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I. ZIntroduction

‘ . The‘morc,hécent alcohol syntheses, such as the synol.
synthesis and the oxo process,'chays giveia primaff product
consisting of - alcohols and of accomnanying hydrocarbons. In the
oxo-process, the alcohols may be separated by distillatlon, pro-
v1ded that surflciently well defined and narrow boiling ccmponents
were used as 1nitmal raw material but 1h‘the synol synth951s the
alcohoiS'are—obtalned in mlxture with equally hlgh b01ling ‘non-
alcohollcigompohehﬁs.ﬁ Thus, 1n the synol synth951s, the separa—-
tlon of the- alcohols 1s poss1ble only by the follow1ng methods-‘
. | 1., By. ch;mlcally f1X1ng the alcohols- thls can be - done by
"esterlflcatloh, mostly with poly-basic acids such as borlc— ;.‘
arsenlc-, adlplc-, phthallc- and other aclds, whlch giVe hlgh

b0111ng esters.'

2. By phy51cal separatlon methods,vsuch as adsorptlon on

SlllCa gel'-or by oaklng advantage of the greater solublllty of

the alcohols 1n organic solvents such aS methanol, ethanol

-acetone, etc‘

PRt ‘.,\

an svestually fessitle techaiosl process. |



II. Experimental”haees

1. Solubility of The Alcohols And Hydrocarbons In Aqueous
Methanol

The alcohols in the 1ow or intermediate boiling range,
as compared to the hydrocarbons in the seme range, are substan-
tially more soluble in aqueous methanol.. The synol. fractlons B
120 170 170 220 22d—270 and 270-320° were examined with partlc—
ular care. The 1nd1v1dual fractions were separated into alcohols
»and hydrOCarbons by the borlc aCld method, and thelr solubility k
31n\aqueous meth:nol was determlned 1ndiV1dually. Flgure l shows.
_how many parts byxvolume (methanol containlng) of hydrocarbons or:
alcohols of the fraction 120 l70° are 1eft undlssolvnd as upper
dlayer w1th decreaSino methanol concentratlon. It can e031ly be :

'seen that ﬁhe hydrOCarbons 4curve I) are already practlcally

flnsoluble at methanol dllutions at Whlch the alcohols (curve 2)
d E

pis to be expected only when the alcohols;d’ not start"ﬁropplnb



<3 -
out ‘before a degree of dilution has been reaohed at which the
hydrocarbons are already practically insoluble. This means that
the components used_initially cannot be of any great-width ir
‘good resuits are'to-befachieved It is for this reason that
fractions of 50° width each were used. Furthermore the slope‘
of the curve is the steeper. the: greater the amount of solvent
-used (see- below) &Ehe curves of Flgure 1 were determined with trc
.five-fold amount of - solvent.‘ R o

Blank Space In German Text Flg I was: supposed to be
' here; but is not shown (Transl ) ‘ :

;2 solubllity Curve Of The Synoi Prouucts

Ty

If now a mlxture containing one part alcohol and one e

s

part hydrocarbdn is treated w1th aqueous me hanol of decreaswng i

. : {J
fconcentration for the purpose af separatlng the hydrocarbons

from the;alcohols, one w1ll not D'et a 51mple additlon of the two.
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rcurve only shows a more: or less sharply pronounced turning point

whereas at higher solvent~concentrations always....“h~. .

" " The Next Page (6).0f The German Text Is ‘Missing
(Betw. pp. 1064 and 1065 ‘of TOM Reel lBh, Sec. II, Doc. 23)

C=Y o :
"0.'l"o-oooo-.o-o--'cco.oo-ooooooooooocooc
-

For this, it. will be sufflcient 1f an. 1ntermittent two-stage

counter current process in two graduated separation funnels is
_set up, as is shown schematlcally on “the following page. The
methanol has’ a turning p01nb conoentration (See Flg. II), so ;l
that 1n both cases 42% "neutral 011" are obtalned.o Whereas in 3
‘case A the oil la;er in the flrst separation funnel _is hlgher

1than 100 1n case‘B the 011 1ayér decreases 1mmed1ately‘ Corres?d
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tﬁesé higﬁer fractions require-a still lerger emount or“solvent‘
1if the same results are to be obtained.! . The approximate requir-'

ed amounts and concentrations of aqueous methanol for the obtain-
ing of 97A alcohols are summarized in the table below' -
4 Requlred No. of Parts

' ptimum MEthandl of Aqueous Methanol for
Concentration In - The Extraction of 1

No. - Synol Fracfibn B : Vol.-7-< e Part Synol 0il.
1o 201700 . .ot 68 ... . . —em2 :
2. 170-220 R 76 - . - 3
3 - 220-270 - T , 6
L

Aosto. o e e

v qu the preparatlon of alcohols wrﬁh a.5-8%'hyafocéfbon9;
vconcentratléh ‘a three fold amount of eytractlno'agent w1ll be> fi‘
1suff101ent f?f the 3rd fractlon whereas the hth fractlon Wlll

ﬁrequlre a 5 fbld.

“.ﬁ when’one is ndt deallng W1th cxﬁremély_fiw
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mixture with hydrocarbons. However, the alcohols resulting from
Vthe synol synthesis have a chain length which is shorter, by ‘
several C- atoms, than that of the hydrocarbons from which they .
are to be separated ‘the alcohols obtalned by the oxo reaction,.
on the other hand, are longer, by one C- atom, than the hydro- -
'carbons formed in_the. _same reaction. This means that the solubll
»ity differentlal is s&alleru ‘which in turn means that con51deraoly
Ngreater amounts of soivent*must be used. 1f good separation is
}des1red. (For the 1ower fractions, about double) Since the ﬁ
'oxo-alcohols can, 1n general be ea31ly separated from the hydro-
hcarbons,by dlstlllatlons -‘espec1ally when one starts w1th narrow

'he extraotlon method W1ll in most cases, nQ"be

:olefln cuts —;

e
l o

;requlred for these productsq;J; ;:_’fn;x*;;j:'

B
;

6. Proce531ng Of The Extraot
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i,

apparatus, which is illustrated in Figi III (Missing Transi..

was used. The operation of this apparatus can be seen'rrom this
figure. The regulation of the amounts of synol and[methanol to
be fed into the unit can be done either by capillary tubes of” ‘
pdifferent diameter or by coupled feed—pumps.' The dosage in all )
the other stages is regulated by the apparatus itself, as follows-

the mixing vessels are folrowed by settllng cont51nem§ which are 3
' x_ S o
‘1n the for or” Florentfﬁe flasks. The amounts of 11qu1d leaving 1

9

,the settlers must therefore be fed 1nto the next stage. The geari
-lpumps whlch serve thls purpose run so fast that they can carry

nmore product than is a%tually fed to them., Slnce durlng thls

el S

fextractlon there are: always small amounts of 1ron hydron;de whlch
: S
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The disadvantage 1s that many mechanically operated parts, such
as pumps, mixers and centrifuges, are required. ‘ '

With this apparatus, about 3 tons of synol products of
different’ ohain 1ength were extracted. “The neutral o;l.of theA
1201n70° fraction had an alcohol content less than O l% - In'the
fractlon 170 220°' the. alcohol qontent of thé.neutral oi{;was
‘foun@,to be about 0.3%. The alcohols were 97% Pure. The other
3% con31sted maindy %f esters, ketones and aldehydes and could be
removed to a great extent by hydrogenation with catalyst 1930

(1/2 Cr203, 1 Zn0° 1llegibl? L=Cu0)

carbons contalned 1n the alcohols could?not be established with

certalxty.; For the fractlon 120 i70°; wo counter—cur“ant stagesi
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-require much additional effort to put up a 10 m column, thus .

" increasing and further improving the selectivity. Capacity tests
have established that, with a column of 30 em?® cross section, a
maximum liquid through put (Synol % extractin# egent) of almost
1, 000 llters in 2h hours (=l L l/cm /hr) can be reached.v It ‘was

ffurther studied whether the separation level Ln the column shou'd

_be_kept_in_the upper or lower portion of the column. In drder to.
iobtaln the purest possible alcohols;tlt appears to be preferaole‘v
'tovkeep the separatlon level 1n the upper portlon the 011 drop—
 lets in the methenol are smalier than the methanol droplets in :x

1the 011. However' the dlfference 1n degrec of ourlty of the :

3alcohols whlch were obtelned was so small that one could echleve

fequally ggod results w1th the separatlon layer 1n the center*of

jthe column, wher R ea51est to malntaln. ;?
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the methanol are re- united. Possible losses end cnanges in con-~
centratin are enualized by additions of water and/or methanol.

The concentration is checked and controlled oY density measure-_

nents. ‘The water/methanol mixture re-enters the- cycle.. ~In.- / f-

'Flg; V (mlssing Transl ) this cycle is represented in form of a_

flow-chart.‘; ym , é,‘ - SR ",.‘ ff'ji'i—t. s !

3. Summazy Of The Results

f — Finally, we w1ll gather all the data concernlng the Mf
B ' » R
jcapac1ty of ‘the extractlon process and present them 1n ke Q.-érf

,numerlcal table.\ Th% values were determlned w1th the use of a

,mé m- column of 30 cmzlcross sectlon, packed w1th Raschig rlngs of

biO 7 m dlameter._
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