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PROCESS+FOR THE REMOVAL OF ALDEHYDES AND ACETALS FROM | NDUSTRI ALLY PREPARED
ACETI C ACI D The present invention relates to a process for the renmpval of.
al dehydes and acetals fromindustrially prepared acetic acid as arises, in
.particular, in the catalytic oxidatrdn of acetal dehyde and the
carbonyl ation 5 of nmethanol. Industrially prepared acetic acid, depending
on the producti PRGCESS SEOR CTHE aREMOVADL UDOFt ABDEHVDBSaANDOACETARSI d,
acet ates, for matErEOM anebes TRIALEY aPREPAREB! AeByae. ACapachi eve hi gher
specification grades such as, for 10 exanple, the quality "chemcally
pure”, the content of these inpurities in the acetic acid nust be reduced
as far as possible. An anal yt,i cal neas%%g.for this is the chromc acid test

by the anal yticaifSrePRBE®RpedPVEBE PR (4f2%S8ut S8hds PAPSRESbFOR Flmer nan
Phar macopoel al - Jhobay - 699t deibadihl Ghal NESRALENt £ 0ln il zabl e
y ‘det er

I mpurities can be quantitative mned I n & acetlc ARG GErHAYEYdI ti on
to the said conpoupsierashi £dewaan hasanaratesedf f ik pdicetédiatj op, thgre are
also inpurities which boil in the range of the boiling point of acetic acid
and can 20 t herataohet inobxbdat o vfdabytall dehrdatandnthe deedbeonglation
principally the addition or condensation products of al dehydes, in

particul ar oXi di2aHrethfAlacet al s and conpl ete acetal s such as, for
exanpl e, fornal dehyde

Industrially prepared acgtic acid, depending on the
production process, contains impurities such as formic
acid, acetates, formates, acetaldehyde and formaldehyde.
To achieve higher specification grades such as, for
10 example, the quality ®"chemically pure®", the content of
these impurities in the acetic acid must be reduced as
far as possible. An analytical measure for this is the
chromic acid test by the analytical method specified in
the Deutsches Arzneibuch (German Pharmacopoeia] 10

15 (1991), by which the .content of oxidizable impurities can

be quantitatively determined in the acetic acid.

In addition to the said compounds which can be separated
off by distillation, thére are also impurities which boil
in the range of the boiling point of acetic acid and can
20 therefore not be removed by distillation. These are
principaliy Ithe addition or condensation products of
aldehydees, in particular oxidizable hemiacetals and
complete acetals such as, for ekample, formaldehyde
methyl acetyl acetal {methoxymethyl aéetate;
25 b.p. 117-118°C) or acetaldehyde diacetyl acetal (1,1-
diacetoxyethane; b.p. 169°C). Since these compounds are

alao determined by the chromic acid teast, only



met hyl

acetyl acet al - (met hoxynet hyl acetate; 25 b.p.

117-118[err]) or acetal dehyde di acetyl acetal (1,1- diacetoxyethane; b.p.

169 er
acid

r])

test;

Si nce these conpounds are also determned by the chrom
only - 2- unsatisfactory-yiglds of chem cally pure aceti

acid in conformance with specifications are obtainable by neans of a

distillation.

potassiun1dicﬂf§%ﬁ% gﬁgggg§§# 3;8%§§e§%?§g dg%?gg%G%%%%gL%ﬁﬁ%%§%§%§{3“?
her TganaLe DS oHEGmRAORORE ! BplEaE A R, R BY S

acid is then ob

al ne wnstream di St atiron.

processes is tth“ﬁedQE§§1Q§E§B§? 10 oxidants which lead to
. P2

heavy- net al - cont ai ni ng

probl emati c.
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potassium dichromate has been proposed in US-A-4 061 546

and potassium permanganate has been proposed in
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ation residues, the disposal of which is
In addition, toxic products can be forned, for exanple for

mc

of al dehydes and acetals fromindustrially prepared

DE-A-21 04 828 as oxidants. Pure acetic acid is then

obtained in a downstream distillation.

A disadvantage of these processes is the use of expensive
oxidants which lead to heavy-metal-containing distil-
lation residues, the disposal of which is problematic. In
addition, toxic products can bé formed, for example
formic acid from formaldehyde, in such oxidation

processes.

The object was therefore to f_ind an inexpensive process
which makes possible as complete as possible a removal of
aldehydes and acetals from industrially prepared acetic
acid, in which there are no disposal problems and no

toxic products are formed.

Surprisingly., the object c.ould_be achieved according to
the invention by reacting the industrially prepared
acetic acid in the presence pf_ a Bronstedt acid and 0.05
to 1% by weight of water and, if required, of 3 to 10

equivalents, calculated on aldehyde and acetal, of a

high-boiling polyhydric alcohol' ‘having the géneral.



acid, iin which there are no disposal problens and no toxic products are
formed. 20 Surprisingly, the object could be achieved according to the
invention by reacting the industrially prepared acetic acid in the presence
of a Bronstedt acid and 0.05 to 1% by wei ght of water and, if required, of
3 to 10 equival ents, calculated on al deh¥de and acetal, of a 25

hi gh- boi I'i ng ng HXﬂﬁLQl g&&g&gl having the general -3- structural
menber [err] in I's an Integer fromO to 3 and mis an integer

greater than 3, at tenperatures of 504to 118[err] for a period of 1 to 5
hours, and then isolating the pure 5 gcetlc acid fromthe reaction product
by fractlonal distillation. The procg of the I nvention can,

furthernore, if desired, have the QU(QHtF the Bronstedt acid
used is a substance selected from1l he @roup consi sting of

sul furic acid, methanesul- fonic acid, toluenesulfonic acid or phosphoric
acid in an anouhh whiGh(85is cad. Ditegry |fxdm dbritard mtdech is an integer

greater than 3, at temperatures of 50 to 118°C for a
beriod of 1 to 5 hours, and then isolating the pure
5 acetic acid from the reaction product by fractional

distillation.

The process of the invention c¢an, furthermore, if

desired, have the feature that

a) the Brdnstedt acid used is a substance selected from

10 the group consisting of sulfuric acid, methanesul-
fonic acid, toluenesulfonic acid or phosphoric acid

in an amount of 0.005 to 0.05 mol/l of contaminated

acetic acid;

b) the high-boiiing polyhydric alcohol used is a sub-
15 stance selected from the group consisting of
poly(vinyl alcohol), cane sugar and dextrose, starch

or cellulose.

The industrially prepared acetic acid is advantageously
reacted with an excess of the high-boiling polyhydric
20 alcohol in order to ensure as complete as possible a

removal of the aldehydes and acetals.



acetic acid; b) t he hi gh-boiling pol yhydric al cohol used is a sub- 15

* stance selected from the group consisting of poly(vinyl alcohol),
cahe sugar and dextrose, starch or cellulose. The industrially prepared
acetic acid is advantageously reacted y th an excess of the high-boiling
pol yhydric 20 alcohol in order. to ensure as conplete as possible a
renoval of thé gaathybsiamilcuimlalwhich isl-obtainedbly i bydtebyheiswhEch is
obt ai ned by hydrolysis of poly(vinyl acetate) in nmethanol can

advant ageous| PHY é‘é’é’ﬁ’.l | pcekrlyeh dar tmethangl f cant issvasttageousiaushei al
acetic 5 acid is desired, the addition of the high-boiling poly- hydric
al cohol can b&&fi%pensed with. Exanple 1 shows the cleaning effect wthout
addi tion of high-boiling poly- hydric alcohol. The Exanples 1, 2 and the
conparative exanple were 10 carried out with an industrially prepared

acelic afgyg b\;@é%ﬁﬁ“éi PEE AP L] PYEL0: dATPHE | £hE5indGEELEaFCLEERA! N

5 acid is desired, the addition of the high-boiling poly-
hydric alcohol can be dispensed with. Example 1 shows the
cleaning effect without addition of high-boiling poly-

hydric alcochol.

The Examples 1, 2 and the comparative example were
10 carried out with an industrially prepared acetic acid

which contained the following. impurities:

Acetic acid content 99.6 i%_bv weight]
Water 0.036 [% by weight]
Formaldehyde 57 [ppm]
15 Acetaldehyde . 1.8 {ppm]
Methyl acetate . 59 [ppm]
Ethyl acetate 151 ' [ppm]
Iscopropyl acetate . 40 [ppm]
Methoxymethyl acetate : 130 | [ppm]

20 Chromic acid test,
according to Schering 80 [g of CrO; % kgl

* (% kg denotes "per 100 kg")

The invention is described in more detail by means of the

examples.



Wt er . | 0.036 [% by wei ght] Fornal dehyde

57 [ ppn] 15 - Acet al dehyde 1.8

[ ppmi Methyl acetate - 59 "[ppmM Et hyl
acetate S 151 [ ppm Isopropyl acetate
40 [ ppm] Met hoxynet hyl ac8t ate 130

[ppm 20 Chr Qi fm@icd di t GfthARC YdHiNE oD oFC BRI 1yIFdric alcohol) 80 [0
of [err] %kg] (%Kg denotes "per 100 kg") The invéntion is described in
nore detail by nmeans of the exanples. -5- Exanmple 1 (without addition of
pol yhydric alcohol) 5 kg of industrially prepared acetic acid, together
with 3.5 g of vatkg ahdidustofiaidiyhprepakednacetdicdacdd;, etpgathdriwithe
evaporator of a vapor baffle plate colum 5 havi ng 20 pl ates and were
refluxed for 3 % 2tgarfomatrmdandedsar obHf mgtbaniegul fohdcniaqid.c waset hen
fractionally distilled at an overhead pressure of 350 nbar with a reflux
rati o decreasi RLaARAriR the eyRPezator (of 22 1yarey bafbiei Rirtedroivonl -

fractions, én tl?at\%ﬁg a’iot Eglaatelsognd were refluxed for 3 h at an overhead

pressure of 350 mbar. The mixture was then fractionally
disfilled at an overhead pressure of 350 mbar with a
reflux ratio decreasing towards the end.(lozl to 2:1). By
combining individual fractions, in total, after a low-
10 boiling first runnings of 0.54 kg (including cold trap
product), 1.68 kg of acetic acid (33.6% by weight of
starting material) were obtained having a chromic acid
test of 21 g of Cx0; % kg and 2.73 kg of acetic acid
(54.6% by weight of starting material) having a chromic

15 acid test < 10 g of Cro; % kg.
Example 2 (with addition of polyhydric alcohol)

5 kg of industrially prepared acetic acid, together with
3.5 g of water, 5 g of methanesulfonic acid and 0.9 g of
MOWIOL® 10-74 (10-fold equivalent excess éalculated on
20 aldehyde and acetal), were refluxed in a 6 1 glass flask
| having an attached 20-plate vapor baffle plate column at
an overhead pressure of 350 mbar for 3'hours at a bottom
temperature of 87.5°C. The fractionﬁl distillation at a
reflux ratio of 10:1 yielded 350 g of an aqueous first
25 runnings having a chromic acid test of 216 g of Cros

% kg. At bottom temperatures between 90°C and 112°C (89°C



10 bailing first runnings of 0.54 kg (including cold trap product), 1.68
kg of acetic acid (33.6% by weight of starting material) were obtained
having a chromc acid test of 21 g of [err] % kg and 2.73 kg of acetic
acid (54.6% by wei ght™ of starting materi %I) having a chromc 15 acid test
< 10 g of [err] %kg. Exanple 2 (with add t7 on of polyhydric alcohol) 5 kg
of industrially | h O, et t i th f of
met hanesul f oni c ﬁ%ﬁ'ﬁ%‘g@%‘g%?ﬂmo_ gr??igﬂa@74oiig?€%§dteq F%EF@‘E?
excess cal cul at ey @) 3P th < RadE ndyFeFAKA R tI0EN(G 0k 21 bBX2d1) N 25801g

gl ass flask having an attached 20-plate vapor baffle plate colum at an
over head pressursf el Nbedd fwérs tiel Sobtainbdt havihe n@peeRiohtcObheid
87.5[err]. The fractional distillation at a reflux ratio of 10:1 yiel ded
350 g of an aquemeet f PESt7 2P ofr W@HO,nHskiyaviDAR alOhrpmldtged d<t &2 oof 016 ¢
of [err] %kg. At bottomtenperatures between 90[err] and 112[err] (89[err]
-6- to 90[er¥] &Gl &t &gl0 8hdi htheol ammlydier a® ey affabdeg7fler wap
with decreasing reflux ratio (10:1 to 2:1), 4520 of acetic acid were then

obt ai ned havi ng PEhinpt ¢ Btz qepResmEe §0 ofe arryicoagidougedri dy: <

32 g of further 23 g are located in the distillation cold trap.,

the residue remains as digtillation bottom product.

TABLE 1

10 ' Purified acetic acid
Acetic-acid content 99.8 [%]
Water ' 0.18 [%]
Formaldehyde . < 10 [ppm]'
lAcetaldehyde 0.2 [ppm]

15 Methyl acetate < 10 [ppml
Ethyl acetate | < 10 : [ppm]
Isopropyl acetate < 10 ' [ppml]
Methoxymethyl acetate | < 10 [ppm]

Chromic acid test,

20 according to Schering 7 [g of Cr0, % kgl
Comparativé Example (purification by distillation only)

500 g of industrially prepared acetic acid were placed in
the evaporator o¢f a column having 30 plates. Under
complete reflux conditions, the evaporator contenés were

25 heated to 85°C at an overhead column pressure of



5 [err] %Kkg) and the analysis listed in Table 1 was obtained.
-This represents 90% of the acetic acid used. A further 23 g are |located in
the distillation cold trap, the residue remains as distillation bottom

product. TABLE 1 10 -7 - Purified acetic
acid Acetic acid content 99.8 . [P@. WAt er
0. 18 230 mprkorhsl deiopdeas the column was inc qqui, ibrium,

[ ppm Acet al dehyde . . 0.2, [p 15
Met hyl acetate fractional distillatiopywas carried out:pﬁﬁi a4 ludf:e?gt e

< 10 [ I sopr.opyl acetate < 10

[ppm] Met hoxyrrét’ﬂ‘yl lgggl’été %’J.IPSX; runn:.ngsloof 83 g was ta{:sgpirﬂofém Oam. c

acid test, 20 accqrding .t herj.n : o] r kg]

Conmparative Exef‘ﬁﬁlce 1(’5‘u?’|g‘15i g’é’?lggﬁggyg%ils 7| g eﬁaivg'r?gorﬁ %’rg%gcg;%#‘ﬁ Edstt _

| ndustrially prapar ofh 3pcbiCcabl oy 5 € #hecedinbwilig Q%3ny Aprapiealcol um
nder

having 30 pl ates. conpl ete reflux conditions, the evaporat or contents
were 25 heatedadd) WwWHEr4d] chebmidnNacoictlgdd ofc Gt N g psLSEHOS %0kg, - 7-
had a further improved purity. Subsequently to this
fraction, a further 83 g were obtained having a chromic
acid test of < 32 g of Cr0; % kg. 27 g remained as bottom
10 product. In total, 50.0% of the acetic acid used were
obtained having a .chfomic acid test < 32 g of Cr0; % kg

and 28.0% of the acetic acid used were obtained having a

chromic acid test < 10 g of Cr0; % kg.



230 nbar. As soon as the colum was in equilibrium fractional distilTation
was carried out at a reflux of 6:1. After a first runnin

taken off, a fraction was obtained of 167 g having a chrgﬂ“llelmﬁlmmm"ml
of <32 g of [err] %kg. The follow nggl39 g of distil- late,c withras =
chromic acid test of < 10 g of [err] % kg, had a further inproved purity.
Subsequently to this fraction, a further 83 g were obtained having a
chromic acid te Oflifﬁg#héﬁ [err] %kg. 27 g remained as bottom 10 -
product. In total he acetic acid used were obtained having a
chromc acid test < 32 g of [err] %kg and 28. 0% of the acetic acid used
wer e obtained having a chromc acid test < 10 g of [err] % kg. - 8-
Patent Clains 1.1, ARDroessSsss Ofot NEnéerBravaf o2l delud aeandnacah@biﬂéom
i'ndustrially prepared acetic acid, which conprises reacting the

contam nated acetic affdhi n;ﬁdustnanfae prepapee ohcatBeonabed, acimiqand
0.05 to 1% by weight of water and, if required, of 3 to 10 equiva- lents,
cal cul ated on aIdehyd&mmmh&mmtaéactﬁng_hhgheohuahmngtpdl;b;diccaahdoﬂﬁ

havi ng the general
the presence of a Brémnstedt acid and 0.05 to 1% by
weight of water and, if required, of 3 go 10 equiva-
lents, calculated on ﬁldehyde and acetal, of ‘a high-
boiling polyhydric alcohol having the general

structural member

O—-DI

[-CH-(CH,) -1,

10 in which n is an integer from 0 to 3 and m is an
integer greater than 3, at temperatures of 50 to
118°C for a.period of 1 to 5 hours, and then isolat-
ing the pure aceﬁic acid from the reaction product

by fractional distillation.

15 2. The process as claimed in claim 1, wherein the
Brénstedt acid used is a substance selected from the
groug consisting of sulfuric acid, methanesulfonic
acid, toluenesulfonic acid or phosphoric acid in an
amount of 0.005 to 0.05 mol/l of contaminated acetié

20 acid.

3. The process as claimed in claim 1, wherein the high-

boiling polyhydric alcohol used is a subsgtance



structural nenber [err] 10 in which nis an intEgg%~i££EﬂiLi£Lé}%ﬁﬂf‘
'mis an integer greater than 3, at tenperatures of 50 to 118[err] for :
period of 1 to 5 hours, and then isolat- ing the pure acetj mmmu!\ﬂﬂmm
reaction product by fractional distillati%n. 15 2. The Luu s *

claimed in claim1, wherein the Bronstedt acid used is a substfnce sel ected
fromthe group consisting of sulfuric acid, nethanesulfonic acid,

t ol uenesul foni ¢ aci-d or phosphoric acid in an amount of 0.005 to 0.05 nol /|

of contam nated acetic 20 - acid. 3. The process as clained in claim

Sl boted from the o BoscEns Sy B CaPvREl SRy JoR W Aag,

sel ected fromthe group consisting of p
dextrose, starch a9kof6h) Ul OS€ane sugar, dextrose, starch or

cellulose.



