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PATENT SPECIFICATION

Gomplats Accepted : Juns 15, 1931,
PROVISIONAL SPECIFICATION.

-

Improvements in and relating o the Purification of Alcohols.

We, Tuppeisr CHEMICAL INDUSTRIES
LamiTED, a Company registered under the
laws of Gureat Britain, of Imperial
Chemical House, Millbank, Tondon,
§.W.1, Jaues VWinsow Amym, of Ebba-
eroft 7', 18, Woodcote Park Road, Epsom,
in the County of Surrey, and GEORGE
Tnwixn Wamewnicwr, of Norton Hall,
The (freen, Norton-cn-Tees, in the County
of Durham, both subjects of the King of
Gireat Pritain and Ireland, do herehy de-
elare the nature of this invenlion to be
a3 folluws i

ITis invention relates to the purifica-
tien of alechols,

The ohjeet of the invention is to pro-
vide o method for the purification of
alrohols and in particular the purifica-
tion  of methyl alechal
aleohols produced by the combination ol
enrlen monoxide and hydrogen in the
presencs of a catalyst.

In the reaction in the presence of &
catalyst between carhon monoxide and
hydrogen, wethyl, ethyl, propyl and
Ligher aleohals are produced. At the same
time fatty acids, esters, wneaturaied
hydrocarbons, aldehydes asectals, katones,
ethers, mereapians and :a.ikyl sulphides are
formed as hy-producis, The separation
of these from any particular fraction of
alcohol, particularly methyl aleohol, by
fractionation may be considersd ay im-

practivable, i i
The invention in brief conaists In
treating  aleohols, especiaily gleoholie

fracijons such as those referred to above
by a preliminary distillalion for exaraple
with caustic alkali or a mixture of hrine
and eaustic alkali followed by the addi-
fion of small guantities of aniline or
devivatives of aniline containing acidic
enbstitnents n the nuclems, or other
primary amines &f comparatively high
boiling point and phosphoric acid or sul-
phwrie acid to the distillate and subse-
quent refractionation, -

‘The invention also consists in a modi-
fioation of {he process according to the
preceding paragraph according fo which
the two gpsrations referred to as pre-
liminary distiliotion and anjlive and acid
treatment. are carried out comsccutively

[Priee 1f-}

and~ higher’

and continumously, for ecxample, in a
plant in which the hot vupuurs from the
alkali serubbing column are passed
divectly into the boiling, alkeli serubbed,
aleohol econtaining (he required aniline
and acid in a still fitted with a rectifying
goinmn.

Mhe invention also consists in processes
for the purification of methyl alecoho} and
higher alcohols eapaciall iiose prodaced
in the presence of a catelyst by the com-
hination of carbon iibnoxide and hydvo-
gen substuutinlly -as described.

The invention also consists in producis
when made by processes sublantielly as
deserihed or by the obvious chemical
cguivalents thersof. - :

The followine examples illustrate how
the invention may be tarried into effect
referemces to parts being by volume and
o percontages being by weight :—

Exavrrn 1,

To tha erude methanol fraction of the
product of the calalysed resction between
carbon monoxide and hydrogen ars added
half its bulk of saturated brine and
a similar volume of 16-—209 -caustic
gods solution. The oily top layer consist-
ing of higher alechols, hydroearhons and
the like, is separated off. The residve
is distilled and the vapours seruhbed in
the still head by 2 descending spray of
15—80%, causiic soda solution. —The
quantity of soda ¥equived for efficient
serubbing will depend upon a number of
tactors for .example’design of still but
in general not moré than a volume equal
to the volumé ‘of methanol will ba re-
quived. The Hrst fractions of the dis-
tillate may contain'oily inipurities (hydre-
carhons, higher ‘aleoliols or (he like)
which are separated off by running into
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brine and returning the brine layer fo .

the still. To the distillate free from oily
imgu:r:itiss are added B parts of aniline
and b parts of syrupy phosphoric acid
(or 5 parts of eomcenirated gulphuric
acid) per 1000 parts by volume and the
whole s refractionaled. These twn
operations may be carried oul comsecu-
tively- and continuously in_a suitabl»
still without condensation of the methanol
after ihe soda treatment, foz example, hy
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" means of a plant in which

he hot vapours
from the alkuli serubbing ecolung “are
passed directly into the boiling, alkeli
scrubbed, alcoliol containing the required
aniline and meid iz a still ftted with, &
rectifying column, . -

The methanol thus obtained is of
pleasant_odour, gives a colourless golue
ton with sn equal volume of concen-
trated sulphuric acid ang oely very
stowly decolourises N/30 potassimm per-
mangenate selntion, : .

. . Exaweiw 2,

The crude ischutancl fraction from
the product of the iuteraction of carbon
mounoxide and hydrogen in presence of g
suitable catalyst is fractionated after
atldition of aniline und phosphoric acid
ot eniline and coneentrated sulphuric aeid
to the extent of 5 paris by woluma of
sach reagent per 1900 parts by volums of
isobuianol. The distillate is fres fromy
chjectionable odour.

GrvenaL. o

It eppears that by the alkali treat:
ment referred 1o above the free and com-
bined acids are removed and a congider-
able proportion of the free aldehydes"

polymerised to non-volatile bodies. ‘Ti)

the aniline and acid treatment enilides
of the ketonio bodies appesr to he formed,
the acetals, which are not readily
hydrolysed bywllkalies, are decomposed by
the free zoid and then eondenge with the
anilina, and the nnsaturated hodies coIn-

- purities aze present in the aleohgls,

“a? & sorubling

 &t31l head.

:'.'.',_.:Yelume of alcoho! trented.

"high boiling point.

quantity of -brine and alkeli and’ of
- aniline and sulphuric acid or phosphoric

“acid employed should be chosen with Te-

gard to the proportion in which the jm.

“hine witk the excess of agid, The -

A0

We .

ve found convewient quantities to he .

809, brins and 100—1509 of 15209,
caustic soda solution calewlated on the
volume of- aleohol treated, . Of- thia
aaustic soda 66% or thereahouts is usad
agent in the Il head.
The quantity of seda refuired For efficient
gerubbing will depenid-iion a number af
factors for example design of still and
The residue in the still may
be reused for treating fresh hatehes after
skimming off tha sily
tion produets. We have also found a
convenient quanfity of eniline aud con.
ventrated sulphurie acid or aniline and
-Syrupy phosphorie acid to he ahout 5 parts
by volums of each per 1000 parts by

. The inveniion is not limited to
examples or to the guantities referred to
abuve. '
logues or derivalives of aniline confain-
ing acidie substitments in the aycles,
or other primary amines of eomparatively
Tn place of phose
phoric seid sulphuris acld way he useds
Dated this 13th day of Docember. 1929,
MARKS & CLRRE.

COMPLETE SPECIFICATION.

Tmprovements in and relating to the Purification of Alechols,

We, Inmrsriar
Lavrrwn, s Company registered under the
laws of (Great Britain, of (mperial
Chemical House, Millbank, Xenden,
8. W.1, Jaxmes Wrnsnw AryrT, of ° Ehba.
croft **, 18, Woodcote Park Road, Epsom,
in the Comnty of Surrey, aund GroraE

Eowix Waxweremr, of Norton Hall, .
in the Counly .

The Green, Norton-on-Tees,

of Duzrham, both subjects of the King'of. .-
do hereby dé- i, _
’a]_m]‘mi,

%—.reat Britain and Treland,

80, clare the nature of this invention and

85
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in what manner the same is to be pet-

formed, te be particularty described an: .
by the following

asceriained in and
statement +—

This invention relates
tion of aleohols. . . o
" The object of the invention is to. pro-
vide & method for the purification of
alechols and in particular the purifica-
tion of wmethyl alcoliol and ™ higher
ejeohols produead hy the ¢ombination of

to the purifiea-

Cmemrcsr, [NDUSTHIES

" hydrocarbons,

cerhon monoxide and kydvogen in the
presence of 4 calulyst,

In the reaction in the presence of a
catolyst befween carhon monoxide and
hydrogen, methyl, athyl, propyl and
higher alcohols are produced. At the sume
tinie fatiy acids, eaters, unsaturated
Ly aldshydes, acetuls, ketones,
‘ethers, mercaptans and elkyl sulphides are
formed as hy-products. The separation
of thase from auy parficular fruction of.
particularly methyl alechol, by
fractionation may be consideved s ime
practicable.

The invention consists in & process for
the purification of alcohols which come
Prises submitting the aleohol 1o 2 pre-
iminary  digtillation  with  causte
alkali, then mixing with the distillate
small quantitics of a primary amine of
boiling point abeve the temperature of
distilation of the aloghol mixture, fo
gether with phosphorie acid or sulphurie

and tarry condensa- -
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In place of aniline we nay use homo-~
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acid and fractionating the mixture,

The invention also consists in a process
according to the precading paragraph in
which the primary amine is selected from
aryl amines such as aniline or homologues
of aniline or derivatives of aniline con-
taining mnegative substituents in the
nuclens, for example, sulphanilic acid.

The invention also consists in a pro-
eegs aceording to either of the preceding
two paragraphs in which the canstin
alkali addition contains brine,

The invention also consisty in a modi-
fication of the provess according to any of
the preseding three paragraphs in which
the G(wo operations veferred fo as pre-
liminary distiilation and amine and acid
treatment are carried out comseenfively
and continuously, for example, in a
plunt in which the hot vapours from the
alkali sernbhing colwmn are passed
directly into o still fitted with a rectifying
column  and contaiming the reguirer
umine and acid, together with some of
the bailing, alkali scrubted, alechal.

The invention also consists in a process
according fo any the preceding fourparar-
graphs  applied” to the purification of
aleohnls produced by the combination of
carbon monoxide and- hydrogen in the
prevence of a catalyst.

The invention [urther comsists in pro-
nesses for the purification of aleohols sube
stenlially as hereinbefore described, and
in purified aleohols when made by theso
proresses or by the ohvious chemical
equnivalents thereof.

The fullowirg examples illustrate how
the invention may be vurried Tnto efect
‘references to parts being by volume and
to percentages being by weight :—

' Exanrern 1,

To the crude methansl fraction of the
produet of the catalysed reaction beiween
carbon monoxide and hydrogen are added
half its bulk of saturated brine and
a similaz volume of 16-—209%. ecaustic
soda solution. Thae cily top layer consist-
ing of higher aleohols, hydrocarbons and
the like, is sepurated off, The residee
is distilled snd the vapowrs servbbed in
the still head by a &escending spray of
909 caustic sodn solution, The
quantity of soda required for cficient
seruhbing will depend upon a number of
faclurs for example design of sfill Lut
in general not more than a volume egual
to. the volume of methanol will be re-
nuired. The first froctions of the dis-
tillate mey contain oily impurities (hydro.
carbons, tigher aleohols or the like)
which are separated off by running into
brire and returning the brine laver %o
the still. To the distillate free from oily
impnrities are added 5 parts of aniline

and & parts of syrupy phosphoric acid
(or & paris of concentinied sulphuric
acid) per 100U parts by volume ged the
whole is  refiactionated.
“operations may he. carried out consesme
tively 4nd eontinuously in a sujigble
still withoat condensation of the methanol
after the suda tréaiment, fop example, by
meaus of 2 plant in which the hot vapougs
from the alkali scrubbing column are
passed directly into a =Rl fitted with a
rectifying column and containing the ve-
quited amine mad acid together with
gome of the boiling, alkali serwbhed,
aleohol.

The methanol thus obtained iz of
pleasant odour, gives a colonrless solu-
tHon with uzn equal volume of comcen-
traled sulphuric acid and only very
slowly decolourises N/80 potassivm per-
manganate solution,

T 2.

The crude isobutann] fraction from
the product of ke internction of carbon
monoxide and hydrogen in presenca
of a snitable -calulyst s distifled
with slkell and thén fractionated after
addition of gnilins 4nd phosphoric acid
or aniline and‘eoncéitiated sulphurie acid
to the extent of 5 parts by volume ol
each reagent ger 1000 patts hy volume of
isobutanol.  Thé ‘distillate” {s free from
chjectionable ddotie, "

GENERiL.

The invention i wet limited to the
purification of aleabols produced hy the
combination of cerbon momexide and
hydrogen in the presence of a calalyst
but the methods indicated herein apply
fo any alcohols comteining the type of
impurity of the characier indicated no
matier what the manner of synthesis or
manufactura may be.

Tt appears that by the alkeli trent-
nient referred to shove the free and com-
bined acids are removed and & consider-
able proportion of ke free aldehydes is
polymerised to non-volatile hodies. Im
the aniline and acid treatment aniline
condensation products of the ketonie and
aldehydin badies appear to be formed,
the acetals, whith Vare not readily
bydrolysed by allalis, are decomposed hy
the free acid and thcy condense with the
aniline, and tie unsaturated bodieg com-
bine with <he ‘éxdeis of 'acid. The
guantity of biive  and alkeli and of
aniline and sulplkuric acid or phosphorie
acid ammlayed should be chosen with re-
gard to the proportionin whick the im-
purities are present in the alcohols, We
have found convenient guantities to be
506 brine and 100—1509. of 15209
camstic soda selution celeulaied on the
volume of sleohol  treated. Of this

Phese two -
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constic soda 66%' or thereahouts is used
a5 a sernbbing agent in the still head.
The guantity of sods required for etlicient
serubbing will depend upon a mumber of
factors for ezample desipn of still and
still hoad, The residue in the still way
he reused for ireating fresh batches after
gkimming off the oily and tarry condensu-
tion products. We have alsq found a
vonvenient quanfity of aniline and con-
centrated S'lglplluric acid or eniline and

syrupy phosphoric acid tu be about b parts -
by volume of each per 1000 parts h_y_'

volume of alcolol treated.

The invention iz not
examples or to the quanlities referred to
ahove. )

Iz place of aniline we may uss homu-
logues of aniline ar derivatives of aniline
containing negative subsiiiuemty in the
nuclens, such as for examples, sulphanilie
acid. Ia plece of phusphurie acid we
may use suiphuric acid.

Having mow particularly described and
ascertained the nafure of our said inven-
+ion and in what manner the same is to
be _pﬁrformed_. we deelors that whaf we
elaim is1—

1. A process for the purification of
uleohols which punsists in submitting the
alcehol o a preliminery distillation with
coustic alkali, then mixing with the dis-
iillate small quentities of a primary
smine of boiling point wbove the tempera-

ture of distillation of the alcobol mixiire, .

together with phosphorie acid or sitl-
phuric acid and fractionating the miz-
fure. Co

-from aryl umines

"of aleobels pro

2, A process zs claimed in Claim 1 in
which {he primary amine is selected
i 58 aniline or
homolognez of aniline or derivatives of
aniline” containing negative substifuents
in jihe nucleus, for example, sulphaniliz
acid. :

3. A process as claimed in Claim 1 or
Claim 2 in. which the caustic mlkali addi-
tion contains hrine, :

- 4, A modification of the process claimed
in any of the above claims in which the

“two' operations referred to as preliminery
. " distillation and amine and acid ireai-
Bimited ta fhe .

méit ave carried out consecutively ond
continuously,~for example, in & pisnt in
which the hol vapours from the alkali
gerubbing column are passed divectly into
& stll Gited with a rectifying column
and containing the required amine and
acid, together with some of the hoiling,
afkail serukbed, alechol,
b. A process &5 elaimed in any of {he
ahove claims agplicd to the purification
uced by the combination
of carbon monaxide and hydrogen in Fhe
pragence of » vatalyst.
6. Processes for the purification of

aleohols substantially as hereinbefore de--

saribed. )

7. Purified alcohols when made by the
processcs hereinbefore deseribed 2nd
clajimed or Ly the obvicus chemical
‘eiivalents thereof. .

I)ated;_‘irhis 15th day of July, 1930.-.
' MARES & CLERE.

Rodhill: Printed for His Mujesty's Stutionery ‘Ofics,

by Love & Maleomson, Libd.--1031.
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