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I1.G. barbenlndustrle A G., Leuna (Target 50/4,02)
Synthetlc Lube 011 M&nufacture., V

Addltlonal inﬁermaxlnn has been - obtalned(;n the
recevery of“oil- and related. products from the aluminum-
chlorlde complex iormed 1n the’ polymerization reactlon.

{“. The AlCl sl%gge obtalned by centrlfuglng the’ auto-;;
—clave product is treated with methanol the oil obtained
is. neutralized, dried and™ treated again with AlClz (at abou1
70°C"and .atmospheric pressure) -The AlClgz sludge ‘is again

~‘removed by centrlfuglng and the oil is neutrallzed, washed-

. MEM o0il (Vis. &} 100!
ed‘to about 700 tonswper year.

and distilled. " The' groduct so obtained is identified as -
C 2.5-3.00E) and is. used for les exact-
ing lubrfcating purposes.g ‘The production of "R"*01l amount-

‘4

- i «‘Decemp031tiqn of’ the AlCl sludge obtalned in the.
course ogythe refining of ‘"R" oil results.in thefiormation 6\

“of a drying .0il uséd in: the protective coatlng 1ndustry..
"This—oroddct: is identifled as "RR"*oil.
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" For the manufacture of -S8° 906, .aluminum chloride
containing not more than- 1% irofi is used, . Whereas in the
manufacture of S8 905, aluminum chloride. with an iron
content of+ I.0=2. 5% .iron is. suitable. ™ , :

o

N -
S The follow1ng samples were obtained for further
Sstudyz- o 7.l LT
. 8S 906 (flnished 011) .
‘—nght ends from SS 906 operation .
"Total “product from SS 206 operation .
- Aluminum chlorlde used for catalyst .
'HBH Oll ) ’ 5
WRR™,01r . S
Acetyléne hydrogenation*catalyst used
-'1n ethylene purlflcatlon. T -

Toluene Manufacture from Benzene and® Methanol..l'

- Developmentlwork on “the manufacture of” toluene from‘
benzene ‘and .methanol. 'wéds carried out at Leuna and a plant '
operating in accordance with this.method had been erected”
at Waldenburg. . The Waldenburg plant had initially a- capa-
city of 40,000 tons/year, but was later enlarged to a
capacity oi 50 OOO tons/year. . §

. Thie’ process con51sts in reactlng 4 mols of benzene
and one mol of methanol.at 3500C. and 35 dtm., )
_catalyst .zinc . phosphate on: kleselguhr. The space velocity
“is! about: 0 .25, but is reduced with 1ncrea51ng age of the .
catalyst. The llfetime of the catalyst is 4-6 weeks, dur-
"ing ‘which ‘time- a carbon: deposit of 50—40% ‘is'forméd. The -
Catalyst is not. regenerated and removal of ‘the' catalyst:
from the-readctor is difficult. Attempts to regengiate the
catalyst we;e__unsuccessful. A sample of this: catalyst was
secured for. iurther study._ T e

. The methatiol useéd 1s freed~from ammonla and amines by
‘an: organlc cation” exchanger.. The benzene used-is- refined B
“and is low in“'sulfur but frequently contained acetonltrlle
Wthh is undesirable but could not be removed in & satis- .
factory way. ~The crude reaction ‘product. contains-about.
16-17% by ‘volume toluene, 7% xylenes, 7% heavy .residue; .
“besides- unreacted béenzene.  The amount of. dimethylether is
“about- 0% 3% by. volume (calculatea as liquid product).
crude product -was:distilled by-means .of three columns
- packed with Raschlg rings; the: toluene -was séparated sub-
sequently in a buBble tray column - The xylene fraction was

._:2__1_’_



obtained bz_means of a column packed with, Rascnig rlngs.
‘No. detailed information on the dlstillatlon equipment

-was avallable.” The maximum monthly-tfoluene production ,
in Waldenburg was 3800 tons of nitration-~grade tolueney-—
‘but decréased—because of raw materlal and transport diffi-
culties. Thé “amount of: "Xylene produced was about 25+30%-
By wt.- of* that of" toluene and the quantity of alkylbenzenes
produced was about, . theAsame‘as that of xylene.iw_ .

‘DHD and HF Processes-‘*l; f N

-

. Samples ‘of "DED catalxsts and addltional~process .
details- missed in the-eariier visits-were cbtained. One
drum (200 liters) of 5931, the*standara DHD catalystmade
_at Leuna, .and.one drum (200 -liters) of 7935, a slightly
dlfierent pleparation made at Ludwigshafen and . not yet
tested on a- commercial-scale, ‘wer® collected. Details~of
“the” ‘preparaticu  6f 5931 Were alseo obtained; Tbut similar”
information on 7935 was not: avallable because it Was not
manufactured ‘at Leuna. 2 '

o The HF process is essentlally the same as” the DHD
process except for the’ fdct that the former. operation is
carried out at lower pressures and for shorter reaction
perlods between regeneratlons. lThe HF catalysts are the.
“The " Germans have iound that the higher the paraifln con—;

- tent of the feed’ stock ‘the-lower the operating pressure
-should be in order to mlnlmize -cracking -of - paraffins  to
gas. The highly naphthenic feeds from hydrogenation were
-dehydrogenated at about 30-40.atm. in the DHD plant. :
"Because of the low paraffin conént, ‘and’ therefdre of “the .
low coke formation, an operating period of 160-200 hours '
"between regenerations: isvpraéticable, and-no automatic ,
cycle-contrel equipment need be employed. For deliydrogen-—
cating crude=oil. distillates of far lower naph%hene*content,
‘a pressure of about 15 atm;fis used. - Coke-yields are -~
higher.and- regeneratlon st be _more frequenth‘R%actlon
“periods 'dF"only "10 hours & employed Swhich. calls. tor
“autematic cycle_conirols, hence the HF processrr’ : 4,;
: There 1s nQ_HE_plant at Leuna, but the catalyst ig-
made %here. ‘Prepardtion detalls were obtalned for 5% M005
cornitent HF. ‘catalyst, but no samples were taken because of
:1ts similarity to the lo% HF- DHD materlal. =

L
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Lubricants ana lnhibitors..

e As a result of the inspection of plant and labonmory .
“Tacilities at the - pmmoniakwerk Merseburg at Leuna and the

1nterrogation of Dr. Lisa R#ssig, the following information:

was obtalned _on mlscellaneous lubricants and inhibftors.

- Miscellaneous Lubricants included machrne ~gun oil, .
Waffenul Blau 44; torpedo oll T-1; SS 1631, reported to be
‘a "V" weapon oil; a- spectelalow—temperature ‘01l used in -the
Russian. campaign, “toded K-10 and K-19; Y=axle oil, red 1n
Lqlor; and aviation hydraulic 011, coded Do £000.- -The -
‘essential characteristlcs -of ~these lub es f‘llow--‘sr

T :,Lubrlcant. o »u'f-5 Specificatlons. '_

P e VlSC- Eogr rt. VeI Cplash *Blend»l
“f*““*“ Eng;ji" T 'fﬁ“j”Pt:OC; Formula.

Vartensl 1.5 at ";;llf"7flw_1:”“*“; E-455 - 45%
Blau  —209°C. 7. - 7 126-YyT 120 . - 45
v‘_" T ©L e — TMesulfol- II 1o
Torpedo 11.5-12.5 Below el o 515, "~ “«65%'
01l T-1 2t'20°C. -0. ~ — - .S KSE - a2 -
o e L8 905 =5

V weapon T29F at Below ;"- - S 'a
01l . 509C.-" ~450C_ _s—=— .1459C E-51§Lf;;; 72ﬁ
ss 163l . o g U KSR

R T SRITERR ..,.S.S_,903 25"/3'”'"
Lube 0il--1.65 at Below ~ 135 «-.. .E-BL5 .= .50% "
K-10 . .999C.. 509C. .. -~ . 88903 504
‘Lube 0il” 2.0 at Belon'f izo - - EB-B15 . 2547

K39 999 s0G. T T e S9.905° g

Y T MA;TK,cgg%gd ‘ 118— ‘- E-B04 ';20% K
Axie .- -BBOC. 122 .. R-oil t . -80%- "
Ol s T S Dye s e T
: Hydrau—.. 1. 75~at.—70°C. . Taspoc. fE—3022x@T«‘112%v‘

—lie 1-200c. . Lol TR0 A
0il . 1650 at . .. 7 T TT—KSE . - :T,.4%‘*
" Do’ 2000 A=800C. - T VRBO T 849 -

L R ;Dye..vﬁ, 0. 006A



Inhibltors.and Additives: E-455, Mesulfol 1I, E515, KSE,.
Eb504, .  E3022; and E3023. Information on these -inhibitors
iollows : e R A -

4

‘ Product -W~'Chemicaf'”whﬁf  RemaTrks.
; - Formulat C S e .
E-455 (ROOC(CHz}E - Adipic-acid ester is used in
oo e R is alc machine=gun oil in falrly j

-—<from isobutenol large percentage.
yntheéis, -BP , . I
140~ 180°C j I

Mesulﬂol II (R O g S~CH2)2 The additive -is used in mach~
- - ine-gun oil and is used as an
; - .extreme pressure‘auditive. )
*iSfC5forfC6' -Addition-of-Mesulfes LI -is- con-
==, ‘trolled”to”obtain a sulfur con-
. tent .of 3%, and copper test -
. 'shows no dlsuolorati@n after

,w:gé’ SR - three days. , -
E515 (RO g(Cﬂg)g)g Adipic acid ester has’ been “_
e ;; e used_ffi fairly large PrOPOT—

= .7 "R"is alcohol ' tions in Torpedo 0il,

- e from isobutan= 88 K31, K~9, K-10 which are
. ol synthesis BP, low—temperature lubes.

T ~——~—].80-§?.5O°€‘,.‘m_.\--f o AT b

_KSg - . hb02NHCH2COOR -Additive 1smuséd as’ a corros-
. S ion preventive in Torpedo 0il,

R _ ‘R is- alcohol T-1; 5816381 and hydraulic oil.

L irom-lsobutan- ‘Should prove of- interest" as____
N -~ ~ol. syntheSLS BP inhibitor 1n re001l oils.

.. 180-250°Cs R s -
'E504, _ (ROOC(CHg)g)g Addltive is added to’ R oil made
e _ = R is alcohol "~ from" neutralized AlClgqgomplex,

-from 1sobutan— -obtained in the’ manufacture of .
'ol:BP 160—20000 synthetic lube, :
e Hz : e ~ e :
E3022 . ROOCCHQS Used in- hydraulic 0il DO2000 &
S ROOCCHgéﬁg o replaced by EZ023 @‘;.., e
DR S -@yclohexyl el
53085 i (Booc(CHz)2)2r~**Used in. hydraullc oil D02OOQ\

..:,..R = m—methyl cyclohexyl.,
. e 5 -



'Sam§I§§"Were secured of the,folloning:,

- E-455 . —  E-504 k
-Mesulfol II -~ . E-3083" R
KSE - Y-axle 0il

Rust preventive information obtained 1s believed
‘to be of importance to the Ordnance Department.. —In =
“additien-to the above data, a number’ of ZWB reparts were

tiouno and are 1isted under "Documents" “f

~ atalzsts.<

. . ._ More complete analyses and details of*the prepar—'
ation and:production of. catalysts made-or -used by "the
Organic Div151on of Ammoniakwerk—Merseburg were, obtalned.

..... e

b Catalyst - Leuna No. U7 se.
*”BIG’ff ' Methanol synthesis‘ ' ‘l 30
o X irom CO and BE o<
.1132 - Isobutanol synthe51s :T:v'ﬁod?
o from CO and Hg ,f RREE
1750 Hydrogenation of higher .:;li-
' alcohols. Mild hydrogena o
S o ation catalyst. e A“'
2493 Dehydrogenation of alcohols
e to aldehydes. '
zﬁ?%b | Polymerization of Isobuty—‘. -
R . lenes to 1sooctylenes.r_ \\4
* 3076 i Hydrogenatioﬁ‘of diisobuty— 1
: PR ' lene to iso—octane._o_ o
¥ 73390 Strong hydrogenation cata-.-fl
T A s lyst, e.g. hydrogenation" of
S phenol to cyclohexanol._ .
3510 7 Production of gasoline frem -
R middle 011. o :i*‘" f;
4577 : ' Production of stearyl amine 8 9 kg/

from stearic acid. S IR Mo.



Production

Catalfst - Lewna No. L8 e. | Toms/lo-
. 4788 ‘ . ﬁydrogenation of 39e’cylene o 3 ‘,

- to ethylene L

* 4821 ,.Polymerization of 1sobutyl-' ~—10~
=l - .ene to iso- octylene. ) '
* 5058 ' --Hydrogenation.of Middle 0il 25 -
W . to gasoline (Gas phase) .
— ,5235. 'HéEQy Water - Asmy Secret ‘;q~‘1—:._
5436, il_;p 'Dehydrogenatlon and v%f*ff*ﬁlfldl}
. . i aromatization,‘f~- - L :
* 5623 ,Synthesis ef'toluene from "150 -
_:f' “benzene & methyl """ alcohol-~~aMww~#w
56557 - ﬁwﬂydroforming and‘dehydro— e
L - -genation™ ‘ '

LR o = o - 4 - -
5780 _Dehydrugnnatlon of alcohols. ~ 100
R ‘Basi¢ carrier ‘for-other . :
o i _catalysts el o
6667‘ ‘“”Q_Amlne synthe51s e ij’veryﬂlittle
6069 ~,-Catalyst for the reaction = 10—

- - of. methane and :ammonia to - = - -
"form methyl amine . e Lo
*- 5448 eivaehydrogenation of n—butane"'fldd
. -to butylene L S -
;5523,ﬁ , 'vConversion oflphenql to, R
o 'iﬁcyclohexanol ‘

‘* 6545 - ";55”

,* 6853
f* 7187
10927

25;‘

RSESTNEES

'fHeavy Water - Army Secret ‘1l5f _

"~ Arobin catalyst.,Used for con—‘ R
‘version-of heavy: aromatics to
lighter aromatlcs.

Catalytic cracklng catalyst

‘Tar & Sump-phase hydrogenation [
Ammonia catalyst ‘

‘/ -7-



Samples of the catalysts marked with an asterisk (*)
were ‘secured for further study. In addition, .samples were.
secured of the follow1ng catalysts not mentioned elsewheres

Hydrogenation catalyst No. 6434 200 liters._;

“ Hydrogenation catalyst No..8376 - 800 liters«+ ™
. Water Gas Shift~Catalyst “ . - 25 liters.
Synol Process.»hAi -~ .¥——+’}f‘ PR _4;¢£j5-

Additional information was. obtained on the operation
.of this process. .. No .satisfactory pilot—plant runs had ever

“been’ completed, due to interruptions by -bombings. Previous—-
ly obtalned flow schemes and product’ distributions: were.
based_solely on small-scale bench models, extrapolated tof“

pilot—plant scale. AR : . . ..~f.,ﬂv~'—

Wf A lOO liter drum of’the Synol catalyst-was obtained.ww

Eib Process. f_u' : s,:;t.t- '
5 Previously describeo flow schemes for this process

had been attempted but proved unsatisfactory. A modified

scheme as the plant was finally built and. typical Tun data

on 2 cracked—oil fraction were’ obtained.i

A lOO-liter drum of the OXO catalyst was’ obtained.,ff

Other- “Samples. - .. - R Nt

: The follOW1ng hydrocarbon samples were secured at,Leuna
from processes preV1ously discussed. - 4
fTAV1ation Alkylate . . f“"'“
" ~Heavy Alkylate . = -
Feed to Arobin Process (HF resrdue
. ; . from-Moosbierbaum)
TR (Tief Temperatur Hydrierung) .
“proeess,. feed. stock, & products.

"Crude Isobutanol product

I.G: Farbenindustrie A: G., Schkopau,,Target 30/4 02._

‘One- liter of Kybol (all that was available), 3 one-«?,
1pound samples of alumiaum-chloride- used in.manufacturing
Tubricating olls S 903 and- SS 2065, ~three drums (each 200 ltr)
6f . 85903, and three drums of §S: 906 (each 200 ltr), were , .

obtained.- Oné small ‘drum each. of new and. regenenated acety—
flenenﬁ?drogenation&used in ethylene manufacture was also
~secured. - “,.ocatalyst - .. Ce -

RN



Inquiry was made to harmonize a discrepancy that was
found  1in the statements made on an earlier visit concern-
“ing-the production: ‘af “zahlénbuna - (Buna. 85). .~The capacity
-of the polymerlzer with screw conveyor is 75 100 tens per
‘month, .as was. stated. 'In the plant production summary, -

the total polymer—s5ld as Zahlegbuna is liKewise correct;
viz., ‘270 tons per. month. The l7odtons are Buna 32, T

S e

~—— Completion of data ‘on an earlier flow—sheet~for the

hydrogenation -of acetylene to- ethylene was effected.,

CIOS Target No. 30/4. 07, raunkohle Benzin A. G. (Brabag Iv)._

Hydrogenation Plant, TrOglitz near Zeitz.Vvi'

: The plant was v151ted to obtain samples’ of hydrogena- o
“tion catdlyst Noww 5058 "and-also samples of” 1lubr¥cating oils.
previously manufactured. from ‘the brown=coal" “tar- hydro~~"~~
.genation—separator product. = The ‘lube oil samples include
‘one -spindle oll obtained by distillation of the dewaxed .
séparator. :residue.and also a neutral o0il. - Raw ‘oils were
made during Eebruary and March of’ 1944. Lube oil manufact-
ure is not- currently practised because of ‘bomb damage to
the dewaxihg and distillation plants.

It was fOUnd that 2 hydrogenation~stalls with a total
of 5 'reactor chambers were ‘in operation. -The processtused
is of  the low-temperature. type (05O—$OOOC) at 300 atm and
beewn coal tar “is charged. - : o

Target of Opportunity CIOSaﬁroup 50, WIFO Blending Station,'
Stassiurt. :-.‘_”r"t;i;_ - . e _ -f:__‘_._.._ K . B
- veral members of the team made - the trip £E" Stassfurt,

butfthe pTresence of the Russians prevented their maki g

:any investlgation. -

,y,
o
=

‘Target of. Opportunity -for ‘€108 Group 50, Wirtschaftliche'
Eorschungsgesellschaft m.be. H..(WIFO), Heiligenstadt.- ’
“gince the MATN, DEP@T—Wifo at Stassfurt, Kriown to\ oE
-1nclude a special laboratory for ;:Rust Preventive Research
_and "in the. underground storage, miscellaneous fuels and -
lubricants, as well as thé records of the Central Te chnical
Division, Berlin;‘could not be. investigated, the- smaller
"ARMY COMMARD .DEPOT at Heiligenstadt was ‘investigated. -~
Iniormation along the following lines was obtaineds

e

o = S - .



1. Fuel and—Lubricant spe01fications on “the
"~ rfollowing materials handled by—the wifo were
‘,obtained~‘ s S .
&) _Army Delivery Motor Euel ‘ -"“:T'r‘.
b) .Benzol for*Mobor Fuel ‘ ‘
e Automotive Lubricants (Summer & Winter grades)
sd,_Gear 0ils (Summer and winter grades) ‘
SALL purpose grease = |

. 2. Samples of all products not previously available -
. for tests were,. obtained in gquantities sufficient. for .
;large scale tests, These samples include.

“Motorenoil (Summer) ) TR

i L
Nachlaufschmierstoff T a2 (rust preventive oil)'
All-=Purpose Grease ‘f , X

Gear Oil"” - - - i
~Methanol e
'Glysant{ﬂ Qg?glycerOL S”Bstitute}«

B General operational lnformatlon regarding the :
Ulfo‘system and the present location of key personnel
and’offices Was obtained.

p— ‘ .

I. G. Farbenindustrie’A G., Leverkusen - CIOS Target of -
Opportunity, Greup 50..ﬂ 3_v‘ e e

o

Rec011 Fluid. e

i

e The recoil fluid used regularly by the‘German Army
'(triglycol,ethylene glycol and water) was’ found unsuit-
ablé in the winter campaign in_Bussia. _ The addition of-
Tow molecular weight sulfonamides eliminated this_ aiffi-
culty | since, .in this way, it was possible to obtain a’
recoil’ fluidwwith noﬂrtoo high: Viscosity at. low temper—
.atures and still mainifain.the high. specific gravmty re-
quired for satisfactory brake action._;t.

.

The sulfonamideswmanufactured at Le kusen ‘for' the
above purpose were the monomethylamide of methane~

~sulfonic acid~and the*methylhydroxyethylamide of\methane~
‘sulfonic acrdv

Additlve for Break in Oil.::

'manufactured at Leverkusen as an additive for breéeak-in oxl
'for aircraft enginess solubility in oil,

Product 891, dlchlorodiphenylphosiﬁorous acid,has been

To incréasé"th

10 i



the compound is used in the form of its'steafylémine'salt;
énd to further increase ease of .handling, the additive was
‘distributed as a solution in alcohol-benzol (50:50). The.

“solution which contains -50% by welpht of the stearylamine
_salt of Product 891 was termed J7, and samples.were secured
~t'or further—study. The'break-in:oil’ror'aircraft'enginea"
‘consisted of Rotring oil (Red Band)- with 2% by weight ofil -
-J%. - By use of*the~additive,ﬂit,was;péssible"tomreducélthé
‘break-in time. of German aircraft engines from 70 hours to -
20" hoursménd“to,élihinate*rejects.'i{ﬁ,i R o

Y

Syhﬁﬁétféjiubricating;oiiﬂfroﬁ1Tetrahydrofurah.f;f““ B

R I : - o , S T .
‘gynthetic oils of good VisCoSity<index, but-ﬁpor_ther—
malﬁgtability;havevbeén prepared at Leverkusen by copoly-
‘merfzéﬁioniof*tetrahydrofuranménd,ethylenexoxi@ggig_thq;”{
presence of Fe015‘andﬁSlegg;_Engine-tests with an oil of _
a_visceﬁipy‘of*abﬁﬁtnsslsuiah 5100F -resulted in ring stick- .
ing after shqrt~running'time,;aﬂdﬁinﬁicatedﬂthat'the piston
was notﬂproperlyﬂlubriCated,jprqbablyvbeéauSe-of deconposi~
tion ofthe lubricant. : The synthetic‘éil'is not miscible
with,p@trcleum'oilw The  product _has been used .as gear oll.
’gnd,fd?,thefkubniggtian~df machinery operating below 280°C. '

“production "of the_éynthetic_oil‘was‘irregular and on a small

“scale, not exceeding 1-2 tons per month. ' SRR o

_ samples of this synthetic o Li(callédﬁm—ézb)uwefé o
" secured for- further .study-. o T

cios ‘Target No. 50/5.0l, ‘Ruhrchemie £iG., Sterkrade—Holten.

o

WﬁynthéticTiﬁbricétiﬁg‘oil’Manﬁfactufeuna

Automotive lube oil of a wviscosity of 6-8%E at 50°C.
-Was maguracturedﬁat‘the Ruhrchemie plant by polymeérizing
.olefins in' the gasoline-boiling. range, déinglﬂﬂlgiaS“cata
-lyst. The olefins were obtéinedlby;SeparateleErébking_v
Fischer—Tropsch;gasroil,andTﬂSweat”pi;w;from+theamanu—g;f;
facture of wax”from_Fischéi—TfBﬁEEh“material‘~iéracking .
wag carried out in a Dubbs unit with-steam injectlon be-~
‘tween furnace outlet and reaction chamber inletl  The ™ &'~
plant had a design capacity of 1000 tons -of oil/month, but -
due fb{good operational practices,-produced 1500 tons/month.

. 'iDevélopmeﬁt‘Wofk dn thefmanufé6ture Of,aviétioh—gfgdéﬂ
-b;}ghtstgckgled_xg;the_design-Qi‘g;plant, the construetion
.of which waS'begun‘in l9é3;(=DQ§;tog$he‘airféﬁﬁaéks;gthej‘
-3;;‘11‘;7
g



equipment was: moved to Willingen.neaggxgssel; where ‘the ..
plant was to be exected‘underground. However, this-was™ . - _
not;accomplishedg‘4Théfb§i€htétock was to have a viscosity
B oe &b 500C 4md should have a Higher V.I and betler

oxidation resistance than the automotive lube oil: ThHis was

t6 be accomplished by’pblymerizing only olefins in the range.
'Cg - to Cig and incorporating an inhibitor (phenthizin) into .
the olefin. feed stock.. -The plant was designed for a.capa-
city of about 1000 tons -of *finished 0il per month. - ’

‘ - 4 & e B T ) o ? .

fMandfédtufe‘of’Toluene.’

o g,Ruhgchémie deVglpp§§f§'prUces§ﬁ£Q cdnﬁggtfﬁeheptéie s
~to tpluene,by'using-a;ngosiﬂlgosscatalyst. The reaction’
"takeSaplace.atf480553Q9C,‘and»no external heating is re- .-

q&iféa”fOr‘thewreactor;wsincefthewheat;ofﬂnea9&i9@Lf?°m .
théﬂgegeneration.step‘is*sufficient.for the. aromatization
VStep.-,The“Cyclertime‘planned for the full-scale plant was
80 minutes. ,Regeneratiqﬁ'of:the’éatalyst*compriSes two

;steps,~viz.,}lﬁwburning“Off-tneﬁcarbon,fOrmed during the -
:réaction,;z)'redUction_of six-valent—€r to three-valent Cr
by means-of hydrogepvliberated'during the conversion pro-

cess.  Catalyst life is sgid’tpjbe-atTleast 2 yearss -

.. The yield of liguid product amounts to 90-92% by wt.
of the feed and -the tolqene'content of the li@ﬁid;prpductj
is 50% by Wte : N R o s

—
———

SR Development work on the'process,wés'finishedgin,Octobe;'

1944 -and’ & plant for the production:of 24,000 tons of tol-: -
Alene -per year was designed.  Plant construction was abandohed,.
howeve;;on'order‘oﬁ”thggﬁerman'ggve:gment when the plant was .
-about 20% completes- e o e - : L s

-ﬁiécéllaﬁébus}- . ‘ ‘ | R
" _supplementary gataon the oxidation of high melting.
wax fo high mol. wt. ac¢ids (Hg804 -and gas stream from the
_Nﬂgquidationﬂunit),was obfained. . . SR

_;:T;,Af&eScriptibn3br3tbe'laborafory method f&ﬁfﬁeﬁerhiﬁ7p 

: ing}the;gctivity”of(catalysts was:obtainedjj{Tﬁf'< S
L ﬁioductidﬁwof hiéh;ﬁoiecular.weiéhtiéhcbhblsﬁfrOm“wék
‘was,found“nqt-‘bee'aydirect operation;-bﬁf*rathef'dnlyva'

flaborétory]reduction by usual methods of the dtids:made. -
“ from high—melting~wax—"-iﬁ- Ve T

' :]_2;



.\ descriptlon and flow sheet of the methanigetiOn'
of coke oven- gas was: obtdined. ) B '
" In order- tofpreserve for a later feam - samples that
were stiil- in the plant, arrangements were made. with'
~prof NEpitz Martin to. nave the samples collected and ‘pack-
eged "F_r”ioentlflcatlon, the packages were to: be"marked
"Trlp 551", samples requested were: © L T

n

§ample." _"ff o "1,'“?-3 ~guantltz. f:
Cdtalytlc Cracking Catalyst - e 200 liter drum

(Gran051l an activated

¢lay- obtdlned from
‘m‘Blelchton—Gesellschdx, - e
U m.b.Hs, Roman” Mayr—ﬂaus’,_~ e T e

Munchenfzy* e T e -:L : ' ,41f[“t;

:‘Fe Cu on kleselguhr—eatal¥st\£orlr all avallable up to

operation at 220°C. . _ 200—L.‘drum.ff'
Ni Catalyst‘for methanlzdtlon' S all aVallable up-to_
o of coke oven gas. T v_f,_ '1.202\1 druift. =
Cr205 - p1205 catalyst for o 1?',«“Up‘toﬂl;2oo—liter_:
. ,'cyclizlng nC7 etc. . - drum;\' n o
,Cobalt Catalyst. SRR - tons.g- .
'Eeinreinlgungsmasse :v,%tf-;'il l'200=liter drum

“No. samples of.. products ‘from Co catalyst operatlon Were
avaiI‘ble at the plent or. 1n any of the Ausweichslager.u A

T G.barbenlnaustrle, Hcchst - CIOS 22/lg. Target of Oppor— -
tunlty for Group: SO.M"':f“i.— o

i

._;_/x

T Gs Earbenlndustrler Hochst, was visited by a: detach-
“ment from CIOS party- 551 on-9 July: to obtain further. inform-
ation-on synthetic additives used in-cutting and metal— S
_drawing oils. In addltion to- development - and manuiacturlng i}
-information already- available from previous visitson.: ‘H8chst -
compounds ofvthi%stny“—theffollowing additlonal infofma '
_' tion and. samples were. obta:.ned- . .
S v»1) - The_Metal—DraW1ng oil, s&ure E, is’ MEPASIN sulf—
. amido acetic:acid; which is: obtalned by -acetone. extraction
“of. the" nreacted MEPASIN. from Bohrmittel Bf. A 1-1. 5% water

13 -



suspension of “the ac7dT“H 4)is—ased~as\the draw1ng agent.

This materlal has been used with partiaL—success on non- -
bonderized metals and was being considered as a substi-
.tute for the.soap solution prev1ously used 1n the final
drawing process. 5 [ — 1<: - AJ?“f
lant scale_tests have been made on_theodrawing of-
bonderized metzls, start&ng with -the metal discs. Eull-,
—scaie_production tests wére also made on the final draw-

of 3.7 cm. steel shélls. The tests were only partly
;successiul and no definite conclusion on the efficiency

encountered when worklng w1th Saure E. included the follomr
ing points: n¢ ST L ‘.s,__;ifuy v

&

a) Material treated with<saure E must be. drawn D
imm dlately ‘since-the effectlve film tends to-

fmshrlnk, thereby lea ;1ng some'ﬁetal areas un- "
“covered; . © T

b)'The solutlon‘5f~saure E causes reddenlng and
' peellng of the skln.;3 T .

Accordlng to the lelted experlence galned, 1t seemed~—
to be.possible to overtome these dlfflcultles/by adjust-A
.ing the pH of the working ‘solution to values between 5 and
7..This was done- -by the’ addition of zincate solution -

. (sutficient to neutralize one-half of the S&ure E used)

to: 2 0.5% solutlon of S&ure E.-_s

Better results w1thout the above~mentloned dlsag§ g;
ages ‘are-expectéd from the usé of: isopropyleyclohexy §8

which can=be-used -in form of its Na salt_and in- exdctly . -
the same way: as the usuak:-soap. Ne Pproduction= 'scale’ tests
on -this material have been. made“*but laboratory tests indi~
“cate that it is about 5 times as eff101ent (calculated from
the amount of chemleal requlred for” covering the metal sur—
iace) as the usual soap solutlon.. ‘

e : : . . —

1 2) - The Paw material for the emulsifying agents made

at ‘B8chst was. KOGASIN II from Pischer-Tropsch synthesis.

In order to be less. dependent upon .this _source of material;

a research-prograin was in.progress.aleng- ‘the lines of con- *
densing alkyl benzene-or. -anthracene with phthalic anhydride‘

in the: presence 0f-A1Clz,:. and then: hydrogenating this type

of compound. The- chemlcal structure,of gf the compound from ALKyZ
benzene was of the type -, N

e 14 -



R - <_f1\'\»~f0 _—( B > ‘where R 1s Cz-Cg.

The compound from anthrecene had the formula' .

—_—

He—m oo C

R Where = I
L R . R is 03-08, for pro-
:W~1r—“' i T i 7 posed future T
s N N T Preparations. -
R o s I L R L TERR .

S COOH

e . A ‘ = T L /..

e

'Laboratory scale work on the preparatlon of these compounds
was under way and no conclusions as to the properties of
gthese compounds as: additlvesAwas avallable.,r,,un P -

T ),— A drum sample of Bohrmlttel Whas been secured for
test, ‘elther as a cutting oil, as-a gasoline additiVej or’
in’the. ektracted-a01o form as a’ metal drawing 011. :

e

—

CIOS Target 30/4 05_- I. G. Farbenlndustrle, Ludwigshafen,
(Heldelberg) T TR

RS

‘ -,.,.—;':i

An 1nterrogatlon of Pier and- his staff WES made at S
=He1delberg for the purpose of obtatning additional inférm-_-
ation. on the subject:of- hydrogenation catalyst composition
and preparatlon. A complete‘list of these catalysts .and
details of their preparation Were obtalned This: is sumr;
'marlzed below.»,,e - . : ‘\.’ T

. War’~ research in the hydrogenatlon fleld had consisted

'largely Ain. development of the. Arobin Process,;DHD*Process——‘_

double DHD Process  for” toluene productlon, and - a precess’ to

“obtain: hlgher -isoparaffin content -fuels from bituminous. coal'

-middle oil by a ‘prehydrogenation over catelyst 7360 to re-~
move ‘oxygen compounds and reduce-the nitrogen compounds to.
amines which were then washed oGt with dilute sulfuric acid

followed by-a hydrogenation cracklng over hydrogenfluorlde—'

‘treated clay..

)‘.“ : — L " \

' Catalzst No- i ff_“\;lr; ’:' Use. :f’i ;ci?:f

5510 T ;'>Jﬂ Aromatizationaand hydrogenatlon.
5058 . ‘,rPrehydrogenation and .TTH. -
6434 | .- -Hydrogenation of middle oil.

8576 O 7846w25o)General hydrogenatlon..sx
,._15 —



“Cafalzst”No;_ L UEE.ﬂ

7846 - ;_ Prehydrogenation catalyst

; : (replaced by 8376)

5615 - (’6718) . Dehydrogenation. of gasoline, ,
: hydrogénation of“d@l-isobutylene,
pn__reduction of higher alcohols.v W

7919 ©  Aromatization. — R
7360 . - . .-.—Dehyeérogenation.. \;,j”;~;i. »
7965 . %~ -Dehydrogenation. :
T Methane splitting catalyst.
_- = CL - Water=gas shift-catalyst.: _;f*
im0 Grude-molybdenum catalyst. .. -
g e 0 (Lig.phase hydrogenation)
logR7, 7 Grude-IronTatalyst. T
... .77 (Lig.phase’ hydrogenation) o
o B44B i oo Butanespehydrogenation....i Lo
,m;-;67525_, S [;Catalytlc Cracking.-’ : T

J——

:Samples and Documents. “'if"'f St R ~_'v\r

ok total of approx1mately ten tons of samples of oil
'and catalyst were secured on this trip. “These samples
~ were delivered to the‘"Toot Sweet" railhead at Mainz,

_Captain Chafiee.

. There a?é also attached lists of documents secured .
“from,I.G. &t Leuna -and froem Ruhrchemie- at: Sterkrade. These
latterﬁdocuments were ‘secured at Nuttlar where they had-
been stored._;7'

-/'l6 -



DETAILED SAMPLE-LIST '
CIOS TripsfSSl}and 5bla.

v —

RS

__As.a- result of CIOS‘Trlps 551 an&—551a, the follow—

:Ihg samples were collected for dlstrlbu%ion tothé indi--
cated agencies. :f” :

NumB o Descrlption.va, L Quantitx. - Tou

- 1.> Aviatlon Alkylate ET 120° glxpe)‘ : 100 L.~ TIIC
2. “avidtion alkylate ET 120 storage) 100 L ©  TIIC-

: 5.——-ﬁrob1n Feed (HF bottoms)- . 200.L ~. TIIC -
4¢ "Light ends from SS 906 Leuna»r~w,_2oo:L3 -------- - TLIC.
5. 88 906 Leuna | o 200 Dﬂ_ JIIIC

;_6.-'.SS 903 Schkopau. o ST BOQLT Ordnance
© %o Y Axle 0il7(dyed -Ted) o © B0 L Ord.TIIC

~ 8. ESter” 011’2'504‘fﬁﬁtp§te) T 4200 L7 ord.TIIC
=2+ Iso-octane- Hydro. Cat (ysed) 30767 . 106+, e TIIC N\

:10.. . -Acetylene Hydro Cat’ - S-(regn) *24 Kg. . rIic
1. Arobin Cat (used 3 Mo) % full 6853.200 L .TIIC
12.- Acetylene Hydro.Cat. S, New o TR4TKeg. TIIC
13, -785.-.903 Schkopau;ﬁﬁwW; ' - 200 L . Br.
14. . S8S 903 Schkopau . : _.Vf v =00 L TIIC
15..° 88 906 Schkopau - * _” 200 L ~ Br. -
183 88 906 Schkopau' >~ - =200 L _- TIIC
. 17.." ‘Iscbutancl Cat. No. 1132 2. 7 “100L " TIIC
- 18.. ' Isobutznol Cat. 7 100 LT “TIIC
‘19. Toluene Cat. No. 5623 .0 R 200 L “FTICH
~®@0.:  Acetylene Hydro Cat., Leuna, 4788 loo L TIIC
2Ll. - Kybol - -8chkopau, Glass 1L box TIIC -
.22;v1.Ai015,Schkopau 3 one—pnd samples . Lbox. ' TIIC-
.23, Synol Cat. . e 100 L - TIIC
24.. " 0xo Cati i "“,,;- S 2100 L TIIC.
25. “Ester 0il Fo.. 504 ‘-"_>g . 800 L Br.
£6. Y Axlevoil PR o 200°L" Bre -
27, Spindle oil -~ Zeltz (Box) efféim_iwy 2L~ TLIC: .-
~28.. Lube 01l Zzeéitz - . e . ,2JL¢' o OTIIC -
29, 'S5'906 Schkopau: - SR e T 2000 L Lo ordh.
30.. Hydro Cat No.'5058 Zeitz; e 0L L TIIC‘,L
Bl T T ,.;.;EWQ‘J;“ o ..100.L \TIICn‘
B9, '_l_l‘ i!"' . ,' . n e 2100 T TIIC
BB om e SRR ‘ ‘10“,'f.f;':TIIcf_
34. “’Isobutylene Poly Cats 4821 Schkblen,loo L X ; TIIC:!
B85, ~ R S 100 L TIIC

86, Cat. Cracking:Caf. No.7187 Schkdlen 200 L - -TIIC

37. owe T e e00 LT L THIC
88, HeaVy alkylate - Leuna : “T"f”f” 2 -L-- . TPLIC .-
_89. “Hydfo CatuNoi8376 S =00 L TIIC

@Q; ‘Hydro'€at: qu§§z§, ‘”e~j£a”¥*J* ?*2004L3;ff;iTIIC*"



Number. - -Description. guantitz. 7 oTol
=41 dero Cat. No. 8376 - " 200 L . . TIIC -
42 .- Tw i m - 200 L "TIIC
43, nocomon 8434 . . 200°L TIIC
44, DHD caxalyst ‘No. 5981 S =280 L. - TIIC
45, o mo7935 .. ¢4 - 200 L “TIIC .
46. Dlstillation feed TTH Eeuna I 200 L . TIIC
.47: Charge to-TTH -  (Leuna) II ~ 200 L - .. TIIC
' 48. "Gasoline from TTH >~ (Leuna) ITfl ~ 200 L ... : TIIC
49.&—Diesel 01l TTH. - (Leuna) IV ' 200 L TIIC
50." ‘Crude Isobutanol . L 200 L. - TIIC
- “51. - Light Syn.Lub.01l _120°C Fl.. 200 L~ - Br.
~-52, .Idght 8yn.Lub.0il 170°C F1. - 200L - Oord.
.. D& KSE Blendlng Agent épacked wi 56 & 583 1L Eboxg,Br."
#54;3 e R R ¢ n 55 & 57) 1L (box)ard.- -
: ' /_L‘ e e N TIIC‘ e
- A Mesulfol II — ‘ - 1L }Br. i
-—56 - Mésulfol I+ = . : A 1L QXG-TIIC
57. Inhibigtor "R - - L L,: . -Br. A
—58.. Inhibitor "h" , S Sl L=y - 0rd-TIIC
59.3‘A1015 - CgHz Poly. = Leuna;er 2 1lbs: . TIIC ,
“60. MREM 0il - Leuna- box:. : “l L Br. . -
Bl M M T 1L Ord TIIC
82, -A1C13-Ca Isom.—Leuna (packed W, 59) ‘2 1bs T TIIC:
&34 Tatal Product- 85 906-Leuna- operation 2:Gal. TIIC :
gL ﬁR" Uil 345, can -~ . .. - 5L T Br.ﬂ’
85, B SR SIS 5 L Qrd-Tric
66. om ‘,175: '"'kﬁ_‘ S 0ord-TIIC
87 e o .5 L "~ " Br..
68. " 'N- Butane Dehydro Cat. NG. - 6448 100 L~ - - TIIC
~ 69, - ) n* . A ‘ . L ' T 100 L, TIIC ’
0 Hydf"Catalyst No‘_5590 /ﬂ-"‘ 25 L - TIIC
~ 71, —Water gas shift. catdlyst ;jj;:l -85 L7 - TIIC.
SR ?Hydro catalyst No..6545 E 100 ml. ;TIlc'
7p. - 1750 - 85°L - TIIC .
%ﬁﬁnhibltor "R" : : ~50°L .. ord."
*75, L ‘ o 350*L . Br.-'
6. AL a" : R I il ‘TIIC
7. Ester oll E 455, can e 2ﬂGaf7i, Br..
T oM f SRS | R .00 L rd—TIIC o
s - 3083, - can . 2 Gal. . Br..
s Lepwom - : lOO L - rd-TIIC
R '*The above samples were all secured from Leuna, .
1f:“except where noted. . ‘The’ following .samples were IaV
- :secured from the WLEO. Blendlng Station at
e -gHeiligenstadt!- K it T B
8L, fEluNachlaufsﬁchmierstoif T42 50 L”’z'~ TIIC -



_Number. Des;cfiptioﬁ.; © Quantity.  To.

82. Fl. Nachlaufschmierstoff T42 ,~#T,5O L . ordd.
83,  m.omo . on B0 L —~— Btpit.
- 857 " Gear Oil, cén E ‘ : .. 5 Gal. . Br. - -
BB, ~ o 5 Gal. Ofa—TIIC
-87.  ‘Summer . Motor Oll (10 l lit cartons)2 Gal. . Ord—TIIC
88. n = Lo " " 2 Gal. BI'- N
.88. . Glysantin i???“ B = J,ﬂ;l_Q;. g__=II{C'
90- . "’"‘ - : in bdx”d l Qt- N : Ord"TIlC
Ql.m_ﬁbschmleribtt TL 60l4B with 87 - 1 Gal.'_ Ord -TIIC
. 92... Methandl Anti- freeze & 193 F?“l Qt.  0rd-TIIC.
8.~ oM oomo R ) . 1Qt.  QOrd-TIIC.
'94._~Glysant1n *‘;', .it . l QL. c BT o
95. dnbox . 1 Qt.  SBrw_ —
964.1Abschm1§rfett TL 60143 —with . 1 Gal.mewemBr(¢¢
7. Methandl "Anti- freeze. - ).88 = 1'Qt. . Br.
98. . wiwm o wMt -'_ ) - ; ‘ B 1 Qt. Br.
fUnderlined destination lndlcates labeling - o$her
s . partyiakso. interested._ Nos. Pl 27, 28, 38 59 _______ -
f62, 70 72 ‘and: 70 are all péﬂked in ‘one box. :
Samples from Leverkusen ' j. o -3‘.. L A 7WU
S99, Product J.7 ' 2 Kg. (Glass)-Box
—'106“‘~—4—°' T e 2 Kg. (Glass)
' 101\.—Product M-szo . (Packed with- 99) %l‘b_.
L _ “(Packed with 100) 5 “1b.
103. “;{ _" : (Packed wWith-87) -7 § 1b..l
h ’E;i{_" 5 <u':‘. 3 , i “7_7 ’

’BI‘.‘Y
. TIIC
o Br. .

TIIC

ord. -



DOCUMENTS bECURED FROM I G.,LEUNA.
}f~= _ CIOS -Trips 551 & S8lav

_heports irom Zentrale hr Wissenschaftllches
Berichtswesen der Luttfahrtforschung des
‘ Generqlluftzeugmeisters (ZWH) &

N
”q“~No. 5728 Beeinflussung der Klopfgrenzkurve von aromat- o
n cenhaltigen: Kraftstoffen durch verschiedene ole.
29 "Noes 893/2 Das Siedenverhalten von Flugmotorenkraftstoffen.
3. No. 689 TVerhalten von Kraftstoffen in SG-Beh#ltern. . -
4. .No. 893/5 Eﬂckstanasblldung von bleihaltigen. Kraitstofien.
5. .. No. 690~ Beschreibung den*russlschen Flugmotoren
e UwpM 3BT und MAMSBBM
{B.g“No. 1150 Klopfmessung—mit dem DVL-Verfahren der-Bruck-.a
) beschleunlgung.' : -
7.; No. 1382, Prﬂ ung von Lah@ratorlumSVerfahren zZur._ Bestlmr S
= " mong des Bleigehaltes i Kraftstoffens -
Uber- Laborator1ums~ und Motor¥erfazhren zur Pru—
“fung der Klopffestlgkelt von Qtto-Kraftsteffen,
No 525/7 Einfluss der Triebwerksgestaltung-und dep-Be- . .
;w_w, +-- . .. triebsbedingungen auf das Klopiverhalten von_ TT
- 5 ... Krattstoffen. 7. Teilbericht.’ T
Lo Nb.'6885 Einfluss -des Bleigehalts: von" Kraftstoffen auf
R Bauteile. von Flugmorotren (2. copies):-
11 Norlo53 . Regelung von—-zZustandsgréssen,: 1nsbesondere von
R R Gastemperaturen am Ende langerer Rohrleltungen,_
o0 w7 1. Teilbericht. o
-12. No. 695 - Messung der - Kolbentempenatur am laufenden *“?
‘ “ v Motor. .-, S
La: No.523/5  Einfluss ger Triebswerksgestaltung und der Be—.
o ~——— triebsbedingungen auf das Klopfverhaltén von | jf
. % Kraftstoff¥n. %. Teilbericht::Versuche am BMV
7._ VI- Einzyllnder—Motor, Relhe 9 mit: Vérgaser-. j
"betrleb. . Tl e o
14. No 1679 Der Einfluss der" Betriebsbedlngunggn auf die
: - Kolbentemperatur.,.*;
'15.1N0.54§/27 Einfluss der: TrleUWefksgestaltung “und der Be—f
oo Tl triebsbedingungen auf. das. Klopfverhalten von'
© Krattstoffen. 2. Tell .Versuche am‘Flathin—'
o : . zylinder-Prufstand: mlt Kraftstoffeinspritzung.
-Mlscellaneous Reports.
16. Bericht ltber die Blelempfindlichkeit von - Kraitstoffen,.
17. inrﬂfungs—ﬁlngversuche im. Auftrage der DVL,Heidebroek,- (
" Technische. Hochscnule, Dresden, 10, ‘Januar, -1945. - . .
'18. Bericht -uber-die Untersuchung von 9 ‘definierten 5len~wfl

des” Ammonlakwerkes Merseburg,bllaboratorlum ‘des Herrn . :

" Dr.H.Zorn, Heidebroek Technische Hochschule Drésden,
10. Februar, 18454 S

8.”’Nb. 1527,

2




DOCUMENTS SECURED FROMhﬁUHHCHEMIE
- NUTTLAR,:
CIOS TRIP 551‘& 551A.

‘A. Reports by Institute for Automotive Research carried
- out at request of German. Mlnistry~oi Iransportation-

1, Efiiciency and Economics of Gas—Driveﬁ“V h les. HEFT 5.

2. | i) Investlgations on Automotive DleSels \, TN mg.,ﬁ
© {41) Fresh 0il Lubrication of Main‘Bearings B

= - (111) Investigatlon of Radiation in CombustiOnﬁ
P space. . of~ high speed Diesel engine.-‘ C HEFT 4.
3; Besearch.om.the combustion process in\nigh speed e
o Diesels. e . , BEBT 5.
i DS Y B e __.A“jtzi.;_v:___ _‘_,;
fesuCylinder and Piston Ring Wear.- . BEFT 29.

/5.;Measurement of knock ratings in otto engines HEFT Sl._

6. Determinatlon of knock/n01se in otto engines*by‘electro-l'
acoustic instruments."wgh :>, ‘HEFT 33.-

7 Mechanicel losses 1n hlgh speed Dlesel englnes HEFTizégF

Con;\rlson of Bearlng metalsr,{v ’.r‘?f - HEFT 52:4

™ .
) ‘..‘ .

i) Injection of fuel into- Dieselsengsqes; .
i1) Ignition delay measurements. by - photocells of"” oo
Variousfwavelengths e _"~ B I HErllsstﬁ

lo /Determingtlon of Lubricatlng il film strength Hmhl}54§f

ll. Effect of fuel: and englne on the starting of Dresel j-_;“.'»_
venginesy/ - T o ,_‘\_ HEET 55,'

‘l2 Mlxture formatlon ln the inaection nozzle HEFT 57;5

lgf Lubrlcatlon of glass in the bounqary reglon
-14. Operatlon of 2 stroke engines W1th liqueiled gas HEFT 60.

.l5. Scavenger action exnlainedlon the basxs of a new
' thoery of expansion flow *,?;"- , o S ";HEFT 61.

o 16 InVestigation'of the suctlon stroke in Diesel engines -i
T . K . HEFT 62 .,



17.

) 18-

S

l9.

20
_2l.

dd

23“

24.

45.
26

37

49.

éO

_.-31.-

(1) Ignition delay and rating of fuels

(ii) Ignition delay in Diesel & Otto fuels ~ HEFT 63.

The eifect of air. flow on fuel dlstribution in. R _

Dlesel engines t"'fg R _ - HEFT 76
B Progress Reports—of above Institute- -;}3':- -

Hev1ew ofﬂtheory of mixture formation in Otto and
Diesel engines.,u : .

N - :
%

Abtor ratings for Diesel fuels. ‘.i”

Knocking in multlecylinder engines.,w,

Motor Testing of synthetic Otto'fuels.’

”Effect of- anti freezes 6n metal, an ;
S?@ ‘tus of research on 2 stroke engines.“p_fi'

Review on mixture formation and combustion in Dlesel
engines. :-” N [ 1

i .

Bomb tests” on.mixture formatlon and combustion in '
gasoline injection. o L T
Experiments on tne use of liquefied ga for
‘operation1~ e : o

,_)L

Reports from a meeting on 2 stroke eng nes.

e

L, . R

Reports on a meetlng on carburettor problems.

"y

\ .
o e | ] L : E
! : . DY rer «

C- Miscellaneous.::. {w.
'r!'

Instructions for the operation of a~cathode ray
‘oscillograph. B _ 1.’“”“tf" i

3Investigatiohs on the: develooment—of operating a'mix— ﬁ3

: ture fed englne by . auto ignition (TH Stuttgart)(FKrSSQQ\
,jCold starting tests with Wehrmacht All Purpose 011

) - (Adam- Opel)
nThe51s - Determination oprressure characterlstics of:

j’lube oils. .

'\:



35. Thermal stability oi gear oils (T H.Stuttgart)

Knock testing of: aviation gasqlines in 31ngle '
cylinder engines (r. G Uppau) ‘Report 474, . :

57 Knock tESting by the Oppau metnodD(LG Uppau) heport
4».‘

38. Behavior of aviation'ﬁuels at high altitudes.

é9. (i) Report on mixture iormation in otto engi 1es on

T starting
(ii) Vapor pressure and starting procedure at low
] e e ‘Mﬁzzzgkﬁ temperatureﬂ

. Rt

40 Fuel rating with respect to vapor lock._”‘ g

'41 .Minutes of meeting on knock testing dn I h and
~ :CEH. engines ete: _sMNvl.im,TMHl,”wwqum, Melfl

42. Meﬁorandum on fuel problems for aviation.;,};.

-43.,H*§tory and uses e# lG’éﬁgine “k" (Diesel) ,
M44, Determination of cetane’ numbers of. Diesel fuels by
© method. of Dr Neumann. T Cr et

b

P

'45 Cooperative wbrk on devglooment of a test Diesel '
£ engine.\nf, R _ i
46 Comparison of engines for determination of cetane—

’ numbers.,. v v

47 The 16 Test ‘Diesel. R 'a TR s e
48. Minutes of meeting on standardisation of Dlesel Buéi
L Testin 5 Lo e - : :
> !

49. standardisationfoﬂ gine testing of Diesel fuels.

'50 Sludge iormatlon in av1ation lubes."‘ .
bl Lubricating Dll testgpg in single cylinder JUMO 205.,

52? Intava Report - attempted evaluation “of 011 teéts in
© the- BMW engine.e~_, . ,lm
2o : S e :

-55. Intava_Béport - Testlnc of aviation 01ls-in DKW engineu»



K4

54. Gear tests at oil temperature of l50°C (T H-
e , RTANDE L ~,, stuttvart)

- .

4

55 Ehermal stability of gear oil Wehrmacht 8E. °

. i

}56 011 Testing With the Almen machiner o J';

m57 lO drawings from Oppau rep@rt 478 - Wear Testing Mach

i~

"58-h‘5 o 5‘#”,?“?'., wornL 542: S EL
‘bg."e"ﬁlif f,h~v?5ﬁfﬁ«~ﬁ 518 ”?;ﬁi Sue

'560. Testlng of synthetlc oil in. Humboldt Dentz englne

._61. neport on lubrlcating qualtltles oi oils..

/62. 2. Vacuum reports on’ Hypoid gear oils.:

"”63. Testing of gear oils. ;Qv'““ff'”“'r“‘“*
’*64.ﬁ , ditto. ’

65. Test for the cold properties of lubricatlng o;ls. -

66. Determination of mlnlmum flow temperature of 1ubrl—
' cating 01ls. RET — : cE

-~

967 Lranking tests w1th neW'Wehrmacht winter‘oils.

‘:68. Development of low temperature5150051meier. 5;:
. §—7

W T

3,—.———\

69, Procedure for cranﬁing~tests at 1éw temperatures.

7oy

70.. P“mPln° of low pour lubes ln"éﬁgines._,ﬁ.f;? }f"

f7l- Determinatlon of pumpabillty of’bunker ~oils.

7R .ffﬂ; aiﬂfo.ﬁ, IR v%-ﬁpq . e
74..Cold start tests Wltﬁ Wehrmacht All Purpose oil—on
. BMW-8-liter engine. - — e S

'.75. ditto. - on Maybach englne,r;;'-fi F . R

.76 Pumpablllty of gear omls at Tow. temperatures. t

*-77._Cooper§tion tests on vapor lock..'



~78. Report on: 1ncomplete gear oil tests._

”79. Investigation of increase of boiling range of
carburettor fuels.
 80. Addition of various EP agents to synthetic oil._

.'81. Tests on effect of Bright Stock on blends contain-
~ing synthetic ‘residues and’ ‘distillates.™
282.ﬁ@xidation resistance of aviatlon oil blend KdOdS.

s

83. Evaluation of lubricants oy engine wear.;

84.‘Thermal stability/tests of gear Oils','k}%'f

- 85. Starting of Otto engines at low temperatures.
Bs.fTests on’ aviation oil Kzols.;vm;"

ffﬂ.?roamina of - lubricatlng oils.ﬂ_m;

"eaglalnc sticking tests on SS 1060.;

f&Q-té;acking tests on Roumanian oil.a_ N
"QQ;fPumpability of lubricating oils at low temper-
él.'éggih tESting of synthetic gasolines = &eaction to

:equation tlmingy .
,92

motor Oll 5995._

95,,Invest1gation of»ester oiI_El preparea~byuﬁCH.
"94. Starting of Otto engines at Low temneratures.,;

,95 Investigation of three winter oils from uudwigs—
mr-mlhafen. v
96 Investigation oi regular Wehrmacht W1nter 011. f

97. Testing of motor oil from Nerag.

_98. Testing‘of motor oil 3698.

:99. AViation ofl blend Kiesl..~” |

lOO. """" Eifect of Oppanol on engine wear.‘

lQl. Eiiect of Oppanol on behavior of engine oil.
loé. Av1atlon oil 1979.;

g

-l05. AViation 01h 5344.



7164. Lubridating properties of low viscosity motor olls.

41Q5. Eiiect oi V150051ty on 011 consumption.

106 T Testinv 1 motor o1l 3570, .

1074 Analytical tests on aﬁAESter oil from IG.
'108. Ring sticking Almen tests on oil 5370.

i09. TeEting of experimental Oil 5570..ﬁ_._7jﬁ

A .o

'ilO. Aviation 011 K1951. ,¥———*A - i};@ ,,‘.-'

“1ilL. Eifect of dllution of motor oils for winter oper--

o ation” oL Ting sticking. i AT e

i12. :Ring" sticking behavior of various commercial‘ g]

N .aviation oils. = - “

ii5. procedure for’ developme’t of a ring stickina‘aging
— ‘and wear test.

ile. Dilution of*mot&r Oll far Winter operation.~

'le Oll t@Stlng Wlth the NSU motor. '"‘"gm¥¥¥ii

Igm.tion Vafgu_e Of RCH_ Cetane, | ER R

7 Testing of 4 engine'01ls for ring sticking.;%
L18. Engine testing of synthetic 01ls to. evaluate effect
. ’of-additives on ring sticking.; Lo T Lo
iiiQ. Development of ring sticking tests.lj,vgfagx :

-..;__ N

figo. Engine testing of aViation oil 1929.

Vﬂquparlson_of supercharge tests in NSU and BMW
éngine:s .

Testing of various Wehrmacht stan&érd 01ls for.
C.ring sticking in the Triumph Totors . Y
~‘Eng1ne testséo “synthetic Lube (aviation) K1880»,

Developmentiof an'engine‘test for rincr sticking.

' Ld7 Englne testing of—synthe%ic'lube oils of low pole
' height . f . BeS



128. Testing some aviation oils An NSU engine.,

129. Development of engine test for aviation oils in
~- NSU 501-0SC engine. - — ,
130. Tests with fuels, of varying density. _]i o

-151..Comparison of SS oil with other- Diesel oils With
. respect to ‘nozzle coking. i
H,152- supercharged tests with NSU 501 “0SL engine.,

gl53._Apparatus for determination.of vapor lock.‘
'154. Evaluation of fuels for vé;or lockq ﬁ"P*_‘

135. Effect of engine condition in testing lubricating
136. Tests on- Opel lS—liter engine.-; i'w‘f, R

17. Tests With mixtures o Gas 61 and gasdline.f":Tff”

138.- Progress report on tests With engine from Research
~ " Institute for Automotive Engines, Stuttga?t.
139. Tests on: GaS‘Oil. L TR S N

140. Test to claswify discrepancies in octane number‘
. 'determination of Ruhr’ Benzine Fuels. :
l4lvmﬁeporfon Results of Cooperative Knock Tests.



