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SUMMAR

A s n'he! te lubricatine oll plant ond laborat v
at Sehaeh T of Phelnpr-uggen. gonth-east of Hombep:  im
fnapnetad on Okh 'arch, 1945. The informant here wn-
Albert ‘'eusel_who had_worked wlth Franz ¥ischer_ at
dulhelm from 193% to 1929 »nd then wont "o Rhelinrreuvs:
Aehacht L Ilers, where hHe daveloped th rrapge wile
he Jater pat into oprration st 'omherg. The Hombey -
tabornt ry »nd plent were built 'n 1942. A1) labereton

rererts ond tedhni el porsonnel. excert U . Meus~l, wo
Yo ey et neaap Roochiym, ahoonat §al Ttay eh 10!

For 'ha lubrteating oil sypthrsta, Flacher-T oy
v’«ﬂ'nwo‘l "oiling ranre 750~ 350 C. 18 chlorinated o'
10 bt khe extent of 20-25% chlorine by wetgh!
Ctue volayca of ehlerinated oll are reacted with 2

vplumes of naphthalene at 70-100°0. in *ha or-genne ~f °
valnm~a of Wigehsr Topseh benzin and a small amo'nt - f
Al pe aalalya'y, The ~ludge 1a withdra“n, the ofl {-
wnutgpIE”Qd 1tth 1ime and bleaching earth; filtered anA
ctripp~d free of benzin., Subsequent vacuum distillation
Sdeddr aoinile o1 nnd turbine oll overhead, . and cylinder
gtonrls aa hotboms. The fractions are used as_sguch, and
are also blenccd to make motor oils. All products were
statel to have a hizh viscosity index and great resis-
bancs te oxidation, “but tests en captured samples do nob
support these claims.

The omberg lubricating oil plant had a capacity

of ten tons per day and ooerated until about October 1944,

hen middle oil from loers was no longer available. Re-
search on grease manufacture was also conducted in the
iomber:r laboratory’anduequipmeht for cormercial produc-
tion was installed in one of the old buildlngs at Schacht
I. Ho significant informatlon could be pbtained about *
the nature of thls work and large scale production was
reallzed for. only a couple of months in 1944.

The Homberg plant was never bombed tefore Sth

'arch, 194u, when three bombs fell,. perhaps acclidentally
from a Gernran plane, causing only slight damage.
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RIS S LIRS

fodovter todie (f1ee of the Nheinprous en plant at
e veav onlod bha T atane of g aynthelin 1Htwﬁcgting
oo tant nt Cartey 4 0 ugn inapected on 9 Iarch,1904
e was Tocetad in o thp L ainpreugsen plant identified
v Meohask b TV pn bt p ok Ry Atbert ME0gE), A
chertat , aa Toun !, oo anperior, Herr Fmil JISALI o Tp
Yyl tey ~ tetprlienten  argrarie thinpr“nsnnnp "o
over oot o bty e e d Jay Gewey schioft [lao nhr
e Ty b e ol a Taehnteg] man oy Iatie ! 4y
freoces in dner T and 1J1, all at trae rla £ v e
AT ety R ad hean exhauat ! mwany ye re oo 1
e o ver - hatl heaor dlemntled Scveral of the
SETat eve v opa epe iy atcps for cther ihein
prener Clorte, Yo JV with t'g  cdke oveng,hr 'woen
rter o oere waa stated 'to be Ih Gperation ouy
e et b ent ey synthesl~ or "esearc’ o'orat 'one
K ooy bk sl A U eya, waa a'co abtatad to b '
v ' CICERRRRETIPZS B A NN B
I e A R I I N YR AN degreeg from Gottin e
veber o arbnrg. e worked with Franr Figebher st

twa':nhrnvffiuchuncs Inatitute (Iulheim) from 1935 tn
1959 when he went to the lloers (Schacht V) plant of
itheinpreusseri. There he claimg he develqped tke syn-
thetic lubricating oll process for which the plant was
subsequently erected and operated at Homberg . However,
Dr. leusel also ctuted that this process was similar to
that developed by Standard of New Jersey for making
Paraflow, so tnere 1s some uncertainty about the degree
of novelty in his process.-Dr. lieusel stated that the
“ienerel Director of Rhelnpreussen, lleinrich Kest (pre-
viously arrested by C.I.C. near ioers) had instructed
one men from each department to rerain in the plant to
"hinder" damaging of the plants by the Americans, and
apparently Dr. .eusel and Herr Kuppers were deslgnated
for thls purpose at Homberg.

; Lreiieusel stated that lubricating oil research had
been under the direction of a Dr. Kolbel who, with all.
of nis chemlsts and records,.had been moved to Stieppel,
rear Bochum, about a week before our visit. Research on
Jreases nad been undcr the direction o Dr. Ullmann,who
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hod alao voved & Stie%pol. br. “eugel ata'ed that she
1 chemtsla md B aaslatants wore provionaly e ged In

vorenreh on Flsct o ~Tropgeh acc Tubpleob e o1l gyntlieg!
Troa Taboratery ok Stlappel, o addl tto , O ocham! s“s n
foaasgtatants had he 1 ogsent o Skieppal. A new In'e o'l

rgnufacturing. lant hed.bvern. ploenad. tor nfthppn" hn‘
Fengal ot v L oy , .
BTN I

In the sonthwest corner of the Khelncranaaon nlant
(Sehaent I) at H- ‘mbery new butldings to accomroda’e th-
Taberatri~s and he JTube 01l gynth~sis Nlant had heen
2rected 'n 1042, Th- laboratory ls showr In Vigire 1
(T Wive 3FY and the 1ube of) plont tn igare 17 (Yool
ing v, .Piﬂufﬂ Ty cokinp 11 ) shown o rorver of tha
Tita ot] plg“f on the let nand e rney c¢f tle 'aha ntorb
nn Ehe Y1ght “dth one o' tae alA BufTatnier Ty thg v 1qa
Fanlier und in whie' t' s o TN \v' | S T Vo (AR RT Y

Yoo el ey yiew of U o oo ‘ ‘
SR Y ot

the Taborvatory buflding fs mrvatvied  Tih pofyntos
offlters and laboratories along the side by jYeure [
and a large peneral laboratory OCOHpvin tne remalnder of
the sround floor. The basement is devoted to utility
services and stock and sample storage. ‘fhe stocks of
plassware and chemicals seered quite larpe. therc were
several shelves filled wita product danples sone obvlious
ly of a research naturc, which would brovide & basis for
ruch further quest1011n of Lr. ieusel. No laboratory
records of any kind were found in this bu*lding.

2. LUBRICATING OIL SYNTIDSTS

Thae lubricating oil synthesis consists broadly in
chlorinating a Fischer-;ronsoh riiddle oil, reactiag this
with rnaphthalene in the presence of &11Uﬁ3HUu ci:loride as
a catalyst, separating the sludge, neutralising, and
fractionally distilling the lube o1l product:

(a) Chlorinatdon

The oil to be chlorinated is ldentified as heavy
Kogasin and has a boiling range of 250 to 350° C,which
was stated not to be critical and for which it was not
necessary to fractionate sharply. Chlorination is

-



seomplighe ' hateh tas in AN nyaEcks Tt Bwa ARTHE T wR
In diam~ter an' 10 meters hieh, 1 cated in the 'al)
(s0iih) ~nd of the Falldine,  The tower Jg w-de of cagt
Iy and 110ed with enamel “hich combingtion of mateviagl
te vsed for pract'cally all vessels handlirg o1l and poo
“Yrenlating pumps In similur service are all-porcelatn,
nedo by Heaehda of Hermedory; TI0 VIRETR - rEinecting
11" s are of “ag' ir'n unlin g Durivrg ehlovivakion ot
o drenleted b the yalae f o w3/hr dewnvayd e
the towsy with o cool~vr 'n the ‘freulatine 1'ne to ho'd
the Fanperatine a' AO te 100 0. lorine ta esdmitled o'
the tottom of the tower through g sirgle pire with no
arecinl meann for dtatribution. E-ch charge <t 11 con
sists of 2.° t* ".0 cu.meters and 1ig brought te regect
bemper-ture 'y a steam preheater. Chiorinstion is eon-
Hfoued unt1l the chlorine rontent raaches 20 to 25% by
veloht whiteh vequlfgs & to 4 hours, Specifie gravity is
nsed a8 gulide to dégrd% of chlorination. A grea'er
Asrree of chl »yire ' $91 was tetn' 'o give a higher yjel’
,1 Va y lu},)‘ L ! [ I B . """W‘\ﬂ’ POy o IPE

"ty T

!

""" Condensation

The condensation of the chlorinated oil with naph-
thalene was carried out in a battery of six batch re-
actors each about 1.5 meters 'in diameter and 2.5 meters
high, made of cast iron, but with only four of the six
belng enamel lined. It was stated that\no serious cor-
rosion of the unlined reactors had been encountered,
since the HCL in the system 1is completely anhydrous.

Each reactar has an agitator .comprising. two cross arms
at the bottom of a vertical shaft driven at 150 - 200 RPM.
The upper part of one of the reactors 1s shown by Figure

.

The charge to each reactor consists of 500 - 606> ,
1iters of ‘chlorinated oil, 200 - 250 liters of naphtha-
lene, 800 liters of heav synthetic benzin @ Diesel oil
(boiling range 130 ~ 230°C) and elther 4 Kge of metallic
aluminum or 12 - 15 Kg. of AlGlz. The naphthalene is. ~ '
Iree from phenols and nitrogen gases but 1s not specilally
distilled for this use. The heavy benzin is used merely

as a dlluent. The condensation ‘i accomplished at 70 to
. =5 ; _



el g [ R ' ! By s vy w crooTmae N vt)

" oa r o9 . i n
N v n - !, [ [ 1 , TR R . . s , . e
t 1 1 )
vplls 1 o 1ot Yy
A AR A SR AUTIR RN A
i‘rr a , . \ i ) 1 ""V‘ oAy vt ‘ﬂ "
v 1 1 ' ot g [ atth 40 (8 ,/”(,’
G e e oy : A aa b nen'nlla neddalr
-v Y vy . ' . R o BT |;| ,”W ) " Yy nn
i N ;\]q ‘) ' : | . von o
I P P ‘ o,
‘ .
)
iy
oedantfteq ot e aved o ber T by Toprine
P e i b e b 0 Y e (1T andd nlae tn
Pl ive Cr o e et e A e 1 T ay e aseome ) lated g
T ebe e 0 Aoeat b g ate fy 1+ on ragq (Veq
i SR B ""’[mv'“t‘." R for tie bwo elrendtg. ]
Warm abtated b weter f 0 bl pahollep wog anpplied ot

240 - 200 C wnder a pressor: ol 60 - 30 atm.

() wistillation

Alter benzln slalppia, Lthe tubarlcablag vll 18 frac
tionased Im a series of three vacuum atills, oif which
the seecond abd third are shown in part by Meoures YIT and
JIII resnectively. 1Tis distillation 3;.'”“—\-' was, bullt
 Tur~l and its inturnal construction was unknovin to r.
Leusel. The same type of still was used exbens¢vely it
Uermany for fractionating non-mineral olls. All threce -
stillas were maintalned at the same pressure o S=5rra ab~
solute by a.steam Jet vacuwl pumo. The oll tomoerauures
In the’ succesgiwe ‘stazes were 150 - 170°C, 180 - 190°C -
and 270 - 350°C A umall unmeasured’ amount of ropen stean
was edmitted to eachvutill Unly the third stage had a°
fractionating colwm, this consisting of a tower about 1
meteriin dianeter ard 5 meters high nacked with Raschig
.Ln "ss It was stated that 200 = 300 liters per hour of
stillate were purped back as reflux and about 200
lizersircﬂ.uﬁ;ﬂ #Itndrawn as overhead product. The normal
“f
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charge rate to these stills was.1000 liters per hour and
the distiibution of products: was reported as follows:
‘Overhead from the first st1ll - 150 liters per hour of”
Jlegel oll (fuel); overhead from the second still -
150 liters per hour of spindle oil; 'ovethad”from,the ,
third st11l - 200 11t§wq-pnﬁ,hduﬁ;e£4turbine—ntir—-bst=“'
toms from the third still - 500" liters.per hour of gteam
eylinder oil,

(1) Prppertiés of oil

e properties of these fractionsiwere given ag fol-
lowg: ’

Spindle . Turbine Cylinder
0 01l 01l
.0 o) 0 e
Flash point 160-170 C 220°¢C 28§mgﬂ_wwwyw
-ViSCOSitYWW““Wl%5“Enngt’“”5102525“Eﬁ8?”659 Eng. at
~ o] o
50~¢C . at 50°C 100°¢
Pole Helght 2.0 - 2.2 2.5 2.7 - 2,8

The steam cylinder oil was reported to be satisfac~
tory for use ‘at terperatures up to 4507°C, but this seems
Improbable .

~.Dr. lleusel indicated that the o0ils were equivalent to
Pennsylvania stocks in respect to viscosity index, but
this is.not borne out by the pole height. values, He also
bellieved that the oils were highly resistant to oxidation
and sludge formation. He did not hawe any standard test.
data to support this contention, but offered the follow-
ing data from a modification of the B.AJile tegt. Ohe
hundred cc of a motor oil blend of the synthetic frac-
tlons having an Engler viscosity -of 8 = 10 at 50 C was
blown at 1729C with 10 liters of air per hour. . The
tests gngnqulownwere'obtainédmonvthe=oil«beforg and
after blowing., - T S

N j Bef8féjbldWiﬁSmAf or blowing




sometimes subjected to a second contacting with 0.5 to
1,09 of bleaching earth but ‘this’ imprdved only the ap-‘"
pearancew— e+ oo

| Captured samples of the primary stocks were tested by
the Petroleun Board and the results aré quoted below:

ClOo# 14 ClOS# 15 Clo3# 11
e Spindle—0it Purbine—04% -Gylinder—643

P.B.Mech. No. 568 ‘ 569 570
Sp. Gr. 0.901 0,926 0,965
ViSC.lOO Fa.CoSs 16{11 43,89 1950
Visco210 Feces. - _3&21 5.49 52 439
K.V.I.. ' 53.00° 49.00 61.00
Neut. Val. < 0.05 < Qo Og < 005
Pour Pt. + 25°r ~15°F t 2801
Flash Pt. closed 340°F 395°F n05° I
Coke No (Ramsbotham) 0.7 . 0.24 0.11

Thé BAM oxildation test was run on €103 sampla 17,
Moch. No. 570 with the following rasnltge-

Ramsbotham Coke:

Before oxidation ces 1,15

- After oxidation. = ..., 14,46
Increment ... eoe 3,31
Viséeeity cS at 100°F.: =

After oxidation, sse 6520

Ratio of viscosity -
before and after.
OXidation . ‘ ece 5.36

" Dr. Meusel stated that motor oils were made by blend-
ing the cylinder oll and turbine oils, and include more
or less. spindle oil depending on flash point specifica-
tlons. Typlcal compositions were reported to be as fol-
lowss. : S : R

o . - !

"~ Winter .grade: B—SQEngler at 50°C-
45% cylinder oil
47% turbine oil
-8%-spindle o1l
-8- g



Summier grade:  12° Engler at 50°C
.. ‘quwwm”‘Tﬂ?k““4g%#aylindef{bil ........... w
oy IS """‘"51%“~tUIlb_i~ne-L~0i~l—"'“-' J——

Captured samples of motor olls which Were supposed to
have the above compositions were tested by the Petro-
Taum Roard and the results are quoted below:

CIOg# 12 CLOS# 13
L T %@ﬂmﬁn»m& Summer—Motor—ot
T.idviieeh. e 571 572
Sp. Gr. 0.939 0.938
.\/jHCv lOOOl".C «Se 136'4: 18701
Vigec. 21C F.c.9. 11.35 13.66
K.V.1. 70.00 - 67.00
Neutr, Val. < 0,05 4£0.05
Pour Ft. ~ 100F -209F
Flash Pr.closed 395°F 440 P
“olee (e (Ramabotham) 0.62 0.2

‘The DAY oxidation test was riun on CIOSH#L3, Wech.No.
©0) with the following vesnlts ‘

farabotiam cole s
Refore oxidation cee 0,72

After oxidation eee 2445

Increment -  .cee  ees . 1o73
~ Viscoslty-CS at 1c0°F -

After -oxidatior . “.... 422.8
Datio of viscosity

before and after :

Oxidation? e oo :2526

(g) Pléﬁf“ﬁgpacity . 'K, -

'he Hémberg lube 0il plant had a rated capacity of .
15 tons per day and employed ‘about:40 men -and- 40 women.
It operated from the date of completion in-1942-or . .
early 1943 until about October "1944 “when- the §upply of
ischer=Tropsch riddle oil from iioers was no longer

O,



available. Dr. Heusel stated that L.G. makes lube oils
from the products of destructive hydrogenation and that
other scher-Tropsch plants synthesize lubricants, by
methods other than that used at ilomberg. Dr. Meusbl in-
_dicated that he had no knowled e of the naturh """" of the

o f a2 L.

‘4 .
Ul U-L y-l. VO OO0 Ue

A record of production ctogts for 1943 and 1944
(Documents 17 and .29) found at the.Rheinpreuseen=-iicers
plént included production volumes and costs for the -
synthetic lubricating oil plant (Anlage 'IV) from which
Teble I below  has been prepared. It Will be seen
that production averaged close to the rated capacity of
10 tons per day during most of the period of bperation

and ‘that a large part of the:total nroduct was motor oil.
"rie- latter was apparently made to two different specifi-
“EEL LGRS ZaMe and” ZdNT; Ut thedethails ol ~the'sespeclfl=-
catlons were not shown. rowever, nonthly statements to
"arayn" for 1944 cheracterize the lubricating olls as
follows:

Spindle oil. o 3, 2/20
Turbine oil. - 3.5/50
Motor oll Zdm 7. p° E
dotor~oll Zdm €. B 16-17"E

Stean Cylinder 01l - - )285

: TABLE-T
Lubricatin" 011 Produc%ion
. Plant IV - Tonnes. ‘

1943 uylihde;g Turbine opindle MOtor Grund : ";_- Total
el oo oil 011 ol e

Ruckol




1845 Cylinder Turbine Spindle Kotor Grund Total

012 011 011 0il 011 &
: o Ruckol

Aug. - = 12.,152.354,950 . o mpniyno
- ..,"‘itivv nd - 1o .OOO 429 -990 73.560 519 |550,

Cet.  1oh.370 28,100 37.600 152.09C ' 3563.16¢C

I'ev, 12200 - 18.830 193.660 ‘ RE4&-750

Dec. 80,830 14.220 -  200.210 298¢2€C

1943 TOPAL: : L 1802.809

& o5

. s ' .

19447 oo -

Jan. 94,400 264570 11.44¢0 161l.910 . 294.320

Feb, 64.250" -, - 227.24¢C - 291.49¢

liar. - 98.750 = 21.530 17.490 1&0.300 TT2eB.0C

May " 105,360 84300 - 226,580 3406240 "

June 96.450° 14,590 4.430 219,080 ‘ 333,550

July 65,180 . 14.320 5.630 86.930 172,060

Aug. iilssing B

Sept. 26,840 - - -, 209,050 - 255.89C

Later records missing, : ' '

1944 TOTAL: e 2349.450
|19 o n

e -
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3. CREASE UANUPACTURE | R
in pert of an 0ld bullding rear the,new laboratory,

equipment ﬁpr,largewsﬁéléiﬁﬁéase manufactire 1s instal ed.

This construction was started in‘1942”but‘gregse.produq-?

‘tlon in this plant was realisedﬁqnﬂyfforfa”qbup;ngf'~

mon:pé’during,1944,4afﬁér”wh1ch tﬁefnésdgjfor}grbasefx
Were. supplied by other larger manur

wever, gl %Qﬁﬁré?a;'notpfuguhenm
specifled. . Ho é_ergﬂpxﬁqum Bt ‘ urt
facture b A i »

I&xyn




milling machine, and miscellaneous tanks. -Many drums of -
grease of varylng appearance.and congistency were gtand=-
ing around ‘the plant, some showing considerable’oil -

separation, ‘but. none being identified. There were no raw
naterials in evidence indicative of 'the 'types of grease .

kY

) Dr. Meusel claimed to be entirely lgnorant of the de-
tails of the grease research and manufacture but believed
the -soaps’of oxidiséd paraffin were used and that the oll.
was sometimes synthetic and sometimes natural. - In the
sanplé storage roofi of the laboratory wers a”large number
of grease samples, and a partidl inspection revealed a
wide variety of consistencles and colors.  All sarmples
were marked only in—dode and could not be ldentified. 'A
single sgmgle was picked up more or less at random, but
having the%appearance of an ordinary cup-grease. Thls

'“ﬁdmple“wasﬁanalyzed“and“testedey“themPetroleum#Boardf~w
and théir report is quoted below:

~bodngmade-—

|

Identification: © MECH. (875

Sescfiption: © Grease,unknown type from Homberg
S _ ' Plant, Target No. 30/5.05.

ippeatancei ¢ Transperent; brown coloured rather.
o lumpy_grease. (About 5 kilos).

_ PhysicaliTesta: ~ - Molting "Point, IsPe '+ BBOF.
: R A - Penetration (unworked).,  165.
| oW (worlted) . o 240.
- ..Heat Test (120°G. for 1 hour).'
| ; " | ‘Excellent, no separa-
R .1 tion and 1ittle




Ohgracteristics of S \ o
Separsted Fatty Aetdss IV, T o - 15
Brown, ‘emorphous, - . N et 18°C - 1,4995
-semi-colid. acids. D - PULoeTT

A hizh melting point-sode base presss et
the type usuelly employed for bell end...
roller beerings. It 19 mede from & -
mediumubodiedmengine'oii-ofwlow.vll!lgggy
the 1soleted acidy eré without doubt de- -
rived from wool gremse. The product has
~bhe appeerance”of heving been prepared
- by fuslon followed by some' tyve of homo-

‘4. GENERAL PLANT CONDITIONS = | ‘

Remarked:. . -

mwwM;TheWRheiﬁpreussenyplantmgschactmly@atgﬂombergmhaqu
suffered no bomb demege until Mondey, Mareh-5, 1946, '
Then“thfee‘bombsfweréﬁdrOpﬁédﬂéquth‘bfithe”synthetic

lube 0il plent, dameging e~ smell HCl gas holder-end
absorption tower, and breaking windows throughout.the

lube oil plant end laboratory. . There wes no epnerent,
‘demage to equipment, inside either of these bulldings.
DrHJMﬁQ§§¥;QKP19§§§@:ﬁhﬁmgbiniQﬂithatgthesejbombsfhadsﬂ
been dropped by e Germen plene by mistake. -
',Af“fhé timeAgf the sﬁbjéctfihépecﬁidn’nbftrodpsiv

'ﬂwerevquarteredainathe:pLantﬁﬁﬁd?thereﬁWérewnb*ihﬁrea:z
tiqnsgﬁhét'éguinméntgq;;filesgin*the:plantuhadjbeen




Nulhei"&ffw

3, Dr. Kolbel and his records . should be located
and his activities at: Moers, Homberg, and Stieppel
should be thovoughly investigated

YDy Ullmann should be located and 1nterrogateu
about his“work on’ Brease at. Homberg and elsewhere.

T ._,,.mf\m-a
5. Laboratory and ‘plant’ samples of ‘synthetic lub-
ricating oils, greases, and ‘other productswat Homberg
should.be: examined carefully tieg capable of
identifying 14 describlng them. ail, t glear up,
among. other “things; ~the apparent .discrepancy between
claimed and measured. quality of the- lubricating 0ila.

-'1‘3‘@-
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