A £low diagren and material balance for the mamufestwre of
alochols by the eynthesis of aldshydes and subsequent hydrogenations
Dated Fetruary T, 140:. ’ |

n_&;gos'hﬂ: to ﬁ83 '

A memoranium on discuseions of IG with Ruhrchemie on o
the @ro Procsss, Februm'y 19, 1940, The preparation of clefins by
the Fischer synthesis at low and high presswres end with an iron -
“catalyst were discussed vith yields given. Also the reparation of
olefins by thermal cracking of paraffin vax was discussed., The -
yield of olefins fron aracking wax vas 85f. The positicn of the
doubls bond was ab_the end of the chain vhen using temperatures. of
250°C, and in ths middle of the chain . .x:'":.. ab temperatures
of 350°C. The oatalyst far ths Oxo Process is the Fischer Cobalte
Kieselgur-nagnesiun cxide preparation. The catalyst was suspended
in either a neutral oil o the olefin stoock and then treated with
vater gas. At 105 to 115°, the yield of aldehyds was 90% fram
olofins and water gas at 100 to(200 atmospheres for & fow howrs.

The reaction mixtwre without catalyst separation was then treated ab
'180°C. with pure hydrogen to farm the alcchols. Both straight chain
and o{«mathyl alochols are famsd. A reaction mecheniesm by vhioh
these are cbtained 1s shown, This reaction 18 said to be general and
will work for any olefin, The farmation of ketones has also been
oboerved through the reaction of two molscules of olefin with ons
moleculs of CO, Details for the preparatica of approximately 40,000
tons of high molscular weight alochols from 120,000 tons of raw '
synthesis product are given. By-products 4nolude & large quantity
of low molecular woight alcohols and aldohydes. ,

Frames 484 to 488

. ‘ Aanu- datell February alﬁ., 1940, by chemie glving
dobailed! 1nstructimd far the preparatimm of aldshydes and alochol
from olefins, 'These instructions’ inolue exemples for both low :
boiling and high beiling olefins, The method of resction i similar..
to that desoribed in the preceding framese ‘




A ﬂw ulgum ohow:lns tho lom-oo ot umm and ooess
, ctepe for tho Gzo Process,

Temo 453
_Ammcranim of & iweting dlscuising briefly the dstatle oo

the preparation of metal ocarbenyls and their physiclogical effects.
Dated Decenber 9, 1940s

Fremas -hﬁ to ugg ,,

A memovanium dated February 6, 1941, diecusses the synthesis
of synthetic detergents and wetting agones d.i:notJJ threugh ths sulfo=
nation of hydroocsrbon and sulfonation-of alochols, ' A discussion is
given of the possible sourcss of -olefins far alochol synthesis. through
the oxo l’rooose and of the sulfonation of these. aloohols, .

Fremen_500 to 502

. - Pebruary 29, 1940, A memoranium disouseing the Rulrchemie
exporimsntal operaticn on the (xo Process. It canclufles that the -
mroosss is attractive for further wurk but that many problems are yoi

~40 bo solved.

FJ_MZO;‘.

A memorandum dated April 30, 1941, discussing the cost of
producing synthetio wetting agents using olefin feed stocks with an
without alocchols, The basis 1s 10,000 tons of olefins per yeaxs
A tebular summary of cost- comparisons ie given.

Framos t0.
A msmaraniun dated December 4, 1941, Bxchanging experimental
information by the oporators of several pilot plants. The merits of
fixed bad versus suspsnied catalysts were disoussed but no final - = -
recamondations made, Catalyst 1ife was unknown, With ethylens
the product consisted of 30% propiomaldehyde, 30% dethyl lmtone, and
.40% higher boiling residuss. At higher temperatures, 300°C, and
200 atmoopheres, ths principle product is propyl alochol, With
propylens ratlo of normal to iscbutyl a.‘l ooh 18 60 to 40/and
ﬁgnrot igh as 70 to 30 have been rop atur tod
oduo 8 toa 4 ingluded dutadisne 1t uded |
Llote

\ > of the doubls bonds re tod. maotmnm 1
obta.m:d vitlh unsatwated aoids and v\lnyl eﬁther. I



s S1051
. A httcr dated Decenber 23, 19%L, dmouuins the wo’bm)
of using fesd stooks oontaining & low percentage of olefin in the
Oxo ‘Provesss The two alternative methols of. n:pmting the- n.ochols
tmd are by mlfm'io aoid eand boric aoid troahont. While 1nluf.fioiont
ntal date are available to make & firm decision, 1t vas conoluded
,that 1nd:loat1ms are in favm' of the baric acid trostunt.

'Frms 212, 513

A lstter dated Deosmber 2, 1941, discussing the adviesbility
of applying the Oxo Proocess to feed stoocks omtaining 25% olsfins o
lees. Ths usual prooess of separating the alochols by distillation

was ocnsidsred to be unsconamical but ssparation by sult’cnatim o
fcmatim of barie aoid estor was omsidored possible,

Framss 21h to 517

A lotter dated February 5, 19k2, giving dstails of & pilot
plant run on the Oxo Process with a particuler disoussion of the
difficulties of temporature ‘oontrol. ‘

Framss 518, 51 2

A lotter dated l‘ebrmy 12, 19’&2 diaoussing the vso of
Oro alochols and their sulfuric acid asters as washing agonta
partioularly in comection with the verious possible uses they might
‘have 'in the textile iniustry and the diffioulttaa -in preparing suitabls
dstergents. fran these substances. :

‘Frames 520 to 528

‘ February 10, 1942, A comprehsnsive repart on ths present
status of the Oxo Process inocluding dstaile of pilot plant operation
at Merseburg. Yields of alcchol, yreparation of feed stook, catalyst
problems, temperature control, etce, are all disoussed. All labaratary
work on thie and related problems including the addition of CO to
~‘d.1.olof1ns, etc., is also sumarized.

Framea t0 531

A mwmﬁum date 10, 19h2!, glving the procssdings |
of & meoting ¢ m uf a‘ olal plant £ tnejioxo
Procoss. Dis si i wore pased lenoe Jf various pilot
plants. “ ‘

\b3 -



A repart dated February 11, 1942; giving details on the
denign and-opsration of 8 large scals Oxo Plamt at Oberhsusen-Nelten.
This process is to be & batoh o non-continuous operation, & flow.
ddagram 19 includeds Btarting material would be an olsfinic
‘product from Fischer synthesis containing 35-40f olefine.

Erames 539 to :

. Thig 18 a repart dated February 25, 1942, of wark done at Lewna
“on the Yeaotion prodiicts fram the” Oxo Process. Same pure clefins, .
namely, fechexylens, oyolohexens and dodscens and scme ocmmercielly
available products == a O,) ischexens heptene oopolymer, cracked
_olefins fram paraffin wax and clefins fram the Fischer Syncl process
were used, Thecretically, the primery prolucts fram the Oxo Proocsss
“should be primery aldehydes, bota-methyl aldehyies, straight chein
‘kotones, end beta-mothyl ketonss. Sscondary reactions ere the oondsne
sation of- thoe aldshyles kotonse famsd to produce high molsoular
. woight aldehydes ar ketones, the resction of two aldshyldss to farm an
. aoid and en alochol &8 in the Caunizrero reaction, and the esterifica-
tion of the aoid by the alochol to fam a high malsculsr weight ester,
In work with the pw® caupounds, it was found that all these products
appeexsd in the resction mix although the respsctive quantities of the
different oampounds was not spscified. In the case of the cammeroial
-olefins, the reaction was not stopped at the aldehyde stege but the
reaction mix was hydrogenated to fam alochals, The resulting jroduct
oont&ined essentially only alochols rather than a large mixture of
_ocmpounds found in the aldehyds stags indicating that. the hydrogenation
step had hydrogsnated esters, acids, aldehydss, etc.; farmsd to the
alochals.  Also inoluded ie & camparisen of the detergent cheracter=
_1stics of detergents faxmsd fram the sulfanation of Oxp Proocsss
aloohols, fron naturally oceuxring alochols and from the direct
sulfenation of olefins. -Tebles showing the wetting time, foem height,
oto., of these various dstergents are given. It was oconoludsd that -
dstergesnts farmed from ths sulfomation of alcchols are superiar to
those formed by the direct sulfonation of olefins.

Frames 557 to 561

A memovandum dated February 27, 1941, comoerning & disoussion
of design dotails of the Oxo Plant at Gherheusen vith particular reference
to dstails of dietillation equimment.

Frames 562-563
A pemorendun dated March 17, 1942, da & mesting in vhich the
sconanics of the Ozo Prooses using Synol resction products es sterting

Pr ‘
material jave discussel, perticularly with reference to the utilizatd
of the Cy to Cy» alo formed in thie process. I was mul.ﬁud '
that emoun}e could be used by the lnoquer|and plasticizer
H Mume | ; | ;

J‘f'



A mmw Naroh ﬁB ighe, ‘oovering the eotnaRlos’
of pelum .alochals fram mam-wn-men synthesis product by the.
Ozo process, For & ‘starting saterial the produst fram the. adddls
resswre Fischer ‘gasoline synthesis 18- takoen, “This ombains. ‘epprexi=
mately 35% paraffins, 15§ alochols, and 50§ olefins, The econmics are
caloulated under four cases and fram 100,000 tens of sterting materiel "
itves estimated mtwuﬁ;wo~tu~wm~tm~u~mmmmn1m
alochols ‘oould be groluced depending cn the: type of operation, There
ere four diegrams and ten tebles giving the dstells of thie ocst. aml.:ua.

Fremes 585 to 5

. A mand\m dated Maxch 30, 1942, ecussing utilization’ of
“the proiucts fran the Gxo Process and possidle expansions, ‘In the
diecussion, it wes docided that at present there wes no market far the
_low moleocular weight alochole famed by this process.

h'am 8_591 to 593

A letter dated Apru 20, 1942, ocnoorning the use of water in
the Oxo Process. It was stated that water sdditicn not cnly had the .
advantege of holping with temperature control but influenoed the resction
fevorably. Thus with ethylens a 90% yisld of yropionaldshyle was cbtained,
the wator inhi'biting 8ids reastioms to:fam ketenss, eto.

Mo s to

A lattor dated Amril 27, 1942, ooncerning a proposed continuous
operation of the Oxo process. It was stated that the pilet plemt at ,
Merseburg had been operated satisfactarily and it was suggested that the
plant of the OGxo Cempeny at Holten be comverted to this basis sinos
smaller catalyst losses exe expsrienced and en inoreass of tenfold in the
plant capacity oould be achieved. KNo detalls of the p.'opoaed. centinnous
opera.tim exre given.

B to »
A lotter dated May b; 1942, vith further discuseion of the

use of a continuous proosss for the Oxo reastion. No technical
infarmation 18 given..

Frames 598 to 600

: A lst mr onanio] roblams
resulting firan c ‘Br“ﬂ:a to ﬁmtimjlonn ucb:l\m
and the oouiboqm oxooqmve ;hﬁb‘ bapacity resulting frun 8

oonvo\ra:lm.‘ Fo technical information i8 glven.

«Hw



Prems 601

A ttagren giring an esttunte Gf yield of ‘Tarlouws jrolucts frou
the Oxo Process, This should be inoluded with & memoraniwm of March 28,
1942, vhich 18 covpred in Frames 564-58k, |

_ . A mexmoranivm dated May 12, 1942, discuseing the piroposed comversion
of the pilot plant at Merseburg into a production plant,- No teohmical '
Jivnfmtim} 1s glven. ‘
Frames 605 to 607

A memorandum dated May 28; 1942, disoussing the design and
construction costs of a 20,000 tons per year Oxo plant. Whils few
detalls of aotual method of operation are given, it was stated that the
operation'would be a contimuous suspended catalyst process as ‘developed -
at the pilot plant at Merselurg, The catalyst would be the Fischer catalyst
(39% Co, 2 ThOs, 25 Mgn on Kieselguhr). It was estimated that the catalyst
could be used fifty times before regemsration end that 70 idlograme of
fresh oatalyst would have to be aldded dailly. Used oatalyst can be regensrated.
No figures on catalyst loss are availabls, The fesd to the plant would be
an oll containing 50% olefins with an average moleoular weight of 150,
A table showing an estimate of plant costs and a rough flow diagram are

shown, _
Frames 608 to ’620_

“A report dated June 1, 1942, giving an analysis of the cost of
preparing alcohols by various methods; ¢.e., methanol and isobutyl oil
eynthesis, Oxo synthesis, Synol synthesis, eto. It was oonoluded that

~the—high molsoular weight aloohols from the Oxo process. could be compared
favorably economically end that the Synol process saters into the ploture
only if straight chain alcohols are nscessary. No techmical information

ves given, The cost anslysis 1s reported in tabvlar form,

Frems 621

A letter dated Juno 17, 1942, requssting planned experimentaticn
on the conversion of neutral oils from Fischer synthesis to alocohols,

Freme 622
A lstter dated Jums ﬁE, 1942, dispussing tue conversion of'a
semplp of nputral oil f':J en pster vil plsnt by the Oxo procses,

A table glving certain physical and chemioal constants; 1.e.
1 EE;Z, carbonyl mmber, oﬁt.‘, of |aldehyies, esters, dbhﬁniﬁ,'

=G
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A note dated July 17, 1942, mw&m the lemoy 4n’ oenneotim
vith the use cd.' tha tom "Bmol mwttav.

Prmw 625

A lstter dated July 11, 1942, requestitg”cocperative analybical
ek, |

Fram 626
© A'lotter dated July-11, 1942, requesting an exchangs of
'anal.vtioal infmtim. :

Frems 627
o émpa.rative an_ﬂytica.l date on olefins for the Oxo process.
Frane 628
A lotter of trenmmittal datod July 9, 191&2, ocacerning semples
of Oxo Prooese ea.ochols.

45 6g2 to 630

A memarandun dated July 14, 1942, m a ddscussion about
~obta1n:lng aloohols far ester oils frum the Qxo aynthasis. ‘

Frames 631 to 634

’ A memarendun dated July 15, 19h2 on 8 diecuanim af the
continuous operation of the CGxo Prooess. It was pointed out that the
cobalt catalyst is very sensitive to sulfuwr poisoning in the hydrogenation
step but not eo much s0 in the Oxo step and that perhsps a copper chramite
catalyst should be substituted far the cobalt catalyst in the hydrogenation
step. A oontinucus process developed at Ludwigshaven wvas desoribed using a
cambination £ixed bed and dissolved catalyst as follows: Ccbalt ealts of
fatty aoids exe dissolved in the feed and og 1s passed over pumice cone
taining emall guantities of cobalt at 130~140°C, in the presence of CO + H .
The resction product is then pasaed dcoe at 120-130°C. under
200 atmospheres of hydrogsn and 90% /o ‘m is prooipitated. A secmd.
similer treat moves the ba.].anoo. roaotim mix 4s
gover oopper o -AQV] aaoasaftluapr dmaro tthqbfil tion
in the Jsuna oees 18 el a%ﬂ pacity ie
emaller|and 10 of the arder of that for tha atuaponqu oa t batch
aperatidun.

Em.éﬂ;:

| A létier dated July 25 onodmns tho gosetbality of
z;ing Gfo progess alochol far thl‘ nﬂm&# wre of esfter p%i. ?mnrigatiq

, .711! ’



A report dated August 21,1942, oonoerning the echaniem of the
Oxo reactim and dsscription of the prouct. It was shown that even though
pure straight chain clefins having the double bond at the end were used,

a mixture of isameric slochols was obtainsd. These iscmers. oconsisted not
‘only of < -méthyl Dut of cl-alkyl slochols in gemeral, indicating isamerization
-of-the-double-bond. - With this.type of pure starting materisl only sbout
403 of the product wes straight chain alodhol, : It wes shown that this
iacuerization oocurs during the Oz resction and that ocbalt ‘caxrbenyl is
the catalyst causing the iscmerization of the doubls boud, The ieamerizas~
tion and the Gro reaction ave dampoting reactions with the Oxo reabtion
- somevhat fagter since & grester yropartion of the product is straight
chain than the pure isdamerizetion axperimente would have indicsted. Ircn
oarbonyl is also-e mild iscmerizetion catalyst but nicksl cerbenyl is not.
. Tt was ‘ooncludsd that since Synol alochols are yractically oampletely straight
chain, that the mschaniem of their farmaticn oould not go through an olefin -
~ intermediate but that the olefins in the Bynol product probebly were farmed
by the dehydration of Synol alochol followed by isamerization in the Iwesence

of the iron.carbonyl.

" A letter dated September 17, 1942, conoerning the proposed use -
of Oro Proocsss alochols of seven to ten carbon atamsin plastiocizers. . The

proposal vas t6 cdavert & kogasin fraction of seven to ten carbon atams by
the Oxo Process removing the alcchol by esterifiocation with phthalic acid, -

the resulting phthalio acid esters to be used as plasticizers.
: Freme 654 .

A report dated September 28, 1942, cn the vater‘abgarptim of
C-18 Oxo alcchols. T :
Frames 655 to gg

A memorandum dated October 8, 1942 ooncerning the h&drogonation
" of & large batch of methyl ester of methyl ipic acid to methyl-l,6-hexane diol.
A flow diagram of the apparatus is given. : -

Fremes 659 - 665

A lo{ter dsted Octcber 12, 1942, coricerning the evaluation of
gEB
'3 Zﬁ _

Oxo aloohol sulfates as wetting ng agents. | Three seamp
they evalusted damparetivaly, Allthese Qxo sulfates met thy ve

quirements far|storage stadbility, wetting powsr and fosming proporties

'm‘ay were £ to be gool far warhing both wool and cotton, - |



gnn 666 to. @

A htttr dsted October 12, 1942, centunine a brief dnmwim
of- meatim am n'oportin of Oxo’ datuaonta ra.' ‘patent DUXPOBES s -

an 668 to 613

A memura.ndwn dated Ooctober 20, 191&2, d1soussing the poedidility
of using ths ux6“§1€ﬁb‘”a’t"l'.oum*“fw the jiroduotion of c"“-ﬂi““i‘[iéh’ol*s"lw It
18 of partioulsr interest sinos it gives & ratber cdmpléte saritpion of
propossd plant operation (batoh process), inoluding an cpsrating desaription,
estinates of throughput:, yield, B, and 00 consuuption, heat of reaction, -
oatalyst consumptian, stook losua » hydrogen pwrification problems, etos
Sane of the figures mentioned were: a throughput of 1050 1/ ou. meter of
reactor volume of & fsed containing 35§ olsfins; total hest.of reaction of
150 Koals/kg of fesd (including hydrogenation step), and catalyst consumption
of 16 g/kg of feed processed (oatalyst can'be regensrated).

Frame 61&'
A latter dated Octobor 21, 19’&2, concerning the testing of Cxo
aloohol sulfates as textile agents. .
Frams 612
‘A letter dated Ncwember 9, 191&2, requoeting a sample of oracked
oil for use in the Oxo synthesis.
Frams 616
. Carrespondence dated November 25, 1942, oonoorning the eupply of
oracksd oil far use in the OGxo synthsaie.
Frams 677
- A lotter dated Dooembor 2, 19!&2, requosting the testing of "I.ana"
type (xo produocts.
'Frmas 61§ o 680

- A letter dated Detember 9, 1942, disonaung the propertiee of
“Oxo alochols and. ths:!r pod.uots. No significant techniocal infarmation is
glven,

Brames| 683 to 684

A nemarandun dated Depember 15, 1942, giving further infarmation

sbout ths Ludwigshsven continuons Qxo prooess: (caﬁbimtim diepolved and

£ixed bed catalyst) :lnoludina dptails far pq'epm'atdon uf catalyst, “

m»oti oonnuti a;:overy of catalyst. It tonsll that by
00088 NnO ke farmed but about 10$ oduct 18 hfavy ofle

-Gh



‘Byems 685 to 686
A momorentim dsted Decesber 15, 1942, oucerning & ecussion

of the supply of olefins by Ruhrohemie.

Fremss 667 to 689

A mamorandwm-8ated: Docamper™ 16, ~1942; “Genceriing the sulfenation
of Ozo alodhol, It was.oanoluded that chlarcsulfonio 8oid is the best -
sulfating agent. It was also ocnoludsd that the sulfonation of the hyldro-.
carbon -alochol mixed product from the (xo resction followed by separaticn
of the sulfate was superiar to separation of the alochol frram the hydrocarbon
by bario acid extraction fellowsd by sulfonation of the pure alochol, Baus
dotails of the sulfonation and extraction procedure are given. -

Frams §20"'
alochols,
Frams 691 »

A lstter dated Docember 17, 1942, offering same semples of Oxo

A lotter dated December 18, 1942, containing a request far the
allooation of material to expand the Gxo plant.  Ons reason given is use
of Oxo alcchals in esters for epscial lubricants. '

Fremes 692 t0 693 -
A repart dated Jemuary 8, 1943, concerning the farmation of fatty

aoids fran Oxo alcchols by caustio fusion, These frames are yractically
illsgible but it appears that detalls of the operation are ‘given.

Frams 6

A supplement to the request for material far the expansicn of the
Oxo plant dated Jamary 12, 1943,

E

A disoussion dated January 1%, 1943, on the properties of Oxo -
‘alochol sulfates as textile .agents,

i

A M dated Janpery 15, 19’*3L ﬁasi 'binqﬁ the properties
of textile agynts mgds fram Oxo plochols and ¢ ng them with :
-soaps. They were found to be unstable to hardness, acid and heavy mejals
but in alkaline saft vater were Buperiar to soap, | | | ;



A memerendim um Jenuary 29, 1943, emmng the inspection

of the WM. Oxo plant and'a disoussion of the plant operetions. No-

teohnical infamation is given, Oue flov shest of the Ludvigshaven oone.
.tinuous process is shown,

M‘fﬂ *ﬁs’ 1"‘0!;

A lotter dated. Folmmry 9, 191&3 ’ cenoorning the' auooation of
oracksd ofl for experimnm mcsee in the Ozo proooss. R

Irme 705

A'lotter datod Fo'bruary 10 1943 Iy omoorning a supply of ‘oracked
olafins tar oxporimentatim in the Oxo n'ooess. '

Frenes ]_o_'[to 708

A memcu-andmn dated February 17, 1943, concerning the present -
statws of ths Oxo process. ‘and. necessary future develoment. No technical
1nfmnat1m is given. - :

Frame 709

‘A lotter dated February 22, 1943, omoorning the supply of
oracked 011.

Frams T10

A lstter dated February 2, 1943, concerning the patontial supply -
of 08,,012 alcchols by the Michasl process.

Frame yehy

A request dated February 27, 1943, far funds fqr the expansim of
the Q0xo plant.

Ereme T12

A request dated January 28, 19h2, for funds for tha expansion cf
the Oxo plan;t.

Fremes T13 fo m ]
A memarendun dated Mivch 29, 1943, oonoprning the owmversion of the
Oxo pilant tg contihuocus tion. It was propossd to liave two contactors

in mm stey (axo step hydroganation step). In each step \om reactor :
gas |and 13quid flow and the M.m;;ar rlm and

have counter
nqui flowe A eqm far oliminating the ns uit:r for
nat Pis

fran oeom streim by & ln'iofL nn-y ' hydr
included. Flow ;:t proly .bﬂAnOOJ axe” glven, '

«lle



A memavenun dsted June 3, 1943, concerning the supply of

. “Igttor,,datedwl&?oMB.hMJmchmoemingmauppu
o oracked oil, ' : R '

oy

The eams. Dated July 3, 1943,

Fremss 721 to T2
I.ettor dated Ju:l.y 5, 1943, on the supply of aracked oil.

A lotter dated July 16, 1943, on s supply of cracked ofl.’

Frames 7ok to 739

A memaranfum dated August 4, 1943, containing compariscn of the
econanics of sulfenating the cruds Oxo alochol-paraffin mixture as canpered
vith separating .the alochols and then sulfonating, The pros end cons of
ech method are disoussed and it was conoluded that sulfomation of the crude
Oxo mixture i8 to be preferred, Several cherts and tables.illustrating this
eoonenic camparison are included. '

Eyemes bjho to TI2

A repert, dated November 3, 1943, Gomoerning a rather dstailed
evaluation of various olefin products (Fischer olefins, Synol products,
cracked olefins, eto.) far use in the Gxo procese, Conclusions reached
wore that (1) all the olefins can be converted to alochol with yields of
over 95% (2) that the cobalt oatalyst gives & mare unifarm product than an
iren catalyst ylelding only olefins, paraffins, and alochols; whereas, in
Froducts fram an iron catalyst oonsidersble smount of acids, esters, and, -
aldshyies are mresent. Ths Synol product 1s & satisfactay feed in the -
produotion of alochols in gensral but is poar far the production of high
molscular woight alochol in as much as his fraction 18 a very emall part
quthe total, A mmber af tables af ojt:‘mtﬂve date are given in the
Yepart.

Erimes TJ3 o 716
A repart dsted November|8, 1943, cnthe preparation. uf‘xant.hﬁmad
of| Oxo and Synol alcohols, ;mz 1y [with vespect to their popsible
use in nanufacture of x| o (It concluded that thay not
io 1y outet ; ° i



.‘v-‘ zz
Toreaber 22, 1943, Oover lstter to sbove repart.

A lotter dated December 7, 1943, requssting infamaticn concerning
the possible harmful physiological effeot (possibility of causing tuberowlogis)

ftet it A e e B e - St

of branched chained fatty acid frem the 0xo Iro0sEB.
Dated February 9, 1944 = oover ‘Letter far the following repart.
Frems 81
A repart dated February b, 1944, en the physiologiocal effect of

-branched fatty acid fram the Qxo prooosl. It vas oonoludad. that theae
vould havo no harmful effect. ‘

Freams, :@2 to E}

Docember 20, 1943, Analytical results on alefins end alochols
fron the Oxo procsss.

Frames T8k to 786

5 December 20, 19h3. Analytiocal results' on oanparative semples
of hydrécarbons and alcchols fram the Oxo process.

Framss to

. April 5, 194k, Concerning the Oxo and Synol proosss and ths
Hostapon proosss (eulf-andation).

-Freme 790

: Cover lotter dated April 17, 19“& a three samplas of aldehydes. -
giving phyaica.l and chemical data.

Frame 791

lotter dsted May 9, 1guk, giviwng ical data or some
oxo etlcohogj fraotims. AT 9 99 s .

Framep 792 bo 723

A letter dated Juns 6, 19% oon mg doli ery cﬂ samples of txo
products far. experimental moses and m‘g o:pbmg ‘,tb wroducts of thh
aoti wvith 1eon
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A lstter dated June' 21, 194k, omoornins poum a.t the Oxo plant
at Holten. It was suggested that perhaps the ooncentration of alochols in
the" nro&\lot could be 1nmmd. by methanol extracticns

A repm't dated June 29, 19“& giv.’mg the ﬂatails -of the preparation
of plastiocizers (phthalic acid oaters), from Oxo alochols, A table -of the
m'o;portiea od.’ these esters is given..

rmeeoa

Page fran a ropurt dated July 6, 1944, on the Qxo apd-Synol rocesses .
Thie contains the seme infcimation as h'ams 786 o T89. .

B'rameaoh

. Data on Qxo aloohols made from olefins obbeined frcm low temparature
Qarbcntzaﬁm of tar. Dated’ Ootober 27, 191&1&.

Freme 8_0_3 }

: Memovandum dated Auguat 9, 194k, concerning:the cauposition of
the o:o catalyst. -

ANALYTICAL METHODS F(R _OXO PROCESS

Fremes 892 %o 812

Thie 16 & repart dated August 19, 1941, oonoerning the methods of
analysis far the charge stook and finished product of the Oxo reactions
Msthods for determining the emount of active alefins (Iodim-Rhodm number),
molecular size (boiling point), and charaster of impurities (Boid mumber, eto.),
of the cherge stock and the alochol content, moleoular eize, side reaction
‘produots, eto., in the product are given. All tho anlaytical methods appeex
to Yo old establiched ones.

Frames 813 to 818
A momara.mlum dated Septenber b, 1941, covering & d.isouesim of . the

tlitod,e of ana.lm - '.l gomral.«thuey conpwr although esame tio
a].to ati mads, A 146t of the inspactions nsosssar

st rial and|the ot 48 glvbn, T do 1ls cortain
Estew Lyl nﬂ&er and carbLyl nﬂtb L'o given,
3 A. mnrand\m\ dated optwmor 3, 191&1,\ givim; & quick determination
fa-\hyuroqmon Pomqp in n, 0, proh
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- - A memoraniua dated Ootober 8, 1941, concerning & discussion on
analytical techniques, The disoussion was generel in character and gave
no detailed methods of apalysis. 'There was considerable disoussion on
the strusture of the olefins and aloohols both as:to the mechanism of

‘Pormation and means of determining structure, . Some approximate methods
of determining the degree of hranching s through the use of antimony -
“pentachloride-were mentionsd tut no aneslytical methods for dsterdnlng
definitely the struoture of the olefins and eloohols:was given, Certain
empirical methods such as the quality of the: resulting detergent were
mentionsd in connection with the determination of ‘struoture, -

Fremes 831 to 84k
A letter dated July 18, 1942, glving the results of analysis
(hydroxyl mmber, iodine mmber, otc.) of cooperative samples together
vith oamments on the analytical methods used, “In same cases the results-
of: different laboxatories varied considerably and scme detatls of methods
.to avold this ¥¥&P suggested, There are three pages of detailed descoription
of analytical methods which are practioally 1llegible, - '

Fremes 845 to 853

- A meries of letters dated December, 1943, through Jenuary, 194k,
glving results of a cooperative analysis of a C16 Oxo aloochol sample.

Fremss ‘to 858

| * A series of letters dated from May to July, 1944, contalning the
‘results of cooperative analysis of cn - 012 a.nd‘cm - 013 Oxo alcohols,

HYDROGENATTON
 Fremos 861 to 890

- Thie 18 & report dated May, 1938, on experimental work doms
in comnnection with the design of a hydrogenation plant at Intzhendores,
The work consisted of the hydrogenation at high pressure in both liquid -
and gas phases of a mixture of coal tar, Fischer middle oil and Fisoher
oracked residue, A variety of catalysts were used., It was found that ’
catalysiaNo, 6104 end No, 6434 were the most desirable. Most of ths
work was done in the gas phase at ressures around 500 atmospheres with
once~through yields of gasoline ranging fram 304 to 45% and with octans
m 35 to 80, A table 18 given sumarizing the results

Iperimentation was dgne ing heayiest
" : b 1t 9 no{L deteymined whether or thin
1iquid phasie operation was nebessaxy or desirable, Flow diagramson the
proposed plant ave given, ‘ | ‘ ‘ S

Ag
i
2w
R &
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Bramse 891 to 913

_ A detalled report dated July 21, 1938, covering experimentel
work done on the filtration of sludge fram trowm coal hydrogenation.
Considerable inconsistencies were noted and no definite conclusions.
were reached as to the most desirabls conditions,

Fremes 91k to 951

| - A rather complote Tepart dated March 15, 1942, on the starting -
of propane dewaxing plant Mo 94k, A great mmber of operating diffioculties
were encountered and/cdmplete desoriptien of operating procedure i#: given:
No definite conclusion as to the eoonwmmic suitability of the plant had a8

. yot been reached, Flow diagrams of the plant are glven,
Fremes 952 to 989
A report dated April 17, 1940, conserning the comtxol of the
. interphase lovel between gasoline and water in the hydrogenation plant
at Leuna, Two mothods are desoribed in detall. One method uses the ~
differences, in eleotrical conductivity of the two. sub@bances; the other,
differences in specific gravity. The methods have been worked out for
operation at both low and high pressures., Detailed drawings.of the
a;ppax_'atus aro given, ‘

Frameg 990 to 1002

_ A report on the aromatization of middle oil from coal hydro-
genation dated April 10, 1941, The greater part of this report is
illegidle 80 that an acourate evaluation of the contents was not

. possible. Operations apparently were carried out at high hydrogen
pressures (450 to 600 atmoshperes) and temperature of around 450°C.
One catalyst mentioned was Lu No. 7978 (Welheim catalyst), Gasolines
containing fram 33 to 46 aramatios were reported. .

Frames 1003 to 1014

A report dated April 17, 1941, comparing hydrogsnation of
middle oil in the gas phage at 300 and 700 atmospheres, The adventages
of 700 atmospheres operatiqn aros

1. Cheaper catalyst can-bo used. hence saving molyblemm and
tungsten, . ‘ :

2, Higher th:qpuah-pht oan| be obtained, and
3 Theve is 8 less 1088 o gas.
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The, advantages of 300 atmospheres peratios ave;

1, -The materials required for-butlding the plant for 700 atmosphsres
plant operation are scarce and expensive,
2, The .plm_t'éb'et at 700 atmospheres 18 higher then the 300 atmospheres

oven after oonsidoring the inoreased through-put.

_No_defiulte_conclision as_to.vhloh présaire:1a. the most:desirabls. vas reached.
‘8ince the type of operation, character of feed stock, and the final
products desirad, vhich must enter into each decision vary from case to

Frepes 1015 to 1041 |

A A report on work carried out bstween Jannary 25 and April k4,
1941, on the hyirogenation of gasoline containing and gasoline free
middle oils from the hydrogsnation plant at Scholven and fram the =
hydrogenation of Upper Silespii coal. Experiments wero carried out at
‘around 500 atmogphexes hydrogen pressure and the catalyst was Ruhrol -
ocatalyet Ki13,. Complete details of the results of these experiments. ave
given. Typical conditions and results are: Prassure, 500 atmospheres;
space rate, one to two V/V/Hr.; gasoline Jyields from ﬁoﬁ to 709
(1noluding gasoline in charge); arcmatic contents of gasolines 40-50%;
olear octano mumber of gasoline 70-80; losses to gas fram 16§ to 20%,

Prames 1042 to 1050

. A report dated Fobruary, 1944, on work done on the hydrogenation of
lgmn and brown coal for phenol produstion, A number of .catalysts,

. temperatures and hydrogen partial pressures were tried and it was found that
the most satisfastary conditions were 80 atmospheres pressire, 400°C., with a
nickel carbonate catalyst, Under these conditions a yleld of T# phenol was
obtained from lignin and 4% from twown coal, .

Frames 1051 to 1064 _ |

A report dated February 23, 1944, glving a comparison of the
economios of the ILinde and Gavelach unite for the recovery of ethans,
propane and tutene from the high concentration @ases from hydrogenation,

‘Tables and flow ehsets are included.

 Frams 1065

A note dated May, 194k, concem plan of expansion of a
plant far|working up the ecal elurry re:fg:g.m hu# peneiof

Franes 10{56' to 1075 ‘

A report datied Feb 20, 1939, on|an inspection of the
ting kiln at Scholven. A disonssion|of s provcessing is %naluﬂia.
- vith considerable attention being given to the aihﬁin:y filtration,
08 y | 15k
d, "

essure| disti y otos, but no:conclusions were:
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 Mavoh'2; 19% .0n the operation of & low teaperature carbonie.
zation ld..‘l.n. T '

A brtef note dated February 25, 1944, containing design data for
a8 ratating kiln,
Fremos 1080 to 1082
A Yeport dated November 5, 19h3, oonnerning exohange of

exporienoe vith rotating kilns, The infomti.on is entirely maohanioal
1n nature,

Fﬂg‘ 2083

A‘brief memovandvm dated Ootober 8, 1943, on the installation
' a.nd operation of rotating ld.lns.

Fmsloeh

A memoyandum dated May 26, 1943, on the estimated ensrgy
requrements for the low temperature oarbonization -of high residuals,

Frames 1082 to 1081

Memorandum dated March 12, 1943, on the operation of a rotating
kl.ln at Leuna, Onse_flow sheet is inoluded, Some infomtion on- throughput,
y’.Qm, OtOo’ is imludedo
Fram.o 1088

- Memorandum dated March 3, 1943, on the use of a rotating kiln
for the carbonization of heavy oil comtaining sand, -

Fremes 1082 to 1090

" A note dated Ma.rch 3, 1943, desoriting the operation of a
rotat:lng carbonization kiln.. A flow sheet showing the operation is
included, No technioal information is given,

'Framalogl'

A /memorandun dated F{»m-mir 23, 1943, ob the intendsd use fr
two néw roteting qa.rboni\r.ation Klns

\MB__E
wn m}ted. March 13, 1943, on the m}nsion‘of tha»

coaldu'ylne
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g5 107 401 ‘
A'maﬁorandiﬁ;jdﬁﬁed March 12, 1943, on the inst"allafi“'on of a ‘
rotating carbonization kiln. A flow sheet is included.
Erems. 1096 o
'A‘méﬁéféx;dm‘"dét“é@“m'ch""‘ls;"‘"19_&3‘""05“thé“"installatian""‘of;‘E"new-*rbtatiﬁg"ktlﬂz
‘Fremes_1097 to 1100 | |

Fobruary 2, 1943, _A desoription of the mechanical opsration of -
the rotating o&rbonization kilns, (three copies). A drawing is includsd.

DAD - ANDBF - FROCESS (mwa_mm)_
Frame 1102
A momorandxm giving ‘the amount and canposition of gases produced

in the hydroforming process without adequate idéntiffcation-as to feed
stook, operating oonditions, eto.

Frames 1103 to 1106

. A memoandum dated the 6th of Juns, 1942, relative to-a discussion
of April 27, 1942, on the status of the hydrofarming and JHD processes at
Iusna and Ludwigshafen. Tabular sumarization of the effect of temperatures
and ypressures are given as the basis far conclusions regarding plant .
oonstruot:lon a8 follows: avoidance of temperature swings greater than
“25% c.,‘ mmat range of pressure for the operation, gas recyole rates of
possibly 1.5 CBY/Kg nover less than 1 CBM/KE, and feed rates of about

0.5 Ego/L/Hr.

Frames 1107 to 1111

‘Gontinuation of diecussion canpar.{ng rosults at Luena and . -
Morseburg particularly with regard to adisbatic and tebular heated reactors,
Femilier discussion of operating troubles in hydrofarming,

&ame 1112

“leboratory.memerandum dated March 15, 1944, disoussing the:
‘use of t%he hyirofarned fraction bmung\ abotrs| 500,°C. cr no interest.

Frames 1113 end 1114

A medmandﬂhn bdriefly d.i\pcussing yields andL gas mnposition m
hydrofmning. 'Wot of interest.

Frames 1115 and 1116

' ‘A ohicrt 11Justrating thh glelds of jwroducts obtained 1
zmarofmning sgveral d4ffe: nt type naplithas, Typical ylelds sh
hydroforning 126,000 tons in bxaso oﬁL are 100,000 tons pf-

ofcimed naphtha, 1560 onsisntenf onnm.’n bubane,
6700 tons of ot » | 15000 [tons and. b .of mpthans,

far
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o 3 mormlm reporting hbmtcry r«ultl obtained on doh:dro

@enaticn of normal butens and isobutens with two catalysts, one a 95%
aluina, 5% chromic oxide composition, the other an alumina base oo.talyat- '
- prepared by preoipitating from aluminum nitrate solition with emaonia
~andl -containing 90% -alusinm. oxide,-8f.-chromic.cxide.and 2% potessium.
-oxlde., The yields and converaions ‘obtained with the latter catalyst

‘were subatantially better than those obtained with the former, Typical

figures for the latter oatalyst are the conversion of 25 of numal

butans per pass with a 90f ultimate yield operating at 520 - 580°C,

with an 8-howr reaction period and at a space rate of 1,000 volms of

@as per volume oa.taJ.vst por hour,

Fremes 1120 and 1121

A memorandum dated December 17, 1941, lving equilitriun figures
1n the dehydrogenation of butano caloulated from the literature.

Frame 1122

A memorandum gi.v:lng results obtained in a 5-nter pllot
reaotor on normal butane dehydrogenation. No data of interest,

Frems 1123

L Another memorandum datad. remy T 19&2, referring to butane
dehydrogenation and containing no technical information of intereat.

»Framen 1124 to 1127

A memorandum disoussing the develomment of a preferred
catalyst for butans dehydrogenation., It is conoluded that a peptized
alunina base material is most desirable from the standpoint of catalyst
activity and life, that the optimm chromic oxide content is within the
range T to 15§, that the oatalyst should oantain potaseium as the alkali
motal and that ite concentration should be-2% expressed as potassium
oxide, A description of the peptizing proceduro for the a.hm:.na base
material used is given,

;_Fgamesl‘l28to1129 ,

. tion f oxp ubes od at Le
and (Oppaun for ta of talyst, .-
ization of testi ussell, '

.Mn.gggb o ugg
| oal o tuo\ dovelopme atioy
so-oofr.am 1933 Pr otioql ﬁ?ﬁep
rlzaﬁion in| try ihion, Polymerization




proven in 1939, . Beotus ware of foreign Work on alkylation by litersture
‘and patent publications in 1936 and. 1937, ~Started work at Lusna in 1938.
“Pllot pgr work started: Docenber 1939. rmt hrgo nua.‘l.o reuulta 1n
-Maxch 1

‘Not of interest.

Fyemes 1134 to 1135

‘ nmft of report on buta.ne dehydmgenation ehowing results simtlar
to those given bsfore for the two catalysts, Status of alkylation disoussed.
Status of butylens concentration with eilver ntmte wash, Sgatus of
lsomerization in Leuna,

Frems 1136 to 1143

. Ootober 15, 1942, Cost estimation for alkylate fusl by séveral
processes. ‘Disoussion of economios of the seversl processes leads to
oonolusions that the process 1nvolving butens from butane by catalytic
dohydrogenation 18 most economical and that other mrocesses; such as,
dehydrochlorination ére more expensive.

Framos 1144 end 15

Sumnary of the estimated investment and operating costs for
butylens pwoduction and alkylate ’produot;pn by the ‘several processes,

 Summary of coste of produotion of iso-octanse, -

‘Frame ugo

A block flow diagram for an alkylato plant 1noorpomt1ng
catalytic dehydrogenation and 1somerization.

Frame 1151
 Flov dlegrem of etmiler processes,
Frame nza‘
('h : late pﬁt ﬂoﬁ aeﬂpm Wit bui_sexbas production by
byhroqmﬁ nation vithout iscmerization.
Frame 1153 |
 gimtlar flov| dtegrem with 1ecmerization,
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Tyems 1154

 ‘Plow-tagrewor alkylate plant with dehydvochlortniation
and isanerization using slightly different process.

- . v ] n N ‘
___Floi dlegrem for produstion of EP-100, 1scoctans, by
dehydroohlorination. to.isobutens,. polymerization and hydrogenation,-
Normal dutane is ieamerized to isobutans, :
S— |
 ET-100 production by very slightly different procsss.
. | ,
‘Stook balance flow dlagrem for dshydroohlorination by the
. Bghr proocess with inoreased butadiens production. - :

Frames 1158 to 1159

. Desoription of step-wise dehydrogenation of butane in four
adiabatio steps with rehsating between each step, Advantage teken of
heat exchange. Small poesibility that commerical application would be
carried out soon, Dated December 3, 1942, ,

Frames 1160 to 1162

- : Fébmary 10, 1943, Cost comparison of the fixed bed and moving
catalyst bed for butens dehydrogenation, On the basis of investment
cost and stesl requirements, the fixed bed process is preferred, With

a catalyst life of 1,000 hours the fixed bed process has definite
economloc. advantages. '

Fremes 1163 to 1166

‘Sumary tables for cost comparison on fixed and moving catalyst .
‘bed for butane dehydrogenation, '

Fremes 1167 to 1168

| Welght bahnce.flow diagrams for catalytio dapydrogemtion of
butens for alkylaté-produstion,

Frems | 1169

N Flow dlegran of the step-vise catelytio dehyirogenation of butans
desoribed above, \ ! ; [

: Fr_mg‘; 170

o Jﬂhv éB,}i 1943, | Regarding 8 largel scalsl test on butane ds
-gonation at | + Mo Jlons high pressure drop on regeneration and the

Pabi;‘



niecessity for lavge compressors, Present eguipment liitstions would
@ive long regenaretion periods and plant would have %o be tuilt
‘d4fferently for low pressure drop,

Freme 1171
_ September 14, 1943, Discussions of fixed bed dehydrogenaticn
tests and partioularly the diffioulties in setting up a suitable oyole,

Frems 1172

Oyole diagrams for Freme 1171,

Fremes 11'1}_, 1174

- March 26, 194k, - It was concluded from American literature that
- propylene could be used in alkylation but that the acid consumption would
be high, of: the opder of 1/2 pound per pound of alkylate and that = .
higher temperatures would have to be used. Propyleme would be derived by
fixed bed ocatalytio debydrogenation of propans in heated tubular reactors
giving 20§ conversion and 8% yield., The allkylation of propylene :
would have-meant extensive changes and a large investment in alkylation .
plants, The aocid consumption would be too high for practical valus,

No product quality data were available.: o

ALKYLATTION
rvams 1176 |
- -This gives a trief statement of the status of sulfuric actd

~alkylation at the Ieuna Works Jemuary 28, 1941, Alkylate qualities and
yields are related to isobutane concentration, operating temperature
ax.nl aoid concentration. The highest Goténs number shown 18 97 obtained at
0°C. and 80f isobutane concentration., None of the data shown are new
or of particular interest. ' '

Frames 1177, llﬁ and 1179

.- These show flow diagrams together with a brief discussion of &
large scale alkylate test run at the Leuna Works April 7, 1941, using a
reactor of about 100 gallons-capacity, Isobutens was the olefin charged
in order to inorease the sensitivity of alkylate quality relative to the
operating conditions.used, The operating temperature vas 0°C. and the
alkylate concentration, 20f.. The ootane mmber|of the alkylate produced.
. vas 95 :oa95.5 bﬂy the or method. No featwure ofﬁ{.rtic » interest
wore noted, ' '
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‘Framss 1180 to 1192

‘A ddsoussion of the status of noxmal butens aehydrogenation and
of alkylation at the Leuna Werks as of Juns 9, 1942, is reparted. Experimental
‘results cbtained with two dehydrogenation catalysts axe briefly described. .
‘Pypical Pigures for- a.catalyst oamprising elumine clay containing 10%
.ohromio oxide and 2§ potessium oxide are 30f conversion to unsaturates -
per pass and 88 to 90% ultimate yleld of butens. With the second catalyst
canprising peptized alumina olay, again oontalnlng cliFamio axids and”
potassiun axide, both the ccnversion and ultimate yields ave slightly higher,
33% and 92 = 94§, respsctively.: The pspbized alumina base catalyst also
oxhibited greater stebility in runs lasting up to lith hows. No particalarly
now featires on narmal butane dehyirogenation were noted. ‘

: . The status of buteno alkylation, narmal butane isamerization,
~and of butylens extraction fram a C) out with silver nitrate solution are

briefly described and illustrated with charts and tebles. The charts

show typical effects of well establichsd operating conditions on n
slkylate quality, aold consumption, etos In commection with the discussion
" of butans isamerization an aluminum chlaride catalyst containing iron is

referred to as being much mare active than pure aluminum chloride.

Fremo 11

. .ADrief letter discissing sulfuric acid requirements in
alkcylation dated July 22, 1942, Refers to certain improvementa mads
but gives no quantitétive. figures. :

Freames 1194 to 1216

A vepart of the first cammiesion of minsral oll discussing

the status of alkylstion as of Arril 9, 1941, is presented, The repart
emphesizes the importence of maintaining a high concentraticn of isobutans
for best alkylate quality. A typical acid consumption reported is 10% by
volght of the alkylate at 45% iscbutans concentration, The acid requirement
1e stated to increase with decreasing isobutane comoentration. A brief
disouseion of the separation of butens fram the C) out by washing with 508
8ilver nitrate solution is yresented., Ths relative advantages and
disadvantages of eilver nitrate wash versus straight distillation for -
oliminating normal butane in the reaction mixtwre and maintaining a high

~ 1sobutans concentration are reviewsd. In reference to the production of .
butene by catalytio dehydrogenation of narmal butene the statement is made
that the product cuntains a predaninance of alpha butens,

A ddscusdicn of sulfurioc acid recovery indicatps that the
method!used ves dilutions to sbout 50% comoéntretion, separatibn of the
011 lajer and recanoentration to 96 ¢oid, The yield of acid in the|-
recovery step was 80-85%, corresponding to & net.fresh acid reguiremént
of 26 by welght of the alkylate, . | |
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, The repart vefers to & mmber of charts giving qmnututm
relaticns on effects of eperating conditions in al.blo.tien, solubility
-of-butens in-eilver nitrato ;- 6t0: ~ These charte are missing,

Fremes 1217 o 1226

‘A _geveral exohange of 1nformat1m by operatoars of butane
dohydrogonation plants using the T-52 yrocsss 1s jresented. No items
of. Anterest. vere. noted..

Franos 1221 to 12l3

A disoussion of the camparative oosts of alkylate manufactured :
by the catalytio dehydrogenation route and by the chlorination=dshydrochlarination
sequence starting with normal butane. In both cases tables and flow -
‘ddagrams inoluding specific-cost figures and material balances axe included.

The repart was dated November 2, 1942,

‘Frame 124l

A request for a sample of 'butona prepared by acetylens
liydrogenation and to be used in alkylation experiments is made, Of no
interest.

Frame 12L45

A lettor camonting on the inorease in sulfuric acid consumption
caused by the butediens in the butens resulting fram synthesis by
acetylons hydrogenation, A 25% inorease in sulfurio acid consumption dus
to-the butediens content ie wentioned.

‘Frame 1246 ;
A lotter rveparting the composition of the olefins cbtainsd

by acetylono hyirogenation. Typloal figwres in ‘the C), fraction are 8% butadiens
and traces of iscbutens, 40% of alpha butens and 40% beta butylene.

Frems 12U7

A letter dated April 16, 1943, repm'ting & 25% inareage in .
sulfuric acid oonmmption dus to use ar butens qontaining T4 of butad:lono.

Freme 1248
_ Altabulation of groductions of Cy end ) hydrocerbons frau
several Fis s, of n mtenast.
__AE.__’Q 0 1230
a niueot July 16, 1 3 , on |sulfuric acid constptim&

« 254 b) wi t of te produced. ‘Thie

eral - xper:lﬁ nts are progremsd
don qPt;y;po g Wnﬂf o
high aoid consumption is didplefineu

tion» 19 |d ex08
duoina ulfuri\.o acdd
planmd 1ndJLoates that ﬂhe cawao of
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Framss 1251 to 1265

o -4n exchangs -of - infarmation on butans catalytio dehydrogenstien

and sulfurio acid alkylation dated August 27, 1943. In the swlfurio. acid
alkylation step difficulty dus to high aoid oonswmption, corresponding to

30% by weight of the alkylate, was mentioned, This high consumption was dus to
the presence of dioclefins in the butens feed resulting fram the catalytio dehydrogens:
tion step. Plans were being made to reduce the diolsfins by a selsctive
-oatalytio hyirogenation step, ' It was expected that this wowld reduce the

acid omsumption to 106 by weight of the alkylate, Frems 1258 mentions:

- & 96 ootans nwmber allgylate cbtained frat iscbutens in the plant scals ‘as
oanpared to a 94 ootano product expected fram emall scale experimsnts.,

In oomnection with the high aold consumption in the alkylatfon step, the
oporating temperature in the catalytic dehydrogenation step far nwmal =~

butans was reduced to 720°C. as campared to the usual 800°C. in ischiutane

dshyirogenation. C
Frame 1266

| A lotter commenting on d1fficulties-fn cbtaining & sufflotent
‘supply of alkylate due to the small supplies of 1sobutans and olefins,
. Of no interest. '

Frames 1267 to 1268

A lstter dated May 26, 19k, veferring to plans far propylens
alkylation, the propylene to be derived dy debydrogenation of propane. The
catalyst to be used in the dehydrogsnation is not identified. Typical
operating conditions planned ave & reaction period of 6 howrs,
regonsration period of & hours with regensration by gas containing 1-1/2%
of axygen., The conversion of propans per pass was to-bo 20% and the yleld
of propylens expected wes 88% with a coke farmation of 3%.

} Brmneé 12§2 to 1271 -

A lotter dated Juns, 15, 1944, referring to use of butens derived
- fram Fiecher plants in sulfurio acid alkylation. Of no interest, i

Frame 1272

, A memorandun dated July 25; 1944, keferring to plammed work

on alkylation of propylens with iscbutane.using HF and other fluorins
‘compounds as catalyst with the speocifio objsct of yielding triptans. Ko
data are 'givens ‘
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“Frames 1375 to 1276

. ; - & memorandum refexring to a proocess far n=butens ' iscmerization
using es catalyst elwmina and other porous materiels such as activated
carbon, pumice and olay impregnated with alwminum chlaride, A brief.
disoussion of the-merits of various concentrations of aluninum ochleride
“in-the-porous-suppart 15 glvén, ~No foutices o interest were noted,

_i’réﬁée 1277 to 1278

. - A memarandun dated April 24, 1942, referring to the operation of
‘the butens isamerization plant at the Leuna Works. An aluminum chlaride -
consunption oarvesponding to 1% by weight of the iscbutane produced is
~menticned camparing vith a consumption of 5/10 to 6/10% by weight redioted
fran pilot operations. ' '

Frames 1279 to 1282

: A memarandun coumenting on the operation of the Rumanian Plant
for isamsrization of normal butans. Of no interest. ’

Frames 1283 to 1281.

Minutes of a meeting dated October 16, 1542, on butens
isamerization referring largely to various meschanical problems, Not of
interest. C

E‘ramelaBB

A lotter dated February 16, 1943, requssting details of .
_ experimental results far reducing the farmation of propans anid pentens
during ‘isamorization of butane. No technical infarmation ie given in this
lotter, '

Frans 1282’

A lstter dated Februsry 23, 1943, referring to butens ismmerization
"but 1inoluding no technical Anformation of interest., - :

Fyfme 1290

A lstter dated Septemer J.E, 1943, referring to butans
isansrization and egain jccnteining np techmical infarmation.

-]



Fremes 1201 to 1293
‘ A memcraniun veferring to the splitting of dlmethyl dioxans
to_yield isoprens, farmaldshyde and water end similar ocaversion of
1,3 butylene glycol to. yield buteldens. The catalyet used is a grephite
bese containing 5-10% sodiwm pyrophosphate, 3% fres phosphorio acid -
“and 304 dimeFic sodlun metaghosphats v In  the-sonversion of -dimethyl-dioxans-
an alternative route {fvolving pressure hydrogehation to yleld methanol
and 1,3 enylens glycol followed by dshydration of the latter to yield
isoprens 18 mentioned as ‘a poseibility. " » -

Fremo 1294

A lotter dated Februery 8, 1643, agaln referring to conversion of

1,3 dimethyl dioxans to iscjrene by the two alternative routes, cme involving
divect splitting and the second involving hydrogenation to emylens glycol
followed by debydration. The letter states that the previous diffioulty fram
gun formation and attendant high catalyst oonsumption in the direot eplitting
route has now been overceme and the more camplicated two step process is
‘therefere no longer necessary. The catalyst ocmsumption mentioned is 1.3

to 2% of the isoprens made. ' _

Frams 1295

A letter dated February 23, 1943, again comenting on the
conversion of 1,3 dimethyl dioxane to isoprens and-agreeing that the
direct eplitting route is the most desireble inammch a8 same diffioulty.
had been encountered in the two step route involving intermediate
conversion to glycol.
Frame 1296 and 1301
A memarandun dated January 5, 1942, briefly describing
. polymerization experiments conducted with 2,5-dimsthyl hexadiens-1,5 and tetra
methyl butedienss Both campounds wore cbtainsd fram iscbutens. Wi .
sodium catalyst, no polymerization of the dimothyl hexediens was obtained.
In an emulsion polymerization experiment using ‘dimethyl hexadiens along
with butadiens in & 1-1 ratio at 50°C. and for U8 hours camplete conversion
" of the butadiens was obtained but no polymerization of the dimethyl
hexadiens. ' o

Prames \122[ tb 1300

A mpmoranfiwm dated Ooj;obor %, 19142, reforring to large scals
éxperiments oh the mamifasture df methylated butadjenss for manufacture
of adhesive rubbers. The process described ie the additicn of two
moles of farnaldehyls to an olefin to yield a cyolio eithor of
vlated 1,3 propsns diol (farmation [of the so called ﬂa dioxanst),
oyalio ethers then being ce 1Jdl.yq % to yleld Parmaldehye,
tor gnd the| dssirpd diojefin, | The typed material in [ames 1297, 1p98
ind ] ie vbry obpoure.'- 1300 4e a oleexr o ving the ylelds
sppevently obtained in the largs scals experiments dsscribed, This chart

ghows that in conversion of isobutens to-tho desired oyclic either, the

Jield vas 85-00% based on the idoubtens and 80§ bated on the fdrmaldshyde.
n the splitting step, conversion of the methylated dioxans to
{osired olefin vas pass v‘gh 3 ing ureasted. Of kot



‘ddoxans ooaverted 95% went o deoprens, Lo
vemaining 5% to iscbutens and formaldehyle.
SOCITENE YROM XYLENE
Frames 1302 to 1306
4 memorandum dated Jamuery 1k, 1943, desariding the potential
-produocticn of tolusne: by. dsmethylation of xylenes and heavier sramatios.
The process Jroposed involves contacting & fracticn bolling fraa 115 %0
250°C, ‘with ax alusinum silickte cracking ostelyst at 460-380°C, aleng -
vith a hyfrogen gas pressure of 200 atmospheres t0 yield a product containi
50% boluens plus benzene'end 50F of Kigher boiling materials.” The total
charge to the reactor camprises a 50<50 mixture of the 1L5 to 250°C.
“bolling rangs net feed and recyole stock boiling higher than tolusns. A
_ £low diagram on Frame 1306 shows a production of 675 tons of pure tolusns
end 340 tons of benzens fram 1500 tons of not fesd, A complete translation
is appended., - - ' o

_A lotter dated January 29, 1943, briefly discussing gensral
‘econanio problems and feed stook availability in the couversion of xyleno

and hesvier aramatics to tolusne. Gue of the féed stooks oconsidsred was
one ccntaining 10% tolusns, 50% xylens and 40P heavier fraotions.

Frame 1310

Catalytio cracking at Moosblerbaum. State of the catalytio
aracking imovlsige and report of dsvelopment in 1941, Three possible
processes were being investigated, fixed bed, moving catalyst with =
beads o pellets, and dust-form catalyst in gas phass crackinge The -
first process hal been given tharcugh pilot plant study, and a charge rate
of 0.6 V/V/Er. gave a 30§ yleld of avistion gasoline fram Rumenian gas
oll, The satisfectary strength of the nev catalyste mads the moving bed
process sesn more desirable. The pilot plant was to begin operation in
- Jenmary 1942, Manymthols of using the dust catalyst were developed.
The most ranising wes the "Woltube" process which seemed to be better
than the American process, Ths experimsntal state of- £luid cracking was
really just beginning., All three procssses of oraocking were to be
studded et Teuns 1n 1942 »

Fras 1311

- |Status of Mtb hympfam.ﬂm prodesses in pilot plant scale at
Leuna and|Moosbierbaum, Adisbatioc vessels with three chembsrs of -
grauated activity were used to give a yleld of hylrofcruats of T5-76%

oomtaining 506 aramaties, With tubular reactars many experiments were
mﬂp to svailable design data for opmstrution of & plant, The



date showsd about the seme yields in the.pilot plant as in the lebarastary

soales equipment.-The werk was to bs continueds-

Trame 1312

o Produstion of higher clefins, It was pointed out that the

olofins in the range of Gy» to Cpp were desirebls as rav materials for

Yyarious synthetio processes,. for exempls, the Oxo prrocess. By
dohydrogenation or aracking of paraffinio raffinates, it was believed that

& soundl process for carrying out olefin mroduction was possibles The
experimental vark was yot explaratorys,

Frame 1313

Experiments on preparation of spsoification fusls fran primary
produote of Bynol, ' The fractions of Synol yroduct boiling in the gasoline

- and Diesel oil rangss wors not normal fusls in several respects. . By
retreating the gasolins boiling up to 200°C, with clay and dehydrating the
highsr alochols present, & roduct can be obtained that is oxygen free and

" rioh in olefins. Thie treatment ralses the octans number, inoreases storage
stabllity and immroves odare After the addition of inhibiter, the gasoline -
is satiefactory. Without such oatalytio treatment, the gasoline boiling .up 3
“to 160°C, has eatisfactary ootans mmbers The corrosive and gum constitusnts
can be. removed by hot caustic treatment. The addition of inhibitar, tricresol,
Irevents thelr further farmation end the product ie usable. Also, the
‘starage stability of the ariginal material can be improved by a sodium
_bisulfite wash. By removal of the fatty acids and esters fram a suitsble
boiling rangs fraction with caustic, a sultabls Dissel oil can be obtained.
The yield of gasolins and Diesel oil from Synol amounts to about bl and 31%,

. reepoctively. The work on thie project was councluded, - - : R

Frames 1314 to 1318

February 1 to June 15, 1941,  Preparation of high octans fusls fram
hydrogenation gas fractions, A statement of the practicability of normal and
iscbutans dshydrogenation. ' An indication that butens dshydrogsnatica to ‘
butadiens would be practical, statements on the status of the formation of -
-isoprens fran dimethyl diaxane which 1s in turn derived from butens and ’
farmaldshyds, the isamerization of ne=butans, the sulfurio acid alkylation of
iscbutans yith butylenss, (giving operating conditions and properties of °
alkylate), the concentration of butylemss by eilver nitrate solution, the
drying of butens for sulfwric acid alkylation vith several drying agents,

‘the most boing [calofun chlaride spluticds ALl of these - |
e e Foapeioelfatog lonlats silovitn sptstied, 4l of tiprs

88e8 wore in the

Exemes; 1320 o 133( 1330

. _ . September 22, 1941, An 1nsﬁ;hruot1‘ frool the d}mprm'omatiﬂer of
the Luftwaffy to the Leuna Worke ng 42,000.to 66,000 tons of

hydrof. tngaaol#m.ngyau- o be roduol en straightisun

- paphtha. A geoond [plant was to be bujlt wiihin a [year flor an hdditinal
fearly »NM:EE:MJ ”’i&‘tﬂ&z{, tons | of F; olins, Gives
specifications for 'the straight the hydrofamate gasolines ineluding

griom.“ Ginnr uthqm of testing end jwics %o be
kilogrm of Nyirofcemate) charging instruot
" secreoy Moi*. -

a (30,88 micks pir
onditions of payment, and

=30w



_ Boptenber- k191, st Lownas - Disowssing the"hytrogination of
‘Yesidual oils, A plan for Moosbierbaum hyirogenation was outlined, It
incluled trestment of Rumanian arules, The possibilities for hylrogenation
wore t0 (1) hydrogenate the residwm in’liquid phase and crack the -
resulting gas oil to gasoline in ths gas phase. (2) to areck the vesidus

in liquid phase to gas il and gascline, -oatalytically orack the ges oil
and oonvert the resulting Diesel oil into gasoline with oatalyst G43b..

and use. the gaschine &8 ray material for hydrefarming, (3) the residus

18 cracksd by pressure distiliation at ebout 30 ataospheres over catalyst
T846 which 1s elunimm oxide plus T molybdenm cxide and 3§ ndokel

oxide into'gasoline and gas oil, The g8 ofl 48 to be further treated
in the gas phase, For the processing of residus, two extremes cases vore
oonsidered, one for a peraffinic oil, the other for a naphthenic oil,
For oase one above, ths treatmsnt would be carried out in the liquid
phase at 700 atmospheres with 2-1/2 per cent iron catalyst based cn
charge with a rate of 0.5 to 0,55.V/V/Hr. Stabilizer product ccntaining
50p oil up to 350°C, and 12§ gas yisld. Far the pavaffinio rav material,
215 kg, of ganoline end 653 kg. gas oil would be ‘cbtained far each ton of
' charge, - 8imilarly, for-the naphthenio oil 213 kg, gasoline and 651
kg, gas oil would be obtainsd psr ton. The-1esulting gas o1l would be
treated at 300 atmospheres after washing with sulfurioc aold to Hamove -
‘nitrogen ocmpounds, Oatalyst 6434 was to be used with the sems yield

as shown above, Gas oampositions end wroduct inspections are given,

The second case of liguid phase plus catalytic eracking in gas yhegs
- conversion were similarly treated for the two possible charging etocks.
‘Wolght balance and utility requirements are listed, Plant cost estimates
ere given. Heat and weight balance diagrems &re shown, : :

Fremes 1340 ;té 1342

_ June 26, 1942, Answer from Leuna to INftwaffe on aviation
gasoline, suggesting changss that should be made in the specifications
of the gasoline to be produced,s = - ' : C

Fremes 1343 to 1350 _

| Leuns, Gotober 11, 1942, Review of the start up of the
hyirofarmer at Mocsbierbaum. Covers & period from July 15, 1942,
to August 6, 1942, The usual difficulties with lsaks, heat exchanger
plugging, temperatures, cemmressor operations, etc., are desoribed,

The properties of the product made during this yreliminary operation
are listed, ' '

Frame 1351
Moogbierbeun, Septeuber 26, 1942, A deoussion of tho

oi‘hmeasidasirq‘»d in the plant es a result of the experioncs cbtained
in sterting up the hylraformer, | b |

Mare of ‘sam, 1llegible,
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o .. Boptesber 17, 1942, ‘(hrinological reviev.on. the. construction -

‘of the hylrefarmer at Moosbierbaumm, A detailed history of the construotion
Gives the basis far design, solection of plant sites and ends vith the
start of ‘operstions and plant repairs after preliminary cperation; It vas
cemoluded that hylroforming was & @ood proocess snd that the difficulties wire
mschanical rather than process, Statement wes made that ‘the hydrogenated
BApNtEES are Detter than parelffinio oils Pecaiise of higher naphthens.

Erame 1360 to 1361
| October” 1942 at Mocsbierbewmm, A statement of the conditions far

20-25% boiling up to 100°C, and a statemsnt of the regeneration conditions,.
The temperatures &re given in terms of millivolt readings on thermocouples,

Framss 1362 to 1369

- Leuna, Gotober 9, 1942, Starting operaticns of the hydroformer
at Mocsbierbawm fron September 13 to Ootober 2, 1942, A review of the
equirment operation and conditions of process with & Rumanian chargs -of
naphtha, Charge rate was O.b4 kg, 1ight naphtha per liter of reaction space
per-hour, 15 atmospheres messure, 9,300 cubio meters recyole gas, recyols
gas density of 0.53 to 0,56, Anilins point of wnstediizied roduct =20°C.,
aramatio content of product ebout 60% by volums for temperatures 510 to
530°C. Transfer line temperature drop 8°C. maximm, Temperature drog
varied fram 5° %o 30°C, 4n the central theymowslls end fram 10° to 60
in the outer wolls neer the wall, The average oyols used canpised 12,5
t0 15 on=stream howrs, 1-1/2 hours purge of recyole gas, 1 hour inert :
gas purgs, 7 to 8 howrs regensration, 1 howr inert gas purgs, 1 to 1«1/2 hows for _
ssure vith reoyole gas, 2 ovens in parallel operation on-stresm.for -

'1=1/2 to 2 hours. Quantities of coke were caloulated by reaction heat dwring
regeneration fram thermocoupls readings and amounted to about 0.6 to 0,84
fran the inner couples end fram 0.35 to 0,40 cn the thermocouples in the

- outer catalyst layers. The coke distribution was very uneven, 15 to 20%

in the first resctar, 25 to 35% in the sscond reactar, and 45 to 60% in the

third reactore Temperature rise on regensration averaged 80 to 100°C, with

a maximm of 125°C, The regeneration air emounted to about 400 to 800 cubic meters

per hour with the average valus in the.neighbarhood of 600 to 700, The -
oxygen content of the regsnsration gas varied from 0,75 to 1.6 volums per
ocont, The inspectioms (n chargs and prodncts are given.

hadps 1370 to ;ﬁﬁ

... Stock lba.lencj’ £lov Megrans invelving catalytic oracking and
hydrof aming. - Inoludes scme thermal aracking, quetMatim,\_sdvaqnt
o:tn‘mum«j.

' 1‘-320-



Prmes 3376 1o 1380

: mmlba%, 1942,/ A monthly report on’ the cperations of the-
Moosbisrbsum hyivoformer for October 1942, —Gives the: oharge guantities,
Yields, and analytioal dats tw the month's operation. Average utility
requirements are. given. omnm conutieu for tests run’

vith Rumsnien. mmmummm are outlined. .Part of operations
M«btmwo&rwmmm«.

-Fremes 1381 to ‘g&k

., Monthly vepart for Novenber 19% ’ Doombor 6, 1942, Plant van
‘at & low chargs rate averaging 0.275 kg.' per. 1iter per hmm.. Again
Hungarien and Rumanian maphthas were charged and produot inspections
given, The oonditions of the operations wero tabulated.

Fremes_1365 to 1386

Noveuber 27, 1942, at Leuna, Suggestions far treatment of
‘Dourag cruds at Moosbierbaum. Desoribes four cases for the process
dspign of squipment to treat the Deswrag cruds. Inoludss hydrogonation)
distillation, thermal cracking, catalytio c:raol:ins. gives stoock
ba:lanoos and investmsnt ooste. -

Frames ;381 to 1391
November 30, 1942, A cost estimate for the Austrian m;od'oot.

. December T, 1542, Memaranﬂ.\m regarding the Austrian In'oJeot.
Of no interest,

Frames 1393 to 1394

A statement of the experimental wark in 1942 on fusls by
(1) catalytic cracking with fixed bed, moving bed and with fluid -
catalyst, (2) hydrofaming in adisbatic reactors or tubuler reactars
and (3) the preparation of anti-knock fusls fram hydrogsnaticn gas by
isamerization of butane, the separation of paraffin-clefin mixtures,
. by azeotropic distillation, dshydrogenation of butens and propana,
and by alkylation, Further product and catalyst studies will be caxrrieu
out’in arderr to have e tasis far the dasig? of the otom:lw

plent eud fer the \ ufkloo 1y puﬁe Ea
crack a.tMooeber'b .Asatemo tha swil'bo udiem
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smes 1355 o 13

chtained fram Zeitr. Tvo semples of low boiling hydro gasoline of
-relatively high branine mmber end low naphthens coutent caused Bsan

4iffioulties in hydroforming. . The two gasolines hed 35 volume per

osnt and 30.5 volume per osnt boiling up to 100°C: " The high branins
mumber, 6,6 and 3.0, respectively, were desoribed as the ocause of the
:—difﬂcul;tio_r-ot—ﬁanmaud“oob"rm@m. - Apparently, short on-streem
poriods only wers possible. The yleld and aramatic oontent of the
roducts were given, A tabular sumary is inolnded,

... February 13, 1943, (An appendix to ecmsthing apparently .
misplaced) Disousses the change of gasoline specifications, particularly, .
the effoot of higher end point on yield of aviation gasoline from hydro=
gonated gasoline or hydrofarmate rasoline, - ' "

Fremss 1398 to 1405

-June 15, 1943, A report for the month of May on operations .of
tho Moosbierbaum hydroformer. Charge and mroduct rates ere given in
eddition to product inspecticns s operating conditions end operating
diffioulties. The opsration of the pedistillation, stabilizing, redistillation
.oquipment 1s shown, A changs in the distribution of catalyst in the ohsmbers

" Freme 1406

: August 25, 1943, A lstter frdn the Moosbierbemn plant to
the Roich minister far aviation reviewing same of the conditicns of the
‘gasoldne specifications contract,

Fremes 1407 to 1409

July, 1943, Shipping instructions and specifications fom.
VIOl gesoline, aviation gesoline far inlend use, ..

. Freme 1410
| Missing

_. . Ootober, 1943, Instiuctions to 4he Modebierbbum plant to
designaté their product es VI3TL.
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 December 9,.1943: A repart on fusl research in 1943, In.
oatalytio. orecking, the oonolusion wes reached the moving bed.
process vas superitr to the fixed bed process, Many diffieulties were
experienced vith the fluid cstelyet in the counter=ourrent opevation, .
The hydrofaeming process was subJeoted to further investigation in comneotion
7ith the Woosblerbaum plants”
Ges Phase Eyirogsnation ‘

~ Through the use of synthetic catalysts, aluminus silicate
vith the eddition of sbout 1§ molyddio soid, cxygen and nitrogen=fres
ercmstio gas oils of 70 volume per osnt. ercmatics oan be cbtained with a
yield of 8TH et 200 atmospheres and 400 to 420°C. with & spsoe rate of O.k
kg./T/Br. Scmevhat similar results could be cbtained with the THD
residus with>a catalyst containing more molyddic sold, sbout 5%, This
lstter 15 called the Arcbin process, Fer processing phencl and pyridine
centaining gas oils, & two step yroosss was developsd. The first step
censisting of prehydrogsnation vith the bydreforming catalyst as 500°C.
end the second step corresponding to the Arebin process. Fram coal ter,
& yield of 80§ of high power fusl containing 55 to 60 volums ver cent of
ercmatio vas obteined, '

Dealkylation of the toluene rerun bottms from Waldsuburg in the
presence of hydrogen at 100 to 200 atmospheres and 500°C. produced nitratiocn
grade tolusne, Suiteble catalysts include alumina-molybdio oxide at & cherge
rate of 0.2 kg./IfHr., giving & tolusne yleld of 50 to 55%, end two - —

eluminum 84ldcate=chranic oxids catalysts st a charge rate of 015 kg./L/Hr.
with & yield of 45 to 50 weight per csnt tolusns and giving much emaller
emounts of mothans than the molybdenum oatalyst.

Wark was being dons on recovery of valuable cxygen caupounds such as
ray phenols frem ecals - ' o

an of Anti

gone R

as Fraotions

(W

jarati

_ " Many technical problems’-on AT 244 inoluding alkylstion, isamerization,
and. olefin-paraffin separation were worked on. . For & long time the high .
eulfuric acid consumption in alkylation was ceused by high butadiens centent -
of the feed.::Thisresulted fraph unfavorable dshyirogenation conditionms,
t:t wftor. mﬁ‘“—“ oonditions in deﬁw&rogepation‘ oven and drying
of the| regsnerated catalyst reshlted in a decessed acid| consuption.

. Dbsteojanstacs of Pitane pud Zripece

* Bobter results wre gmm‘m Dbutans by using & Fixed bed
obtg

wocess in tubuler vessels than|in ﬂu‘r moving bed grocess. It is expected
hat good results be d.fcw dshy ation, Wark is
being pontimied on ﬁLr nt of| dehydxiogena

0ge!
on 68 t#o‘
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: L m dinothyl Mcuno mation ut 50 o., omlete
_aldnh:ﬂo utilization with Jields of 80 to 8 l'r:l-athn ethylens

vith Tarmaldehyde gives trimethyl dioxane and. propuution of methyl
isoprens oan be ocsxried out with the seme yosults as for lsoprens
preparation. The trimethyl ethylene could be made by Mid.
Mmmtim*dﬂnmwﬁruwmmrar“cwnaahm” by ths
isamerisstion of other branched amylencs over datalyst 163, Deoomposition.
of trimethyl dicxane is ocayried out over the phosphorio aoid-Kieselguln -
catalyst with a catalyst consumption of ebout 1%, based on vroduct, and with
ccaversions of ko to 504 and yields of 85 to 90%.

]ggk for lﬂﬁ

© . Pilet plant oraok:lng ws.th the noving oatalywt bed will be
oontinued for conclusive study. Pilot plant stuiies will be caxried out
“on hydroforming, Arobin and toluol proossses. The recently found butans -
" -and propans dehydrogenation conditions will, if nscessary, be translated
to lerge socale plants. A half ton per day 1aoprone plant will be operated
foar both moeoss steps. .

Frames 1414 to 1429

' - April 18, 1944, Leuna, The partial-description, stock balance calou-
" lations and process design for a moving bed oatalytio cracksr for thres
possibilities of charge rates 130,000 ysarly tons, 100,000 yeerly tons,
. and-100,000 yeaxrly tons with smaller regensration oapaoity. After setting
the basj.e for the calculations, the reaction vessels sizes and regneration
vessel sizes were caloulated. Detalled caloulations follow for two
rogensration conditions giving air quantities and -inlet temperatures. The
control of the hwmidity of the spent regeneration air appears to be of soms
oonoern but without any stated reascns. Air dlower requirements, inoluding
power, are includsd, The increassd weight of metals used in the second case,
a 60 square moter régsnsrator instead of the usual 36 square mster, are given
with the estimate of additional cost. Sizes and coste of heat exchangers, B
blowers, and piping are inocluded. @Gne chaxrt and two dravinge of tho regneratore
are 11101\1&9‘0

Frames 1!;30 to 1&35
.191&1&. A month]y repart on thta Moosbierb

¢;vp<n'att Gives the ypi opothing ond.ttioms s yiolds,
prrodu q ty peoticns ntions ths dscresse in ﬂm’ly mnlmnlan
Framss :11&36|to 11&3[2

| otobey 1 . Lt £ E t1
at. bior%at:l. ;’gﬁ ahut mp 2 19M»F“ﬂ m W
rai;ﬂﬁmga vj _ j& ﬂhid 00!
August 28 ytal-of Bix ng' 'the ndhth. Operation vas

continusd s much as ‘possible | buc extensive damage to the distillation

»equipJnont oontrol house snd ths romtﬂmuon 8 .etm, the hsavy ng
stabi »|the recyole gas ebscrber| and surge qﬁ ation
'Pip nnd o8 vore « Bel £ the |Lloss cf predistillation

':-:ﬂb



‘oquipment, the'raw naphtha was fed directly to the plant and difficulties
wore oxperienced with the hest exchangars, . Plans.were made to repair
dsmage as quiokly es possible, o cbtain high jwoducticn rates and to
Jrovide better protection for personnel and the plents egainst eir raids,

=37



