing; term:! gesol" . A

A Water Gas Genefat on' ' " ~- o

RN

e The water. gee generatore are arrenged in two v
batteries The older battery, conteining: six géneratore o
was ﬂmil in 1936 &and a“"eecond*battery of four generatorew
wes built in 1938, A f£ifth generator was added to the
letter battery in 1943. Fairly complete drewings end
' descriptions‘ef these generators were picked up {Doc 25) -
Wwhich ¥ndic te. that they were conventionsl “in- construction
' and operetiom except for somewhet mo 0 elaborate provisione
" for recovering waste heat then w:ﬁﬂd be used in the United
States. .. It was stated that normelly nine ( i’;the aleven
u.nite were in- servic "dcthat‘the“'totai‘coke consumption

dnd 6 eecondfe‘ 'ﬁrge.




- Fromsthe data in a selzed record book (Doc. 19), -
rable ITT, page 24,has been prepared summarizing the oper-
ation of these generators as carried out in 1941 and 1942

The remains of the old battery of water gds gene-
~rators—i-s—shown—by—Flgire—Ll3y—page-Bbv: - e

B. Water Gas Conversion.

Approximately 187 of thie water gas produced was
passed through a péir of catalytic convertors to increase
‘the ratio of Hp to CO.
convertors is also shown in Table III.. These convertors
are approximately .3 meters in diameter and 6 métérs high,
and operated at 450-500°C. The converted gas is water
washed and combined with the remainder of the water gas
in holder (55)

“From seized document No. 61 1t appears that the
convertor catalyst contained the following Aingredients
allthough its -entire composition was not given:

Cr 3.7%

Mu C0.%

) " P ‘ 0.1% .

- - . As . Trace

. A sample stated to be fresh convertor catalyst was
obtaineds— The -results of an analysis of this sample made
by the Fuel ResearcH Station are given op page 23a.

I C“ke 0ven Gas Craeking.

To further increase the synthesis gas supply~and .
to  complete the ad Justment of the Hp:CO ratlo to the -
desired 231, coke oven: gas in the amount of about .10,000

“cubic meters per -hour-is MWcracked® with steam in a battery
of three Cowper stoveS«:iThese are refractory .lined chanbers
hiﬂh packed with refractory r‘hecker brick. No significant
drawings~or further-detalls of construction were obtained.
The stoves are: usqd in rotation on a cle compri§ing
Plast, steam purge, "crack" and- steag %unge. The crack-

ing temperature was. stated 1o bve 1800°°C.. From seized. docu-
ment: No. 19 the following figures.were taken as repres- . -
entative of this cracking operation in. 1941 and 1942,




Water-gos Shift Catalyst, Sample No, 6.

This sample consisted of greyish—brown, irreguler-
shaped pleces, . approximate: size. range, 1/2 to . 3/4 in,,

of great hdraﬁé"§—Eﬁa'E@Eﬁﬁﬁfﬁ@?‘?tr@ngth“‘BuTk”den“Ttr”
1300 g. /liter. - - v T
”K“?Tsi . 9

Moisture (by dlstillation with xjrene 5.0
Additlonal.,mo,;.sture given off at 800°C. 13.0

pL 0 5.1
Fegs 85
CI‘2O:5 5.4
_Algo3 i , 2.3
Mg O 5.2
..(302‘ , 5.0
% one
Diiferepbe (alkalies, etc ) T 0.2 .

ARSI o

e T

This analysis presents no wnusual features. Chromium’
oxlde is a normsl promotor for’ the shift catalyst, and
1ime 1is. a recommended. addition,. burnt dolomite being often
used as the basls of thE‘catalyst ‘

5?55§§f¢



TAﬁiE III.

OPERATION OF WATER- GAS GENERATORS

Average{composition,of.coke.

Volatile +.Co i 8RB
" ash . 19,2%.

Average Generatdr'Operation;e

““Coke. charged to generators = 981,220 Estric tons/day.
Water gas proauced 1, 146 ,070 day

- i

Gross steam consumption a 1870 metric tons/day.
—— 95 pounds/Mcf-

‘Steam generated.in waste ]F
S heat boiler = 1095 metric’ tons/day
- 56 pounds/Mcf.

Net eteam consumtion ’”'“qr”“ 39 poundS/Mcf.

N )

pverage Convertor operation. '1 oS

Water gas converted R 210 900 Ms/day
‘q of .total water gas' L 49
Convﬁ_ted gasrvolume

Steam GG :umption (30 atm)
Witer consumption

Coke oven gas cracked 7 g8, 59@ M5/day o i
Steam to céracking stoves : 250 4 metric tons/day;:
.Cracked gas production o

. ',,_»a;-i# T
gt

?Coke ‘oven- gas ‘used as fuel ‘
" Heating value W esine
wother gas (Rest ‘gas).
. g as fuel .
,*Heating value S
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. D. Synthesis Gas Purification.

The meture of converted water gas and cracked
coke oven gas. 1s passed at atmospheric temperature to
-a—battery-of’arght’wcrobréiniEUﬁg"‘towers for Temoval
of HsS. - . Each tower is approximately 11 meters dn
diam&ter and 10 meters high, containing 800 tons of
catalyst in beds abouf 0.3 meters deep on 18 trays
spaced 1 meter apart. The-catalyst is stated to be
iron oxide (luxmasse) and to have a life of about -
12 weeks after which,it is fthrown away. The gas
velocity through the catalyst was stated to be 1 meter
per second. Air in the amount of 1.4% of the gas -
treated is added to the gas ahead of the coarse puri-
fication to function as an oxidizing agent in the sub-
sequent fine purification step.

' A sample of this catalyst was obtained. Results
‘of its analysils . as reported by the Fuel Research Station
are as follows:

-

Moisture o’  49.5
Loss on ignition at 475 C. 5.4%

'

. . The ignited"and.air'driéd catalySt showed" the-
followlng analysls which is typical of Luxmesse:

Molsturew

3.4% .
Si 0g. 0.8
Feg0g © 58,0
Alg0z T 27.4 -
CAO Cem iy 6.2
S0z 1,9 ¢
Cog . .. .. 2.2
Difference " R.1
100304

P




The fine purification (Feinreinigung) plant for
removal of orgenic sulfur comprises a battery of five
chambers filled with lump catalyst containing iron oxide .
plus sodium carbonate. The chambers were 4.7 meters
inside dismeter and about 6 meters high with briek
{ngulabed—walle—to-Lacdlitete-operation-at-elevated
temperature. The ges is preheated in a small.pipe heatnr .
to reaction temperature which ranges fram 180°C with a
fresh cetelyat to 2809C when the oatelyst is nearly ex-
hanwoted.

3

A sample said to be the fine purification
catselyst was obtained end identified :as CIOS Sample No.9
The resul't of the analysis of this sample as reported hy
tha Thal Research Stetion ie as follows:

Moisture 8.0
Fep O 34.4
Nag €03 25.8"
.S0g ‘3.5
Unidentified 30.3

Miscellaneous laboratory notes (Document 61)
indicate that the fine purificstion catalyst contains
about 29% of Nap .00z. - Apperently experiments on the
regeneration. of the fine purification catalyst with- oxygen
were conducted in 1941 from the records -of which the . '
following 1nfomation was derived‘ o

= ‘I‘he fully spent mass Bhowed as & tn)ical analysis
35% Nag -S04, 0.3 Nag S0z, and 4% Nag COz. This indicates
that the reaction in Feinreinigung is essentially a-catalytic
oxidstion and that Og ‘in’the synthesis gas is_essential, as
_other documents and deta. have. :lns}.iceted. - Spent mass that ~
hed not been regenerated showed - 16 - 30% Neg. S0z, 0.45% Na2 S0g,
and 7 ~ 15% Nap CO3. - The above nslyses indicate that the
originel mass containied about 30% Naﬁ 003, ;the ‘remainder
presumably being Fey 03. .
i

b The gas leaving the fine purification and going

to the reactors was /stated to have. the following composition.



CH, - 0.5%
”Qtﬁer hydrooarbons 0.2
COg 8.0
Ng 8.0
_60..._..‘._,_,, + e — e \28,_.,0
Ho - B6.0

~ From other sources it was learned fhat the
sulfur content is 0.4 to 0.5 gmg S per 100 M° s*ter

normal fire purification, k.
' E. ‘Synthesis Cutdlyst

t

‘ .. 'The Moers plant used a cobalt Catalyst but
the persons Interrogated claimed to kmow nothing ‘more
about 1ts composition except that it had not. changed
since the plant started operatiors,  The eatalyst.is...
obtained from Ruhrchemie at.Oberhausen-Holten and is
returned to them for reworking, The catalyst is re-
celved In the reduced state in steel "Kubels" as
illustrated by Fig 14, Each Kubel holds approximately
3 metric tons which is~sometimes a little more and
sometimes a little less than required to-fill a single
synthesis oven. " An overhead travelling crane moves .
and dumps these containers, Return shipments of spent
catalyst are mada iIn the same Kubels which are ocarried
on. speclally built rall cars holding two Kubels each,

.. - : -One Kubel filled with what was stated to
.be fresh synthesis catalyst was found in the northeast
corner of the synthesis bullding. The.cover was not .
bolted tight and some deterioration of the catalyst
might hayve occursd -dus to Infiltration of air during’
8everal months standing, On 7 March the cover was
‘partly removed.and a small sample of catalyst taken
(CIOS No.10) without any special precautions to ex-
clude air from the XKubel, -The sample did not ignite
“spontaneously and the sample container was sealed -
promptly and the cover replaced on the Kubel.,~On
the. following day the cover was again partly removed
-Yoipermit a. large sample-ecan to be lowered onto the
-top of the catalyst in the vessel. The can was
proviously purged -with*CO2 and a blast of'GO2 was.
directed into 'the upper part ‘of the Kubel while the
sample was ‘belhg taken. Tt.was impogsible to dlg -
der than about one foot. below the' surface ‘of the

st and.at this depth,-wheré thé sample was'

alyst was observed to be at a dull red




Figire 14.

"Kubelt used for shipping §¥Athesis
- eatalyst. :




Before removiag the can of catalyst from the Kubel, the
cover of the can was put in place and it was sealed with
adhesive tape within a few minutes thereafter. This was
identified as CT08 sample Bo.2. The Fuel Research Statir

‘analyzed sample No. 2 and.tested both samples for activi:
ty with the followlng results:

a 2
Moisture 1.0 Ca 0 0.9
Loss on ignition 4.0 Mg O 0.9 (0.9)
S1 0g 47.9 (47.5) Ni 0.1
Fes0z 6.5 ~503 nil
Th 0o i.e (1.8) -cog 0.2
A1203 1.9 tmacecounted for 5,8
Cng0z 29.2 (28.7) 4 100.0

The materlal "unaccounted for" mey be undetermined ele-
ments oF may be due to false assumptions as to the state In

which the known elements are present in the suﬂile

The amount of material insuluble in acid/&ives a
minimum figure for the kleselguhr content, and 100 -
(COg0z+ ThOg+ Mgo) gives a maximnm figure.

The comp051tion of the catalyst expressed in thé.usual
manneér would therefore appeanﬁto lie between the limits
“shown: ‘

o moe Mo Wiéselgmr
100 88 4.4 -%omsm

-+ Thig- result is in completeg disagreement with inform—
ation obtained by .the Ruhr Party, which was that the cata-
Iyst used in all Western—German Fischer Tropsch plants-had
the composition: , : .

100 Co} s_Thog,‘ 8 Mg0, 180;2205Kiése1guhr
.Jmaﬁe.above snalytical results should therefore be
,regarded as tenhtive. o Co
. Both samples>2 and 10, as- obtained, were- CompIGtGIY“
inactive for. synthesis at-185° C,, and 1959C, -After reduc-
‘tion with_hydrogen at 4Q939:(in ‘the usual manner, both
"‘catalysts showed gas volume contractions of 10% and 207
_xespectinely when_evaluated.at;lSS_Ca»end~195—0~




Although 1t 1is known that catalyst was not mede
or reworked by Rheinpreusgen, no specific informetion
has been found on the' technology of these operations

as carried out by Ruhrchemie and occasionally by
Brabag ' Some discussion of the subject took place
working, included in Dotument No. 2 which remains
to be studied in detail. From Document No. 7 record
ing shipments of catalyst from Ruhrchemle to Rhein-
preussen Table IV, page 32 has been prepared. There
seemed to be no significent.trend in compositiom
during 1942. Comparable figures for June-and December
1942 and June 1944 indicate no trend during these
yerrs unless possibly toward a slightly higher ratio
~f Kieselguhr to cobalt.

The total shipments of cobslt by month froéom™
July 1940 to September 1944 shown in Table V, page 35
The shipments weré low 1n Atgust 1942, in May, June
and July 1943, January and Februsry 1944, and June
1944 and later._ There is no indication for the resson
for these depressions, but 1t is possible that they
were associlated with bombings of Ruhechemie plants or
their sources of'supply. The shipment to Rhelnpreussen
in September: indicates some optimism even at that date
about resuming synthesis operations at Moers._

.The exact basis of calculation catalyst rework-
ing costs is not clear from first reading of the geized
gccount books; but it appears that Rheinpreussen's :
monthly payments to Ruhrchemle amounted to 3:7-to 4.2
marks: per kilo -of cobalt returned by Ruhrchemie.

e

A Rheinpreussen memorandum 27 August 1942 dés~
' cribes a'method reported by Hoesch-Benzin for evalu-
"‘ating synthesis catalysts, involving measurement.of
“hydrogen and carbon monoxide adsorption separately
at normgl pressure™and temperatures of 50, .100, 150
and 200°C.- It is stated that adsorption increases”
with temperature: over.. this range and that, -much more
““Hydrogen- than: €0 1s adsorbed per gram of cobalt. From
-these adsorption cugpves, it is implied that some  * -

38



measure of” activity can be derived a1though Juset how

this 1§ dohe 1s not exolained .
From the minutes of - conference;of Ruhrchemie

licensses,—extendin ariod-from-November .

19%6 to July 1939 (Document 93), the followlng addi-
tional informetion about cqfnlysfe and apevating pon
Attiong was derived.

Effect of ThOp ~ Mg 0 ratios,‘

No fihazl conclusions  were reached ﬂt the meet-
ings as to the exact effect of the Mg 0 content. In
general, the trehd 'of opinion indicated that & ratio
of 1 Th 0g to 1.6 Mg 0 gave satlsfactory results and
sbout as good a catalyst contzining a higher prpor-
“tion of Th QOg. - Further increase in Mg 0 content was
tried but tie experiments had not run long enough
to determine its effect '

Sulfur Removal.

) The" major iten of interest found in the discuss-
ion of sulfur removal concerned the effect of oxygen
.in the operdtion of the Felnreinigung. With 0.0l8 vol. ,
percent Op the HgS removal was very poor. With 0.177
to 0.205 volume percent oxygen, good HoS removal was
secured except at extremely high rateS of gas through--
“put. When the Og content was increased to 0.802 to
0.903 volume percent, the efficiency of HgS removal was
seriously decreased. Organic sulfur removal was not. very
effective-with 0.0l2 volume percent oxygen but was -
“effective with 0.177 to 0.443 volume percent. The best
"results were secured with 0. 177 .%o 0.205 vol. percent oxygen-

Miscellaneous Items.

~

Other matters discussed at_the méetings concerned
general matters of plant operation such as emptying. and
reloading the convertors with catalyst; removal of par-
affin, removal of tarbon deposits, and regeneration with
hydrogen or by washing with Fischer-Tropsch product. '

L39°3



TABLE IV
Conponents. of Synthesis Catalyst

' Sh:‘.]pments from Ruhrchem:.e to Rbeinpreussen
I o0
’ F'ilog'axns Shipped . - Gomponent Ratios by we:.ght.
. Thorium. . Kieselguhr -MgO. WCo K1es./Co. Mg0/Co

995 3045 | . el 0.0508 ~ 1.6357  0.0756
L. 1061 . 323 . 1538 | 0.0506 L1735 0.073%

2. 1129 16060 1732°  0.0519 1.658 = 0.0796
111250 . 37343, . 1573 - 0.052L ' 1.728 - 0.0728
63 - 1241  4O994 - - 1715 0.0513 L.691 .  0.0708

3018 . 33729 . .1381  0.0509 1.688 0.0692
. A1 24243° .. 1010  0.0519 1.7 0.0736
1121, . °37126 - 1605 . 0.,0517- 1,713  0.0740
067 @ 371 | 1650 < 0.0500 . L.741 | 0.0773

586 ° 20396 867  0.0497 1.730 | 0.0735-

888 - - 2963 -° 1290 . 0.0505 . 1l.688  0.0734

117" 12038 © o 40LB2 17486 ‘-0.653.2; L06 . O.07Mk
467 7 18947 . 713 0.0803  2:040°  0.0768

.g28 39012 . 1352 . 0.050B 2,139 . 00740
545 | 19525 806 . 0.0802. .1.799 0.0742




TABIE Ve .
Ca:talyst shipments from Ruhrchem::.e
“to Rhempreussen
E'.\:pressea. as k:.lograms of Co‘balts.

1940 - ‘ e

Jan. ' : . "[ . 19571 - ’ 17§28

Feb 5 209220 - 17452

Mar 21278 , 19864

Apr » o0 21681 - - 17653 ¢

(Jeune S ' Zl S 2%#35%@ 0853 -

July 2090k - 19965 g . L1z ;

\Aug 21117 ;. 13692~ - 16727 .

Sept - 16894 i 21655 - 16988 .

Ost - 228L3%, 7 . i . 213135 © 20510 £
. Nev . 15286% » o 17536 - 18065 i prie

- Dec 3 21122 R , .11228 4 " 18231 ::

Tofal ’ 118173 s i 2&1276; - 225772 . 27245

sincluﬂes 17335 kg. from Bra'bag
wR Includes 1356'\ 7 kge from Brehag



F. Synthesis_Qvens-

The contact oven house is shown by Flg. 15, which
nlso shows the extensive damage done to the south end
of this bnilding by bombing. -The—ovens—arée-arranges
in two parallel rows alovg the length of this bujla
ing. The first 36 ovons. in the gouth ~nd of t"
tu'ldlng. verserrctéd Ln 1936: the nevt 12 wer:
tn 1087 and the laet A8 wete orvacted in 10%A.

Figure 16 shows the outer ends of three ovens
vi~wed from the ground level. Below thése ovens con
e s en the cstalyst discharge troughs, ard in 'he ¢~
te s port~ble bu-ket elevat r for dumping -1« '
vt tnta knbele fav vyeburn to Puhrehemie.

The synthesis ovens themselves were of the rather
well-known early Ruhrchemle typée, designed for low
Pressure operation. One of these ovenhs which bh=d
been removed from the battery is shown in some
detail by Figures 17 and 18. For some unknown resson,
the water tube leaders had been cut off from this
reactor, but this leavesthe spacing of the tubes more
apparent. ®

- al2e
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Each Feactor i§maoproximatel§ 1.5 meters wida
2.9'meters hipgh and 5 meters long,  The horizontal
water cooling tubes extend lengthwise of the reactor.
There are 11 tuhes in each of the 29 horizontal rows,
the tubes being approximately 2.5 om outside diameter.
Horizontal headers, spaded as indicated by the cut-off
rows—of tubes In-FigTY8; are conmerted at boti ends of
the reactor and their ends join vertical headers at
each corner of the reactor as can be seen partially on
the reactor at tha left in Flg.16. The vertical headars
on the same side of esath reamctor have a conneeting line
at the bottom. The vertical hegaders at the inner end
(néarest the center of the building) of each reactor
are connected to a superimposed steam drum, wherein
stean pressure, and thereby rescter temperature is
econtrolled,

The more recent units were arranged with a
steam. drum for.each-reactor-ss shown -in-Fig.l9 whereas
earller units had two reactors connected to each drum
as shown by Fig.20. Setveral units of each type are
shown by Figures 21 and 22.

\ The edges of the transverse cooling platee
can be seen.in Figs 17 and 18 although the spacing is
so close that the individual plates can not be dis-
_tinguished. These plates are ‘approximately 1 em face
to face. The catalyst fills the. space between the
plates and: around. the tubes} e

No deteil draw1ngs “or descrlptive matter re-
lating to reactor construction were found among the. .
seized documents, It is understood that the reactors-
were made by Mannesmannrohren Werke, Dusseldort,

|

N It 18 customary to operate 60 ovens in the
first stage and 30 in the second stage, with the re- -
maining 6 emptying end filling or oub- of service for.
repairs or catalyst washing. Synthesis gas 1s supplied
to the first-stage of ovens direct from the fine puri-
fication step at a temperature of 150-1609C and at a
rate of 1000-1200 cubic meters per hour per oven, -
[This .stated rate 1s higher than Indieated by captured
documents.) The-effluent 1s subjected to water.
-sorubbing and cnercoal absorption after each stage
althoughfin—eariy operations only water scrubbing was
used after the; firet stage., The cetalyst temperature

G. Qyntheais Procedure
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wes stated to be 195 to 200°C end the pressure not over
2000 mm. of weter (4.26 psi). The pressure on the cooling
weter ie dncreased from 2.5 to 9.0 atm. during the 1life of
the eatalyst. This,corresgonds to a renge of water temp-
erature from 13%90C. to 180°C. which Goes not seem reason-
~gble for the stuted 5°C..rise in catalyst temperstipe.———
It seems probsble that the latter figure 1s in error, bv»!
nothing bearing ~n thie paint hne yot been found in: the
srired records.

‘Prom a plant record book (Doc.19) and correspond-

ing graphs, a rather detsiled picture of the performence
of the syn%hesis ovens during the last half of 1941 and

the first half of 1942 can be obtained. During this period
the synthesis gas charge rate averaged about 630 cu.m. per
hour per oven. The charge rate was in geperal quite steady
but on some days averaged as low as 520 per hoyr, and
on others as.highm§§,ZﬁQAMﬁwper“houwauThewproducgwyﬁeld
figures, for some unknown reason, showed much grester
fluctuations from day t0 day with no ‘apparenf..correlation
witn cherge rate. The total liguid product, including
"Gasol" (Cz. and C4 hydrocarbons) averaged l50~1553grams

per cubic meter, with g daily minimum of 135 gm/¥® snd

a maximum of 175 gms/Mg. The yleld of products heavier
“than the "Ggsol" averaged about 135 ] with a2 minimum
of 112 gm/M° and a maximum of 155 gm/MS. o

The performsnce of the individual stages is also. .y,
illustrated by reported date for 1941 and 1942 from which: ™
Table VI page 46 has been compiled, These data are =~
derived from: independent analyses of material: to and from
each stage and obvious inconsistencies suggest that analyt-
ical errors,.in-some-cases, were considersble. For the
-.périod in question the”C0-conversion in the first stage .
dveraged about 70%, and in the second stagé about 65%. .

‘The efficiency -of CO utilization measured by the pro-
portion converted to uséful products. (Cz and heavier)-is
generally considerably-lower for the econd . stage; pro-
bably in-part because of the greater ‘dilution of gas pro-
-cessed in this stage, There 1S 'no apparent explanation
for certain exceptions to this relationship (18 September
in particular). The origilnal data also include hydro- -
gen balances. for these operations. -~ .. - - . -

Further data on synthesls oven- performance are ‘
provided by afchlectipn;ofﬁdagazsheets,(Dog;75){ﬂo;g§gsts
‘conducted -in .April,. May and June 1943.  The calculation
procedure was as:followss" - S




'”*TABIE‘VI

Coﬁversion ip Individusl Steg
of Synthesis
FIRST STAGE © SECOND STAGE QVERALL

e .00 00 CONVe- %00 . . CO-Convr. %.CO--C0 Conv...:
1941 Conv. Bff. Feo." Conv., EBff. Fee Conv. Rff. 7~ .~

23 July 74.7 3.33 77.9 1.49 94.5 2.76
8 mg. 76.8 5.63 61.0 1.99 90.5 3.70
19 Aag. 70.6  4.00 64.0 2.35 89.3 .3.76
28 Aug. 72.8 4.51 64,3 0.89 90.3 3.08
18 Sept. 75.8  4.02 65.2 7.69 92.3 4.26
2 Oct. 74.8 4.58 61.0 1.62 90.1 3.61
21 Oct. 75.6 3.14 68.1 2.82 92.3 3.37
5 Wov. 77.7 3.96 62.9 3.80 91.7 4.50
18 Nov. 78.2 4.86 79.0 2.48 95.1 3.22
9 Dec, 74.4 5,20 68,4 2.44 91.9 4.38
99 Den. TE 4 RIRY Ap .o 2.9 go a4 00
1049

6 Jan., 7.1 4.35 66.7 1:70 92.4 3.74
31 Jan. 74.0 4.65 57.8 4.38 89.1 4.10
10 Feb, 75.4 -6.26 " 60.8 188 90.4 -4.80

.25 Peb. 78.3  3.80 ~ 7 -69.4 "1 87 . 93.4 3.40

.

* CO Conversion hff101ency Factor

= Vol CO Conv@rted to Oz and heavier
' Vol €0 Converted to COp, CH4 & 02H

Not ‘caleulated or*de31gnated -as such in ﬁhe original data.



Gas oontraction calculated from nitrogen.oontentn,
Nitrogen was directly determined (Feinbest) and
not by difference.

From this carbon‘and hydrogen balances were cal-

eula quantities of both coming out in-
tha 11qu1d products 4+ gasol thereby determined.

Liquid products ¢ gasol production waa caloculated:
by dividing the carbon lost from the gas by-0.845,
which 1s evidently considered the asverage carbon
content of these .products. Similarly liquld
products + gasol production was calculated by
dividing the hydrogen lost from the gas by 0.297,
which is evidently a factor determined by ex-
perience, since much of the hydrogen goes to water.

‘ In two tests of the first stage of synthesis
gas contraction was 41.7% and 52, 8%, respectively:
On nine tests of the second stage gas contraction
varied from 32.1% to 41.6% with an average of
36.1¢. Three tests of both stages In series showed
gas contraction of 71.0%, 72.84 and 73.27 respec-
t:lvel'y.

"The following shows results of two tests, one for
the first stage and one for-the second chosen .80.
‘that the outlet of the finst stage and the inlet
. of the second nearly correspond,

' First stage Secdnd stage
‘Tnlet 6u5§6t~ TEIeE‘ﬁuEIeE

02, 8.9 2l.4 21,0 34,4
Cq Hon © .00 1.6 0,3 1.1l
' L ' X 000 . 001 000 OQO
* 0.7 10.0 7.6 14,9
'Ng (determined) k LT 12,43 26.36 26,59 39. 19 '
" Gas contracticn: SR . s2.82 - 32.1%
* Liquid products-o gasol LT o
m® Anlet’ gas '96.6 . 52.4
¥ Same, based on Hg * 00 """"" B R ' -
oontent ~+wﬁ,? 123.0 Cat 11860

o ¥

* ca;culated from oarbon‘balanoeﬁ




- Caloulation shows a total yie%d" of 1liqiid pro-
ducts. ¢ gasol of about 155g/m% of pure synthesis
gas (Hz & CO).~ One of the tests made in series
on both stages showed a dalculated yield of
175.0 g/m3,

The normal life of a ocharge of catalyat 1a
about four months, Three or four times during this
period the catalyst is dewaxed by Washing for 12 to
15 hours at 160°C with synthetic benzin having a
boiling range of about 140 to 180°C. Hydrogenation
was originally used for this purpose, he hydrogen |
being made by the iron-steam reaction. vIt was staten
that benzin washing has been used for the last two
years becguse it is much more "éffeotive", but it
seems probable that the reason for the ohange was
the desire to recovér the high melting point wax in-
stead of largely destroying it by hydro-cracking on
the catalyst. The benzin is digtilled from the ex-
tract and the residual wax, Jmown a8 "Hart Pareffin”
19 oast in pans to make cakes for shipment.

An Informal report from the Rheinpreussen
laboratory dated 15 March 1938, entitled "The Removal
of Paraffin from Used Catalysf& describes a series of
experiments directed toward the removal of paraffin
from used Fischer-Tropsch catalyst by its heating
with water and solutions of NaOH, Naeg CO3z and Na H COz.

80

The conoldsions reached are as follows:-

, . AY : |
1. .- By hedting Fischer catalyst with a 4-5¢ .
: 8oda solutlon at atmospheric pressure a
‘satisfaotory rémoval of paraffin ocan be
achieved. Thé removal amounts to 65-76%, .

2. For effecting a sufficient removel of
paraffin the mixture of catalyst and
solution of soda must be heated to

" above 1009¢. The melting point of the
. paraffin in the cétalyst is so high that
‘a temperature of 96-980C is inadequate.

3e Smalligrain sizes of the cétaiypt~are

more.difficult to free of paraffin than

.= the larger ones, ) -
4.  ’8111da coh%qrted to’Solublé form duiﬁng-

‘ -“fhortneatment 1s only #light, .

5. . Fbr"é)éledﬁ,bdfaffin;éeparatioh 3 parts

~of soda solution-to one part of catalyst

1s oorls idered most favorable. - o




Ut N

A report from Brabag (Ruhland) “Yransmitted to
RhelnPreussen by letter dated 21 March 1938 discusses the
officiency of hydrogenation as a mesans for regenerazting spent
Fischer-Tropseh catalyst. The author concludes that s hydro-
geuation atep for said catalyst having e reduced activity in

inoreasing the 1ife-period of EEE'oatalyst “The Teoomiended
conditions of hydrogenation are temperatures of 200 to 225°C
«nd a flow of hydrogen equivalént to 1000 m3 per hour per oven.
Compared with the productiom of catalyst ovens that have
nprreted without hydrogenation for over 2000 hdurn hydrogenation
innteage the producticn about 25%.
The following AT e 1 ankages bawavey abtand vy enay oty oo
Jr o bV,

) The paraffin ir not complately vemovad fryon
the catalyst.

By veason of cataly‘ic cracking a part of
the parnf{fin tn the nobalyat in denompomed
and

%.  Paraffin (wax) of new and partiecularly high
molecular weight are formed.

‘ The comment 4n the second paragraph ‘of ‘page 6 is
interesting. It states as follows:
"he formation of methane during the .
hydrogenation of thé catalyst is at
- present ¥iewed as an index of pro-.
gressive cracking of iso parafgin
because methane is manifestly a re-
action product of these iso paraffins.

'Informal reports from Brabag dated 4 and 5 January,
1958 (Doo 92) discuss.experimental work on the effect of, im-
puntties in synthesis gasol Iaboratory experiments showeld.some
advantage for final purification with active charcogl but plant
“tusts did vot confiym this advantags, probably because of other
uncontrolled factors. Active carbon gave a sulfur content. of
“only 0.1 - 0.2 gn/100 m® compared with 0.4-- 0.5 gm/lOO % from
“normal fine purificetion.



, The~hydrooarbon ¢ 6ntert 6f the synthesis gas
1s ordinarily 0.1 - 0.2 gm/m5 before fine purification
and 0.5 to 1.0 gm/m® after fine purification indicating
some synthesis reaction which is suspected of involving
resin-forming hydrocarbons, The effect of such hydrn-
oarbons in synthesis is not definitely ‘known. .

, An oxygen content greater than 0.12% by
volume in the synthesis gas is known to be quite detr!
ental to the catalyst. The air introduced for fine
purification lesves 0,027 of Og In the synthesis gas,
but 1ts effect on the synthesls tatalyst is unknown,
Fresh catalysts blanketed with CO4 way become red hot
due to reaction with oxygen in the eir during trednsfer
to the ovens but thty dussd »&t aeam ke Impafy adtalyest

activity or life.

Carbon dioxide has not been found to enter
into the synthesis reaction. - Its chief .effect seems
to be as a dlluent, causing lower conversions as the
COg content 1s Inereassd and the CO + Hg content 1s
decreased, Increasing the retio of Ho to CO appears
to promote the -hydro-eracking of o1l and wax on the
catalyst. ‘ C

Increasing the ratlo of CO:Hg in synthesis

~gds tends to-make heavier as well as more saturated
products. Initlal operation of a catalyst with
synthesls gas relatively rich in CO seems to cause
some permanent damage slince abnormally short life
results from subsequent operation with normal gas.

. Commerilcal-fine: purification does not remove all of
the impurities which harm the catalyst. A spent -
catalyst contains bound COg ‘equivelent to 7-8% of

the cobalt when calculated as carbonate,

' ‘ - Thiophene and other oyclics seem to be -
the most detrimental type of sulfur compounds. A
glven amount of sulfur as thiophene 1is much more
detrimental if benzol is also present., Pure benzol
or naphthalene ‘apparent does not harm the catalyst.
Acetylene up-to-1% in the—synthésis gas does not

‘“appear harmful, ' , Co

High space velocity, once through, gives
reduced percent. conversion but/ increased unit pro-
ductlvity. Recycling gives a lower piling product

.and-a-recycle ratio of 2.6 to 1 gives practically
- po 0il heavier than benzin,* Decreasing the depth -



of the oatalyst bed bad a different 6Efect TTom 1ni-
creasing throughput to a ‘bed of standard depth. A .
lower olefin content is observed with the_deeper bed
Indicating the primeyy-products—to beolefinic;em*
normally “ndergoirg more or less secondary hvﬂro
cemation  depending on the depth of bhaed,

As a part of the exchange of technical in-
formation between Ruhrchemle licensees it was apparen'
ly—the-prectice—to—exthange—ooples—of—patent—eppllon—
tions relating to the Flscher-Tropsch process. A
number of these applicetions dating from 1936 to 10%°
wore ocaptuied (Doc 81) and brief abstracts thereof
are anttached as Appendix D, Probably the U.3. equive
lents ~f somé of these aprlicetions are among those
~oaload and made rblitin hy tha Alden Propqrty Mngbkedin

Wash'ng ;ax fromr ths cstaly~t with 2 so've
at its boiling (or condensing) voint, the subjec' f
Brabag 182389, was apparently being practiced at
Rheinpreussen, With this exception there is no
evidence as to what extent, 1f st all, the procedure~
1n avesti~n bave been used. No eppl'eceti ns of ‘*"'-
e Ve f81ad latar than Tupe 1070 Tare £onnd.

H. Product. Recovery

The condensible products from the first and
second stages of synthesls were recovered in separste
but essentially simildr units comprising Wwater :
scrubbing towers.for cooling by direct contact with
water and condensing the heavier oil, and batteries
of charcoal absorption chambers for regovering the.
light benzin and C3-C4 hydrocarbons. Each charcoal
unit consisted of seven towers, normally divided
as follows:- 2 towersabsorbing, 1 tower steaming,

2 towers drylng and 2 towers cooling. The time cyole
18 as follows: absorption 40. 'minutes, steaming -20
minutes, drying 40~minutes; and cooling 40 mlinutes.
'The remains of some of the charcoal absorbers are
absorption plant 1s shown by Fig.256. The charcoal
was obtained from Lurgl at Frankfort. No significant
data on the performance of the charcoal absorbers
have yeét been found.

Part of the dry gas (Rest gas) from the
final charcosl absorbtion is returned to the gas
_eracking unit for conversion of its Methane and the
balance is used as fuel. The distillate from the
charcoal absorbers is stabilized to yield a.light -
‘benzin bottom which is used as a blending stock. for
motor fuel, and a normally gaseous product overhead
-consisting mainly of Cz and Cg- hydrocarbons, ‘which

058s -
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goes to the wleohol plunt Por wtilization oF YEEoTaf iV CONETHE:
This overhead is nomunlly hsndled rs & liguid under pressurt ~nd
identified ns "gesol™. Except for the part nsed for rlechol
menufacture Mt was apparently sold most)y as motor fuel under
the leas gonfusing nime of "Treibgas". A diagram wrs obtained
showing the arrungement of the origin 1 stubilizing unit (Doc.3l).
A-8~00vd~ stebiddeing-unit~wos—buidt {n VOTO whan khe o poetby af
bhe v iptnnl anit proveAd inadegnntae

The ~ombimed of)l from the water scrubbers is frrnc'ionate
to yield light -nd heavy benzin, light kogasin, middle oil, henvy
kognsin, snd & waxy bottoms known as “gatsch". Practic-lly no iﬂ
form=tion could be obtsined ahoit the properties or uges of the s
Erodu"tq except by subsequent study of =eized Tocumer's. Th

pint n wrg exrres~ed that the rrsoline had - - P et

~e Pt okhia wng enhaeynently proved aroag

An oil erncking unit hsad beeun erected in the Moers
plant but was never used for the intended purpose. This was des-
cribed as a Wilke unit, but subsequent study of documents indirster
that it.was a Carburol unit built by the Wilke Co. A complete set
of drawings, including eungineering calculsations, for this unit wne
obtained (Doc.26). The fractionating mquipnent on this unit hrd
been used to supplement inadequate capacity of the primary
fructionating plamt, but the whole unit wes disuentled and moved
after suffering some bomb damage. Probably the. desirability of
using Kogasin as Diesel fuel. instead of cracking stock was a
factor id this move.



VIL. PIANT.GAPAGITY.-

© . The normal output of primary liquid products.
was stated to be 180-200 tons per day of which dbout
half was benzin and liquefied gas, Dlesel oil and
wax were indlcated to be the other major products but |
no satisfacto rimatd n.product-distnibution——
was obtalned until seized records were studied,. .. -

Table VII,,pageﬁgﬁﬁhéﬁ»beenﬁprepgrqd,ﬁnq@ug
statements submitted in connactlon with quarterly.. -
royalty payments to Ruhrchemie (Docs. 1 .and 2) and
shows annual.output -ofprincipal products-from 1939
through 1944, Even for the "best years. 1940 and . 1941
the output of this plant was only a.little .over one
third of the generally assumed capacity figure of
180,000 tonnes per year. MMonthly production totals
for 1942, 1943 and 1944-are: shéwn by Table VIIT, - =
page. g7, It will-be-seen that production fell ‘off
suddenly as a result of tlé severe air raid on the
night .of July 19-20, 1944, It is believed that all
production reported subsequent to July, 1944, re--
sulted from the working up of accumulated stocks of . -
orude oll and perhaps recovering wax-and oil from the
oatalyst in the remaining reactors, - -

The‘proggggipn"pﬁwpyingipai;REOductsﬂbV‘~~v~
months for ‘the yea® 1944 is shown’in'?gble IX page 58;




' 31UAL. PRODUCTION OF PRIILURY PRODUCIS
(according, to Ruhrchemie icense hccounts)s -

T 1940 o1 1942 1943
: Tons Wt %~ | Tons Wt % Tons Wt o { Tons - Wtm Tons
3229101BL & 15 BRETLET5 18 33942628 L7s7 30025.489 4.3 31970.0
. 5 -y . . < ! 7
vy, b . 2481.230 s4.7 Y 2800900 Ok 249.975 0.3 2620950  Ouk 520 340
. Kogasia for mixed B i ' :
:”’V': diesel fuel T T7999.247 15.2 8740.339 ~ 12.8  8180.851 1l.5 7025.886  10.8 5219,855 176ke 947
| Light Diesel fuel. i 11991.16,  17.6  8213.429 11.6  BI78.59%k 12.7 - 65310 m’h 3219.023
- ' 54,20.988 . 10,3  6L12.429 8.9 ' 7379.136 {10.4  6762.280 1044 609340 9{ 8 3154.857 1
73_6.08'_;7 1 . 13974733 2.1 L07.568 | 2.0 1712.555 2.6 1679.670 2[7 165,070 |
152958 0.3 . 800,63 ) 2.6  6655.620  D.3  5765.480 8.9  5932.570 %5 338LEW '
3481193 | 6.5 A466D.60L - 6.8 _ 5092.67 7.2 5147.670 7.9 _ 4832.310 | 7.8 _ 2414800 ]
‘sesu2.882 @ - 68261.675 - T1121.881 - £4.880. 90k 62206455 31601.113

o . i . N ) . -
% (10S Documents Nose 1.and 2. X
’ ﬂ:}Eé.rlier figures f:;om this source mnot conpiete since Rofya:lty payments did not begin.
Wil 1939. Total 1957-38 vroduction stated elsewhere to be 35,600 tons. .
i . L (




MONTHLY PRODUCTION TOTAL. *
AL, LIYUID PRODUCTS - METRIC TONS

1942 1943 1944
Jan. 5,754,466 B IBASE— - L 55985650
Feb. 5,460,766 5,403,285 . 5,296,845 -
Mar. 6,109,418 5,910,451 5,747,675
Apr. 6,010,346 5,800,730 5,729,077
Mpy. 6,357,390 5,925,868 6,020,837
June. 6,171,988 5,386,936 4,956,244
Tuly 5,117,943 5,728,477 1,520,445
hug. 3,885,625 5,551,051 , 29,100**
Sept - 5,473,729 5,260,693 20,410
Oct. 5,535,115 5,740,129 127,400
Nov. 5,826,542 4 5,455,951 13,000%*
Nea. 5,884,066, 5,635,008 0,000**
Totee 67,527,504 66,698,702 i s

S e v —— [ S '/ —~ -

P ‘ ' \

¥+ Monthly statement missing; total estimated from other records.

. * From CIOS docunerts 17 and 20, - - ”



Honthlv Productlonlozl; Pr:me:'y Pmducts
| 9

Light —jiotre Tonse L;@ﬁ - Heavy Hard . i

enzi Diesel Fuel Diesel Fuel™* ’Ko'gasin Koga.sa_n Baraffin Gatsch?

},.:‘2“65'3.31:27 E ‘7535.470 _ 170.000 '49;1.656 m.zzﬂ 230'12&)0 : wa.zloo

- 25;}77045 © Béz.180 © . 172.500 - 41;.108 416;522 137.R€0 ' 5;0.300

2705.295 557,470 20,2000 | 36722 5644568 13570 355-%9@

(2661.307  © Thka920 197.000 537.500 558,190 16540  375.500

280579 5284600 329.500 4@.390 5664598 220,600 4.11.3'00

1' 2008212 681;~370( a0 T 507.322 388060 - 157 3694 403300 ;

o ome.sos 67.300 L 72.000 9}aﬂw . 864040 8.0 - 105.0100-?

_ o T » e . so.boo 5 5;00

] I L o : - - - C 17.bdo o 3.4‘1@

| o : e , - _ _ N e i

‘ -‘. ! L - : _— F. 10,060 ) --."“

155,000 1533:0._583 3659.310 . 1458.000 2873452 2391.025 1620.060 2395.090
*azme- 16.3. " 1004 bl 8.1 5.8 ek 6.8

= From‘CIOS Documents 17& 20.
I > Kogasin Cmuponent only.




VIII. QUALITY. . \ND.DISTRIBUTLON-OF--PRODUCTS—

- Interrogation at the Moers plunt yielded very little
information regnrdiag product quality or distribution, but
selzed documents were somewhat more helpful: Produdt quality
standards for synthetic fuel plants in West Germany were ap-

. barently worked out to meet Gavernment requignmAhts.by_$hé_;**
Arbeitsgendinschaft fur Hydrierung, Synthese, and Schwelung,.
‘abreviated “Arsyn", having headquarters in Berlin (NW 7 den
Dorotheenstrasse 35111) and a branch office in Fssen at the
Krupp A.G. (Dr. - Ing Fritz Miller). . Correspondence with,
and Teports to, this organization have yielded cousiderable
informetion on product specificetions snd how they were met
by Rheinpreussen.

The destinations of practically sll shignents of
stabilized benzin, Diesel fuel and Liquefied gas werse
epparently dictated by the "Zentralburo fur Mineralol GMBH".
The addregs of this bureau wad originally Berlin 1 .
Charlottenberg 9, AdoIpH Hitler-Plats 7/9, but on 26 August,
1943, "as a precautionary measure dgainst catastrophe" it.
was changed to Dresden-Altstadt, Beustrasse 7. Although -
other records indicated shipments merely to "Zeutralburo",
one book was found (Doc 15) showing the exact destination
of eaeh carload or cylinder of such products shipved during
1944.. . ) ' s

From thre above sources most of the following in-
formition about specific products has been derived.

, A, Liguefied Gas.(Flussiggés; Treibgas)

‘ -Figures for prospective production of liquefied
gas-by all Fischer-Tropsch plants in7West Germeny Were:
assembled at couferences held in August and October, 1939
(Doc 88) and ere swmarized in Table X page 60. Plunts
showing zero perecent olefins presumably had polymerization
units or were converting olefins to aleohols as at Rhein-

spreussen. The estimstes contemplated setting-aside 15000
tong of Treibgas per|year in 1940 end 1941 for aviation

“engine.factories but how this would Qe used is not stated.

o _The.difisien'6ftheinpreﬁsseﬁ‘s'prima:y ‘production
between alcohol ménufacture and shipment for fuel in 1944 is

shown by Tablé XI page 61,




Scholven,
Gelsenberyg

Victor Rauxel
Rheinpreussen
Ruhrbenzin

Krupp: o
-Essener-Steinkohle
Hoesch

Rheianbraun

Total

ESTIMATED PRODUCTION OF
LIQUEFIED GAS FOR MOTOR FUFL
BY' SYNTHETIC FUFL PLANTS

(Metrie Tons) ...

Last three Total 1940 Total 1941

Mos. 1939 ‘Tons % olefias
13,500 54,000 0 , 54,000
700 20,800 0 50,000~
350 2,800 50 2,800
1,800 5,400 50 5,400
1,200 6,000 50 6,000
900 4,300 50 4,500
1,500 4,800 40 5,000
20,000 0 40,000 .

123,500 170,000




TTRBLE KT

REEINPREUSSEN PRODUCTION
AND DISTRIBUTION OF TREEBGAS - -
1944 - Metric Tons:

v

1944 : . o
Month Profinction s Distribution *

: Zentralburo** - .Alcohol Plant
Jan. 638,300 390,780 243, 800
Fob. 680,400 440,132~ 189,000
Mar. 794,800 643,153 185,200
Apr. 801,300 591,556 187,300
May . 722,700 ' 518,089 . 230,900
.June 689,800...- 462,848 .....216,900.... .
July 287,700 135,438 68, 300%F*

*  Fxoluding smell amount s used by Rhei'npreussen plants

*  Tncludes smsll amounts "fur Rechnung Benzol-Verband,
Bochum" . ‘ .

~

ek mhe total stock on hand (46,122 'I‘ons) was destroyed
by the bombing of 19 July, 1944. -




~ The principal recipients of Rheinpreuesen ship-
ments in 1944, excluding compeanies getting relatively small
quantities in cylinders, are shown by Table XII, page 63.

B. Qrund Bengin

In recent years the great demand for Diesel fuel
has apparently pesulted in ‘the lowering of its initiel
boiling point to the extent that only one benzin was mede
and shipved. This is sometimes referred to as stabilized
benzin =nd presumably tekes the alternative name of "grund-
benzin" from its use as a base stock for blending‘in-motoyv
fuels. Data on the total shipments and principal properties
of this benzin as mede at Moers are given in TaBle XIII,

page 64. The principal recipients of benzin shipments from
Moers in 1944 are shown in Table XIV, page 65.

T

Although the Moers plant had facilities for adding
1lead tetra=othyl to gasoline it was-steted that no lead had™
been available thére for the last two years. Seized corres-
pondence indicates that this may have been in accordance with
agovernment ruling that lead blending should not be done with
any facilities which could not be made mbsolutely safe against
bombing.

The necessity of reducing the benzin endpoint to
around 160°C to make the required quantity of Diesel fuel
introduced a serious problem of avoiding excess fromtsand
,volatility which was a subject of prolonged discussion and-
repeated’ eompremise.‘

C. ’ Diesel Fuel

‘ Seized documents 74 and 82 reveal that mesns for
increasing Diesel fuel production began to be discussed ‘
seriously late in’ 1939 with particular consideration being
given to.lowering the initial boiling point %o ‘aBout 150°C
and blending-with. aromatic: stocks of similar boiling range

- from high temperature-coking. It was foreseen that less
gas oil would be avallable for cracking and the gasoline
quality .would be impaired accordingly. The reduction of

. benzin’ endpoint would necessitate some shifting of butanes
from benzin to; Treibgas which might Trequire changes in
_pressure regulators etc. for use:of the letter as motor fuel.

'The aromatic stock: desired for“blendinﬁ was ‘far wash o5 N

) r heavy " eynthetic Qa8 oil

v,oduced a ‘nu number of opefeting




. ‘Table XIT PRJiNCIPAL RECIPIENTS OF RHEINPREUSSEN TREIBGAS SHIPMENTS, {1944
e . - Metric Tons. -

o R Benzolf Benzol Bénzol. Bugo
‘Principal - Matzerath Hinkel  Hilleke Verband Verband , Verbard | Stinnes
- Consignees Erkelenz - _Essen Essen Koblenz  Frankfurt Stuttgart| Mannheim

Jemuery: . 58,250 115,400 11.500  42.060 - - 21150
February: © "129.900 192.600 © 12.800 -- 41.450 20.500 | 19.650
Marehs - 2%_1.'709 106,000 11200 38.800 - - 1 -
;Apr;'i.l;' © .197.400° 171,200 6,600 22,500 21,000 - - i 83.090
O ey 94480 114,900 14600  46.800° 0,800 ~ i 87.600

Ly cJumet . 304900 37.000 - - - — 1 42,500




’ .| "grundbenzin®
Month]y.shipmﬂzg Rgg’ orted to “arsyn®, 194,3-1944 -

.l . . . L
. Feb. Mar, Apr. May = June July - Aug, Septs. Oct. Novi . Dec. Jan. Feb. Mar.  apxe Yoy  June July

CLE T H 3 : : ’ i Lo
2551 2709 12647 2hs 2558 , 2757 2715 255 27% 2645, 2607 2653 2537 2705 2641 2805 2218 (720
. T 3t
' l S “

 0.679 0.683 0.683 0.685 - 0,682 0.683 0,683 0.682 0680 0.680 0,679 0.679 0,673 0.632 0.64L 0.680 0.681 04682.°

*
T

QoW 8 313 .37 W W0 k2 42 2 k2 13 0 B W 39 |39
‘ 0}.68 “0.58 057 0,59  0.59 ' 058 0.59 0uBl 0.72 '0.77. 0.79 0.81 0.78 wo.ggi 0.58" 0.70™= 0.62 0.63
- . 1 ’ . . S0. : o o

158 1 157 160 163 165 166 Y65 163 161  166- 162 160 157 160 161 161 - 162 {170,

615 59 - 55 56

43T 530 sz T 57 580 5720 STAR 56.7% suTT 5R5T 5520 suad™l 55
| : - | ' B

® JLM. instesd of R.M.

oo b . R
| W;i.nterug:f-ade .n ‘orders from Arsyn



Teble XIV - - . | Principal Recipients of Grundbenzin Shipments from

= _ Rheinpreussen - 194 -

LT . l ) 7 B B
‘ J'an: W’.EE'O WIE‘O WIE‘O WIE‘O Z.Holl. R.Mueser NITAG Tb.yss%n "Ruhroel
poe Ebrach i Berlin . Derben Farge Gelsenk. Bochum: Dort- Duisbrg Bottrop

58.100 !

Mm?#'. “Rheinpr. RAAB. 'c;aso In Hons - = L7400 Shl-k20 200100

He:.lbr. Karlsruhe Stuttge antin Cologne Bochum  Regensb. - Bottrop
’ Bochnm i o '
L 12.850 17,900 10 08,550 _1;5,800 163,650 ‘111,500 - 801.400 113,300
pr:.l' NITAG . ~NIPAG - Dr.Marks Benzol V. Betr- . -, — — |1 .- Ruhroel .
. .‘ : Magdeb. Neuss Cologe Eickel - iebsgess. ' Bottrop!
K ' Dresden | . T
5 3. 150 1,900 107. 365,000 397,000 | o 201.550
TWIFO ... REAB - Strohmeyer Rht?nan:.a ! OLEX
: Amste’cten Duessel.Fre:.’b'rg Magdeburg o Regensbe
it .'wz.soo 104 100. 122.75 199,000 . 568.1
nes - Gasolin . Zentrai- D.Erdoel WIFO OLEX -
I ‘T'Doﬁ;- . Fra.n%:f‘rt buero ., - Pechel- _He:.l:.gen- Danzig

. V:Lenna. - bromn. - stadt
O ) 108,800 356.606 697000 268.000 145,000 -
s . WIFO,Derben -- ~  -= . . =— |  OLEX, Danzig
it o . . 100, 350




o Apparently engine . tests were conducted by
Bosch at Stuttgart, and-by the Rheinpreussen and
Ruhrchemie laboratories to prove that Flscher-Tropsch.
0il boiling from 150° to 3209C.could be used satis-
factorily with ourrent Diesel engines and inhjectors.
Howsver: no exhau cor-regent ~engine test data
pertinent to this problem have been found. . :

. In the discussions of increased Diesel fuel
production there were occasional references to the
need fgr considerable quantitles of prppylene to be
uged .#n some undisclosed manner. for the. production
of s/ pour point depressant. Chlorine was also needed
for this project but-'it was stated that the chlorine
supply problem hed been solved. No evidence has been
found as to the extent to which such a pour depressant .
was made or used. :

oo phgbagls for~the final-decision ‘as-to-dlesel-
fuel specifications does not appear in available ~
récords. The quality, as well as the quantity, of the
two grades of fuel finally shipped by Rhelnpreussen

1s shown in Table XV and Table XVI. The SDK ls~belleved
to be entirely Kogasin but the combination of about

76 cetane number.with a solid point of about -42°C.
(-449F) indlcates the use of a pour depressant, The .
mixed dlesel fuel MOK contains a coal tar oil (Waschol).
the specifications of which are unknown, Shipments in
1944 averaged 45¢ "Waschol" and 55% Kogasin. - T

S A flow diagram (Doc 78) indicates that the
Rheinpreussen diesel oil refining process involves
-mixing sultable fractions and proportions of Kogasin
andtar oil-and treating the mixture with weak acid ™
followed by weak alkall after which the oll"is centri-
fuged, contacted with bleaching earth and passed
through-a fllter press. _No verbal confirmation of
the detalls-of thls process. was obtalned, IR
- . The principal recipients of Diesel fuel -
.shipments from Moers—in-1944 are shown by Tables -

XVI1I-and XVITL; pages 69 and 70.:

h 1942 Arsyn notified Fischer-
‘the: Luftwaffe would require un-
ssel fuel meeting the .-



, 1553 - 1ohk
- 346 - 336 . 420 510 . 423 601 439 487 510
__]_. S 5 :
0 U6 o.?aa 0745 0745 O.747 O.748 0.748 O.747 0.79 o.m
60 60 ol 4 o o <60 0 G <%0
.3,57 _z’o\ b =35 ‘-20 -3 25 35 35 Pl
A9 45 43 -39 w38, 41 41 =0
30 26 29 32 40 37 30 43 . 40
oo 7 ® % 1 '.76 - 76. . 718

156 159 - 158 162 155 ~ 169 167 160 - 16, 160
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Synthetic Diesel F'uel (S'.DK)

Fe‘b-. [L'}.{ar-. . fore Mey' ~ June July. Aug. l Sept. Oct. Nc}v. ‘Pec. Jan, Peb. -Mar. Apr

86 619 53 565 538

.

04750 CoT49 0.8 1 0.7&.7! O 747 0.7

%o <6 o 6o <s0 <60

135 w5 . - -3 -3
Y-SR R Y . R
{ 9% 42 46 KT
B B T B

165 164 ¢ 165 165 165 |
=245 247 240 238 =250

-
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> May June JnJ.y/A
5 529, 6841 67

A7 0.7UT 0. ThB 0. T8

0 <60 <60
55 <35 =35 35
6 48 48 50

5 B B
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- Mixed Diesel Fuel (me)
Monthly Shipment Reports to "Arsyn"

_ T3 - 190k f »
Jom., Feb. Mar. Apr. My June Jyly Aug. Sept. Oct. Nov. Dec. Jon. Feb, (Mar. lfpri' May Jume :fuly

,93# 908 '9.,6'2 S 955 875 550 479 763 679 403~ 297 48O 299 319 45k 397 593 44O m

- N - - !
L R P

N o.azﬂ 0.848 o.az.s o.azq o.&s 0.849 04848 0.848 .0BM8 0.899 0899 0.887 0.881 0.881 0.879 6.8!-50 0;879 0.881 0.'8:81"‘.

@ & %o Go G- <o ¢o G o . 6o o G G0 o . % & - T

2 w35 -34 2 32 -3 33 -%o- -26 -8 -25 =27 29 126 26| =30 -29 :
57 58 6 6 6 6 6 6 & 65 6 6 6 6 & 59| 6 &

55 53.55_ s sk S% S 55 57 k5 45 45 BB, 48 48 48| 50 -50 .
170‘ 171 170 17;1 ;_‘€71 7 171 71 170 . 170 17}0 170 - 170 _1:10 170 170 170 - 171
085 -280 -280 -285 288 -286 =283 -284 -28 .-295 ~300 =302 -295 -309 -300 -305 -300 =320

5

as’m‘

Designation changed to "NMIK" Oct. 1943 end subsequent months
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PRINCTPAL RECEIPIENTS OF.SYNTHETIC DIESEL FUEL
SHTPMENTS FROM RHEINPREUSSEN, 1944

Main OLES —— Kuno. Ebert WIFO V.R'h.Osség Kriegs- Benzol V.
Conéignees: Regensburg Regensburg Ebrach - Torgau marine Magdeburg
Toﬁs.: . . .- . ' - ' N

Jenuary 151.500  154.000 - e - -
Pebruary 99.850 - 102.850 - - 125.170 98.000--
March 150,800 - 1469500 e s
April 205.500 - -, 357.500 - -
May -« - 83.000 141.600 - . s
Tune 201,400 - - . 174.400 - -
Tuly .- - 00 - -



A

‘Tons;

’ Main Cbnsignees

—Tanuériyé :
' Februei'y
_ﬁh:éhgj
April '
NIayﬁ:.

" Rheinp®.

. 100.000

e sorrt
Principal recipients of Mixed Diesel Fuel
. Shipments from Rheinpreussen, N944

Rheinpr.

Cologne - Duisburs

34,200  +100.500

i
C - 67.320
- . 33.500
- 122.250.

. 61.650

-  97.500

i

Rheinpf:. DAPG ..
Moers

55.700
i B
77.700
58.000

{
71.500

DAPG
fesel Maggen
47 .550 - -

- 48.400
84.760 -
-, 10.000

3

Bezol.V.
Dortmund

59.160 -

51.26Q



TABLE XIX

N

'Qiééi

Princif)al Recipipnts oﬁ Kogasgin Shi'pments from Rhelnpreu%ssen
1944 Metric Tons'
Light Kogasin ] ) : ; Heavy Kogasin : .
Chemische Rubrenemie, L. G. Farben' Rhelnpreusssn Rubrehgmle I.|] G. Farbeni-
Werke, Huls.; quton Ludwigsbaven Anlage IV Holtan Ludwigshaven
155 036 :'§85.550 - 34%.526 55.600 11.950
198?150 215.860 ; - 26%.110 151,250 17.130
{265.840 64,970 56,760 355.860 - 8.500 -
| 256 840f. 500,660 - 340 940 - 17.250
| 251.900 212,490 - 366.370 = -
:155.560. : 5;6.540 - 85,070 oQ7 050 64 .030 16.880
1"79;94o;f‘ 15.800 I - qs 040 - = -
| Nél'égi‘d’itional stock-or éhipmei:lizs , l;lpne - : v
. 2%.500 - - z
No additionai stock ;z shipmentsi
i

‘September




Sp.Gr. at 20 Not below - 0.740

Solid Print. . Not -over

Flame Point Not beglow" ,’5’700
‘Viscosity - Not below 1.05'E gt 2000
Neut. No. Not over ‘ 0.4 R
.Cetane. No. (HWA) . . . Not.below . . 0.
-Initial boilling p¥. FHout 1600C—

“End ‘boiling pt. - ™ Not over 36000

Rheinpreussen replied thet they could meet this
requirement by blending Mittelol with heavy benzin ss follows:-

Mitbelol "]Schwerbenzin i Mimture

~t

Sp.Gr.. - © 0.752 0,742 " 0.7465
B.P.A: L -26.5°C ~36.0(~42.)°C -25.0(-32:0)%C -
Solid Point -29.09C - -44.0°C . -45.0°C
Flame Point - L © 45.00C
EG Y RO0C e e e PRI 0 /Ao N —

Cetane No. - ’ J 78 -

~T4# will be noted thet} the "SDE" Diesel fuel ghipped
from Moers during the last year of operations also- met these
specifications. TUnfortunately the designations of these ship-
ments are not indicative of the extent to which such fuel was
-used by the Luftw.iffe.

D. Kogasin ,
' ‘

) The . distrlbution of. shipments of llbht and heavy

Kogasin from Moers-during 1944 is shown by Table XIX page ‘71. .’
. The heavy- kogasln shipped to Rheinpreuscen ninlage IV", Homberg was-
-used for the menufacture of .synthetic. lubricating oils-and was
stated -to have a boiling range-of .ebout. 860-3502C....The specifi-
cations and uses-of the: other shipments ‘are nknown.

.. Iwo “samples of 011 were taken from tank car ESSen
5-8394, which -was. reported .in captured documente $0. contain
light' kogasin. ‘These gamples were ident;jj_ied as. 0105 No.l and

€105: No.'S., Semple No:l wes analysed by the Petroleun Board and -
~-No. 5 by the, Fuel Research Station, with results as_ given below:-




140 83.5 ¢

150 88,5
160 93.0
170 - 9645
178 - 97.0
~End-point ' 1789,
Residue B 4
Loss - 1.3%
Bromine No, 66
Olefin oontent 427

E. Hard Paraffin and Gatsch

In 1944 "Hart Paraffin" recovereduby washing
of the synthesis catalyst with benzin, was shipped
meinly to Norddeutsche Mineralolwerke, Stettin-Politz,
but small shipments were made to cther scattered plants,
Monthly reports to Arsyn. for 1943 characterize the o

Hart Paraffin as havin melting point above 65°C.
G:tsoh n%ecovered as b%ttoms frog gistrllation ofc

the synthetio orude oil, was shipped entirely to the
Fettsalire-Werke, Witten, The use. made of these waxes
1s unknown but 1t seems probable that they were in
part oxidized to fatty acids for the production of
soaps and other derivatlves, Some of the work along
this line conducted at Moers 1s discussed later under
the subject of nesearch ‘Activities,

A considerable stock (12 tons) of hard
‘paraffin was left. in the Moers plant and a sample
was obtalned. This wax is yellow in. color, has a
destinotive odor ahd was stated to have a melting
point of 80~1009C, . A sample was examined by the
Petroleum Board with'the following results--

Melting ‘point (AsTM Pet Nethod) 20°¢

Todine No. - ) : 3%

Saponification value T S
Ash o _ TN 0 15
‘Water , L ;“. Co - ‘5 o

Examination of another portion of the same
.eample bthhe;”uel Research station yielded the




~OI0S WL GI0S NG5~
© PJB.No.4B/O8O .

Mech’ 573 )
Specific Gravity /60°F . 0.7609 - 0.757
Color R . .. .15 Saybolt . = .
Odor =~ .Lyp.Lcwl"'Uf“F..L ° ‘
Init1a1<BE > S 1929 . 195
200° 3.59 3.0
210 . A A 17,6 -
. 220 , . 36 9 -37.0
230 53 4. 56.0
520" o "8
250 . 82 7 84,5
1260 9% 92.0
270 9% % 95,5
End point = 276°C 279
Recovery . 9% .. 98.5
RO81AV6... 2%. .. S 1B
Unsaturates S 8,07 . 10-11%
Aromaticés L . Nil. ‘ ‘
Unsulphonatable 9% . o
Bromine No 13.8 - . - 10

‘An,Pt. before Sulphonation 83.09C
An,Pt. after Sulphonation 86,67 - -
Cetane No. | 86

_ o :
A sample taken from one of several drums '
mar¥ed "Leuchtol" In a box car awaiting shipment to
Plant IV’ was ldentified as CIOS No. 4. This was
- tested by the Petroleum Board under: their number
~h45/988 Meoh 574 and was found to be identical with
-CIOS Sample No.l. -

'Mo 551,”3 which was reported in captured documents . —
ontain: 1n%ermediate product, This was identified-

‘éi A Sample was—taken from tank car FS Itali&
3

: o Wiand- qas analyzed by the Fuel Researoh
Station with th




~Below 3000C - TY70%
300~-3300C 0.3
330-350 0.7
- 3650=3"75 . 1.2
376400 2.1
400-425 ' , 1.9
4Bl BO——r e < el e
above 450 76.9
lossa e 200
100.0

The total wax boiling above 3Q0°C had a

molecular welght ‘of 430 and the fraction boiling
above 450°C had a molecular weight of 530.
congealing points (Method TP 76-44T) were as

Total wax 80-810¢

Above 300 C 87-880C

Above 450 C 910C

¥




IX;__ALCOHOL PLANT .

Vo

* The eleghol plent (Bullding 106) was erected in 1940.  Here.
the olefins from the stabilizer over-head ere ebsorbed in sulfuric ecid
&and lhydrolyzZed to alcohols end some incidentel polymer which i\a blended
$n motor fuel. ' .

P e a;CglanUg'ﬁﬂﬂd“'QQﬂtﬁﬁE!nB;@P - 30%-olefine -1e--
contected for one hour with 58%Be. sul o-aold by stirring in & water
jacketed reaction vessel ‘(Made by Lurgi) under 10-15 atms. pressure.
Cooling water is used in the jacket during the summer months, but not
during the-winter. The temperature is not allowed to Tise above a
maximum of 45°C. Following the mixing period, the reactor contents

ere ellowed ‘to settle for 30 mimutes. .. . .

. 'The bottom layer from the reactor, that. is the ester and acid
layer, is drewn off to storage. This materiel is then'charged toa
second mixer where it is .contacted with water at atmospheric pressure
end temperature. This mixer operates contimuously. The meteriel
flows into & separator where a polyier is teken off as the upper layer

.- and..sent.£o. motor. gasoline blending.. The Yower layer is then passed
0. a four-stege hydrolyzer of which the first three stille are shown
by Fig. 26, page 78. Ester is hydrolized to alcohol by heating with
open steem in the 4 Steges, o1l meintained under e pressure of 0.2
atm absolute. The temperatures in successive steges are as follows:

1) 75-80°C. 2)  80-88% .
3)_. 88-95°C 4) 95-104°¢ —

The 11quid from the 4%h stage 18 25% sulfuric ecid; it:-is
sent to the-acid concentrator for concentration to 58%°Be. and returned
to the esterfication reactor. ’ ‘ -

' The '.mpo‘rélfromn thé} _‘ﬂydfolyzera"conaisting o_;’_;é mixt_u;‘_e; ’
of .aleohol and water of 50% concentration pess through a ceustic
washer to storage. .. . : s , - :

: . The upper layer from'the primery ‘contactors is the unrescted

. Cg-and G4 hy@rocarbon end polymer. It is drewn into a storege vessel .
conteining steam coils and is-vaporized from the storage vesgel” through
& caustio veshér iuto e gas holder. The materiel is then campressed

end charged o a re-run column where Cz end C4 product 1s made overhead
for ul é;a""sfgbotj;I_ed"gds-'.‘(‘tré:l,bggs). The ‘suall: smount 0f polymer bottoms

d ifto motor gasolime. -The ‘production of alcohols fr6m

per day of Fiacher-Tropsch Cg-Gy fraction is 2.0-2.1 tous -
of 1gopropyl. aleohol) ‘and 3.8-3.5 tons-per dey of & mixture of
v end tertiary utylalcohols\ R

The'aléohol purification system.consists of 6 bubble plate -
The §0-50 water:elcohol mixture from ‘the hydrolysers. enters.
soluinp, conteining 30 pletes on the 16th plate.: & mmall “.
beustic. 18 introduced-on' the 18tk plate.: Open. steanile . .

CeBge




-used-for.removing.a-small.amount..of-polymer-as.an-overhead- product.w
The temperature at the top is 90°C., and at the bottom 120°C,
pressure is 0.8-0.8 atms. The. bottoms from the first column enter
the second column containing 36 plates on the 1lth plate. Open |
steam 18 used to take overhead a water alcohol mixture containing
abont 76% alcohol. Water ia withdrawn from 'bhe bottom of the column

in % B8, _and. : i '

“top of the colum is no-l_uaoc.

Tho overhaad from the second colum enters the third -

columm containing 70.-plates, which is the benzol ageotrope column,

on the 55th plate. 90% benzol is refluxed to the top of the column
and impure isopropyl-alcohol is taken-off-the'10th-plate s a- YEPOT,
and the impure butyl alcohol is taken off the bottom of this columm.
This colum operates under 2.2-2.4 atms. with-a- +top temperature of

60°C and a bottom temperature of 1040C., The impure isopropyl"
alcohol pagses to a 30-plate column entering onthe 6th or 8th plate.
Pure-isopropyl alcohol is taken overhead and the bottoms returned-to
the azeotrope colurm on the 10th plate. The impure butyl aleohol is
“FPed to a 20-plate column on ‘ths third plate.” Pure isobutyl alcohol
is taken overhead and a heavy reaidue is the bottom . product. The
overhesd from the aseotrope column is a mixture of alcohol, bengol
and water, The mixture passes to a separator where & water layer is
taken off and returned to the column on the 56th plate. The upper .
layer is then charged toa 60-plate colum entering on the 20th plate.’
Direct steam 18 used for distilling overhead an alcohol-benzol

mixture which is returned to the azeotrope column as reflux. Water is
withdrawm as the bottom product from this column. 600 liters per month
of 9‘0% aleohol is added make-up, e T

- Various seilzed records show that the-al66k61 pla.nt also
produced fusel oil, end "Dilenol". The-latter 1s unidentified but
may be crude higher alcohols. As derfvatives of _these.primary pro-
ducts crude acetone, propyl ether and “Syrup Rheal" were also mede.

. Syrnp Rheal“ appea.rs to be a by product of the 'acetone
manu.faeture but ie not- furthsr identified. Beeearch notes indicato




—Butyl... Propyl._alcohol _

Alcohol including that
Kilogrems . converted to
' ' acetone
i ‘Kilograms
_Fret balf 1940. 143600 - - 48560 -
Last half 1940 387770 106840
First half 1941 376346 - 134216
Tast half 1941 496208 - 252794
First half ‘1942 . BR4178 278543
Last half 1942 - 276940 187511
—Frst half 1943 . 611188 s 505359
Last half 1943 830282 566226 —
First balf 1944 - ‘.556654 . . 638970

The distribution of the bulk of the alcohol abipments
1n 1944 i shown by Table XX page 79. The identity.of "Sektoll"
is not established. Another: unidentified product, "Dilenol", was
‘shipped almost” X6 1iis1vely "to Geb Overlack,” Meunchsn-Gladbach,™
One. or both of these products may be anyl alcohols which are lmomn_
shipping recbrds, _Mixed butyl-propyl ether was shipped in about
thie -game quantitiea entirely to Overlack at M. Gladbach. From
Jaunuvary ‘through June isopropyl ethar was shipped exclusively to
Wiegand Svelme, Oberhausen, but in quantities of cnly about. one
ton per month., In JuJ;y the BhipmentLQf this ether were ap
follows.-

I.A.Farben. - Praﬁkfurt/ﬂ - 3 Toms
Pankover Transp. Berlin/Pankow - 13 Tens

" Chemischs. Fab. Gruenau, Berlin/Gruenau "~ 14 Tons-
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- TAELF. XX
Alcohol Shipnqnfs by Rhéinprejixssen in 1944

.Metric Tons
s - : ) X

o BUTYL: ALCOHOL . - 1SO-PROPYL ALCOHOL SEXTOL_II
“Principel - DBGUSSA | DBGUSSA . | DEGUSSA | I-G FARBEN. | PANKOWER | Gebrueder.
Consignees - . | Buchhausen Frkfrt/M Mainz = : Frkfrt/M : | Trensport; Overlack |
: ho g , g ] ! Berlin/Pd: M/G—ladba‘ch,‘i
e S R : LTt
29.050 «  45.650. : 13.300 :| 29.000 -, O .-

H
i

49800 | : 15.260 - 29.850 - 7950

T B e S '
48.900 | | - 45.500 - 29.800" 7| 15.450 . - i 8.600
|%1.200 | 44.100 ., |32.000 || = .. | 26.000 |1 7.300

63.000 | ' 46.400 - - - 171 29.540 || 9.946

R IR - i|.14.850 | |14.200 || 5.500
. B B : . } N % . = )
- Jdosimoo - | - - 3 - )



¥ Y ARORATORY FACILITTES

The largest laboratory building (©f) had npperentlv
beén veed for genersl testing ~nd ~nalytical work. Al thongh
the upper part of the building hed been:-bedly demeged by _
Fombing, The TRaement wem intect nnd wes well stocked wi th
glrerwnrs and chem'en's. "ne vriv-te laboratory i# the brse-
ment hed bheen left as use? and all docuwents there!n were ex-
smined cnrrefully. In the basrment corridors othev miscelleneon
eolTéctions of documents were found gnd exemined. However, no
formal research note books or reports were discovered, and the
records of greatert velue had evidently be~n shipped awsy. Two
cerloads o' boxed lsboratory e 'vipen' and chem'cols wer: fov-'
or gidinge in the plant but ~~ ¢+ = Thoy wern cwantonn 11
YA we yepeay el yeeaydp,

Ruilding 97 wes the automotive engine testing
leboratory but no information could be obtained about the work
done there except by inspection of the remaining equipment.

Two small four eylinder engines were found on test stends with-
out dynemometers. Two dynemometer stends were in the same room
without engines. There was no chassis dynamometer. In snother
room were three stends which probably previously sccommodsted
CFR or IG knock test engines.” There was no indication of
equipment for supercharged knock testing.

" Building 120 and a new building southwest of it, which
does not show on the aerial map, were stated to be used fur re-
search-on-lubri¢ants and fats but the informants professed to be
entirely ignorant of -the details of the work carried out there.
The personnel had bean moved t0 an unknown destinstion about a
month previously and no records were found in either building.
fmong the chemists engsged in this work were Drs. K81bel,
-—Ackerman, e¢nd Langheim, o e

Building 120 was used for small scale research but
the only pieces of apparatus which had survived the bombing
- were four smell heavily insuletdd units which seemed to involve
- thermo syphon reulation of a liquid downward through a verticsl
Tedctor by means' of a heated external return line. A’Vifw
"through" this laboratory is shown in Fig. 27, pege 8l. )

In the &dgacent new building operatlons were obv1ously
~on a.larger scale but likewise difficult to- identify from the
remaining-apparatus. Thke equipment included a batch still of
approximately 100 gal. capa¢ity surmounted by & fractionating
colurn about 1ft. in diameter and 2¢ ft high. There was algo
a rotating drum sbout 3x3 ft. with & scraper whlch might have ‘been

=5
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uséd for converting dome solid to flake form, In the
game room was direct driven horizontal drum about

4x4 ft. entirely enclosed in a heavy housing and built
by C.G.Haubolt, Chemnitz, Being assembled in the
opposite end of the bullding was a plece of apparatus
mhich~mighxﬂhaua—been—a—dryerv——it—comprfsed—a*verticar
shaft about 10 £t tall ecarrying two squirrel cage fansg
about 6 ft in dlameéter. Surrounding the fan and spaced
about ¢ ft therefrom were fin-tube heaters and a_ freame
to enclogse the whole in a metal housing. 'Frame Work for
some kind of Iinclined conveyor extended from- the floor
te the tor of the unit, and around the upper pavt of the
‘" wag g heltag] gtructure rf angle iron.



XL _RESEARCH AGTIVITIES

Although it was steted that all collected lahoratory
records and reports had been moved to other (unknown) plants,
and no evidence to the cortrary was seen, a few migcellaneous

—doeuments*were'picked—up-wh&ch—grve—some-idea*of~the*itﬂes~cf*”
research being-followed at the Moers plant.

A document dated 15 Jan. 1942, signed by Dr. Grimme
conprises the resesrch program ¢s of thet date. The depart-
mentel docunents from which this was compiled were also ob-
tained and indicate that all of the work outlined wad in progress
end many of the items represented adcomplishments rather than
*propoged Puture work. The outline submitted by Lsboratory No.l
has been trenslated in full singce it was consgiderably condensed
in Dr. Grimme's swmery. Also s letter dated £7 September, 1943
from Dr. Grimme to Director Kost wes found, summerizing the
reseerch accomplisbments during ‘the preceding yewsr. Transletions
of this, snd of the zbove mentioned 1942 documents, rre nttached
s Aprendix B, page 108.

A complete picture of the reported research asctivities
cen not be conveyed by sny further condensetion of the outlines
in question, but it can be s»id thet the following broad lines
of research appear to hold a prominent plPCB in the progers -

1. \ Development of dehydrogenotion catalyst in—
~cluding new alumina supports.

2. _ Conversion of alcohole té"Ketones and pro-

3. f‘Production of aluminnm alcoholates and.derivas
tives for a variety of .uses.

4, Production of a01ds and esters thereof from
Fischer-Tropsch wax.

5. 'Production oflglycols and derlvatlves there-
- of. - -
6. o Fundamental studies of reactlons of fatty

‘acids with. olefins.

=

7.  ' :Production of hlghtr alcohols from olePlns
o in benain and k03331n. ‘ :

B ‘_:_ . Research on- pyrotechnlcs/and other- assigned
' B problems tn connectlon with the var effort..

| °91-



Other resesrch end development activities were indicated

by miscelleneous documents as follows:-
; .

A letter dated 17 Jan.1945 fram the Reichsemt fur
Wirtschafteeusben,' Berlin, disousses tests conducted at the
Toxtile Tnglneering Sohool; Krefeld; and—dirévtefurther-tests—"
at I.G. releting to the suitebility of di-slumimm-hydroxide,
prosumably maede at Moers, for us &8 & “Druckverdiokungsmittel™
in taxtile dyeing.

.. _A letter dated 15-Nov. 1944 from Mirkische Seifen
Industrie, Witten-Ruhr, conveys a complaint frdm their branch
tectory at Lahr/Baden regarding poor color of "Kontekt-Paraffin”
(wmx) furnished by Rheinpreussen-Moars. '

A letter dated B Jan. 1945, from Chemlsch=technisches
Laborztorium von Heh. Norrenberg, Irmenach bei Iraben~Trarbach,.
inquires about experimental data on-Rheinpreussen's salve base
"Synalin”. . '

Oorrespondence in August 1944 with Krup Trelbstofitwerke
Wanne-Elckel, explains that lack of manufacturing equipment at
Moers makes it impossible for Rheinpreussen to furnish fatty ‘acids
to Schering A.G. Berlin, for use in ingecticides. '

Some correspondence and technical data on the preparation
and. uses of "Pantoxyl"-were found, dated in 1941.. This product
'appears t0 be an oxidized Fischer-Tropsh wax, useful as a L~
thickening agent, emulsifying agent etc. Some data weTe also
found relating to "Parestol™ which appears to be a gmilar ‘product.

Notes .on a conference held at the Bergbeuversin,
25 Nov. 1942 showed the following production of fatty acids from
different Fischer Tropsch plants.

Rheinpreu\ssen about 4000 Kg per month
Krupp w2000 " ™ "
Rauxel - " 1800 " " " ..
Essener Steinkohle %~ 8000 " " "
‘Hoeseh . TTowoo10000 % ot
Rubhrchemie =~ . ~-Unknown

The high production at Hoesch .\g:as'attribu‘ge{d t0 the use

of pressure synthesis there. Methods of recp,‘ve,r’iyng soaps -of fhese ..

—@cids were discussed. - Apparently the soaps aré used mainly locally .
.as detergents. LT T e ‘ ‘




XII. RELOCATION OF BqULAMENT

= A number of documents were found which reveal in part,
where equipment from the synthesis plant and laboratories was
shipped -after further operations at Moers besame .impractical.
The most Tecent statement was @ levter from Director Kost to.
the Rustungskommando, Essen, 24 Feb. 1945, whioh is summarized
below: -

The alcohol and acetone, planta are going to Dr.
‘Hermann Hauser and Co. in Bredolar in Sauerland; the Oarburol.
plant to Paul Cullmann and Co., in Heodersleben near Naohterstldt;
the Fischer Synthesis plant to Karl Henkel and Co. in Alme in
Sauerland; the research laboratories to Lﬂdenecheid, and the ex-
perimental plant for research on iron eatalysts to Boohum-Stiepel,
in the building of the Rheinpreussen mine Gibraltar-Erbstollen.

e 1181; dated 10-Feb:1945-indicates that the equipment
from the engine testing laboratory also went to Nachterst®dt.

What appear to be complete l1ists of the Alcohol plant equipment
-shipped to Bredolar and the synthesis equipment ehipped to Alme

weTe obtained.—-—-A long list of laboratory apparatus packed for
shipment, preaumebly to Ludenscheid, was also found.

A memorandum dated 22 Jan. 1945, regarding accounting
1or the cost of such-moving indicated that some equipment was also
being shipped to Hannover-Linden, Coswig, Hildesheim, Heilbronn,
and Burgstall. - The last named deStination is apparently near
NeumBhle northeast of Duisberg, (Rheinpreussen Gewerkschaft Neumfihle)

-where some research -laboratory was to be set up as 1nd1cated by .
letters of 24 Jan.' 1945 and 26 Jan. 1945.

e Bills of ladinr: for mdterial going to Coswig indicate.
filat this ocame. from the Moers hydrogen plant. “imilar documents
identify the shipmente- to Hannovar-Linden as relating to "Ein- -
lagerung Aegier-Nordew-Lager, Arbeitestab Geilenberg .

A detached sheet dated 28 Feb, 1945 iists laboratory
equipment and personal property of several individuals, including
Dr. Grimme, as prepared for shipment to "Anlage Lachs", suggestive
of a coded underground plant but actually not identified, - A letter
dated 7 Feb. 1945 from Lurgi W&rme, Baubfiro Plauen, aoknowledges
the receipt of contact-ovens Nos,— 24 and 43. - There is no apparent
connection between this and the’ Scheduled shipment of syathesis

_equipmsnt- to Alme. A card from Stadtwerke Chemnitz, Gaswerk III,
. dated 10:-Feb.-1945 acknowled\,es the reeeipt ‘of two cars, contents
"?not Bpeeiﬁed. s .




Most of the seized correspondence regarding shipments
to these points excluding detailed lists of goods, are translated
~nd reproduced in Appendix C, page 120.

No information could be obtathed as to the new location
of—personnel~from-Nosrss—but~in-genersl—they~probably.wetb-with-. - -
$he eguipment® Af the Aepnrkmenta wi th whiech they were formerly

o tnbad |




XIII INFORMATION REGARDING OTHER SYNTHHIIO YUEL PLANTS

At s meeting of Fischer—Tropsch plant operators in October
1939 tables were prepared to show the expected output and product
quality for all plants in West Germany during most of 1940 (Doc.42).
‘TEI6B1=5‘'zaxazt‘l‘nl:atms--wsvsurntad‘-~rmax-.l'rm.tm.--proﬂucMo:)n,-<)1!~--131ee;el-—-I‘uel«—and--ga1;&»:;1»r
facilities which were in prospect when the conference was held. Some
of these data are sumerized in Table XXI page 88. From other records
it has been found that the Rheinpreussen expectation of making 100
cetane Diesel fuel with .a solid point of -25°C was never realized
which suggests that some of ths other estimates may be likewise
optimistic. The total output estimate for Rheinpreussen proved
to be quite accurate and the magnitude of the other production
figures does not seen unveasonable. The productive capacity of
some of these plents mey have been increased subsequent to 1940.

_.Somewhat.-earlier. (Doc 88)..an. estimate was_prepared: for .
benzin and liquefied gas production by a larger group of plants,
which is summarized in Table XXII page 89.

A sumary of the type and capacity of equipment in the
*West German Fischer-Tropsch plants was included in Doc 42 and is,
condensed in Table Xl page 90.



;'.Potal Primary Products :

g n_zin'xtonsfmo.:
- 'End 'boiling point ©C

,Oetane Number‘

Vapor pressuré, atm..

"Boil:lng ra.nge, ¢
% below '200°¢C
"ceta.ne number

sch“ tons/mo.

. Gar

: :I.q_uefied Gas' tons/mo.
Wt. $

toné/mo. .

%5 useful for oxidation

TABLE XXT

West Germany Fischer-Tropsch Plants
Estimsted Capacity and Product Quality
July - Sept. 1940
Basis Maz;i.mmn Diesel Fuel and Gatsch

Essener Hoesch: Irupp hein- 2uhr- iewk
Steinkohle (Mid.Pres.) Treibstwk preussen  benzin  TVictor
Atm.& Mid) H ‘
Pl‘es. H -
, ! T
- tons/mo. 4400 - 2750 450 5200 $700 2500
s 1
y 3650 995 3200 2900 £200 1300
165, . 160 175 160 {145 160
i 61-62 - 55-56 30-61 50 60 82 |,
© 0.65 0.78 ¥.60 .78 3.70 0.65
. i i
* 1100 1650 1960 1850 906
130-280 - 160-310 45-280 150-310
. o 55-60 10-50 10 -50 55 |
.. ™ 35-95 100 0-85  80-90
© -23.5 21 -25 25 -25 |
21 35 40 {21 57
: i
* 450 105 360 s 175 |
85 100 - j - -
700 300 250 150 500 100 |
- 75 20 50 §0-70 65

A

==

* Diesel oil end gatch not to be made because of lack of

distillation facilities..



mmi

Estimated Capacity of Ewnt jtic Fuel’ Pla.nts
. 1940 - 1941%

Metrie Tons per year

Y i ﬁen'zij.n, Liggefg/ed ._Gas
- Gelsenberg 200,000 40,000
Scholven zoo,ci;oo 40,000
- | Rheinpreussen 50_,ef}oo 10,000
? Victor. 27,000 5,000
Krup? 40,(500 8,000 -
quséh i| ‘ 45,(300 8,000
%lessenér Steinkohle 50,(.300 10,000
Rheinbraun (Wesseling) 100,000 16, oool
Ruhrbenzin - } | so,éoo 16,000 |
Total 772,000 ' 157,000
E Capacit:i.-es fLr 1941 were expected to bé the s=me exeept [for

Rl}einbraun (Wesséling) which was to meke 20, 000 Tons benzin
and 40,000 tons liguefied gas. |



fpf 1 Ja " 1940,

Output: M‘s/hr o
1 Gas Production M 3/hr 60000%

TABLE XXIII

Equipment and Capacities
West German Fischer-Tropsch Plants
October 1939

Rhein=-

Hoesch ’

Essener ¥rupp : Gewerk.
preussen Steinkohle Benzin | Treibstwk. Ruhrbénzin. Victor
Atm, Atm. Middle Atm: and Atm. and Atm.
: - . "Pressure" "Pressure' :
H.t.coke H.t.coke H.t.coke ? Joke I.t.coke
& gas & gas’
10® 10(Demag) 6 (Demag): 3 p 3(Demag) | .
6000 9000 - . 4(Pintsch)
1 - 2 ? ! 2 ? .2
‘X7000 - - - - 20000
57500 36200 4+8000 . $3000 32600
26 96 68 ) T724-20P 524=-72P 52 L
Optional 48 1 stage 36 1 stage 36 1 stage 2 stage 41 1 stage |
48 2 ‘stage 32 optional 36 optional : 11 2 stag:
. [ 20 2 s,'l:age""':’ﬂE 4 optional -
No¥¥ Yes No No No. Yes
Carburol Carburol  Carburol  Carburol TVP & UOP' Carburol
65 125 . 125 ; 100 100 & 90} 50=60 -&
None None None Yes TOoP Pintsch
- - - 14000 9000-

E Subsequently cgénéed.

#¥®x Pressure ovens.
H

24000




XIV. BOMBING DAMAGE AND DEFINSE MEASURES

Bombing of the Moers plent was stated to have oooured

on July 20, Augnst 21, October 25, November 2,8,20,21 in 1944 and
~on-February—28-—-1945~——'1‘he-ﬁret—e’btack——eleewhere—referred-to-ee-—

the attack of July 19 since it started before midnight, practically
ended the production of synthetic fuels, although partial reparrs
permitted emell soale operation for a few deys theafter. After
another heavy bombing on October 25, 1944 attempts to repalr the
synthesis plant were discontinued and instrument and accessories which
could be used elsewhere were moved.

In general the bomb demage in the synthesis plant was
widespread and severe. Most of the equipment for charge gas product-
fon and purification and for product recovery was completely destroyed.
-The south end of the -contact oven house was very badiy damaged but

they could be restored to operating condition if desired

' The first serious demage to the coke ovens was ‘caused
by the bombing of 25 Oct. 1944 and raids thereafter put the two .
older batteries permanently out of commission by 21 Nov. 1944. The
third (newest) battery of coke ovens contimued operation until

the bombing of 28 February 1945, four days before the plant was
captured. ~The filne operating machinery was badly damaged by

bombing on an unspecified but presumably recent date. '

The abrupt’ drop in actnel produotion as a result of the
J’uly 19 ‘reid is well shown by Table IX page 58. -

‘The real:lzation by the plant management that produotion
could not be maintained is .évidenced by the monthly forecasts of
produotion submitted to Arsyn from which the following estimates of
total liquid products are, taken. ’ S

1944 ‘ Predioted tons, total liguid
“June . .48000

urinrthat montﬁ. -



Stock ‘ ’ Loss in Tonnes

¢rude {Synthetic) - 680.3
Grund benzin - 172.5
~Kogasin-in-N-Diesel-Fuel———-2e0
Gatsch. . . 11.3
Liquefied Gas ~-39.8
Kogasin' 44.0

e Total 949.9 tonnes
Enemy action on 2 Nov. 1944 destroyed 14 tons of ‘viixed

Diesel fuel, and ettacks-on 2 Nov. and 21 Nov. 1944 destroyed,

103 tons of benzin, which was all the benzin on hand at that time.

0f the remaining stocks, 110 tons of "Rohol" were shipped t0 Brabag

and 11.85 tons. of mixed Diesel fuel were shipped, top Rheinpreussen

_Sehacht IV. This left only 15.5 tons- of light Kogasin in ear

Essen 508394 and 33 tonies Of intemdiate oil (not ‘further identi-"

fied) in cars 551033, 597876, and 505655. There also remained 1%.5

tomnes of hard paraffin; -presumably that in the storage bin at -

the North end of the contact oven house, from which a sample was.

teken. (See page74  for emalytical results) Semples of the oil

in cars 551033 and 508394 were also teken and results of the analysis

of these samples-will be found in the section relating to Kogasin,

page '73. .

=e Ror synthetic fuel plants in genéral “ths prevention and
repair of bomb damage was-orgenized by Arsyn end considerable .
correspondence on this subject, dating back to May 1940, was séized .
(Doc 75). Of the numerous parts of the plants for whioh protective
measures were recommended, speeial importance seems to have been -
attached to the. stOragei facilities for lesd tetraethyl, and the
handling of lead was fdi-bidden unless adequate safe guards’ sgainst
bonb demage were provided.. The vum,grability of pipe.lines,
nartieularly for ~water: '-;supply, 'was also a:matter of ‘great ‘¢oncern
and covered by special nstmctions. _Brabag issued a circular
‘Tetter (5-12-44) ‘recoimsnding wherever practical, end giving
direotions for; the' substitution ‘of ¢anals for pipe. lines to. handle
water supply and drainage :I.n hydrogenation ‘plants, 1ncluding_, those "

’ L descri‘ned ean opted ror

; undertaken because, of



the completion of the repairs necessitated for the reconstruction
as outlined.=we- Furthermore this reconversion will regquire ob-
taining priority construction material from the Ministry of
Reconstruction® .

As far back as 3ﬁly 1, 1940, the Reich Fconomics Minisiry
ordered all fuel producing plants to reduce their stocks for the
duration of the war. They were peruitted to keep 1n stock:

Crude 0il a maximun of the amount needed for a monthly
production. (Not subject to this rule were the plantse
in Ostmsrk, in the Bohemian proteotorate and in
the Eastern provinces).

Internediate 8 =& gquantity not eicceeding that

which could be treated over a period of two months:

Finished Eroducts under no condition was any amount
to be stored, but was to be shipoed as soon as
ready.

In May 1942, it was decided, in spite of the shortage of
personnel, to creqte within each plant, a fire brigade, which would
at all times be ready to step in in. case of fire.

As alr raid attacks on the Ruhr increased in intensity and
the damage to- synthetic oil plants became more serious, a committee
met in Reuxel, in September 1944, tp compare and discuss the extent
of demage suffered by various synthetic oil plants. According to
the Geilenberg plen, precautions and reconstruction measures, based

. on common experiences, would permit a much more speedy resunption of
operations, and at the -same time eliminate undue loss of time and
waste of construction material. In order to make ‘these experiences
available to all plants, a commission, composed of 4 to 5 highly
specislized technicians, was eppointed. This ‘commission, it was

. decided, would visit the individual plant immedintely ufter- the

'bombing and:

.1) advise the management on measures to be taken for the
" hecessary repalrs and assist them in estimating “the
material and labor required

2) Clear substitution parts for- damaged units out of re-
serves which may-be on hand in other eynthetic plants.
This exchnnge of reserve unite between the various plants, was ex-
pected to prove more efficacious and speedy than calling on the
distribution center of the’ Geilenherg commission.,vv_

;w» A Stgsstrupp (Shocntroop) service was then created to assist




» &upervisor, l'héi" consisted of speoialize’d units serviecing:

1) ‘Pit repairs :
2) Transport installations
8) Coke- oven-plents. -
4) Power station 1nsta11atione
" a) ‘furnaces’
b) machines
o) transportation installations of every kind
6) Cooling towers
6) Steel -construction : N
7) Electric installations
a) high tension
b) low tension.

Requests for services of the shocktroops were to be made to
the qentral Ruhr conmittee. Debris were to be cleaned out before
the arrival of-the- -ghock troops-s0-that they could- commence work
tmnediately. All nocessary-repair material was to be on hand.
The Stosatrupp supplied the small tools. On the other hand, - the
individual plants were obligated to have the balance of the
machines put into-working order, 'so that full production -could: be
Posumed, as soon as the shooktroops completed their repairs. The
mansgement of the plent was to inform the stosstrupp unit super-
visor of the time the unit commenced end ended work. Furthermore
the plant was to supply. food and lodgings for these units

Seized records contain considerable information—regarding

personnel constituting the commission for the Ruhr area. Copies
of the. code used for reporting the location and extent-of bomb
demage in the various Arsyn plants— were also obtained.

el02s
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ARRENDIX A
LIST OF CAPTURED DOCUMENTS AND
SAMPLES

The attached list differs from the original which was

prepared in the.field and retumed with the documents, in the
following respects:

1.

“fhe t1%165 have been amplified to giVe & more accurate

description of the contents of each document.

The documents have been further classified:éécording
to subjecte as indicated on the following page, and
the documents perteining to each subject have been

s-tied-in-bundles. Por-convenient.future.reference....Th e

letter following each dociment number indicates the
subjeot classification.

the cooperation of USSBS. Following the title of
documents which have been mierofilmed the letter "C"
indicates a document campletely mierofilmed and npn

'indicates partly microfilmed.

“On the subject -classification list on the following
" page the "Sack-Number” indicates the MIRS sack in

which the subject bundle in question . -has been~ ‘placed
for storage. .

j;i?@;ﬂ



SUBJECT CLASSIFICATION OF DOCUMENTS
- , ey

o

e

— Sack No.

A. 'Plant Production and Cost Records, Shipping

and-Receiving Records 1479
B. Synthesis Gas Production and Purification 1477
c. Synthesis Operation including Catalyst Dats 1477
D. | Primary Product.Recovery ahd.Refining 1478
E. Research; Develognent, and By Products 1478
F. Porsornel and OFganization 1478
G- Methods of Test and Analysis except Enginme

Testing ' 1478
H. 'Emgine Testing of Fuels 1478
I. Bomb Danage ‘ 1_473



APPENDIX A
LIST OF CAPTURED DOCUMENTS

| Doc.

4.

5.

6.

8.

9.

Micro

Clase Title . ST . Pilms

A

' ,‘i: stocks. 1ncluding by roducts. 1944

Correspondence and aceounts in connection with - c
royalty payments to Ruhrchemie Late 1940 through
1944, - (Book and loose sheets) L —

Rurchemie lincensq with correspondenoe»and accounts
regarding royalty peyments 1935 to July 1940 ¢

Record of deily receipts of chenicals,- desulfur- c
izing oatalysts, oil stocks ete., 1nclud1ng
‘weights end origin of shipmeénts Jen. 1942 thru

Oct. 1943. o

__Daily production figdres, primary products only P

‘1943, s

-Record of daily receipts of chemicals, desul!;urb
-1zing catalysts, oil stocks ete., including
welghts and origin of shipments Nov. 1943 thru
1944,

Daily production figures, primary products only P
1944, worinson

Synthesis catalyst shipments from Ruhrchemie -C
July 1940 to October 1944. -

Raw matéiial_réquirements for synthesis'catalyst c

preparation from 1936. to daﬁe. _
f Rocord of taxable bensin production 1943-1944.

~ Record - of taxable benzal production 1945-1944

Misc. data on gas cracking operation

construction schedules for improvements and G
43, ‘



L gorption plant (1939)

Doc. : Ifioro

No. _ Class Title £ilms ,

15. & Shipping records showing car numbers, welghts .
consignees i‘or all products in 1944. ;

6. A Daily reports on._ produotion, shipment, and stocks O
including alcohols etc. Jan-July 1944 summerized
by months.

7. A Monthls\r coet statements including sumaries of P
production 1943 and 1944, - Sunmary of costs for

— 1942.

118.  © Calculations of conversions per stage and overall
for synthesis ovens, 1941 and 1942.

19. ¢©C- W,_Material and energy baIance for gas p‘roduction and P
sy‘nthesis units including graphs ‘of daily pro-
duction 1941-1942. "

20. A Cost and production summary for July 1944, (Now P
.combined with 17)

21. B . Miscellaneous papers on gas, cempositibn.

22. F Miscellaneous documents relating to Moers
personnel and organization. -

23. A-— ' Daily report sheets for production, shipments P

C and stocks, most of 1944. ) .

24. B Drawing of complete plant . for synthesls gas
production at MOers (19.'38)

?5. B Koppers drawings and description of proposed. P

) enlargement of Moers water gas plant (1928)
6. 5 — COmplete set of drawings with engineering calcu- P
S lations is, for all, parts:of Wilke oil cz:as:king unit
: and clay treatiig ‘wnit (1939)
27. C Drawing of special rail car carrying two Kubels
K for synthesis *catalyst-ﬂ - .
28. D 'V-Diagramst.)an" -deseription of Moers charcoal L ab~ "~

preussen



Doo. o .. Miero’

Yoo ~Cléx'@l'si’ B 52 . _ e B3 ME
31. D Diagrem of Stabilizetion unit #i. | .
2. B Drawing of combustion sheft of the cowper stove
for ges cracking.
9B, B Drawing of slag weshing plaﬁt. ”
4. B Deteil drswing of mesonry on ges gene;etor (19268} .

"R, B Deteil drewing of mesonry in "Zundkenmer" of
gas generator (1941).-

"R B Dotsil drawing of masonry on gas-genarator (1941).
7. R Detail“d'raw“ina of meconty on "Zundkemmer™ of
Gas genersator
28, B Draw:l‘ﬁg:;f)"f 'fine»P”{wifﬂi‘cation_z‘\tisiémﬂt:'
29. R Drawing of fine Purificetion Plant.
40. B - Drawing of fine Purificetion Plant.
41. B Detall drawing of masonry on dust seperator

— —end connecting conduits of gas generntor (1941)

4. A Tabulationsof equipment end capacities of all P
miestern” Fischer Tropsch plants Oct. 1939.

43, H Notes re apparatué for controlling feed of
‘ liquefied gas to engine end determining anti-
; knock value.

44. - H | Data on relation between cetane end cetene
~ : nnmbers. ‘ .
5. C Grephs of unidentified variables in operation .

of second stage of F.T.. including Cp 1.05 content
‘of ges 1943-1944 (C£ Doc 90)

46. G Procedure for taking gas semples from ovene end
for low temperature fractional- distilletion of
o these saples. to determine composit ,ﬁ*(1944)
4%. ' C Blenk form for- reporting operating;conditions
v ;and production data all Fischer— ropsch plants.

48, G- Data perteinlng to determin:ng condensible hydro-
‘ ' carbonq in gaa. ]

=108."



DOO- ' “Miero

:NOvoClass..-Title SR  § 1.

9. E Appé}ently unpublished thesis by W.Beir on «
;. sbudy of the solidifidstion cherscteristics of
7 mixed wexes.

Qe K Miscellaneous and- relotively unimportent . test .
_data for syntliesis, charcoal sbsorption, eracking
end elcohol units. '

§1. A Detsiled caleuletions of. costs of making diecel P
fuel end alcohols, end-reworking synthesis cetalysts
-~ ineluding pertinent.informetion on processes and
quantities 1943-1944.

2. H Misc.wﬁbtes and graphs from sngine test laboretery P
concerning relationships between FeCO and Tel..
(1939) Engine tests on fuel blends (1944)

53. B. Original leboratory notes on resctions of "Butel™

Witk verious. orgenic ecids.

54. H Origifiel notes end report on experiments“for
. measuring veporlocking tendency in lsb.. apperstus
and in engines. (1940) .

8. H I.G. report (1941) on reference fuels and C
- ‘ 5accuracy of octene number determinstion.

56. E Miscellaneous deta regardjng wax oxidation in P
) ’ connection.with "Papestol" mannfecture.

B7... G Miscellaneous annlyticel methods useful in
connection with F T. synthesis——

- 68, E Chexrts represent1ng course of oxidstion of
parafin wax by blowing with «ir. '

'59. B Tests on Moers coal end esh therefrom (1938)

Sl

. 60, G Collection of analytical rethods eppliceble to P
’ " Fischer-Tropsch operations end products.

'6l. B . Misc. notes on fine purificetion experiments
and regeneretion ‘of catalyst,’also tests on
'_shift converter catalyst. o

: ‘ ’ y » i “'".
62, E \thbers and titles of patent applications filed (]
e ‘,’by Rheinpreussen—Noers uept 1943 to Sept. 1944.-

+4109-.



‘Doc.

- éngine for testing Diesel-or:Otto cycle ergin
© fuels..: - o A

, e MioTo.
“Noo—Cléss Title ] ‘ g : filus.
63. E. Lébafé%ory subject cledsification Tor files ete.
64. ¥. Original&laboratory notes on conversion of Kogasin
tn lube oils with A1Cl, (1934-1935)
65. B Technology and Prospects of Oxygen Ubilization.
7 Xarwat, Bremmn. Chemie 17, 141-149 (1936)
66. W Diagram showing methods of converting coal and
possible products therefrom (different from
Doc 70).. '
67. ¢ Note book containing miscellaneous calculations,
partly on diessl fiel blends.
68. R Notes on experiments on purification of gynthesis
gas withfbleaching earth. .
RO, B Misc. data on effect of .active chapeosl adsorption
ahead of fingmgpriglcation. o
70. F Diagramﬂshbwing:methodswofmconverting“coal“and . C
possible produets therefrom (different from Doec 66)
7. 6 Misc. data on synthesis oven and charcosl absorber
operation.
72, D Paper by Grimme on recovering light hydrocarboms—by
charcoal absorption presented at second Chem. Fng.
. Congress, Berlinm 1940. } L
73, .6, E&perimgﬁigihaété on charcoal absprption and
_contact oven perfongance 1941-1942,
74, A ‘Monthiy production estimetes and reports for P
: Arsy including some product tests, and related )
- correspondence. Oct. 1941 to date.
5, T Correspondence and documents cleared through ... €
Arsyn regarding prevention and repair of bomb
_ demage including hydrogenation plantg. .
76. G. Misc. documents on nomenclature and analytical
methods. T :
7. G - ' Mi scelleneous documents on physicdl end chemical »
properties. . _ . , :
78. D Fiow:g;ggram bf biesel fueiafefiqing ?ro@éss
79. " - Techi,Hochhchﬂle;Stu%fgért:féﬁbfﬁvdﬁ- 1 c




Doce. .. : Mj_oro‘
“No. Class Title . T filme
2
80. D Experimentel date on substitution of Kogesin
- for wash oil inibenzol recovery. Sept. 1939.

81. E Copies of patent ‘applicafbions filed by Ruhrchermie

’ relating to Fischer-Tropsch from Dec. 1937 to
JuLy 1939 "

a2. A Correspondence with Arsy re production of and P
specificetions for benzin, dlesel fuel ete.

83. E Letter 22 June 1944 re use of sodiwn-propyl-
butyl sulfate in spinning bath for synthetic
fibres.

84. F Miscellaneous documents releting to prepsration P
and use of higher alcohols, fetty ecids, epésisl
waxes ete.

85. E Miscellaneous correspondence and da*t:e -T0 P
production and usé of"’Pantowl" oxidized wex.

86. E Private report 3 Feb. 1942 on review of the | c
Esthonian oil shale 1ndustry.

g7. =© Blenk operating report forms used by Brabag.

88. A Actuel end prospective production~of liquefied ¢
.gas by ell Fischer Tropsch Plants 1939-1940.

89. A Misc. notes on n wnidentified coﬁ;fereﬁcé Te F.T.
synthesis. plants' equipment and capacities
(J’uly 1939) '

90. C ‘Di&gram of sources of Cg aﬁd C4 hydrocerbon in

»»»»»»»»»» - connection with F.T. eynthesis (cf 45)

9l. B Photos and description of Pintsch apparatus for
charging coke to water gas generator and
arranging gas cracker with latter.

92. ¢ Informal reports £rom. Brabag (Rublend) Jen 1938 ¢

~ 777 .. on influence of synthesis gas and 1ts Ampurities
.on catalyst capacity—and 1ife. .
95".A’A E ‘(Minutes of conrerences of Fischer-‘.l‘ropseh plant




‘Doc.

Mioro

No- " Clags  Title - v ‘ : N % Y-

94

R .

oe

97

ne

00.

100.

101.

102.
103,

..104.

- 105.

n

H

i

Letter 8 July 1941 from Ruhrchemie to licensees
regerding counterewrrent operstion-of fine piri-
fication towers to inorease catalyst life.

‘Miseellaneoue—documenbe-rel&#ing—to—catalyst——~ L

e4mposition, catalyst hendling and-regeneration.
Minutes of conferences at Holten July-Aug. 1976

on progress of new construotion (Ruhrbenzin?)
Miscellaneous documents relating to indugtriel P
relations, militery service of personnel etc.

Miscelleneous regeerch progrsms end summnrinn o
ineluding Pantoxyl ete.

Data on rﬁproducibility of octaine number deter- P
mination and minutes of 1941 conferences on this
sub ject.

Fuel consyption test data for engine w 24 Engine
atid fuel ynidentified (1940)

Cards frop personnel files &t Moers for technical
employees and others who might be useful sources

of information. SE—

Documerits relating to shipment of leboratory amd P
plant ‘equimment, stocks etc. to new locations
19441945,

- .

Chemicel Testing Methods for the preparestion of P

Fuels I Coking Industry. E. Merck, Verlag Chemie
1943.- .

: Publications of V}d. Eisenhuttenleute on—Laboratory P
j_procedures for the coking inéustny.

V.D.I.. bulletin DIN 1852 (1943) on procedures P
for messurement. of fluid flow with orifices ete.-

jaiié;%



 PLOY PLANS-AND DIARANS SEPARATILY LISTID
T AL IN MIRS T SECK T T4g),

" Plot p'laﬁ of Synthetic Fuel vll’lant'l959

1.

2... Plot pl.anl of _Cokiqg Plant (undated).

3. Plot plan of Coking Pkant‘.(undated)-'

4.  Plot plen of Coking Plent 1938.

5.  Plot plen of Coking ‘Plent 1938. |

6. Plot plan ‘_q:_f[ Synthetic Fuel plent colored to show
dates of construction through 1945.‘

;Z. Flow disgremn of f‘ischer—'l‘ropsch process.




. LIST OF SAWPLES
et DA EN- FROM e
RHELNPREUSSEN-MONRS PLANT

Milk cen (nof Jerricen) filled with benzin from tenk cer
at Rheinpreussen. Container incorrectly named because

' gample was mot LONP—
Heedquarters for shipment as requested. Semple, taken from
first itank car at Moers (Deutsche Reichebahn - Essen -
508294) snd the same as smsller sample 5. Compogition un-
cortein. To be subjected to Fngler distillation and
determination of speeific gravity and Bromine Addition No.

" Milk can filled with Fischer-Tropsch catelyst. This to
be ssmpled carefully under €0y for analysis and sotivity
teat and the balénce sealed for future disposal.

% One of two pleces of wax (from catelyst washing). To be
subjected to vacuum fractionation end determinstion of
of melting points.

1. Jerrican filled with illuminating oil from drums in box
car at Maers (not "Benzené from second tank car").
Identity uncertsin, although drum was merked "Leuchtol".
To be tested like Semple 1.

5. Small can of Benzin from Rheinpreussen I. Semple teken

© from seme tank cer as Sample No. 1. -Identity uncertein.

_To be subjected to Engler distillation, deterpinstion of
specific gravity and Bromine addition No. ‘

6. Can shift convertor catalyst Rheinpreussen. Supposed to
" _be fresh gatalyst (of unknown composition) for water-gas
‘shift reaction. To be analysed. A

7. Small can of benzin from Rheinpreussen II. Semple taken
fram second tenk care (F.S. Itelia Mo. 551033) in Moers '
plant. Identity uncertain, and nmgnmre sample available.
To-be tqsted like Sample 5. _ "

8. -—Can rough purification catalyst for sulfur Suppoéed to
be - "Luxmasse" To be analysed. _ . >
9s - Can fine sulfur purification catalyst. Supposed to be .
. Luxmesse plus sodium carbonate. To be analyzed.‘

10. . Smell cen of Fisqher-TrOpsch catalyst.q To be. hendled
' 1like- Sample 2. Sample 10 -cane  from. same. Knbel in Mbers

-Jplant as: Sample 2 bu ' taken with 1ess precaution
agains}- oxidgtion,.




——CI0S.TARGET .50/5108....

REEINPREUSSEN-EOMBERG.

CLASSIFICATION OF CAPTURED DOCUMENTS FOR STORAGE.

MIRS

1477
1477

1477
1478
1478

1478
1478
1478
1478
1481

F
ot

H

I

)

DOCUMENTS

1,2,3,4,5,6,9,10,14,15,17,20,23,42,51,79,
82,88,89,16.

11, 21,24, 26,29,30,32,33,34,55 36, 57,38, 39,
40,41,59,61,85,68,69,91,94.

7,8,18,19,27,45,48,67,71,87,90,92,95,96,47.
26,28,31,72,78,80.

12,13,49, 50,53, 56,58,62,63,64,68,70,81,83,
84, 85,86,98,08,

22,07,100,102.
46,57,60,76,77,105,104,105.
43,44,52,54,79,99,100,55.

75.

'Plans end Maps Nos. 1,2,3,4,6,6 and 7.
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APPENDIX B.

TRANSLATIONS OF
DOCUMENTS RELATING TO
RESEARCH ACTIVITIES



. Tne“folldwing;isFaﬁfoughuﬂféhéiatiégféffé4ménusdr1pu,
By Dr. Grimme (sald t67b6 Dirgctor of “tHe labaratory et
Moers) dated Jenuary 15, 1942+ .

PROGRAM OF WORK FOR THE RESEARCH LABORATORIES

Regearch Laboratory Nos 1

1) Dehydrougenation of hydrocerbons, in partlcular propane
a end butane to propylene &nd butylems, wleorthe cabelyste
(¢hromoxide -~ aluminium oxlde) developed therefor,

~2) Gﬁgveraion of aledhols to ketones.

3) Work wit@vrééinsh-_greliminafy.

(a);Maﬁhfaétqre of méthylesteE_éf ethylacrylic acid

(b) Betaiethyl gamma keto buteanol o

(¢) Menufscture snd pmrification of nethylisopropenylketony

and plexigum-like polymerisation products therefrom.

4) Development-of the ketone resin, 'Emekal’, from

methylethylketone and formaldehyde, also the working out
of a progess for a production of about 4 tons per month.

5) Manufacture of secondary butylstearate as plastiéizér.

6) Manufacture of aluminium alcoho1ates, Experiments
respecting different catalysts for the reactlon of.
aluminium with alcohols. Appllicetion of butyl and
propyl -aluminium glcoholates for —_——

(a) Pyrotechnicsl purposes
(b) Igniters for carbons - ,
(¢) The treatment of textlle flbres — ,
(d) For Lacquer technique and other purposes,- especlally
, the mehufacture of emilsions. . ' ‘
~“(&) Medicinal purposes (Professor Engelhardt, THbingen
and Prof. Frey, Dlsseldorf). S

7) Development of the carbonic acid additlon products of
‘aluminium alcoholates, in particular of the butyl
compounds. ‘ . ' ' .

8) \Development of active aluminium hydroxide and oxlde
'from aluvminium alcoholetes”and their technical and
—medteal application, also-the development of en’ .
;;wéxperimehtaluunitﬂxqr‘thqﬁprgﬁucb¢on;ofﬁqbqvefgompounds;




19) -Developed—contracts-of-OKH;—Wa-Priif-5-Lot:—

(a) Development of smoke tubes~f?archlor1t 7)

(b) Developméent of water stable friction devices (?)
or grinding compounds (?).’

(c) Development of en igniter carttidge for oll

. (Parchlonit-1) N

(d) Development. of storage stable retarded devices
(Parchlorit 7).

(e) Development of & membrene as a'safety valve for
flame throwing devices.

(£) Development of 1ncend1ary’oil for filling of flame
throwing devices. T )

(g) Development of burning tubes. (Rarchlorlt 7)e

(h) Development of a chemical time igniter (trenslat-
er's concept is that this is a delayed fuse of some
gort)s Refer to our files W 109 820 XI/72 at
"Chemischer Zeitzlinder".

~.

1)
R)

3)

8)

Manufacture of esters of acetic, propionic, and butyrmc
aclds with- propyl butyl and amyl alcohols.

Separation of oleflnas and peraffins through treatment
with slective Bolvents, in partlcular with 505,

Manufacture of.esters of phthallic'acid; and other

- .dicarbonic aclds (plaaticisers, thickeners and glyptala.

Reaction between dicarhonic acids, 1n particular phthalic
acid and alcqholates. .

,Investigation of ths. oxldation products, Parestolland

Pantoxyl, in a comprehensive sense. ' For example, resins
of the type-of- alk§a resins, soaps, washlng media, salve .
baais for pharmacy and cosmetic purposeg from fatty aclds.
Application of the oxy-aclds -as.linseed oll substitutes,
hyirogenation of the oxidation products to alcohols and
esters.

S - 1

Introduction of}the‘sulphonic acid groups and nitro groupa
ln the para ftn “yd ‘car ‘na.p, :



”R@Eéﬁfbh“ﬁuboraﬁorymNnT¥5“““*“

1)

Conclualon of the theoretical work_oﬂ;secondary ootyl
acetate (trichloracetic acld and.henzene sulphonic
acld es catalyst, HoS formation).

2y —Bevelopment—of—the-produesion-of—secondary-ootyl-hoetats

4)

5)

6)
7)
8)

9)

10)

into semi-technlcal operationj .-corrosion problem
filtration. .

Production of estérs of secondary glcohois of high and

. low molecular welght.

Tests of the additivity of fatty.aclds to different
olefine double bonds (iso-olefines, ¢yclic compounds).

Addition of HyCOz and HCN on olefines.
ProduotionwinQ£hemwet:way”Oprﬁre@Qlefineswbywmdﬁham
of 'the eésters, of secondary monovalent and polyvalent
alcohols. g o "

Experiments on the composition of kbgéhins.’Frédtion-
ation, determination of branch chalns and the position
of the double bond. : o ‘

bedﬁ@tion of fétty actd-esters . of secondary alcohols
from the pure substences for determination of thelr

properties. - R

Explenation of the reaction mechsnism of resin formation
from ketones, in particular methyl ethyl ketone and
formaladehyde; primncipal reaction, subsidiary reactlons

' influence of single reactions on the guallity of the
+ resin. ' h . ' .

e

'FurtherﬂexpéfiﬁéntSjregarding meth&loi compounds, in
perticular mono- end di- methylol acfd<emides. ~

‘115'

Production of fésbéleés triglycerol esfers"from*syn-

Shetic .fatty acids of the Fischer Tropsch synthesls

and. explanation of the carrier of the scratchy after

' "taste..f”“Espers'of[“W1ttenér"‘fétﬁy adids.

Resesrch LaﬁorétdrﬁfNo;;4;f;ﬂ

“1)

gy

Y

};2ﬁf1fi95t;oﬁf6fjgylﬁn@p;bgpgin‘w}ﬁh\phénolayesf}};_;

.k

Exporiments’ in respect 0 th.
. alcohol as protection against

ty of teopropyl




11)

12)

- =

‘Produottonrof~ethefstfom~oioohordwaﬂdﬁffom;oiof{ﬁoéa-

Production of 'the di- alkyl sulfates for alkylation. h

Production of tertiary" butyl alcohol. —

~Bolymen&sationhoﬁ—mesLdue_gas_ﬁnomntha.alaoholuplantqm

production of products with high molecular wéight.

Production of -high molecular welght compounds from poly-
merlsation of isobutylene.

Production of" isobutylene by 1someriqation of normal butylene.

Experiments on the reaction between olefines and aldehydes,
agpeclally formalin; produotion of glycols

Chlorhydrtns, olefine oxides and glycola from propylene and

hig\ir o0lefines =

(a) <) production of hydraulic 1$quids from glycols.

(b) polymerisation of olefine oxides

(e) 00pversion of olefine oxides with paraffins to alcohols
Removal_of COg'and HoS from gases~w1bh aqueous ammonia:‘

Production of fuel far powdered coal motors from carbon
monoxide o -

(Signed) GRIMME

Treibstoffwerk, 15 January, 1942.




Treibstoffwerk
7 January 1942

Erojects carried out from 1940 to the presént date
and the projects under way at present.

‘Conversion of Ketones to Alcohdls

Dehydrogenation of hydrocarbons, particularly propane and
butane to propylene and butylene over Chromia-Alumina ,
Catalysts developed for thls purpose.. About 60 catalysts
have been developed, of which the following in particular
appear %o be highly active and technically useful:- -~

K-330: A mixed catalyst conteining 10% Cro0s on ayn-
thetie Dawsonlte. . ' ‘

K-57 : A mixed catalyst containing 18% Crg0z and ‘
'”Espébiully“simple“to“preparemtechnically;wsinoe»1t»iswu'~
obtained directly by coprecipltation of aluminum chromate
solution with emmonium bicarbonate. See (patent)
applications 8t 59796 and St 61012 IVb/129g,"Process for
Preparation of Actlve Alumlnum Oxlde-and A%uminum Oxlde -
Chrominum Oxide lixed Catalysts”. B - '
“K-58/K-61: A mixzed catalyst of high activity end excep-
tional mechanical strength obtained by decomposition of
gluminum .secondary butylate with water followed by direct
adsorption of chromic acid --see application St 59655
IVb/le“"ngparation‘and‘Use.of~Purest_Hydroxides.and
Oxides of Aluminum and Magnesium", as well as addltion —
application St 59894 "Process for Preparation of Activated
Aluminum Oxide Catalysts”. e . ,

- A procéss-has been developed for the thermal dehydro-
genation of secondary aleohols, eapecially secondary butyl -

-alcohol, to ketones, with the ald of- a~zinc.-catalyst (K-67)

having- & zine content of 7-9%. The process has been put
into use technically for the ‘production of ‘30-tonnes per

‘month of methylethylketone. In addition process hds been

sdisqqygredgfor refiningfmethylethyikétone, which tends to
“turn-yellow during storage, by distillation in the presence
»of”qglcigm{hydrbxide,~” R

121~



 Prollminary Work on Synthetic-Resing.

Preparation of methyl ester of ethyl-acrylic acid (beta-
me thyl gamma-keto-butanol). Preparation and purification
of methylisopropenyl. ketone and 1ts-polymerization'broducts
resembling plexigum., For the decolorizing of methyliso-
propenylketone. bafore 1ts,polymerization‘experiments haye

-been—cannled~out~which—provedbarog hydroxide and: other

weak alkalis to be sultable v see applicution St 60877
"Process for the purification of methylisopropenylietone",
Furthermors, the preparation of cyclo-hexanone mesin (AW-2-
Ragin}), methylvinylketone, and others. :

Development of the ketone resin "Emekal" from methylethyl-
ketone and formaldehyde, as well as the establishment of
the process for g production of about .4 tonnes per month.
Further improvement of the "Emekel'-resin to an almost
colorless. and above all, hydrocarbon soluble resin type
(anwﬁxampleuEmekalmaso)ﬁforwthemlacquerTiﬁduétfyi“M“See
application 8t 60911, "Process for preparation of light
colored, easily soluble synthetic resins".

Preparation of seéondary butyl stéarate‘as a plasticizer.

. .

“Preparation'pf_Pluminum alcoholates. fInveStigation of

different catalysts for the reaction of aluminum with alecohols

see application St 59625 IWc¢/120 and St 59626 IVe/120,

"Process for the preparation of alcoholates of* magnesium-
end aluminum",

Use of Aluminum Alcoho}ate (butyl and propyl) for:-

(a) pyrotechnic purposes (application St 59322 'IV4a,/784;
'Use of metal-alcohol compounds for pyrotechnic
purposes") _ . ‘ '

" (b) carbom igniters (epplication St 59424 IVp/784,...
- "Ppocess for "improving the'ignihability and com-
" bustion velocity of solid hydrocarbons®). ‘

(e) _treatment iof textile Blbres. (application St-60815

~ IVe/Bk, "Process for improving textilefibres"). -

(a) laéq@e$nteghnique and .other purposes, especially

[
. the perargt;gnfofjemulsions.andnsuspensions-With .

- .the -ald of sluminum aleoholates"). v ok L
(e) >medipiﬁal'purppaeg;QBrbféssqrﬁEngelhardt,jTﬂbingen*
‘as.well as Professor Frey, Dlisseldors) . “ o




o L - o 8 " L N el P

)

Development of the. carbonle sclid addltion prodicts. of. . .

alumlnum alcaholates, particularly of the butyl compounds
{application St 597835 IVd/12¢, "Process for stabllization

~of metal alcoholates") Preparation of the materdal "Car-

butal” or "Hhg" and {ts use as a gelation wmedium for lacquers
and protectlve coatings (application St 60358 IV/10b, "Pro-

-~ ce8s of thickenlng -and: solidifying 1iquid organie compounds") i

< 10.

1.

12.

Likewlse a proposal for medicinal use of carbutals (Profegsor;__

Engelhardt, Tdbingen; Professor Frey, Dilsseldorf).

v . 7
Developmént of an aluminum alcoholate plant for a production

of about 30 tons.per month (applicetion St 61265"TV/18p,

"Process for preparstion of métal alcoholates; 1ikewlse &~
St 59783 above). . .

Preparation of active aluminum hydroxide and oxide from .
aluminum alcoholates and thelr technical and medicinal =
application, das well as ‘the dévelopment of an experimental
plant for production of aluminum hydroxide and oxide.

Working out of a process for recovering puﬁe«aluminum fron
waste—-and remelted alumirum alléys (applicatlon St 61231

IVb/12m, "Process for separation of aluminum from aluminum
alloys"). . - _ :

~ — ! —

- N
Preparation of a new gelatinizing material (Rhg) from butyl
(Butel) and our Cg - Cg fatty aclds, and also the fatty.
acids from-the” Wittener process. . Use of the aluminum salts
of of these fatty aclds for the purpose of "Wa Priif 5 lc'.

nDeveiopment'assignments‘6f the "OKH.,Wa Prlif 5. .

by ,,DevelOpmenﬁ of smoke tubes (Parchlorit 7)“- '
T .

-2, " water resistant abrasive devices
o ' (ReibsBtzen) - o
5. " - " an igniter cartridge for oil. .
S _ - (Parchlorit 7)¥
- 4. " " storage stable delay devices B

% See application St 59425 1Vh/781, "Process Tor preparation oF

Tinoly dispersed saterials, of importange in py
paraffin wax from the Fischer-Tropsch synthese'.. .

rotechnics, from -




,’4“:D506169ﬁéh£16f stovage,axable delay devices (contd)”

T (Parchlorit—7)-*

5. " ' menbranes as a safety. valve “for flame
throwlng devices.

6. " " incendiary oil for £1lling flame

throwing devices, and in combination
‘ with the above
W el hmwnww-an—aluﬂdxnun-aLeoholate_@ﬂgnrtwLaeenahnust
8. " " burning tubes (Parchlorit 7)®
0. " " @& chemical time igniter (see special
application W 109820 XI/721, "Chemfeal
time “igniter").

faw pd 1tional agsignments are yet to be expected.

(=igned)
“Wiedmann.

i

¥ See applica.tion St 59425 IVb/‘?Bi "Ppocess--for preparation
of finely dispersed materials, of iwportance in pyrotechnics, from
paraffin wax from the Fischer-TvoPSOh synthese

=22



Troibstoftwerk
“27" Septenber 1943

To: Genersl Manager Kost,
General Offices X

Herewith I send you & review of the productivity of the
scientists in the principal laboratories in the/past report yeur.

Tr._Wiedmant
_Work of Dr. W. in the past year;

(£) Aluminum eslcoholates and their decomposition in the most
verious weys, Technicelly useful products, eapecinlly thieken-
ers, plestic masses and artificisl meterisls were produced

- from the aluminum alcoholetes and shown to be technicelly
useful.

(v} Aluminum hydroxide and oxide: imitensive work was done on the
production of the different modifications. Preéperations were
~~~~~ in-parti™taken-up-for-their production on & semi-tedknical
scale. Their usefulness as additives, as rubber filler, as
catelysts, as.a carrier for serums, as. polishing means, ‘and
thefr usefulness for medicel purposes was discussed and
worked on in conjunction with numberous foreign firms.
(e} Produetion of ketones, . especizlly acetone was worked on
further, and during the report year the. technical production
of acetone was built up and is being carried forward st B
pre§ent. ‘
() A-series of developed projects-of the Armed Forces (Army ‘and
 Alr Force) was worked upon and, in psrt, finished. In all of
this work, Herr. Dr.. W. proved himself to be extraordinarily
valuable by reason of his fertility-of-idess, his application
‘to his work, and-the pleasant way with which he did the work.
..... . : Y N s .
In the work mentioned above, he wad supported with zeal end
success by his assistent Dr. Josten, .

Nine patents'were‘gpplied for in.éespect to the work above

. mentioned from Dr. -Wiedmenn's division,

g

Dr. Schpitt = .
:fﬂéfﬁém§§Eﬁ?ﬁ5;kiﬁg upon eny spécial current problems in Lhe

' realm of orgenic chemistry, Dr. Schmitt was busy with the synthesis
‘of polyvalent alcohols (glycerine substitutes). The work wascarried




fur enough in the course of ‘the report.year go.that.the.technical.. ..
plenning in ell particulars cpuld be completed: In sddition to this
the convereion of acetone to -diacetone alcohol and the conversion

of the letter to glyool D was brought sufficiently to conclusion

so that planning for e technical planm ceuld be taken up. .

Two patents were apvlied for in ‘the sbove avenues of
of Tort from Dr. Schmitt'e division

Aside from the above, Dr. Schmitt, together with Diploma
Enyineer Dr. Beier, oversaw the education of the apprentices.

Dr. Cdmpen | .
The svenues in which Dr. Cempen worked were:
{n} Dicarbonxylic acid from parestol fatty acids, ete., ete.

{b) Nitrocarbonic acids from fatty acids and their conversion
‘ ipto-amino -geidg. - S T e

Both-of the above nemed problems, which are of importence
for the complete synthetic production of artificial fibres, led to
results of richest significence,. which were described in different
petent applicatlons.

(c) Obvteining higher alcohols from“olefines of the benzine and
kogasin fractions, and a new and whet appears to be especially
econoniic” way to the solution of the sbove problem was worked.- -

—- out, whereby there was also obtsined valuable 1nformation for
- the recovery of lower alcohols.. - ’

(d) Isolation of olefines frow synthesie pro&uct was further
‘worked out-in the-laboretory snd in the technical experimen-
tal plents D¥. C. further supervised: the_gxtension of the
laboratoriés' which can be designated as, complete in this
report year.

. ‘Dr. C. was, in all of the above work, in which he showed
grest diligence &nd. skill, assisted by Dr. Wolltie¥, Who could be
promoted on the basis of his working out of ‘the separation of
olefines from kogasin. ”“

Three" patents were applied for in Dr. C.'s dlvision. ‘

Dr. Hﬁusser o e :'f',“ ‘ »f fl« o 1:‘




+ Aside from this Dr'. H. worked in the laboratory onm the
isolation of amyl alcohol from the pentane fractions, the con-
centration of sulphuric acid by means of submerged burners, and
the separation of new kinds of subsidiary products from the alcohol

—plant—(octanesulphones,.

Dr. H. has shown himself as 8 diligent plani mansger,
exhibiting indepen@ence. One patent ceme from his division.

Di uma eer Bel ' g

- Bb dediceted himself with the greatest zeel end scientific
attention to all problems of the control laboratories. It should

be especially noted that in spite of’ hindrances ‘from eickness he
cagried out his work regulerly.

Dr. Dannefelsgg“Wiw

- Dr. D. has conscientiously carried through his work as
the division head of the test etends, including the direction of the
benzin laboratory, and the control tests of final products.. Also
he has given useful service in the negotiations with the service =nd
_ government authoritiee.

- (Signed) GRIMVE




APPENDIX C

Documents Relating to
Relooating Moers Equlpment



Disouseions :Ln ZBerl:Ln aﬁ thelegzem and Geilenbergstab on
e . 2610 ‘

‘Topic of discussion: - Karburol Plant 2 Rheinpreussen and
- C R Aloohol Plant Rheinpreussen.

. Preaent weres .

CDr. Al'bpeter, GbChem/Berln.n.

Dr. Armold . ° L 3

Dr. Sorg oo ". A ,

vDr. P:t’laundler 'R (A R P. reporter)

Dr. Ge‘rich " L (Reporter for the 1 cality

for ereoting new plants).

r ,

_Dr. Romberg, Production Boarci e

e i

Dir. Dr. Grlmme Rhej.npreussen/Moers.

Ing. Cullmann, Rheinpreussen/Moers.

4) ' ‘
Discussion at the ‘Riebeck'schen Montanwerken Concordia.
Nachterstedt on 26 10 44, }

s C et

W% Karburol Plant 2 (Jakob 9), .
‘Present were- o -

Dr. Pfaff, Concordia/Nachtersted'b

Dr. Gerinh, GbChem/‘.Berlm | ' ‘.;—j

/Dr. Seifert, Win'hershall A.G /Salzbergen




5)
Digoussion end Inspeotion in Messingheusen end Bredeler..

—
[N, -

Topio of. disoussion: Karburol Plant 1 (Jakob II and
. Aloohol Plant).

Present were:

Dr. Seifert, Wintershall A.G. /Salzbergen
Dr. Sohmidt, Still/Recklinghausen
Obering. Breitbach, St111/Recklinghausen
obering. Weiss, DBJG/Berlin

0.7. -Stab Building site, Messinghgusen
Dir. Dr. Grimme, Rheinpreussen/Moers

Ing. Cullmann, Rheinpreussen/Moers

1) Eerburol Plent (Jekob 9) Rheinpreussen.

. The existing Karburol Plant Rheinpreussen is to be get
up in combination with a new—vaccum distillation. A few
-parts from the greatly damaged Viktor Reuxel Plant are to be
taken to supplement the former.. Provisions have ‘been made to

use s & Taw product lignite distillation tar or BGR ter -
whioh is-to.be supplied by -the Riebeck'sclien Montenwerken
‘Nechterstedt near “Aschersleben. ~The originally intended ~
locality of theplant in Miltisch-Roitschen near Meissen was,
40 begin with, changed for Frose (in, the-vioinity of
Riebeck'schen Montenwerk), but this suggestion was turned
down by the GbChem.(Mr, Pfanndler) for A.R.P.-techriocal -
Teasons becsuse there is an exceptional acounulation of
large-size industrial- plants: at the: proposed 1ocality (closed~
down 1lignite mine). Dr. Gerich of GbChém has immediately
gone in search of a new. looali“>in*ﬁhe vioinity of Nach=.
.terstedt. As aoon as a s

tately. Speciél attention’
he fﬁm Stil faot




Theisame conditions apply 1o the plents Kerburol .l &id. 3. ...
In order to.be able to carry out the dismentling work at’ en
accelerated pece, However, it was sgreed that until—a Tinel
decision has been‘reached in regard to the locality the
dismentled parts are to be sent for storage to the Riebeck'-
schen Montanwerk. Dr. Pfaff (Riebeck'sche Montenwerke )
M&Mu;lhngm&a.@.mﬂ&mm_mmwﬂm
for that purpose. | The. unloadklng of the trucks will be
supervised by our gang leader Tombrink. 12 men have been
asked for by teleprinter from the 0.T. through Dr. Sorg
(GbChem) for the purpose of unloeding. The unloading 2aE
is to arrive at Nachterstedt on 31.10.44.

The ~temporary despatch eddress reads:
- "Steinkolenbergwerk Rheinpreussen
i.Pa. Riebeck'sche Montanwerke,
Veyes Schwelwerk,
Nachterstedt-Hoym"
In regard to the trucks which have already been despatohed
to Miltisch Reitschen, the. goods yards there have been in-
formed telegraphicelly that the trucks srriving are to be
‘passed on to the new address.

"Jb'éta for Kerburol Plant 2.

Trustee administratlon untll completlon~ Head Engineer

N . Weiss of the.
~ .DBHG/Berlin .

Bu.lldlng superv:.slon for building and power supply' -
: DBHG/Berlin.

' Buildlng superv1sion for apparatus components. “Firm Still/
N . ' Rechlinghausen.,

Wbrks Commissar _for Constructlon & Ereotion- Dr. Kox,
R , o DBHG/Berlln.

Works Commissar for Produ\ﬁion' ;"? L -

'Responsible for the Apparatus ‘Sections Dr. Schmydt Still/
: , S o ~~ . Recklingh. . .

Old 1oeality5m Bheinpreussen/Meerbeck.
¥NEW locality. Will;be'decided>later.




Raw vp:jqih_;_g t tq' be us‘e‘d‘: :

Capacity:
tons per day = 2

Ultimete Products:

Hew - benzine

16,000 tons per year

Idgnite ‘diéti‘liat;_iop' “tar or -EGR tay

= 2,000 tons per month =

.7 per hour with 250 working days.

254 =16 tons per day .
Raw Diesel fuel 25% = 16 tons per day.
Gas 12% = 8 tons per day. .
Heating oil residue 36% = 23.5 tons per day.
Loss 2% = 1.5 tons per day.

100% = 85. tons --pe;f day..

I-Y;wer re quirémen‘bs )

Stean ilooatm.) 10 togs per hour.

water (15°C) 300 m“per hour.

Current-{-500.V). .. 200.Kwh.

Cammengement of End of ismemtling: .  15.1L.lk
dismantling 17010 eldse. _ e in Moers.
Coumencement . Exd of Qismentl’  30aLLel
dimnantlgg Lollelidy - . in Ra.uxel. B
Gamnaneement of work on the bunlding sise: 1. 12.!;1‘. )
' ‘ Provided the
Ownnenoement of.assemﬂaly 15, 12.1;24. . ultimate

, locality is
Starting date 280 01}5- a(nnounned

immsdintely
3&5 . - im

‘ ’Da.te for beginning of @emtim 15.

Quota gg en‘h 3 The firm S¥111 via DBHG/Berlin
ggo%a—weigh_ O IZO tons unalloyed. ,

22 tons al;l.oyed.




*Gonditxon of the pld plent:

Apparawuses, soaffoldings, furnaces well preserved

2 Teanks destroXed.
All meesuring nstruments and regulators damaged or in
need of repeir., :
A few regulators are missing. o

—ITX 3000 Garone tar nustbe Yewly svected,
The boiler plent will be prosured ry ‘the OThan

Personnel essentisl: for aessembly:

By 15.12.44,

5 E~Welders 5 A-Welders 10 W ttore 20 Fosiotants.

By 1.1.45.

10 E-Welders 10 A-Welders 20 Fitters 40 Assistanta.
| By 10.1.45
15 E-Welders 15 A-Welders 30 Pitters 60 Assistants.

Current (220 V) must be available on the building site
by 15.12.44.

Traffics Incoming: 6 trucks per day.
' T e Outgoing: 5 trucks per day.

AR Bot— Camouflege of the plants, bunker or gelleries.
Cost of the plant- Will be. deelded later, i
Report on the rogress of_di mantli be truck

aggﬁggbhed numﬁerggf me empioyeg ngegggmn gfofherggr%s

despatched, etc.) must “be made very week to Head
Engineer Weiss - ppHg.

N Berlinpchaflottenburg 2
L KnBSebeckstr. 99: Tel. B 80 21

Plaoe»where.the arts to_be«des atched are warehoused-

Temporarily - Riebeck'sche Monianwerke Naehterstedt—Hoym

e

33+



..2) Karburol Plant 1 (Jakob 1). Luetzgendor .

‘Contraotor&—wWintershall~A*ﬂ

Trustee adminigtration until oampletidn: DBHG/Berlin.

Building supervigion for buildings end power supply:
DBHG erlln

Ru11ﬂ‘nq eupervision For apparatus oomponents' The firm i
of Still/Recklinghsusen

Worke Commianar for Comatruetion & Erection: Dr. Kox,
DBHG/Berlin

Works Commissar tor Production: Dr. Seifert, Wintershall A.4.)
Salzbergen.

Responeible for the Apparatus Section: Dr. Schmidt,
Stlll/Peekllnghausen

0ld locdlity: Tmetzgendorf.

New Locelity: Bredelsr

'Despaxch eddress for goods traffic' Rredelar, Jjunction.
" railwey Zechitwerke.

Raw product to be used.

~Mineral 0il residue 60,000-~75, OOO tons per year.= 5, 000-
6,250 tons per month = 240-300 tons per’ day 10-1235 tons
_per hour, 250 working-days.

ultimate p:oducts.-'

- ' . v

Raw benzine ~~  256% = 60 - 75 tons per day.
Rew Diesel fuel. 25% = 60 = 75 tons per day.
Ges 12% =29 - .36 tons per days
-Heating 0il. Residua 36% = 86”5108 tons per day.
Loss— ' 2% = 5= 6 tons per day.

e 100%-240 300 'bons per dgl._ .

Power reguirements‘ Steam ilo aﬁm) 50 td 8 per hour.
’w‘Water 1590).. 600" %%% b

! Current (220V) 600
_______C

Bﬁelnpreussen oan be suppliéd



“New’ Ayp aratuges’ for - Feedxng‘the "Gasol" to the Aloohol Plant'

1 Gasometer 300 m? '

2 Compressors ( from Rhelnpreussen)

Dates:
- TN, £-3d £ange -
«Gemmenegmenx—zf di-smendling bnd?g?#é??wgn’nan“‘

Commencement of Assembjy' 15 11 44
Starting date : . LAR

3). .Alcchol Plant Rheinpreussen.

A basic agreement was mde with the Wintershall A.G. to
the effect that the slcohol plant ig to be erected in con-
junction with the Karburol Plemt 1 (Iuetzgenforf). The raw
product to be used (7,200 - 9,000 tons per year cracking
gas with 30% Olefln,content 12/ of the quantity used for
the Karburol Piant) is supplied by the latter so that it
is advisable $e set the eloohol plant up in the immediate
viecinity of the Karburol Plant. The locelity coming into
consideration which is ebout 200 m away from the cracking
plant (Bredelar Sauerlend) was inspected very thoroughly.
The gas is fed to the alecohol plant-in a compressed st3$e
(smaller pipelines) for which & small gasometer (206-m°)
and 2 compressors. are required; The 1atter will be-
prov1ded by Rheinpreussen.

- The ste required of 6,56 t/h (10 axmg as well as
water (200 m§ﬁ ) and current (65 KWh, 500 V). will be teke:
;from the power productlon of the Karburol Plant 2 which
will be constructed on a correspondingly larger scale.
In eddition, a transformer 500 V, 65KWA must be procured
because - the cracking plant operates on 220- V.

. It hes been p0951b1e to convince the oompetent
authorities of the GbChem (Dr. Altpeter and Dr. Sorg) as
well as the Production Board (Dr. Romberg) of the
8335%51ty for immediate decentralisation of the alecohol

. In spite of the greatest ‘efforts mdde it hes_not
been,p0951ble to obtain a definite decisien—from Herr

Geilenberg or Herr Ieidreiter - a decision desired. by
Rheinpreussen - because a’discussion did not teke place on
that day as these gentlemen were 00 busy. Herr Thelen
is to-try-fo-ob¥ain from Herr-Leidreiter. “tre officiel
permit for. dismantllng and 1f possible for the assembly
~of the alcohol plant ‘

:*EQéé;?’



_“U‘,_Thebgjﬁentibn”qfqthegvaxious,aérviba"departmeniawhasvw
repeatedlylbeen~calledwt0vthe~urgent~néoessity“for“the““Kj‘“
Immediate alsnantIing 6T the Karburol and the eloohol plant
because dismantling at a later date would be rendered
doubtful ~owing to expected enemy action. The following pointse
mist be olarified immediately:

The fundamentel permit for dismentling end/or reassembly
and~%hemprovieion-of—ghs—correspnnding’ﬁugﬁéf'ﬁéLWBfkmen,
furthermore the definite erection locelity so thet the -
individual apparatuses can be rémoved from the works one after
he other and a bottleneck on the dismentling site avoided.

Draft for the Building Maturity Deeclaretion.
for the deOentfaliaation of the alcohol plent and acetone

plant of the Fuel Worke Rheinpreussen, Homberg/Niederrhein,
*~ Bredelar ( Sauerld). ,

Alcohol-Acetone Plant Rheinpreussen

Consisting of:

’) Pol¥%eriSation.
rring Plants.

2 Mixers.

4 Boilers 2

2 Coolers (100 m 3

6 Pumps (each 3 w“h) . .
Various Small Tanks amd Apperatuses.

b) Sulphurioc @cid regeneration.
‘& Eveporators. —
. 2 Re-evaporators.
1 Vacaum Condenser.

' %agggggmsgggfaépparatuses. |
c) Wateruéfigggtion;from Alcohol.
1 Coli 900 ¢ % 15000

2" 700 %x 7000
3 " 700 §.x 4000 5
12 Condensers totglling 150 m

10 Pumps: each 3. myh. S
~ Various smell apparatuses ai tamnks, '

:136-



'd) Acetone Plant.’
o1 Taber Faynace -
.5 Blowers
1 Evaporator
1 Distillation Column

-4
Va.ﬁlggg o ntainers
e) Tank Store.

R R R

All above plant ocomponents sre undemeged and in
good condition.

Quota requirements;:

Machine iron 35 tons
Construction iron 40 tons
NE metals 5 tons
Costs ‘
for construction R 50,000.~
- for assembly RM 80,000.~
§
Capgoity: ' ~
To be used: . 25 tons per day oracking -gas
: (30% Olefin content) = 7.5 tons
per day Olefine from the Jakob
Lo — M 'mlmt .
Product: = - 7 tons per day alcohod.
- 1.2 tons per day acetone, .
7 tons per day liquid ges (for
.. fuel 'purpose:Jg
Rest: Heating gas.
12 Men

15 Women

:_p______gg_____o erating Mears S .. T

%ZSO - 5 tons per month
aOH o 5 tons ‘per month

s .137. .



‘Operating Meens:

H, S0

5 tons per month
a0H 5 tons per month
Power:
- o) . 7z .
“Water (16 C) 200 m/h
‘C%rrent1%50$ Vi 65 %Wh
Steam atm. 2
Stgam S?H " 4.5 tfhh
Fixed date suggestion:
Commencemient of dismemtling 1.1144
End of dismentling 1.12.44
Commencement of anstruction 15.11.44
Commencement of assembly 15.12.44
End of ‘assembly 15. 2.45
Assembly personnel reguirdd:
Tnot including building workers) ‘ o
15,12 1.1 15.1
A-Welders ( 7. .10 15
E-Welders .- — : 3 5 15
Fitters N 10 20 . . 30
Assistents 20 40 60
Traffiei — B
Incoming: 3 tenk wagons per mondh
‘14 tank wagons per month

. Outgoing:
..+ 10 tank gas wagons.

[rrates——

4), Karburol Plsnt 3,»P;gnt,Beggkamen.

The glant.is already dismentled ﬁartly, but the
~erection site is not yet known-so that. the dismantling work
on thig plant is_also hindered owing to-the chgrige in the

ggrembly site.
~prospeetive locality.

st

Hoyerswerdse/Lausitz is_intended as: the -



5). Top Plant Taube 1 in Messinghausen.
Taube 2 in Muehlenbein.

These plants were 1nspected.‘»They are two new twin plants

with 3,000 tons per month raw material operating on 50% residue.

The construction of the plants 13 very primitive (brick furnaoces,
small suspended roof, cooler and Heat axchanges wilthout compensation
and without facllity for switching off, no regulators, pumps 4n the
open, steam supply from old locomotlve boilers).

‘The .date for starting was fixed at about. 6 weeks sago,
but neither of the two twin plants are ready for operation as
yet. Considerable difficulties will presumably occur 1n the
maintenance of the plant in the event of snow and severe cold.

The .erection of Taube 1 in regaerd to A.R.P. s good,
that 6T Taube 2 poor, as the latter is built into the centre of a
circular stone quarry (cxude o011 kank with furnace).

ukoinpg to be clarifled.

a) Xarburol Plant2:

1. Fixing ultimate locality and ultimate despatch address.
2). Advising tho Army Order Number by GbChem vis DBHG to
Still. : A —
" 3). Works Commissar for Production. - N

e

b) Alcoﬁv:rﬂant:

1) Permit for dismantling from Gellenberg and the ‘provi-
sion of labor. ) .
) -2). Permit fér-;e-assembly from Geilenberg and provision
of labor. ‘ . . ‘ ] - :
3). - Definite confirmation. of tﬁe projected aite Bredelar.
4). Despatch address for the new s
5).m . Ascﬁrtaining name of -the: Trustee Admtnistrator (DBHG9)
b). ‘ Ascertaining namevof the Works Commisaar for Construc-

tion and Erection (DBHG9)

— e

7). Ascertaining the ‘Hare of the assembly firm (Dr. Otto9)
o «13% -



'

~ - B8)v. o Ascértaining the name’ of “the Werke Gommissar for
Production (Rhelnprsusasn). . e

e o m v - -

Re: Storapge Planaa

~ PIanso be advised that for purposes of efficlency, the
varions storage places hnva haan givan indtvidual aacount numh.
These nrva gn follows: - ’

22030: ALl expenditures pertaining to shipments made to Alem,
Stlepel, Mann.-Linden, Coswlg, Hildesheim, Hellbronn, Bugstall.
In *the ~age of the last two ciltles only those expenditures yhio
ava not made for the lshoraterie~, are to be nonsidered.

LARALA A B Shipping ex’penf‘\hw‘ng to Havdarglabhen ahAd Hardoaralaban
Naohtarstadt.

PONRD

Expenditaraes for shipmenta to Bredelar..

Expenditures incurred for any other shipments, such as
for laboratories, expsrimental stations, ste, shall, as
heretofore, be entered under number 2203, next to:the
account of the consignee.

For example:

2203/490 for Laboratories

2203/491 for motor testing labs.

22034600 for experimental stations.

ExpenditupeSFentered in accounts no:~2203-22032 should show
the purpose of the individual shipment. N

F8 0 e S n TR s e St ke e T e e ke e bt e e S e e A% s ME B P WE o an e Me S A A+ s e e P e e

To the Rustungskommando
‘Essen - Bredency
Am vlesental 10

February 24, 1945

Re New Location

Réplying to your‘létter of the 1Cth inst. we herewlth, gilve you
~a.1ist of the new locations of our chemicﬁl‘plants. -

The ABcohol & Acstons Plants will be moved to Bredolar in-Sauer-
-~ land. All necessary wmachines, apparatus and plpefittings-have -
been forwarded theret'/The building:ordéf_for-this plant has been

“Ahoe



‘given and is being, carried outs

The Coxburol Plant will be built in a larger sosle in Hederslsben
noar Nachterstadte = The necessary mechines, apparatus and pipe
fittings have already arrived on the new looation; the building owrder
has been given and is being carried out. ‘

-Bor_the. Fischer Synthesis-Plant-we-have-a-tioving-order-to-Aime-in——

Sauverlande =~ A great part of the machinery apparatus and pipe~fittingn
Por it has arrived. A building order has not yot been given.

The Addresses to whioh we are movifig ave an fallews..
Dr. Hormann ngsser & Go., Bredolar

Panl. Cullmam & Co., Hederalohen

Karl He‘nke} & Co., Alme

The Research Loboratories have been moved to Ludensoheid. The order
has been given as well.

The erimental Plant forResearch on Iran Catalysts has been moved to
Bechum-Stiepel to the building of our }fine Gibrelter-Erbstollen.

Here we also intend %0 erect a pilot plant., The order for the pilot
plant bas not yet been given.

Up to now-354 railway t:moks: ngVe left to the new loca.tioh{.\ ‘

Steinkchlen Bergwerk
"Rhe:'nbreu.ésen" '

Dis Dimkt'ion

- Goz. Kost
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Rilrehenle Filed 20 Fob:, 1939
- F-104504 TVa/120 " o S

. To.make products. of lower molecular weight and higher
olefin content the hydrogenation of CO is carried out with re-
cycling of the. product gas after separation of condensibles by
cooling and charcoal absorption. Witk @ cobslt catalyst at 200-
230°C, a recycle ratio -of 3:1 to 10:1 1s. preferred. A relatively
high pressure, 3-10 2tm., and Hgh temperatures 200-230YC, can be
used. The resulting gas and gasoline is stated to be about 75%
olefinic and 55% of the product is in the Cy-C4 range.

Ruhrchenie Filed 28 Mar., 1939
R-104876 1Vd/120 . '

: . The hydrogenation of CO is carried out by passing
synthesis gas into a suspension of finely divided catalyst in a
suitable oil, preferably with mechanical agitation to distribute
the gas, and simultaneously introducing a liquid such a8 water,
which vaporizes under the reaction conditions to control the
temperature: - For-example; 1270 -gms-of- Go—'l‘hoz—MgO- Kiegelgur -
catalyst containing 400 gms. Co is suspended in 15 litres of oil
bolling from 240 ©_300°C. Synthesis gas containing 1 Co;2Hp is
introduced at a rate of 2.5 litres per gm Co per hour, and a pres-
sure of 10 atm. is maintained in the resction. The synthesis
gtarts at 190°C and the temperature is gradually raised to 210°C
as water is introduced to maintain this temperature. The contrac-
tion of synthesis gas amounts to 85% a«gd the yield of liquid and
solid hydrocarbons emounts to 172 gm/m”. The ligqulid product con~
‘tains 90% boiling up to 300°C and having an olefin contentof 20%.

Ruhrchemie o .+~ Filed 15 Apr,, 1939
R~104999 IVd/l20 - S e

- Preparation of eyntheais catalysts by precipitating
from sulfate instead of nitrate solution and activating by wash-
ing with alkall carbonate or hydroxide solution. For example,

a catalyst containing 100 parts Co. 10 parts Mg 0, 5 parts ThOs -
and 200 parts kieselguhr is prepared from a solution containing
40 gms/liter of.Co.in the form of sulfate. The precipitate ob-
tained by addition of "soda" is washed first with water (1 liter
-per 25g.Co) then with.n/20"(8Hg) 2 €0z (1 liter per 25g Co) and
fina]_ly with water (1 liter per 25g Oo). #



R-106297 IVd/120 F1164" 24 May, f"‘1§'39; '

~"Increasing produstion of high molesular wetght hydros "
~oarbons«bywusing“a”catslygt on 4 support of very low bulk density.
Low temperatures (160-180°C) low space velocity (4 liters/hr/kg
oatalyst) elevated pressure (10-20 kg/sq.cm) and high cobalt con-
tent (over 100 an. cobalt per literof catalyst) are recommended
with a catalyst support consisting of unealoined magnesia or low
density kieselguhr. ‘ .

R 10BRO8 TVA/%20 - Filed 24 June,19%9.

Process and apparatus whereby more uniform flow is
mainteined through a bed of synthesis catelyst by supplying the
synthesis gas through a valve or orifice causing a considerably
grester pressure drgp than the cetslyst bed jtself.

P 106615 IVd,’2%b Filed 7 July, 1939.

_ Pqpparation of high anti-knock fuels by heating a Fischer-
Tropsch product with a small quantity, about 10%, of the bituminous
'componentswofhhardwooalwormbnown:coalywfreedwfromwash;“and“préféﬁably
under pressure apd in the presence of a catalyst and hydrogen. .
Specifically a Pott-Brosch cgal extract is mixed with Fi scher-Tropsch
product boiling from 200-250 C ang passed over a molybdena
catalyst with hydrogen at 480-500°C under 80 atm pressure, whereby
70 octane gasoline is obtcined. The unconverted kogasin is re-
oycled.. ‘

Bruunkohle-Benzin A.G.' R .
186 130 IvVd/i20 = = - - Filed 3 Nov, 1938.

D \
Controlling the temperature in the catalytic hydrogena-
tion of carbon monoxide by carrying out- simul taneously over the
same catelyst an endothermic reaction, specifically the catalytic .
oracking of alcohols and preferabdy-of isobutyl aleohol.
Ruhrolienie S o
R-103450 IVa/120 L ' - Filed 1 Oct:,1938.

. ' Reducing tetalysts for hydrogenation of carbon monoxide
with hydrogen conteining less’ than 2.5 gns oxides of carbon and
loss than 1 gm water vapor per oubic“metqg to' get faster reduction

“end a more active catalyst. ' . . :
Ruhirohemie . . » , o e
R-103607-IVd/iem - Filed 8 Oot:51938.

i In recovering $horium-the iron comtent 18 minimized by~

dis80lving ‘the dron-thorium slurry with -sulfuric. aoid

W slurry with sulfurls actd, adding -
o 'precipitate potassium thorium-'sulfate and de-
- #ith sodiun arbonate 1% the presence of .

potassium sulfat



T

enough additional potessium: sul:ate ‘to-maintain the- ratig-of K- to
Na. sulfate greater.than:1:1.,. he ‘potessiun. thorium sulfate is .
washed\with ‘saturated- potassium -sulfate until- the wash liguor .
"eontaing onLy trases oL "I Fon "and” then the "doubla salt 1s "cooked"
(under conditions not speoified) with the sodium cerbonate-potessium
sulfate mixture to meke thorium hydrocarbonate which oontains less
than 0.3 parts Fezos per 100 parts ThOz,

Improvement on R102874 IVd/lom.

-Ruhrohemis e
R103605 IVb/12m ' Filed 24 Oot.,1938.

Improvement on R103507 IVb/12m consisting in treating the
.washed potassium thorium sulfute with an excess of sodium carbonate
to redissolve the. 1n1tially formed thorium hydrocarbonate as alkali
‘thorium double carbonite and heating this solution t0+90°C_ whereby
colloidal iron hydroxide is précipitated, together with a smell
amount of colbalt which may be recovered by recycling. Sulfuric
acid is added to the solution to precipitste thorium hydrocerbonate
ﬂferee from iron) which'is filtered out end washbed with water.
HC1l may be used for this preoipitation end the solution may be
ecooled to-precipitste alkali sulfate for reuse.

Ruhrohemie
R103713 IVd/12 o

Regenerating synthesis cetalyst in situ by continuing
-hydrogenation after completing wax removel but with 1ncreasing_m
_temperature.  For example treating for 2.5 hrs.at 200°C with a

mixture cdntalning‘ZB% No and 756 Hp; reising the tempeiature to
55000 during the perlod of 3 hr and treating at this temperature
for } hr; treating # hr at 4009 ang finally at 2 hrs at 450°C.
Original activity is 8t. ted to be restored by this procedurs.

\

APuhrchemie o R . ‘
RIO371% IV4/12 o Filed 7 Nov., 1938.

' Used synthesis catalyst is subjected to oxidetion under
Fun5pecified conditicms except "elevated" temperature prior to re-
generation with hydrogen, whereby the_regeneration is said to pro-
: ceed ‘more! rapidly and effectively. .
Ruhrchemie e e S ‘
R103980 IV4/12 o = » : Filed eﬁao., 1953

Kieeelguhr to be used as a. synthesis catalyst support 18
with a relatively volatile acid such as HCL or HNOg. tgf




.
: m —— [ IR
R10B714 IV4/120 Piled 7 Nov.193. -

77 "Synthesis catalyste are regenerated in situ by removing -
mparaf?fin~—andwthenmtre'ating'~at~'an'*e‘lavate'd"“(n"’ot“‘“ep‘e‘éifi"é“d’)‘“’t’éﬁiﬁé“i‘é’-’-’”
ture with hydrogen passed at high“velocity, preferably 1000 cublie
meters per hour per square meter cross section. The Kydrogen can_be
recirculated if the CO apd COp content is kept below 2.5 gm per MPand
-Ho0 less than 1 gm per M”. Activity attsined this way ie stated to
©equal that of a reworked catalyst.

Braunkohle Filed 23 Aug. 1938.
B184414 IX/421

A thermocouple with the leads extending in opposite di-
rections from the junctionto avoid the problems of electrical in-
sulation ete. agBoclated with parallel leads. For measuring the
temperature along the center of a vertical reaction tube the leads
would pags through stuffing boxes at the top and bottom of the tmbe
8o that the junetion conld ho raised or lowered as desired.

Brabig Filed 31 Jan. 1938,
B181705 IVd/12 o

Addition to B 178085 IVe/12 0O carrying out exothermic
reactions such ag Fischer-Tropsch synthesis with such a large per-
cent of inert gas in the charge gas. jthat the entire heat of reaction
can be carried out as sensible heat of the effluent without harmful
temperature rise. No data given. '

Brabag
B181885 1vd/23b

Cracking heavy hydrocarbons over catalysts which serve
at lower temperatures for.the synthesis of hydrocarbons from Co and
Ho. Such a catalyst which is spent for synthesis can be used for.
cracking. . The oll to be cracked may be vaporized or ‘atomized with
H2. A cracking temperature of 300-350°C is suggested.

Brabeg I :
B182020 I¥d/12 0 . Filed 19 Feb. 1958

o Pretreating ‘a synthesis catalyst with synthesis gas con-
talning NHj for about 20 min. at 185°C. Longer catalyst life is

e e

+Brabeg © SR Filed 15 Mar. 1938.
81,82388‘Iyd/12 o ‘ . e

to‘thé:‘ n, 1
of ‘the ‘oven,
Pl overheating’



‘Filed 165 Mar, 1938...

B182389 1V4/12 o

‘ Extracting paraffin from synthesls catalyst by ‘supplying
vapors of a solvent, preferably synthesis ‘oll, of such a bolling point
that condensate therefrom 1s formed and flows-down thPough the catalyst
to extract the wax at a temperature above its melting point.

~Brabag Fi3ed-25-June—1938;———
B183662 IV4/23b | )

, To avold fog formation in condensing oil from synthesls oven
offluent by spraying with water, vapors of the oll condensate, or of
some_oil miscible with the condensate, are combined with the effluent

Ruhrchenis ' Filed 1 July, 1938,
R102874 1Vb/12m

o In the reworking of spent synthesls catalysts the primary
NaoC0g.precipitate. containing Th 2nd Fe is dissolved in HoS04, $his
precipitated as thorium potassium sulfate by K804, this is separated
and washed and then converted to thorimm hydrocarbonate by digestion
with concentrated NagCOz solution. o . '

Rulrchemte | _ Filed 20 July, 1938.
R102909 VY12 o

, Making relatively light products from the hydrogemation of
CU by using a catalyst containing not more.than 335 by weight of
active metal and operating at relatively high temperatures (235-240°C
with Co) and high space. velocities (up to 9m® synthesis gas per Kg

Co pér hr). -

Bubrchemie . .. Filed 2 July,.19%8.
R102756 LV4/23b ‘ |

i . The octane number of benzin from the hydrogenationofCO
1s. improved "(£rom 5 to 10 points) by passage over material of high
- surface area such as gilica gel, active carbon, acid treated clay etc.
at 150-200%C, apparently as a result of isomerization.

Buhbrchemle Filed 20 Sept. 1938,
103371 IVb/12n .

‘The ealeium impurity in cobalt nitrate ,soiutton.ﬁre,pare‘d in

remoridng catalysts is precipitated by a solubls fluoride in ths-
presence; of ‘added magnesium: (nitrate). ~Any excess of goluble fluoride

‘over that equired to precipitate Ca will precipitate.as Mg Fp, tims
leavizg no fluoride 'in solution -t precipltate inactive cobalt fluoride
when Bagb03:1s addsd,- - wun e o




~Huhrchemie .

R101215 IVd/13 o Filed 6 Jan. 19%8.
Addition to R97521 IVe/12 o , '

Before discharging spent synthesis catalyst for reworking
1t 18 treated with inert gas such as steam at temperstires sbove

300°C and with a veloeity of at lQ_gm,l_mamer_pan_aenond_xo.aweep,,_
out rameining oil and _wax.

Ruhrchemie _ . , - ;
R101219 IV/40s v C Filed 7 Jen. 1938.

s - In reworking . cobalt synthesis oatelyets the iron~thorium
sludge 15 dissolved in acid and then trested with excess sodium
carbonate at about 40-50°C _to precipitete iren; es hydroxide and
keep thorium in solution as sodium thorium carbonste which is
subsequently hydrolyzed to hydrocarbonate.

Rubrohenie ) o e b
R101854°IVd/12°0" = " Filed 21 Jan. 1938.

Spent catalyst, after bel; freed from peraffin, 15 dig-
charged and reworked by initiaml solution of active camponents in
ammonium carbonate solution instead of acid.- -This is stated to
facilitate elimination of impurities but details ere mnot given.

Ruhrchemie g ' -
R101389 IVb/26d o Filed 25 Ian. 1938.
0rganic~snlfur ccmpounds in geses are coﬁvexted to HgS. by
heating the gas, preferably with added. 0z and steam rapidly to above
400°C and digesting at this temperature in the absence of a catalyst
for a 'considerably longer time than required for heating. Final
heating is preferably accomplished by partial combustion to prevent
trOuble due o deposition of solids—-on indirect heating surfaces.'

Brabag . A " ' S
B. 182409 IVﬂ/lZ 0 Co - Filed 16 Mar. 1938.

- In the hydrogenation of CO with a Co catalyat 1onger 1ife.
"i5 obteined if steem is'added to the synthesis gas.iduring initial -
operations according to the following schedule for example'

0 t0 20 hrs.
20 %0 3050 he. .




Brabog ~Piled-¢7-bng, 1550,

Cata]yat ovens or tubes are emptied of catalyst by euddenly
applylng a gas pressure of.5-20 atm, preforably after wetting the
preaeure aide of the cata]yst bed with a liquid.

Brabag Filed 29 May, 1987,
B178627 Imsa

Addition to 3175954 VI/26d

A catalyst containing an oxidizing e&lt such as sodium
.nitr.!:te .on.a . support.such.as.active. carbon is used.for organie. . .

sulfur‘removal (as covered by 175954) and when spent for this pur- _
pose 18 used to convert organiec. aulfur to HZS,\which can be removed
by well lkiown methods. ,

_B_ggm Filed 24 June,. ,1957.«
BuTeeed ez o

Using the relative 002 content or density of end gas in

coiiparison with charge gas as & guide for adjusting operating con-
ditions, pa.rticu]ar]y coolant supply.-

Braggg ) :
'B179047 \TI/26 d S Filed 29 June, 1937,

cartying out the- catelytio removal of organic sulfur _
compounds from gases by plural stage operation with a higher tem-
perature in—the last stage than in the firgt.

-

M . _ Filed 14 Aug. 1937.
B179612 . LT o

¢

g - 'Syntheeis gas from breun coal 18 freed from resin foming
conetitnents, independent of desulfuring, bty cracking in'a comper:
stove or. adsorbing on actlive earhon,\bromn coal, coke, or bleaching
Mh. A A 1
Babeg ) ) jri‘lea 8 Seﬁb: 1987,
,3.1'?:9.852 . g ‘ -
0 011 from 'bhe Fischer Tropech ie neutralized by percolat.ion
_tl'n'ongh bleaclrl.ng earth at abont 15009

- .med, aesévt,:.leafl-,, )

011 fr Fischer ‘I'ropsch
with iron oxide ! oy



"Lautmasse" and the like, at 120-150°C and regenerating the mass by
treatment with gte=m or hot water at a higher temperature (17570

»Brabag - ‘ - :
"~ BL77992 IVo/12 o s e . - Filed 6 Apr.-1937

Using for the Fischer Tropsoh process a synthesis gas pre-
pared from coal or coke and removing residual hydro-carbons from the
synthesis gas by active charcosl or by contact with hot sulfuriec acid
or by cooling sufficiently to condense the hydrocarbons.

Brgbgg S o
_B178085 IVC/lB o o Filed 14 Apr. 1937.

Dilyting synthesis gas with reaction products so that the

) heat'of reaction can be cdrried out as sensible heat of ths HWiEture

without excessive temperature rise. S
u,:lz'.e.b_ge .
"B175954 IVb/12e ’ Filed 23 Oct. 1936.

‘ Desulfurizing ey'nthesis gas by contact with an oxidizing
agent such as a nitrite, chlorate, permenganate efc. on a support
such as active carbon eilica gel etc. at a temperature of about 80°C.

K'147143 IVb/lzg . ~ Filed 5 July 1937.

Reactor for the Fischer-Tropsch process in which the ¢ross
seetion O0fthe catalyst bed decreases from inlet to outlet according
to the contraction in volume of the reacting gaeee. .

_:f!m; :489] 19 IV’b/lZg B . - el 20 Dec. 1937,

~Garrying mit Fiseher-TrOpsch synthesis (or other reactions

:with large heat effacts) in a plurality of stages and introducing -

between stages sufficient cold charge gas to hold the- deeired tem-

_perature 1n the subsequent stage.






