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SECTION 14. BA SCLOSU B
| - (Completed from Reel #54)
The practice bogun on other reels of listing all patent disclosures
on a gingle reel in one place, will be followed and an appendix to this
report shows such a list, ' o

Frame 2, #1279, Mer. 13, 1942, Floor and wpll coveriysg. The mix-
ture of filler end an aqueous solution, emulsion or dispersion of urea-
aldehyde. condensation product in whieh the organic insoluble film-former
is dispersed in colloidal form, is brought upon the .surfaces to be covered.

© Freme 7, #1280, HMaz. 16, 1942. Hydrogenstion of sromaticp. Fumploy-
~ing nickel catalyst containing chromium oxlde distingulshed by containing
ai.."lm'jv lﬂum0ﬁ.deo T ETE R R T R L e TR T e R I L L

Freme 9, #1281, Mar. 24, 1942, Hydroxylamine digulfo ascid slkali.

" Tho production of sodium salt from the nitrite, bisulphlte or sulphurous
acid is distinguished in that the solution of alkali nitrite and alkell bi-
sulphite is first brought comtinvously into a reaction space in which the
golution is contacted with S02 to a pH-value of about 4~6, and then this

--solution-is-continuously passed to0.a. second reactlion chember with further
introduction of S02 until a pH-value below 2.5 ig attained.

Fremp 11, #1262, Uav, 31, 1942, Bansylcellulose with low bensyl eontent.
Alkali cellulose is reacted wlth about 3 to 4 times its welght of bemsyl
chloride and ebout 0.5 to 2 times ite-wéight of KOH in the form of a 20-35%

solution.

e Fra{ﬁeu’y{}lzvz, Jnf[, 30’ . 1942‘, Eood 1 T e e

Frame 18,'#1276, Jan. .26,’1942, g.reaemtigg‘ of organic material puch
ag _wood, ete. Imploying a solution which contains lead ions end ferricyanide
~ ions as alkeli \orvammonia_salt of & lower fatty acid or oxygenated fatby acida.

- Frome 20, #1271, Feb. 27,1942, Qxydipheny) methsne-carboxylacid. . .
The ehlormethyl benzoic acid is condensed with phenols, if necessary im .
the prdsence of an acld condengation egent. B R

" Frame 24, #1275, Teb. 26, 1942, Diginfectant and preservative naterial.
Tho use of ssides in which the azido group is combined with an orgenie regi-
due in nonionising mnmmmmmwmo
15% gelatine solution was protected against bacterlel attack by 0.2% sodium
asido thiocarbonate or 0.3% potassim awido acetic acid. |

. Trame 27, #1270, Jan. 20, 192, Condengabion products, Production of
‘condensation products of the elikyd resin type #haxacterised_\that @ lacten 18
Auged....... - - |




" Frame 30, #1263, Jan. 13, 1942. Pregervafive material. Consisting
of & solution which containg ferricyanide ions, the ions of a heavy metal
forming sparsely soluble ferrioyanids former. One of the examples cites
use of textile preservative consisting of a 1% aqueous solution of & mix-
ture of 17 parts by welght silver nitrate, one lumdred five parts ammonia
and 11 parts potassium forricyanide. This dolution is reduced on the
fibres to make the insoluble silver ferrocyenide which was an effective
protection against rot. v _ BT

Frame 33, #1269, Jen. 15, 1942, Removal of silicate containipe chill-
mold surface in which the surfaces are treated with aquaous solution which
containg hydrofluoric acid and/or an acid fluoride and if necessary a metal
protecting subatance. _

Frame 35, #1200, Jan. 22, 1942. TFoymed subgtances hetlo
linear polvemides characterised that they contain at least one free oxy -
- ‘group. - The example-cites that €0 parts -hezamethylene dianine odipato and.
40 parts epsilon-amino csproic acid is used to mnake & guper polyemide. A
mixture of 300 parts of this product is diszolved at €09 in 853 paris
methanol and 120 parts water, end is decomposed with 150 parts hexanotriol
from formaldehyde scetel. Pouring the golution upon a flat plate and dry-
ing at 70° imediately gives a clear film of good flexibility which retains
this property at extreme dryness and at temperatures dowa to -20°.

" Frame 38, #1245, Oct. 10, 1941, Production of Chromates. A mixture -
of the alkeline residucs of chromium ores and chromium oxides or other com-
pounds of trivalent chromium is roasted with alkall,

 Fremo AL, #1246, Oct. 14, 1941, Production of Chropates. A mixture
of low chromium slag and chromium oxids or other conmpounds. of trivalent
chromium roasted in an elkaline cond)ilon.

Framo 44, #1259, Doc. 5, 1941, Peint bindor materiel. Enploynont of
aqueous solutions or emulsion of urea eldehyde condensation products which

hes been reacted with polyvinylacetats.

Frame 46, #1260, Dec. 5, 1941, Softenine end gelatiniaing materlal,
Enployment of emino-oximes or their funetional derivatives for lecquers,
£ilms, eto. One of the examples cites the use of the solution of 100 parts
acetyl cellulose in 400 parte acetone, 200 parts toluol and 300 perts glycol

monomethyl etherasetate reacted"with‘ 50 ‘parts of benzamide oxime.

‘rame #1261 ‘Daé;s 1941, Pregerving Procosp. Preservation of
orT Fiame > #1? " 2} a—%&fwemhmg_ﬂplutions which eontain lead
jons and ferricyanide iqnua v R e B o
" prano 50, #1262, Doo. 8, 1941, Oxldation producs of satureted cyolis

“hydro arbong. loying oxyzen Or OXy an-containing gas miztures-at tempera~ .
turgaoigggga Ogmgnd gtgagr5Wd preﬁgre in the presemce or ebsence of




oridution aeseloraiing substsneee, charactorized that the oxidation i
carried out in the prosence of aqialeoua alkalles. ST ?

Frame 54, #1263, Dec. 9, 1941. Iron oxide pirments. A solution
of en iron salt is diluted with water to e concemtration below 0.1%.
The preoipitate resulting from ensuing hydrolysis is dried or caleined.

Frame 56, #1264, Dec. 15, 1941. Vipcosimetor. Consisting in espence
of & tube of non-magnetic material containing therein e ball of magnetizable
naterial fres to move.

Freme €0, #1265, Dsc. 18, 1941, Polychlorelkylaromaties, Arcmstio
‘hydrocarbon which contains one less methyl group than the desired polychlor-
alkyl compound is treated in a mammer to introduce & chlormethyl. group an
then the side chaing of the condensation product are chlorinated. . .- -

. Frame 63, #1266, Dec. 20, 19/1. Cepent and plastic materisl. Com-
posed of high molecular weight'condez:'ea%ionfproc‘me':rﬁzade' from reastion - of
isocyanates. o

Frene 66, #1267, Des. 20, 1941. Floor or Fall egvering. High moleoculer
woight condensation products nade from isocyanate or tho reaction of iso~
-oyanates with organic substances guch an alkyd resins, in admixture with a
£111ing materiel eve placod upen the surfaces to be covered. : '

- SECTION 15. REPORT ON OX0 PROCESS 10/0-194)
This éection con_sists of seye;fal mgmb:éxiﬁa'and correspom_iéncm

. _Freme 72, Oct. 8, 1941, WNemorendum of conference Sept. 15, 1941 on
analyticel methods used in evaluating ‘the process. It ia-entirely-lacking -
i fattor deseriptive of the goverel anelytical methods to determine ths
olofin or alcohol content of stocks; and w1l be of little interest.

" Frame 86, letter Ambros to Martin July 11, 1941. TDiseusges available
“eharge stocks and nenufacture of oxo productse = .. . :

~ Frame 92, Nove' L, 19/0. Visit of I.G. engineors to Fubvohemie. This
yeport is not supported by detailed data nor-flow dlagremsy the text is in-
fertor in description of the process to the sunmeries written by members of
the Teckmicel Oil Mission. It mey be presumed that substantisl improvements
_and modifications to the process wero made in the intervening. four yeers.

* Prame 102, letter Ambros Octe 24, 1940, States that the ozo procens

. competes-guccessfully with the direet gulfonstion process which because of
the- formation of side resetion products does not eppear 40 be-cheaper. - Raw .
materials were evailable from o0 ‘plant to meke €000 = €000 tox;g»glcohpl .
per yeer (C1p ~ Cpo). The products have good physical properties-as wash-.
irg waterdslos ‘ o :




e )
//// \

2 _ mo.mvahwmmm

WOTRRTF(BLA0eN
3 UOFICUOFINS

(utzeto %05) TIC “.wumma—

sse001g Y0sZ~uTIe0 (D Beec0zg uoTrezsdes axp (°8 - gseseng oxp (7



Frame 115, Oxo conference reported Oct. 8, 1940. These generalized
‘disoussions-though less explicit than later detailed reports on indi-
vidual subjects, nevertheloss give a broad ploture of the situation in
1940, It was highly desirable to produce textile chemicals from alcohols
and fatty aclds as well as individual sulphonic aeids. Three methods
wore availablei

(a) Production of individual alcohols by the oxo process of Rulr-~
chemie and sulfonation of these alcohols. .

(b) Production of & mixture of raw aleohols by the oxo process,
gulfonation of this mixture and separation of the paraffinic portion by
the oxo extrection process developed at Ludwigshafen.

(o) Sulfonation of the 6lefi.n-paraf£1n mixture, aepara’aion. of the
_uneulfonoted portion by the olefin-sulphuric ecid process. . . - .

The recovery of olefins -developed by Ruhrchemie used an iron catalyst
to prooess gas mixtures in which the CO and Hp were in approximately equal
proportionss ~The primary product consisted of eboub 60% naphtha boiling
up to 2000, 30% dicsel oil with a boiling range 200-320° and 10% higher
boiling oil. The diesel oil conteins about 40-50% olefin. : -

T The flow dlagram taken from frame-126 (facing) -illustrates many of ..
the questions which arose as to the preferred route which should be fol-
lowed. ~This period marks the move to pool information poasessed by 1.G.
and Ruhrchemie, o

Frame 152, Wemo. Juno 13, 1940. FEzamination and evaluation of oxo
products. Dsscribes the determination of acid, carbonyl and hydroxyl
-pumbers in such.detall that the various steps may be followed with resson-
able aoouracy: :

Frame 169 and a number of preceding pages are concerned with the
carly work of Smith, Hawl and Colden in the United Stetes, where there
was.a possibility that their work on reaction of ‘C2Hj with water ges ante-

_dated the oxo process. S S o

~ Freme 170} Memo. Feb. 22, 1940. Emthetic fatty aleohole & T
materiel for indupiriel and nongehold waghing materislg.. This memorandum
angwered questions as ‘o what application there might be for synthetic
sleohol in laundering-end-textile fiolds. Aleohols.with chaing of 12 to
MWWML_MQ&LEBOM wag gtraight chain, saturated
primary -aleohol for making sulfonates. For leundering &b High Cemperatursy
oetyl end octadecyl sulfonates are preferred,  For washing at lower tempora~

“gure (30-40°), the sulfonates from alcohols with chain lengthe 01%-01%:1'@
“preferred. ‘Mixtures of sulfonates of-different chain lengths eo far has -
glven no improvement over that afforded by individual components. The fatty

-alcohol.pulfonates are ‘considered superior for washing wools., ILow comcen- .
‘ : d for i) ;cottom«a!ghn»roqu%rgm::;a._
‘of Pab for tue soap industry in pesce-t unt . to. 200,000 tons o "1aBL-
o g;;e%engrigf#the%ort.,gs,,;.to;_..enﬂgmﬂ.mrk to develop substitutes
_@I':&ttyimaterialo S ‘ '




Frome 192, Memo. Feb. 14, 1940. Synthesis of aldehydes and other
exypan-conteining compounds £ron €0 and Ho. Reports discussion betwsen
Rubrehemie and I.G. Jan. 19, 1940. The new process which propoges that
tho two compsnies shall develop commorclslly, outlines the following
chemietry: It doos not resemble tho Syntrol method of Frans Flecher,
‘but 18 an entirely new and important reasction for making aldehydes.
Olefins react under pressurc ard at temperaturss as low as 50-150° in
‘the presonce of alkali-free iron ‘catalyst according to the reactiont

M-C2C-Rp# /g ——> Ry - -G

C, B
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Bthylene reactsi- .
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" Propylone gives elther iso or normel butyraldehyde
, , B

IR S S . 2
%'02052"‘00/32'—:;-*—*)330“?‘@333 n3c-c-cag
. or._____,,..
‘ : o . ¢ e S
. o ¥ o/ 1

" In a sisilar fashion, terpene will yield the correspondlng aldehydeo
_In each oage the ungaturated material roccts with vater gas under pressure
to yield the aldshyde of the next highest nudber of “earbon atomss

 Heavier oils such e are mede by the Fischer synthesis below 20 at~
‘mospheres and with olefin content of 85%, cen be converted to aldehydes
 having one more carbon atom. The Fuhrohemie staff has algo experimented

with CoHy to make dieldehydes and to make gucoinic acida. 4

Tho. s1dekydos can be oxidizod with air to the corresponding carbon
- aclds or cen be roducad ‘o -elcohols. ' Only primary aleohols are formed,
although the hydrocarbon ohain may be bremehed. All discussion is of &

‘general nature rather than eocurate disclosuve of operating details.



STONTON 16, STAVISTICS O# PAHAVEIE AND COAL TAR PRODUCIS 1941-43

. This section (fremes 212-237) is correspondence and tabulations
referring to production, allotment end application of hydroocarbon prod-
ucts and many of their dovivatives. Thoe reviewer dees not belleve that
i1t poesesses other than historical wulve. o

SECTION 17. REVLEW OF RESEARGH GROUP 1 - WORK AND COSTS 1935

This is a highly condensed summary of regearch work (framep 238-320)-
covering the following principal subjeotss fertilisers, metals, inorgenic
and physicel chemistry, coal and oil, hydrocarbons, organio chemistry. At
loast as far as the portion concerning phosphate is concerned, the reviewer
presumes that patentable meterlal has already been published and has con-~

* Pined the réview to an emumeration of subtitles given in an indexs

Fertilisers : ——

. Mitrogen lime phosphate (raw phosphate was treated with a mixture of
: Sintered phosphate (raw phoephate was heated to 1100° with sodium
blearbonate or soda) : R _

Bums fertilizers (simulteneous treatment of coal and raw phosphate
with nitrogen oxide or Cly, or Clp and S0z to oxidize the coal substamce

_ t?}l l)mmic acide The roaction product is heutralised with NHj and mixzed with
- ——~Tmprovement- t0-soda production -

NaNO3 and KNOj3

VWhite calcium oyanamide

Submerged-combuption

Boron preperation to prevent heart and dry rot of root L

. Vork.on the constitution snd improvement in storage and digtribution
characteristics of fertilizers ’ S
T York on Lonsa salts 5{Ca(N03)2.2H0 L RNO3 g |

Fork at the Limburgerhof research station . .

Hetals _ ' :

Tron carbonyls for electrioel and pharmaceutical purposes

Nickol iron wag produced for magnetic properties end for eorrosion-

--posistent materiala ' ' g
Wickel carbonyls ‘ .
g et & and 1ca1 0 B R R u——
Catalysis, particularly the study of oxtended purfacos
~ Catalytic hydration of geatylene to ‘acetaldehyde = . o
Heavy water. . Through distillatlon, heavy water vas concentrated from
proportions 135000 to 111000, The cost and rate of production was: considered
_unfavorable when compered to 6 Norwsgian instellation. - a ‘
- potivated hydrogon (by means of glowing tungsten wirds the mtomte-form-
was produced) = R - ‘ ‘
Fluorine compounds

“Aetivated eerbon—
‘Montan ax‘or?ltohif o bar
e ting otle. Pareffin, by cracking or oblorination with subsequent

g
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Coal and 0i) (cont'd.) ) AP o

" pplitting off of HCL, was converted to olefins which were then polymerised
and hydrogenated » e :

Paraflow .

041 soluble dyes

Naphtha synthesls by Fischer process

Naphtha anslyses ‘

Gasification and gas purification. Under the latter subject was
studied the alkasid process, HpS removel by selective oxidation, removal
of organiec 8 : : ,

- CHj, wag used to make HCN and Ho, as well as CpHa by the are process

Synthetic rubbor : ‘.

» CoHg was used to synthesize ethylens oxide, ethyl chloride, viny:
chloride - : o » C e
Propane, butane and penteno - : o

- Figh molecular weight polymor. (100,000 - 350,000) derivatives of 1CsHg

¢ stry. The principal gubjeots covered were:
Artifieial silk - K .
Improvement of alcohol, amine
Recovery of sugar from wood
Paraffin oxidation ‘
Vaxes . B A
_Ures~formaldehyds condensation producta

The above 1isting of principal projects reported by this portion of the
“I5Gs Xaboratorien-is-cited to-show-the-extensiveness-of-their-resesrch-ac——
tivitles. The individual portions seldom reveal sufficient detail on any
process and- those interested in any of the subject titles will have to de-
pend upon the further discovery of primary research reports. T

-

- SECTION-18. PRODUCTION OF KYEOL (DI-ETHYL BENZENE) AT
L SCHROPAU_AND_LUDWEGS 1 o -
A This letter .9.,1?‘..,Jiang‘.%&;‘.,}%lﬁmgmég.,94 frame 32‘2;~dii>ecf§3-1oﬁo—t6;15ro¥-4

ceed with the production of kybol, and assures & supply of bemsol, The Te-
viever presumes that the kybol-wns-used in eviation fuel: for improvement-of-

rich rating eomparable to cumene employed in the United Stetes.

- SECTION 19, |

7 Thig dooument of about 40 pages was written Febo 11, 1942 at Oppous

It traces the development of processes and plans from 1937 to the time of -
~writing;-and-forecasts_production.and operation. . The iinopired writer did_
“not have {n mind" the eventa-of 1945 when he-paid, #-——-the profits-in -
“the years 1942-1945 are subject to great errors in calculation and we can
“only point out certaintendencies and dependence upon & large mumber of
factors which cannot be evaluated with security todey s in normsl-times

of poacoful developmente® s bt




This report spesks of the past, present and projected developments
at the several plants, This entire section mast be regarded rather as
of historical interest in interpreting German war potentisl rather than
any exposition of tecimical processes.

SECTION 20.

The following-documents appeart

July 1, 1941 - Chart tabulating estimated production of synthetie
- rubber, eldehyde, kybol, etc. with utility requirements for the procesaes.

Frame 366 -~ Schematic flcw'diagrém with quantities involved for this
plant Quring the yeer 1941. .

Fram 372, Nov. 29, 1939 - Sketch of materisl flow in the polymerisa-
tion of Bmse-8. - T

Frame 373, Mer. 27, 1940 ~ Utilities and chemicel requirements for
ethyl bensens, styrol, polystyrol III, 193%.

... Frame 375.- Production of es 1 fo wydrogenation of utanol.

A 3

‘golution on coke. Neans were developed for heating the spray directly with
a ges flame. This process wap considered to have an advantage over the

one developed at Sehkopaw, in that it used simpler apparatus, increased

the catalyst yield, decremsed the drying time and gave a better yield of
butadiens. The Huels butediene plant eatalyst needs were met by the new
process. ‘ S o :
B e s £ v ke 4 e 1 B 5 o g e S b
: This catalyst had besn developed becauge of the insufficient emount
of graphito-hithorto-used-es the carvier. The process is doscribed: The
trommel is filled with 100 kilop coke which contains 167 water. The water
is driven out while the coal 1s hosted in the trommel to atiain o content
of 23-25% P205. The followlng quantities of materlels are involved: 84
-kilos- dried coke, -50-kilos-NaHaPOy, 7 Xdlos H3P0L,. 3.9 kilos butylenine; .
1449 kilos totel, The meterial is sald to have & residence time of 10
‘hours at about 200° end an equel time eb 240°. ‘ o

The eatelyst wag tested in en iron reactlon tube placed in a vertical
oven. ‘A contelner &t the lowe end was heated by an' electric air bath to
passed through the shortest possible path up through the catalyst. The ef-
‘fluent vapors ave condensed for the separstlon of water and high boiling by--
products. The mext flagk in series contains concentrated KOH which separ-
ates out the greetost part of aldehyde; the remeinder is absorbed in two -

" arying towers provided with solid KOH. The C4Hg with a boiling poiut of -5°
. rod in- qdenaercoolhd#byfmzw\—-_—w




Bag 2523 - Target 30/9.05

SECTION 1. PREPARATION OF 'DICABBOQXLIG ACIDS BY FLECTROLYSIS

Report Oct. 1, 1942, Frame 392'- The electrogynthesis of sebacic acid
from the monomethyl ester of adipie acid for production of resinous ma~
teriel was developed. The alksli salt of monomethyl ester of adipie acid
in methyl elcohol water-freo golution la electrolired by a current density
of about 0.02-0.1 amp./sq.cm. of enode surface and the spent helf ester is
recycled. The half ester salt in methanol golution is dissociated and the
eoid radical which migrates to the anode 1s subjected to the above procoss.
The alkali metal separates on the osthodo and reacts either with methanol
or free half ester with evolution of Hp end regeneration of the half ester

“galt or alkali elcoholate. ' ,

SECTION 2. ELECTROSYNTHESIS OF SEBACIC ACID DIMETHYL ESTERS

~~~ Other reports which are—¢ concerned-with-the-seme—toplo-as Section 1,
are ‘glven for Oct. 1943 (frame 397)3 Aug. 1943 (frame 399); Apr. 1943
(frame 401); Feb, 1943 (frame 404). There is no indication in the text
that the work was discontinued efter the issuance of the report of Oct.
1943. . .

Il

SECTION 3. EXIRACTION OF LEPTLAND SAPROPFL

Freme 408, Apr. 1944. Samples taken from & large deposit of unspecified
Jocation wore cxomined. The moisture content was 20% and the ash 39%. . The
-@ried, pulveris ed sepropel was extracted with a number of solvents. Tetralin,
deoalin end benzol-alcohol mixture (311) at aboud 200° yielded ebout 209
B Y v U SRS ‘ -

B " SECTION 4. SYNTHESIS OF HTGHER AT.COMOLS FROM WATFR GAS BY
. ADDITION OF METHVL AND FTHVL ALCOHOLS ~ . . S

" K voport by Bayer Dacs 4y 1941, frene 410, - Addition of methyl-aleokol
to the water gas dld not appreelably increase tho percentage of highor aleo-
hiol in the resction process. over that when no methanol vas wsed,  In-oon-
trast, the addition of ethyl aleohol appreociably increaged the yield of high-
or sleohol. The catalyst "kal® made from zine oxide and chromium hydroxide
#hh-KOR-gives—principally 1cotmtyl sleokiol and higher aloohols, A similar
catalyst (Stel plus RB) vhich eontains iren aldo, yielded considerable quanti-—
ties of normal propyl aleohol. - A

. The' ‘généial""eonditions_' ':fb,r a_dditiomof methanolwere: 80 6. Fké\i’f’nfg‘cégfaliet‘,
temperature 4259, pressure 250 atmogphere, &pace velocity 10,000 or thrupub of
800 14 tare. charge. gos.per hour, methanol addition approximately 125 oo/tre .

 —Gitions for ottg) sleohol addttion vere spproxinately the sume, exoept.
the addition Tate vas about 50 00/kre - - |

LIRS A
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SECITON 56 LEPPRUNLIGS WIed PRLYANOL SYNTHESIS

~ Pert l.Exporimente with binory Za-Cr oatalyst. Report 2286, July
9, 1941, frame 427. The isotherns of space, time end yield for several

binary Zn-Cr catalysts were esteblished for 250 atmospheres. The conpo-
gltion of the raw methanol was studied. Several catalysts designated ee
Uy and Us and Stal eve adequately deseribed. :

- Part 2. Zn-Cu-Cr ootalyst. Report 2287, July 15, 1941, frame 456
This material describes experiments and data obteined for isotherms of gpaocs,
time and yleld in methanol synthesie. The caialysi derived from ginc oxalate
-and copper chromate was precipitated by amronis. The compositicn is approxi-
mately 14% Cr03, 0% Zn0 and 14% Cu0. ‘ ‘ e

Part 4. Methanel gymthosis with Zn.tm-Cr catalyst. Report 2292, July
22, 1941, freme 463. Thig catelyst was very active and gave good yield of
nigher alecohol. The catalyst was made from sine acetate, chromium oxide and
manganese nitrate, dissolved, precipliated with emmonie, filtered, washed

_and dried as pellots. The epproximato composition is ss follows:

61 20
22% ¥n0
16¢ Cr03

~Thavyield8—of*is\obutyl—aléohol-—were-consic'{ered remarkable. Other experiments,
using 2 catalyst employing alkeli in placo of ammonie as the precipitant,
were -bo‘ ‘be cmiéd uouto“"““"""‘ T e e S e i e e

SECTION 6. SEMI-ANNUAL FEPORT FOR LAST HALF 1943 ON MEDTOM
P DRESOURE WETWANOL SYNTHESIS - ~

oo Fpame 46T, - dated Jan- 15, - 1944, Ab preassures of 30-50 atmospheres,
nethyl Zormate was synthesized from roaction mixtures ranging from that of
nornal water gas (ratio of COtB2 equals ],:1) down o ratio li4. Brplora~-
tory work was done on the production of methyl formsmide and dimethyl forma-
mide, particularly the latier; as‘"s'barting—m&terial—imthe4prepara1';1’o'n"of""
acetylene. Dimethyl formamide wag prepered by reacting dimethyl amine snd
 metiyl formate. The resction wes gald to be quantitative end readily car-

. SHOTION 7.  SEUL-AUNUAL FEPORT FIRST HALF 1943 ON
‘ PEESSURE METHANOL SYNIHRSIS

Frame 470, dated June 21, 1943. Semi-works experiments were performed-
4n continuous pingle-atep production: of methyl formate and in the two-stage
Thydrogenation of methyl formates - The preparation of ‘this methyl formate ap--
‘pears to have been as follows: Methenol end CO in the presence of about 2%
—d&aeolved*aodilm..,am,p,gsaaddownward through a packed colum ab 8 temperat;_n:e
~of“about-82-880,-The -effluent.is.000led, —vAFeacted-C0-18-recycled-end-the-. .

‘othyl formate dlatdlled from the liquid-products - The {wo-atage hydrogenation




of methyl formeto was done in the presence of an extruded copper chromate
catalyst at 30 atmospheres, space velocity about 20 mols/liter catalyst/hr.,
and temperaturss 160 to 185, Tha yields of mothanol were encouraging.

SEGTION 8. WEDIUM PRESSURE VETHANOL, SYNTHESIS MONTHLY REPORT
. MOV, 1942 S

Frame 474, Deo. 15, 1942. Tuo hydrogenation experiments to produce
“mothyl alcohol from methyl formate by a two-step process wers reported.
Other work was done on medium pressure ona-stage methanol synthesis directly
- from CO and Hp, The detail in these sumaries is usually inadequate.

 SPOTION 9.~ DRAVTNG OF REACTION TUBE FOR HYDROGENATION OF
NFTHYL, FORIATE TO_METHYT, ALCOROL,

This assenbly shows the tube and auxilisry fixtures such as vaelving,
gauges, thermocouple wolls, ete. No materiels of construction are mentioned,
and only the lorger overall dimensionp are given. :

SECTION 10, QPERATING PESCRIPTION OF METHANOL T FOLE

Frame 477, Oct. 20, 1943. This plant employed the two--gtep process et
30 atmospheres whsrein (0 and methanol are reacted in the presenca of sodium.
methylate to form methyl formete. The nethyl formate is catalytically hydro-
- gonated to methsnol-in-the-second-step. __In this and preceding reports on the
pame pubject the roviewsr does nob uaderstend the motive for this seeming con-
travy sorles of reactions, but surmises that methanol wes a trausitory com-

ponent in the-reactionss-

‘ P

CHy0H + €0 > BC
Mothanol . ‘ R o
o e Wetlyl-formato--

.0 - FE
I{{: + 2 H —e 2 CHg OH
——g-BHy— —_—

- - The -text-refers to.a flcw»&iagram‘,in'y_which:the several parts ars mum-
- ‘beredy but the diagran itself is missing.. . The text is more ezplicit tham -
-any of the preceding reports. T : ‘

iy



 SECTION 11, CONEURVOUS PRODUCITON OF HETIVE TORMTE

»—TFYWZBOHW&,—l%Sr—MB-SGcﬁon—consisting—rdﬁ—»&«&ingle‘erg
is obvliously incomplete. It is probable that the process regsembles in
all essentlals the method deperibed in the preceding report (frame 477).

" SECTION 12. FLOW SHEET OF GLYCFRINE PLANT - 50 TONS PER MONTH

Franes 481-483 show wory generalized process. flow in which the equip-
ment items are mumbered. There ip no text at this point, and the diagrams
thengelves ars inadequate.

SPOTION 13. FION_SHEET FOR PRODUCTION OF WETHYL, TORUATE
FROM_CO_AND MFTRANOL

" prane 484, _Schemilo flov dlagran shoning velving end dnstrument
location. The dlegrams are of little value by themselves. .

SFOTION 14. FLOW_SHEET FOR PRODUCTION OF METHVL, TORMATE
: FROM €O AND ME 0 _ : T

- Trame 485 appears to be & varia'hidh ovf-' the preceding process flow end '
tho same commert applies to thls diagram as given in frame 484,

SEOTION 15. OPERATING DESCRIPTION FOR PLANT PRODUCTNG 28 TONS

e YT, FORMATE PER MO 11 e
Frome 486, June‘ 8, 1943. Incomplete value, because of the absenqé of

—a-prosess-flow dlogran mentioned in the text. L ,

TILLATION GBS -

—Framo 488, Jan. .27,’”1944.. "I'hia'repéit is more cbncernaqinithx esleulation’
of the eccnomics of using wood-distillation ges containing sbout 33% CO and

about 56 C0g.  The C02 mey be removed by water weshing under prossure where-
a860~t0-about-E0%..The_tochnicn) description of

“the process for meling methyl formete i‘a’»'mimpbrtant&;

* sperron 17, PLANY FOR PROIUCTTON OF 25 TONS PER UONTH
N e YT 'S n ~‘_ 1 R G

RINE FEOM. CROTONALDEHYDE

-

" Framo 493, Mev. 27, 1942, This report contains teblos listing the dndl--
* vidial pledes of squipment, 1dentifying them by munbor, promunsbly veferring
' these mumbers to & drawing not shown. Tho sise, meterial of construction, -
= o0 commerolal fabricstor or looation in's present plant is glven.



. Frame 501, Feb. 3, 1941. By the catelytio reaction of steam and
“hydrocarbon and attendent removal of €O, there ias obtainable a product

_gas_containing about 0.5-1.0% CHy, and a €O content of about 1-1/4% down
to about 0.2%, depending on whether the conversion is made in one or two
steps. 1If the process demands Hp containing less than 0,2% CO, the cata-
1ytie purification of the gas using N1 is possible, reducing the CO eon-
tent to the lowost possible valuo. The eame Ni eatalyst-can-be-employed—
for this purpose as is used for the prespure hydrogenation step. In order
to answer the question whether the conversion should bo done in one or two

steps, calculations were et up t“or coke oven gas end normal city gas.

The gas.made 3.n two-ptage conversion end €02 weshing is essentielly
pulfur free. The gas made from the large plant conteined 1-2 me. §/ou.meter
after a caustic wagh for removal of the residual C02. ‘ .

. Cracking is accomplished in a gas heated tube made from NCT3 steel or
. pimiler materiel at 900~1000°. * The catalyst conaists of clay or Mg and
activated N4 on highly porous “ei11imanite obtained from Koppers at:-Dussel---
dorf-Herdt. The Wi end Al, or Hg are Introduced ap nitretes and decompooed
by heating inm wr air—sireats : »

, The conversion is done in one-step at atmospheric prassure. For two-
gtage procesging with intermediate CO2 washlng, progsure conversion is pre-
ferred. In large plants e space veloclty of 1500-2000 is permiseible. The

~catalyet is not adequately deseribed. .4 flow dlegrem ghowing principal
oquipment is inoluded. Cost calculations were pregonted which show & probable
figure of 22 pfg. per oubic meter Hp of 99.9% purity. It ip obvious that the

* prinecipal title of this report should be EWI&M.M&E&{

. SEOTION 19. EEDROGENATION OF CROTONALDEIVDE 70 BUTANOL .

’ Fréme 514 18 a memorandun of conference Septs 3, 1941 in Rodleben. ' This
conference was held between ropresentatives of Delydag and Degussa. The prin-
cipal data relating to the process were ap follows: ' S

1 - Charge stocks 95-96% ‘erotonaldehyde B

8 < Hydrogen pressures- 30 -atmoppheres . s
3. Tomperatures 1€0-185° o ‘
4= Toruput rates 1 kilogran crotonaldelyde por walb eatalyst ger hour
5 . Catalysts ocopper chromite A . » o

"67!&@111—6£—nomsl—bummlL91.5_:%9,5%;‘bh90r61‘:10&1 : :
7 - Repldust 6-Th brenched octyl aleohol end some wates

he hoat of reaction is Ai,ol Ke.Col./mol. Operation in the' Liquid
phase wes ssid to0 bo detrimental to the _catalyet. Other ey_idgnge vag pro-

‘sented vhich failed to confira thise . . ..

-13“-»



~ Rovlewer's note: It is obgerved uhat ‘two. processes doveloped
;ndependently were avellible, 1‘m—d11!cussibrgi.ven*here—ie’—ewgenéral—-
1lsed as to be.of little practical value to othor workers in this field.

SECTION 20. RESISTANCE OF D FFERRNT_STEVLS ;mﬁ AND
a ALUMINUM 10 ORO'NEAL_ DEAYDF, CONTATNING CROTONIC ACID
Memo., N.ov.‘ Ly 1941, Fram.a 517, The test specimens ﬁere exposed to
crotoneldehyde contalning 4% crotonic acid for 1248 hours at 220-240°. The
stesle and Cu wore completely resistent, and the Al wes considered suffieient~
1y ropistent for $ractical ueo.

~ COMPARISON OF DEGUSSA AND DERYDAG PROCESSES FOH
GENATTON OF CRO NALDERYDE UTANOL,

- Hemo._Sept. 10, 1941, Freme 520. This conference probably bad its ori-
gin In tho dlscussions pentioned in Section 19, above.” The principal—data—
‘compaved are shown belows ’ ' S

1 - Catelyet ' o Cu-Cr Ki-Cr
2 _ Prossuro, atmosphere g 900
'3 - Temperature , ©100-185° B >t
4, - Thruput rate, kg. butanol/catalyst/hr. 1.0 0.2
5 _ Proportions of Hysbutenol in produst mixture 0415 o3 /Ke 50, a2 /g
. 6 = Hydrogen rocyocle L .0 50 wP/Re
7 - Rosidence time, geconde - - . .. 10 S U
8 - Yield of theoretleal , 91-95% T 9%
9w Total energy’ POQUATOMBNYE 125K 40 KW

(Some doubt was east on the Dolydag figures, since they hed had -
no practical experlience with thoir chrome nickel catalyst. The
yiold from process wes almosd quantitetive so no pubsequent dle- .
$11lation of the butenol product is necessery. The higher eharge
..,rateMand..101‘:61‘.&?9@@9?3i;’gquired for the Dogugsa method was con-
sidered to more then compengate for 'the“longer“raaidenco~t5.me.-)-f"~«:.--..~-vr;‘-»

" Teviewer's note: The tons of this conference é.g"eﬁ:presaéd by the writer -
wes to give velght of support to the Degusea Prooess. S :

e perttn-Aetd-fniydtde -1 glso dpoussed certatn expori-
ments which indlceted that the yield of ‘ankiydride with respe %0 rea
aldehyde was increased as the aldehyde eoncentration ip increased. The

question was reised whiother the previcus-unfavorable anlydride yleld in com~
‘g4mioue type equipment eould be improved if- tho maximum. pogsible aldehyds . -
sontent was employed in the firet step., It was egtinated that the righest
j;gpnoentra-biqn*posalbleuinwthbffimj;;pﬂtqpﬂwaa 30%. - o




 Memos Febs 26,1942, Frame 52/ = The resction tubes ere water—Jacketed.
The writer proposes-to-take ‘a-portion of-the steam-evolved and by means of a
‘heat pump to inject this somewhat compresged steam through nosgles into the

base of the water jacket. The effect will be to oreate vigovrous eirculation
of the water upwards through the jacket. Recireulation of the water is pos-
sible by means of a balanoing leg from the steam separating space.

SECTION 23.

ARATA T

Homo, Septe 3, 1943, Frame 531 — Tho directions appear straightforwerd
and adequate to permit repetition by others. ' ,

" SECTION 24. FYDROGENATION OF CROTQNALDEAVDE 70 RUTAROLs
" CONTTNUOUS PRODUGTION OF ALDOL_AND) CROTONALDEHYDE:
HYDROGENATION OF ALDERYDE TO_ETHANOL .

Confevence lar. 20, 1942, Frame 528 - The memorandum doog not geen to be
important. .

 SECTION 25. HYDROGRYATION PY
Us

" Hemos Febo 25; 1943, Frame 532 - Compaves the duty ippoacd upon the soveral
parts of the eguipment when alternativoly making erotyl glcohol or the proposed

SECTION 26, SHAL- REPORT
" ORGANIC LABORATORY

. . Re’port‘da.t;ad - mom,lgzz;ma}neyg@_-w e gy e g e ....' v i R
sautions in preparation of the hydrogenation catalyast are dlscussed.

. Methyl orotyl ethex. According to a German patent, ellyl ether may be

uged to prevent spoilage. By snalogy it wea thought thet the ether of orotyl
alcotol Bight hnve o aim Jar-efieaty- WM&QM
wore reacted with um nethylate by heating and reflux.  While erotyl ehlor-.
4de IX ;(bciling_;pointvsz-%“) 1a converted to methyl crotyl ether with a yield
_of about 80%, lerotyl chloride I (bolling polnt 62-64°, which leaves he .o ET
‘sugpicion of e chloride of methyl vinyl carbinol) under the conditions “émployed -
reacted to & very emall oxtont. The methyl erotyl ether was to bo ezamined for
inseetieldal properties.— O | |




(frame 541) was prepered with espocial viecw to use

‘Sultone from motly) vinyl earbinol - Butane sultons CHp - CHp ~ O - CH
as a dotergent. ‘ |

8- -0
I
. 02
‘ 1,4-dietlorbutene from erotyl chloride - Experiments had so far not been
gucoessful. The reaction product conteined emall emounts of 1,2,3,4~tetra-

chlorbutane and larger amounts of 1,2,3-tri-chlorbutane. These experlimenta
were being continued employing metal chloridea as satalyst.

Butanel for Fuerg'tegbep_g - Tork was done on equipment for catalytio
hydrogenation of erotonaldehyde. ' '

Bydrogenation produot - l-methylol tetrahydro pyren was made from 2-formyl-
2,3~dinydro pyran,- and 1,2;6-ezantricl was made from oxyadipin sldehyde by eate~:
lytic hydrogenation. No details ars glven. . E ‘

SECTTON 27. MONTHLY REPORT OCT, 1942 FROM BRENDLEEN LABORATORY

... Frame_ 544y Doc. 6, 1942 - Reactions with liawld emmonla. It was ob- .
gorved that halogen derivatives of orotyl and allyl elecohol are eomverted to
amines by ammonia. The amines may be converted to corresponding nitrates or
if possible to nitramines by nltrle aeid. : . o

_ Methenol synthusis gi medivm pregpure - Labofatory‘equipm;ﬁt wes bullt
Tor hydrogenation of formlec aoid esters; ospecielly methyl formete. -

r

SECTION 28.

. Treme 547, July 1, 1941 - Croby} alcohol and crotyl derivativep. Croton=
sldelyde was hydrogeneted to crotyl eleohol. By ehaking orotyl alcohol with
-5-40-6-times 1ts-volume.of. concontrated agueous hydrochlorie seld, there wmg
attained o yield of 96% crotyl chloride aa .2 isomors. The proportion of ~ =
igomors T and II were respeetively 34 and 66. ~Crotyl chlorido II was readily
goponificd to the extent of 97% in about one hour by /2 aleoholic potash,
while the ehloride IT was seponified to the extent of 73% im 4 hours. Other
‘derivatives were prepared. This report gl‘so _jl:ouehaa upon the Fuerstenberg
ans end thoe " 3 p—

T Reporh Septs 19, 1043, Fiaiic 551~ The production of crotyl-chloride -

}x‘;om,l,pr,opyl ‘aleohol was simple,  Shalen wit “eoncentrated agueous hydroghlorie”
acld, crotyl aleool glves-about 95% yleld of the isomers I'snd II-in propor- —
tlons 34366, By heating, those isomers mybob:{ada ;: _ pﬁi'?ima’f*’“"ft%ﬁ"?ﬁ "
ner, rlthough the lsomer II appears more stable.  Saponification of bne hig
o otaing Taumer (1) i readily scoonplished with eleokollo potashy the ...~




reaction being 979 ocomplate. The lower boiling isomer is not completely
paponified even when heated for severel hours. Both lsomers are quanti-
tatively saponified with equeous sodium hydroxide only by prolonged heat-
ing at 130® under progsure. Saponification of the ohloride ylelds methyl-
vinyl ecarbinol es well as eroiyl aleolwl, end when orotyl chloride I is em~
ployed, the carbinol will be the mzjor produst. This report ie better than
average. for dstail. . _ - : '

SECTION 30. ! ACETATE M_AGETAL
’ Thie report is in four portions)

I. June 14, 1941, Freme 562 - Laboratory bateh experiments. .

... Rogearch on the production of ethyl acetate by condensation of
acetaldohyde by moans of aluminum butylate discontinued in 1931 was again
teken up in order to obtain further fundementals to assist in the plemning
of a propogod plant at Fuerstenberg. For complete reaction of the aldehyde
‘sharge, 7-8 hours reaction time is required. The amount of catelyst calcu-
lated on the aldehyde consvmed was inereased from the former figure of 3.5%
‘up to 5.5% The yleld of scetate under these clroumstences is about 88-90%,
bosides forming 4-T% of higher bolllng by-produsts. Experiments to lessen
butyl ecatats Tormation which ocours with dilution of the catalyast were not-
gucsessful. Dilution of butylate with anhydrous ethyl alcohol gave as good
vield ag with butenol. Addition of eluminum chloride to the butylate in-
creased the sldehyde decomposition, inereased the yield, and lessened the
formetion of sido reaction products. L

IX. Aug. 23, 1941, Framo 577 - Beteh operation experimenis.

) * The experiments were performed in copper equipment having & stirring
dovice. The acebate yleld was 89-907 of tho reacted aldehyde. The informa-
tion obtained ngreed with the laboratory- experiment. The addition of A1Cl3
%o the catalyst improved the yleld. : The ecatalyst ls alumimm butylate although
the preparation of the material is not deperlbed inm detedl. S

| TEL.. Hove 28, 1943, Frame 581 - Continvous laboratory exmerinente.
Catelyst and aldelyde were brought pimultancously and ¢ontinuously
into the remciion sone In the proper properiion; roaction product-was-continu-
-ously-vwithirasny—The-propertiosoltho. aluilnun. DUiylato Mace foCospR ‘
bateh production of the catalyst, snd in lack of a sultable suspeasion ‘nodlum,
a portion of the product ester is ueed to dilute the butylate, The principal .
sortlon of the aldelyde and the-diluted catelyst is introduced to the reaction
vosgel continucusly. The yleld of acotate was about 86% of -the eldehyde re- . . -
actedp slde renction products averaged. about 8%, The addition of AlCly to the

eatalypt»;mco‘ntinuous«melemgnts»incr.emgﬂwgsm yield of sootate.

LoD & Q

IV, Dee. 6; 1941, Tramo 589°<"

S Thereseareh on cggiinuous i@peraﬂo\n wis conducted m—:ﬁt‘g‘akéqhipmeuti

and 8 schematic flow diegram of the equipnent is shom in' the texts The thru-



put rate was sbout 150-170 liters per dey. These experiments covered
‘periods of botweon 3 and 18 daye; some difficuliles were encountered

by the separation of catalyst suspension, thereby causing blockage. .
Binca irvon is strongly attacked by acetaldeyde , and the latter on its
part is thereby diminished in sctivity, copper is used throughout, ex-
oept for the aldehydo tank which is eluminun. The attack of acetaldehyds
on metal, “especlally at the stert of tho experiment, depresses “the yleld
of acetate and correspondingly increasea the yield of side reaction prod-
uets, With non-ferrous equipment, an acetate yleld of 82-83% of aldehyde
was obteined with s corrosponding formation of 8-12% of oily side re-
action products. ' - ‘

Roviewer's note: This serles of four memoranda does not contain
originel data but it does appear to be an adequate description and summary
of the experimentsl work. ' '

SECTION 3. KRING_CLEAVAGE OF FORMYLDIHYDROPYRAN TO MAKE
1,2,6-HEXANTRIOL AND ITS DERTVATIVES

Report July 3, 1943, Frame 603 - Opening of the ring of 2-lormyl-
2,3~dihydropyran to form 1,2,6-hazantriol was undertaken covering the fol-~
‘lowing principel topless T e

a) The uso of freshly distilled pyrem - :
b) Using aqueous golutions not higher in concentration than 40%
6) The use of toluol sulfo acld for the hydration, avoiding tempere-
.. tures-higher-than 40° = . . Lt

(8) Hydrogenation in aqueous solution

i

Ringcleavago of the esters of hydrogenated formyldilydropyren was
~ attempted with acetic acld anhydride and acetylehloride. The yields wers
poor. ) o . . '

W n

B o T ok e
O, e 0N
Ch, O, _ O - COH

4 -
0. , .

“Exporimental procodure and on Jm%ifpzietd‘fbicn*&fre‘aultd~£p§85§é&-'71i¢3_Iriéi;&"f??

“been carefully dones
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SECTION 32. CORROSION TESTS; CROT(L ALCOHOL, CROTON-
 JLDERYD ot _ u

Merio. May 4, 1943, Frame 616 - The origin of this work was the desire
to use the orojyl alqohol plant for production of trioxybutane..

SECTION 33. TRIOXYBUTANE PLANT IN ROILESEN

Wozo. 1207/0 Jen. 26, 1943, Frame €18 - Apparently relating to a con-
ference between Dogusea and Dohydag. The dlocussion centered around ma-
terials of construction, par_timﬂarly their resistance to corroslon.

SECTION.34. DESIGN DATA FOR TRIOXYBUTANE PLANT
" Momo, Jen. 9, 1943, Frams 620 — Includes ckotoh of wnit and major

dimenpions. The text describas the duty and process condltions for the
.aeveml pieces of equipment. .

 SDOTION 35. (CHRIRIFUGE FOR TRIO PLANT

Hemoo Oct. 24, 1942, Freme €24 - Relates necospity for- this type of
equipnent. . W -

SECTION 36.  TRIOKYBUTANE PLANT STLVER COOLER
¥éno, Dec. 17, 1942, Framo 625 - The filter epproached closely to VA
4n corrosion vesisting properiles, but wes preferred beoause of gomewhat
greater ease in working. Tho proposed conditlons enticipated thet the mix~
ture of butenol, crotonaldelyde end butyraldehyde would be refluxed, the

vapor entoring et 104° and the condensate leaving at 30°, Other materials
of construction are commented upon.

SECTION 37. TEIOXVEUTANE. 2,000 TONS PER YEAR PLANT FOR
— __I"UE&@TE;"\‘BERG. G HOG_ ATTON T

____Mewo. 1221, Feb. 16, 1943, Fraue 627 - Conference with Delydag in
Rodleben. This plant was apsumed to charge crotonaldehyde end secondery
“bitenol in proportion 3681552 -to effect the following yields, 81l celoul~
‘atod as weight percent of crotyl- alcohol-or erotonaldehydes. trioxybutene.
from orotyl sleohol-T4ds erotyl aleohol from_crotonaldelyde-66%; butanol -
=fyom-erotonaldehyde-24%;_olla from erotonaldehyde-104., The equipment, lte
" diities anid operating conditions-are- desoribed,.. A summaty. 1o given for mas"
terials of construction. There wag no flow diegram, ‘but-the text 1s.con~. .
~gidered above average-in-luciditye -t




SECITON 38. LABORATORY EXPLOSION IN: CROTYI, CRLORTDE PLANT.

Memo. July 28, 1942, Frame 638 - Reports an explosion which took
place in the laboratory whore crotyl chloride was being reacted with
godium nitrite, The autoclave, fitted with a sheker, was desigmed for-
300 atmosphercs prossure and hed a cepacity of 1 liter, The contents
were 180 grams crotylebloride, 150 grams sodium nitrite and 150 grams
of water. In a period of 45 minutes the imterior temperature rose to

103°. Bhortly thercafter thers was a violent explosion.

SECTION 39. HIDROGENATION OF ACROLEIN T0 PROPIONALDERYDE

Memo. Des. 23, 1942, Framo 639 - The hydrogenation of erotonsldehyde
' to butyraldehyde and of cerolein to propionaldehyde is relstively easy,
It was found that Reney ontalyst at 20-30° or 100° for less active enta- -
lyst was sufficient to evold undesirable regin formation in the latter re-
action. Pressures as low es 5 atwosphores may be used. M exompls i
given whorein & 43% methyl aloohol solutlon of acrolein is proeessed with
about 4% of Reney nickel in a V24 shoking autoclave whieh is eooled with
watsr to hold tho resction temperature between 20 end 250, Ths initial
Hp pressure was 100 atmospheress efter A0 minutes the pressure had fallem
%o 20 atmospheres.  No-double bonds- eould-be -found-in-the reaction producte..
The yield was 95¢ theoretical, the romainder being propanol.

_SECTION 40. EEEAWDIOL . . . .. . . .o
 Lotter Aprs 5, 1943, Framo 640, to Dr. Helberger (Text wes concerned

with nanufacture of 1,3~tzimethylene glycols 1,5,6-hexantriol, and hydro-
acrylaldelyde from aorolein) The toxt s not spocific. S '

. SROTION 4L. ‘LIST OF CATALYSTS CIVER IN CORRESPONDENCE
L 2 WLTH-ADER G 150 DU

) ’ h . o \ vv,_ _
' Frome 642, This materisl oites eatelysts 1Q through 14Q, B15 through
B22, W23 through W27 end §28 through §33. This lisbing does not sdequately
desoribe the menufacture of the catelysts and can only be regarded as identi-

~fying-tholrgronn_coupooition.

. spmon 42 EEFTIVRNSSS OF CRERTAN INSWMICIDE

.. Moterlel deted April 15 and Uay 15, 1940, Framos 644, and 645 ~ This 18
argely n- tabulation of materiel without text to_olarify 1t:This-geotion——
"of the Teel sppearst6 be & poor-darbon-eopy and-it-is .probable that-a more. ..
_de-ﬁmed aocmmt vill be fomd. < e e




SECTION 43, INSEGTICIDAL EFFTCIRNCY OF CHIORAMINES
Memos Mar. 13, 1943, Freme 647 - Calls atteriﬁion to two preparationa:

OHp-CE-CHCL .

\N/ -~ and
WA

CHy-CHCB-CH,0L = - CHCH-CHCL-OH, ~ -
g \/ ~H2 or Hz/ K3

NH

* Memoo Apr. 27, 1943, Frame 646 = Reports that the two preparations
were ineffective as inaecticides as breathing poicons egeinst corn beetles.

~

SECTION 44, FUFFURAL, YDROCERATION

Nemo, Juno 20, 1939, Frame 648 - Relates that Dr. Brendloin has suc-
coeded in hydrogenating furfural to tetrahydrofurfuzal eleohol, and obtained
good ylelds of a clear liquid without objectionable odor. The elcohol and
the acetnte of this slechol were to be examined as laequer solvents. The
_opsrating conditions and the catalyst used in the hydrogenation step ere not

Btatedc R g R e T R R e S T e T T e e T R DI A R

SECTTON 45. PROPERTIES OF DIMETHYL FORMAMIDE

Menoo Oct. 20, 1944, -Eram(\a‘ 652 « Acetone end dimethyl formamide when
“toated at 159 and one atmoephere partial- proasure;-showed-relative-absorptions -
of acetylene as 23 and 46, equlvelent to a maximm £11ling per liter of con-
tadner gpace for these two materials as 0.222 end 00295 Ego acetylene. 'There
ig no mention that the dimethyl formemide has eupplented acetone as e carrier
for acetylene. - : . : o

VETEOD_FOR PREPARATYON OF HALOGEL. =
TROGEN-CONTATHING COMPOUNTS

This vecord of invention Dec. 15, 1943, Frame 655 bears the mumber

139500 IVc/lzo' and covers pareffin or substituted paraffins; or their derive-
_4ives with at least 3 carbon atoums which comtoln '3 adjacent helogen atoms
which Teact with smmonia in ths progence of solvent materlalss: - The-examnple ----

eites that 1,2,3-tricklorbutane is reaeted with 1iquid avmonia for 3 hours

at 100° in en iron sheking eutoclave; and after discontinuing the heating is
gheken for 16 hours longer. - The unroasted smmonia is distilled off, ~ The
‘remeining resction product is. diluted wlth ether and filtered. Ammonlwm
-chloride-venaing-on-tha.filter. TJihen the othor is digtilled from the re-
"action product, two froctions wore identified, (The reeder's attention 18’
oalled to materiel in frame 647) R
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SEGTION 47. PROPANESULIONE

Mono. 1042, July 10, 1942, Framo 660 - Roletes to the proposal to
obtain patent protection on cortain phases of propanesultone menufacturs -
or uge., Thare is cited e considerable number of formulee which make it
appear the chances of a puceessfvl now epplication are minor. '

" SPOTION 48. DINETEVT, FORMAWIDE AS ACETONE SUBSTITUTE

Feb. 14, 1944, Framo 668 - This is concerned with policy matters only
as showing the complex doalinge of I.G. Tetter Feb. 18; 194, is a general-
iged descripiion written by Dr. Fuohs. The cheapest charge atock for maling
tne different nethylemines is CH30H and §Hj. Unfortunately, all 3 emines are
recovered with unreacted NHz and thelr seperstion is diffioult. It appears
poeeible to react methyl formate with a mixture of the amines, and to-separ-
ate by distillation the formamide, ponomethyl formamide end dimethyl forma~
_mide. The question arose ap to what would be the protuet deriving from hydro-
genation of formamide and monomethyl formamide. - From thelr: formula ons would. .
expect methylemine-or dimethylamine which presumably could be agein vsed for
recction with nothyl formote. The gubjest matter is wholly speculative as to
course of reaciions end pogsible use of products, particularly the use of the
anidog ap substitutes for acotylens carriers (ecotons). R —

GTION o T P»

- SECTION 49, PRQDUCTION OR METHV], ISOPROPSVL KETONE FROM »
o FORUTDERYDE AND METAYLETHYL, KETONE TN THE GAS PHASE

Report June 17, 1940, 2076, Frame 669 - Yethyl isopropenyl ketone is of
tochnical importence docause of its property of polymerising under certaln
condltions to veluable resins. This ketone cen be made in the gas phase

_from formaldohyde condeneed with nethylothyl ketons in the presence of am
alkalisad silicegel ca.ta]ye%l”""I!&iﬁ'éifiﬁiéﬁ’c‘a’”bf“81"‘and"loavmurav-duration»we'rs.
porformed. ¥ield from nethylethyl ketone is 36-40%3 from formeldehyde the
yield Lo 22-25%, The Povmaldehyde-methylethyl ketone mixture in 1:1 pro-
portiona was. passed through & vertical catalyst chamber at 300-325% The
catalyst wap the same a3 ¥het used for acrolein production, ‘namely silieagel
rods, type 4, cbtsined from Hermeun (Roln-Bayenthal) and impregmated with

104 by Weight of “sodium silicate,-The _reaction product consigted of two
layerss & hoavy agqueous lsjer in which Is umreacted  formaldehyde and averag-
ing 10-14 wolght percent of nethylethyl ketone; and ‘a lighter, yellowish,
oily layer which conelste of methylethyl ketone, pethyl isopropenyl ketono

- and higher condenpation products. The deseription for separation end puri-

_fication of the components is botter than usual. ORISR -

0H3+00.0l. iy + HOB—3 CHp.C0.CHLCEB mothyl-Y-kotobutensl
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SECTION 50, REQUCION QF REINIA 'AND MEl‘; J

Yemo. 8apt. 28,. 19M, relating to & conforenoe pertaining to
Fueratenberg, Frame 678 - It does not reveal any process conditions
exoept that the proposal 1s made—to-react nothanol in pla.ce of ethanol
with nmmonin. R

“SECTION 51. ~ QUATTFRLY REPORT 0CT,~DEC, 1940 YROM -
DB, BRENDLELN!S ORGANIC LABORATORY - Fraume 680

Note: Tha reviewer Prosunes ‘that the material described in thege ro-
ports is given ln great detall in mome final report and he has confined
commentg to 8 elatement of gubjochts wmder investigatiou with a briof indi-~
- .eation of the oxtent of the work.

mg_mganaj,ion of Acrolein. In addition to allyl and propyl alcohol,
other higher boiling liquid polymerization or condensation products are
“14kely to ba formed. A series of esperiments-in-which ydrogenstion was -
performed at normal pressure and & temperature of 275° was successful 'in
that over a pex’iod of several hours no vesin formation was observed.

. Bsparetion of saturai;gg and unssiuroted hvdrocsxbona by wash (azeotropie)
- digtilletion. Txperiwent with methavel as the wash material wag not encourag-

ing,

Eap_mg fractiog’oggm m;pe"iments with & 60 ple.te colum and & packed
tawal" °

ardenine of fat with Rens ck » Theso experimsnta hed as their ob-
;)eetive the developmen’o of a continuous procesa, and further eought reaction
eonditious a8 low as 100°,

aj‘igg of eyn
earrieﬂ ou'h in acld Bolutiom.

i, Ths liydvogsniation step could only bo

ecrIoN 52, ‘ TR L-SEPT, 19/ -mme‘esz

‘I’he followj.ng aubjeots were covered:

m*dmganmion of elyhs-hota-ungsimrated carboryl eompounds to the cor-
repponding wngaturated aleohols. A prineipal objective was the produchion of
allyl aleohol from acrolein.

| Wm&ﬁm Tvofola trostment in-
ereaeed ‘the. furfural aoncanbra'bion from 80 to 91%

: ’ 3 .‘ " "'X"“ O 1 o It ms Bm‘m

that‘ an oginal m:m:ura having only ) 2% foe acid ould be enriched to- 62%
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SECTION 53, QUARTERLY RIPORT APR.-JUNE 1940 - Frame 635

sogenatl. n‘ of'al ~bota-mgaturated ¢ A com y 4
z d sleoholp. Croton eldehyde was mrdrogenated to
orotyl alcohol and a leaaer amount of butyl aleohol. - :

digtillation . This subject relates to peparation of
complu mdxtures by ageotropis distillation.

Fat_hardeving. Neat!s-foot oil wap to be nydrogenated for pharma- -
ceutical purposes. Raney nickel deposited on ¢ :parrier was the catalyst.
Tempdummes of 150° or lower wore sought to avold loas of vita.mina in the
product.

SECTION 54. & ggzggy«: RFBORE JAR.-¥AR, 19/0 - Frame 687

‘corrennonding mgat_y_mted aleohnls. The oa'balyste were a combination of '
cadmium and copper to convert aerolein to allyl alcohol and orotonaldehydo
'to crotyl al.cohol, :

§gpgaj,igg of erotyl-butyl. slcohol mixtures by sgeotropie distillation..
.Advantage was teken of the dii‘ference in solubility of vater in these two

,»ohemieala; namely, 174 and 9%.

BEG"ION 55, AR _REPORT_0CT.-D - Frame 689

T 1,3 pmgggdio; dig_l_.%zlat}zgr. Attempha to convert: acrolein to the ether
in eoncentmtions above /o Wore not auccensml. ,

onation of ae 30_61): MQL 'x‘he uge of cedmivm catelyst
pernitted yiclds of allyl alcohol up to 257 of theoretical, together with pro-
pyl alcohol end loaaer quanti’oies of other side resction produets. '

 SHOTION 56. -NONTHY RFPORT N 1‘9@ 92 - Freme 691

’ A two—otage process ms baing developed for syntheaia of. ethyl alcohol
from €0 and Hz.

bugwi *F‘CO“‘*’—“—“—“—'—%“GHgGWn

‘‘‘‘‘‘‘ 2> 202}150}!

-   Tha fira'b atap ma perfome& in continuous equipmen’c. which 113 silver»
plated. .The eatalyst was tungstio acid with emsll amowmts of the nitrates-

033(}000255 + 2H2 -

“of bismith, &ing and coppers Tamperature~1nlet *3m°*"reactor~ou’blet 3609,
“progsure 200 -atmospheres.- The eherge 1s-one. moL methanol. fo two mole” mtera
The mthanol ia 79«,47» deoomposed ) yiold 36% oi‘ thaoreticalo ] :




~ The second step couslpts of hydrogenation of ethyl acetate to ethyl
aloohol. A tomperature of R45%; pressure-of-30-atmospheros-is employed
~in the hydrogenation step, using copper ohromite catalyst. The thruput
rate of ethyl acetate is 415 gvamas per liter catelyst per hour. About
63% 48 reacted to give a yleld of 100% theoretical. ' :

SECTION 57. PRODUCTION OF ETWER ESTERS (ACETATES) FROM
HONOATXYY, ETHERS OF THE 1,3-TRIMETHYLENE CLYCOLS

Report 1581 Jen. 12, 1939 - Frame 693. - The monoalkyl -ether of 1,3~
trimethylene glyeol made by hydrogenation of alkyl propionaldehyde wap
converted to ether ester by de-esterification of the firee hydroxyl- group.
The reaction is ghowmi

R-0-CHp-CHy~CH;0H + CHyCO0H ~—— R-0-CHy-CHy-CHy-0-C0-CHy 4 2 B0

The monomethyl, monoetkyl and monobutyl ether esters of the glycoi wero nade,
end samples wore gent- to the lacquer laboratory for testing as solvents.

SECTION 58. WEDROGENATION OF NETHOXY-PROPTONALDEFYDE-DIMENL-
- ACETAL —PROPTONALERYDE-DIETHYLACETAL

 Report 1554 Octo 14, 1938 - Frame 697, Hydrogemation of methoxy-

) p;‘opiopaldotwde«dimothylaeetal yields the dimethyl ether of 1,3-propyleno
glycoly the corresponding ethoxy-diethylocetel yields the dlethyl ether-of
1,3-propylens glycol. - The reuctlon may be reprosenteds

MEGHZ’QI\;Q.R iy ——————— WOfGHg—F’Hg-CHg»O-R + ROH

Th&expérimentn’ wove performed in & shaking auteclave of‘ V2A gteel tising

- Raney nickel extalyst desoribed-in report.1553... The. pressure. was 80-111

atmoppheres, and the temperature rose to _3.’79e over a period of 90 minutes.
. SECTION 59. '&WMMWM

T I 'EUT IO S —

by washing with acetono. The dissolved gases when evolved from.the solvent

“are about. equil pi soportions of-C0s-and-Coflo-whioh-may-be-ednixed-with-fresh.
~OgHy- and-charged-to: the-ketonisation.etep,... - S
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* putanol rescaroh was being delayed by diffieulty in obtaining sumonium
chromate uged in-the eatalyst.. . '

The summary spesks-of work done upon solubility of catalyst in the re-
action mixture, and aleo relates that cortain metals are boing tested for

corrosion resistance ageinst acetic aeld enhydride.

The general dipcuselon does not reveal the exect moans of making ethyl-
acotate; but it may bo inferred that the process may have enployed aluminum
butylate in ethanol or butenol, or perhspe the resotion of alcolwl upon— —
acotaldehyde. : ' :

SECTION 60,

Report 1606, June 1, 1939 - Frame 706, Using Réney nickel at 100° and -
- 100 stmospherss hydrogen pProgsura, feruldo ascid may be hydrogenated to hydro-
forulio acld with a yield of 854, Similarly smmonium ferulate gave good
ylelds, For hydvogemation of the acid, the reactants vere in ths follouing
proportionst Acid: methenols Renoy niclkel, 97: 200t 10, For hydrogenation
;g tge ammondum salt the proportions of palt, methanol end Raney nickel wors
3 50! 50 - ’ -

" SECTION 61, PREPABATION OF J,3-PROPENEDIOL DIATKYLI
MLEOYY PROPTONALIERYDE DIALKYLACETAL .

Report 1651, Doco 5, 1939 - Frame 7ll. The diethyl ether was made from
_ths. corresponding ethoxy dletiylacetal and the ‘mothoxy dimethylacetsl was
uged to make the dimetlyl ethsr. The catalyet, reection conditions; purlfi-—
cation and identification of the product are deseribed adequatoly.

. SEOTION 62. SEPARATION OF ALLYj: ALCOHOT-PROPIL ALCOFOL

" Report 2079, Juwe 20, 1940 - Frame 79, In the gelective catalybtio
hydrogenation of acrolein to make allyl aleohol, there is obtained & mix-
ture of this alcobol with propyl sleohol whose separation by fractional dig-
~41ation-1a-aifficult becouge of the clogeness of the boiling polnts. A
gatisfactory scparation was ‘obtained when 300 grams ol & mixturs of sleohole—
(allyl: propyl equals 17:30) wes distilled with 400 grams of wabter at 175 mm.
mereury in & 60 plate helghbieolumne' oo T

" X AZROTROPIC DI STILEATION

tto'vmfanyaromrfural'mong’lr‘ fﬁggg;by—prod}l::‘ ém;ml :yclgpmagol%gmh
-ayay with greab . ulty. . The tion of water and gubsg~ -
igs separated away great s mat’(:o pm bee

" seart 2000, Juuo 26, 1940 - Trane 72, Hytsogenation of fusfural oll-

- quent, distillation at 150 mm. BE. acolmeffootad succegpful .. -

‘waopwgtioné-f.,.,..,.,..,, . “
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' Report 2022, Apr. 8, 1940 - Frame 725. The catalytlc hydrogenation
~ of orotonaldehyde ylelds a mixture of crotyl- and butyl~sleohols which
pay be soparated by the addition of water and distillation &t 150 mm.-
Hgo ' :

SECTION 65. e ROGENATION) OF NEAT! T.

Report 2031, Apr. 23, 1940 - Freme 733. -Neat's-foot ¢il was hydro-
genated to & egolld fatty like product with Raney niokel at 140-150° and
a hydrogen pressurs of approximately 15 atmorpheres. Froducts with golidi-
ficaticn poilnts as high as 55.5° were made. The fat wep sald to be used
for phermacentloal purposes ‘

" SECTION 66. SEPARATION OF ISOPROPYL ALCOHOL IND TERTIARY
BUTYI, ALCOFOL BY AZROTROPIC DISTILLATION,
USING VATER AND BRRZOL AS AZROTROPES

Roport 2084, June 29, 1940 - Frame 70. This and the goveral other
reports desoribing separation of close boiling components ave described with
sufficient detail to permit ready repstition and cheekiag of sush work.

SRCTION 67, SEPARATION OF ACETIC ACTD-TORWIC ACID WIXTURES -
~© VITH TOLUOL AS THE ATDITION AGENT
Roport 2131, Septe 14, 1940 ~ Frame e The equipuent and proseseing
- §8-pomowhat more complicated-then-in-most- of -thess ezeotrople- dlstillations, .
and tho taxt is accompanied by a schematlc flow diagrsm.

- GECTION 68. EXPERIMENTS WETH ALKALIZED FING GHRONIUM CATALYST.
... EFTECT OF DIFFERENT ATEALY ADDITION IN BUTANOL

 Report 2291, July 21, 1941 ~ Frame 752. Tho formation of kigher aleo-
hols by alkelized Zn-Cr catalyst has been octeblighed. Catalyst ®ksl® gave
high yield of isobutanol. Cetalyst "Sial + RBY gave some normal propanol in
boiling above 110°, The description of the catalyst end the operating econ-
ditiens is in more detall than um’ah ‘ ' . '

lame



(b) REACTIONS OF CO AND Hy ON OLEFINS - OXO REACTION

The following group of reparts showing the status of work for indi-
vidual months in the period Feb. 1941 to Dee. 1943 lo indexed ss Sections
69 to 85 inclusive. The reviewer hag examined the data in reverse order,
namely, chronologioally, beginning with section 85, Much of the text ls
111legibls, beirg & very poor carbon eopy. There is little numerical data .
given, and the reviewer has confined his remarks ehiefly to an emumeration
of the principel work reported. C : :

" SECTION 85, FED, 19AL - FRAME 87L

Intentionsl poisoning of the eatalyst with H9S or CSp was done to
lepsen the hydrogeonation effect and increase the opportunity for alcohol
formation. Catalyst reduction appears to be a contlmuing project,

SECTION 4. . APR, 1941 - FRAME 868
Used catalyst was regenorated by loaching with light. nephthe snd methe-

"nol, followed by drying and reduction. The original activity was soccured
in this sammer. The oyclo weg repsated threo timen. :

-~ - SECTION €0+

Containg a dincu_saion on ihe constitution of the oxo aleohols.

| SECTION 79, - FEB. 1942 — TRANE 843 |
Hentiong the resetion of C2Hy and water gas using mepasin a8 a fluid-
_ising egent, and the separation of €0 awey from R recycle by methanizatlon.

SECTION 77, JUNE 1942 - FRAME 830

gulfonation and separation of neutrsl oils from alcohol-gulphate is
reported. Throughout the summery there 18 extensive work roported on the
exapination of liquid products and ldentification of epecific compounds..

SECTION 72. JUNE 1943 - FRANE 03

‘The aldol reaction atiegzéa.ﬁt upon the o’::d reastion is beeoming nore de—
talled. Throughout these reports there ig ovidence fc.hat elose aggocietion

_with Rubrohenie has. boen mainteined. - ,
 gGITON 69, DR, 1943 - FRMNE T4
.- . oxldstion of liquid. hydrocerbon products obtelned by low tempersturo

carbonisation of toinkohl at Blechhammer wes used ag charge in the oxo
_procesg, 8s woll as rew tar from the Leuna alkylation vlant, ‘




() SYNOL WORK

The subject matter reported in items €9-85 concerning the reaction
of CO and Ho with olefins—in- the oxo reastion was veported as project 813.

The greater part of tho present work reported upon Synol was performed as
projest 628 and 820. - ’

The materiel in sections 86 and 87 (frame 875 to 896) covers semi-

. work exmperiments in aleohol synthesis, recycle operation, influence of dry-
~ ing temperature, the effect of carriers composed of iron or pulverigzed
glaps as the medium to support precipitated iron eatalyst, heats of ro-
action end absorption, and the use of severel types of clay as refining
media.

(6) FORK N O%0_AND STNOT. ALCOFOLS

" gostions 88 to 93 (fanss 893 4o 961) are bl-montily reports for the
annuel period Fob. 1943 to Feb. 1944, conducted as problem 820, The prinei-
pol topics discusped wera: : L

Production of oleaning agents from carbonization naphthas, including
the reaction of oxo aleohols with aromatic meteriel such as bemzol, toluol
and naphthaleno. ' '

1t

RS-

The sulfonation of oxo alcohol hydrocarbon mixtures with £03 dissolved
in 8020 ' . '

The alkyletion of short chaln oxo alcéiml t0 long ehain aleohol sulfate.
Studlos on shifting of the dovble bond in branched olefins by means of
. ooba.ltcapbonylo e e e e , A ————..-.-.
Studies upon the extraction of synol aloohol.
Fydrogenation of oxo and eynol'prodﬁ'c'tag” IR
. Studies on the constitution spd igolation of individuel componerts,
| Deepite the fact that meh of the materisl is illegible, these bi-
monthly summaries appeay. to possess lmporbance because of thelr serving es &
background to the dew(elopment-of these importent processes.

 Progress veporbs, sectlons 94-104, covering the period Oct. 1940 o
Doc.. 1943 (framen 963 to 1079) meem to form & contimuous gtory on project
628 with the exception of peried Oct.-Nove 1943. Hote that items 86 end 87
above are on the ssme project as ltems 94~104. The sumerles are glven in -
Fﬁi}‘éfe""@h‘féﬁﬂb’gtcal*orderrmwmmary%ofwowwlwp»atatea*theﬂpnrmﬁe,;%
‘of-the projeot. 1s. tho Tecovery of lydrocarbon oile of paraffinic and olefinie
‘pature as charge materiel for gynthetics and cleaning agentb. Tt is sadd
“that the work has been in progreps for geveral years and e-comprehensive Te-
~port was written by Wemael Nov. 18, 1940, . ‘ r

[




The following phaseé of investigation were 'reported:

(a) Influence of reduction time on the synthesls with fused iron
catalyst. ‘ :

(b) The effect of geometry of the catalyst case.
(¢) inalysis and refining of the synthesis produst.
- (8) Improvement to the eatalyst itself.

(e) Synol synthesis, that is, material of en alcoholic mature (in
the summary for April 1942, seotion 101, it was established that in the
synol procens the alcoholg were prastically unbranched and that the OH
group is at the end of the molesuls).

" Tho prineipal investigators assoclated with this work: were Breywisch,
Gelpeler, Relainger, Wintser, Pobloth and Wenzel. The value of these sum-
-maries may 1ie in ths detalled discuseion of regearch which proved to be
unimportent, impracticable or sgusceptible to development and imorovement
in subgsequent work. The reviewsr believes that to persons interested in
the general subject of hydrocarbon syntbesis, end particularly in the field

of symol, review of this subject matter will yield_valudblg impressions and
“guggestionn to short-elrcult much experimentel-effortes S

(Tide ends seanning of Reol #55) -
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