”~

PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

DfTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 3 :
A62D 3/00 Al

(11) International Publication Number:

(43) International Publication Date:

WO 94/25115

10 November 1994 (10.11.94)

(21) International Application Number: PCT/US94/04505

(22) International Filing Date: 2 May 1994 (02.05.94)
(30) Priority Data:
08/056,976 4 May 1993 (04.05.93) US

(71) Applicant: SCHERING CORPORATION [US/US]; 2000 Gal-
loping Hill Road, Kenilworth, NJ 07033 (US).

(72) Inventors: FITZGERALD, Maurice; 3 Mt. Herbert, Herbert
Road, Co. Wicklow (IE). CANTWELL, Eithne; 13 Elm
Park, Cellbridge, Co. Kildare (IE).

(74) Agents: THOMPSON, Paul, A. et al.; Schering-Plough Corpo-
ration, One Giralda Farms, M3W, Madison, NJ 07940-1000

US).

(81) Designated States: AU, BB, BG, BR, BY, CA, CN, CZ, FI,
GE, HU, JP, KG, KR, KZ, LK, LV, MD, MG, MN, MW,
NO, NZ, PL, RO, RU, SD, SI, SK, TJ, TT, UA, UZ, VN,
European patent (AT, BE, CH, DE, DK, ES, FR, GB, GR,
IE, IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF,
CG, CI, CM, GA, GN, ML, MR, NE, SN, TD, TG).

Published
With international search report.

(57) Abstract

(54) Title METHOD FOR THE DECOMPOSITION OF TRICHLOROACETIC ACID

A process for the decomposition of trichloroacetic acid (TCAA) to form chlorides, carbonates and formates is disclosed. The process
comprises treating TCAA with 6 or more equivalents of a metal hydroxide at a temperature above 60 °C.
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METHOD FOR THE DECOMPOQSITION OF
TRICHLOROACETIC ACID

BACKGROUND OF THE INVENTION

Trichloroacetic acid (TCAA) is used in high concentration
for the isolation and purification of protein, such as recombinant alpha-
interferon, from fermentation mixtures during commercial production.
Consequently, large quantities of TCAA are generated in the waste
stream. TCAA is corrosive, is not biodegradable and requires disposal
in an environmentally acceptable manner.

The Merck Index, 11th Ed., (1989) p. 1515, discloses the
decomposition products of TCAA as being chloroform, HCI, carbon
dioxide and carbon monoxide.

Methods for the chemical decomposition of TCAA are
known. For example, Verhock, J. Amer. Chem. Soc., 56, (1934) 571,
describes a process for decomposing TCAA comprising heating various
salts of TCAA at 70°C, to form chloroform, carbon dioxide and small
amounts of HCI. This process is unsuitable for the commercial
destruction of TCAA because the chloroform produced is a suspect
carcinogen creating new handling and disposal problems.

SUMMARY OF THE INVENTION

The present invention involves a process for decomposing
TCAA by treating with 6 or more equivalents of a metal hydroxide at a
temperature above 60°C.

Preferred is a process wherein 6 or more equivalents of
the metal hydroxide are used at a temperature of 90° to 150°C. Also
preferred is a process wherein the metal hydroxide is selected from an
alkali metal hydroxide, an alkaline earth hydroxide, or a combination
thereof.
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More preferred is a process as described above wherein
the metal hydroxide is selected from NaOH, KOH, or a mixture thereof, is
used at a temperature of 90° to 120°C, preferably at 100° to 115°C.

DETAILED DESCRIPTION

As used herein the term "metal hydroxide" means an alkali
metal hydroxide, an alkaline earth hydroxide, or a combination thereof;

"alkali metal hydroxide" means NaOH, KOH or LiOH; and

*alkaline earth hydroxide" means Mg(OH)2 or Ca(OH)a.

The process of the present invention comprises contacting
the waste stream containing TCAA with an excess of a metal hydroxide
at a temperature above 60°C. The TCAA and metal hydroxide can be
combined at a temperature of above 60°C. Altemnatively the TCAA and
metal hydroxide can be combined at 60°C, or at a temperature below
60°C, then heated to a temperature in excess of 60°C to carry out the
decomposition.

The contacting is carried out in the presence of water. The
metal hydroxide is introduced as an aqueous solution or alternatively as
a solid. Similarly, the TCAA can be introduced as an aqueous solution
or alternatively as a solid. Where both the TCAA and the metal
hydroxide are introduced as a solid, water is also added.

The decomposition method of the present invention results
in the chemical reaction of TCAA and the metal hydroxide to form the
corresponding metal chioride, metal carbonate and metal formate. For
example, where the metal hydroxide is NaOH the following chemical
reaction takes place:

CCI3COOH + 6 NaOH — 3NaCl + NagCO3 + NaOC(O)H + 3 H20

Where the metal hydroxide is a bivalent metal hydroxide, i.e., an
alkaline earth metal hydroxide, 6 equivalents of hydroxide anion are
provided by 3 mole of equivalents of the metal hydroxide. For example,
where the metal hydroxide is Ca(OH)2 the following chemical reaction
takes place:
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CCI3COOH + 3Ca(OH)2 — 38/»CaCly + CaCO3 + 1/» Ca[OC(O)H]»
+
3 H0

The TCAA decomposition method of the present invention
has significant advantages over the prior art methods described above.
The process of the present invention results in the decomposition of
TCAA to form chlorides, carbonates and formates which are readily
disposed of.

The decomposition of TCAA during the process of the
present invention is monitored by liquid chromatography (LC) under the
following conditions:

Column: Nucleosil® 120.5, C-18, 250 x 4.6 mm;

Mobile phase: 0.02 M KHoPQO4 (aqueous), adjusted to

pH = 2 with HaPO4, at a flow rate of 1.8 mL/min.
Detector: UV absorbance at 200 nm, or refractive index at
35°C.
The disappearance of TCAA and the formation of formate anion are both

followed using this methodology.

The presence and quantity of chloride anion formed by the
decomposition of TCAA is determined by titration using AgNOs.

The presence and quantity of carbonate anion formed by
the decomposition of TCAA is determined by titration with HCI using
phenolthalein (pH = 8 to 10) and methyl orange (pH = 3.2 to 4.4) to
indicate the two endpoints for carbonate anion.

The following examples are illustrative of the process of
the present invention:

Example 1

Combined 163.5 g (1 mole) of trichloroacetic acid (TCAA),
500 mL of water and 600 mL of 10 N NaOH (aqueous) and heated the
mixture at 90°-100°C. Monitored the decomposition of TCAA by liquid
chromatography as described above. The decomposition of TCAA was
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complete (by LC) in approximately 3 hours as indicated by the absence
of TCAA and the presence of 1 mole of formate anion in the resulting
mixture. Titration via the methods described above confirmed the
presence of 3 moles of chloride and 1 mole of carbonate.

Using substantially the same procedure, the
decomposition of TCAA was accomplished using 240 g (6 moles) of
NaOH pellets in place of the 10 N NaOH solution.

Example 2

Following the procedure of Example 1, TCAA was
decomposed by heating with 6 equivalents of KOH, or 6 equivalents of a
mixture of KOH and NaOH.

Example 3

The process of Example 1 was carried out using less than
6 equivalents of NaOH. The decomposition products included
chloroform and carbon monoxide.

Example 4

The process of Example 1 was carried out at a temperature
of 60°C. The reaction progressed very slowly as determined by liquid
chromatography.
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We Claim:

1. A process for decomposing trichloroacetic acid comprising
treating with 6 or more equivalents of a metal hydroxide at a
5 temperature above 60°C.

2. The process of claim 1 wherein the temperature is 90° to
150°C. '
10 3. The process of claims 1 or 2 wherein the temperature is

90° to 120°C.

4, The process of claims 1, 2 or 3 wherein the metal
hydroxide is selected from an alkali metal hydroxide, an alkaline earth
15 hydroxide, or a combination thereof.

5. The process of claims 1, 2, 3 or 4 wherein the the metal
hydroxide is selected from NaOH, KOH, or a mixture thereof.

20 6. The process of claims 1, 2, 3, 4 or 5 wherein the
temperature is 100°C to 115°C.
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