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New Applicatlon- "Process for the Separation of
Alcohols from Non—Aqueous quulds" -

'f  Enclosed we - are sending you an outllne with sketch

l

'of a new Patent appllcatlon concerning a process for the 1so- _

}1atlon of alcohols which has given very good results at our
A‘-..y .

lplant.~ It 1s based on the known esberlfication method by means

;of borlc acid whlch weohave developed into a tecofical_process

ﬂof easy and good operatlon;FiWe assume that the Patent ownershlp
atents 406 768 444 640 Ah8 '41"9) and

;the reoentl‘opA'llshed'appllcatlon of Lud‘igghafen-(o Z 312 108)

;of Schlmmel;& Co. (Germvi




PROCESS FOR THE - SEPARATION OF.
AICOHOLS FRON NON-AQUEOUS LIQUIDS

It 1s_known that aloohols, upon’ addition of boric acid
and gentle heating, are ea31ly converted into. the corresponding
borlc ac1d esters* thus,/compounds of substantially higher boil—
1ng points are obtained It is furthermore known that under the
,influence of water, these esters mey be ea31ly spllt, so that

’

'alcohols are obtalned An pure form.v Ifrthe 6631red alcohol isﬂik’f

T

1n.m1xture w1th other substances, such as hydrocarbons and others,
whlch have the same b0111ng p01nt as the,alcohols, one converts ey
“the latter 1ntovthe hlgh boillng ester and removes the undeslrablc

rcomponents by distlllatlon. Thfn, after saponlflcatlon, the,a}- f

;cohol 1s obtalned 1nfpur jform



-2 -

‘above may be: eliminated to a great extent, provided the saponi-
'fication (sic) of the boric aoid ester is carried out at ‘higher
'temperature with an aqueous boric acid solution, and that the
.1atter 1s separated from the alcohols at the same, or: slightly
lower temperature, preferably by sedlmentation the" b ic acld

.t

-solutlon is then cooled outs1de the saponificatlon vesseli and

—

the borlc acld Whlch pre01p1tates is seaprated by flltratlon,v_

'ethe flltrate s then recycled 1nto the saponiflcatlon vessel

,while the SOlld boric ac1d is: agaln led 1nto a neW‘mlxture from :

fwhlch alcohol 1s to be separated.5
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Another surprising phenomenon1was observed the'pere
tions of boric acid still 1eft’in ‘the alcohols after saponifica- ‘
.tibn with the boric.acid solution are relatively small, so that
the amount of wash water needed for, their removal is insignificantf'
It will be. most practical to measure tﬁe boric’ acid solution for 3{
‘the saponification)in such a manner thaﬁ‘the solution, after com—
'pletlon of the saponlflcation of the ester, will have a boric '
acid concentration from 35 60% of the saturation vaiue at the |
saponlflcatlon or sedxmentatlon temperature.; Wlth thls kind of

procedure, uch borlc acld w1ll stlll separate from the soLutlon_

‘upon coollng.ffE'L“;
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with boric acid, and with it a cohverSionJlnto_higherlboilingf
products."With non-distillable alcohois‘this advahtage is ia¢k-
ing,. Such types of alcchols are, for instance, sugars and simi-
. lar substances. The process described 1s furthermore not the;
'best sulted method for the lower members of the aliphatic straighf
_chain achhols, but 1t is well euited for those alcohols which
are 1nsoluble, or only sparingly soluble, 1n water, such as for
11nstance butyl alcohol and 1ts higher homologues.o_' . :

l

T
[P

The process is of speclal value for-the separatlon of

the alcohols whlch are obtalned bV the-reduction»of carbon mon-

foxlde w1th hydrpgen under pressure, malnly w1th the use of 1ron—/

“contalnlng catalysts., In thls case, the undeslrable by productsi
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The esterifioation is carried out with solid boric
acid.’ It may be ‘used in slightly moist condition, i. e. in the
form in ‘which it is obtained in the cyclic process according to
the present invention. The esterification may be accelerated

and uniform distribution of the boric-acid insured by stirring

or by other devices. ”"~ 'TTT'T;}

e

v The esterification may take place 1n the same contalner
fin which later. the distillative removal of- the by-produots - e g.

the hydrocarbons - will be effected. After these by~ products

~

-have been removed the newly 1nvented process calls for saponi

flcatlon of the boric acid esters by brlnglngﬂthem 1nto close

;cont ct w1th an aqueous borlc a01d solution. The operationlls
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while'ahd remove whatever voric acid solution accumulates at ‘the.
"bottom.. It will be well to keep this step in mind when. designins
:the shape of the saponification vessel‘ the walls, ‘floors, tirr-
ing gears etc. should all be such that the separation of the two
1ayers can be. made as @uantitative as possible.. The\saponifica—-;
tion vessel snould be malntalned at—as constant a temperature as
onssible during the period 1n whlch the 1ayers separate, by main—.
"tainlng this constant temperature, thermo—currents or precipita-a-
"tlon of~ borlc acld by coollng of the aqueous solutlons, are to

be prevented.v Furthermore, 1t Wlll be'preferable 1n many cases o

eto snut out the oxygen of the a1r durlng'the perlod of saponlfl—f
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The ‘boric acid now recovered 1s led back into the cycle
‘and added to a rresh batch in which the alcohol is to ‘be esteri-
fied. The boric acid can be used in slightly moist condition,

i.es in the form in which one obtains it after centriruglng. How—;

~

ever, one can also free. it from these small amounts of. water,
‘either by displacement of the water uith organlc iiquids or by

passing over of dry gases, in certaln cases this may be done at
. hlgher temperature, by heatlng the boric acld, etec.

The mother solutlon 1s led back for saponlflcation of

e 7.. o
s R

further batches of ester.-3‘ u»f” f;_%;_¢'

The alcohols obtalned after saponlflcatlon and after

T

‘ separatlon from the aqueous solutlons.stlll contaln small amounts

fof borlc acid These remnants of borlc acld canbbe best removed

iby washlng w1th water ”bAgaln, thlS washlng process should be

;carrled out at hlgher temperatur" especlally when hlgh molecular
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concentrated washing solution, the boric acid 13 isolated and re-j
covered by evaporation.. After this purification process, the al-
cohols -can in most cases be directly utilized without further d?

processing. , o ‘ - S S 'u-— R

The process can be operated in all stages both contlnu-f

“ously or 1nte1mittently. Betueen the ind1v1dua1 stages, stor?ge -

k)

e

vessels may be 1nserted whlch allow d certaln buffer effect -be-,

tween the varlous operatlng stages.v'

T

Ex Ple 1 e ";v"w‘
‘i In a. synthes1s of organlc compounds, carrled out w1th -
carbon monox1de and hydrogen under a’ preosure 01.20 atm. add 1nf%

the. presence of an lromcdtalystwa product of the followlng cpm,—

. 50% alcohols

";40% ;olefins :
9m paraffln hydrocarbons ks
1% acids, ketones, etc.f T
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boric acid and 575 kg benzene as auxiliary esterirication liquid.,
- The mixture is strongly stirred.' In the course of two hours, ‘
575 ‘kg of benzene and 4.8 kg of Wwater distill.\ The vapors are

' condensed in a. cooler B and the liquids separated from each otherF

\

Zin a separation container C; from this contalner the benzene can

also be led back for further uTe._ Subsequently, the distillation;

‘w1ll be contlnued in vacuo., Thus, the hydrocarbons present 1n

the orlglnal\b01llng component are driven off, condensed 1n cool—f

D

er B and collected 1n‘a separator D, fromrwhere they can then be

let out (28 kg) The borlc acld ester m1xture whloh remalns 1n ,

¥ e i

the esterlflcatlon still A is now passed, 1n llquld phase, 1nto ,
4 .
-the saponlflcatlon contalner-E wher 'b(ls saponlfled together

vEWlth 55 5 kg of a52ﬁ6a aqueou :borlc ac

allow the layer sep’m

Iftne_newly formed alcohol mlxt
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™

fuge K; from here, 1t is ‘pemoved by peeling (Abschalen) and led
into a storage container L. The boric acid obtained amounts to
5.2 kg.. The boric ‘acid is brought into.esterification contalner
A and used for_tne next operation._-~ ‘ ) ' |
w¥¢;=ew”, The‘mother solution coming out from the centrifuge K

is brought to a surge drum.M. It amounts to.50 5 kg..'From this
containerﬂit can then be brought out and used for the next ope-
ration- this can’ be done. by leading 1t through e pump into sapon
1f1cat10n container E..;"”Y?l» -',_2« f}'"ﬂ.t:_ ey ‘;fﬂﬂ,jV"'t‘

Rl

The free alcohols formed durlng the saponification are

also drawn off through the three—way stopcock G,‘into the heuted

-storage container O._ They amount to 72 kg anc still oontain l 5

.’kg“boric a01d 1n”solut10n.. In order to remove this'boric acid

e the alcohol mixture'is passed from the)intermediate container O,g

*;1t 1s washed_w1th 56

ﬂwnere it is agaln washed w1th water,
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~ Patent Cldims-

1.) Process for the separation of alcohols which are
insoluble or only- sparingly soluble, and distillable from noii~
aqueous 1iquids such as hydrocaroons ‘and’ other organid compounds
which cannot be esterified “ by fixing (the alcohols, Transl. ) as.
“boric aoid -gsters; distilllng off the remaining non—esterified
mixture components,#splitting of the borlc acid esters w1th water,

and. separatlon of the alcohols. The process is. characterized by

the follow1ng set of procedures-5 _" l.ﬂ'"l5vﬁ¢g5;,,'f'

= The saponlflcation of the boric acid ester is: carrled

out at higher temperature w1th an aqueous boric acld solution,;,




“solution after saponification, is washed either continuously or
discontinuously, with water in countercurrent- from the wash water
which contdins the most boric acid, enough is led back into the 5/
,sapohification cycle to correspond to the amount of water requircd
vfor the saponiflcutlon reaction; from the remalnlng wash wateg,' _r’

s
'the boric acid is isolated advantageously by. evaporatlon of the

solutlon.
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