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TARGET No. 30/6.0L1.

]

Introouctlon.

The Institute had COmpletely escaped damage and was
carrying on with its normal work when visited. Profi Karl
Zlegler, Director of the Institute, had eveacuated to Halle
with some of the steff, but Dr. Pichler (Acting Director)
and Dr. Koch (a Department Head) were present and were sub-
jected . to. .a thorough interregation, reported below.- .

! "‘The Institute comprises a number of normal chemical lab-
orztories with the usual offices, library and workshop and &
technicél or chemical engineering laborhtory.' The' experiments -
on. the-Fischér- Tropsch synthesis were carried out partly in

smell glass or steel rTeactor tubes erected in an. inclined position
on normsl lsborztory benches. and pirtly in rsther: la¥ger semi- =~

technical steel epparatus in the techniCal laboretory.- ATSmELT

hgnd “operated water-gas plant and 2 or 3 gas holders (ca:500 ft3 =
capecityl_were available for production &znd storéage of synthesis
gas. < A 1000 atms.ncompressor formed part of the ecuipment of Lnec-

tecnnicalelaboratory. = e o == T el

Dr Koch's laboratory conteined a large number'of spinning
band fractlonating columns of various -lengths and. cepaC1ties,.;”
=ome eesigneo for handling 05 ano Cq: mixtures._‘“' T

The Instltute mas notably 1aching in spe01alized ecuip—‘”
ment such as: X—ray and infre-red absorptlon spectre apperatus.

Interrogatlon of Dr Pichler, pril 17 and 18. j;JQQigzeﬁ

Fiecher-Tropschaietelysts.V””f“f[*awmfffu'*1“"“:

yst_can be utilized at‘high‘presSureS#=;
;max Yielesf:'W1thaincreasing =




ges. Tals tendency to unoer o polbonxns by such saell zmounts
of 3 1s not exialbited by iron, nicxel or cobzlt cctalysts. Tue-
lest three catelysts are different in tae respect thet SULilﬁea
are actually forued taroughout. tae catelyst, and 20-o07 of ' ihe
metzl has to be converted to thc gulfice in oraer ‘to show p01qon-
ing. - S

b) Co ‘g_y_o __g at cllstb for l‘.'i.scher--‘l‘:c'QQ::.ch..
L The best normal pressu‘e catalyst is still the one con-
.t;inin° cobx lt, and vhen & goad F.T. cetalyst is_recuired tor
some new work, the 100 Co ': 18 Thos : 100 Kieselguhr catalyst .
is usuelly selected. The iron 5roup catalysts sreyin general,
less susceptible to § poisoning thzn the nobls met;l catulysts.
"In the iron group, the least susceptible is iron itself. 1In
‘compering the three iron group catdlysts, nickel anpesrs to: be
.the worst, since even at atmdspheric pfasgure, there is a 1loss
to! cuzbons’“u_wuiWCQ mixtureswhave"beenwused,mbutwtnctmwaswuone
to opare cob“lt, and cob 1t 1s & better catrlyst. T S

T c) Preparation of tne Cobglt Catalzst.. “,' fjJ‘ -

: For~tae '100:18: lOﬂ cut(ljut pregﬂratlon, the prec1p1t?— m
tlon is ‘best cerried out by a very rapid addition’ of sodium -
carbonete to tae nitrate mixture. " The 'reverse addition can.also
‘be used,” since the observed differences are small. . All preci=t.
nitatlons are made using hot solutions. -The. dleselguhr, which
iz zdded sfter taeé plecipltatlon, has been prov1dea by com-:
mercial house~.- In the early wOrk, iron and other impuritiss
were removed by an acid’ wash; "but latér-on it wag found thet the
iron content-was ‘not of great lmportdace, ‘znd tne technical '
Aieselguhr ras used dirbctly.M- SR R

i

The: reduction of tne c“thlfst ib aarrxea out ut 765 :
os‘high & ges r;te &8s possxole to - keep: the wzter vapo ”rbD m'tnﬁ
catzlyst toa. mlnlmum TNicgkel 3 11] be" reducec,almo tligompletely
but wita cobalt the: redaction is not comolete' et 365 C,_,A temﬂ-
-erature of’ 400°C. is too “high fora- cgtdlyst havinb ‘&' ieselé‘
guhr ratio of l' fwnlle with hlg r-ikieselguhr contentﬂ ,em)
.erature of '400° C.. ‘end-even: highe? e employe &
of 4-5 hours is7 SUltable for a hydrogenq‘at of

€ atdl}’st .- :




°
e ®

THe Same prepurdtion isused-for-both-normal-snd-uedium
‘pressure syhthesls. o _ SR

_ In the.case of the iron catalysts, their méin appli-
cation is in tae middle pressure figld.since,'although'they
“cen be used at normal pressurey-she life of the catalyst &t
norasl pressure is short. The presence of coppeéer, in o
amounts raging from 0.5 to- R0% (kased on iron) is definite-
ly desirable. Iron catalysts’ containing no copper will work

also, but .reproducible catalysts are difficult to obtain.
Tne oresence of alksll 1s not essential for'activity, but it
is necessary for the oreperation of a cdtalyst that can be
‘reproduced. - ‘The amount of alkali added is reflected in'the
product distribution., Thus, 1/8 to 1/4 per cent alkall will
give more Czg-C hydrocarbons; with higher alkali contents,
_the concentratfion of higher hydrocarbons in, the product 1is
incressed until at 1% slkall a maximum concentration of = .
higherchmpoundeisiattained.i However,.the'catalyst~lifég»w
"whénf1%~aika&ivis~present%iswdezinételymshoptenedhwstill;;g_ﬁ

" higher alkali contents:result in the formstlon of oxygen con®
{tainingipomppunds.TCA;suitable\cata;ystphas’the,folLowing;‘iﬁ
‘~composition: R S B T T AT

/e to 1%-alkali,” 2-8% copper, rest iron. .

RIS ~It"has’béen~found*thatlthe'effeCt;of,catalystipretreat-
ment~;s-much~gréater:than,thatuof;addingwpther_materiglswtdﬁ
‘the cetalyst.-  The pretreatment has little effect, upon: tie
“product distribution, but primarily upon activity and life.
The catalyst pretreatment ‘must be carried out at low pres-
‘sur@,;eithef-nOrmalﬂor;Eﬁﬁéﬁﬁdéﬁﬁéﬁiéjffhé“pretréatingﬂgas**
,varying;inicompqsitionyfmenCo'alone*tofWaﬁervgas;or'even."
1sjhtheSiSjgas;i~When#pretreating?withgco,alOne, a typical = .
“example would be to use 1/10 atms. absoluté pressure at 320 C-
‘andpassing 4 liters:of CO (NTP)-per-hour over 10 gms. of Fo .
‘for:25 Hours. A rate of 25.1. of gas-can-be employed in con~
]junctionﬁwithfaﬂtotal;reductio‘*ti'egbfﬁégh_uréiuﬁWithzwaté:f _
8 ‘ emperaturéfo£é240525o?C;aiSv'mplojédtduring»xheﬁ:gdgcfg

3Thé§mofé;hydrogeh;;SJPresentaiﬁithé,reductiOnjgas,;thef

cerbon quring:.

~tendency. 2rbor the reduction.
thesis that follows. The reduction-with CO- zlone..
n the formstion of spécially activ




1&nﬂxrtﬁLpotasstum—saits—can be used to provide ‘the alkalls:
The catalyst 1s dried in air,-since the oxidation .that takes
place does not matter -and then subjected to the- pretreatment.

e) gnetic—chemical inVestigation of - the Iron catalyst.

The magnetic-chemical investigation of the 'iron cata-.
lyst was undertaken by Pichler in connection with the mech- -
anism of the reaction and changes in the: catalyst during: its -
Lifetime. The work was started in 1944 and is beilng con-
tinued at the present time. The earlier theories on the car-
‘pides of iron were that higher carbides' are: formed during the
synthesis: and . are necessary for its reaction. By higher car- .
bides are meant FegC and possibly even more carbon-rich iron-
compounds._ The present study ‘showed that, -although higher
carbides can be formed at 220° C. these. decompose at higher
temperatures (such -as. 300-400°C. S ‘leaving FezC as the only -
stable component. ~It-was ‘found that the mpst ‘actlve: catalysts
were-those-containing-the“most-FezCo Wherr the™ catdalystts
pretreated at vacuum, that is at about 1/10 atms absolute =
pressure, more FezC 1s obtained than when the pretreatmentrwm—
is carried out_at atmospheric: pressure.  During the synthesis,
the amount of FexC decreases as the catalyst loses’activity,
while the concen %ration of . Fez04 increases. - An: equilibrium,
or possibly a pseudo~equilibr1um mixture, of FegC and Fe 504 -
appears to exist in 'the: catalyst. Thus, when a- catalyst con-
taining this- apparent -equilibrium mixture is used in‘'the syn="
thesis, there:is mo rapid drop ‘in activity, while with a . L
‘higher:. concentration of*Fesc an” 1nitial decrease in activityg
,is observed._;.‘,.t_‘w g T e i

- In previous work, atte pts were made to prepare F%gC.~»
ThiS'was done by passing hydrogen over.: iron ‘oxide to.get .
.reduction and - then passing CoO: over it. The ‘amount of CQ2
formed was-measured, - Then Hp was’ again ‘passed over the- cata-
1yst at: higher: temperatureseand the: amount ‘of ‘methane formed
was. determined:“fFrom the data it wa, concludeduthat Fegc hase
-been formed under these ‘conditions. - However, i
‘(Curie point)’ measurementsfshowed*thatrFeac i
This indicates th a'l;é,1 alon with FepC and Fi

‘th:




conditrons*—butﬂthe-catalyst produeed-isvnot~goodr—

f) Synthesis with Iron Cztalysts.‘,"
L l) hfiect of Pressure.

T The preferred operating pressure is 20'atms. since
a higher conversion.'is attained and the paraffins produced
‘have a higher molecular welght. At 10 atms. essentially the-
same catalyst life-is attained, but below .10 atms., the. lite.
of the catalyst decreases. : -Above 20 atms., the tendency is
to produce oxygén containing compounds; and at 50 atms; the
catelyst life-is decreased, "In actual operation, taking (
appnratus costs 1into consideration— an operating pressure‘of
lO atms haS been faVOred.“ : o e

‘1 2) Effect ‘of synthesis gas composition. g» v,f’ jwf'

mm-~¥mwwwﬁn«equimolar~m1xture~o£mconand*&2wiswconsidered“tomhe”.
2 ‘suitable synthesis gas composition. The higher the CO— .
concentration in the synthesis, the higher is"the required con-
version temperature.- K higher conversion 1s obtained with a
gas: mixture ‘containing 2Ho:3C0 ‘(cannot use this mixture at
220°C:), -but_there is danger. of carbon. formation. .-With water .
‘gas,-a’; temperature of 220°C can be’ used, and when a gas mixture’
containing 4H5:1C0 is employed'. éno practical significance), the"
_synthesis can be.started at 1809C. and continued:at 200°C.;
whereby ‘the products obtained .are very similar to those: formed
‘using 'the ‘cobalt catalyst (solid paraffin). The life-of: the
catalyst increaseshas the, concentration of hydrogen in the

~5Vnth§~ Egas is’ 1ncreased.

S In the beginning ‘of the run, the product from the first
few ‘hours: is: carbon dioxide; which .is: followed by the form-- -
ation-othydrocarbons dlong with’ both COs and He0. . 50 per. 7=
“cent of - the: oxygen- ‘from the carbon monoxide goes: to CO2 and-
2507 per;cent to. Hg"'fIn the’ ‘aétual- ogeration with water gaS‘
at-90 atms., and - starting at-815-2209C
. roduﬂ,s; exclusive ‘of; methane, 130 g.qf_

C - ati. during which ime: the;temp )

<2259 h yiel isﬂ_o% o




o 20% Cz=Cp, hydrocarbons contdining Som olefins
- 404 _gasoline, with an olefin content of-50%

. 20% of fraction boiling at 200-300°C. -~
20% of solid pardffin having a melting point

g SR close to room temoerature.;

In the. beginning of the Tun, more- solid paraffin is
produceds The wax formation is favored by the following .
tactors: ' R - RN o

- »" 7 1) Incréasing alkali ——— . "
R -H-ﬁ‘g‘.-z Increasing: pressure TR
T "f/-' Decreasing temperature, o :

”while the olefin content of the product increases vith the4~
_folloving changes-::: - o e _r\m»

v____hﬁ

ARV 12 Decreasing hydrogen in synthe51s gas’
. rii2.2)  Decreasing pressure . L
SRR ‘ * 3). Increasing temperature .
ST 4) Small effect of changing alxali ‘con—
L T S _ _ - centration.

,Iso-Synthesis.‘ s ;:4. ;ﬂrff_ .-;_;fk;;.s,ﬂ,g,.'”

) The work ‘on:: iso-synthe51s was started‘ n~00tober 1941
and- is ‘being' continued at the present:time. = :
the normal and middle pressure synthesis produce on1y~small
amounts ‘of branched ‘chain’ ‘hydrocarbons.: Thus, with th
‘cobalt catalyst of about:10% ‘of the Cjp fraction is. isobutane~
isobutylene; with the-iron catalyst- it rises to- abouﬁ;ls%. o
In the Cg. fraction, obtained with eitheg cobalt or.-dr n‘cuta-g;
'lyst, the concentration. of 'iso-compounds 20%, n-the -
'tﬁ fraction; only: ‘branched "compounds: are ‘encountere
e.

branching -does:. not»exceed the presence ,f,one ‘methy:
on & long chain, and no. quaternary “‘ezrbon. atom ompound_ ha
been found. . An. examination' of: products from different ' .
'Fischer-Tropsch plants gave'simllar'results

of iso-compound
;large guantitie




- .2 number of catrlysts ‘have” been found which Lre suiteole
tor tnls recction.” lheso gze.’ 4 -

ZnO - .Pl 203
ThOg . S
S Alo0gz '
,Zno w1th TbOg, or Ce02, or Zr02

’m#mMH

The reactlon is- cerrieo out at 4500C.'cnd 300 dtms.
nressure. The reaction does not tzxe place &t ctmospheric
oressure, but as the pressure 1s increzsed, the yielas are .
improved. Above 300. atmospheres, oxygen-contzining compounds
begin. to . be formed'and in increasing qusntitiess. . The through-
‘put used in this process. is '5-10 times higher than thst used in -
tne reguler TFischer- Tropsch process.' An exzmple would. be the K
.processz.mr of 20 ltters of gas" (NTD) over. 30 gus . ~of Th02 per

J.'lO L«I’ )
; g The preferreu COMOOSLtlon of. the synthesis gas for thls
reactwon is:1.2°CO :'1 Hz., The yield of product vuries from

2s low 2s:60.gms. of Cq @nd: higher to 110 gms. of ‘the same. .
iroction oeponding upon ‘the cgtulystvemployeo for the reaction.
with the. Zno—}loo cctalyst, the yield.ofthe. 04 and higher-
frzction is 80" gms. per. cu.m. of gas.  The yield of: propape g
uncéer thcse cong;tions is710 gms.: The" higher compounds are

oroduceo ‘in the- fgilowing oroportions**~

_........4.........., ......,....,..,

C4~Hlo (Oo% isobutane) 60-’70% by e ‘ght.' _;_
, le (96 8% isopentane) - 20-30% by veight. -
JW,,; 06,C7 anﬁ CB compounds ; small amounts., o

The C§ frection- contalns o neohexane, but«primcrlly 2 ano

:o-met yloentanes ‘and no normal’ -hexane.. Somc n«phthenes huve e
been found in.‘the: hlgher bo:t.llnc fraction.. The. yield of ‘the
'Ce-Ca fractlon is higher at: ‘the lower temperaturo., Aside from
the' hyarocarbons produced, some alco ols, mouatlng to less/,ﬂ\




free of alkali, dried at 410°C for overnight =nd then heated
in air for 2-3 hours at.300°C. A better catalyst 1is prepared
-by- individual precipitation of-ZnC0z snd A1(0H)3 and mixing

the two fresh slurries.- Thé aluminum-hydroxide ‘is best pre-
pared by reacting a solution of sodium.zluminate with carbon
dioxide or sulfuric acid. LT e R

. The _thorla catalyst is of interest bécause this catalyst
-s ‘capable of performing all theé functions required in: the .
reaction. Thils catalyst . is prepared by dissolving thorium
nitrate in water (5Mtfor: 100 g. of ThOg) heating to 100°C.
rand rapidly precipitating'withvsodiﬁﬁféarbonaye;_nonexCess of
'sodlum carbonate shouldfbe;used)‘whiléfstirring;;~Thiscism**~
followed by washing until free of, alkali, drying at 110°C. -
and further drying in air at 300°C. for 2-3 hours. The cake
1s broken up in 2-3 mm. granules before the' final drying-and
used as such in the synthesis. With-this catalyst, using a’ -
throughput of 20 1. of ‘synthesis gas (NTP) per 30_8...0f. ThO; s
the~yleld of butane and highernhydrocarbonshper_cu;m.»of>syq~
‘thesis gas 1s 60-80 g. - In addition,. a small amount of .water
and water solubleﬁalcoholS;isuch;as;methancl,¢is-thained,*a;

A better catalyst than thoria .alone -is the" thoria-aluminz
catalyst, used in_equimolar quantities.,: The preparation con-
sists in mixing fresh slurries which have been:previously.. -
washedwfree;of'alkaﬂiﬁaﬁdfthenjbp;llng:offmﬁhe[wa@grfirqmn;'

‘the'slurry mixture." Filtration:apparently requires too. long -

agtime,j;The:yield'of‘C4¢and”higher]h&drOcarbOné using this

v -

pataly3§ is‘lodflIQngSpre:ﬁ_uf + of gas.

" 'The use of alumina alone as a catalyst'ds mot recommended—

since this catalyst-sroduces.too. mich-carbon, although the. '

‘reaction doés take place to'glve iso-compounds.: The. zine - -
- oxide-aluminum oxide catelyst produces- slightly more alcohols -
+then the thoria-slumina; catelyst. . The carbon formation with '
. the ‘zinc oxide-alumina 1s lower than with the thoriaalumina
talyst remaining white for:long:periods

t depends upon the severity

eir does n ce




£t et111 higher tca*crrtU1es,'+v: (o33 Ibon geposition
becomes excessive and the cectalyst hes to ‘be regenera-
ted cvcr, few days. - The size. o the resction tube is”
clzimed 'to heveen c?fcct agjon cerbon deposition. 187to
J15 am. tubes can be used sctiufuctorily, -while the use o1
rerger ‘dlemeter tubes: entc11° thc c:nber of ehccs*1ve '
‘ccrbon formr *on." N . 3 , L

\ ' !

'Aromatization. _]*

: The form«tion of- Lromutlcs from cerbon monozice &nd
-hjdrogen is effected at 475-500°C., 30 etms. pressure and

ln the presence of a ‘chromia or. molybdena catalyst. The
yiclﬂ of liguid products is extremely small, usually below
10 +gms. per cu.m. of synthesis gas. This liquid procuct . :
conteins xylenes ané toluene. Most of the gas is converted
to methane znc csrbon, It has been volnted_out: that, in . |
-génersl, alcohols sre produced-in thewxangemafwﬁoomﬂocmc.,,

~lsopzraffins in thetrﬂnge of 400-475° Cey while aromatlcs
ere obt:ined :at 475-500 In.view of-limited time, no .
,further information on, aromatization was. obtained.~--;~

“Interrogation of Dr hoch, April 17 18, 1945:~-

j,\'

The major topics which heve béen” investigated by
;Dr. Koch anG his. asseeictee since 1940 are .8s follows.y

'-fkl.,AlﬁylctLon in the presence of hyarogen :_ ;
AN _ ) _ fluozice.11‘

z;?.,SHUCf-fPECtLOH:tiOh of alkyl:tes;—synthesie
LN S cnf isomeriéation nroducts.

N e

f pure hyurocorbons from tHe
i . “standpoint of:
reectlon mechcnigm, effect of °fructure, -

b cqtalysts foz anmutlzetlon 3 SR

ié. Aromatizatio.

“Isdmerlaation of'c —08 paraf ins in t;e;presence i
o of aluminum chlorldecfc_; L i




9. Isomerization of,paraffins - determinztion .of
- ecuilibrium 1n the C4 fractlon.

2

10. Methylation.

11. Synthesis of alphe—plefins.

12. study of mechanism of, decomnositlon of . Haroffins
o in the presence of- alum;num chlorice,- hydrogen
P . : c T chlorlce and hyorogen.

Jost of the repozts on tbis wor& are contulnea in &
box whlch hzs been removed by Dr. Ziégler;.director of. the-.
Institite. Upon questloning Ziegler in Helle), it was found.
that thig box was not tzken by him to Halle, but was shipped
to Ringelheim, from where it wes tezken to 2 mine at "Hermenn
{COring Werket in s&slzgitter, and -either Dr, Weinrotter or
: Dr Gilfert- knov +vhere 1t iS‘lOCcted E

Olefins 1n.Fischer+Tropsch Products.» :'gu 'A,f;"~ "_"-‘- .

o ACCOrding to Dr. Koeh, the Fis chel-Tronsch syntne 18
does gilve alpha—olefins &s. the most llAeIV‘prlmary products.
The . beta-olefins are formed . from the’ alphc—olefins through
an: isomerlzation resction, the degree: of this 1somer14atlon
being dependent upon .the Tatio, of hycroéen “to’ czrbon. mon-.‘;f
oxice;: pressure end- catelyst. “An- investlgation of -the Cyq
,cut.for alpha and beta olefins showed that by: 1ncreasing the
ratio of hydrogen to carbon. monox1ae, ‘& greater concentretion
of ‘bets-olefins, is obtained, presumzbly. by tieans of atemic:
'hydrogen.- A higher operatlng pressure. gives -more- aj pha-;; vr:
olefins. " The'use of the.iron catalyst produces & higher ' con--
centratlon of: aluha oleflns. ThlS is shown in the iollowlng
>toble- el : . : . jon S

vt Cc.telyst

Cobalt at normel pressure
Iron at lO]atms.'w e

;reached CIO ,VLona;N“



It is realized that the comparison is _not strictly
accurate_because the two catalysts have been used at
different pressures, and higher pressures-do :give a high-
er ‘conéentration|of alpha-olefinsi No information on the:
ratio. of butene-l1 to butene-2 produced by the cobalt cata-
lyst at medium pressure is evallable. No—information 1s
available on the effect of temperature used in the syn-.
thesis. - . . = - . B R e

.  Tﬁb'méthde'havé“been used for the separation ot -
alpha .and beta olefins. "The first one involves the use of

peracetic acid oxidation zccording to the method of

B#seken' and Sturmsn, Rec. Trav.. chim. Pays Bas 56, 1034
(1937); . this method has been used without modification. .

L better and culcker method involves the use of mercuric.
acetzte in glacial.acid. The alpha-olefins form s compound

and give a lower layer, while the béti-olefins remsin in

' the upper layer..' In the second~-step of the treatment with.
mercuric acetate, the upper: leyer: is contacted and: a new -

lower layer 1s obtzined; this time, it contains the beta- "~
olefins. The treatment 1s carried out at room temperature.

A complete description of the method 1s contained in the:

few,documents,thatﬂwere_picked up on the spot..

) .
1 4

"9' Thé’méfh&lation¥f¢aéiién]h;éiﬁéeﬁ:éé?éldped*atjthéﬁﬁ

'Institﬁfélfor”ghé;Qppﬁéré;bﬁébfﬁlbWerfﬁéréffins”into»moref

highly branched paraffins containing one more-capbon-atom- ..

“ehloride; el

in*thé{moleﬁule..ﬂThe:reactiq,:ihvplveSgthe‘use.bf[methyl.ua

_ tgluminum- chloridé’and- aluminum metal along.with. .
the paraffin whicéh-is to be methylated.: The reaction works-

;beStﬁin;théTcaéégorfiSobutaﬁe*whiph;canhbé'conxerted\f-:gm~

s

quéntitati

vvvvvv v

rely into neopentsne,.as shown by the equation:




. The same reaction was tried with isopentane, .
di-isqpropyl and normal butane.. With the first two comr
pounds, the expected formation of neohexane and . triptane
did not take place, since apparently, under the experi- .
-mentel conditdons, the tendency of both the reactant and
.the product is to.decompose into isobutine. . Thus, neo-

. pentane was. again formed. With normal butane, the product
" obtained 1s also neopentane since the: starting-material
‘undergoes isomerization to isobutane during the reaction.j
o The reactioh was - also intestigated by using CHCl
~and CCly as the’ "methylating" gents. ‘Reaction did- t
place but a’ variety of products ‘was’ formed., lw\, ,

M;scellaneous Reactions Employing Aluminum Chloride.:i B

The reaction ‘of .carbon- tetrachloride mith normal

hexane proceeded according to the following equation-

T U AlCly - A
.,cclq, + ey ———» vHCls ' is°'C4H1° + n'C4H1°
30-40 C-; o+ sludge.:“,“i-\f.

:The reaction was carried ‘out at atmospheric pressure using
a glass. flask with a stirring mechanism, =~ ‘The iso- and :
‘n-butane’ were. formed: in .proportions. equivalent to the ;;L;ﬂ
wequilibrium amounts for that temperature. R i

Th the case of . the reactionlof normalfbutyl chloride
‘with normal heptane, as shown in the follo ,

BN -~ alCly o : S
‘vn-C4H cL +._n.-C7H16 ——————g n—C 4H10 + iso-C4Hlo + higher "com- ‘
30-40 ‘fpounds.»

,the butane fraction was allowed to evaporate from the S
‘reaction zone as soon as it was formed and:the ratio of. -

1so~ to n-butane did not correspond‘to that'given by the
equilibrium o , o o .t
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**“*'oentene~up ~to- normal oodecane.vat least 50-100 dtms - * o e
. was required to keep thealuminum chloride clean, that R
is, there was no.sludge formsztion. The. température re- -
qulred for the- hyurocracking reaction varied from 50 C.
for dodecane to 80-100°C. for normsl hexane. -Even. '
. - higher temperatures were necessary when decalin- (deca—
_,rydronaphthalene) was reacted in'a similar manner. b

- of particular interest was the fact ‘that mith normcl
_heptane no propane was formed ‘when no hydrogen was used; -
" while in the presence of hydrogen a clean split- into. iso-

- butene, gnd propane;was: “‘obtzined... Normal octane decomposed
'finto two molecules of isobutane. . )

~'Prep§ration of alpha-oleiins.
N

) . [ S

o _'No new ways of preparing alpha-olefins by cracking
’ Whavé been found. S ‘ , wsgw

A

: The methoa developed by ziegler produces "perfectly
: puref’ alpha—olefins, and consists of contzcting n-C,H.Ci -
- ‘with lithium metal in’ benzene solution to give n-Cy ﬁ T
: and 1ithium chloride... The lithlum alkyl is heated™to =
v_lOO C. to give the pure. alpha-olefins and lithium hydride. ‘
The reaction. 1s. believed to be -general for ‘all ‘sortsof '
. . compounds, but’ has not been tried with very many higher
- .-chlorides. L e : : =

r;4Miscellaneous Studies.‘ 9: S ijrgl.;“; 'l': 57?*;.aw‘..;i‘

S The following to cs have\been investigatedlat”the R
-‘Institute and some of eported in the literature-“' i

1. Formic Acid Synthesis_

Brennstoff Chemie p 75 (1942)

PR
NS
1oLl

2. Acetic Acid Synthesis from carbon monoxide o ffu
- -+ “methanol wasinot: ‘suctessful because of” numerous -

side: reactions: which prevented a: goodifield of -
_ acetic acid., work discontinued..pf_”r~ _




—5.‘DetermInFtionfof*the isdbutanevconcentration in
the butane cut from low temperature.carboni-
zation gas. Very little isobutane was found.‘v

6. Polymerizetion of ethylene with A1015 and AlBrs-
Work done before tae war but the results have
. not been reported in the literature. Conclus- .
ion Tedched was that iron and oxygeén had “to be
© kept out of the: reaction zone for. successful
'ooeration.,,\ o RN S

r? Comparison of HF. and B SO alkylates,_pomposition
' was found to.be very s milar., Some work has .
been done on the effect of temnerature upon ‘
the composition. R . S0

fInterrog_tion of Dr, Ziggler a2t Halle.'i'

.cerned itself with tne metallo-organic compounds and pre—u
‘paration of pure hydrocarbons using metallo-organic- com--
‘pounds ‘as- intermedietes. ‘New. olefins were synthetized
ufrom butaaiene, lithium alsyls and alkyl halides. :

‘ . Vo successful methoo of prepdring hexamethylethane“
:1n good yields has’ beén found. Have tried the following‘,

(CHz) 2C=N - ¥ c(ca )2.'"p1us 2 cn L1
3 3)2 5] 1

:to give (after hyaroly51549);ﬁj;"

followeo by elimination of nitrogen
,eethene,ibui tne reaotion failed'

Sym. Tetramethyldlpheny ethane. ha
‘»and teste& out.as ‘an. antiknock agent in, ,
_ﬂin gasoline.“ The‘resultiwas




. Somé?wdrﬁfhas-beén'ééhé'onvthe'anaiysis‘of,dinitrof
toluene in TNT, but no_practical'analytipal;methods have

been developed. . = - : o |
;'The;pu:posécof5thé‘v131£'tp:Driiziegler was to find

* the box of,documénts.relating to the Institute. As pointed
out above, the box has ‘been shipped elsewhere. ... = o

..... ez

: | ' VLADIMIR HAENSEL.
) X i . .
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ggientific*ﬁéfsonnelz‘ o
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'»Difector*f ! Prof Dr. XEFl 7 Ziegler (nor at Halle)

Department (Dr. Helmut Pichler (actlng director)
t'Heads. Dr. Herbert Koch -

2Drvwﬁerbert—Pohi"*m**”“ﬁ
Dr. Wilhelm Gilfert
(Dr Ferdinand Weihrotter
o {Dr. ‘Wilhelm' Heghelhammer
‘Assistants T ADr. Alfred Boe tner. . -
Assistants  ;Dr Hans'.Georg:Gellert - (now at Halle)
~\Dr."Karl-Heinz Ziesecxe ) Vol
Dr. Herbert Buffileb :
.Dipl.Chem. ‘Heinrich Merxel (now at Halle
Dlpl Chem. Hans-Georg van Raay

FRest of Personnel divided as.follows‘;jij

-,Administratlve .
‘Lab. Technicians
Lab..- A551stant3”“
chhanlcs ‘:-v
Domestic Help
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