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SUMLARY

A synthetic lubricating oil plant and laboratory at Schacht I
of Rheinpreussen, south-east of Eomberg, was inspected on 9th of Uarch,
1945. The infornant here was Dr. Albert Mousel who had worked with
Franz Fischor at Mulhoin from 1935 to 1939 and then went to Rheine
prcussen Schacht V. Mocrs, where he developed the process which he
later put into operation at Homberg, The Homberg lotoratory and plant
were built in 1942, ALl laboratory records and technical personnel,
axcept Dr. Meousel, wore movod to Sticppel, near Bochus, adout lst
larch, 1945,

For the lutricating oil synthesis, Fischer-Tropsch middle oil,
boiling range 250-350°C. is chlorinnted ot 80~-100°C. to the cxtont of
20-256 chlorine by veight. Five volunos of chlorinnted oil arc ree
acted with 2 velunes of raphthalenc at 70-200°C. in the prescnce of 8
velunes of Fischer-Tropsch benzin and a snoll anncunt of A1C1, ag
catalyst, Tho sludgo is witlhdrawr, thc oil 1s noutralizod witk lire
and bleaching carth, filtered and strinmped frec of benzin. Subacquent
vecuun distillation yiclds spindlo oil and furdine o0il overhoad, and
cylinder stock as bottors, The fractinng arc used as guch, and aro
also blended to moke motor oils, L4ll products werc stated tn have a
high viscosity index and grent resistance to oxidation, but tests on
coptured sanples do not suponrt theso clains,

The Homberg lubricating oil plant had a copacity of ten tons per
doy ond opernted until about Octodor 1944, whon niddle oil fronm Moors
was no longer avallable. ZRescoreh on srease manufacture was also con-
ducted in tho Eomberg laboratory ond cquipnent for commercianl production
was insialled in one of the nld buildingzs nt Schaek: I. Yo slgnificant
irformation could be obtained abeut the nature of this work ond largoe
scalo productlon was realized for rnly a couplec of months in 1941,

The donberg plant wos never bombed befora 5th ilarch, 1945, whon

three bombs fell, porhops accidentrlly fron a Geroon planc, ceusing
only slight damace.

FESTHRICTED
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1, PLAT AND PoRINTITEE

—————

A lotter in the filos of tho Rheinpreussen plant ot Moers ro-
verlod the oxistonco of o synthetie lubricating oil plant ot Eomberg

walch was inspected on © ¥orek, 1645, This wvag locatcd in the Zhein-
preussen plant identificd os "Scua ch* I" In this plant Dr. Llbort
monscl, o ehemist, was found, end his nerior, Herr Zmil Rupnere,

1Direter dos Stoirzkerlon Bergverke Phc1 prcuqscn, ter Gewerlzseinth
Biinolend nnd der Gowerkschoft Mewmkl,® Herr Kuppers, whe is not o
teoimiend 2nn, caplained that the encd in kines I, II, r2d ITI, a1l

5 the plant which wo-wore visitirg, hod been exhomisted nory yoars

and tho coize evone zed been disumntled, Seoveral of ‘hc old

dings ore usel os repair shops for othor Rhoinproussen plants.

wine IV wit: its coke ovens, between Homborg and loers, was stated to
te irn operation currently but without any cynthesis or rescrrch opora~
vioas, inc VI, unrtkwrest of loors, wos olso stated o hove coko ovens
nzly, wiich weore mresummably in operation,

Dr. Meuscl is o cnemiet with dcerces from Gotiingen, Munstor and
kerburs,  EZo worked with Tronz cacr ot the Xolhlenforschungs Institute
(ixlhein) from 1935 to 1839 wion ke wont to tho Hoors (Schacht T)
»lant of Rcinpreoussen, Therc Zie eloins hie develoned the synthetic
Iubricating oll process for which the rlant was subscquently erceted
aad operated ot Hemberg. Eowever, Dr. licusel olso stated thnot this
process wos sinileor to that develoned by Stondard of Hew Jerscy for
acdzing Peraflow, sn tlorce is some uncortainty oboud the degrec of
novelty in s Hreeess. Dr. feuscl suntod that the Gererel Dircctor
o Ahcinproasseon, Zelnrich Eost (r viously crreeted by C.IL6. near
lioors) nnd instrueted ore man fron Onch departaent to remain in the
plant to "iinder® dmiaging of the »lants by the dnorienns, ond o nor-
ntly Dr. lleusel and Eorr Zuppers wero designated for this DUrpnNso
at Zomborg.

Dr. ileuscl stoted that lubricoting nil rosoarsh had been urder
rcetina nf o Dr, Xelbel whe, with 211 of his chenists and roeords,
on neved tn Stiowrel, ncor Boelun, rbout o weook toforsc our wisit.
1 on greeses hod boon under the direeiinn of Dy, Ullﬁcnn. who
had nlso noved to Stieppel. Dr, Heousel sinted that obout 4 chemists
end 8 cesistonts woro nrovicusly ornsonged in reosoarch on ziqc 10—
Tropsel and lubricating oil synthosis in o 1o aboratery ot Sticprncl, In
aciition, 5 cherlets and 8 nseistants had been cent to Stlcpve A
now lube 0il mamfncturing plant had deon planned for St ieppcl but Dr,
lieusel thought that o differont locotinn Mad becn chesen recon 1w,

In the soutiwest eorner of tho Rhcinproussen plant (Schackt I) at
Zondbersg now "uilml“ts 0 geermodato tiic loboratorics ond the lube oil
symthesls plant Lod becen crocted in 1942, The lahoratnry is shown in
Figuroc I (lonkin g §2) and the lube 0il plang in Figaro II (looking W),
Figuro III (looling I™) shows o enrncr of the lude oil plant on tho
left and corner of the laboratory on the right with nne nf the sl1d
bulldings in the niddlo background in which the greasc nmalking coguip—-

acnt wos housed, A elosor viow of tho lattar bulléding is shown in
Figarc IV, looiing ¥,

RISTRAICTSD
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The laboratory building is arronged with private offices and
laboratories oslong the slde shoun in Figuro I and o large general
leboratory cccupying the ronalndor of the ground floor. Tho baso-
nent 1s dovoted to utllity scrvices and stock ond smmlo storage.
Te stocks of gleossworo ond chenleals scenod quite large. There
were scvernl shelves filled with product sarmples, sone obviously
of a rescarch nnturc, which would provido o dbasis for much further
cucstioning of Dre kHeuscl., No laboratory rocerds of any kind woro
fourd in this building,. :

2., _LUBFICLTING CIT SYIITHREIS

The lubricating oil symtrhesis consists broedly in chlorinating
o fischor=Tropseh niddle nil, rcocting this wita nephthalene in the
prosonco of aluninun ellorido as a catelyst, scparcting the sludge,
noutralising; and fractionally &1Stllllhb thc lube -oil product.

(2) Chlorinntion

The 01l to be chlorinated is identified cs hoovy Kogasin and
128 a boiling range of 250 to 250° C, which was statod not to he crie
icel ond for which 1t was nnt neecossory to fractionnte sharply,
tlorinztion is accomplished batchwise in mn urpacked tover about 1
meter in dlometor and 10 nmeters high, located in the tall (south)
ohd nf the bailding, ro tower is "aﬁo of cngt iron ond lined with
enonel whieh cor b1ﬁnt10~ of noterirlg is used for precticelly oll
vessels handling oil and EGl. Circulating puwips in sinilar service
are all-poreclain, mado by Hdscho of Zernedorf, Tmringla. Cornccte
ing lines are of cast iron unlined., During chlorinniion oil ig cine
culetol at the rate of 20 n8/ir downwrrd through the towor with a
cooler in tho ciremlating lino to hnld the tepernture ~t 80 to 100°C.
Crleorine is adniticd ot the vottom of the tower through a single pipe
with no specinl nmeons for distridution. Each charge of oil ennsists of
2.5 to 3.0 cu.moucrs and is brought to reaction tceaperature by a
steon preheater.  Ohlorinction is continuod until the chlorirg content
rcaches 20 to 25% My welght whieh requires 3 to 4 hours:s Specific
gravity is used as 2 gnide to decroo of chlerination., A groatcer doe
grco of clhlorinatlon woas stoted to give o hignor yield of heavy Iube
0il, together with a sonowhat poorer viscosity indox.

et

) ot

(bd) Condonsation

The condensotion of the chlorinated oil with naphthalene was
carrled out in o battor* o six babeh reactors each chout 1.5 nmoters
iIn a dizneter and 2,5 noters high, -nde of cast iron, but with nuly
four of the six Leoing cnanel lined, T was stated thot no serious
cerrosinn of the unlinod reoctors had beoen cneount ered,  since tho
1 in tho srsten is co*;letcl anhyirous. Zach reactor has an
coitotor cnﬁprisi M W0 cross arms ot the detton of a vertieal shaft

driven ot 150 - 200 B2, The upner part of ane of the reactnrs is
shown by Fi{;urc v,
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The charpe to cach ronetor consists of 200 % 800 liters nf chlori-

nated oil, 200 - 250 litcrs of naphtlinlene, 800 liters of hesvy synthe-
tic benzin or Diesel oil )boiling ronzo 130 - 2300C) and cithor 4 K.
of rotollic cluainun or 12 - 15 Xn. of L1C1,. The nnphthalenc is froo
fron phenols and nitrogen bases bul 1s not spocially distilled for this
usa, The henvy tensin 1s used nercly as o Biluent. The enndensation
is ncenmplished ot 70 to 100°C and requires 3 $o 4 hours per cLzr;e.
4t the end of the reactinn the sludge, ancunting te sbout 100 Xq, per
chargo, 1s scttled out, vithlrewn snd thrown awgy.

(¢) Joutralimntion nnd Blenchine

The elear cil fron two reactinrs ot o tinc is drained into o ginilor
vessel on tho floor Ddeloew whero it is ooitnted for about 1 kour ot 100 -
150°C with 40 = 50 K3, of Cal and 50 ka. of blecehine oarth 40 noubroe
lisc acidity and to improve cnlor, The rosvlting suspension is paszod
throush a vlate and frone filtor nress at 30 - 60°C to remove s~lids
and the effluent oil flows through o settling chorder to elininate any
suspended matter which noy get throush the filter pross,

(a) trivoing

Tho clnrifiod oil is passcd to o benzin stripping colunn shown in
tha contor of Flgure III and also in Fizurc VI Prehonting and reboiling
cro accouplished 1o scporste emehrn-eors hented by hiot wo tor from a gns
fircd pipe still with scporetc coils for the two circuits, It wns
stoted thot woter for the reveiler was suoplicd ot 240 - 25000 under o
pressuro of 60 - 80 otn.

(o) Distillation

Lfter benzin stripring the ludrienting oil 1g fractiﬁnﬂtoi in o
sorics of threc vacuwn: stills, of which tho scecn? and third ~re shown
in pert by Ploures VII and VIII reosncetively. Tits ilstlllatinn systan
vas built by Imrgl ond its intornal construction was unlmown to Dr, lcu-
scl,  The same type of still wos uged cxtonsively in Germany for frac-
tinnabting nonenidnorel oils. A1 throe #4ills were maintained ot tho
sie pressuro of 3= wizolute by o stean Jet vheunm prp. The o0il ter-
peratures in the sucecsrive stogos were 150 - 170°0C, 180 — 19070 ~pa
270 - 380°C. A snell vnmessurcd arount of open stonn wns ndmitbod to
cocll 1111, Only the third staps hed n froctienating eolwsn, this eone
sisting of o tower adout 1 neter in Aiancter mnd 3 retors hicsh nackzod
with Jnschipn rincs. It was strted that 200 - 300 liters ner hour of
distillato were purpod bock as reflux =nd obout 200 liters per Linur
withdram ns osverhead »roduct. The nermnl charese rate tn these stills
wns 1000 liters por hour and tho Aistritution of products was reported
rg follows: Overhend from tho first still - 150 liters pmer hour of
Diescl oil (fucl) cvarhend fron the scennd still = 150 liters ner hour
of spindic oily overhead fron the third still - 200 liters por hour of

turbine 0ily bottons fron tho third still - 500 liters por hour of stoan
cr-linder oil,

(£) Properties of oil

Tho propertice of those froetinng wore Given as follows:

IDSTHICTTD
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Sninglc 011 Turbine 0il1 Cvlinder 0il
¥losh Point 160-170°C 220°C 285%C
Visansity 1.5 Bnz, ot 50°C 7.0~3.5 Eng. E-9 EZng. at 100°C
nt 5008
Polc Height 2.0 - 2.2 ' 2.5 2.7 - 2.8

The stoan cylinder oll was reported to be sotisfactory for usc at
terperatures wp to 450°C, but this scems improbadlo.

Or, Mousel indiccted that the oils were cauivalont o PD.ASleuria
stocks In rospect to visensity index, but trhis is not borac out by the
pole height valucs, Eo also bolicved that the oils werce nighly reosistont
to 6xidation and sluilge formation., He d4ld nnt have ony stondnrd tost
tata fo support this eonntentinn, but offcred the fmllowing data freon a
nndification & the B.AJM. test. One hundred cc of o motnr oil blend of
tho SJ”thCulu fractinng having rn Englor viscosity nf g - 10 ot 50°C was
Dlown ot 172°C with 10 1itcrs of alr per kour, The tests given below
wero obteined on the 0il beforc and after dlowing.

Before Rloving after blowing
Conrndson Carbvon. 0.5 C.6
Feutrnlization Jo.. 0.00 0.1 or less.

Ho sludgs wns ﬁrccluitatcd Ty ullution with benzin clther before or
after blowing, The nil fr: ctlnr ro gnnetines gubjected to a2 scennd
contacting with 0.“ to 1.0% of rlcac}i1 aorth put this irmproved only
the appeorrance,

Captured somples of $he prinary stoclss wero tosted by thc Petrolcun
Sozrd and the rosults ore quoted below!

-

CI0B #14 C108 #5 CICs #11

S-irdle 0il Turbine oil Cvlindor n4l
P.3B,lecch, o, 566 565 EYQ
Sp. Gr. 0.901 0,928 0.965
Visc,100°7,c. 16.11 43,89 1530
iloc.zloor.w. 8. 3.21 5,49 . 52,39
K.V, I. 52,00 49,00 61,00
Fout. Vo1, . £0.05 ~.0.05 ~.0,05
Pour Pt. 4 28507 ~ 1507 + 2577
Flash Pt. closod ZA0°F 295°7F 828°7
Colzte To (Ramsbothen) 0.17 0.2% 0.11

The 3A4M cridnticn tost wons ruzn or 0108 sarplce 11, Mech, Fo, 570
with tho frllowing resultsi..
Homzhothon Coled

Scfore oxidntinn ves 1.15
oftor axidation ee ke2B
Incrcmont o 3. 31

Tiscosity CS ot 100°F,:
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After oxidation .es 6520

Rotio of vlscoslty
befrre and ofter
oxidation een 3.36

Dr. ilouscl stated that motor oils wore made by blending the ¢ylin-
dor oil osnd turhinc oils, and include marc or less spindle oil depending
rnn flagh point speecifications. Typleal compositions were roported to be
ng follows:

Tinter grodar 8~-0"Bnslcr nt 50°C
45% eylindor oil
47% turbine oil
8% spindle oil

Surrier gradet 12° Ensler ot 50°C
49% cylindor oil
51% turbinc oil

Capturcd samles of nntor oils which wore supposed tn have the abovo
conpositions were tosted by tho Petrolouwn Boardl and the resulis aro
guotoed below? '

CIOS #12 CICS #13
6=9%igtor 611 Swrer Hotnr 031

P,B.Moch, YNo. A71 572

Sp. Gr. 0.239 0.938

Tisc. 1009%.c.s. 128,.4 187.1
Vise, 210°F.c.s. 11.35 13.66
Kv.I. 70.00 67,00
Joutr. Val. 1 C.0B {0,058
Pour Pt. ~10°%7 ~200F
Flnsh Pt, closcd 39507 4400F
Colze Ho (Ransbothon) 0,62 0.72

Tho BAL exidntion tost was run on CIOS ¥13, licch. Mo, 572, with the
fnllowing reoesultst

HRansbothan cole:

Befrro oxidntion - 0.72

After oridation .o 2.5

Increnent ees o 1.73
Visensity C5 at 1000F

ATter oxidation see /}23. B8
Antio of viscosity

befaro ond afsnr

oxidotion ... .ns 2.26

(&) Plon® erpacitr
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The Eomberg lube oil plant had o ratod capacity of 10 tons per doy
end enployod about 40 nen aad 10 woren. 1t oporated from the date of
corpletion in 1942 or carly 1943 until nbout Octobor 1944 when the supply
of Fischor-Tropsch niddlo oll fron kMoors was no longer available. Dr.
liouscl stntod that I.G. nnkes lubo oils fron the products of destructive
Lhydrogenation ond that other Fischer-Tropsch plants synthesize lubricents
by methinds other than that uscd nt Honbeorg. Dr. liousel indicated that ho
hed no knowledgo of the nature of tho other procosses.

A rocord of production costs for 1943 and 1942 (Doeumernts 17 and
2¢) found ot the Rheinprousson«iioers plant included production volunes oand
costs for tho synthetic ludbricating oil plant (Ainlooe 17} fron which Todle
I bclow hos been nrepared. It will be sccn thot production averascd close
to the roted capacity of 10 tone per doy during nost of tho period of
operation, and that a lorgo part of tho total product was noctor oil, The
1nttor was apporontly nade to two diffcront gpocificotions Zal6 and Za&M7,
wat the cotolls nf these specifications wers not shown. However, nnnthly
state~cnts to Wirsyn! for 1944 characterizc the lubricoting oils as follows:

0il. Viscosity.
Spindle oil. 3.2/20
Turbirc oil. . 3.5/50
Votnr oil Zdn 7. - 903
lotor 0il Z2dn 6. 16-17°0
Steon Cylinder oil /285
Tntle I,

Lubricating 0il Production
Plont IV - Tonnocs.

1943 Cylinder oil Turbine oil Spindle oil Motor oil Grund oil Totcl

& Zuckol

Jon.,  34.230 53,870 10,770 9,100 107.970
Fcb,  53.500 68,100 20, 600 9,100 152,200
Kor, 83,230 17,250 37,770 67.859 155,449
Apr. 30.570 17,451 11,000 - 99.220 158,241
Loy 55,510 132,810 23,520 121,660 215,530
Juno - e 11,620 211,700 225,310 448, 630
July - - 34,950 286. 600 25,510 347,060
dug. - - . 12,152 834,950 ' 347.102
Scpt. - - 16,000 429,990 7Z.560 519,550
Oct. 135,370 28,100 37. 600 152,090 353,160
Tov.  72.260 - 18.830 193, 660 284, 750
Dee.  83.B30 14,220 - 200,210 298,280
1943 totalt 1802.822
1944 B}

Jan.,  94.-00 26,570 11,440 161,910 294,320
Fob., 64,250 - - 227,210 291,490
Mar, 98,750 21,530 17.490  150.300 286.070
Apre 59,140 - 7,170 272,130 238,440
Moy 105,380 8.300 - 226,580 340.240
Junc 95,150 14,590 4,430 219,080 333.550

RESTRICTED
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Cylindor 0i1 Turbinoc 041 Spindlc 011 Notor 011 Grund Oil Total
& Ruckol

July 65,180 14,320 5. 630 86,930 172,060
Az, Missing '
Semt. 26,840 - . - 209,050 235.890
Oct, 8.970 7.620 - 46,800 2,390
Later records nissing,
193 TOTAL: 239,450

2. 245D MANUFRLCTURE

In part of an 0l@ building near the now loboratory, equipment for
large senle grease nomufacture is installed. This constructien vos started
in 1942 but greasc productior in this rlont was realieed only for o connle
of nonths durin; 1941, aftar which the nocds for frense were supplicd by
other larger nanufacturcre, not further speeificd. However, exnerinentol
work on greasc manufacture was stated to have boen centinuous ot Hombers
fron 1942 to about a woeck beforo nur arrival. All of this work wos under
tho dlreetion of Dr, Ullnonnm, vho is supposed to have gone to Sticppel.

Tho large seale oquipnent consists of two stonn heated grease kettles
cach of abont 250 gol. eopacity, a r:1lling rnaekine, and risecllancous tanlks,
Hony druns of cronse of varying appenrance and conslstoney were stonding
cround tho plant, sono showing ennsidersdlo oil seporation, but norne helng
identificd, There wore nn row motorisls in cvldence indicative of the types
of greasc bLeing nade,

Dr. Meousel elaimed to bo entircly ignorant of the details of the
srease research and nanufacturo but believed tho snops nf exidized paroffin
were used and that tho oll was sometivies syrnthetie ond sometines natural,
In tho sumplo storago room of the laboratory were n larpe nwsber of grense
snoples, and a partial insmeeting roveslod o wide voricty of consistencies
and colors, 411 sarples were narkod only in cnde and cruld not e 1denti-
fled. A single sazplo was pickod up nere or less at randon, but havirng
the apponronca of an ordinary cup Sronsc. s sarmple was analysed and
tosted by the Petroloun Board pond thoir report is qunted below:

Identificatinne MACH, =75

Descriptinng Groase, unimown tyro fron Homderg Plent,
Tarzet Hn, 30/5.05.

Appearances: _ Troneporent, dbrown ecoloured rathor lurpy
crease, {Zhout 5 kilos).

Physical Tosts: Helting Point, I.P. 330F,
© Ponetrasion (unworlked), 135.
L (worked), 240.

Heat Test (120°C. £or 1 hour).
Sxecllont,nun scparntion and little
chance in consistency.

Analysis: Sodiun Sonp, : 17%
Froc Fotty Leldity, i1,
Froo Alkolinity. wil,
Vater Centent, Trace.
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Characteristics of - )

Scparated !iinersl Oil: Speceific Grovity. 0.948
Tiscosity ot 10CF. 361"8,U.
. : 78 C.S.
Viscosity ot 210F. 4918,1U,

7.0 e.s.

Charactoristics of

Sconrated Fatiy Aclds: I.V. 15

Brown, amorphous, Ipot 189C 1.4995

scril-cnlid ceids,

dennrizeds 4 high nelting peint soda dbase gremse of the type nsually

crployed for ball ond roller bearings. It is nade from o
nodiun bodled engine 0il of low V,I. and the isolated nclds
ore witihout doubt derived from wool gremse. Tho product has
the appenronce of having boen propared ty fusicn followed by
sonie typo of honogenisinz,

4,  GEUEZAL PLONT COUDITIONS

Tho Bhoinpreussen Plant (Schact I} at Hormberg had suffored na bomb
donago until Mondey, Moreh 5, 1945, Then threo bonbs were dronmed south
of the synthetic lubo o0il plant, domasing a small HC1 sns holdor nrd
cosorption tower, and dbroaking wirnlows throushout the lube oil rlant and
laboratory. Thero wos no mpnorent Coringzo $o cquiphient insidc cither of
these buildings. Dr. iHeuscl exnressod tho opirinn that theso Bombs had
veen dropped by a Germen plane by nistako.

At tho time of the subject inspectior nn troops were quortcred in
the ploant and thero wore no indieatinns thnt equipnont or filcs in the
plant had doon molested by Allicd troops.

S. RECCMIZNDLTIONS

Unless tho following stops kave alrcady been taken by obher tcana,
they slould de eonsidered for further cxnloitation of this tarqet: ‘

1. The files of tho Rheinproussen nain office ot dorbers should be

scarched for coples of tochnieal docuents vhich hnd becn cvacuntcd fron
bocrs by the Gernons.

2+ Dr, leusel shrulsd be interrognted ot length adout 211 of his work,
both at Homberg and loers, in adfitinr tn his previous activities with Pis~
cter at Mulhein,

3. Dr. Kelbcl and his roenrds should be located and his activities
ot locrs, Hombors, and Sticprel should be thoroughly invosticated,

<« Dr. Ullnann should bo lncnted nnd intorrogated abrut his work on
creasos at Homberg and olscwhero,

5. Labdoratery and plant saples of synthotic lubricating olle,
grenses, and other producst at Horbers should be oxorined crnrefully with
partics capuble of Idantifyines ana deseribing then all, to clear up, areng
other things, the apnarent fdseraparcer Yotwoen elni-ed and neasured quality
of the lubricating oils, .
: EOSTRICTED
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The orlzinal roport containod cipght photographs designated
by Figures I through VIII. Tho photostatic coples of these photo-
orophs were not guffieiontly cloar to yilcld succogssful roproductions,

The titles under tho photosraphs were as follows:

I, S;mtietic Iube Laboratory
II. S:nthotic Imthe Ploat
III. I~3r Tube 0il Plant, Benzin Stripper,
Grease Plant, Lavoratory
Iv. Greoose Flant
v, Top of Iubec 01l Resctor
VI. 3enzin Strinping Colunn
VII. Sceond Vacoun Sti1l for Imbe 011 Fractionation

VIIiI, Third Vecuurn Sti1ll for Imbe 01l Fraoctionation
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