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S Re- heutral-oil separabian ;rom the
N : Diesel*additibn_produots.'ﬂ ;

o T mentioned already *n my Wetter of FeLruary 8 195“ that
1t might Be possible to obtain neutral-oll free” Diesel- additlon
‘nroductv'(Wicselwnla;erunbsnrodukte) by cubting the Dieseél o1l -
‘used as parent material-into’ suffielently narrow fractions and
by separating’. ‘thereafter the mixture. of additives by means~&£
‘dlstillation in vacuo. - ¥e. have anplied this. method Onlv at the
_prooana ion )f ﬁat y ae ics, up till now, buu wa were sueceqsfvl
fthﬁ”cin.k L SR . . . -

S The nauure of these svnthetic fatt" acjos makes {t 1wpoqaible
fto use: them technieally, up to this. date. “But that may. nQL,applyw;
‘b0’ hi"her-wolecular ‘aleohols obtained by the - addition of water
gasi “hat is why T oam. requesting you: to n ‘make: prena”atfons for

the préduction of larner quantities. ot Diesel alcohols . in. ag=
“gordance with this nrocedure. ~That 41s, the" olcfin~contain*ng
-Diesel oll used as a. starting material ‘would: have to-be spllt up
in so nerrdw fractions' that the -~ highest boiling neutral portions
‘have 34111 a- lower boil*ng ooirt than the lowest alcoholic Rt
pertions.-g_T,; e o B P SR

“*T‘”he ac‘ual evperiencea concerning straigbtwchained materiais :
-geem to’ indicats that. the differences in’ “the bolling points be= '
‘tween the slcohols .and the “hydroearbons ‘are not lmpertent, es=-. -
{pecially not .in regard -to the higher. MOlecular hydroearbons.w But -
considerable differences seem to exist in the melting points,
:therefcre, the aforementioned -precedure for: preparing pure higher
aleohols eould also ‘be -~ conducted in such e way ‘that ‘the. olefin '
“eonht ain1n~ hyarocarbons are once more separated into narraw
frootions, but that 23 ¢ :
-@1gt111ling them in the. vacuum, and that the. neubral oil’ 13
vseparated vy filtration from the frozen aleehols. LT
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Re: Jlefin-qarbonqmorohide adﬁ!t*on

v:¢We ough‘ to find out eyperlmentally uhc*her the conal*i
which

s dlssolved in our reaction pro@ucts preﬂareo by the:ﬁ*
oL : : 25 : ‘ .;dc—e““e&ts

also in £ is forw.ih

: e ought to Jtart this studv oy prcpar*ng a 11quid wrouuct .
~with a maxlmum cobalt eontent., This product ‘must: be: filtered ‘and
+introducéd into ‘the autoclave.  Then; we would heve .to find out
~whether an: etnylene~water U8 mixture undergoes a reaction on:

~being passed throuigh,. o whether uhe Dresence of solid catalysté
‘is necessary for this purpose-=~ '

“Roelen . -
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A decrease iny*elds wﬂll not necessarily result from water
being incompletely added-to. Diosel-olefins, becasue the olef inl.
.eontaining neutrel=oil may. either be vsed as Dieﬂel oil, or may-
vbe recycled to the additio“' A SR . =

However, the 1ncample+e oxidation nf the~aldehydeq ﬁs t0 ba_
,considered as a loss, because the aldehyaes cannot: alweys,be :
-1left. in the.Diesel~oll. : #mherefore, we wmust try to .obtain: the

-maxﬂmum oxidation rate'for tne aldehvdas.‘gﬁggﬂz.WETY, et

. ﬁe must try hard to ;li ; er— ' STE YT o
:oils, whilch are acuually prapared, are still containing a. oon-ibf~
;sﬁderab&e percentage nf alﬁehydes.>.:;-v v x

The_fbllawing metheds ma;‘be studied 1n regard to attaining
ﬁh more complete aldehyde oxldation.;Aa,.,.,‘ SRR :
l. Increasing the reslﬂence perioa.;p_.ﬂi‘-v*-’“' '
]_*2. Operating at higher tamperaturea. TR B S SRy it
~ 3o Increasing the oxygan concentration, starting w*th al_if-
. and preceeding to pure oxygen. . - I
;4. Increasing the. pressurS“using air, resp. oxygen und‘F“’
B “higher pressure, . .’ : -
By Using exXygen- transmitters, gueh as. salts or manganese
S ebe..or bhe. catalysta employed at the paraffin
St oxldations e
‘6. Oxidation in the- presence of 1ye, currently removing the ,
” ‘aclds formed from the- eldehyde~containing—eil. LTI
-l?. Maximum cdéntact between oxygen and 0oll, e.gs, by means: of
- .meghanical stirrera_iturbo-stirrera)Mor 1n 2 different
,,~ﬂf'manner. ST
'8. Oxidation (not; with molecular oxygen) but with chemicals
e " @4 By With substances which. easily give~off oxygen,;,
. such as’ higher oxldes of mangenese, etc., HgOg, 1f
neceasary, in an. alkaline ‘solutlons. -

_a.‘
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' 9. Recycling ‘the oyidated lixivated however still
;———-a%dohy&ewuontaintnﬂ-oiiq-to*renewed'oxidation

_}9.'Simultaneous vseiof the various measures in. question._
' the Purpose oI enhancinn their effect e e

HBThIm
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e ‘onfoctdbor lﬁ 1958, I suggeetad to try the prepgraﬁion of
~lowsbolling. alefins by means of a diluted cnbalyat_ak_hi”ﬁl__va~
araturss and~unﬁen—high prsaanas. SRR y } R

Meﬁhaﬂa ana rurtharmaré, only iow conversion rates.g:~=i7l:***“

L At 5he pregent tims, *;am suggesting ta repeah this ﬁeab but
.this<t£me with-ga *carbnn-ﬂicxiﬁe—uﬁntaining wgter gas. This mixﬁura
fa: ;oux . s&ﬁek ought to hava tha.rollowing effect' 5 ;

;uhave&a ‘the presence of carhdn dioxide shsll prevent the spli*t

}may run‘tha Baat'withjwater gas cb&ﬁa*ning 20% of»carbon diaxide, ~
‘BBO=4B09, pressurea up te- 10@0 a§m4, cobalt, thorium, magpesium ¢
;upon‘purzriaa kﬁesolgur, the cebalt beihg of slighx ﬁensity.  +2<'

- It 15 faaatble bhat wa may he sueeessful enlz by uaing | 8
;par%icularly auttahly praportionea~mixture.; Por .this rERSON, axs .
- periments. ought to be cenducted with-a different mixture than ths -
aforetiontioned, thet iy with steolk eontaining wore omrbon monw ;
voxids bhen wauia sorrespend .£6 the- rato/00 to 29, sna furtharmoreff
:eentaining larger quentities of earbon dloxide, - inally, ‘ohe may e
eonalider rediroulating the. sarbon diaxide andvroanting amall S
‘quantitisa o Tresh waber zas esch’ : & -on,;iﬁF;g
will be interesting to-leatn, at what eoncan ration the carbon
‘éloxide begine to sxidate the meballtc sobalt In the” prosence af
'earbon msnnxiés and hwdrogen to an appreciable extent. ey e

Th@ aarb nﬁmonoxide excess shall suppress tha methnne formabion,
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tﬁ~———with aur—actualéméthﬁaﬁ_fﬁr Urenaring fatty acﬂds rrom olefig-«
containing Diesel-oil, we obtain yields of. aboub so% based on: the
olefins conta¢ned in Lhe narent oil._b‘~. PR DRI

B ¢t muqt be launn out mhat<anbsta3f'i"ﬂ»v;‘ —¥ g
'recovered neutral oil (combustion, ebe., dts- contenta of aldehydes,
alcohol non-convertad olefirs).-~,_,___,:,_ _ubm5 .jfﬁfeff;jffff*——t

In the wost favoraole cases, “the. olefin portion which has not
been oonverted into fatty acfds, will remain. unrescted, - Then, it
would be pOSSLble to have ‘the neutral oil recovered *rom the first
‘working =np, ‘reasct anokhsr tine: wilith-water—gas, —
"would be posslble o enhance the ylelda quite’ cons*derably. 1ease,
run-thls teat wilthout, delay. It will bpe" sultable to: £ina out first,:
;in the stirrer autoclave, how much water *as'has bean nonverted.

—— _,~,_~:-'» =

: If we fail Ho obtein a satisfactory reaction by this oneration .
ﬁscheme, in spite of the analysis showing a sufficient olefin. content,
" we would have -to. consider the possibility that - artalysb poisons R
are contained in ‘the reeycled neutral oil.  Sue poisons- might Ye
;residues of alkelies, fatty molds, ets, If. nedossary, the heutral.

011 wonld. have to be snitably&purified before being fed foijL___ﬂ_g
“geoond HimE. T - S A

‘Roslen

M. Heth
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;nl “n add{n; water gas to W*esel oleflns we foundz

SERERELE - B K : N N "” : natio.”' AT
SR b) mhﬁ taking—un stops when in accordance_with*%heir .
———————grder m , Xygen hes_ béen uakén -
‘up -Gl has been calculated Por the. complete oon=. R
versiﬂn—ofvﬁiefins—rnto*aiﬁehyéas e
) The iodine number crops practically to zero.,g;g;f;g-

: Therefrow, we mgy conclude thau essentiallyJaldehydes (resp.f?
[ke ones) have been: JOTmEda n

2._ p to thvs aate, we triad to work-up a-oiib‘in both of thesei:

two qchemes"v'

';’ ) Preparlng oure aldehydes.~ Up to this date, we failed**f
>“, fw An: obtaininw them, beoauge we did- rot yet succesd in
" seperarling the b*sulfite compounds,from the Diesel
aluehydes. T N
b) Oyieatior ‘of the aldehydes to. fatty acids., The oxidation
S is eaag. bub becaase of the Drevalling analytica g

- fi;{“.‘ quantitatively. .

3 Now 1 am suggesting to work-un the A-eils by meana of ;
S hydrogenation 4o alcohols: and’ ‘subsequently to esters.a
mhereby, we' should gain a more Intimate understanding/

) The hydrogehation could directly succeed the water gas -
-ﬂ ;” addition in the antoclave. . Water. gas is to be discharg-
e& hyﬁrogenwis—%ﬂ—be-pressedwon.JJJA.,,

"‘E .

xe shall have¢x9_¢ind~out what +emnerature is most suitable for a
—hyﬂrogenation ta*alcuhuis T T :

The reaction will have to be fallowed b{ an annlzhical detarmina-
tion of the OHrnumber (by means Qf aeetic-ac d anhyﬁr de, or. by means:



R 'W ( A v L RENEEE
of the Grignardwreagenﬁ) offtha decreuae'o‘a
as well az or the Hg - uptgk :

- We might &1;9 start by continuous y adding waber gas and
,later on, wa might hyérogenatis the stock ip an aataclavn. using a.{
‘fresh Gatalyst, . In this aaBe, howsyer, the Aﬁcgl would have. to be
prateaﬁed againa% air &uring ths“tzansﬁer ﬁh&gﬁ.‘”;;ikffff, ik

& Suﬁ”ixture ot Dieael elcchels ‘8né neutral oil which
ve bbtainaﬁ, ean be. ast&ritied with aarbpxylig_ﬁgiénl_

;;_ﬁu_If_waguae_benzineﬂraktywacidsg»we—may—ez@eﬁt ' '/fflaoe-*-

tates.-,gyﬁ,” CETERL : R _'Tffajggqf;_,___.

_ﬁw_*—Onnns*ng—nur—@iesel Fattywaciéa high mﬁleéular‘esters are i‘.ow
ba expeeted.. Tt will be inharesting ﬁo laarn what propertlea they

‘ Probablv their bailﬁng-paints will bavﬁnﬁhigh,that_it,will_be
passible to dﬁstill off tha reubral 011 in the vaeuum. T

In regard ETH tha niae of their moleeules thssé Dleselnestars“g
aught to-be already of a wax=1ike: chardcter, 1ike beesswax, for-= -
\ *nstance. (The latter one contains alao kebenea and hgdrocarbons.)

B‘ut ii: mey. 15 187 Cthat fyen : e " ' - DTE L '-
*higher Qxe*oompounds, e‘g., tha esters, 1ube-like materiala will
be formed, be it by estsrifieatien With thair own. acida, er in
' soma ather manner; ﬁ ‘*w R e cEL .

B Lor the purpase &f esterifieatio&; e.g,, tn the hyﬁrogenated
~alechol-neutral oll mixture, the. caleulaeted quantity of Diessl

- fatty ‘acld 1s added and a small quantity of" ‘hydrogen ehleride,
.about 3+5%,. The total mixture 1s heated for a longer period. ef
_bime ‘at the reflux cooler, until the frae. fatty acid Aleappeara,.
g?§naI1y, the neutral 011 ana“tha hyﬁroehlagie acid BY8: distilleﬂ
) f.'v, LT , i

;Rééxfﬁﬁ“f e




Reel 42 . . -
Bag. 3439-33_;—-_ I
4Page-660'“*gjff?*?"f

[ ——

EBNICIA Y fc,;_ Re. Side reaetions at bhe adéition
duets along with primary aldehydaa.. As fsr ag ‘we ¢an - rlnd out at
‘this. time, this'4s .the more true thé smaller tho uisas of the‘ i

panentqnlafins1_~Azcnndingl. _ethyleng
propyl aldehyﬂe, whereas the Diesalfolefina praet

‘plained by the faot that the low aldehydes fox‘mednby eaaily eon- f
tinue ho react under the conditinna of thelr rermabihn., o i

- -,,‘, i

R &n order ho gain further *nformahian about thia phanomanon,
we cught to subieet wldehydes 0 the ndditionwraggbion 1) L
“ditions saparately, An- nrgsenea of one of .the various resetion.
—parbicip&ntsf——l hig—w 'a%é—%%ﬁé—eu%—~fﬁrﬁinstanc‘:~ .
.whether- the well kncwn disproportionation of aldehydes 1nto aoiﬂs
gand alcohcls, resp.‘ 3tars,-will oc@nrc "‘. Sl

“hen, we shoulﬁ try to Iearn—ih whien TATHEY %hs pfimary

freaction product; namely, the aldehyde,;parbieipabea 1n furehsr
Jreaetiana..;j,,_ , Iooae T Dot o S

A

'V*l;aW1th hydragan; formation of alcahnla. This reaetiﬂn
©oo0 0 has already . been studied.
.:2;*With.alefins, p@ssibly formina ketonea. This react!an
S h&a tD .be 313“&196. S
:;55,#ith carben monoxtdes Actually ve de not knew what
©Lo U‘reactions will ooenr, They must be studied. ..
gé;[ﬁith 1taelf: elfher dlsproportionation (aaterifieatian)
L or condsnsation to highér molsculer: prodna%s.. Thds
;j~_~_phennmenon would‘have te be ahudied. If neeesaary,

- Roelen

MBihia
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g;;fyj{“-'v Re*-almohol formation gt tha aldq*yde synthesis

S Our fatty acida are said to contain apareciable quﬁﬁtrftés
of - hydrozyl gromps, . Regardless, whether these findings will be -
gonfirmed or noby lanwer quantities of ‘aleckiols. have ‘besn: found B

—1n—ﬁﬁr—}awar~boélipt condsnsation#nnoducts, An ¢ the ‘benzines L
prenared unuer hixhev nresqures, and inally, in };scher & syn-
xhol. ;,g,j_ R M AL S

we mhy sssume that t%ey were generated by hyerogenating the:3_

‘aldehgﬁeQJ_ Without anzmgoubt tle same. side~reactlion, that ds, -
the: hydrogenation: of sldehydes £6: Torm aloohols, can also ocour

“in our vapor-phafe omvliquidzphaae aldehyde-synthesLS. There is . -
RO reason Lo be s&eng why the aldehydas shoala not be hﬁdrog&n-;;3

_ ”ﬁ‘inerefrom mav bw deduoed uhat the aldehydes muyt be removad
rfram the reaction grea without: delay when we alm at- attaining
maximmn ylelds of primary-eldehydes, “In - order-to -avold the ef;eet
5? the hydrogen, - Wien we apply the continuous operation in.the
vapor Phase, they arw currently removed.,;wg ., . ,

A partiaular dﬂaadvantage in this reepect 1s offered by o
ply*ng Ye. discontipuous. operat*on ip the liquid phase, - It i= .
feasible that the Jmaselnoil olefins would be converted axcluv h;l
- gively into alcohol, 1f they were ‘reacted in the autoelave with
jlwater gas, until Ebap@ Y no more pressure drap.3¢,gz;, -

Obviauﬁly, thim mrocedure 18 quite ubsu;tad for the fattyh
acid ‘synthesis ey w4 are planning it.  Thérefere, we mast try. to
'“nondense alﬁo-the“hﬁgb»molecular olsfins with waber gas in’ the
antinuous operation; ‘this can be easily done in varlous: ‘WaySe
‘At the sams timg, these oonaiﬁerahiana explain the regction
meehanism 1n farminw alcdhol from carbonwmonuxide and water.;

= is.i'sfia?i-iséf TrTegtETe

. Betn
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= -~ Ra Keter\ai’oz’makion

L K

Already whon we atarted OHP h;gh prusanre experimenta, I S

: 'A&?—%ha—uarmatinn~of ketones by rescting. ethylene

with aldehdea. ‘We ran such s’ testy using’ scetaldehyden:’ Ths:

rquule-was*ﬁanalna%ve. ‘However, only a single test had been made
- ab that timej and furtharmera, we bught o congider -that beoanse
Cof TEE Yow beﬁling.po*nt, acetalaehyde 1ﬁ nes quite suitable fdr
solving this problem.i,u A St e S

snce more, and to run some tests}uith highar*aldehyﬁes‘, Por 1n-v,,}
;atgnce, ‘we might use propyl aldehyﬁes ory most expediently, D
"bengine aldehydaﬁ reésp, thHe s¥ill higher belling Diegel alde o
. ‘The higheér the bbiling polnt of the aldehydes, vespa. of the liquid,4
tha—eaﬁﬁer 1t would be te recognize a drgp 1n tha ethylene preaaure%

The ﬁesb should be\' A in tha naual manner 1n th& unright
stirrer»autoclava at riaing ﬁemperatures and 1n the brasenae of aur
feehngt catalysty o S |

Cmoeter”

fjﬁgiglmﬁ
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P s .

m mp@ama- .g;f-.r:afﬁy-afemam-. alectsls

co T Oup axperimants showee that by oxidating aldehydes, not all
—of them-are—converted inte fatty ;- outthat = constderable —
part af ths aldehydes refuses to be converted inta fatty acids._u

= Perhaps, thase and athar difficulties occurring 1n the -
*aldenyae oxidation, could be avolded by first hydragenaeing

vialdohyﬂea s0 that they form alcohols, and by subsequently'ox-'
~1daﬁ1ng tnese alcohols inta aefds.f

Although this method may

'3tested at ‘least: oﬁce. .i;g

fﬁ;fBébhr

| ¥B:hlm
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':f,ga“a>Program coneurning addi%ion-isauas .

A) Working-up of fattv aaids

l._ﬂ_§paratian of noutral—oil-rrac acids., .;”*

2. &ecartaining thelr properties, espy the quantity
of OH ggnsbituenta,. * . - = o0 e

5. Vaauum distillstion of the acids ab 3 mm. w-.f’

4. Saponifiaabion of & Bample, teating Ita smeil and
brying te romove it. S ;

B} Prqparatian of naw fattg;anida, 3; aeriea

1. Theaa experlments are aimaé nt preparing as’ pure
-aglds as possibla on hha hasis of eur-prior ex-
-periencea, —— .

2. At firsy, tests. aro to be’ run 1n regard o ths ,W~

e 1initation of the water-gas additien in the
formation of aldahydes, Anile avoiding %a

.,. hydresanste thom to form aleohols. =~ - -

5. The ‘A = olls whieh will be thus obtalned will ba

, ;oxiaated under. the most favorable . aonditians

.ff'kncwn. At this time; that mesriss. Gxidation

© 7 under meshanical ativring, w*thvut dilnting

-0 the o1l with -waber or alkald; -paying & ecial

;&;fgattentien %0 the—tsmyeratnre whieh au t not wz;
“pire much ghove 200 :

4, Expariaents ocneerning bhe pessibility ef re-

S moving the e£1de véaction higher glsohsls- rrum _*v
-8 RORP- sulution by extracting them with benzins
and’ ‘alechol. The mlcoho) . ‘eontaining soap fsﬁ‘_
aoluﬁibha ¢an . be" easily prepared by adding def,}]:
hgdroganaied.Areil. SO '”T*:w57* 

5. After these. praliminary\ﬁeata, pﬁeparation of puro

7 fatty. aclds of mories B. — -

6. Aacertaining tha properties of thesa acida._~

—ﬁﬂ Prepﬂr_taon g1 aw&mination nt fatty aolda
‘.,,-pregared.fram gg;ggr_;niaaei_ai £

D) Preperaﬁion-of”ah»nf' :11tar of Dieael aleahol rorntrantnﬁ

fer £o- thn_Analyt_an atituta, 1f neoasanry from the -

whieh‘ oan' ‘be
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-~ Rer. Additions

It would be worthﬂlila tc find out whether ‘the tempara.tm'e
~limits#prevailing~for —the three individual - reac%ioua—%ol&&n%wdre-—
_genation, water gss addition, aldehyde hydrogenatitn) yary when nickol
. or-iron catalysts are used instead of cobalt catalysts, This would -
" be. particularly‘ 1nteresting in—regard—bo n:’cckel becauae ofﬂtmeatar
hyth-ogenation capacity. - N _ , .

._'—_ - “Those resnl%a mig,ht be useful when the addition product.s ot
are. to be hydrogenated 80 as to fcrm aleohplsa_-_ - el
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S:Lnee tha prior attempts at preparing Diesel aldehydae 1n pure :
i‘arm were more or less a ga}lgrg we- ought now. to try separa'bing thenrby
H@l—vacmm aist.illatieno I T ‘

: It wauld. be an advantage. first, to asparate t.he alefin-@,nﬁiw
Diesel-eil into o narrow fractions that afterwards a sufficient difference
in“‘the boiling temperaturea of neutrael o0il and’ oxygen—containing constit.u- ,
entsh » -_viemnr—the—faet—thatwafw preparing-rew acids
and- faﬁty acids, we are ‘uged to: fractionating the fatty acids anywey, the

wkizrg—up“of ale‘fir-containixrg*ﬂiasel 011 1nto 'indﬁiduil“ i‘racy,ions would
not man too much additional worko

Te be sure. if this method ahould prove succeasful, we ahould be

in the position -to prepsre la.rger quantities of aldehydes and also larger
quantit.iex of fatty acids in a simpla wayo "

. N . ; ‘!’_: B
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: :;wi It is wall knoun thft our freshly reduned catalyst 1s=ﬁ
oxidaued by water alyeedy et e temperature of 1009 and Jess,to
—suchan -extent that after some leugth. of tima bhe eobalt ‘68n be
perfectly converted iutO an oxide._;~-,_ _ RPN T

-“~h~-—-%ﬂﬂﬁk—9?—8%@%5#%@%% 15— wp-ethylene and-c roxide—
‘togethor with water tnd & freshly reducad cat&lyat ‘the.- catalyst
pay beoxidated bv the wuter before the desired synthesis gets
~HMMrww-,~<, AR e L

e Therefcre, we may try to suspand the catalyst in an

ioil emulsion to heat it:up o ithe: reaction témperatire . tqg@thﬁr
Cwith ethylene and carbon monoxide, and to-add thereafter currentlyh.
smsll quantities of water,corresponding to the water: consumption.
An- alternative would consist dn operating centinnnusly with 8

. moistened mixture of ethylene and eaﬁbon monoxida.._ e

Roclan

¥Brop- vfﬁ;fBéﬁh&:



ﬁBeel 42 : SRR SRR 520 Ea S
888 5459—28 L EUEE e R e g T gt TR

- Ruhrbenzin~~kze*~*'—”m ”

Dr. Lﬁndzraf ?Qf:;;; .;} fo%.f

I ) On adding-water gas to olofing especially te ethylene wa___‘_

“eould- Elearly asoertaln two temperature ranges yielding different
rea@ticns: N _ o : R

fOlEfins w*ll form!saturated-hydrocurbons./M?5ﬂgf”'“

.'**4“‘i‘ The mechaniam of the. alcohol-forming reaction &s quite
‘clear; the katone fOrmation, hawaver, is bv no mea 8 pay:
iclarifiad.-.‘ TR L . S '

o Mcw,wz snould likahto point out tnatwsimultuneeuaay
ﬂwith the ketone formation we observed also the’ appearance -of -
‘acids, For. inetance, from ethylene  noticgable aquantities 6L\
*propionie acid were formed. along with propylaldehydo and diethyl-i
atona X -1 “smr‘Lntr that we ‘ape he confronted-with-—neprtadn ——
—Ubrfﬁiﬁtéa pnsnomsna, Which mlbht clarify haw the ketene forming
¢.reaction thes place.~;;» o _ D i

jII ) It h&%*been khown for o 1ong time tn&t frov the calcium ST
salts of the fe tty meids the sorresnonuiug ketones are Lormed by
dry distillation, Purthew : 4nto tbe
corresponding ketones by catélytin*ﬁaeomposition,\aspecially, on —
passing thelr vapours over suitable oatalysts, wtﬁreby caﬁbon
dioxide ﬂnd sater are ltberatsd. TR N o R -':"

-::7;;§; on uswumiﬁg ﬁhat somahcw propionie acid is formed, the
aﬁbaequsnt formation of the diethylketones may be understood
withgyx_difficnlty, this being a well. known reaction.-v———jf-;«-i

ot CIE is st111 unclear. 1n what way ths ‘acid would ve . SR
1niuia11y rormed. It 18 well known that two mols of aldehydes '
-ean_ohange their structura (&Sich:im Lagern). 4nto—alcehal—and<<»ea
7% - i ‘ serTce of “alkalies with weter, If this reaction .
‘would be the bagls of the aeid form and, thereby, of the- kntone
Jformation, wa shQQ;d always find & corresponding ‘quantity of
~aleohol’ along with the. ketone, and ‘thet,” 1nwthe~molecular~pro—.fe
- portion-of-two-alochols to ona ketone,—This; however, has mot—
been observed. Therefors, we may assums that with eur. aynthesia,

‘tnta—typ§~vt“r§§bti”ﬁ“raila to taE9 plaaa to @n. appraciable\extent.
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. S It 18 theoretioally reasible that acid formation may
ioccur, when water (instesd of ‘oxygen) 1s edded ta the olafin -
along with esrbon monexide, -‘This assumption could. easlily be
.checked by reveting a mixture of. etrylene, aafbon‘honctide and
water, if necessary 1n tha presence of hydrog&n. :

RN **-1@,Nou, our normal synthesis mixture doea not contain
;any ‘weter, ' Thus, the acld formation in question, cannot cccur
by iteelf, Particularly, apprec& able" quantities of katones ‘},:*
cculd not‘be formed#,m~'» ‘ __H,ffff T .ff ”.;:}*rfj;

S HB way, however, assuma tnat th"ough some side reaetian;
ismall qufpt*ties of-water -are-formed; ;OB by*c&rban*wonoxida
reduction.  This-would also bo. consistent with the .experimentel -
test insofar ag-we have always found some’ water in our rsaction
“samples, ﬁhen onca water 13 prosant, tha acid formatioa in
;question can occur.ha: el , \ , . ,

;" '*--” f@uince the condensaticn of two mols of acia to one rol
of dlketone tekes plaee ‘under the 1iberation of cerbon dioxide j
and: water, even.s comparatively small quantit of water can fwﬁfr
-effee%~tk@—rorv&tiﬁn—of—a—iargar—quantitv—' etones b “béﬁng
convarted over and ovar: again, wheraby at all times the actu&l
—conceniration o§~mhe~free c*dfvili—bs~a~&ow~vne. :

S '1ﬁx} These relations are somawhat consistent with out
eypbrimental flndings, therefore,”ﬁe ought- to find out. whetxer
wo can. enhence the f0rm tion of - &cld TO8D, ketones, by adding
:ﬂtieyztc:thu-mw‘unn % oz PR ROTORL08 &0
“respw, by substituting water fo" rydrogen.,gfg,V T

”III.) In this rannsr . it ﬂibht te POSBWle Lo roduce lrrger s
gquenti ties of aclds,resp, ‘of ketones in oné opsrstionyrstertify
from olefins, xowever, we augnt $0’ ' £ind out first, whether iv -
43 not more suitdbla %o aln 4% preparirg. aldahyde, TesSp. alcahol. .
“first, “then to oxidate it to dcid.and finally %o convert the: acid»:
*vapours catalytically into kotones for such a multiple- stage ;
‘operation speaks thet .the Teaction concitions. can be exactly
“regulated for each -type of_conversion and: thet ‘we mey perhaps-
avoid some 5ide reactions. The oxidation mmight be effected
gqu&ntltabively. The vetone for ation from acids gives g 90—95{
Vyield T ey T / ARG

. e T '-.-,."

e 0n the other hand, the single-step operation offers :
?the twofold advantage of belng simple and savlng material "because
jhydrogen would not ba eonsumed.>;;;_}ﬁur A ;

jIV.) Since water 19 11quid not gaseaus, under preasures of 100
atE, . We“may~p1an 0’ candunt ‘the synthests—vf'aoids,kresg. katones
In guoh & way Bhat the. catalyst 48 susp - tcx;and;ﬁh&t¢_=
ethylene and carbon monoxide are stirred in under pressure.gpf'




T

Another-metnod would ba to aperate~centinaeusly and -
to havs the water drep throigh the. catalyet layer - in the" well@
‘known mannsr, whils ethylane and’ ceroon mcno«ido ara_paSsed B
;tdrouah at ‘the agdng tiua.;_u--' S . ST

Vo) 1ng h‘fhar olafins, the cat lyst cOuld ba snap ndsd 1n,
8 stoichicmetrical mizture of the lilquid olefins and water, hnﬂ 3
“then- eorbon wonoxide caa)d'be “8hirred in under préssure end at
hLighsr temperat-vee. JIn thils way tatty acids*would ba fﬂrmed
from riesel 0*13 1n 8- siﬂrle step.- Dol e

| %m

o xep by "th

Ll i




ST ] - Obarhausan-nolton o
;; E L Jhnnavy~50 1939

Dr. Landgraf R T

 ; R GarbondMencx;da Additlan to Diesq;a@larina
- Hitherto our attempta to form rattz;ﬂ,ids by addzng
c&roan menoxide to Disge) elafing: ‘have " shawn tHat tﬁ@“aeids

obtained aye probably of a branchedpqhain strncture, having lqw
»eongealing palnts for thia reauon,‘ip. S e

acida coulﬁ be abtained, if wa should not start trom the N
primarily formed synthatical hynrocafbons, ‘but from hy&rﬁcsrbons

. obtained b{ splitting them . off from the corpesponding highey .
~synthetieal fractions,  We, may namely assume  that the side-ahaina:

-apre helng 8plly off, so that the-aplitting products will be of &'

move atralght- chained structura th&n the averagb prinary'pro&ucts
{Of equal mhlaeular size. '*.”k ' .

f;__;f‘kﬂg- I,am tharefara auggesting to prepare an oleﬁin-rieh
Diesel-oll by ‘eplitting pareffin resp, havd paraffin, and to usc

::this oil fgr ggdliignﬂ,_raap*ﬂfattv»acid oxiua inns

Buitdble cenditions for the 3plitting distillﬂtion are
ideseribsd for. instanee, in.the womk publisbed bv Vonnen Lnd
“myaelf o Ngweyber 19 1937. TR RPN

Roe 10&
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; DT. nandgraf

o ' 'i_R olefm—addz tion
_--3" wé ought to try to add water gas to thé conversion products
obtaﬂned by reacting Hyﬂrocarbons with dluminum chloride, &tc.;;

. Qor 1nstanoe, an: olerin-rich lubrTCQtﬁng-oll fraotion oould
be progured from.the main laboratory, and then the addition could
be Drrepared: 1n tbe ugual’ manner, followed by rsducticn or. ox-'

’ Lo e T S A v TR

‘Roelen -

m. ‘Beth
SN
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___ The ethylene - production product ought t5 be worked up in the
following mapreps . .0 . oo TR0 MRTEOS.UR AN Fhe

: 5"7il¥sé.a§£%iﬁs7ﬁhéf;feilidiaéhéaes*éﬁﬁ“éhé?ﬂiethalkétaheSF’f
. These -gubstances beinz ne most desirable. produoks fara

vbhé w0rking-upiprocqeagmnhtsba;brimakilyiﬁimgﬂfat;sﬁbaﬁﬁlyggb;'THa

;tainingfbbﬁhibﬁfthaaencomppunds..prr_ihsﬁanoajiwe“cand;disbill;-
them of £ under mormal préssurs {(up ko approximately 136°C). a8 we
,havagglréaéy‘guﬁeeeded,iﬁ;dping;‘(Whetherlthe*distilldtQ‘shgll“;-[
Beo—fin r—fragtt ]a_j_*drjnee,&depandénupon‘the@quahﬁ1t193w3¢,fj«*

1

*;TffIhﬁbr&éijﬁé;greiegtjihébetﬁafibﬁfézi#héﬁiﬁiﬁkérféf&ﬁahdiiiéé

'ﬁéeompaéiﬁibn.pradactfwbieh”bbilafatABO?O;;}we;might%alSQ,ooqQﬁbt,

Fhe alstillation st a'more or less'decreased presaure.

?fffffffﬁiiiﬁg._ Af-Up 03 Lhe aisti) i3' 0n:f881du¢?=;¥,_‘f@4w”;A'ij
:"_;gPurananfppo*onr;expgr‘enaesgu ne distilla “ongresﬁ&uejox‘mqre
zthdn;lﬁdﬁtcaﬁ 6t3be”werkedéupuuﬂderynprmal‘ﬁrqsaurega,Thus,ﬂqné-.‘
_mi@hﬁwbryfﬁo'di%ti;lﬂth95reaoye:ed”distillation;resiﬁués:QfQMQre;g
. than ‘1300 either by means of a simple vacuum distillation without
‘fractionation, or by means of a very. oareful heabing up. - But we
~ulght alse try sautiously to hydrogenate the distillation residues)

N

With or without vacwum dlstillatien.: It fs ‘Teasible that by this .
1,processtuseful;{althnngh,gtablafqompofndaﬁmay1beapreparedx~“0nef y
i_mighﬁfalso;cdﬁdn&taan#exhﬁuStIVQ;hyéngenationﬁop@ratibﬁg1n¢rder,
-~ to_be .able to draw conuiuﬁigna'figm;tpéﬂhydrqcﬁrbbﬁéfformedgupon“

- the prevlious -oxygen-oontalning compounds.... - T - o o

e
v

“Ws Beth
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Re° Separation of aldehydes _7H‘” L

TR -

g;lfsVJe aia not sncceed 1n separating the' higher aldehydes from
“tre neutral: olls. although 0sZsy the s add*tive compounds with -
Qbisulflte are most readily formede -« Ll

T -erhaps, they could be separatedﬂby first subjecting the
mixture cansisting of ‘the” oisulfibe compound agd_of_the_neutral
-Gf%‘tﬁ“ﬁ_ﬂﬂﬁﬁﬁﬁ_é%ﬁ%iilau;uu. },_”A, T e

. Tn doihv so, 1% woulﬁ beaome unneoessary to remove " 911 the
: neutral oilj: on . the contrary, complete elim*natior would have to
be ‘avoide “intereést »f ‘a favorable heat transfer and,aome-
times,additional neutral 91l of the right bolling-point renge':
“must e added. - Indeed; the vacuum:disbtillation 1s almed ab re-'9~
“moving the water.,{“here 18 namely, some resson 1n assuliing that
“there-will-be no trouble: ab- the~washingmwith benzine~oaused—bg;———
Ithe formation oz unseparable amulsions, when water will be absent.

L. . The nrécess ‘;{‘", ~condua "~_;§t£rce, 1n_suchﬁa_max;__
isL at the raﬂ product is. first reacted with.a bisulfite solution._f
Then, 'the major part. of ‘the :Aqueous ‘selution is separated.. This -
-'pasty rixture 4s mixed with ‘an appropriatie:- quantity of a-heavy=~ -
01l fraetion of Efa ZOO-ZSOOP.,—eufpiqient for the ‘heat’ trangfer.
‘@uring the vacuum dlstillistion.: By rieans-of an oll bath: all-the - -
water- 1s ‘thereafier removed in. tha vacuum.“‘uubsequently, we' ought;
- t0 be able to separate the ‘bisulfite compound. from the neutral

oll by means of a simole filtration vrocess as We11 as by maana ofj
4?3 be“zine wash.,;;; SR AT S S ‘

Tthfsﬁftiﬂ 1ﬁgfféﬁh%f
CH8thlm
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G Re.mﬂlefin with waterwgas addition 1 :fééjiiéfff
; i eonfl my lehter of Nov.. 18, .8g~w'“.“}

- As menticned before, we ara going to try to enhance the =
yields ~of . primary aldehydes by:working. with recyole. The quality
of “the.compesition of the recycle stock ig ‘thereby of 1mportance.

;Enn_insxancevaon_werkipg—with~ethy1ene and*water ﬂaaAthe—follow~
1ng four funoamentel possibilities exist' SR L

'-Tvﬁpa) Stoichiometrical mixture S
Loy e 0 ) Much ethylene, 11ttle water: gas.
ST T e) Little ethylene, rueh water gas. . e
S oak Many inerts, little ethylene & watev gag..,;Q'ﬁ"

.3' a3'Tt willAbe exneﬁient to p?eviée far & 1ow concentration of“
~ those constituents, which, might nause siae reactions«i This 13
aprobably the water gas.;Troz,‘ S S :

T iﬁ_fg nardly to ba assumec that ethylene alone would reaot
“under the addition ocnditionss but at the actually nsed temperaturea
. water gas alone might react, .0n circulating much - ethylene .and. 11ttla
~-water. zas, ths- optimum ccnd*tions for the Lormation of aldehydea may
b e given..y‘~, i _,Jmﬂ{ _‘,1: . ,.hfj T e

= ,‘
i.l" ......

, . oince formthe time beingﬁwe m8Y‘ﬂbt ﬂount on . getting a_cam~  :5
ﬂpressor Wwe conld ﬁest these 1deas in g once-through te-t, and at
‘that, for both bhe casea B) and’ ﬁl.,; S : HE

e ”he actual methods fer treating dieael oleftna*oorfﬁﬁﬁﬁnda al-
fready 5o the- aforementioned concentration ratio of much olefin and-
little water gas. ‘It seems that in this case the aldehyde yielda
‘are’ propartionateiy larger than with the ethylene-water gas -
,addition from an appraximately atoiohiometrical mixture.'ﬁi




