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Ths pressnﬁ report is the sontinustion of the report of Noven-
ber 18, 1940, "The State of the Hydrocerbea Synthesis from CO + B, in
Isunas” It is & con_:pileticnr of the esgentials in this field. Sapsrate
troatises and ropcrtes on the Hydrocerbon Synthesis existe

STATEMBRT OF THEE PROBLEM

It has been recognized thet the redusticn of CO by Hy et mediun
prsssures oan be directed in such a way, that vesides hydrocarbons note~
worthy quantities of alochols and even high molscular portioas of them

can be obtained. The tagk therefore, arose to increase these aleohol

portions. The peak valuss of some experiments had to be raproduaible
and hed to be worksd out to the point where they sould bs transferred to
en operation on a large zcale (see items 4-C).

'The formed amounts of hydroesrbors and alcohois had %o be
separated by usable end secnomical meﬁhods and the singie compenents hed
0o be isclated in the regquired purity (see itewms I, B).

The syacl-syntiesis vielded, for the firat time in & primare

cynthegis, a rapordubie degyres of clechols shove 6, #xd higher meloculay

wights in contimious Yransition. We had dc find sn erpiicetion for the
cohole whish hed nok prsvicusl& Usen put on she markeks (sce item F).
However, the damend for zecoline and Diegel ol during the war is even
mors urgent than for aleohcl. The bask therefore is to find ths proper
conditions for the synthesis of thess motor fuols andé to get the blue=

prints for the consiruction of the plents, which mipght be used, as Tar

as possible, mlsc for ths rnynthesis of eynol and could be reversod witiouts
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greai costs at a later date. (see item B).

A. Conditions and Expsriences in ihe Synol-Synthesis.

1. Carbon %onoxide Content of the Synthesis Grs.

The synol-;;nthesis on a fused catalyst usaa CO:BQ in the
ratio 1:0.75. It is appropriate for the uimost utiliiation of the gas ;;%j
to have this ratio already in the inlet gas, .

Recent investigation proved that aleohols can also be cb=-
tained with ordinary water gas, for example, CO:H, 2 1:1 or 1:1.1.

/

in these cases, with a higher consumption of CO percent, fresh gas

may be admixed after the first stages.

2, Synthesis Pressure,.

To get a high percentage of élcohols in the products, it r{f
is nécessary to avoid the overheating of the catalrst. For that
reason, converters with excellent heat removing qualities have to ;if;
be vsed; for example, pipe converters with pipes of 1L mm. diameter
or plate converters. (see item B 2)s

It is not advisable to use a synthesis pressurs abovs 30

atrospheres, With higher pressures, the catalyst becomes sooty, and
its lifetims decreases. We also have 1o vrovide additional precai-
tions for heat removal; for example, by cooling pipss if we choose
the aprlication of higher pressure,

Also, due %o higher pressores, a2 shift towards an undesir-
eble phase of product composition ocours. it LO atmospheres, and
more so at 30 aimospheres, the obtzinable rroducts were richer in

high=boiling residues than at 25 atmospheres. Resides shis, above

25 atmospheres, the formation of iron carboryl increases.



1]

For tisae ressong, the oconciuslor thet the Symol Synthesis
is not plenmed at pregsures grester than 25 etmosphera, is the most

importart decigion in ocvy plams for the 10,000 ton/year installatiom.

5. Stege Rumber end Synthesis Teompersture

&

For the optiﬁml formetion of eloohol and in .order to foree
back tho Hydrocarbon Synthesis, the formation of €0 per synthesis
etege has 0 bs not higher than 10 percent, maximal 15 percemt (meesursd
in the residval gas in porosnt by volume). The less co, formeé’l, which
meens lower conversion work per stage, the higher is the elcohol con-
tent in the produoct. For practical reasons, however, we cen't 4uae
too many steges. For the synol oonvérsion, w9 chose four stages. For
the iydrocarbon converaion, three stages are enoughe.

With e given CO oontent, ges-pressure endi ocatelyst, we heve
enly one degraee of freedom for the reguletion of the conversion left,
ths temperature. Ome-employs this prectically asloune to fix the perform-
ance of a converter.

By determining the COZ sontent iz the final gos, we have the
meens to detest Tthe ind of synitleeis going on in the conecerned stage
bocsuge tho oaxygen of the ges, &8 fer as it is wol built inbo orgamic
sompounds, ie predomincntly eliminsted as £0z. Thiz is et least the
cage with the use of our fused caitelyst WK17 under the conditions of
the syncl cormversion,

2C0+H = (Chn)y + €0y
The tempereturses of the conversion in the firet stage, with a metnodicsal
trestmont of the fused aata}.yst, cre sbout 190 - 185° In ths next

stege, they have to be inereased, but tney should not exceed 210 = 215°,




if possible, because the alcohol content decreases distinctly, with
rising temperatures.

The reason for the necessary increase in temperature is the
enrichments of the gas in inert gas, mainly CO,. This CO, has to be re-
moved between the single stages in case it is increasing too fast.

4. The CO, Washing

An increase of CO, in the gas has to be avoided. It has the
action of a catalyst poison, since the necessary increase of the tem-
perature decreases the alcohol yield.

The simplest method would be to use catalysts which
eliminate the oxygen of the gas only in the form of water, like the Co
catalysts. However, our experiments with them show, so far, that we
are indeed obtaining a noticeable increase in the alcohol content but
not a decisive one.

Two processes are available for the CO2 removal:

a. Washing by pressure water : In Me 776 we used for some time a wash-

ing tower for the removal of CO2 with hydraulic operation. Since the
installation is very small, no mass balance calculations could be
carried out so far. It has been ascertained by now, that the washing
out of the CO, between the conversion stages is in principal possible.
The purification, obtainable by the indirect regeneration of the water,
is sufficient for the operation of the next stage at lower
temperatures.

b. Washing solutions which can be regenerated like Alkazid : In an ex-

periment in Me 776, we try to fin out whether the lye causes corrosion,
foaming, or some other undesired phenomenon. One preliminary test

appeared to be favorable.



In cese we succeed in removing the ncids formed in the coa~
verzion by oondensation sand at the sems time to evoid a deamge to the
Alkesid lye, this process most likely w311 -e supericr to the hydraclic
wesning, &inde no zas and product. loeses oscur end hot £2533 in the
form of residvtl zasces sre a;qilabie for the regemeration of the Alkszid

liquor.

Se Sensitivensss of the Cetalyat Ageinst Sulfur

Sirve wo dopend in loura on a uniform supply of gas from a
eingle gource snd mdditional piping can't bs built on account of %hs
war,we oouldn't cerry out systematic experiments. A larger HpS content
damages the Feo catalyst.

&% the seme time, however, it was also observad tiat organiec
sulfur compounds in the inlet ges, gave erotner picture. It wes, for
example, shown tnat & pretrestmsnt of the melted cetalyst WK17 with
carbondiaulrida.after 2 short poet-rsduction, did not influence the
catalyst ectivity so that the Synol Synthesis carried on with prectie

cally the gsame tsmperaturs andé yields, Sulfur in orzenio form wes cone

tinuglly thrown off ths cetelyst when sulfur secr synthesls pes, wes

chirped over ths codulvet,

;

fie eould drew the ccmelusion from trhiz experimsnt toat {undsr

csrtein cireumstances after a corrosponding preureatment of thne cetelysi)

3

organic gulfur could be present in ths gae vmcut demaging the con=

veraion. The primary grofucts :n this sxperimsnt with o cetalyst

oolscned by anliuir left the converter suprpricingly mueh clssrsr than

N

vithout the suirer eowpeurds. (Suprression =f the Fe carconyl formetisn?)

wm




B. Conversion Lsyoub

»
1. fusechwitz snd Lsune~3ud

The blueprints for tle projects Auschwitz and the Synol-
plent mea-S;d hed to be reedy in the syrizg of 1941. It had been
decided thet the iuscuwits pis.n‘:. should produce Diessl oil and gesoline
for the war effort and after conversicn produce symol with & high slco-
hol oontent for peuce requirersnts.

As a basis for the project the results cf the experiments at
Me 776 were sveilable. They hud boen curried out for the major part
with oconverters containing 3 liters cetalyst, for the smaller part witn
100 1. converters. The followin; guide lines, which could still be

used, have been issued:

layout for a Synol-Synthesnis Plant with the Provision for
& Chenge=-Over to Diesel Oils erd Gasoline Productions.

Xo Gasolins I11. Synol Operetion
Tenperature 210-245° 190-225°
Synthosgis Gee Dasulfurized wsber gas
Pressure 3 liaxe 25 atms. Max. 25 etms.
Yield in gr/ftn CO+HA, 140 gr. liguid prod.150 gr. liguid prod.
Rasis for ths proieck 14 gr, £esol 13 gre gacol
detornined in smell i€0 gr., iiguid +
sgelie eéxperiment 1& g gasol
Catalyet Pused Fz~oolaelyst
Stazs number 5 &
Catelyst load = jzaeo 1:150
Catalyst: ras volums per hour
Catalyst performence = tonz/  0.32 0.6C
product/n? cssel./day '
Cetalyet lifetine 1/2 yaer 3/% yoer
Cotelyst totel performuncs =
to prod./ﬁ? catalyst 188 p{-1:3 4:2ég’45{z
Eoiling poimbie of the l1liquid productss
Tp to 2L0°C. &0~705¢ 44-50% 40%
200-300° S0=15 18-1% 56
300-4C0° 20=15 156~-10 50-60

4000 23-15 30




For tae treatmsnt of the procucts, 4ne blusprinds Y¥~3678a-8 ibr

mseimlitz~boneens snd M-434en-l {or s syroleplart ieuns aeve sesm
gupplind.

2. Construction ¢f t.e Converter

—

T.e necessity fo ves convartors with en efficiant aeat-removel
zud with & lov lgyer helighv suggested a pimte-~converier a2 en eppropriste

ccnstruection. With a meks-shift 100 liter pressures plate converter, syn-

N

16518 sbtudioes have beer ocerried out in o 776,which proved thet the

cdetorminetions mede with pipe~converters can be applied also for plate- N
cenverters. ' 5
A largsr 2500 liter plots—-convsrtiesr will be assembled on the
lsy~squere beside the pips-convsrters in the summer of 1542.
In connsoticn with the ebove~msntionsd ccnstruction projects, ,Qg
a pressure-plate corverier has besn built ig the veginning of 1541, which
was furthser improved in pertnership with the construotion firm, Mittel-

stghl end Yenresmsun. A construction plen by Yittelstanl waz of ;reat

help, It wes develeped by careful snd deve’ led bests for t:u8 purposes

of tre Synol~synthesis to & point wusrs #e mzy concider it wo be tim
sesk corsUroosion now in exicheneo,
Trae ITollswlng improvementc have Leon abtuined: The cosling

PeSRr GURpiY nhss been inaprovad es musn thet She enmcunt of ine circulsesin:

ination end the discharge

of the walsr scrordingly, & swle rsmovel of %' develeping steam tubbles K
in “ne wover [1lled pipes “se beon assvred, fre
5 !

.

Lol - . - b

The conrerbery huve hesn Yauilt ss Twin~canverters in tve sizos: L

n PR 3 . K . o 3 ’ ; ‘\:
£ = bm omlalyst spaoe and 2 x 120 sctuiyss spece. cn
: e
e ‘;’i %



The principle of ths converbers it shown in the followin; diepgranm.
Pig. ) {:i6 plate-burdles ere sttecrned vo a middls support witn extensions
to both eldee. Trey are filled wi%h tie cuialyst. This is dome by pulil-
ing off the praesure jacket. o stoem, r53 or proguct=pipes have tu bs

=

within & snest ircn

o3

loosencd in this cperetion. "The plave bundis i
Jecket which cen be easily filled with en inert ges. The fresh gas
eoters uniferwly from the top end passes over the cetalyst. After the
corversion it is carried sway together with the vapor-like part of the
product. The high boiling product sapereted as a liguid within the
converter is drewn off at the deepeast spot of the converter-jecket.
The domvefter has & slight inclinetion, in order thet the steem bubbles
developed by the reaction heat cen rise within tl® cooling pipes. The
inclinetion angle is 6°,

The fellowing converter units are nrovided for the 10,000~ton/
yeer plant at Launa-S;d:

10 converters with Gm; ea;h

>

A, . S
1 converter with 12m
Ali converters zre belng plenned, for the tims neing, es gingle couvertars

enc will be bullt o2 Uwin convsriers in ¢ suturz exbension of bhe plent.

C. Catalytics Protiems

l. Fused Catalysts

Y@ mede wery sffort to meke thiz ~atelyst typs quelified for
the cperatlon, after it had besn recornized tmat it is able to cutalyse
the Hydrocerborn-Synthesis. The ressons wers its solid mechmaicul cone
ditione, tha easy end cheap way of productiocn in an slweys uniform gquality,
and finelly the converlernt way to raogenerstiec it,

The bost funed ontalyet 2 still ihs Leuna ermonis cetelyst

SR




-.con




Ho. TKi7. I% will be used tiwrefore in ule couvorter coreojsct plimaued
aor undsr ceastructicn, viacugh some of the precipitation cetelyst ey
neve soms &dvantegos.

It is being uveed &b prescut
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#woight s 2.0.

The Uppex experiments found thul K17 during the comrersion
forzs hexegoumrl iron carbide, Fezc, which at tempersture above 290°, is
trexsforned imto insotive Haggs Fo,C.

&, Reduction: A reduction of ths fused setelyst by e very heavy

Hp~loed proved to be of the utmost importance for anm efficient Sypol-
Synthesis, because ihe tempsredure could bs kept lcw.

Ths obwious reason for this §hencmanon iss the catalyst is
most active, at the lowest tempercturs, if it was reduced as far ws§
possible without being damaged. It is necessary for this purpose that
ti® woter steem formed during the reducticn is carried away from the
cetelyst es fust s poesible, %nst moene, rmen snd very dry dy has to

b2 aveileble.s Tne celelyct will be demeged wosn it is neatsd %oo long

and ev toc hign & tempareturs, epparsntly by orystallizsticn of the iroa.

¢ obvelsing the wost sclive catulyste, we nesd tnsrefors, she cone
Gination of the hizhest -ydrogern load and the shorbest time posesible

for heeting. Por our oelslyst #i th & grein size of 1:2 mm. a reduction

et 4509, For 48 hours with a Hz-lcad 5L 1:5700/h proved to be the techni-

cally and economicslly optimal oonditiony £ fusther incresse of tne Ho-

ioed didn't have eny advantege. Informeticz ebout the experience sc-

cuired here in leurs wes given te tho chemist: and chomicsl engineers

working on the same prodiem in Ludwigshasen, The catelysts of Dr. Yiohsel

could be very much improved in thig memnsr, and by decreasing the resctlion .




vempsrature, essential progress could be achieved,

be Reactivation of the cetalyst: After the extrazetion of the

consumed catalyst and efbder e tresatment with hydrogen it bzoomes so
pyrophoric thaet it burns in contact with eir. It will not become homoe
geneous any nore alber bei;g mglied dowr with oxygen, because ths nsc-
essary tomporature is no% reached. However, by & slight oxidizine

(and this iz alsc kmown of other catelysis) with very dilubed eir it
cen bs made insensitive. It can then be nardled in the air end stcred

for eny tims and then be melted down in an oxygen stream to a homoe-

£5Neous mass.

e« Speciel melted cetalysts: Soms catalystb heve been melted,

which mey heve an advertage compared with WXx17.

&n addition of small smounts of arsoniec to 211 catalystse
gives & clesrer primary produst. One cetalyst (3758) econbeining elso
erseniec produces a considersble emount of estsrs, for example, 23~25
psreent in the fracilon 200«300°. This is an indication for & direct
synthesis of esters or acids.

Troe eisstrieally socend melbing of ths melbed catalyst brought

ebaut an improvernsnt of Hthe smmonia syatlesige. For our eslalysis this

-t

procaution did not csuse en improvement of the catalyst. (WK1TS

~

Zs Procipitetion-latalysis

I5 is obvious that ths precipiiation-catalysts on sccount of

< r

their largs inner surfece sud tno possibliily of great varimtions in toe

cenditions of thedr crigin., are wory pronising for the syninesis of
% 341

cioohzin. Az a metbsr of fecht, poek velues resulted with the vse of

precipitebion catelyst (2843). which are cbove the velues cbbel nabls

s
3




with fused cztelysts.

The bost catelyst produced 8o Ter is 2663 with 3.7 percens
sluminum oxide and shout 1 peroent potessium oxide, the remainder Fe. i“g‘
I% sheres the disedvantege of all precipitation cetalysts, thet it has
%o be precipitated and washed with very pure wster (S04-free). Its
epplicetion on & large sczle is thersfors not precticsl.

sod results have been ettained with e precipitation-catalyst
- made by Dr. Schensrmenn-Cppeu (Fi. 1249), which reguirea only little

waghing and which can be poduced on accouns of its Cu-content &t a
relatively low tempsreture (220°).

During ths last time Fe~catalysts of a high activity have

been dsveloped &bt Louna, containing small additions, a8 O.1 percent
Sb, Ni, etc., which probably will soon surpass the precipitation cate=-
lysts previously cbisainsd.

3» Sensitivity sgainst Alr

I% is understendeble that the rsduced catalysts are ex-
/

-

treordinarily seneibive egeinst air. It hesz been found that even the

very smellest traces injurs %hs eetivity of the cetalyst. They can,

B 7, 4 oo * G e e Ym oy ey ] - wndy e P
thepefore, only Te ireunsferred into the reastion vessel witheut being

with ¢ compisbely oxygen-free inert gos.

The damegs doms by oxygon during the transfsr appears not
enly iz a somswhat higher tempsrebture in Ths bsgluning of the synthesls
but also in & fasber increase of tsmperebure during a longer period of ot
whe syntheeis and wlso & shorbening of the catalysts 1lifetime, {if

D» Vorking Up of the Produchs

Beside ths hydrscerbons and ths elechols, wuleh bave to be




produced pure, scide and their resction products with the alochols;
esters, which ere undesired at present, also result.

Other undesired productas which are present only in small
Quantities are eldehydes and ketonss. Besfore, therofore, the proper
production of elechols can start, ths rew material has o be freed of
disturbing oomponents, which may injure the quality of the alecholse
l. Preparation of the rew material |

8+ Bomoval of the acids by neutralizelbion

It cen bo dorne by dissolved or solid alkeli. The resulting
salts have to be separsted and wushed.

All the eoids will be esterified.by the existing surplus of
aloohol if the acids are not removed snd the raw product is not distilled.
 In this way, we got losaes of alcohol and the product mey easily cause
corrosion.

The de-acidification can be omitted if we carry out a de-
esterification, as will be described below,

be Removel of the egtors

Thevrsmoval of ths esters is dono appropriately by saponi-
ficetion, Trseting with sllali solutions wnile wigorously stirring
for 30 mimutes &t ZEOZC.

slcohols are et free from the esters amd the acid component
ig fixed as fatty acid salt. Ths reactive snldehydes of the product
beoome resinous and go over to the high boiling pertion. 1In case the
esters of the rew meberial are nod romoved, tney eppser during the
disetillation inte certsin bolling renges end will later form slechols

with shorter ohains end acids. Jihepever theoss fractions ars worked up,

18
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for example, by aulfuriza.tion or by melting with slkelies, soids witn
shorter oheins will be formed which conteminate the products (adaering
odor)e For osrtain purposes the ds-ssterificaetion of the products is
not necessary, sven undesirsd, for exsmple whea the synol fructions
boiling up to 160° are to be worked up as verrish solvents and the

aloohols have to be esterifisd completely, or whem the sams fraction

has to be worked up for gesoline and has to be dshydrated at en in- ,'
- creesed tomperature over earths. A removal of the esters is probebly ) ,
el30 not necessary when the product has to bs ugsed s Diesgel oil. If
the high boiling freotions shall be used as waxes, the estors in this
wsx mey eventually improve its properties.
2+ Produst Seperstion

It becams evideat that en exact fractionstion of the products
is practically indispensable for all purposes; The fractionation in f""

the ordinary leboratory columns end in a pilot plant column in Me 776

'is not sufficient for these purposes. A sharp fractiosetion is im~
- porba.nt ﬁrst of ell in ths case when the fraetions have % be fresd of
elcohola by the method of the boric acid ssterification.

&+ Separabicn of the lowsr alcchols

The lower alochols up to Cz are praotiocelly only present in
the water of ths product. The hydrocarbon fraction conteins sischols
in noticesable quap.t:itiea only from Cg on. Up to C6 they cen be re-
moved from the hydrocerbons by washing with water, or aquecus solutions,
or aqueous mathanol golutions. z

This extraction osccuys more or lesa pogitively if wa carry

out a de-esterifioation of the product and we wash subsequently the o

1 o



alkali with watera

be Boric ecid metnod

The eleohole which osn't be axiracted eny more sre isolataed

by the boric 2eid method. A smell teohrical seale apparatus for e

throughput of 20 Lg. aloohol/dey confirmed cur leboratory experimenta

with this method. Alsc the precticability of the proposed recycling
of tle saponificaticn waber and ths borio scid was confimed. The prin-

ciple of which is shown in fig. 2.

The following points are imporitant for ths application of
the aloohol aseparation methnod »

I. The sleohol will be free from neutrel oil only when the initisl
fractions ere eharpl:} cuts Unless this is dons, especielly with
a content of higher bolling substsnces, we cammot asccurately sepa~
rate ths boric aeid ester from the neutrel oil and the aleohol
will contain too mush of neuvtral c¢il after the saponifiocation. With
a sufficiently shayp out, & required purity of the slsohol of 856~
97 percent can be attainsd. 8Still axtiremoaly diff‘icul't,‘ in the
present equipzent, is the separeticn of the higher aloahola}clf_;
Lrem the aneutrsl c-iia,

1I. The obbainsble rew yield ogress extromely well with the aloohel
contents determined by enelysis, Tre residuel oils sre praeticelly
froe of aloohole

II. The iscleted alochols heve a somewnat lower molecular weight $nen
they should heve corresponding to the boiling range of ths nydro- |
cervons. This is due to the displecement of the boiling point by

the hydrooardons.

Lays

Teien
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Figure 2.- Alcohol Separation. Flowsheet of Boric Acid Method.




IV. 4ith cereful opsretion provided, the losses in boric acid, can
be kept within narrow limits w.ich do mot encrosct upon econonye.

Vo  For the working up of %as gzrncls, it cuc probebly be done in 50°
beiling fractionz. oused oo the oxrerience wita gyrol-eloonols,
the method: shell elzs be cuplied to the cx6~field. 4 paytisuler
sdvantege will be, thet slier the esterifioetion of the alcchols
by borio aeid, we have not only the bolling interv#l between ths

neutrel oifl and the a2leohol of o lengthened uhé.in but this interval

4is pushed further up to the boiling point of boric acid ester. |
The possibility, therefore, exists to choose the frection width
to be eat in the oxo-frection essontielly lerger than this is
posaidble by the ordinary ¢lstilling seperetion, probably 80-100°.

¥1. Ihe sgparetion of the nmeutral oll from the borie acid ester is
satlsfactory only whsnv the meutrsl oil can evaporats from a thin
lsyer, that moens by rotation, by spreying, ete.

Se Distillation of higher aleshols

Laboretory tests showed, that synol alochols can be decomposed
by heating. This Fiabilily 4o decomposition is incressed by the pressass .
of ruel and evsn mors o by the syritiecle-ecatelyst, The initiel tere
msrature for Ythis decompesition of o Clz~alcahol is in ths first cacze
et 250°, the socend case st 192°, and tha third case st 190°.

It cppsars thet we have Uo deal ccoezalonally net with e simple
splitting off cf weber, but in the presense cf iron, with & dehydro- (.
goxation, tuet is, higher polymsric compounds ere formad from elcohols.
They cen only 96 expluined by an inbermediste stete of en aldshyde

eldehyde~polymspriseticn,. From theme consideretioms, result the
M POLY , P
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following directions for the distillation of higher alcohols and their
fractions: The temperature during the distillation within the products
as well as at the walls of the still, must not go over 250° C.

The distilling should proceed quickly without unnecessary
torment. Rust, catalyst dust, etc. should be keptaway from the
distillation as far as possible.

4. The high-boiling portions

We can isolate the alcohols from the fractions by the boric
acid method as far as the accompanying neutral oils are distillable
from the boric acid esters. This is the case up to about C,, , which
has been prepared in the laboratory in a rather pure form. The frac-
tions boiling even higher still show, for the time being,a considerable

resistance to an isolation of the alcohols, We call the total frac-
tions boiling above 400°, the “high boil ing”.

a. The impurities of the high boiling

The primary product leaving the converter is usually colored
dark yellow. After distilling off the lower beoiling fractions the
coloring substances remain in the high boiling and give it a deep, dark
brown color. This color obviously has two different causes:

I. Iron: The synthesis products contain, after leaving the converter,
already 0.1 percent Fe. It comes obviously into the product by
iron carbonyl or by dissolving of Fe from the catalyst by the formed
fatty acids. In the high boiling residues, the iron is being con-
centrated on account of its non-volatility. It can be removed by
different methods from the primary product and also from the residue.

By a slight hydrogenation, the iron is obviously removed from the

17
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product and is deposited on the catalyst. By treating the product
with acids, for example, diluted HCl, the iron content can be re-
duced to about 1/100 of the original. The color also becomes a
little lighter but can’t be done away with completely. The removal
of the iron from the product may become necessary if we consider the
statements under D-3, in order to diminish the decomposition of the
alcohols. However, a satisfactory way has not yet been found.

Colored Resins : As essential part of the dark coloring can be

traced back obviocusly to resin-like components. After the first
days, the product becomes darker and darker to a distinct brown,
which indicates a gradual transformation of unstable substances.

Alkali content : By the de-acidification and the de-esterification by

heat and alkali, alkali salts of the high molecular fatty acids are
formed which dissolve in the hydrocarbon-fraction and are con-
centrated by distilling in the high boiling residue. For many
purposes an alkali content does not disturb, for example, the
optimal content for the oxidation of paraffin is 0.3 percent. It
should not disturb the application as waxes and the like, but it

has to be removed for the manufacture of candles and similar products.
The greater part of the alkali can be removed by absorption.

b. Utilization of the high-boiling fractions

The working up of the whole product : The dark brown mass can be

used for low valued products as such, for example, shoe polish,
artificial wood, plates, and the like. However, in most cases a
refining is desired, especially the brightening of the color.

This can be accomplished by bleaching earth. We obtain by this

18



method light yellow products. The mass has a high softening
point 70-150°, and is, on account of its alcohol content of its
ester content, more ductile than hard paraffin of the Fischer-
synthesis.

By a complete hydrogenation it is possible to lighten the
color without residue up to colorless. The alcohols are also
converted in to hydrocarbon and the product becomes very similar
to the hard paraffin of the Fischer-synthesis. It is possible
by a cautious reduction to get rid of the color without reducing
the alcohols. This product is very valuable on account of its
alcohol content, however, we do not completely contrcl the con-
ditions to avoid too extensive a hydrogenation.

Separation of single parts from the high-boiling; treatment of

solvents: By treating the high-beoiling with solvent, for example,
by low-boiling alcohols a slight concentration of high-molecular
alcohols in the solvents takes place. Moreover, we can obtain

a decolorization of the high-boiling by partial precipitation

of the solution.

Distillation with vacuum-steam . We can separate consider-

able parts (up to 80 percent) of the residue, if we treat products
which cannot be separated by vacuum distillation under laboratory
conditions, by vacuum-steam. The distillate is a ductile, slightly
yellowish mass with about 30 percent alcohols, which can be worked
to valuable wax, ointment, etc. The final residue has a dark

color and has a very high softening point of 115° . By hydro-
genation it can be converted to a high-grade hard-paraffin.

High-vacuum distillation . Recently we found that the

19
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hydrocarbon can be separated much easier by a high-vacuum short-
cut distillation at a low temperature then the alcohols. A frac-
tion of 36 percent could be worked into a distillate low in alcohol
and a residue containing 83 percent alcohol. We don’t know yet
whether this method will be an economical one.

c. Product working up difficulties due to the presence of the

high boiling

Neutralization : The product has a high freezing point, if it

contains much high-boiling components. In this case, it has to

be treated by dilute alkali at an elevated temperature, that means,
50-90°. A considerable part of the resulting scaps are being
dissolved in the high-boiling fraction. Furthermore, by means of
the soaps an emulsion layer between the water and the hydrocarbon
is formed which is especially troublesome during the washing of
the alkali.

De-esterification : The same can be said for the de-esterification.

It is carried out at 130° by mixing up with dilute sodium hydroxide
for 30 minutes. The lye-layer separates easily from the product.
However, as soon as we start to wash out the lye we get obstinate
and undesired emulsion layers which retard the procedure and cause
losses. The washing out by a mixture of methanol and water gives
only a partial improvement. More also, alkali is dissolved in the
high-boiling fraction.

Distillation : The unpleasant effects are here most evident. The

further the distillation proceeds the more the high-boiling residue

is concentrated in the pot of the column, but the more we also have

20
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to apply a certain overheating of the still and for a longer period
to be able to distill the volatile hydrocarbons since the high-
boiling has a considerable dissolving power for the lower hydro-
carbons. But, for reasons mentioned under D-3, a short heating

is desirable to avoid losses of alcohol.

d. Another result of the operating stages in the presence of

high boiling

On account of the disadvantages described above in the pr esence
of high-boiling the normal way of operation is appropriately
changed somewhat. The flow-sheet (see fig. 3) shows the earlier
method of operation and in comparison the new way of operation,
which uses practically the same procedures only in another se-
quence. It works like this:

Separation of the distillable : All distillable is being separated

by a strong heating from a still. We work practically without re-
flux and relinquish sharp cuts.

De-esterification : The distilled fractions, which have to be

de-esterified are singly collected and are de-esterified together.
The product can now be washed out without a noticeable formation

of emulsion. The solubility of the fatty acid salts is also not so
noticeable.

Fractionation : The following fractional distillation is now pro-

ceeding much faster than it would in the presence of the residue
and without overheating. The alcohols are less decomposed and
the cuts become much sharper.

Working up of the residue : According to the intended use it can

21
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Y8 oarried out by the msthod descrided under D-3.

B. Stete of Hoowledge of %l® Products.

1. Comstitution gemeralily
Yo belisve that ths subatancss of 4“he synol syntiwsis are |
mich less brunchea than the alcolinle of the isobubyl-syntnesis. IThe
resulte cen't be uniformiy expluined yet., e nave the following
plotures the symthesis products iave prevelantly a strauignt chg.in.

. They ccntain only snorter side-cnaing. However, the average length

of tne side-ochuin is not so grest that tne prevalently streight-chein
character cen diseppesar. l“-'.,_'_ §
Up %o Cg they are practically straight-chein and primery
eloohols. Secondery alochols can't be detected. The seme is true o :
for khigher alcorols. They heve a low iodine number booceuse of in-~ T
ocomplete purificstion whioch may be treced beck to contamination by
olefins. Relatively little methanol and ethancl are formed,

The double bond is preveleatly et t36 end of the cheine This

is indlcsted by different resesons. A clz-oleﬁn showed Ly an exac?d

detsrmination ths followlng position of ihs douvhle bond: 60 pereent

<X ~position, Gihe remeindsr Ls dlstritulied enomg the obher vositions,
- decrewsing %ownrds ths middle.

It s bren s.ounrn %o be lixely, by rodel expsriments, tiet

toe olefipe nevs originelly the double Sorce zt ths end, but taet tney

pertielly migrete by cedalytic influczess, protably by iron-cartonyl

towerd the intericr. ool
o . . . [
It foilows from iLhe conehifutior of the wleohels {straig,ht S

vhelng in contrast to “he -:’{—all;}"lw‘cr-ancheé cxol-slcohols) and the

o+
9



olefin c’.0ub1;:- tonds at ths end with fair sexrtuinty thet aleohols, hesides
peraffins, reprosert the origipel finel products of the symthesis. b~
viouely, the clefins ara formzd sscoplarlly by eplitiing off water fron
eioonols, whereby the deubdlie bond migretos for & smaller part ©o the
inierics. -

2o Existing Tyves of Substancas

The genersl rule is oconfismed that the olefins and alochols

in the syathosis on WZ17 yields s constert percentage of ebout 70-80

peroent of the product. Thsre arse less clefins if much elconol is pro-
duced (60 percent and more in the zynol orocess).
Scarcely more than 10 psrcent in the .single frections are
present in the primery product with WE17 as catelyst. Especially
ruch oster is cbteinsd with e precipitation cetelyst end the addition b
of ersenic, (catelyst 3728), up o 25 percent in the single feantions,
3oth eldshydes amd kstones ars obviously present in the procuct.
The lower eldohydss can be extroched by bisulfite solutions. By estere

saponification, they sre pertly convsrbsd into highemoleocular resins

3 Twdem Sl 3 ST E R e e
end pat inmbo the high-belling residuss.
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inbsrfare with ory opzvedion. Thoy ere ssporabod eith the acubrel oil
e 4o no¥ contaninote the aleounolsz.

%he iowsr ketomss eg ecotore, ere meinly found in the reaction

weter o reach the welery soluldeons during “nc extraction.

Obner orygen-conleining compounis oduld not be detected, &3

poetel®, unsaturated others, lectones, ste. Their totel amount sannct
he higher thzn meximsl 1 parcent.

I
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Se Izolated Products

So far, aleohols from C) to C,, have been isolated. 4lso
isolated wes aocetons and eostaldehlyds.

7. Applicstion of the Produsts

By cocopersiion of dumerous manufecturing plants of the I« G.
en epplication heta been found for practicelly all olefinic and elooholic
frestions of ths synol-product. The spplicability of a part of the
products has slready been bast_ed.

4 survey of the possibls applications is shown in fig. 4.
Thers wasn't any doubt about the quality of ths elcshols end olefins
for the production of weshing agents. Howover, the applicability of
the following synthesis produois has te be emphasized.

The siechols c.,~cn oen be ussd as components of the estarif-
fiostion with mocidz of th® game length of ohain as the firat runninge-
fatty acids, or the smelting fatty acids froan cur alochols, es soften~
ing agents for plasticse.

Tne alooncl range Cy-Cy, can 't : used by Dre. Zorn as socond
sshorification ocomponont beslds igcbutyl-oils. i@ urgently aske for
gynolemd oro-sicohels ip order te extsnd in leume ne produotica basis
for these ssbhers. Desirsble would be asbout 3-4000 %ons per year aluechols,
waich oould be preduoced with synel and oxc. Ths productiocn would be
very important for war purpeses but iz elro inheresting iv peoace time.

The jower elcehols in the rengo from 80=200° = Cg = Cp coula
be used as ester compomsnt for varnish solvenis and varnish softeners.
Thie field ic also imteresting for psmos time production. The edvantage

of this preducts in comparivon with ths sorrseponding aleoochols from the
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CHARGED PRODUCT OF THE SYNTHESIS 750 kg./hr. FOR SYNOL.
REMAINDER FOR OXO PLANT.

Y-

\ J
PRODUCT FRACTIONS — 300 kg. PRODUCT WITH 100 kg ALCOHOL
\
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16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44 .
45.
46.
47.
48.
49.
50.

Key the Figure 5.

Product Pump.

Vessel for Product (>370°C).

Circulating Pump.

Distillation Vessel, 30 cubic meters.

Distillation Column, 600 mm. diameter, 10 m. high.

Condensars.

Receiver.

Reflux Pump.

Reflux Preheater.

Vacuum Ejector, 500 cubic meters capacity with 2 mm. Hg.

Cooler.

Product Vessel (<160°C).

Product Vessel (160°-570°C.).

Product Pump.

Pressure Vessel, 800°C. heating with normal pressure steam,
cocling for 25 atmospheres.

Container for NaOH + H,0.

Container for De-acidified product (alcohol and hydrocarbon material).

Distillation Vessel (1000 mm. diameter, 0.5 cubic meter capacity).

Circulating Pump, 1.5 m?/hr.

Distillation Column, 6 meters high.

Vertical Condenser, 2000 mm. high. Cooling surface 1.2 square meters.

Receiver, 520 mm. diameter, 1000 mm. high, capacity 0.2 cubic meters.

Reflux Pump, 1 m®/hr.

Reflux Preheater.

Steam Ejector for 2 mm. Hg., 1000 cubic meter capacity.

Cooler.

Container for Fraction I.

Container for Fraction II.

Container for Fraction III.

Container for Fraction IV.

Reserve Container.

Product Pump.

Vessel for Esterification, 600 mm. diameter, 450 liters capacity.

Circulating Pump.

Electrical Preheater.

Vertical Condenser, 133 mm. diameter, 2000 mm. high, cooling surface,
21.2 cubic meters.

Separator, 267 mm. diameter, 1000 mm. high capacity 0.2 cubic meters.

Vessel for benzene.

Receiver, 520 mm. diameter, 1000 mm. high capacity 0.2 cubic meters.

Vessel for hydrocarbon material.

Small Ejector.

Saponification Vessel, 600 mm. diameter, 200 liters capacity.

Measuring Vessel.

Reflux Cooler.

Receiver, 520 mm. diameter, 1000 mm. high, capacity 3.2 cubic meters.

Crystallization Vessel, 800 mm diameter.

Boric Acid Filter, 800 mm. diameter by 1500 mm. capacity 200 liters.

Steam Ejector for wvacuum.

Safety Quench for No. 20.

Safety Quench for No. 33.



Sacbutyl oil aymthssis ie ssid o be the better odor of the astraight
ohain subsiances. |

The eymoi fraations up Yo abeut 160° after the esterifiosation
of tle aleonols by acstiz ecid have & limited interest 28 direct solventsa.

Acgording to earlier experimonts, & standard gesoline with
good resistancs to knookirg can be producsd by the gasoline and also
by the synol-process, (octene numbsr €6, if only de-esterified, 72,
if treated satalybicelly by sarths}. The Diesel oil cenm be ocut within
ths boiling limits 160 to ebout 330°, end is unobjectionabls and compliss
with stendsrd requirements.

8. Stete of the Bouipmort

®”
1. 10,000 tor/yeer vlent &t leuna-Sud

Projected ard epplied for is a plaent which chall produce
gesoline end Dilegel 0il during the m’;‘r. Conosruing the lay ocut plsns,
ges B~l. Ths orders for the long-time apperatus were lasued lar-galy‘ in
1941, but wore oerecsllied in Qotober 194i. Thov shell bs sent ount egein,
sine® tho govermment has recently recommended the construction of the

vlant,

Z. Pilot nlen¥ 458

i% this Wiwo, e pllot plent i: besing finlensd end is just
starking operetion &% the ley~-ejuars, which le supposed to produce
slefins £ ke operetion of an adjasen® cxn~plant Mo 456e. It ischar~
aeterised by s fullowing delsila:

-

I« PReduotion of the ocelelyst: svailable filling spece (wita 12400 nm.

inner widti cod with 320 mm. pouring beignt) S00 liters, amount of

recycle-:, per hdur iz egusl e 1000 :r~.5. Hz~loed = 1:200C/; .




i1i.  Converter Plant: Four pijessonverters, 750 liters catealyst apace

oach, 4,0 m pouring reight, two of ths converters have 1400 pipes
with 18 v@m. inper widta ensn and two sonverters have TOS pipes
wita 0 um. iznor Widtn 6aca. In cpring tie first vlate-convarters
built for eynecl with 2.6 r:.s cebelyst spsce, 1.50 u pouring height,
and 7.5 mme disterce botween the plates shall be set up.

I11. €0, - YWashing: Wssring towers 450 snd 400 ma. inner width, eveil-

]
s&ble wazhing apace 2.6 m /2.0 ms with 16 m. pouring height.

Filling bedies 5O nm.

Maximel raber circuletion /h = 50 "
IV. Tenk Depot: 10 vessels with 10 m® eveilable £1lling space each. -
Ve Distillation: Still with 30 n® useful space, reflux output of L

the still pump, 120 m‘v'/h hoeting surface of the still heating
20 x 1¢ m2 pecking bodies~- 30 rm. (folding bodies type 4). High~
ost possible vecuun by a Viiegand steem jot ejector 10 mm. Hge -

(GotteedPprecsald:

VI. 4-CsaX: Four towors Sms sach reversible. Flauned ebscrption tine

until reversion for regensration: 3C miputes.

3. Mexufecturing plaant L

Sempleg ig lerge pumbors Leve o oo produced as gcon &s possible
¢ creeto a demend far the symel froaucis acsording t the mentioned
different eppliceticn purpoees., This work is 2eyond copacity of ths
ieboratory.

4 emell manufacturing plant has, thercfore, to be built et the

iey~sauers. The symol asonverter of this plant has to be opersted in
suchk & way thet the product has the cherectorietis properties of synol,
(low leyer heigkt, low load of ges8). The projectsd plant is ghown ir ‘

fig. fi-.



4s Pilot plant experimeris in Ma 776.

fwaileble sre pipe converters 14 mm. diemeter

i Converter 95 li%ers 4 me height of leyer

2 Converters 81 " 4 m "

1 Converter 36 # 4.4 m. ®

1 Converter 16.8 * 4 m. "

1 Converter - 12 " 1.5 me »

2 Converterse 10,9 ® 4 m. i

1 Comvsrter 4.8 " 1 m, "

} Comverter-high pressurs 3 ® 1 m. "

6 Converters ] " 1 me "

1 Converter, catalyst around the pipes, 17 liters, Im. height of layer.

1 Plate Converter with ebout 150 1. catelyst epace, 12 mm. plate dis-
tence, 0.7 m. helght of layswr.

1 pressure weter washing with 150 1. wmshing space,

1 Dietilling ¢olumm, 300 1. still content for atmosprerio Dressure.

1 De-esterification vessel, 150 1. conbent wers run especially in

Yie 776. The oatalysts whioh had cperetional tests proved well in
the leboratory converters were tested extensively.

5. leboraitory expsriments - Me 246.

Catalyst experiments &re carried out in nine 200 cms l-pipe
convertsrs et 26 atme. Cther expsriments are taking plece on the work-
ing u;; of products end improvements, isclation of eloohol, determinetion
of the counstitution eto.

H. Operational Progrenm

Conditions of wer impose so meny restrictions upon us, e3 fer
&s oo-worlers, specislists, meberials, obe, 2re concerned that our plens
can be orly exitsendsd %o the most importent writ. YWe &re, on the sther
hand, cumpelled Dy the necossitlies of war %o direct our work %0 & Pro-~
duction which we will have Yo ebandon afSer the erd of the wazr. Te
have o decide, therefcre, between &n immodiate objsot, ir which wo sc-
commodete ourselves Lo presems conditions, =ud a distant object for

ace conditions, for whioh ve cen work only ocnditionallv.
»

Imediete objest

£Pber e succsssful sbert of the pilst plent at Lley-Sgqusro,




L

®

tha working up of ths products shell bsgin =8 poon as pessible. fe try
to cbtein sbout 200 kg aleohols daily. We went to get operational ex-
perisnce as well &8 materiel for working larger samples., Ve would like
to find em sppliceticn of the zicohols which doss not require a sepa-
ratiop of the meutrel oil. Thie cax be done by estsrification, (sctar
oilg)}, or by slkali fueion by whish sodium salts of fetty aclds are
obtained, The high boiling residue, which etill contains considersdle
emounts of alcohocle Bhellelso bo investigsted, to produce out of them,
substences with high aleohol contzat, which may be w;raluable for the
manufeoturing of waxes anxd ointmernts.

Distent o’xggct

Furthsr improvement of the process, for exemple, the inoresse
of the elcohol conteat, ths choice of certein fractions, e higher gas
yield, the application of catalysis and conditions which form Hzo in.

stead of C0_, the use of gazes which ere dssulfurized to only & small

2.
extens. Steering the synthosis into smother dirveecticn, for example,
for the immedists production of lurger smounia of esters end scids.

YVerkinz of he producks

28,

Heuheds have Lo be foime ¢ eowvart zlcohols end olefins
not useaful ia certein industries inte other Tields Tor example, by
poiymerisation, conéensedion, ebs. (wesnine scents).

%o are the first industrisal preducors cof higher straight-
chein eleohcls in continuous tremsition. Thz working-up methods sghalil
thereforo be gesured for tm le Ge

Je Various datters

l. ibout orgzenizatlon
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Dr. Wintzer and Dr. Reisinger continued to work for synol.
Dr. Reisinger is busy with matter of composition, production, sepa-
ration and, above all, with the isolation of alcohol by boric acid,
as well in the laboratory as in the pilot plant. Dr. Wintzer took
care of pilot plant No. 776; being assisted from July 15, 1940 on by
Dr. Breywisch.

At present, Dr. Wintzer is supervising the start of
operation at the Ley-Square. From April 1 to December 1, 1941, Dr.
Peinze worked on catalysts for the synol-synthesis. From this day
until February 14, Dr. Pobloth carried out this work and to transfer
it. After he sepa-rated with this group of workers, and joined Dr.
Breywisch. During the period from September 15 to December 1, 1941,
Dr. Pobloth assisted Dr. Reisinger in work on product problems.

Most of the catalysts were produced by Dr. Hula, a part of
the fused catalysts by Dr. Sundhoff, ammonia-plant.

Dr. Elbel and Dr. Maunthner continued to take care of the
engineering problems.

Dr. Wirth of the organic department was responsible for the
designing and the construction of the 10,000 ton/year plant at Leune-
Sud, he also participated in the construction of the converter (s ee B-2)
together with the first engineer Keinke, first engineer, Dr. Sachmann,
dipl. eng. von Lom, Dr. Mauthner, Schwale and Bauder.

We should mention also the cooperation of other offices in
in the solution of partial problems. Dr. Kaufman and co-workers (Dr.
Hartmann, Dr. Wols, Dr. Hilberath) worked on manufacturing gasoline

and Diesel o0il from our products, Dr. Smeckal, Dr. Asinger, Dr. Richter
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Cr: wasilng ugertis. uUr, Serg carrisd oubt cone experiments on tie trans-

forration of eleohols inbo eoids, he slsc worked on ocongtiifutional
geostionse Dr. Gemszssmer 3id worir on oxideticn of symoi-clefins, Dr.

Zorn and Dr. Yebzger %ested our alechols as componsnts of our ester

B ¥+]

f¥g

&
tution of our alecohols, Lr. Asingar of our olefirs. Dr. lieidinger
Seegted synol es o scivent,

2. Gutiine of patert eapplication

On sccount of the meny publicstions the applicutions for
the syrol synthesis proved to be difficult. However, we tried to ob-
tein en extensive protection. 8o far, we wsnt out the following ep-

plications. A part of thess &ppliocations are kept "eecret®.

List of Petent Applications

Dale Dete File Fo. Content
1t @59 2=3«40 I 66 476 Cooiing of the resection space

by injsction of overheabted product

Py

{instentanecus vaporization)

12 a:Z RO RESN I 83 236 on of the preodusts by
1, &tce for o impreve-
the cperetioxn.

12 &8 Em 3T w23 L 8§ 15e pe=soidifiestion of fhe product
by solid alikall before hoatlnog.

12§30 H R ] 76 151 n of the caialyvst by
flessing with hydregen.

PR KA HmSmi ] UG LRy mprovameny of the produshs Uy
Lresting them witn &liali in tae
hest (sster-szponificection).

12 548 G 18wgd 1 70 482 Reeyeling the product over the

catalyst Curing the conversion.

- [
« Dre Loresbesrg end (Miss) Dr. Koszsig d3id research on the consti-
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Iist of iPutent

£pplicetions (coat?d.)

Do Za Dats Fiie MNo. Content
1% 963 8-20-41 1 7C 367 Cocling, of the finel peses by
. dlrect cooling with the synthesis
producte.

12 954 f+25-41 I 70 568 Jeating of the inlst ges in front
of the catalyst space by 4sat ex~
chenge witn the exit pges.

iz 895 T~1~41 I70 084 Isolation of eloohols bty borie
acld esterificztion by rsoyeling
the borle acid and the saponi-
fication water.

12 589 9«15-41 I 70 465 CO,~weshing by pressure water be-
tween the stages, which is regen-
erated exclusively by releasing
tae pressure.

13 005 9=23-41 I 70 488 Converaion in several stages by
not more than 1l& percent co,

formation per stage.

13 010 OeZims) i 70 803 Ccllective applicaticn: low
synthesis temperature with Fe~
cetalysts, whnich have bsen reduced
by mush H, and by working in sev~

ral stegsse

1% 231 Em2t2 171725 Copversion Iiﬂi per ctaze referred
1o tha evclution of heet.

18 35458 Cozration in ;eat~co"ducu$nq GO~

13 343 verters c¢nd without adcitional
liguic wat¥ing bvelow 50 atms. and

with additionel liguid wettinz el
hizner vrsegures.

Yew application 432 141 aiditic
stractlion of

tont:

Aagendix:

ol to ’:‘.7 ..sl uJa Of LHUILB., 3‘25’410 Con"'
the products by water wnd selt sciutions.

For the eynbhieir of har

pavaliins 12 177,

Cuvuly cetslyss on A1p03, which was nested previouely to et least 8507,

‘With peforenns Tno

"foreign eppitlcetions®™, it has been stipu-

leted thet during tha wir mo sypul-ipplicstions shell be published.

2
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The epplications shall be counfined to Germsay aend shsll rot be publisned.
Vw aseume that after the war we can epply for putents within the Europeen
foreign countriss with a German priority arnd we will tnez taxe full
advantags of it. ,

3. Asbout Contructs

The methods developsd by us do not collide in all the important
perte with the rights of others for hoth the gasoline and the symol
process. It touches oaly in & single point on applicaﬁiona of Rehr-
ohemie. In the middle of 1941, when large gesoline projects had to be
realized, 8 clerifying discussion within the I. G took place and by
the ccntract betwesen the law department of ludwigshafen and Ruhrchemie,
it wes decided upon an agreement of purposes. Contract outlines were
formulated and discussed, while leuna participated in the eledoration.
Reports and othsr documents had to be deposii\:ed, since the agreement
had to be strictly limited to the hydrocarbon field. ie wanted to
emphasize i» opposition to Ruhrchemie, that we had already worked out
all details of the synol synthesis previous to the conelusion of the
agreement and thet we ned recognized their importunce.

We designed co.rrespcnding outlinéa. Bota perties desisted
from pursuing the matter since a specisal wroject which ceused the con-
clusion of the cortract wes suprrecsed.

4. hdditional

8. Herd Paraffin: i« had workad out e herd-parsffin synthesis
previous to tha synol-synthesis. Using a svecial cobalt cetalyst (Co-
Zn 0, on caloined aluminum oxide) we obtained up to 70 peroent ‘hard-
peraffic with & very high soitening point (50%) and & good gas yield.

A reprodusticn of the catalyst for small scale a::perimmfs wes possible,

Scurces of dieturbanoces were uncovered and removed. With regard to the
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ssssubially greater iuterest of tue synol probiems, we stoprad working
oz the herd-pareifin gyntnesis. uowever, tnis field can claim ectual
ioterest for two re&eons.

Pesple at Tiolfen zre still convinced thul they cen preduce
trreade and foils from higfx moleculayr psreffins. However, the semples
of peraffin sert to vicfen with softening peints up to sabout 120° were
not satisfectory to Wolfer. Recently, we have agein been contacted %o
ettompt en isoletion of the highest moloculer parafi‘ina for tnese pur-~
poses. On ecoount bf the labor shortuge, this work nas %o bs postroned.

People at Oppau try hard to separate the pareffin from the

 Fischer-synthesis, which is being worked up over tnereto t.szzmlifying

substances by oxidatione.

All Fischer synthesis plants, ons efter the other, are start-
ing ths production of such emulsifying egents.

It is planved, therefore, if it is possible by any means, to
build within the I. G., our own plsnt for the producticn ¢f hard
paraffin. In this cese our method will e of the groatest interest,
end the combinetion of such & plant with tie synol plant et leune sta

#6aid e edvigeble,
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