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PROVISIONAL SPECIFICATION

Improvéements in the Purification of Alechsls

I, Grorer WILLTAY JOHN®OX, a British
Bubject, of 47, Lincoln’s Inn Fields, in the
Connty of Tondon, Gentleman, do hereby
declare the nature of this invention (which

5 has been communicated to me from abroad
by I G. Yarhenindnstrie Aktiengesell-
schaft, of Frankfort-on-Main, Germany,

& Joint Stock Company organiged under

the Laws of Germany) to be as follows -—
10  Aliphatic aleohols obtalned by synthe-
sig, by fermentwéion or by curbonizafion
of wood frequently coniain carhonyl com-
pounds, sneh ag aldehydes or kefones,
whish greatly restrict the employment
of the aleohols by reason of their chemical
reactivity and their unpleazant adonr.
Lhese imprrities cannot he separated hy
“simple digtillation, Tf has been proposed,
snter alig, to distill the aleohols in the
presence of amines, as for exampls aniline,
“if desired in the presence of small amounts
of mineral acid, whereby the aldehydes and
letones are converted into high moleeular
weight products so that the pure aleohol
s then capable of being separated by dis-
tillglion. This process can, however, only
be used when the aleohols are free from
water or highly concenfzated. In the
presence of large amounts of water in the
inifial prodnot, it iz impossible by the
aaid proeess, even with most careful
rectification, to obtaip products [ree Lrom
carbonyl comnpounds.

My foreign correspondents have now
found that puve slechols can alao be
obtained from thelr agueous sclulivns or
mixtures containing carbonyl compounds
g8 impurifies in a simple manner by
freating them with primary amines in the
40 Liguid phase under increased pressure at a

bemperature lying appreciably above the

boiling point of the aleohol to be purified.

The proporiion of water o alcohol which is

present in fhe inifkial mixfore has o
4b influence on the efficiency of the purifica-

tion.  Similerly the confent of curbonyl

eompounds io the agqueons alechol to be
purified may be of any height.

In meost cases it 19 & question of removing

60 the osrbonyl ecompounds contaiued in
mixtures of methyl or ethyl alcohol and
water, but agneous higher sleohols, such
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2% propyl, isapropyl and ischutyl alecolols,
may also be purified by the said process.

It Is especiully suitable to use smines of 58
Ligh beiling point, such as isohexylamine,
isoheptylemine or ociylamine, or even
amines of higher boiling poink, smeh as
dodeeylamine, beeause these, in the form of
their reaction prodmets with fhe carbomyl 60
compounds, are 1o @ great extent insoluble
i the mixture of alechol and waber amdl
may be separated therefrom together with
the major portion ¢f the unconverted amine
ag a liguid of lower specific gravity and
then worked up.

The purificatinn may be carried out at
temperatures up fo more than 200°
Centigrade ; it is most favourable, however,
to work at from 170° to 190° Centigrade,

The procezs. may be oarricd out for
example by adding an excess of amine to
the erude agueous alechol, and, advan-
tageously after separating any layer of
lower specific gravity formed which eon-
taing the reaclion produet formed from the
amine with a2 part of the carbonyl com-
pounds present, heating in & well flled
pressure-tight container for the mnecessary
time, on un average from 30 to 60 minutes,
at the said femperature aund then sub-
jooting to rectifying distillation at stmo-
spheric pressure.

It has been found to ba specially advan-
tageons to introduce the smine and the
aqueons aleohol separstely and continu-
ously under a pressnre at which the
reaction still talies place in the Hguid phase
into a pressure-tight vessel heated to the
said femperature and then to relepse the 90
produes from pressure dircetly in a dis-
tlling eoltmn, - '

In cvery case. there is obkained afer
distillation of the agusous ¢rude aleohol
treated in the said manner a distillate in
which 1o ‘aldehydes can be detected. even
with sensifive reagents, sueh a3 inesa-
phenyienadigmine hydrochloride.

The following Exsiuples will further
illugbrate the nature of this invention bus 100
the invention iz not restricted to these
Examples. The parts are by weight,

Examrir 1.
5800 parts of a mixture of methanol and
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water having & specific gravity of 0,850
and having an aldehyde content of 0.8
per cent, salenlated as butyraldehyde, such
a3 is obtgined by the working up of o crude
5 produet obdwined Dy calalytic reduction
of carbon monoxide under presgure, are
shaken for 15 minutes with 200 parts of
iseo-hexylamine. The whole is then allowed

1o sland unél Iormation of layers has talken

10 place. (From fhe layer of lower specific
gravity ¥here may he obtained by distilla-
tion from geid selution, a mixfure of aldé-
hydes consisting mainly of izobutyralde-
hyiel).

18 The lower layer is heated In an autoclave
to 180° Centiprade in the course of two
hours. After cooling, the original unitary
solution has again separated into Fwolayers.
The layer of lower specitic gravify contains

203 the impurities in the form of Insclobla
amine veaelion products. The lower layer
vields, by rectifying distillation, 750 parbs

- of 3 methyl aleohol which no lnnger hegomes
vellow in colour with 1 per cent. meta-

25 phenylene diamine hydrochloride solution.

Exampre 2.

3300 parts of the mixture of methanol

-z2nd water used in Example I are shaken
_with 100 parts of iso-hexylamine, After
B( separating the layers, the lower Iayer
-is pressed comtinuously under a nitrogen
pressure of 100 atinospheres into & tube
-heated to 180° Centigrade znd provided
with filler hodies. The reaction produnet,

39- after relagsing the pressure to atmospherie
pressure, is schiceted to rectifying dis-
“Ullation. 76¢ parts of a methapol en-
tirely fres from aldehyde arve obtained.-

ExAPLE 3.

40'
water obtained from the svathetically-
-prepared crnde product and having a

3800 parts of & mixture of methanoel and

specifle gravity of 0.939 and an sldehvde
content of 1,13 per cent, calenlated as
butyraldebyde have added thereio 276
parts of ize-hepiylamine, the whole heing
heated fo L39° Centigrade in an sutoclave
during the course of two hours withont
separzling the layers formed. By cooling
to room tempersture, the formation of
levers takes place. The upper layver is
separated zod methanul endirely fvee from
aldehwde 13 obtained from the lower layer
by réotifying distiflation.
Exayrie 4.

The ermide mixture of methanol and warer
and the iso-heptylamine ased in Example
3 are pressefl separafely into = veaction
tuhe heated to I80° Cenfigrade and nnder
& pressure of 30 atmospheres whieh i3 filied
with riggs. The reaction mixture leaving
thae reaction twhe i3 subjeeterl to rectifving
digtilletion, methyl sleohol free from nlde-
hyde being obiained.

IZANMPLE .

4000 parts of a mixtnre of norvmeal propyl
sleohol and water obfained synthetically
from curhon munoxide and hvdrﬂaen anil
having 2 specifie gravity of 0.940 and an
wldehyde content of 1.4 per cent. calen-
Inted as amyl eldehyde, arve mixed with
250 parts of iso-octyiamine and heated for
30 minutes ot 180G° Centigrade in an auto-
clave.  Affcr cocling, the uppor layer i
separated and she lower laver smbjceted 75
to rectifying diztillgtion.

The distillate obtained is endirely free
from aldehyde.
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Daied this 13th day of Augrst, 1037,

J. V. & G. W JOHYXEOY,
47, Linieoln’s Inn Fields, London.
L w.C.2,

Agents,

COMPLETE SPEDIFICATION

Improvements in the Purification of Alcohols

I, GuokgE WDLiay JoHN=0YN, 2 British

80 - Subjeat, of 47, Lincoln’s Tnn Tields, in the

County of London, Gontlcman, do horeby

declare the natnre of this invention (which

" has been commnuicated fo me from ahroad

© by L G. Farbenindnstrie Altiengesell-

8 schaft, of Frank{ort-on-Main, Garmanv,

-a Joint Stock Company organized untder

the Lasws of Germany) and in what manner

the same 13 to be perfermed, to be par-

- tienlarly deseribed and ascertsined in and
90 by tha following statement :—

Aliphadic sdechols obfained by synthe-
siz, by fermentation or by ezrbonisabion
of wood frequently coniain earhonyl com-
pounds, snch as aldehydes or Ietones,

98 which greatiy restrict the employment
of the alechels by reason of their chemieal

reactivity and their unpleasant odour.
These impurities caunok be separated by
simple distillation. TIf hax beesn proposed,
inter olig, fo distill the aleohols i Ehie
presence of amines, 29 for example aniline,
if desired in the presenee of small amounts
of mineral acid, whereby the aldehyies and
ketones ate converted into high molecniar
weight prodnets so that the pure alechal 103
iy then eapable of being separated by dis-
tillation. " This process ean. however, only
be used when the alecohols are free from
water or highly concentrated. In the
presence of large amonnts of waber in the
inftlal products, it is impossible by the
sald. process, even with most eareful
rectification, to obiain producks fres from
carbonyl compounds.

100

119



494,985 .8

My foreign correspondents have now
fuund that pure alechols can also be
obfained irom fheir ayueous solutions or
mixtarey conbaining carbenyl compeounds

5 sy Impurities in a gimple manner by
treating them with primary smines in the
liguid phase nnder nereased pressure ab o
Gemperature lying appreciably above the
biling poin} of the aleohol to be purified.

16 The propurtion of water te alcohol which is
- present in the initigl mixtore has no
influence on the efMeiency of the purifins-

Gion. Similarty the content of carbouyl

compounds in the aquecus alechol o be
15 purified may be of any height.
-+ Inmost cases it iz & question of removing
the carbonyl comopounds contained in
mixtares of methyl or ethyl aleohol and
water, but agueous higher aleohols, sneh
23 propyl, iscpropyl and isobutyl aleohols,
may also be purifiod by (ke suid process.

It is especially suitable to nse amines of
high boiling point, snch as isohexylamine,
Izoheptylamine or octylamine, or even
amines of higher boiling poini, such &
dodecylamine, becanse these, in the form of
{heir reaction prodnets with the carbuouyl
eomponnds, are to a great extent maoluble
In the mixture of aieohol and water and
may be separated thorefrom fogether with
tha major portion of e unconverted amine
a5 & liguid of lower specific gravity and
theu worked np,

The purifioation may be earried vut at
85 temperatures up o more than 200°
Centigrade ; it 38 most favourable, however,
to work at from 170° to 190” Centigrade.

The process may be carried ont for
exauple by adding an excess of amine to
the erude aqueons aleohol, and, advan-
tagaonsly after separaling any layer of
lower gpecific -gravity formed which eon-
tains the reaction produet formed Irom the
amine with a part of the carbonyl com-
45 pounds prosent, hesting in a well filled
pressure-tight eontainer for the necessary
bune, on an averags from 80 to 60 minubes,
at the said tempersbure and then sub-
jecting to reetifying distillation st atmo-
gpheric pressure.

It has been fonnd to be specially advai-
tageous to introduce the amine and the
aqueous alcohol separately and continu-
- ougly under a pressure at which the
55 reaction still akes place in the liquid phase
into & pressure-tight vessel heafed to the
seid temperature and then to release the
produet from pressure drectly in a dis-
tilling colunn.

Tn overy case there is obtained after
digiillation of the aqueons erude alcohol
treated in the said maunner & distillate in
which no aldehyde can be detested aven
with asensibive reageots, such ag meta-
45 pheuylenediamine hydrochloride,
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The following Examplez will further
illustratc how the said Invention may be
carried out in practice but the invention
is nof restricted to these Examples. The
parts are by weight.

Exawprs 1.

3800 parts of a miziure of methanol and
water baving a specific gravily of 0.950
and having an sldehyde content of 0.8
per cent. calenlated as butyraldehyde, such
a8 is obbained hy the working up of a cruds
produet obtained by eatalybic rednetion
of carbon monoxide under pressurc, ure
shalen for 15 minutes with 200 purts of
iso-hexylamine. The wholeis then allowed
0 stand until formation of layers has taken
plase. (From the layer of lower specifle
gravity thiere may he obtained by distilla-
tion from acid solution, a mixtore of aliic-
hydes consisting muinly of isobubyralde- 85
hyde). .

The Iower laycr is heated in an antocdlave
to 180° Centigrade in the course of two
hours. After enoling, the original unitary
solufion has again separaled intio two layors,
The layer of lower spacifie gravity containg
the impurities in the form of insolnbla
smioe reaction producks. 'The lower layex
yields, by rectifying distillation, 750 parts
of a mrethyl sleohol which no longer becomes
vellow in eolour with 1 per cent. meta-
phenylene diamine hydrochloride solution.

ExAmriE 2,

3800 parts of the mixfure of methane]
and watar used in Example 1 are shalen 100
with 100 parts of iso-hexylamine. After
separating the layers, the lower layer
is pressed continuously under a nitrogen
pressura of 100 atinospheres into a tube
heated to 180° Centierade and providad 105
with filler bodies. The reaction rroduct,
afler reloasing the pressure to atmospheric
pressure. i3 subjected to rectifying dis-
tillation. 760 parts of a methanol en-
firely free from aldchyde are obtained.

3800 parts of a mixture of methanol and
water obtuined from the synthetically-
prepared ‘crude product and having o
specific gravity of (.938 and an aldehvde 115
content of 1.13 per eent. calenlated as
butyraldehyde have added thereto 273
parts of iso-heptylamine, the wholo being
heated to 180° Centigrade in an sutoclave
during the course of two hours without 120
sepurating the layers formed. By ocoling
0 room femperature, the formation of
layers take: place. The upper layer is
separated and methanel entitely free from
aldehyde s obfained from the lower layer 125
by rectifying distillation,

' FxAueim 4.

The erude mixture of methanol and waber
aud the 1so-heptylamine used in Bxample
3 are pressed scparately into a veachion 130
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tube heated to 180° Centigrade and under
a pressure of 30 atmosphieres which is filled
wibh rings. The reaction mixture leaving
the regction tube is subjected to rectifying
b digHlation, methyl aleohol free from alde-
kyie being obtained.

: Ezavris 6. '
4000 parts of 2 mizture of normal propyl
aleohol and water cbfained synthetically
10 {from cerbon monoxide snd hydrogen and

having = specific gravity of 0.940 anpd =n

aldehyde content of 1.4 per cenf. czlen-
Isted as amyl aldehyde, are mixed with
250 parts of iso-octylamine and hested for
15 50 minutes at 180° Centigrade in an auto-
clave. After cooling, the npper layer is
soparated and the lower laver subjected
Jo rectifving distillation. .
- The digfiliate obtained is entirely free
20 from aldehyde.
Having now particularly deseribed and
ageertained the nature of my sw#id invention
gnd in what manner the same i to be

performed, I declare that what [ eclaimm
18 1=

1. A process for the manufacture and
production of pure alcohols from agueous
solutiony or mixtures of aliphatie alcohols
eonbaining ecarbonyl compoundr as Im-
purifies which counsistain ireating them with
primary amines in the liguid phase under
inereascd pressure at n temperatore lying
apprecizhly above the boiling point of
the aleohals to be purified.
2. The pracers for the manufacture 85

25

80

'and'production of pure zlechois suhstan-

tially as described in each of the foregoing
Examples.

8. Pure aleohuls when obtained in
mocordance with the process pariHenlarly 40
described and ascerbained.

Dated this 2nd day of June, 1938,

J. Y. & G. W JOHNSOXN,
47, Lincoln’s Ton Fields, Londen,
- WO,
Agents.

" Teamington Spa: Printed for His Majesty’s Staiionery Office, by the Courier Press.-1008.



