FILY STUDY GROUR
SUBJECT.INDEX AND REPORT
oM. REL M.
ety L
CALIFORNIA RESEARCH CORFORATION -



- 'CALIFORNIA RESEARCH CORPORATION -
 RICHMOND, ‘CALIFORNIA-

TNDEX OF TECHNICAL OIL MISSION -
 MICROFIM

fr.é_pqmed by California-Research Corporation =



INDEX: OF REEL #38

Frame No, °
ACETYIENE ‘ o :
“Analytical methods for small amounts in gases 187
contents of manual on - _ 27h
inorganic chemicals : o 277 to 577
oxygen determinationSx - . 325 :
ANALYTICAL L*ET'HODS : .
. General, for water,. perOxides, purification agents, - - -
HCN, density, heating value, iso-ChHe, hydroxyl S
“'nos., ete, . 613 to 818
CATALYSTS ,f - - -
Anafytical methods for fresh and spent 937
=z [Afe-test of- diluted-Co.: S— LS
" Yethanization, preparation and use 23
| : Preparatiqn for plants o 52
| COKE OVEN | -
And hydrogenation plants of DAVV 159
COKE OVEN GAS . ’ ’ e
AnaTyEi al methods fbr, and for contact agents ror_, T
prifying | - 30
DECHLORINATION - PR
Experiments with Zn and clay and with Al and clay o 857
 ETHYLENE OXTDE : T o
= DeterminatiOn of C1-4n- residual gases 1n mfg. SRS e
FATTY ACIDS'=" . SR o
*By- oxidation of Fischer svnthes1s paraffin WBX “”“'193'
Recovery from fuel’ synthesis products S s 5l
FISCHER SYNTHESIS ... | ST T
Tith Co oatalvst, 1ife Yost 1';, ' ' i U5
... Comparing products and opération with Fe and Co catalysts 1h7
B ﬁith Fe catalvst, operatinu conditions for. reactor i 2, 22
FUELS - ;*‘ .tuﬂkk‘, i .Ts ﬂ: L

;' GASOLIITE : o
Uleﬂ_gs—in. after 1ubricating oil’ syntheems 10587

=

pr—
—




.INDEX OF REEL #38, Cont'd. :

Framo No.
HYDROCARBONS : ’ ' . T
gher, from low mol. wt. oleﬁ.ns 16P
HYDRO GEN , ‘
Elaotrolytio produotion : 171
HYDRO GENATION |
Catalyst, reaults ‘with craoked gasoline and polvmer ; :
naphtha S .59

- And ocoke oven—phmtrvf—BkW——————fts?
0f coal,. using coal as cathode in eleotrolytio H

produotion” ‘ - 183P
Of coal with Fb eleotrodes. high voltage elestrolytio 17 -
Of coal with nasocent hydrogen from electrolytiec cell 172
of gasolines and toluene, catalyst for : 23
"~ With Ni catalyst, of polymer naphtha and" oracked gasoline 63 b0 126
0f polybenzenes with Ni - sk
Prepa.ration of Ni catalyst for ' : .56
KIESELGUHR T '
AnaIysis ‘ 3 ' 605
LIQUID HEASURING APPA.RATUS
“Automatic, at highly reduoed pressures TP
. _hutomatic sampling, at reduced pressures 11P
"~ LUBRICATING OIIS ‘
~hging tests with oxygen - v .69&
Analytical methods . . * T ' 59h
_.Synthesis, aging tests, inhibitors, starting materia.ls,
eto., collected exptl. work [ P 819'to 118L.

LUBRICATING. OII.S SYNTHETIC .
- Additlon of:: phenthiazine to oracked gasoline charging

© gtock C97h
Additives" aoting 1n aynthesis o - 1028
Avlation 912
Aviation, stabilized with 1nhibitors o 1062
Aginp tests of- various- mixtures R R 1038 -
Artificial aging tests ‘and results 859
Artifioial aging with compressed air, results 2997 .. L
Collected experimental work " 819 %o 1184
‘Comparison between products with cracked and primary o L
" reoycle gasoline’ char{ring stock - S ....-088
Conversion of Dubbs gas: oil: to, oxptseon. R [0 ), ~ B

‘From oracked " gasoline, effeot oi‘ Fe- oontent of- A1013 e e
B catalyst S /,,'v R s 835







INDEX OF REEL #38, Cont'd.

~METHANE .
De termination, in Ho

NAPHTHALENE '
Determination in coke oven gas

OIEFINS
wer, high mol. vte, compds.. from

OXO SYHTHESIS

~hiconol produotion, expansion of facilities for

OXYGEN
Analytioal methods

xpansion plans, general
Ruhrohemie, capacity and status

.REACTOR VESSEL -
- Letalled construotion drawings

f?ESINS
From cvclopeutadiene, CO and Hp

RUERCEENTE, A, G.

Sterkrade and Holten, unordered index 7] documents

: SOAPS .
And detergents

SULF‘UR '
Recovery from coal

TYCOL

T Experiments on sliminating emulsisneforming tendency ¢ of 1
Tubrication of compressor with; detns of oiiy constituents

L removed from air after
'WATER

In hvdroesrbons, determination of very smsll quantities

Frame No.

578
572

16P

127:
325

13
134

188 to 273

18P

;153;M

128

1oso,
105L

613



CALTFORNIA RESEARCH CORPORATTON
o [ .. ' .
RICEMOND, CALIFORNIA

ABSTRACT OF TECHNTCAL OTL MISSION
_ MICROFTIM “
REEL HO. 38

 Prepared. by “,G‘alifc‘n-_'nivav Research Corporation '



CALIFORNIA RESEARCH CORRORATION.
: chamonn, CALTFORNIA

ABSTRACT OF TAC

REEI.NUMBER;B'

Frams 1

; An indox to dooumente for bag.Nos 3u50 CiI40.5¢ Targst No.
30/501, ' Rulrchemis A.Gs et Sterkrade and Holten. This frame lists
gensral t1tles for the doouments in resl No, 38. _The order is not the

“Beme as the items e appear in the" reel TR —————

Frames 2, 3, U, 5,an6.6

Show cherts of oporating condi tions far a reaoctar oonverting
co hydrogen mixtures with an 1ron catalyst. Of no partioular interest,

A patent applichtion fron Rubrchemie dated April 4, 191&14 rege.rd-
ing an apperatus for the autametic supply of acowrately measure& amounts
_of liquid, partioularly at highly reduced pressures: By means of eutanatic
Danaueters and eloctrical regulation of magnetic valves, A congtent diffor- :

‘ential ie mainteined across & Rillez'y faoding ‘the 11quid. UK eketch of
the apparatus is. shown in Frame

‘Framss 11 615 e et , . _

A patont application on en’ a.ppare.tus for autmtio sampling at—
reduced preaaurea“. By means of magnetic valves. samples are. -yithdrawm under .
reduced pressure-fron a low prossure system. A sketoh of the appa.ratus is-
inoluded. - L , A

¢

R

:‘Framss 16 end l'l

: : A patent application dated April 20, 19’4141:1 a procasg for obtain-
1ng high molecular wolght canpound.e from low molsculer weight olefins by .
catalybio hyﬁra.’oion and subsequent fusion with alka.lio ‘The process :!.s N

. ‘to satisfy- tha oarbonyl number of the aldohyﬂe whioh ia the dohyd:cogenation
prod ct of the 1n’comediato aloohol. B .




_at elevated tmnporatm'es and pressures of the arder of ]25’0. and 150
i ahnoephoree wlth, foar oxample s 8 Fishor Tropsch oatalyst, ,

Frames 20 and 21

Illegible notes,
Fraits 22

A chart on operation of equipmont converting €O and hydrogen,
'Probably goos with the first few framoe of . this reelo

Framss - 23 to 51

ization ca.talyats. Most of recurd 1llegible but 'bel:leved to e.pply to
hydrogenation of gaaolinos and of toluone. Contains several charts e.nd._

J&bles Of d&ta. E [ ,
E‘rams:‘é&wd 53 I S )
Instmction aheot from-Ruhrohemio -dated- Juno 15 ¥ l9l+2 on the

[Eod . - — — PR F;

) " . A memo %o Dr, Alberts dated, December 27, 191&1 on thq subJject of _
"Experiments with Nickel Hydrogenstion of Polybenzenss." Relating to re-
_mmorval of heat, deéign of the furnace, and. the mumber. of | oate.lyst tubes re-

o - R



Framss 63 to 126

: Ionghan&,fepc@t including many charts and tebles, most of the
frames ere illegible, Discusses hydrogenation of polymer naphtha with
nickel cetalyste Somed the experiments were carried out with oracked
gasoline. Part of the notes refer to preparation of the nickel oatalyst
described above. ‘ ' o
Frame 1 ’ .
4 temo- Erom Obsrheusen=Holten dated Gotober 5, 1943 to the
Reichsministry for Munitions on the subject of the. oxosynthesis, discuss-
ing the expension of facilities for production of oxo-alccholse '

Fremes 128 t0133

" . A report dated June 12, 1943 on the recovery and use of sulfur
from coal, Gives status of the production of coal, the sulfwr content of
coal and methods of’recovering sulfur from the coal, partioularly through
treatment of gas obtained in treatment. Gives figures on possible production
of sulfuric acid from the sulfur content of the coals Mentions also the
conversion to-useful sulfates (by Dr. Martin). .

prems Th il

. Reports on the capacity of powsr plants of the Ruhrchemiey
Disousses existing plants, plents under construction, the cepacity of old -
‘steam plants, enlergement of older plants, and the. status of the building
progrem. SRR R S O

SR A 1iemo deted May 9, 1943 rege.rding power plant expansion.

s f mamo from Dortmund dated Merch 2, 1943.. OF no interestl.

.Framlhs_ém&ilhé e g e T U TR

- )

- A report on an experiment with diluted cobalt catalyst showlng
. results.of & life test. The reactor wes on streem for 105 deyea- -

Fremes 147 t0 150 |
. A vepart %o Dr. Albpster on iron catelyst synthesis oomparing
" products end operetion with similer cherges of cobalt catalyst, .

}

j'Frm-'eﬂji*tor—:we —




Frams 1

.. Letter dated June 19, 1943 to the Dirootor of German Miteul
Company regarding soaps a.nd. detergentso

Fremes 154 and 5 - ' ’

-~ Letter to Dr. Altpater dated Juns T, 191&3 on the production of
fatty acids. The letter relates to the redovery of fatty acids from .
‘fractions of the products of fuel. eyntheaie.

Frames 156 and 157

.__J._—‘

: Simila.r lotter. dated February 6 1943 on synthetic fatty aclds
fron the Ruhrchemie Fischer paraffin’ showing the poseille production of )
‘fatty acids dy” oxidation ‘of “the wax with-and without prior cracking,

Frems 158 . o S el

N
2

Tonghand notes on the ebove subject showing the seme statistics.

“Frames 159 to 162

Report dated June 3, 1943 giving a review of the production of
the coke oven and hydrogenation. plants of DAVV,

Frames 163 and 164 -

‘ ‘ Le’oter deted February 12, 191L3 fran Franz Fischer of the Kaiser
-Wilhelm Institute to Professor Martin discussing the interesting possihnities
“of “the “use of carbon dioxide hydrogen mixtures for gasoline synthesis, -
Althovgh the use of 002 gives lower yields of hydrocsrbons Professor Fischer

—




Frams 173 -
Blahkﬁﬁtter form from Rhurohemie,

Frams 174 to 116' o ‘ SN

: : Report from Dr,.Apfelbeck to Dr. Martin relating to exploratory
work on the high voltage electrolytic hyﬂrogenation of coal with lead

ahmtrndaa_-ln armtant ttth +ha annl : . ‘
l

—_
e ——————————————

Framss 111 and 118

Another letter dated April 7, 191+3 from Dr, Apfel‘beok to D,
Ma.rﬁn on the same . Bub.jeot.

Memb concerning cm‘fespondance with Dr. Apfélfeck.
Fremes 180 and 181 \'

v Another letter dated February 10, 19113 from A_pfelbeck to Mertin
~on the Bams’ subJecto

Frame 182 ' \
Brief note de.tad February 9, 191+3.

iFrames 183 t0 187 . -

S Patent a.pplioa.’cion on 'bha process fm:' hyﬂrogenating coe.l, 'J.‘he
coal. to be hydrogenated is brought-into-contaot w:lth the hydrogen which

16 1n i 2 nescent state, the coal is athode in the
eleotrolysis production of. ‘the hydrogen or“ia“ixmnediately oveyr the ce.thodo
of the electrolytic oell. _ )

“Framas 188 40 L 1’

. Detailed construc‘cion drawing of & resctor vessel woighing about
5500 Kilograms and having a diameter of about 3.1 meters. The vessel was,
designed for low preseuree : : ' ’

r

Treme 192
e | Drawlng Bhowing insulation of reactor.

Frem 123 ; [

- x hand sketoh» '

e

,‘,’.Frames 191+ to 210

Detailed comstruotion drawings of foundations and roactor suppm-ts.“’




‘Mﬁ.@é}_@_ﬂ_l&
Piping drewinge
Frames 215 to 218

.Cooling system far reactor. Drawings.
Framss 219 to 222

Additionel drawings of cooler for reactorss

Fremes 223 to 237

Misco]laneous drawinga of reactoms and. coolers 'y piping, etc,
Frames 238 to 213

Additiona; .oonstruction and piping drewings.
Frame 2"_{&

T:!.tle page ~.Analytical methods.
Fremes 275 and 216

. Teble of con'bents of menusl on ana.lytical methods ,
RFrames 277 to 279

Analysis of a.quoous ammonia.
Frames 280 to 28k

Analysis of spent 1:Lme.
‘Frames 285 to 288 -

Analysie of limeetoneo
f'Frames 289 %o 292 :

_M—MWB&HMW
Framae 293 %0 29h o

Anahfsis of technice.l sodium hydroxida«

*_Frameed.295 t0~2°'7 K

s o .Analysis of‘te" chnioa.l sodium carbonateo

Framas 298 to 301




Frames 302 to 309
Anélysis of‘ sulfuric aold.
Frames 310 to 324

Determination of the heating valus of coal,

Fremes 325 t0329 T

—**—Beternﬁn&bton—of—smm—amounts—o%oxygondmgwes .wFirat
method 1s & colorimetric method with ammoniecal cuprous chloride, 'J.‘he
seoond method desoribed is a titrimstric method with mangancus chloride,
-The manganous chlaride solution, after contact-with oxygen-bearing gas,
:1iberates iodine frem potessium iodide solution and the llberated iodine
is titrated with thiosulfate solution.

Frames 330 to 336

Determination of hydrogen sulfide in coke oven ges. Msthods
using cadmium acetate ’ zinc acetate and iodine solution.

Fremes. 337 to B0

|

: Analysis of spent gas—puriﬂaction contact agents. Gives methods
for determination of water, soluble sulfur, determination of total sulfur
by combustion, and. determina.tion of cyanid.e.

Frames 351 to 35h

: Examination of fresh gas-purifioation oontact agent with respect
to 11:5 a’bility to a.bsarb hydrogon sulfide.

Frame 3 s

_Tital sheet - Anal;ytica.l instructionsa _ Apparently misplaced, -

Fremes 356 40 359

: Continuation of dieoussion of gas-pm'ification agent testsg
. s

‘Frmas 36010 DUC

' Analysis of bog iron ore, Gives methods of detormination of .
wa.ter ignition loss, 1naoluble residue a.nd. irono R T

Framas 363 and 36!+

g ““Analysis” of I.wnnasse. The Luxmasse analys:ls 15 carried. out-4n-a-
similer manner to that for the bog iron ore, 1In addition, its alkali content
“must be” determined becauge of ‘the" method of ‘menufacture. - Iwmesse 1s -the in--
soluble residue, mostly iron oxide, which remains -after solution of the/ “

"~ alumina constituents of' be.uxite with caustio. :

(N

1 _7_



Framse 365 to 384

Determina.tion of “the—yleld from ca.ta.lytic oxidation of anmond &
on pla.tinmn catalyst, The emmonie is burned with alr over the ca.ta.lyst and
the NO yield determinedo

Frames 385 to 392

" Exeamivation of the reaction gas obtained by coambustion of ammonia
to nitric. acid.

Frames 393 o 07

Examination of the vapors frcm the crude nitrate saturators and
7determination of n:l\,rogen loss. T

Framss 408 to lLl9

Examination of :Liquid and gaseous anmonia..
Framos 420 to hjh

Analysis of -exhaust -gas. from ammonia Bynthesie.
Frames hjj to 439

Gas e.nalysieo Disqusses,mefhodgof taling ges semples.

Frsmes hho to 450

" ‘Methods of d.etermining gas density a.nd. specific gravity.
Frames h51 to h61 oo

Analysis of Girbotol solution (ethanolamine-potassimn phosphate
Bolutione).

..Frms 1;62 to ,{13 S S S S

Ll

Ana.lysis of pure Girbotol solution (ethanolamine).

" Frames hzh t0 h19 I

_ : Examina.tion of the allcalim tba.sh nquor from carbon dioxide
‘ scrubbing of ‘coke oven: gae and other aJ.kaline liquoreo

Frames 40 to Mg6 o

PRSP

Détermina.ti’on‘*of”'carb’on““monoxﬁe‘“in“hydr
The mothod useLtha 1 odine- pentm:ido rea,otion.

o ’“ﬂ‘mixtures*‘*

o



Framas 487 to h96

Determination of small. quantities of acetylens in’ ga.ses.
Methods given include a titrimetric procedure with ouprous ion, & gravi
metric procedwre with ouprous ion eand a colorimetric method with copper
solubion.

E\‘remee 497 and 498

Determim.tion of the ohlorino content of the residual geses from
the Holten Chemical Plant, Gases are those whioh come frmn the ethyleno
oxide msnufactures - R

Erames 499 to 503 .

““Determination of pmall: amounts “of spmionts in” gas. Titrimotrib
and colorimetric methods are given, - -

Fremes 50 80509 '

. Detarmina.b* on- of total and of organio sulfur in coke oven gas.
A cmnlﬁuetion me’ohod. : '

Frames 510 to 520

> De‘oormination of small quantitles of carbon monoxide in the
aynthasis ges for synthetic anmonie. The iodine pentoxide mo’chod..

E‘rames 521 to 536 S
\ :

" hnalyeis of amnonium nitrate, Detewidiiation of Waber, ash,
insoluble residue, emmonium nitrate content, total nitrogen, suli’a.te ’
chloride ’ iron and aluminum nitrato a.nd mesh e.na.lyais.

Framoe 537 to 543 - ST

Analysis of- used ce.talyst for coba.lt end.- thorium oxide.

:Framss5l+hto5h8 -

_ l’otontianotrio titratbon for cobalt.

’ rames 51;9 To 561 . - - "

: A report on the ’citrime’oric detormination of sulfato 1on vlth
.botrahyaroxy-quinone. I B DS

Frames 562 to BTL T L e

7

ST palyeds of fresh ostalystss  Determination of water, 00y,
coba.lt, thorium cucido and kiosolguhr T : SN



Franss 572 to 574

Determination of mphtha.leno in coko oven ges, The naphthalone

fm'ms a moleoular compound with Dioric aocid which 1s insoluble in aqueous

ploric acid solution, The insoluble materiel is filtered from the solu-
tion vhich is titrated for free pleric acld with sodium hydroxide.

Frames 575 to 577

Detormination of spent Iﬂeselguhr Analyzed for we.tor, ooba.].t
and thorium, :

Frames 578 to 583 -

= Detcrmination m methane in- hyﬂrogene Methane is: burnoé. to- cae
over ooppor oxide a.nd determined as barium carbonates

Fremes 58k to 588 .

Dotermina’oion of flash point of lu'brica.’oing oll,
 Fremes 589 bo 594 i

Specific grevity end density of 1u1brioa.tiﬁg oll,

Framoﬂ : _tor . e _

[

Solidifying point of Lubricating oils “(cold test 2).-

Aeh content of lubricating oil and greases,. -

Frames 600 t0 602 . | . T

Doterm:lnation of neutraliza.t:lon number and. sa.pon:llication number.
Of Oilﬁo .

Framas 603 and 604 f"'

Determination of solid foreign ma.ttor and aJaphalt in oll,.
Fremes 605 to 612 Lo e e B

s Analysis of kieselguhr Analysie f(n' we.’cor, ignition loss, o
aoid-soluble iron oontont a.lwn:!.nmn contant 'y ca.lcimn, water-soluble sulfa.te ’
chlocrido and pHe © v : ‘

Fram,es 6l3 to 616 ok ’ AU SN V s b ’ e - ......

. Dotemination 'of'"very‘sma.ll que.ntities of water. in hydrocarbons,
‘espeoially in motor benzol end in gasoline. Method acearding to. Broche and
‘Scheer, Bremstoffohemie, Volume 13 (1932) page 281, Method depends on the

‘liberat:;on .of hyﬂrogen from calcium hyﬂride and measurement ‘of ’che gae volmn».‘

——

“=10-




VE;ramas 617_to 630 |

Ana.‘l.yaie of sodium nitra.to. Similer to the analysis of ammonium
nitratugivon eaflior.

Frames 631 to 636

Datermination of small quantities of chlorides.. A titrimotric
procadure with morcuric ion uaing diphenyl carbazone a8 the indicatur. .

Fremss 63"{ to 640

Detormination of water in mineral oils, ‘Depends on the titration
of HC1 formed by the reaction of acetylchlaride with the water in the oil
in the Iresence of pyrid.ine or e.niline. o

Frames 641 to 61+5

Determination of water in alcohols. Depends on the reaction of
acetylohlarido and wa.te:: in the presence of a.niline.

Framas 61&6 ‘and 6&1

Determina.tion of peroxid.es in mineral oils ‘by the potassiuin
od.ide method.: . ;

Fromes 648 to 651 . - _ S ST

" Petermination of the eging tendsncy of oils. Deterzdnation of
tar number, oxidation number, a.na. coke numbers . .

Framos 652 to 656

Determination of 1odine mmber of gasolines and oils, Utilizes
a b;comine solution for addition of bronine to. tlhe double bends. :

: Imp:regnating oil analysis. Determination of epscific gravity,
cloud. point and’ boiling range. . o . - -

Fremes 662 to 667 AR L R

—‘~—~————Analysisoof—pm'ifi oabion-agents,_Determimtion_oLwater .
porosity, sodium oa.rbonz.ta and . apparent donsitya :

Frames 668 o 672

.

“Datertiination™ of”isobutylenriw gases MThe-*datermina.tionwie
!made by ‘Belective absorption in sulfuric.acid,  Reference given is Industrialf;
_end. Engineering Chemistry, Analytical Eﬁ.ition, Volums 30 (1938) pago 360. =




Frames 673 to 693

Heating ve.luo of geses with the Junkers ca.lorimotar.
Fra.mes 69h to 709

Aging of lubrica.ting oils. Behavior with oxygens Gives the
Indiene oxidation test and the Ruhrchemio mothod, S

Framos :ZlO to :118

Determination of hydrooya.nio acld in coke oven ges. Two methods
are given, one in which the HCN is converted to emmonium thiocyanate with
srmonium polysulfide solution and another in which the HCN is sbsorbed in

_alkaline ferrous sulfate solution and is converted to sodium ferrocyanide.
The ferrooyanide is decomposed end the HCN is determined with silver ione

Frames 719 t0 156_

Ta.bles for calcula.tion of dens:l’cy and heating va.lue of gases.

_Framea 757 to 7'16 ‘

Test of the activity of catalysts for the Cesale ammonia
synthesis. Petailod. desoription of method and sketoh of a.ppa.ratus used.

Fremss '177 S0 7§5

Determination of 5.eobutylone ia- ‘gases by addition of hydrogen
_chlopide, . The method described in Industridl Engineering Chemistry, .
Analytical Edition, Volums 9 (1937) pago 511 a.nd in the Canddian Jom'nal
of Resee.roh, Volume 2 (1930) pege. 267. .

amas 786 t0 810 : R

. Detennination of hyﬁroca.rbon with one to five carbon atome end .
of “the’ isauers of “butens and bubylens by Ffractional precision dietillation,"‘

typical low tomperature gas fraotionationo ‘
Framos 811 to 818 R N

| Determina’cion of the hydroxyl number of slochols, The free

hydroxyl groups are determined by reaction with acetic a.nhydrido e.nd deter-
mination of tha liberated e.oot:lc acid. :

-4
", LY

: A—qTitle pago - Collected Exporimente.l Work on Lubricating 011
»iSyntheeis. S— :

g 1



.’Framos 8&8 t0 856

Framaé 820 to 826

__ Dated January 9, 1945, Report on the conversion of olefins in
aracked gasolins in & step~wise synthesie into residual oil contalining
fron 5 t0-50% bright stock. Oflshaving & viscosity at 50°C, frem 20° to-
22° Engler with 50 - 55% biright stock having viscosity of 50° Engler at
50°C, were produced from cracked gasoline by teking 100 parts of catelyst.
oil with & perts of aluminum chloride per 100 parts of olefin heating at

20 -'25°C, for 12 hours Followsd by 2 hours at 50°C. In arder to activate ~

the oata,lyst oll the tompera.turo is periodically raised to 50‘ to 70°C.

Framas 8211:0 831+
Dated Decem‘bor 19, 19h!+. Division of the syntheeie —of "of T Pram-

Aorackéd gasoline into seven conseocutive steps, Similer to ;polymerization
_of the olefins in aracked gesoline. glven above but in which aluminmum
“chloride was added to the gasoline in eeven separate additions of pmall

amounts. The experiment showed that the values for density, viscosity
and pole helght, Conradson ce.rbon, lodine mumber and ter content decreased.
Btea.dily in the seven steps. The pour point inproved cotrrespondingly

Hames 835 to 839

e Da.ted Docember- ].6 1911-11-. Effect of-dron content of the aluminum
ohlaride on the polymiorization of aracked gasoline. Aluminwm. _chlokide

can be used with a content of iron up to about 20% iron chloride without
harm, Pure iron chloride does not act as & normal polymerization catalyst.

Frames 840 o 847 . - ,"‘ ,,\ )

ezl

___Dated_ November 25, l9’+h., Division of the gasoline polymeﬂzation )

into & primary step and a main synthesis step. Iron chloride or prefersbly
alupinum chloride was added to cracked gasoline in.a small emount prior to
the main polymerizati tep. The pretreatment gave a very unsaturated,

highly viscows texry matérial vith a pole helght of 2 to ¥, The value Of.
+the separation of this material fram the synthetic-oll can be. determined

only by motm' test. The: rasul’cs were believed superiw to that obta.ined. by

" Dated Octobar 21& 19Mh. ; Division of the 07 craoked. gasoline .=

i fré,ction into several cuts’ by distillation and polymerization of the re- '

‘sulting nerrow fractions, espocially the 'l-heptene, - Cracked- gasolina wes:
seperated by distillation into 1°C. boiling range fractions, Polymeriza- '
tion of: theee fractions gave olils. whose ‘pole. helghte varied fram 2,21.t0 .

e —ee
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Frame’ 82‘[- : '
Dated June 19, 19k, Dechlorination experimonts with zino

turninge and olay and with aluminum twrnings end olay were made, The re-
sults. 4ndicated thet the zinc was th‘a‘better dechlorination egents

p—

Dated Merch 21, 194k, A brief memorandum regarding the patent
application on an apparatus for testing oxygen stebility of 1ubrioating
oil, .

Frames 859'-ho 870

BPEHQPEV‘LJJ’ 100k Prasct amann L bha Akt PIatnl avlomcn af
L
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_.Byothetioc oil in the Rubrchemle test equipment. Numerous experiments. ..

“showed that synthetic oils which had not besn inhibited gave, in:the
oxidation test, results which showed that the oxygen consumption went
through s maximum in the beginning end thet stebility increases on the
average with inweasing viscosity., (dls obtained from the higher olefins
wore more steble than those cbtainsd fram lower melecular weight olefins.
Me-Lov-boiling, low-visoosity fractions of the oil were muoch less stable
then bright stocks -Synthetic- olls~are—oxidized—and—changednoticeably-at—
100%, " With 1acreasing temperatures the oxidation process increases Btosdily
and &t 160° a good. measurement was not possible because of the rapidity of
the reaction.

\
Trames 871 to 873

Datod March. 3, 191s1¥. Apparatus fom? the %ﬁion res:lstanoe of
».lubricating o0il, .- Description of. ‘che nxidation eqvipment yith. d.rawinge.

- Frames 871+ 50 876, s :
 Duplicates of frames 871 b0 873.

“Fremse S8 ot

S Dated March 1; 19uu and February 29, 191+h Ietters of transmttal
of report on summary of work done ‘on oll’ synthesis etc. ) S

Fremos 879 to 887, \

Cra.cking experiments with thrchemie produc’cs a8 woll as ‘& wax ‘fron
Nerage Single pess cracking oxperiments were. carried out in a laboratory .
-resctor vhich hed-shown.good -correspondence with commercisl orackers. -The -
product- was- processed +t0 -synthetic oils - The peraffin wex made in Ruhrchemie
Was. cracked at h65 Cs to an ex’cont "of 28 % and 8. fraction boiling from 51" '
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‘185" fraotion -conteining 61 - 6&% olefins yielded T2% oil from olefins and
the pole height wes 1.83 to 1.93o An intermediate fraction hed a pole
height Of 2050 - . . ) ;

Frames- 888 to 911

Dated- Janua.ry 20, 1944, - comparison betwaen m'ackod gasoline end
primary reoyole gasoline with respect to analysis and synthetic oil manu-
-facture. The canperison of oracked gasoline and primery recyocle gasoline ..
for production of oll showed that the recyole gasoline wes not suitable for
oil synthesis.

Frems 912 .

— . — S

— - Dabed Jamuary 1, 19&4. 0n possi'ble avia.tion oils. Proposal
fotr blending synthetio oils and aviation 01190 ‘

Framss o13 to 92 . . ' o _ N
. ‘Deted Dacem'ber 20 191+3. For oll synthesis the optimum conditions
are: one hundred parts of oracked gesoline boiling fram 50 to 220°C, s four
. perts of aluminum chloride, and one hundred parts of aluminum chloride ter
“ere treated for two howrs at 15° end two hours et 50° - The pnoduct has an
-BVerage viscosity at50°0° of 38° Englor, .

Framss 925 to okl

Dated Dscember 16 191+3. “Model exporimsnt on the prbduc’cion of
oll with addition of _recyole gesoline to the gracked gasoline (second parb).
~Polymerization of “the mixed -crecked -gesoline -cherge-shows-that the recyocle -
gasoline fram oobalt synthesis gives poorer results with an old oven cherge
than with fresh catelyst. The catalyst oil must be heated to &t least 60°
_An_order to_reactivate it for further uss. The val\zs of the oil must bs
determined through large scale tests.

Fremes 942 - %o 32

e Da.’ceLOotober iz, 19h3~ ngarding stebilizetion of syn‘ohe’cic oils
by addition of inhibitors before syn’chesis. Additional. ‘aoctive inhibiters
-found. included trithioformeldehyde, alpha nitroso beta nhphthol, alpha °
naphthoquinone and thionalid (2). The eddition of sulfur end diphenylamine

hon%hi&seaﬂs*neﬁewsswy—bee&use—tb%e&t&baaé&ng—inh@%w—m
“cen be prepered easily by other methods. .
|

Daterl Gctober 27, 1911-3. Ietter of‘ 'bra.nsmittal For above reporta

Framrs 9§!+ to 967

Dated. Septembor 16 l9h3. On- preparstion of- high viscosiw ‘pesidual
oils frcm pretreated oracked ga.soline in ‘the single etop synthesis. Single o

f
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gtop oll synthesis cen ve carried out with undistilled cracked gesollne
boiling from 51 to 220° to give an oll with a visoosity at 50%°C. of 37 to
38° Engler. Thie oil contains sbout 90% bright stock having a viscosity

of 50° Engler. About 9% of alumimm chloride based on olefin charge must
be used at -low temperestures Shert chain olefine give higher viscosity olls -
with lower pole helght, oo o

Fremes 968 to 970

" Dated Septanber 2, 1943+ Condttions—For-production—of-low—
viscosity residual oll. i o

Frame 97L -

... _June 29, 1943, Memo on production of“aviation bright stock in the
" plece of normel aviation motor oil. T S S R T R B R AT

Frames 972 0 913

- - June 23, 1943, ~Production of high viscosity oils. Repetition of
discusgion given eerliers ' - -

' Dated May k4, 1943, Letter of tpansmittal for report that follows.

Frames 975 to 984 _ . _
" Report on oll synthesis. Additfon of phenthiszene: 1n the form of
_.1ts components.to the cracked gesoline used in oil syntheeis. Concludes
that addition of phenthiazene in the form-of ite-components gives less™ ~
stabilization then does additlon to final oil.” - - L

lFra_mes 85 and_ 986

B | -Mepch 18, 1943, . Conditions for production of low yiscdﬁi_ﬁy

Fostduml o1l
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step oil eyntheéile. "Concludes that too much a.luminwn chloride should
not be used because the oil yleld is dec:reased.

Framss 1058 to 1061

October 31, l9h2. Formation: of lubricating o:ll from the
rosidual olefins from the lubriocating oil synthesis. Gives qua.nt:lties
of olefins remaining in the gasoline a.f'ter oll synthesis. g

Fraies 1062 to 1012 - | - R

S ' Qotober. 19, 19142. Preliminary experiments on technioal- produc-

tion of aviation oll stabilized with inhibitors, By preparing phenthiazens
fron sulfur and diphenylamine an inhib:ttor of sat.’efae’cory propertiee was-

; ;o‘ot&..nsd. T e

Fra.mas 1080 t0 1081

. October T, l9l+2. Experiments on the elimination of the emulsion
forming tendency of Tycol. A procedure for removing the undesirable enmleion
tendencies could not be found,

— :
September 30, 19’+2. ‘Soue experiments on the conversion of Dubbs
gas oll to lubricating oil.. 39% Jield of a synthetic oil wi’ch a pole
height of 2.7 to 2.9 was obtained. .

Frames 1088 to 1098

August 26 l9ll2. The etabilize.tion of oils by addition of sulfur
or sulfur chlaride to cracked gesoline befare polymerization, By the addi-
tion of sulfur or sulfur chloride to cracked gesoline before the oll synthesis
polymevization an. oxygen—stable oil wes obtained. |

A.Framﬂs 1009 bo 1113

. August 20, 192;2. ‘Diyision of & normal upper layer fran the oil
“8ynthesis into fraotions by d.ietillation and. a.na.l;ytical investigation of
~ the’ i’ra.ctionso '

— S

Frame 111h

June 25 ’ 19’&2.1 Note concerning tw oxida.tien teats.

"'I‘rames 1115 to 1122

A re,port entitleﬁ.mi.th.the.mquestion_l'Does‘_Naphtha—Underga:a&hang&

»;E»;HThrdugh -Cracking-in- Polymorization-to- I.ubrica‘bing‘ﬁil“? “Data-are- presented.
“to ‘show that the olefin ‘content "of the oracked -naphtha does not - undergo any
T «craclclng to- lower,,,_,boiling hydroca.rbom in the oil synthesie.




Frems 1123
 April 17, 1942, —A-memo-on-Four—oxidntion—tests.—
" Frames 1124 to-1127"

. |
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to the nature of the naphtha charging sbodk or the viscosity of the oil.
011 synthesized fram cracked gasoline hes higher ‘oxidation tendenoy than
that from recycle nephthe of the cobalt Bynthés:lso

Framea 1128 to 1151

. Merch 16, 1942, Oil synthesis after subdivision of the naphtha

into small boiling range fractions and purification with sodiuwm. “(Part 2,
eracked-gasoline—from- Dieeel—oil).—é[nvestiga.tion—of—the-properties~of—the—
‘gynthetic lubricating oil es determined by the boiling renge of the cracked

naphtha fraotions. Work cerried out on nerrow boiling renge fraction from
o i M = -

Gl e —

Frame 1152 N
Ma.rch L, 191+2. Memo -on--thres- oxida.tion ’cests.

_?rames 1153 end 1154 -

Mearch b, l9h2° Suitability of cetene mixtures for polymarization
to lubricating oil. .

I‘rames 1155 and 1156

| Janus.ry 29, 19u2. Suitability of Swedish Bhale oil d.istilla.tes
rgti _The o1l yield Swedigh she




Frames 1167 £0 11'18 -

October. 10 1941, Experimants on the preparation of lubricating
o1l II within the scope of the agreemsnt with Jepan. Gives results on
experiments to determine if ylelds and quality of oil will fall within the
guarantees of the Japaneee agreemen’c. . |

Frames . 1179 to 1181

Sep’cember 21& 191+l. Concerns the dependenoe of inhibitor action
on the boiling range o.u the oracked naphtha used for oil synthesis, The
. higher the bolling range of the original nephthe, that is, the longer are
the cerbon cheins the more effectiveis a given smount of inhibitor in
stabilizing the oll, ,

tFrames 1182 to 118!+

.. Avgust 1, 191&1. Preperation of oil from recycle benzene from
" Hoesch (not complete). The naphthas from Hoesch were not as satisfactory.

20~





