FILM STUDY GROUP -
SUBJECT INDEX AND. REFORT

~0,0:M; REEL N0 37
Prepa'r'gdkh,v
CALIFORNTA RESEARCH CORPORATION



CALIFORNIA RESEARCH CORPORATTON.
'RICHMOND, CALIFORNIA

i
|

INDEX OF TECENICAL OTL MISSTON

. MICROFIIM.

EEEL N0 37

, Prepare& by 'déiifornia Re,éfe“érchfcbrporation-



INDEX OF REZL #37

ALCOROLS L et
Synthesis, misoellaneous Ruhrohemie patents and o -
N nlioations -~ IR _ - L38P 40 TL9P-
RObATIZATION : : o '
MIscellaneous Ruhrohemie patents and applioations A-”” ‘b38P to 56T7P
CATALYSTS . ' ' R
' Eisoellaneous Ruhrchemie patents and applioations, - Li38P to TL9P
CHEMICAL APPARATUS ) e
Miscellaneous Ruhrchemie patents end applications ' 568P to TLOP
CHENICAL PROCESSES _ - | ? o
] Niscellaneous Ruhrchemie patents e hﬁoﬁﬁﬂto”ZQQ?ﬁ
CRACKING o ; " s
Catalytic, for upgrading. Fischer synth951s produots =750 to "1021 - -
Experiments on Kogasin middle oil . 750 to 1021
 Thermal, for upgrading Fischer synthesis produote 750 to 1021
FATTY ACIDS\ . ’ : , o
miscellaneous Ruhrchamie patents and applications ‘.w5683wt977b92m.

FISC}nR SYNTHESIS : e :
Analysis of exit. gas, caloulating course of reaction by 376
Analysis of oven: paraffin for Co :

~ Construction of .reactor . ' o 238h »
Effect of changing direction of gas “Tlow ”m‘"f“'"? 3
WEffect of inert content of synthesis gas on conversion ‘ S
. e
Exit gas analysis to oaloulate oonversion e \}' 13
Experiments with Fe snd Co oatalvsts wln i ' 1155 0 1217
Of gasoline with Fe eatalyst-- - ' .~ - o 106 . -
Wiith iron catalyst, review by Piohler e ~1139 |
Iron catalysts, preparation end use of = - - 1087
~Kieselguhr -and-catalysty quelity-and-delivery: of e L0 R
loss of Co catalyst in paraffin formed . .~ - ““ 10
- Vethane formation and C0p- content . of synthesis gas e e 1900
‘Methanol synthesis experiments = : o hIB";

1hiddle,preseure synthesls, ~ 0 oo
with COowpoor synthesis gas ‘
with:Co-catalyst, summaries:and- reports on:
with Co catalyst from " 1937-19&1
foompared with ‘normal pressure. ... ..,

“effoct of varylng. Hp1C0o -ratio. =
L of gasoline, preparation of Fe. oatalystsjﬁsr“” : 7.
~with Fe. catalyst, data, graphe, eto., ‘of developmonts‘[.;g
it 100 1QbJ ; . .
swith-Pos oatalyst: development o o
_Viith Fe_catalyst, 1'horatorv aﬁa pilot plant data 367
..resyole. gasoline: from. :
.Ruhrehemie. patentayand”




INDEK OF nsz 37, Cont'd.‘

FISCHER SYNTHESTS, Cont'd.,;‘

— Yonthly reports on processing olefinio gasolines '—_E§5_ff
Nickel catalysts - 380
Normal pressure, ceTxTn’efred with middle pressure synthesis 53
Normal pressure, effect of recyoling e

. Olefins from hydrogenetion of o o 1134P
Operstions of plant ' 21073
Oxygenated products from Oxo type reeetion in 580 8
Plant et Ruhrchemie 1068
Present state at Ruhrchemie plant 1111
Production of higher aloohols in . o +.:389°
Production of wax for fatty acid eynthesis o - o8-

Proposed plant changes -
Ruhrohemie patents and patent applications, miso.
’_ Upgrading predugts tg motor and eviation fuels

383
18P to 7h9P

FISCHER-TROPSCH PROCESS

Ruhrchemie synthesis plant present state. LT 1111
GASOLINE : S
Avistion, from upgrading Flsoher synthesis products' : 750 to 1021
Blending, for upgrading Fischer synthesis products 750 to 1021
Correlation of ootane mumber with aniline point - 750 to-1021
-From-Fischer-synthesis;- 1ead suseeptibility 750 -%0-- 1021
From Fischer svnthesie, octane number determinations and R
" improvement , 750 to 1021 -
¥otor, from upgrading Fischer synthesis produots 750 tov1021;;
From polymerization of Cz and C), olefins 1022 T
Quajlity change upon removal of fraction 1051
»Synthesis, misoellaneous Ruhrehémie patents and’ applica- PR *
Ckloms . oo h38P to 567P
,HYDROCARBON SYNTHESIS B
SR See Fiseher synth981s, Fisoher-Tropsch process L
\HYDROGENATION R TR VI S R o
: Of eaxbon monoxide with Fe catalyst, review - 1139
.ISONERIZATION ‘ o . L o
For upgredxng riseherfeyntheeis prodycts— 4¢

_LUBRICATIN" 0115 "%LM{ e o
Niscelleneous Ruhrchemie patents and applications S

=

_L3ep to 7h9P

e From polymerization of olefinic gasolines

_JOLEFINS

RCEE

~From- hydrogenation of co by addition of organio aeids il}hP



INDEY OF REEL .#3‘7‘,” Contfd.

070 REACTION

n 1scher synthesis, oxygenatad products rrom o

POquE ILATION

‘Visdellaneous Rﬁhfchamie patents and appllcatxons ‘

'0f olefinic gasolines to lubricating oils
..of olefins"(ca end.Cp;) to. gasoline
For upgrading Fischer synthesis produots

REFORMING e : -
For upgrading Fischer svnthesis prqducts

‘RﬁHRCHEer, G

== Piscellanaous: patents and -patent: applications*W' S

Sterkrade-Holter, personnel to be evaouated

soaps oot 0F e
M;scellaheouS"RuhrchemiQ patents and applications

~ Frame No.

380

L38P to TLOP
hgp. . ,
1022

750 to. 1021

750 to 1021

‘b38P to= 7&9Prf
191

568P to "71;99_ |



‘CALTFORVIA RESEARCE CORPORATION
RICHMOND, CAITFORNIA' -

ABSTRACT. OF- TECHNT.CAL: OTL- MISSION-
. MIGROFIIM = -

ix

‘Prepared by Celifornia Research Corporation



. SUMMARY /OF MICROFIIM REEL TAC NO. 37

Rushrchende AG: .6 MG Sterkrade-Holten

Bag No. 31I-5l, Target No. 30/5.01 -
Ttem No. 13 - (2 pagea, frames 1-2)

A letter dated November 25, 1938, stating that in the middle
pressure synthosis ‘the use of & synthesis gas initially poor in CO2 (O, 6%)
resulted in & much higher conversion to COp during the synthesis than
vwhen the original feed contained. & large quentity of coa (1k. 1%)

1_1,’_0_99;_1“9_-__1,1& - (7 rages, frames 3-9) - R

‘A letter dated Ja.nuary 11+, 1939, ahd a report dated ‘.Decem'ber %6, R
l9l+l',, vhich the effect of chenglng the direction of flow.of gas from
down~flow to up-flow in the Fischer synthesis is discussed. It was con=
oluded—that-the change to up-flow: (1)-lowered—the—conversian, (2) decreas~
ed the emount of liquiq. products, (3) resulted in a liquid produet vhich wes
lighter than that from dom=-flow operation,——0 -

» tem. No‘ 2 - (3 p&gesjfr&mes 10_12) et ! mm:i_ ~_ s j,” , m,r

A 1etter dated November lh 3 1939, conoerning the loss of cobalt
catalyst 1n the parafi‘in formed during-the Fischer synthesis. '

Item No. 16 ~ (4 pages, fremos 13 16)

i A memorandum dated Mey 9, 1939 ;. giving an example of _how. 10, uge _
an exit gas enalysis to ce.lcule.te convereion, etc.

Item No. 17 - (2 ;pages, frames 17-18)

: A memorandum dated December Ty 1939, containing am analysis of
oven para.fﬁn for cobalt showing a cobalt content of 2%

O W

Item No. 18 - (3 pages, :framee 19-21)

‘ “ A memoramd.um d.ated April l, 1939, discussing experimental work to
determine the relationship between mpthene formation end CO2 content of the _
synthesis gas. No oorrelation between the two was found

| SR
Memorand.a dated Oc.tober 2, l9l+l, and November, 191+l disousaing the .

"-.effect of the inert content in the synthesis gas on. convereion and yleld.
wes ooncluded- (l) that: at constant temperature. und1 spe.ce re.te, ag Ilnert .

Item No, 19 - (13 pages, frames 22-3&)

1oontent drops;. conversion rises and.; liquefaotion Arops; - (2) &t conptant’ merto.‘
“Soncentration-as-space rate-is inoreaged, conversion-drops-end-liquefaction
‘is unchenged;. (3)-&s inert content-and: through-put are both lowered simmlten-
eouely the conversion inoreases while the degree of liquefaction remains the :



Item No. 20 - (7 pages, fremes 35-l+1)

A mamor&ndnm dated Meroh, l9h2, discussing the effect of chenging
the ratio of hydrogenito €O in the synthesis gas in the middle PYessure syn=-
thesls. There iseme indication that by varying the Ho:CO ratio from 1.75

to 2.25 frequently, the conversion and yield are unchanged but the cetalyst
life is inocreased. .

Ltem No. 21 - (11 peges, frames ué-5a) |
" A memovendum dated Pebruary 5, 1941, discussing the effect of re-
oycling in the normal pressure Fischer synthesis. It was concluded that

increasing recycle increases conversion a.nd. ca.ta.lyst life end inoreases the
olefin content of the product.

-Ltem No.: 22~ (13k-pages ,--:framea:é&l&é-)

: , Thie section consists o:t‘ minutes. of. maetings, memoranda, etc,
covering the development of the middle pressure synthesis with a cobalt
cetalyst during the period 1937 to 1941, In’ general there is very little.

interesting tec}mioal 1nform&tion in this section.

) It conte.ins, rather, more resea.rch;programs . discussions of plen-
ned. work, etc. Suunna:ries of three memorends of some technica.l interest are
glven below: :

. A memorandum dated December 19 B 1939, a.nnouncing the d.evelopment
of & high cobalt catalyst (100 parts cobalt to 10-20 parts of kieselguhr)
promoted by mangenese which “de-capable of causing 100% conversion at 5-20-
atanospheres and 160-170°C with the produotion of a prod.uct containing 70-

‘ A memorandum da.ted Jenmary 11, 1939; on wax synthesis. ‘It states .
“thet wex production-in.CO-hydrogenation is increased by: (1) low temperaturéd;:
(2) nigh CO content of synthesis ges; (3) long contact time; . (h) high pres=
sure; (5) ‘high cobalt cantent of catalyst. L

. s memorandum of Ma.y 9, 1938, disoussing ‘the effeot of preseure in
CO hyd.rogenation. “Yhen- compa.red with the-normal-preasure synthesis, the
middle pressure synthesis (5-20. atmospheres): (1) increases catalyst life;”
(2) incresses yield; (3) results in more complete. conversion;. (h) results’ 1n
“higher botling products; (5) e ~capable of greater seleotivity,

Item No. 23 (65 pages, frames 187-251)

‘ 'I'his section oonsiete of a geries of summa.ries and “reports on the
cobalt mid.dle pressure synthesis. Below is a brief ‘summayy of t‘hose 1tews
of technical interest.‘ b :

oA statementii‘by T, Plchler-aboul the middle
° ning quelitetive discuss 1y ¢ rate;” catalyst régen a_-
t:lon, 6tc., and inoluding c\i’rV“é‘é“cbrrelating pressure wlth yield 5 catalyst
1ife with qual:lty of product, eto.

,],‘“‘.



A memorandum dated Octobor 12, 1937, containing reeults of work
on the middle pressure ‘synthesis with a normal cobalt oatalyst, It states
that addition of nickel reduces wax formation end that high hyd.rogen ceneentra- '
tion reduces the amount of wax and heavy material.

#ot A memorandum da:bed. February 17, 1938, on the offect of a high
conoentration of carbon monoxide in the synthesis gas. It was stated that
with a noxrmel cobalt catalyst. -higher-temperatures were required for a given

‘ oonversion. The amount of liquefaction remalned the same but COp formation

.- rose sharply. 'The boiling point of the liguid product-was—no

except that wax formation was suppressed. The adventage of “high CO concentra-
tion is the unsaturated character of the m'oduct Tables are included giving
dataontherun.' ‘ IR

A compilation of rosults from ‘the operation of a pilot pla.nt from
“October: to December, 1937, -in-the middle: pressure: synthesis, - The addition™
of ammonia during the rum to neutralize acids formed had lan. u.nd.eeirable effeot
on oatalyst activity« L —

A memorandum dated. April 7 s 1938, discuss:lng an investigation of
‘the water soluble products of ‘the middle pressure synthesis. About one gram
per cu. ft. of synthesis gas was formed and it wes found to consist principal-
1y of organic acids. . :

- A memorandum dated. July 12, 1938 s on a method of mcreasing the
gasoline content of the product of the middle pressure syn‘bhesie. This can
be accomplished by (1) recyoling, (2) use of higher temiperature, (3) use of
& cata.lyet of low cobalt concentration, a.nd. (lt) use of a coba,lt-nickel eata.];y'st.

: A memora.nﬂ.um dated September 16, 1938 in vhich it 1s stated tha,t a
-normal- cobalt-catalyst-was: operated for 107 days: in- ’the middle pressure
eynthesie without any decline in aotivi’ey. ; |

~In additicm to the above 1tems ’ there is some deta. on pilot plant
runs, 1nspeotione of moducts, vetc.

] Item alt - (IL'L2 pages, framee 252-363)

. | This. eeetien contains minutes of meetings, etc., covering the devel- :
opment of, the middle pressure synthesis with en iron catelyst. .In general
it contains little tecmicel “informetion. Brief abstracts of thoee memoranda
conte.ining information of interest are given belew.. : I ‘

.....

g A memorendum de.ted. January 28, 3 1911-3 diaoueeing iron. catelysts. Tt
is stated that there is no iron ea.talyet couparable to. cobalt catalysts since -
~all iron catalysts. require preagure (10-20 ‘atrosphere) and operate at: higherm e
~ temperatires (above 200°C.). ~However, under these conditions there are & \."
variety of active catalysts which can give prod.ucte of: highly different cherac
terigticsv— mThe:compesitionewofwtheﬂmriouedromcatalyetsa,lie..inethe following.

Tenge: T

- 100+ Fe S
ce=h e
10-30 CaQ o

30—150 Kieselguhr

. ‘_3_. :



The catelyst activity is Very semsitive to the method of preparation and
the prod.ucts are In general more unsaturated ths.n those from & cobalt oe.talyst.

A memorandum dated D\eeember 22, 1941 reporting & high- conversion and”
high wax production (75% of the liquid produot) with an iron catalyst at low
temperature (220°C.). This is a.ttributed to the fact that the synthesis gas
contained no inerts,

P Minutes of a conference dated April 19, 1911—0 d.iscussing the middle
-pmssume—synthesis in-which-it-1s-stated that«inoreasmg—ths—cerﬁg—r&tie——
inoreases oleﬁns tut not wax,

. A memora.ndum dated February. 13, 1940 on the olefin. synthesis. Al
'iron catalysts give high ylelds of olefins, the Iurgl catalyst ylelding a
gasoline containing T7% olefins., A high CO concentration favors olefins and
=py-using &:ratio:of C0: to hydrogen:of ‘1.5, the-concentration of - olefing in =~
‘the final product is as high as 75 to 90%. Recycle also .causes & small in-
creege in the olefin concentration. ' : »

A letter dated Jamuary 30, 1940 discussing e sample of wax from the
iron middle pressure synthesis stating that it is suitable for fatty acid
production. The-wax-oonsisted of 55% normal paraffins 15% normel olefins,
10% iso-olefins 3. 10-15% oxygenated pwoduots . and the balance. isopa.ra:fﬁns.“_‘ )

. L “A ‘memorandum deted Decembex 20 s 1939 discuss:}ng the iron syn'bhesis.
The catelyst wes activated with water ges ra'qher then being reduced with

pure hydrogen. After activation operating conditions were 225-245°C., 10-20
atmospheres pressure, 0.1 cubic meters per litre periour gpace rate, conver= .
pion of T5-90%, cetalyst life of at least 1000 Hours; and methene formation -
of 2-12%. The yleld of liguid product wes 145 grams per inert free cublc.
meter of synthesis-gas: -During-the first-100-hours-the-product-wes principale-
"1y gasoline with only 10% wex, after 200 hours the product conteined 40% wax,
end. after 260 hours 50%. '

Item 22 - (9 pages, fremes 367-375)

v A memorandum dated September 19, 191+l glving comparative laboratory
and pilot plant ddta on the mid.d.‘l.e pressure mynthesis with an iron oatalyst.
It contains no unusual 'eechnical information. , _

Ttem 26 - (,9, pagos, framss 367-375) ; |

f—develepmnts—-in—lshl—en—-
bhe 1ron middle. ;pressure syn’chesis. These ‘papers contain a considerable amount
of interesting technical 1nforma'bion including tables of data, gt‘aphs ’ eto. )

1llustra’oing the que.lite.tive conclusions given belov. i

o It states that wax fomtim ig & ftmction of the oataa,vst preoipi- .
~ta.n’b*used—~with-KOE,-Na0H,»» »Ne,acO}-beingseffectivsminbthatmorden.mﬂ.‘he offect. .
“i§ Very great; with the wax content”varying from 664-to 18% ofthe-totalp oduO'g,
. and vice versa gasoline . ‘
“'reduoed when the catalyst id’ "precipita’oed with KOH." ,Variation of “the pH-of
. ,precipitation of the oatalyst bas a great 1p:t‘luence on ’che oonsistenoy of the




wax i‘ormed., oh the reaction temperature s on convereion, and. partioularly
on the Gonsumption ratio of CO:Hp. Ag the pH of vrecipitation inoreases
operating temperature decreases., The consumption ratio of CO:Hp decreasesd
as pH of precipitation increases. \There 1s algo a very large increage in
the amount of oxygenated compounds as the pE of precipitation increases.
. For example, the OH number of the gasoline rises from 17 to 113 ag the'pH.
increases from 6.8 to 9.4; and carbonyl, neutralization and eaponification
numbers also increase. The olefin content 1s also perhaps elightly
increaeed _ o -
[ I
. Since it is deeirable to have a catalyst’ which glives the right -
consumption ratio of CO to hydrogen (for water gas about 1:1.25) a oate.lyet
wag developed which gave at 245°C, & yield of 140-145 grams of liquid product
per cubic meter of synthesis gas. -This product contained 60% by welght of
wvax end the oonsumption ratio was the desired 1:1.25. The catalyst consigt-
“ed of 100 Fe, 5 Cu, 10-Ca0, 100-150-kieselguhr precipitated with KOH with a™
pH of 6.8-7.0. _This catalyet vas selected as the sta.ndard. catalysts .

. With the stendard ca.ta.l,vet it wag noted the.t Wex prod.uotion drop-
ped over a period of 1000 hours from approximately 65% to 40%. Attempts to
bring up wax formation agein by removing adhering wax from the catalyst by
extraction and by hydrogenation hed no favordble effect. It was found that
by increasing.the.alkalinity considerably.- (impregnating the - catalyst- with» ao%A

potassium aluminate)-that—the—catalystvwas fairly well stabilized &o :
wax formation was concexned but that the coneumption ratlo of CO:Hp was l 0.7 .
The e.d.d,itionI of only 5% potassium is helpful but not eufficient.

As temperature of reaction 1s.lowered wax i‘ormation 1ncreasee. For
“example, wix formation inoveases Trom 125 &t 300°C, to 75% at 225°C,  The use
of a hyd.rogen rich ga.s he.s no effect on the tempera.ture of rea.otlon or on thei
“wax ‘content. R . ‘ T
: : Luxmasee s & cheap gource of iron from bauxite refining, can 'be sub=
stituted. for pure lron without bad effect. The substitution of silver for
. copper in the catalyst gives a product of: ‘high wax, olefin, and oxygen content.
The activity of the catalyet is\aleo vory dependent on .copper concentration. f

e

-greatly and. the gaeoline increasee. Sma.ll traces of the copper have a vezy
large ef:f‘ect on increaeing the we.x content of ‘the prodnct. , .

o “The tempereture o:E’ reduction e.fi’ects only the coneumption ratio of
CO: E?_, cha.nging it from 1l:l1. 2 ab. 275°C t01:1.08 at 325°C," :

L There is aleo e.ttaohed a 6 page report in handwriting on the prepare.-
Jtion of iron ce.ta]yets for. the midd.le preeeure syntheeis of gaeoline.

“ .

‘Item 21 - o pagee, ‘fremes 376-379)

~thie- course ;
ini‘ormation is inoluded.

?Item 28 - (3 18808, framee 380-382)

A memora.ndum dated. My 11&, 1911-3 eugéeeting the.t oxwgenated producte
reeult from a.n GKO type reaction. S :
‘ '__:'5,- "



Minutes of & meeting dated Octobor 18 R 1938 disoussins nickel cate
~alysts in which 1t was stated that nickel catalysts are unsatisfaotory because
Jof the high methane formation.

Item 29 - (5 pages, frames 383-387)

‘ Minutes of & meeting dated July'9, 1940 discussing rroposed plant
cha.’nges. It contains no teohnical information of interest.

Item 30 - (1 pase, :t‘rame 388) -

. _ A memorandm de.ted May 21, 19h0 concerning the ccnstruction oi’ a
reector. Of no-interest, - .

I3

',Item 3l - (19 pages, frames 389-2;07) ) o ‘ ﬁ

Minutes of & meeting a.e.ted June 8, 191+3 disoussing the production of
' high alcohols (in the Fischer synthesis) ‘It contains no interesti_ng technical
informs.tion.- : L
. A memorandum dated Jenvary 27, 1942 discussing direct prod.uction of
alcohol in the Fischer synthesis. It is stated that high pressure (100 atmos-
A_L__pheres) is desirable. Iron eata.]ysts are. superior to. coba.lt and, incroaging.

" Inoreasing temperature decreases the concentration of oxygenated products. The
presence of acetylene in a synthesis gas favors the formation of alcohols.

Item 32 - (Frames 1»08-&17) S“& -

Minutes of & meeting ‘dated Jul,y 21, 1943 dtscusses the production oi‘
“"wax'for use in-the fa.tty acld- synthesis. ~Contalngno-technical- i_nformm;ien.

7 tem §3 - (2 rages, fraues- 118-419) [

_ ‘ Two memoranda dated August 17, a.nd Msy. 3, 19#3 y on the status of
methsncl experiments e.nd describing a good. synthesls for methe.no]. et h5-50
—e:tmespheres—pressure. - TR i Lo

Item Item 3% - (18 pages, :t’rames heo-u37)

This contains & series of monthly reports frcm February to September :

1944 on experimental work on the processing of olefinic gasolines including ehy

‘and incomplete. . . e o _
'A.’Iterm 35 - Misoella.neous Ruhrchemie Pa.tents - (130 oG08, fraines 1+38-567)

Patent No. -70181#6 issued January 21& . 191+1 on- the solvent removal of
wexX Trom & “Fischer catal P , -
.‘ ' ‘,Patent applioation dated. February 25 ’ 1936 ’con :
acetylene from h.vdrosar'bon -gages by & two-step: extraction with watemt norwal
' temperature e.nd. 10-15 e.tmospheres pressure.




- Pe.tent No. 736976 issued July 2, 1943 on & process for the-prepara-
tion of oxides of e.lkaline ea.rth metals free fyom iron- a.nd silica. ’

- Applica.tion dated Ma.roh 31, 1936 on the hydrogenation of CO with a
coba.lt catalyst activated by thorium and magnesium. _

v Patent No. 703225 issued March L, 191+1 describing a pla.nt for the
catel;,'tic synthesis of hydrocarbons from CO and hydrogen.

An application dated June 23, 1936 on-& process for the conversion 4
gg. kg.:?iand pteam into CO2 and Ho with &n iron cata.lyst conteining at least 20% .

v . ‘ . - - LT o
o 'l;e:tent No, 722707 issued Julp 27, >l91+2 on & process for the prepar-’

ation of a.ldehydes Dy the oxidation of etbylene and its homologues with en .
“active carbon catalyst. o

Applica.tion da.ted February 19, 1937 on a process for the reoovery of
acetylene from hydrocarbon 28808,

. An add.ition to & patent on. the use of propylene polymers as an: add.i-
'bive for lubricating oils.

An applicaidon dated April 29, 1937 on the removal of 002 from
technical gases with lime.

U An application dated July 20 ’ 1937 on & ‘process for the prepe.ra.tion of
catalyste.for gasoline synthesis by the sinmltaneous precipitation of the active
"components with the carrier. : a . _
""An application dated September 2k, 1937 on & process for the prepar-

stion of a coba.lt magnesium catalyst i‘or CO hydrogenation. -

An application dated September 214- 1937 on & process i‘or‘/extrud:lng a
“thick paste through a perforated plate. - S
. - An - application dated- Jmuary 5 51938 -on-&-process Ffor regeneration of -
a catalyst for gasoline synthesis by pretreatment wi’ch steam before redissolving

‘ in acid. ‘ . ‘

Pa.tent I\Io. 69#152 issued July 26, 191&0 on & pr\ocess for ’che separa- :
tion of thorium :{‘rom sludges conta.ining iron and thorium. :

: .
Pe.tent e.pplication dated May 6, 1938 on a prooess for “the prepara.tion
of': a.lcohols 8 by the. absorption of olefine in a-ptrong acid such as suli‘uric

acid followed by saponification of the ester formed. e e ; o

v
-

1]_ o

. ‘
;:I’etent applice.tion“dated"June 30 ) 1938 on. a prooess for t.he separa.tion
of horium. 1n en iron free-fotmn :Erom iron-thorium sludges. S

o A appliceti A da‘oe July'l, 1938 -On 8- process for increesing the -
-knoclc value of - ge.doline from GO hydrogenaticn 'by contacting at 150-250 C. ‘

g



with acid treated olay oonteining aluminum chloride. There is also 6
pages of correspondence with the Patent Otf'fioe on this. patent.

An epplication dated J’uly 1, 1938 on a slight mod.ifioation of
the above process. . ‘ S

An- application dated August 29, 1938 on a process for the aroma.ti-
zetion of streight olnin paraffins with Mgo activated. with 10-50% Crp03.

An application dated Septembem 1938 on & process for t,he,prepe.r-
ation of oxygenated“hydrocarbons from CO-and-olefins- (the-axo process) :

Applioetion dated September 19, 1938 on a process. for rewoving
lime from cobalt solutions by precipitating 1t as CaF2. SRR
S se——An application- dated September:-19;-1938 ‘on-&: process i’or {mproving -
lubriceting oils made by polymerization of olefins by treatment with bleach=
ing clay, treatment at high temperature with elementa.r:y sv.lfur followed 'by
-an after~treatment with a.lkaline agents.

_b__An_app,lioa.tion deted September 19, 1938 on & process for sulfur-
izing lubricating olls by treatment with suli’ur at increased temperawre in
~the- presence-of -vulcenizatlon.- e.ccelerators. e e

t

\ ' N
— An e.pplioe.tion dated-Seépteiber-30,-- 1938 on & prooess "for the re-
duotion of Fischer type oatail:ystrtzith—g&e*containing vory low concentratlons

M epplioeﬁon d.ated 0ctober T, ; 1938 ona process ‘for the recovery
yof thorium 'by the d.ecomposition of potassium th.orium eu]i‘e.te. v

An applicetion dated October 22 ) 1938 on & process- for the recovery
‘voi‘ thoriv.m from iron-thorium sludges by the above method.

- An e.pplioation d.ated October 31, 1938 on & process for the deter- -
mina.tion of the stability of lube oils. o .
B j_‘ An application de.ted Octo‘ber 31, 1938 on, & proces:s for improving
lube oils made by the. polymerization oi‘ olefins ‘by tree.tment with selenium
or telluriwm. "~ "

: “An epplication deted November 5, 1938 on a prooess g for the- regener- :
ation of CO hydrogenation catalysts y cen . uf .
waxing is completed. L

IE':_“

An application d.e.ted. Novem‘ner 55 1938 on & slight improvement of
r;the e‘oove process.

:'prepa.ration of -high-cotane- gasoline- i‘rohﬁi” 'products of.CO hydrogenation by

_.thermel cracking. of. the. middle. a:oﬁ. hee.vy oils end conVersion of the. resulting
- olefins into a.lcohols. Sl S

L/



A patent applicatlon dated Jemuary 9, 1939 on'a process for the
catalytic oracking of hyd.roca.rbone in which some of the oracked produots
are recycled. \ o

=t
A patent application dated February 10, 1939 on & process for thd
conversion of straight chain paraffins of 6 to 12 carbon atoms into aroma-
tics with a chromia alumina. oata.lyst. ' N :

A patent application dated February 11, 1939 on & process for the
—improvenent-of lube_oils made. by olefin polymerization by heating with
lower bolling products in-the presence of fresh aluminum chloride.

' A patent application dated February 9, 1939 on a process for the
preparation of lubricating oils steble to oxidation by polymerizeiion of
.high r'boiling, olefins rf_olloved Dby treatment. with: aluminum chloride s e

JX petent-application dated February 10, 1939 on & process for im-
proving lubricating olls by treatment with aluminum chloride followed by =
the addi'bion of anti-oxidants.

!
!

—Item—36—-—bt&ecellmeous—3uhrchemie Patents—(lBQ—pagee,—frames -568-749)—

" An e.pplication dated Fune' 21, J.9h3 ona proceee ;‘_r Temoving
chromium from technical producte by extraction wvith sulfuric agid. ..

An application d.ated June 29, 1943 on & process for remov:lng alco~
hols from hydrooarbone by extraction wlth eulfonatee or fatty acide. :

A patent application deted Jul,y 9, l9l+3 on & process for the ‘pep~
-aration-of -sulfuric-acid- esters-of-high -boiling-slcohols from-hydrocarbons -
by neutralization followed by extraction with low boiling paraffins.

A patent application deted July 10, 191+3 on en awtomatic appara.tus‘
for pumping small emounts of liquids in an electrolysis apparatue by dis-
placemen’c vith the gas generatecl in. the reaction.

" An appllcation de.ted July 12, 1911-3 on a process “for removing ohlor-
ine from hydrocar’bons by treatment with zinc. ,

An applioa.tion deted July 14, 191L3 on &' process for the recovery of
:f‘atty esters from soep, concentrates. ' '

Y applica.tion dated July 15, 1943 on en improvement of the a‘bove
| process. .- - . R IR e e e
L “An applioa‘d.on dated July 19,_191L3won a- proceee Tor the polymeriza— -
~tlon. of olei’ine with a metal halide acld.ition complex._ ‘

An applioation aated Julv 21, 191+3 ‘on & method . of proceesing alumi-
» num chloride tar oile. ‘ :

- An epplication dateeruly 23 ’ 1943 on & proceee for the -orepe.re.tion .
A o-f fe,tty aoid ealte from eetexie 'by oaue'bio 'fueion. ‘



An epplication dated July 30, 1943 on a procesg for the activa-
tion of CO hydrogenation oatalysts by washing with solutions of alkali or
alka.li carbonate. :

‘ An application dated August 20 ’ l9l+3 on & dehydrogenation catal:,'st
consisting of ohromia alumine promoted by an alkali metal.

' An application dated Angust 25, 1943 on a process for the separa-
tion of mixtures of sulfuric acid esters of high moleoular weight alcohols
from hydrocarbons by neutralization and extraction.

An application dsted Septem’ber 9, 1943 on a process for the re-
moval of oxygenated compounds from hydrocarbons by adsorption on gilice. gel
or aluminum gilicate. - ) ‘

. 1, b T -
" An application” dated” September 9, 191+3 ‘o' inoreasing ‘the gtapll- -
ity of lubricating olls by passing a dilute solution through an adgorbent,
such ag silica gel. .

An application dated Septeuber 15, 1943 on & process for the
prepa.ration of organic aclds by ' the oxidation of ooal with nitrogen 0X1(168
and air.

An application d.ated Septem‘ber 15, 191&3 on & process For the
preparation of condensation products -of- forml@ehyde ,»urea anLnitroparai‘fins.

apparatus.

- An application dated December 20, 1910-3 on & process for preparing
aviation gasoline from streight run gasoline by i‘ractionation and. Yecombina-""
tion of the desirable. fractions. :

--————An—application dated Decem'ber 31, 1911-3 on a process for the poly-
merization of oxygen- containing CO hydrogenation prod.ucts by dehydration
over MgO—AlaO3 followed. by polymerization. , .

: An application dated Januery 6 l9l+ll- on & process for the prepar-
ation of -alkali i‘ree water-oil emulsions. 23 T ;

‘ . .An application dated January 8, 191+h on & process for the. prepar:__
_;ation.of.xmtar.ll.eml&i_gf_ﬁ_"_ith thB 315- Of aluminum BO&PB- :

An application d,ated January 13 y 19&1& on a process i’or the prepar-
ation of chlorinated WaXo oo . ,

b An application dated. January 15 3. 191&1+ on & prooess for the prepar-"
a.tlon of agtive dehyﬂ.regenation catalysts 'by spraying the active oomponent ‘
o the “carrier,s-




an appiication dated Jenuwary 25, 194k on & process for removing
chlorine from high molecular welght hydrocarbons "by treatment at high
temperature with silioa or alumina catalysts. S

An e.pplication de.ted Ja.nuary 27 , 194l on & process for the removd.l
of chlorine from high moleculay welght compouna.s by tree.tmsn‘o with copper . .
* and/or iron at high temperature. '
An epplication dated February 4, 1944 on & wethod for. preparation f
. of low molecular weight fatty aclds by alke.li fusion of thp corresponding '
-aldehydes. ,

in application dated February 8 ; 194k on a process for the prepar-
e.tion of synthetic soaps by caustic i‘usion of alcohols from CO hydrogena’cion.

An s.pplice.tion dated Fe'bruary 9, 19lth ona process “for the prepar-'
‘ 'ation of lubricating oils from wex by chlorination followed by dehydrochlors
ination and polymeriza‘oion.

An application dated Mexch 9, 191+h on a method of removing ash
from water-gas generetors.

An applice.tion dated. March 13, T19hN c on &’ process “for the prepa.ra-
tion of nitroparai’fins by treatment with concentrated nitric e.cid..

- Mn application dated Maroh 10, 194k on a process for the separtm.
tion of high molecular weight sulfuric a.cid egters from hydrocarbons by ‘
'neutrelization e.nd extraction. , e

. A applice.tion -dated March- 29, l9’+1|- on-a. process-for the. d.ehydrogen- .
‘a‘bion of hydrocarbons to aromatios in an adiabatie process. .

Ay e.pplice.i:ion —dated— Apri—l—ll-, 1944 - on -equipment i’or the automa.ticﬁ
_ﬂ‘add.ition of . exsctly measured smounts of lig_uids at low pressures. :
1
S ™y application dated. April oh,y 19l+1+ on &an appa.ra.’ms for ’che auto-
matie sampling of gases” a’c Jdow pressure.

" An application dated April 28 5 19141& on‘ a process for the prepe.ra-
tion of high molecular welght compounds from low molecule.r weight olefins o
-by the addition of CO i’ollorwed. vy ce.ustic fusion. :

, An application aated Me.y 15, 194% on a process for the prepara’oion
. of resins by reaction of water gas a.nd cyclopentaa.iene.‘ . -

©An application de.ted. May 155 191#& ona process x"or “the” improvemsnt
vof the efficiency of cracking units. o , R

An applicai;ion d.e.ted. June 8 ’ 19Ml- on a. process i‘or the improvemsnt )
',of syn’ohetic lubricants by trea’anent with aluminum chlorid.e and elementary




‘ . An application dated July 20, 1944 on & process for the cate
alytic cracking of kogasin to obtain low boiling olefins with & silica .
~elumina-catalyst in—thepresence—of-steam-as a diluent.. _.,_,\___,_g,,o,_ E—
A memorandum dated August 1, 1944 on the preparation of high
- molecular welght hydrocarbons by polymerizetion of olefins with aluminum
chloride after pre-treatment with alumina e.nd. a.llmli. ‘

An application dated August 3, 1944 on & process for the vemoval
of chlorine from polymers of Flscher olefins with zino oxide or zino. :

, An application dated Angust 31, 1944 on a reaction oven for the
continuous combustion af Hes to sul:fur.

] ___An application dated September 15, 194k on a process for the ,'
”regeneration of thorium from iron-thorium sludges.

Item 37 - (272 pages, fremos 750-1021) —

o This section conteins reports, memorands, etc. on the up-grading
of Fischer synthesis products to motor and aviation fuelss The methods

. used were those well-kmown in this country, l.e. thermel and catalytic

"'“"cracking'"' reforming; “polymerization; -etc., and -while there appear to- ‘be-

no particularly unusuel results the various memorande are listed below wlth

a brief description of their contents in order to facillitate reference

should the deteils 'be desired ,

. —t Minutes of a meeting dated October 19, 1943 oonceming methods of
determining octane number -of synthesis gasoline (3 pa.ges). '

" Minutes of & meeting dated August 23, 1943 discussing discrepan- -
eies in octa.ne number determinations on Fischer gasoline and discussing
poseible, golutions to the problem (h pages).

A memo\rmdum dated April 29, 191L2 on the determinetion of "Abreiss-

'temperature" of gasolines (17 pages). : —

I A memorandum dated July 1& 'L91+0 giv:lng a oomparison of aromatize.-
tion, catalytic cracking and- themal cracking for the preparation of -aviation -
gasoline from-synthesis products. It was concluded that catal;ytio orack:tng
was the most eoonomical Process (3 pages) o :

Tt K memorendum deted Februa.ry 1, 191LO disoussing the ootane number of"’
,gasolines made by blending polymers e.nd cra.cked gasoline (5 pages)

- A letter d.ated Mey 25, 1939 conoerning the oomposition of blended
: ‘gasoline (l page) . . L

-k memorandum dated Mey 5, 1939 on- the refining of. ora.oked 5asoline .
"“"with o1&y et £00-300°CT Eo Inorease. octane HUEbers ,1noresses—mm:fch~as :
6y 3 octane nhmbers by this- -methodiwere - reported. -Tables.-of- results a.nd
»oorrela.tions of the various veriables a.re glven (20 pages)

)



A memorandum dated Ma.rch 21, 1939 on the lead suscepti‘bility of
cracked gasolines (2 pages). -,

A memorendum deted March 8, 1938 an the preperation high octene
aviation gasoline from Fischer products. The methods include eromatiza-
tion, catalytic oracking and polymerization (2 pages).

A memorandum dated Februery 18 » 1939 on the octa.ne num‘cer of
Fischer gasoline fractions (3 pages).

. Aletter dated February 13, 1939 giving resulis of octane number
determina.tione on Fischer gasolines (» pages).

= A memorsndum dated Japnery 31y 1939 on the prepa.ration of aviation.
 gagoline from Fischer products by aromstization, catalytic oracking, poly-
merizaﬁon, eto. (2 ;pages)

' ..A memorendum de.ted January 26, 1939 on the preparation of aviation
gasoline from Fischer Products Dby the above method. A flow diagram is !
included. ~ : .

i

S A memcra.ndum dated Jeanvery 16 1939 concerning the lea.d suscepti-
-~'bility of- Fiecher gasolines (6 pages).. S —

l

A memorandum dated December 23 ’ 1938 on the octene nuuwber improve~
ment of Fischer gésolines by the addition of tetraethyl leed and by the ’
addition of alcohols. - It includes 50 pages of teblesand graphs (55 pages) j

" A letter dated November 23, 51938 giving the results of octe.ne— o
‘number determinations, etc., on a Fischer gasoline (5 pages) : o

. A letter dated Ootober 31, 1938 concerning the production o:t’ wotor
gasoline from Fischer synthesis products by the usuel methods of a.romatiza.-
tion, cracking, etc. A cost estimate is included (5 pages)

. A letter de.ted June 10, 1938 concerning the prepara.tion of avia.tion-
j"gasoline “From Fischer: products (3 pages). - _ ozl .

- A memorendum dated Mey 6, 1938 conoerning cracking experiments on
& kogasin middle oil (6 ;pages) ’ . ;

A memorandum of April 29, 1938, ccnoerning the’ composition of liquid
products from & Flscher noraal pressure . synthesls with Tecycls. Tt stated™
that the effect of reoyoling wes to’increase yleld of gasoline end olefins.
Tables - showing the.. ei‘fect o:t‘ recyole under various conditions are given

_(15 pageg) - : W.“Hw“.xmw.U,cwpqmmnmuuw.u.u.”:”

F’,’”""’

‘ A report: dated Maroh 29, 1938 on. the juprovement of the octeme
_nmmber..of . Fischer. gasolines by et “phosphoz'ic*acid*-at*high«tem--
~eratire-and- pressure (3 pages).

. ‘A memsvendun dsted Nareh 25, 1938 on the abtoupted preperation of
' avietion gasoline i’rom cracked gasolines by the ‘addifion of- 1ead ( 1 page).

39;351



A report dated March-15, 1938 on the analytical distillation of
a gagoline sample and on the attempted correlation of - oota.ne number with
eniline point (21 peges).
P' ¥
A memora.ndum dated February 15,, 1938 on the orack:i.ng of kogasin
' fractione and the production of lubriceting oils by po],vmerization of the
resul’cing olefins with aluminum chloride (8 pages).

A memora.ndum dated Febrnery 1l, 1938 discussing the preparation of

standard. fuels for use in engine tests (20 pages).
5 ,

— A report dated February 11, 1938 on experiments on the effect of
high temperature clay treating on the octane number of oracked gasoline in
which 1t was gtated that appreclable increasee-of—ee%mmber—(—frem%-te—
.20 octene numbers) were obtained, probebly due to olefin. 1aomerizatlon
ogourring during the treatmsnt (18 pages).

i

A memorandum dated. July 14, 1938 contains experimental data on the
storage stability of _cracked gasolines (5 pages).

“"Minutes of a maeting dated October l, 1940. conceruing methods of -
evaluating aviation- gasoline. o L T g

Minutes of a meeting dated April 15, 191L0 discueeing epeoifica.tions,,
for fuels, partiowlarly with respect to "Abreisstemperature” (8 pages)..

.~ Minutes of & meeting dated September 16, 1938 conceming speoific&r
-tions for aviation gasoline (5 pages). :

- . Minutes-of &-discussion. dated. Februexy. 1h,. 1938 conceming the_pro-t.i..
posed. sale of in.forma‘cion on an Americen. reformins process to Rulxrchemie

(3 pases)- - , _

[T

Minutes of & meeting dated Februaxy T, 1938 concerning prod.uction
of aviation gesoline by craclclng (4 pages).

“Minutes of & meeting dated Ja.nuary 33., 1938 ‘on the” blending of gaso-“
lines (2 pages) R

A mamora.ndum da.ted Ja.nuary 20 s 1938 on the evalua.tion of fuels (h
pages) : o |

b

A table d.ated. May 21+, 1939 giving data on blended gasolines.

" A memorendum’ dated my 31, 1938 oonceming ’che olefin conternt oi‘
gasolines from & Th=Mg catalyst., "It sta.tes that apparently thoriwm- alone

gave greater olefin yielde (2 pages) SR e

_I:ta_lg ~~-3j- (29 pages, frames 1022-1050)

This sec‘oion consists o:t‘ reports,_.mimtes o:t‘ meetinge, eto., -on. the .....
polymerizatlon of 03 and.- Cl; olefins to prodnoe'gaaoline.l It ocntains no new )
or unusual information. S SCTSEIT b i




Item 39 - (13 pages, frames’ 1051-10631

This oongists—of--3- mamoranda on ‘the cha.nge in-the- quality—of &-
gasoline uwpon remoml of the C7 fraotion. ‘

Item 40 - (1 pegs, frame 106k)

A description dated July 2, 1940 of a gasoline made vith an
-iron catalyst.

Item 41 - (3 pages, frames 1065-1067)

- A memorandum of M&rch 3, 1941 ccncerning recycle gasoline from
the middle pressure synthesls.

Ttem bz - (5 pages, frames 1068-1072)

A memorandum of Angust 30, 1S40 describing the Fischer synthesis
plent at Ru.‘nrchenrte.

Item h3 - (4 pages, fremes 10"{3-10"(6)

o - TWo- repori.s descri bing t‘he operations of _the Fischer. synthesis
;plant.

Ttem Il Ld& - (9 pages, fremes 1077-1086)

‘ Memoramla concarning the q_uali’oy a.nd delivery of kieselguhr and
»cata]yst. . _ ‘ 1

Ttem hs (e pagés, Tr6Iss 1087-1090)

Memorends on the- prepara.tion and uge of iron oe.talysts.

. } Q . B B
Bog aaho, Target 30/5.01 Ruhrchemie, A c., Sterlcrade-ﬂolten
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Item 1 - (ao pages, frames 1091-1110)

\ A1 st of pereonnel to be evacuated.

Item 2 - (23 pages, :frames 1111-1133)

L A report: in English on the present state of the syn‘chesls of
hydrocarbons et the: Ruhrchemie synthesis pla.nt (I"ischer-'l‘ropsch)

u139.5; 31+50 - Ta.rget 30/5.0L Ruhrchemie, A G Sterkrade-ﬁolten

An :mdez of- documen'bs i'i l"‘Ba.g,‘3 50,
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A"‘Item 1- (5 pa.ges, i‘rames 1134-1138)

A pa‘be'nt application dated Novam'ber 30, 1911-1L on the production
of olefins during CO hydrogenation by the addition 'of small quantities
of orgenic acids. .

Tten 2 ~ (16 pages, frama9'1139-115h)
| Minutes of & meeting dated September 11, 1940 on CO hydrogena~

tion with en iron catalyst. It contains a falrly good review of the
whole subjec’c by Dr. Pichler and inoludes tables of data.

Tten Item 3 - (63 pages, frames 1155-1217) -

L

- This section contains- 63:-pages of experimenial data -(tables;.
gra.phs ) etc.,) of experiments with iron &nd cobalt catalysta.
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