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4, X0 - Process

Material balance for the manufacture of fat alcohols ” 1
by the aldehyde synthesis and hydrogenation (oxo process.)
February 7, 1940.

Discuésion of I.G. with Ruhrchemie oﬁ thé OX0O process. ' 5
(Ma_nufacture of olefins, discussion of the 0XO process.)
February 15, 1940. ' -

Instructions for the experimental operation of the .5
aldehyde synthesis using a catalyst suspensione. (Catalyst -
used, addition of Co and Hy on propylene, addition of co
and Ho on liquid olefins). February 21, 1940. One flow-
sheete T .

Flowsheet of the 0XO pilot plantsSept.-14,-1940. 2.-par®s. ... .
Flowsheet of the OXO pilot plant.Sept. 18, 1940. 1

Memorandum on & meetiné on the preparation of metal 1
carbonyls. Dec. 9, 1540.

~_ Report on the preparation of textile agents from olefins. 6. _
by direct sulfomation or by sulfation -after conversion of - ——x— —-
the olefins to mlcohols, February 6, 194l. '

Memorandum on & discussion with Ruhichemie on the alde- 3
hyde synthesis by the 0XO process. February 2, 1940.

Memorandum on .the cost of a plant for the CXO process 4
(10,000 tons olefins/year) to be built jointly by I.G. and
Ruhrchemie. April 30, 1941. ‘

Memorandum on & discussion of QX0 problems -with o 3
Ludwigshafen. (Exchange of information on operations, — ..

‘- catalyst problems, reactisn of low-molecular weight ﬂole_;?ins,-‘
reaction of medium and high molecular weight olefins, reac-
tion with other unsaturated compounds, plant'visit). Decem=-

ber 12, 1941.

?

RESTRICTED




"RESTRICTED

Technical 0il Mission

Index - Reel 14 , Page 2
INDEX ITEM No. No. PAGES
Letter by Dr. Otto Ambros (Ludwigshafen) to Prof. Martin 2
on the reaction with low-molecular weight olefins. December -
23, 1941.
letter by Prof. Martin to Dr, Ambros on the reactions of 2
low=molecular weight olefins, December 2, 1941.
Report on a pilot plant run on the 0XO process. February 4
2, 1942, P
Memorandum on a discussion with Henkel A-G. (Use-éf‘dxor 2

alcohols end their sulfurlc acid esters washlng agents).
February 2, 1942,

Report on the status of the axo problem. (Comprehenslve 8
report on the status of the_ laboratory and pilot plant work
on the addition of CO on aldehydes, investigation of the
products and the general application of the reaction)e.

- February 2, 1542.

Memorandum on & meetinghﬁith Ruhrchemie on'the design of 3
a commercial plant for the OXO process. February 10, 1942.

Summary report on the design and intended operation of the 6
OX0 plant at Oberhausen~Holten. February 2, 1942. (First 2 .
—pages-are microfilmed twice); one flow ;s}neg*i:o_w‘_i e

Report on the reaction products from the 0XO process. 17
February 25, 1942,

Discussion of design details for the 0XO plent at ' 5
~_Oberhausen. February 27, 1941

.

Memorandum on a meeting at Ludwigshafen on the potential 2
—1ﬁnﬂ3zatton~of—the—eX6~a%coho%3——especi&%%yhthe—97-eiz—a}co-———~—

hols. March ‘17, 1942.

Memorandum on the raw material basis and-manufacturihg 7
costs as woll as the disposal and evaluation of the products.

March 28, 1942, 4 disgrams, 10 tebles.

‘Memorandum on the futureAaevelopment of the 0XO process 7

including utilization of the products. _March 30, 1942, .
Letter by~Prof. Martin on the operation of the CXO pro-'- 2
cess in the presence of water. April 20, 1942. . -
2

letter by Dre Herold on the contlnuous operation of the
OX0 processe April 27, 1942.. .
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Letter by Pre Ambros on the contmuous operat:.on of the 2

0X0 process. May 4, 1942. : i

Memorendum o‘n the economic problems resulting from the 3
change from discontinuous to continuous operation of the
0X0 plant at Holten. May 5, 1942. One diagrame

Memorandum on the conversion and expansion of the 0XO 2
pilot plant for production purposes. May 12, 1942,

~ Memorandum on the design and construction costs for an 2
QX0 plant for 20,000 tons/yesr. May 28, 1942. One diagram.

Report on the importance of the Synol and 0X0O synthesis 11
with respect to the existing synthesis of methanol, isobu-

~ tyl oil and fatty ‘acids. June 1, 1942. Cne table.

Memorandum on a discussion on the continuation of ex- 1
periments to use the neutral material from the fatty acid
manufacture in the CGXO0 reaction. Jume 17 ’ 1942,

Memorandum on the reaction by the OXO method of the =~ 1
neutral material from the ester oil plante June 23,1942.
Chemicel and physical'data of aliphatic compounds. 1
December 3, 1941. .
" Remark on 8e crecy of the term "Synol". July 17, 1942. -
Cover letter to contract on OXO process., July 7, 1942. -1
Ietter requestlng data on cooperat:.ve analjtica.l worke. 1

July’ 11, 1942.

Analytlco.l data on oleflns for the OXO process. No date. 1

Cover letter for samples of var:.ous alcohols obtalned by 1
the 0XO process. July 9, 1942.

_Memoranduﬁ on a discussion to obtain the alcchols for the 2
ester oils by the OXO synthesise July 14, 1942.

— Memorendum on a dlscussion of the contlnuous operatlon of 4
the OXO processe July 15,1942 ) —

L Ester oils as special lubricanté. July 25, 1942, 1

Report on the structure of OXO and Synol alcohols and on 12
the mechenism of the OXO reaction. August "21,°I942. Ome

diagrame
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Ietter on the use of QX0 alcohols in plastlcizers suita- 3
ble for low temperatures, September 17, 1942. .

Report on the water absorption of Cyg OXO alcohols. . 1
September 28, 1942, : B

Memorandum on the preparation of methyladipol. August 3
10, 1942. One diagram.

Evaluntion of OXO alcohol sulfates as textile agents; - Wﬁ,9_,

_registration of these sulfonates as textile agents.
- October 12, 1942, .

Memorandum on the expansion of the OXO pilot plant at 6

Leuna for the temporary production of 2,000 tons of alcohols .
per year for the mannfacture of plastlclzers. October 20, 7o
1942, -
Request for the testlng of 0XO alcohol sulfates as textile 1
agents; description of the properties of these productse
November 27, 1942.

Request for cracked 0il for the 0XO synthesis. November -1
9, 1942,
Correspondence on the supply of cracked oil. November 1
25, 1942, (2 copies) ' T
‘ " Request for testing of "Lana" type OXO products. Decem=- 1
ber 2, 15942. ) _
Discussion of propertles of GXO alcohols and their pro- 3
‘"ducts. December 9, 1942. - T R
—  Exchange. of information on the OXO process with Ludwigs-— 2"

hefen. (Manufacture of catalyst, OXO reaction, removal of
cobalt from the reaction product, etc.) December 15, 1942.

Discussion of the supply of olefins by Ruhrchemie. Decem= 2
ber 12, 1942.

Sulfation of OXOvalcohols. December 16, 1942, ‘ 4

Request for the allocation of materlal to expand the 0XO 1
plant (use of QXO alcohols in esters for speciaI lubricants).

December 18, 1942. —

The manufacture of fatty acids from 0X0O alcohols. Januery 2
8, 1943, .
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' Supplement to the request of .material for the expan= 1

sion of the OXO plante Jamary 12, 1943,

Discussion of the properties of OXO alcohol sulfates for = 1
the use as textile agents. . January 14, 1543, i

Description and comparative tests of textile agents made 2
from OXO alcohols. January 15, 1943, '

Inspection of the Ruhrchemie 0XO plant and discussion of 4
the operations planned. January 29, 1943, One flewsheet.

Letter on the supply of cracked oil for the QXO proceéss. 2

Tebruary 9, 1943.
Sams, February 10, 1943. e

Report on the status of the OXO process., Februaery 17, 1943 2

letter on the supply bf cracked oii. February 22, 1943. o1

‘Memorandum on the potentléi supply of 08'012 ‘alcohols by 1
the -Yichael processe. February 22, 1942, : -

Request for the grant of funds for the expansion of the 1
QX0 plant. February 27, 1943.

‘Request for funds for— thé—éxpansibn of’ﬁhe"cxo_plahf 1
January 28, 1943. R '

lMemorandum on the conversion of the OXO plant to continu- 3
ous operatiaﬁ; March 29, 1943. One flowsheet, two diagrams. ’

Memorandum on the supply of cracked oil. "Jume 3, 1943, | ri
- Sﬁpply_nf_czacked_nilJ,_Leitens_nﬁ_June_ZB and July 7, . e
1943. _ '
Same. July 3, 1943 1
letter on the supply of cracked oil: July 5, 1943. 2
letter on the supply of cracked oil. July 16, 1943 . 1
Comperison of the economies of the sulfation of the crude 9
0X0 alcohol mixture with the sulfation of the purified aleco-
~hols. August 4, 1943. Two diagrams, three tables, one ex-
" planatory remark. - o - L
——-Report 68 the utilization of-olefinic ?roduéts from 36 ‘

CO + Hp syntheses for the OXO process with special considera-
tion of bases for textile agentss November 3, 1943. Diagrams
- in the text. N
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Report on the xanthates of OXO and Synol-glcohols o K 4

with respect to their use in the manufacture of rayone -
Novenmber 8, 1943. . )

Jover letter to above report. November 22, 1943. 1l

Physioclogic effects of branched fatty acids from 2
the OXO processs December 7, 1943. e -

Letter from Oppau on possible experihents on the 1
physiological effects of branched fatty acids. Feb. 9,1944.

Report on the ?hySiologicg} effects of branched fatty. 1
- gcids.vFebruaryré,klséé.w,,Hi I ' -

Analytical results on 61éfins end alcohols;ffoﬁ.tﬁé'dio' 2
process. December 20, 1943 R
Analyticalfresults‘on cooperative samples of hydrecar- 3

" bons. and elcohols from the OXO process. -December 20, 1943.

Summary of the sulfochlorination process and the 0X0 .. 3
and‘Synol processes. April 5, 1944.

vaéf letter on three samples of aldehydese.( Table with 2
physical and chemical data)e April 17, 1944, -

Letter on physical date on 0XO alcoholse May 9, 1944. 1

.~ Létter on properties of products from the OGX0 processe 2
June §, 1944. . T T e

Letter on problems of the -0XO plant-at Holtens Jums 21, ~ 3
1944. ' . :

‘Report on the monufacture of Palatinol (plasticizer) from 3
0X0 alcohol. June 29, 1944, (including cover lotter).
1 table of properties. '

Discussion on the manufacture of 0X0 and Symol productse 1
July ._6 » 1944. ’

Data on OXO alcohols made from-olefins obtained from
lowhtemperaturg_qarbonization tar. XNovember 27, 1944.

Memoréndﬁm,on Q@Q_cdtﬁlyst composition. Aﬁguét~9, 1944, 1
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5. TAnalytical methods'fof‘QXO products.

—

Methods of analysis for oleflns (charge stock) and 7
alcoholse August 19, 1941, ,

Discussion of the above methods of analysise. Septembef'_ 7
4, 1941. Includes one handwritten page of comments,

Determination of- hydrocerbon soluble in 32804433 PO4. 1
- September 3, 1941. , . '
Minutes of o meeting on annlytical methods. October 14
8 1941. ’
‘Results of analyses of cooperative samples ‘and comments 11 |

on analytical methods used. July 18, 1942. Includes -
cover letter. '

Cooperative analyszs of OXO alcohol 016- December 1943 - 9
© January 1944. , ‘ ST SR

Cooperatlve analysxs of 0XO alcochols Cll/blzt ch/bls : 5
May -« July 1944. ,

6. Hydfogenation

Report. on the experimental work for the design of the. 1
hydrogenetion plant Lutzkendorf. Moy 1938. Two title pages.
- Three flow sheets {one in duplicate). two copies.

— Filtration of the sludge from coel hydrogenation. - .20
July 21, 1938. Two titlc pages, orne drawinge

Report on startlng the propanc dewnxing plant Me944 - 33
March 15, 1940. Three flow shcetse

The measurement and control of the interface-levelv(gaso- 16
line and waeter) in the hydrogenation plant Leuna. April 17,
1940. Two cover pages, three pages supplement, twenty draw-

:Lng' Se ' - ’ ’ ’

Aromatizatlon of the middle o0il from coal hydrogenations 12
April’lo, 1941. Onc title pogee. '

Report on hydrogenation “in the gas phﬁse at 700 and 300 T 12..
ats. April 17, 1941. Includes cover lcttere. .
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Summary report on the hydrogenatlon of middle oil at e

pressures sbove 300 atmospheres using Ruhrol catalyst K413,
April 1941, Includes title page.

Progress report on the work on coal degradatione February 8
1944, Includes title page.
Comparison of the economics of the Linde and Gerlach units -7

for the recovery of ethane, propane and butgne from the high-
. concentration gases from the hydrogenntion. February 23, 1944.
Includes cover letter, one flow sheet, six tables.

~ Planned expan51on of the plant for working up the coal slurry 1
-vre81due Mhy~1944.—m—v”—~__f

Report of the inspection of the rotatlng kilns at Schoiven and 10
discussion of sludge processinge February 20, 1939.

Minutes of meeting on the operation of IOWbtemperature carbon- S .
—jgzation kilne. March 2, -1944,. o

Design data for rotating kilne. February 25, 1944. A 1l

Report on the exchange of experience with rotatlng kilns. S
_ November S, 1943, '

A, Memorandum on the instellation end operatlon ‘of rotating kilns. 1
October 8, 1943.

MEmorandum.on the cstimated energy requirements for the 10wu 1
——temp}rature—carbonxzaticn_oﬂ_naSJdual_sludge, May 26, 1943.

" Memorandum on the operation of rotating kilns at Teuns.e e
March 12, 1943. One flow-shecte.

Memorandum on the use of rotating kilns for the carbonizatien 1
of heavy oil containing sende March 3, 1943, )

Dcscription of the operation of a rotating carboniznticn kiln. 1
Morch 3, 1943. Ome flow=shect, '

: Mbnprandum on the intended use for two'new'rotating carboniza=- 1
tion kilns. February 23, 1943._ '

ﬂbnmrandum on the expanszon of the coal drying plante. March 1

13, 1943,
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Memorandum on the instellations of rotating cerboniga= 2

tlon kilns, March 12, 1943, One flow=-sheet.

Memorandum on the installation of new rotating kllns. 1
Mhrch 13, 1943.

Description of the operation of’ the rotating carbonizae- 1
tion kiln. rebruary 2, 1943. (three copies), one drawinge.

7. DED - and HF = procecss. (Bydroforming)

- Quantity. and composition of the go.s produced in the BF 1l
process- Apr:.l &, 1944. -

T\{inu*bes of o mee'tlng on the ste.te of the developmn‘b of 9
the HF and DHD processe Junec 18, 1942.

I.Temorandum on the use of EF residus (boiling above 205°¢C) 1
_as_lecquer solvente  March 15, 1944. '

Memorandum on fhe gesoline yield, gas volume and composie 1
tion of the HF process. May 15, 1944.

Diagra.m on the feed stock requirements and bye-product - - 1
—yield of thec HF - and DHD = process using various raw moterials~——
No date.

8e Cotalytic de}ﬂ'ogéna:bidn of butane .

N Momorandum on the status of the development of butanse 2“
dehydrogenation (for alkylation feed stock). ~December 1831940+
+ 3 $34br3 £ the butane dehydrogena- 1

tion. Deccmber 17, 1942. One diagram.

Resul'bs of experimcnts on N-butane dehydrogenationes Dccom= 1
) ber 23 19410

. _Reaction condition for butane dehydrogenation. February 1.
7, 1942,
Development of catalysts for the dehydrogenation of 4

n-butanece. Ma.rch 1342.

- Minu‘bes of a meeting on testing butane dehydrogenation 2
catalysts.- -May 18, 1942.
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'History of the .alkylation process at Leuna, June 18, 3
1942,
Draft of a report on the development work on butane ' 4

dehydrogenation. August 20, 1 42,

I . .

Memorandum on the cost of alkylation and ET 100 tech- 14
nical iscoctane by various methods of manufacture. (a copies
of 2 pages; not Included in count), eight flow-sheets., =

lMemorandum on the stepwise catalytic dehydrogenation of 2
butane., December 55>1942.

~ Kemorandum on:the copparative manufacturing costs of T
alkylate on the basis of catalytic dehydrogenation with B
moving and fixed bed catalysts., February 10, 1943, Four

tables, three flow=-sheets, .

Memorarndum on a large-scale test W1th flxed-bed dehydro-
‘genation catalyst.” July 28, 1943, T ,

Memorandum on the experiments on dehydrogenation of - 1
butane over fixed bed catalyst. September 14, 1943, One
diagram,

Alkylation of propyleme, MNay 26, 1944. 2

9. Alkylation

Status of the development of HpS04 alkylation at 1
~—£euna.~uJ&nu¢r3;287—19411——0ne-d52mﬁuxg

Memorandum on a large-scalo alkylatlon test runm. 2
—April-7_1941, .
' Discussion of tho development of n-butane dehydrogena— 3

tion and alkylation at Leuna. June 9, 1942, Ten diagrams,
“two flow-shests, ’

Letter on the acid requiramOnts for alkylation, July . - X
22, 1942.

*Report_on the status of the alkylation, April 29, 1941, - 23
Includes abstract and cover letter. -

Exchange of expericnce with alkylation plants. Septem- & 10
ber 4, 1942, '

}Memorandum on the comparative economics of alkylation 4
using catalytic dshydrogenation or chlorination and dehydro-
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chlorination of butane. November 2, 1942. Four tebles,-
"six flow=sheetse.

Request for a sample of mixed butylenes from the hydro- 1
genation of acetylene. Fobruary 4, 1943.. _

Letter on the alkylation of butylene contasining buta- 1
diene. iarch 1, 1943,

- Letter on the composition of mixed butylenes ﬁ'om the i
hydrogemﬁon of acetylcnes March 24, 1943.

Letter on alkylation experiments with mixed butylenecs 1
__containing butediene. April 16, 1943.

Production of C4 hydrocarbons of Germn Fischer= 1
Tropsch plents for 1944-45 exclusive Rheinpreussen and :
Ruhrchomice Ilay 26, 1943,

___ Minutes of meeting on thc dccree.se of acid consxmptlon 2
in the alkylation plant. July 16, 1943. :

Exchange of informntion on o.lkylatlon. August 27, 1943. 12°
Two drawings, one dicgrame.

____Dtilization of propylenc in alkylatione lay 26, 1944. 3
Includes lotter requesting informatione

,,,,,, letter on the utilization of butylene from Fischere 3
Tropsch plants in the clkylation plant at Leuna and’ the :
alkylatlon of propylens,. Junc 15, 1944,

ﬁmorandxm on plo.nnea cxporun:ntal work on h‘ipta:ne“o;n&-*—i—“
HF alkylution. July 25, 1944.

10. Butane Isomerization

Description of thc process for the jsomerization of 2
n-butanc. Iiarch 1942. One flow-sheet.

 Memorandum on mceting on the operation of the isomeriza=  2-
tion plant. A.pril 24, 1942, . R - -

Hemorandum on opereating conditlons of the Rumanian isom= 3
erization plant (Astre Romana). April 16, 1942, '

- Sketches of 500-type isomerization reactor at Leunne 1
Hay 7, ‘1942,
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Progress report for 1941 on development work hydroe
forming and work planned for 1942.
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Hinutes of meeting on design date and planned 5
operaticns for isomerization plants to be erected
in Germony and Rumanian. August 16, 1942,

Letters exchanging genero.l information on the 3
status of development work on isomerization ot :
leuna and Oppau. February 16, February 23,

September 13, 1943,
C11. Methyla.'bed butadiene (production end polymerization). .

Memorandum on oPerotlng experience with the dehydrat- 2
ing catalyst for moking isoprene from ditwethyl dioxane
at Schkopa.u. December 3, 1942.

letter on HgPO4 catalyst for the dehydratlon of di= 1
methyldioxane. Februery 8, 1943.

Letter on experimsnts to pre;gare isoprene from N 1
Ieuna dimthyldloxane. February 23, 1943,

Report on the polymerization of 2,5~dimethyl= : 1
hexadiene and of tetromethylbutcdiene. January 5,1942.

Memorandum on la:ge:sgnle_ex;mni.menta_ﬁon_the_mr- 4
ufacture of methylated butadienes for the preparation
of adhesive rubber. August 25, 1942, One diagram.

L e e e
12, Toluene from Xylene

Ietter—on—tm—potent)‘:e:r“ma:nufac*ﬁre of toluens by 3
demethy]ation of xylenes. (Ca.te.lyt::.c cracln.ng in the

8Rce—o 3 tse st
460-480°c ). January 14, 1943, One flow-sheet.

let¥er on potential feed stock for the manufacture of 2
toluene from xylene at leuna (Leutol II prooess). Jane
uary 29, 1943,

13. BHF process and cracking st Moosbierbaum — ~ _ —
- Progress roéor‘b for 1941 on development work on . 1.
catalytic cracking end work plammed for 1942,
1
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Progress report for. 1941 on the preparation of
higher olefinse. o c

Progress report for 1941 on the manufacture of
specification fuels from primary products from the
Synol processe

Progress report for 1941 on the manufacture of

highly knockeresistant fuels from gas fractions from °

j;h_g Ez_yidf'ogena.tion.

Contract between the German Air Ministry and Leuna N

on the supply of 42 - 66000 tons of hydroformed aviation

fuel from the Moosbierbaum plante September 22, 1941.

" Memorandum Oﬁ"ﬁéétiﬁé'"on thedjr.hydrogei;%{ n of
petroleum residue at Moosbierbaume. September 4, 1941,
Ope. diagram, One flow-sheets ’

Supplémnt to contract between German Air HMinistry
and ILeuna. June 26, 1942.

Report on starting the hydroformer unit at
¥oosbierbaum. August 11, 1942. -

Memorandum on the experience obtained on starting

the hydroformer at Moosbierbaum. September 26, 1942.

History of the construction of the hydroforming

"~ “unit at Moosbierbaums. - September 17, 19424 .. .

-—-Operating-conditions fo r-hydroforming Rumanian

IL\)i

_gasoline. (Aniline point 48-50%,, 20-25% boiling up

to 100°C.). October 1, 1942.

Report on the starting of the hydroformer unit ét
Moosbierbaum during the period September 13, 1942 to
October 2, 1942. October 9, 1942. Six flow-sheets.

Mon'&hly report from Moosbierbaum on operations,
October 1942.

____ Monthly report from Moosbierbaum on operations,

November 1942. )

-

Four design proposals for processing (cataly-tic'

cracking, hydrogenation, hydroforming, etc.) Deurag
erude oil production. November 27, 1942.

@

Rconomi og_of_j:hé_pm.cemin&qf_Austr jan crudee
November 30, 1942, ,
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Memorandum on the discussion of processing problems
of Austrian crude. December 7, 1942.

- Report on development work on fuels dur:.ng 1942 and
the work planned for 1943. i

Letter on hydroforming of low-temperature hydrogena=-
tion gasoline from Zeitz. January 7, 1943

Monthly report from Moosbierbaum May 1943.

Letter commenting on the specifications for hydro-r

formed aviation gasoline, August 25, 1943.

Specification for aviation gasoline VT40i for inland
use. July 1943. .

Nomenclature of hydroformatee. Octobe‘r 1943.

Report on development work on fuels in 1943 and work
planned for- 1944. ) S .

Proposed design of catalytic ecracking reactor and
regeneratore. April 18, 1944. Three drawingse

Report on operations, Moosbierbaum, May 1944

Report on operationms,.Moosbierbaum, “August 1944.

Aug. 10, 1945





