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BLACK LIST TARGET No. 30/3.00
- SCHE _VACUUM_OEL, A£G —

i .

INTRODUCTION

' Though specifically ca.'l.ling attention to the
Schulau Refinery and Laboratory, this target would seem

best dealt with in a combined report; which covers the

activities of the Deutsche Vacuum Oel, A.G. at thelr two
refineries at Schulau and Oslebshausen as well as the

Intava Laboratories at Schulau and the ﬁngine Laboratory
}which was evacuated from Schuleu to: Bad 01desloe.

Lo
1 .

SUMMAR! N ,
Section I - Scnuleu Refinerv -

The ‘refinery plant 1s all old and of no

techni cel interest, but @ description of 'some of the
more important products. manufactured is given 1n the
body of the report,_-f

' - This refinery is considerably more up—to-
date then - ‘Schulau, and the most interesting features
were a DuoSol Extraction Plant combined with a =
Benzol-Acetone Dewaxing Plant for the. manufacture
of high grade lubricating oil.;v R _

N B sides : certain amount of chemical :
vresearch, a considerable volume of work was carried:
‘out on the application testing of lubricants of. all
‘kinds. There was- a considerable amount of ood "
’quality mechanical and motor testing equ p

e The equipment evacuated from the Schulau
;Laboratories “had been re-etected here, and was:
‘essentially for the purpose of running performance
'tests .on aero—engine fuels: and lubricants.,-

ma:rso 1 ﬁ»s)
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SECTION I S
SCHULAU REFINERY

Date of Investigation - May 15th, 1945.
Names_of Inzéétiga;dts‘ SR

‘Mr. P. de'H.NH;ili EBrit.
Mr. D. Morten, - = (Brit.

Personnel Interrogated

'Dr;’W;Knudseﬁ'—'i/c-refinerjﬂeperatibns; Hamburg bffice.

Dr. Orlass --Plant Manager.

~Dr%.~~H'.#—Ewers—_-:fi—/c_—‘l‘rrease«Prlvan-t'.!' .
S A N S o
‘DQECEiEtign G S R AR

. - <The equipment 1s all gquite old and of no
techmical interest. The essential operation of the
refinery was the manufacture of industrial lubricants and
greases. The plant consists of a bench of 6:shell ‘stills
operating without any fractionating facilities, agitators -
for light distillate treating, Nobel centrifugal plant -
for lubricating oil dcid treatment, earth treaters, dewax-
ing by ammonia refrigeration, wax sweating house and a . '
grease plant. .- e SR
T There are the usuzl compounding and barrel . ..
filling facilities and 2 small plant for the re-refining
‘of used oil by acid and earth treatment. Though . = .
;considerably”damaged'and'shortgof_tankage,“ the plaat is
ble to operate with the eXception-of the wax sweating .
process, which was-completelyfdestroyed.JAThe.crude¢qil:g
normally. used came from the Reitbrook field 2nd amounted
‘to approximately 2,500 tons/month. | The ‘refinery.could ' -
‘operate at a somewhat higher throughput -when other crude-
oils were available. R TE S S R L ey o e j]’.‘a.““
Products ~~ i o S
. ;;Migﬂg;;Thb;induStria$f%ubr;céﬁﬁsigr” G- range
fViSCOSitYWfrOmE2i5VfY4!591En81¢r€ét150-C@’oéaféirIY’“? f
fcompleteﬂrangevolendustriﬁiﬁiﬁbriqanﬁs;and compounds;

2 well es Celeiun, . Sodium end Lithium bese gresses

Cwimseiton)
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wasfméde,vthe‘moré”ihtéresting amdﬁgvtheSe products being
described in some detail as follows:- = N

(a) Cutting and Soluble 0ils '~

A satisfactory cutting oil was made by the
‘simple process of dissolving 3% sulphur at 20°C.
in a light machine oil.. Soluble oils were: the:
usual type compounded with naphthenic acids, ~
naphtha sulphonates, rosin, ctc. The naphthenic
acids were obtained by alkali tre~tment of e
distillates up to the spindle oil. range, znd
viere =lso -shipped from the Oslebshausen works.:
The ‘average 3cid velue wss cxtremely low, a -
fgure—of-50=60-being-givens—Naphtha—sulphon—
ates were purchased from Schindler and Schlie-
~ mann, both firms being situnted dn Hamburg.

(b) Eoulsion0ils . e G
. As a war-time expedient, to reduce-the-
‘consumption of steam cylinder and marine .
lubricating oils, = .50/50 oil/water cmulsion
was manufactured by blending from %-3% crude
Montan Wax together with % of blown rape -
seed oil into suitazble'oil ‘bases at nbout. =
60°C. The wex and rape oil are added to. the -
oil first, and the water slowly added while
stirring. It wos 2lso possible to meke 2 -
substitute gresse using 5-7% of crude Monton
Wex which was said to be suitable for-light .
duty. . The only importsnt point in manufacture.
was thet: the'material must. be stirred down endc
filled off at 2 temperzture not over 200C. It
‘was. 2lso stated that a smoll' additien.of
Montan -Wax conferred considerable wator:
résistance on, sodium base greases..

“putso-1(65



(ii) Greases

The grease plant was of the open kettle- type
and no doubt, while operating as an art rather than a =
sciencc under the control of Dr. Ewers, gave excellent -
results. There was no point in collecting a mass of .
formulae for greases, as the whole operation was: based
on what fats could be obtalneﬂ fron tlme to time, . and
there was no question of selaecting materials except
for the manufacture of lithium base grease, the . :
composition and process of msnufacture of which Will now
be described 1n some detail.,»,”o . . :

~_Intava:Ins§zggent Grease - (Colour - Rose)

Formula: 4. 107 wt. Prime White Steazine
i (Neut. No. = 210)__-

IO 777 wt. Montan Wax Special
93 39% wt. Refined 0il 21 6°E @ 5000 )
0.74% wt. LiOH (Solia 60%) -
1. OO% Glycerine or Glycerogen from I G.'

‘lMetho'q of Manufactufé Z “to. mﬁke a\l 000—kilogram batch.

About 20% of -the Oll is heaf,ed 0. 80—9000 3
with. the stearine and Montan wax, -then-add the LioH and
about” )ﬂ of water. Heat to 140°C. in:the open kettle L
for 2-2% hours,_ then .2dd the rest of .the: 01l and heat

to 1800C.: for 12—2 hours. ~Add the Glycerine and Tan :
out hot into iron pans, giving a layer ‘about 23" thick.
It will be noted that the loss of water would" continue :
during the processing, and .that the final heating = .
would give the necessary complete dehydration. The -
material-is then cooled for 16 hours till it.reaches a
temperature of about 30°C "and passed through 2 I
shredding machine on to a fwin-roll homogeniser, which
breaks the gel structure. The rolls were of steel’ and
running” practlcally touching at-a diffcrential . speed
of ebout 2 tol. It was: stated that the thousand-
kllogram batch could be passed through in'about 2 Hﬁf
hours. The materlal\was of excellent‘appearance _t

'fiFlow P01nt = 160:
Dron P01nty %1

g o Productlon was about 35 to;‘ %y andﬂ
Was ngarly all fllled 1nto one—kllo;padkages.

/mvsa l ( es);



SECTION 2 P
| 7 QSLEBSHAUSEN REFINERY
,Daﬁe’of'Investiéation - - May 22hd, 1945;>

Names of Investigators '

Mr. P, de H. Hall, (Brit.
Mr. E.H. Boomer, ' (Cndn.)
Mr. Paul XK., Kuhne, (U.S.
Mr.-C+H, Barton, (Brit.
Mr. C.A. Harrison, (Brit,)-
Mr. D. Morten, . 'eﬂBrit.'
Mﬁffw H. Thomas,- . (Brit.

y

Personnel Interrogated k

Dr. H. C.. Goetz - Dlrector = Hamburg Offlcc R

D W. Knudsen - i/¢ Refinery Operations = Hamburg Office
Herr H.D. Rueschmann - %orks Supt. - :
Herr. H. Harms - Head Office represcntatlve 1n Bremen
Herr Kuchta —‘Vbrks-Chemlst : .

Descrlntion

e ,“ ThlS plant Wag rolatlvely llttle damaged bub
Was nevertheless prevented from operating by the
destruotion of the .condensers and tall house of the
prlmary dlstlllatlon unit.,f: e T IEPEER

’}l., Tankaoe avallable, lOO OOO cublc mctres. _ .
Foster Wheéler A'mos\heric Sti1ls About 15 yéars

-'0ld.  This had o capacity of about 10,000 tons per
month‘ and would ’cake abo'ut six. weeks to repa‘ir.

13 Vacuum P;ge Stlll._ Capaclty is »about 3,500 tons’
. per month. This was used for lubricatlng oil..
redistillxng and was designed only to 'run to.
heavy fuel bottoms and nokt: asphult.‘~" irs
could be completed 1n about 8 weeks.“

1-Unit. This-had: . amagedfby bomblng dn-
5943,\but had,bee 'renqlred ‘and ‘was conly- short of
_ne propane storagx tank Also propane 1tself Was

,;u:rsa 1{57)



not available. 'The ca pac1ty of the plant was. 180 tons
2 day, which, on the basis of a 26 day month, gives ar
-intake of 4, %OO tons per month. The unit was erected
in 1938 ﬁnd it was dcsmgned by Max D. Miller in the
‘United Statcs.: g

. . The chief interest in the unit liee in
that it hﬂs 2 2-stage extraction process, the first -
stage giving half Raffinate, this, in the second stage,
being converted into high V.I. and low V.I. lubricating
oils. Theré is & very sound technicrl reason.for this
method of operation in that certain of .the - -
crudes used are of such 2 hydrocarbon composition that,
‘besides paraffinic. oils; a good guality naphthenic oil
can'also be separated. Thc solvent' atios used were .
1s fOllOnS.- S B . .

-

Stugb 2 - Add 1‘further l volume propene and 4 volumes
' Selecto. B . ‘ ,

. The Selecto is 50/50 phenol/crcsol mixture.‘-.' |
The high V I. oll from this type of 2—stage
extraction process is so well.refined that a hot~ '
contacting process was not required for . reduction of
colour. The oil was, however, given 2 low temperature
contact treatment at-80/90°C.  with -about 1% of" earth
merely to satisfy officizl requirements-which :
origlnelly Cﬁlleo for earth treﬂtment. RS

o During the war about 10% of used av1at10n

oil was added to  the Duosol' feed: This appeared to

be the method of operation™ which had given rise to_
report that the DuoSol process was being used for the
ri%elpurpose of recovering aviation 01ls containing
Voltol. , : L : . ‘

~

, ‘ The plant 1s, as expected, well engineered,
;nd l rgely fabricated in Germany.:  The' *instruments:
.are—of:-German, French and. Americen origin, ‘but -
patterned on well kmown- types, such as LeedsJNorthrup
and ‘Foxboro, and présumdbly made -undér licences -The
extraction sectlons cons1stcd of two vcssels for each

_ : kry furnaces, of Whi',,. - co .
Are necessary“under this memnb of;operatlon, are firedx

muso n[u)
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by pulverised coai and this was found to be very
controllable, giving excellent heat distribution. -
Naturally it would be more economical to run .on
‘coal, but firing by this means was prefcrred by the
plant opérators and, cn occasions when oil was .

being used, the operators would revert, at the: flrst
opportunlty to coal flrlng. , A R

T -

Solvent Dewaxlng Plant. This was in complett" T
operating condition and hed an intake capacity of"
3,000 tons per month. The solvent used was Benzol
‘65%. Acetone 35%. - The chillers were of the usual
Carbondale type, 4 made by Borzig and 2 by Wegelin.
and-Huebner. These latter had 2 rather elaborate
gear method of driving the screpers instead of the
conventlonallshainl , : . _W
oo The three fllters, ‘each’ of 33 sq metres
area, were made by Dorr Oliver and give 25% of oil
in the wax czke. It was stated that the ceske was
-formed 5/8" thick. - By. repulping the wax the 011
:content was reduced “to’ 8%. g

R A R The plant worked very well and was Sald““
to be- easy to operate, but they were developing
some modifications to the filters, so far only cn
the pilot scale design, to.give a much thinner wax
‘cake. . The wax was sent to - the Schulau reflnery -
for further proce551ng.. : : P
‘The. 1ntention was to onerate,the filters
at hlgher speed and us;ng more solvent, thus .
considerably §tepp1ng up the filter rate which could,
only be done by a: complete removel of the wax from
the cloth. ' This was to be- carried. out by an 1ngen—"
'1ous device described below.. e ; S }_,V
S : RN ‘ 7 o e
\ There—were-no scraper bledes on’ the fllter;
but rotatlng close, but not necessarily touching the .
cloth, was..a. perforated,gioe darilled: w1th a: large s
-number ‘pproximately~e . holes. = It Eie
‘that the wax would stick to the: plpe“rthus removing
itself completely- from the: cloth, passing through
jthe perforations into: the pipe which: became: L
; ' ;Thegwax could be removed
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‘or wires due to the action of the scraper blades and
would appear to be able to operate with filters which
were not truly 01rcular.' '

6. Power Plant. ThlS was in operating condition and

‘consisted of three modern German .built Babcock boilers
operating at 600 p.s.i. Weser river water was used.
but was Pefmutit treated on account of its high
‘dissolved salts content. Electric power was generated
by 2 pass—-out turbines, o¢ne of which had been ~
‘temporarily removed for safe storage, the exhaust
steam being used in the: refinery. o L

Vv \

7 Staff. _The normal staff was glven as 330 labour,

55 staff. It 1s now 150 labour, 30 starf.

. . ) .
......... . S

84 Fuel Conslmgign’. The usual fuel consumption at the g

were normally burnt.__

‘Tefinery is 3,500 tons. per month. As indicated above,
coal is the normal fuel as it .is very much less
expensive then fuel oil and only refinery residues ‘

9. Crude 011., The Vacuum 011 Co. had their own produc-

tion of crude oil and would normally supply to o
Oslebshausen the following crudes. :

Nienhagen (Hadensdorf Haenlgsen) - 2a5°°/3:000

o = tons/month.

o Eickelohe - 500 tons/month.
Oberg 650 tons/month. e

Docummgs TAKEN N o "3’[;;;;

"- ~-Alseries of flow sheets on the refinery

process were collected. - In addition, some documents. -
on lubricsting oil- specifications,. which will 'complete
“information: on’ oil speciflcatiogf collected ‘at -Hamburg,
were taken. ges

.1#@@?!0”
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INTAVA RESEARCH LABORATORIES
SCHULAU

SECTION 3. |
Dete of 'Investig‘ationﬁ " May 15th and 16th, 1945.
‘Names of Inveotigators - _ | ‘

Mr. P. de H. Hall, (Brit.)

Mr. Vladimir Haensel AU.S. )
MI‘- P‘..\.ll K Kume’ ) UD_SC-

Mr. E.H. Boomer,_ ) _'Cndn;'
Mr. D. Morten . (Brit.

Mr. W.H-.Thomas-'v‘v, Brit.) -

-

Personnel Interrogeted

Herr Erik Zyamken-- Director of Deutsche Vacuum Oel and
, o Manager of Intava.

Dr.. Knudsen - Refinery Manager. B S

Dr. Orlass - Assistant Manager. - Lo ';‘

Dr. K. Keital' - Chief Research Chemist. B

’Dr. E. Brandt = i/c IntaVa Laboratory.,..

"Descriptlon

R : - Be51des the necessary laboratory accemmo—
datlon for maintaining control over refinery. production
‘there were additional laboratories in which Intave
carried out chemical research as well as work on. the
applicatlon and testlng of lubricants of all kinds.

;Igdusgrial Lubricants, etc. fj;i‘f‘;*Vf*fﬁf :;’nf”Q;,

, P The 1aboratory ‘contained a number of test
rlgs for examining ‘the practicel hehaviour of lubricants.
in ball bearings- ‘and roller bearings, and plastic journal
'beerings.;~The“essential ‘feature of these rigs wes a - -
‘ strong shaft fitted with three bezrings. - T L
‘bearlngs wereﬁnormally the*ones under testy,’ ‘the loada~.-,
, “’ulically'by pressure-on. the
ﬂl ,;be rings were"
and test.~¢'

!
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in01dentally, of a much better class than that available
in the main refinery workshop - had been 1nstalled to
-test cutting and aoluble oils. .

Agtomobgle Lebogato;z R : : ‘ ;_ :

“Thi s was a well—arranged buildlng, complete”
with chassis dynamometer, which wes used mainly for. -
testing the smaller range of automobileg up to about
40 B.H.P. A number of rigs were installed for testing
brekes,. gear boxes, springs etc., all being llberally
fltted with thermocouples.- Work on cold starting of.
engines and friction loss in gear boxes and axles at
low temperature had also becn carrlcd out. -
«Aero—EnginewTestwLabora+nrv Lo

¥ -

: This ‘Thad been évqcuated to Bgd Oldesloe
and is reported in Section IV. : ‘

Products Research Laborctorv B ',ﬂ: fn:-v*'  S

The bulk of . the apparotuq in these labora—
torles was .of good, but not of outstanding type and. thel
'standard methods’ "'of test employed were tnose 1ssued by
.D.TI. N. ﬁnd A S. T M S R o

’ Vlsc051ty was determined by means of -
cauwaﬂnnnélUbbelonde tubes but the control of the
‘constent teémperature baths was ~only by the Juchéim -
contact thermometer which doésnot give the control -
‘necessary for the determination of viscosity. Index
to one. or two rumbers.Generally, "Pole Heipht". (see -
a"Umwandlungb—Tabellen fur Vlskositutsﬂahlenﬂwby Dr.\L .
Ubbelohde - 1043. Publlsher =~ S.-Herzel" Lelpzif was
used &5 a means of eXpreselng the temperature-v 50051ty
relationship beceuse it was~con51dered to be a more S
sult?ble method of expre351on : s e_““

AR R Elementary analys1s appeared\tojbe, n 51““
considerable usewﬂndrenjlngenlous mechan;cel means’ for -
*controlling the r‘ ating of ‘the furn ce

'Quartz '
~determ1ned#by 2 procedure ,nvol ~the.use of
p—nltrOQnillne and Pot],”a;q,_ pate.
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: A'»fhe;normal'éhféﬁaiéfhethod.wﬁs employed for
‘the estimafion of lead tetraethyl but the actual estim- -
ation of lead was by titration using sodium acetate.’ . -

) . For the testing of greases, a fluidity
test was employed in which a plunger of known weight was
caused to bear on a sample of worked gregse and teo -
extrude it through an orifice. The welght was increased
until -a specified efflux rate was obtained, the result
being expressed:. as a weight in grammes.. -~ - - .

S -~ 'In order to evaluate greases with regerd-
to their behaviour at low temperatures (down to - 0°C..)
in the inner race of the roller bearing lubricated with
the gresse under test was rotated at constant speed-at
successively lower temperatures until the grease seized
and_exerted a torque on the outer race. This torque is
plotted mechanicelly on & chart.” T

: Dr. Baader'!s test for the tendency for
sludge formation in turbine oils in the presence of
‘glass, ‘lead, copver, zinc, iron etc., was demonstrated.
The apparatus consisted of a.constent temperature bath -
holding glass conteiners of the oil under test, together
'with mechenic¢zl .meons whereby,spira¥5jo£_glasg;orfmetal‘
were caused to move up and down,. in =nd out of the oil -
for 72 hours'at 96°C. Sludge formed in the oll was .
estimated in the normal menner and the spirals were ...
welghed before and after the teést. By subtracting the:
;figuresrobtained'for‘glassffrom-those“yielded by -the use. .
of the metal;spirals,athe'sludging“effects_of'thejvarious
gg"Wx,3[v-pf_Apparatus_for:the-geasurementfcf“lubricgting:
‘power had been constructed.in line with that of Prof. . .
vwolff,at;HalleSHOChschule”butgwasgapparentlylstill"inﬁ;,
«the?experimentalistage.('lt;consistedjof?a;flat;brass*~4..

Iate_eaéhTend*of“Whiohﬂrested”onﬁthefouterirﬁQQS?c LtwWo
,idehticalTrCllerﬁbearingﬁTWhiCh wére-rdtated‘inithedsamei
Idirectidn»andfatfthegéamejspe“d,withatheir.1owerjhalves‘g
‘immersed in the oil under fest. Wires were -attached to.
“the ends of the plate snd were led over pulleys to = .
“support balance pans while a third-bolence pan suspended .
ce f“thefplatefenablgd;agknowﬁ?Verti‘alﬁ;‘@

metals’ could be determined. -




—I 2= .

No- temperature control was provided and this-
would appear to be essentiel if the appﬂratus is to.
yield repeat_ble results. c

DOCUMENTS "TAKEN

o - A list of the documents taken is glvcn in
Appendix l of thls report

nt-ilm);
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INTAVA RESbnRCH LABORATORIE°
ENGINL TEoT LABO?KTORY BAD OuJEuLOE

SECTTON IV - IR

Date oflInvestigatidn' - May 18th; 1945.
Nam¢s of'Inveétigat6rs

My, Vladimir Haensel,-;' U.S.g

‘Mr. Donald, S. Fraser, —(U.S. o

Mr. Rene J. Bender, U.S.Navy

Mr. D. Morten,. Mihistry of Fuel % Power)

|| N
~Personnelw§nterrogated

lDr. Hans Wenzel and his asqistants.v
L e '
'ngsz;pzlgg S | ;
: B The laborctory was dc ;gned for testing - .
'aviaytion fuels and lubricants. . An attack 6n -April 24th .
1945 destroyed.a’ “eonsgiderable part of ‘the laboratory. and
-eauipment,_lncludlngd C.F.R. engine, an I.G. enginc—.a‘.
cold testing- englne and two D K,h. lubr;catlng oi; test
-englnes.‘ﬂ;" o o S . o

-

i v
. At the nresent t1me thb rcmalnlng cou1pmcnt»
con51sts;of one DiV.L. test unit fitted with a B W,
eylinder for fuel testing and a singlec cyllnler E. M.u.
-unlt for. lubwlcatlng OiL testlng. ' AR

' The D.V, Lo test unit was of tre normal
type using the B.M.W. No. 132 cylinder. No det 1led
report on this' will be made, 2s the operatlon ° ,slmilar‘
Lenglnes has beun covered by other partle : ﬂ.?,‘ :
Lo e The ring-sticking tenuen01e of lubrlcat-ng:
1011 were *saesqed ‘usingthe seme. typc of cyllnder rather,
T d. - The engine ‘was operated to give .
.; the plug" level temne:t-&ltu‘e‘~
reduclng the cool¢ng ¢1r,'gpg;
' : BT re 15 litr
ofoiliin ll ; 'znd'thle Was: malntﬂln-d»at 110
Samples COula be;withdrawn-evcry hour. . The: testgna‘
_stopped when the load dropped by 24"blow-by veing

usual}' indicated at: the same time. 'The fuel used was

O(D

)i
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- aviation refercnce B4, and the reference oil was Intava ' . .
Fed Bani.. This -gave very reproducible results at about

& hours. 100% synthetic oil would often operate up to
20 hours, but the 50/50 mixtures normelly used by the |
German Air Force were considered good at 10-12 nours.
In order to avoid running the main engine for such tests:
smoll engines had also been 'instalied. These were single
cylinder, 2 stroke liquid cooled D.K.W.s, type EL.462,

. 88 mms. bare, 76 mms..stroke, giving a capacity of 462 |

~ces. It did not appear that this engine gave very ,
successful-correction with the single cylinder B.M.W. -

SR A

Documents and Samples Removed. - '

©. . - Documents on test procedures and miscel- . o
'f*”“léﬁédﬁSWrepdrtthave”been*found?andfrembved7~¥ﬁesultsfwaﬁeM
‘.. on fuel and lubricating oil- tests arc buried under P

débris and couild not be removed. It ls not believed =
. " thet these inaccessible documents are.of much value' in -
view of the foct that the sources end methods:of ' = -
-., production of the 'fuels and lubricaznts are mot given .on ..
¢ -the stest sheets. ~The’SampIESAwere;submitted~by-numbers-~
and/the testing personnel had no idea of the composition .

of the fuel. .. . " CLT o :

ot
rd

o o A 50 liter sample (2 - 25 liter cans) of -

" synthetic lubriceting oil from PULITZ (Settin), a small- - -
- semple of ET-110 (iso-octone) end.a 50 liter sample of =
T reference fuel for supercharge tests were removed'from -

' the premises. - el

[ F S
|




INTAVA AND D. V.0. DOCUMENTS RO SCHULAU

l.ﬂ’B suvorschriften: for Flu?motoren
ag March 1938
b) October 1940 (2)

2., Automatlschc Elementarﬂnblysc

3;; Deutsche Luftfahrtforschung

_,a) Tagung, Klopfverhgltem und- Lagering von Kraftqtoffen
”b;ﬁLinfluss des Bleigehaltes auf Flugmotoren - Bauteile
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