(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date (10) International Publication Number
12 June 2003 (12.06.2003) PCT WO 03/048098 A2
(51) International Patent Classification’s  CO07C 51/363, (81) Designated States (national): AE, AG, AL, AM, AT, AU,
51/377, 51/487, 51/42, 53/16 AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
(21) International Application Number: PCT/EP02/12944 GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
. . MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE,
(22) International Filing Date: SG, SL, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
19 November 2002 (19.11.2002) UZ. VC. VN. YU. ZA. ZM. ZW.
(25) Filing Language: English  g4) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, 7ZW),
(26) Publication Language: English Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
(30) Priority Data: ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK,
01204651.2 4 December 2001 (04.12.2001)  EP TR), OAPI patent (BE, BJ, CE, CG, CI, CM, GA, GN, GQ,

GW, ML, MR, NE, SN, TD, TG).

(71) Applicant (for all designated States except US): AKZO

NOBEL N.V. [NL/NL]; Velperweg 76, NL-6824 BM Arn-  Published:
hem (NL). —  without international search report and to be republished

upon receipt of that report

(72) Inventors; and

(75) Inventors/Applicants (for US only): KOOIJMAN, For two-letter codes and other abbreviations, refer to the "Guid-
Cornelis [NL/NL]; Zwolseweg 99, NL-7412 AC Deven- 4nce Notes on Codes and Abbreviations" appearing at the begin-
ter (NL). AALDERING, Jacobus, Theodorus, Jozef "ing of each regular issue of the PCT Gazete.
[NL/NL]; Geerhuizen 27, NL-6983 HD Doesburg (NL).

(74) Agent: SCHALKWIJK, Pieter, Cornelis; Akzo Nobel
N.V., Intellectual Property Dept. (Dept. AIP), P.O. Box
9300, NL-6800 SB Arnhem (NL).

(54) Title: PROCESS FOR PREPARING MONOCHLOROACETIC ACID

(57) Abstract: The invention relates to a process for preparing monochloroacetic acid (MCA) comprising a chlorination step and a
hydrogenation step and is characterized in that said process comprises the removal of aldehydes from a process stream by peroxida-
tion using a peroxycarboxylic acid. A preferred peroxycarboxylic acid comprises peracetic acid. Preferably, the process is carried out
at a temperature of 60-100 °C, most preferably at atmospheric pressure. Preferably, an about equimolar amount of peroxycarboxylic
a acid is used relative to the molar amount of aldehydes present in the process stream. A practical choice for the process stream is the
acetic acid recycle stream. The invention process provides a clear and colourless MCA end product.

3/048098 A2



10

15

20

25

30

WO 03/048098 PCT/EP02/12944

PROCESS FOR PREPARING MONOCHLOROACETIC ACID

The present invention relates to a new process for preparing monochloroacetic
acid (MCA). |

A known process for preparing MCA is a two-step process comprising a
chlorination step and a hydrogenation step. In the first step, acetic acid is
reacted with chlorine in the presence of acetic anhydride, which is converted in
situ into the catalyst of this reaction, acety! chloride. The main reaction products
are MCA, hydrogen chioride, and dichloroacetic acid (DCA), which may be
present in the reaction product mixture in an amount of up to 6 wi%. In the
second step, the reaction product mixture of the first step - containing MCA,
DCA, and acetic acid - is subjected to hydrogenation in order to convert DCA
into MCA, thereby reducing the amount of DCA in the final product to typically
approx. 0.05 wt%.

A disadvantage of this process is that during the hydrogenation step several
aldehydes are formed. As a result, the final MCA product may become
coloured. Further, the presence of aldehydes in various process streams may
cause fouling of some parts of the equipment used for the manufacture of MCA
on a technical scale. It also adds to the emission to the environment of the

production site.

Hence, there is a need in the art of manufacturing MCA on a technical scale for

a solution to these problems.

The present invention offers a solution to the aforementioned problems and

provides a clear and colourless MCA end product.
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The process for preparing monochloroacetic acid comprising a chiorination step
and a hydrogenation step according to the present invention is characterized in
that said process comprises the removal of aldehydes from a process stream by

peroxidation using a peroxycarboxylic acid.

Incidentally, JP-A-04338357 discloses a process for the purification of acetic
acid comprising the addition of hydrogen peroxide to acetic acid and distilling
the resulting matter. It is mentioned that reducing impurities, especially

acetaldehyde, are removed by this process.

Further, JP-A-7326738 discloses a process for producing monochloroacetic
acid comprising the oxidation of chloroacetaldehyde with hydrogen peroxide at -

temperatures almost equal to the reflux temperature of the reaction mixture.

These prior art documents do not, however, relate to a process for preparing
MCA comprising a chlorination step and a hydrogenation step. Furthermore, we
surprisingly found that hydrogen peroxide does not provide the required
selectivity, since its use in the above-described MCA manufacturing process
generates chlorine from hydrogen ch'l‘oride and/or MCA, which in turn leads to
the formation of chlorinated aldehydes such as chloroacetaldehyde, dichioro-
acetaldehyde, and trichloroacetaldehyde - which is undesired. Also, hydrogen
peroxide is much slower in oxidizing aldehydes than the peroxycarboxylic acids

to be used in accordance with the present invention.

Any peroxycarboxylic acid is suitable for use in accordance with the present
invention. Preferably, the peroxycarboxylic acid should be compatible with the
above-described manufacturing process for preparing MCA. For example,
aqueous solutions of peroxycarboxylic acids are less suitable for use in the
invention process. Examples of suitable peroxycarboxylic acids include
peracetic acid, perpropionic acid, diperoxydodecanedioic acid, diperoxy-
isophthalic acid, monoperoxyphthalic acid, decylbutanediperoxycarboxylic acid,

3-chloroperbenzoic acid, and peroxydodecanoic acid. Preferably, the peroxy-
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carboxylic acid is a C4-Co4 monoperoxycarboxylic acid. More preferably, the
peroxycarboxylic acid is a C1-C42 monoperoxycarboxylic acid. Most preferably,
the peroxycarboxylic acid comprises peracetic acid. Peracetic acid is
commercially available as an equilibrium mixture comprising acetic acid —
hydrogen peroxide — peracetic acid — water, with a peracetic acid content of up
to 40% by weight. '

The amount of peroxycarboxylic acid to be used in the process of the present
invention typically is dependent on the amount of aldehydes present in the
process stream to be treated. In practice, an about equimolar amount of .

peroxycarboxylic acid is used relative to the molar amount of aldehydes

present. If a molar excess is used, any unreacted peroxycarboxylic acid needs -

to be destroyed. If less than an equimolar amount is used, the removal of

aldehydes from the process streams may not be complete.

The peroxycarboxylic acid to be used in accordance with the present invention
is added to the process stream in any conventional way. The reaction
conditions should be such that accumulation of the peroxycarboxylic acid is

prevented.

" -The peroxidation in accordance with the present invention may be carried out in

a wide temperature range, typically from -20°C to 150°C. A practical
temperature range for carrying out the peroxidation is 60-100°C. A preferred
temperature range is 70-90°C, more preferably it is about 80°C.

The invention process may be carried out in a wide pressure range, either
under a vacuum or at pressures up to 10x10° Pa (i.e. 10 bara). Preferably, the
process is carried out at pressures up to 6x10° Pa, more preferably up to 3x10°
Pa. Most preferably, the process in accordance with the present invention is

carried out at atmospheric pressure.
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Any process stream of the process for manufacturing MCA on a technical scale
which contains aldehydes can be treated in accordance with the present
invention. Typically, the reaction product of the hydrogenation step of the
manufacturing process described above is subjected to vacuum distillation and
the light ends fraction containing acetic acid is recycled to the chlorination unit.
The acetic acid recycle process stream is a practical choice for applying the
invention process. Other suitable process streams include the hydrogenation

product stream and the (absorbed) off-gas of the light ends distillation column.
The present invention is illustrated by the folldWing examples.
EXAMPLES

As an Example, peracetic acid obtained from Fluka (equilibrium mixture
containing 39 wt% peracetic acid in acetic acid, 3 wt% hydrogen peroxide, and
14 wt% water) was used. As a Comparative Example, hydrogen peroxide (70

wit% in water) was used.

All experiments were carried out in a batch reactor equipped with a heating
jacket, a reflux condenser, and a 4-pitched-blade glass stirrer, at 80°C and 1
bara (i.e. 1x10° Pa) pressure. Peracetic acid or hydrogen peroxide was dosed

to the reactor using a peristaltic pump.

Samples were taken from the acetic acid recycle process stream of a
commercial MCA plant having the following typical composition: 80-95 wt%
acetic acid, 0-15 wt% MCA, 1-5 wit% water, 0.5-1 wt% hydrogen chloride, and
0.5-1.5 wt% aldehydes. The hydrogen chloride was largely removed by
stripping at 60°C / 100 mbar (i.e. 1x10* Pa) (final content approx. 70 ppm)
before the addition of peracetic acid or hydrogen peroxide was performed.

The presence of acetaldehyde (ACA), chloroacetaldehyde (CAA), dichloro-
acetaldehyde (DCAA), and crotonaldehyde (CA) was analyzed in intermittently
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taken samples of the peracetic acid or hydrogen peroxide-treated reaction
mixture according to an HPLC 'method known to a person of ordinary skill in the
art.

Example 1

A 2.2-fold molar excess of peracetic acid was dosed in 16 min with a pump to a
one-litre stirred batch reactor containing approx. 400 g of an acetic acid recycle

sample, heated to 80°C.

After 30 min practically all aldehydes were converted/removed from the reaction

mixture. No increase in the amounts of CAA and DCAA was observed.

Example 2

A 5-fold molar excess of peracetic acid was dosed in 16 min with a pump to a
one-litre stirred batch reactor containing approx. 400 g of an acetic acid recycle
sample, heated to 80°C. In this Example, an acetic acid recycle sample was

used where the hydrogen chloride was not removed by stripping.
Again, after only 50 min practically all aldehydes were converted/removed from
the reaction mixture and no increase in the amounts of CAA and DCAA was

observed.

Comparative Example A

A 4.5-fold molar excess of hydrogen peroxide was dosed in 17 min with a pump
to a one-litre stirred batch reactor containing approx. 400 g of an acetic acid

recycle sample, heated to 80°C.

A strong increase in the amount of CAA - and to a lesser extent of DCAA - was
observed between 4 and 30 min. After 70 min the ACA was nearly completely

converted/removed from the reaction mixture, but there still lwas a considerable
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amount of CAA present — and some DCAA. After 150 min almost all CAA and
DCAA was converted.

In conclusion, the removal of aldehydes from a process stream of an MCA
manufacturing plant with peracetic acid — a peroxycarboxylic acid in accordance
with the present invention — proceeds faster, is more selective, and requires

less oxidizing agent than when hydrogen peroxide is used.

An additional advantage is that peroxycarboxylic acids are available as non-
aqueous solutions or as formulations containing less water than hydrogen
peroxide formulations, which are only available in the form of aqueous
solutions. Therefore, less or no water at all is introduced in the process of -

preparing monochloroacetic acid, which is an anhydrous process.
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CLAIMS

1. A process for preparing monochloroacetic acid comprising a chlorination
step and a hydrogenation step, said process comprising the removal of
aldehydes from a process stream by peroxidation using a peroxycarboxylic

acid.

2. A process according to claim 1, characterized in that the peroxycarboxylic

acid is a C4-C,4 monoperoxycarboxylic acid.

3. A process according to claim 1 or 2, characterized in that the

peroxycarboxylic acid comprise"s beracetic acid.

4. A process according to any one of claims 1-3, characterized in that the
peroxycarboxylic acid is used in an about equimolar amount relative to the

molar amount of the aldehydes present in the process stream.

5. A process according to any one of claims 1-4, characterized in that the

peroxidation is carried out at a temperature of 60-100°C.

6. A process according to any one of claims 1-5, characterized in that the

peroxidation is carried out at a temperature of 70-90°C.

7. A process according to any one of claims 1-6, characterized in that the

peroxidation is carried out at pressures up to 6x10° Pa.

8. A process according to any one of claims 1-7, characterized in that the

peroxidation is carried out at atmospheric pressure.

9. A process according to any one of claims 1-8, characterized in that the

process stream is the acetic acid recycle stream.
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