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Description

[0001] The present invention relates to a process for the catalytic halogenation of an organic compound comprising
at least one vicinal diol moiety by a hydrogen halide in the presence of a suitable catalyst.
[0002] Halogenation of organic compounds comprising at least one vicinal diol moiety is an industrially relevant reaction
since the resulting products are used in the preparation of epoxides. Epichlorohydrin, for example, which is a widely
used precursor to epoxy resins, can be prepared by reacting a dichloropropanol such as 2,3-dichloropropan-1-ol or 1,3-
dichloropropan-2-ol with a base. Known processes to prepare dichloropropanol include the chlorination of glycerol using
anhydrous hydrochloric acid, in the presence of a catalyst, often a carboxylic acid. DE 197308, for example, describes
a process for preparing a chlorohydrin by chlorination of glycerol using anhydrous hydrogen chloride in the presence of
an organic acid as the catalyst such as acetic acid, formic acid, propionic acid, cinnamic acid, 1,9-nonanedicarboxylic
acid, etc.
[0003] JP 2009046437 discloses a process for the preparation of dichloropropanol by reacting glycerol with hydrochloric
acid in the presence of a ketone or aldehyde as an alternative for the widely used carboxylic acid catalyst. Examples of
catalysts are mentioned to be acetone, methyl ethyl ketone (MEK), acetophenon, and propionic aldehyde.
[0004] The catalysts according to JP 2009046437 have reasonable catalytic activity, but for applicability on an industrial
scale, a higher catalytic activity would be desirable. Furthermore, these catalysts are relatively volatile. Since generally
the product is isolated via distillation, this has the disadvantage that relatively large amounts of catalyst will be drawn
off by evaporation together with the product. Moreover, when using for example acetone as the catalyst, the reaction
has to be performed under pressure in order to obtain acceptable reaction rates.
[0005] Hence, it is an object of the present invention to provide an improved halogenation process wherein a catalyst
is used which demonstrates an improved activity and preferably can be used under atmospheric reaction conditions.
[0006] It has surprisingly been found that this objective is met if the organic compound comprising at least one vicinal
diol moiety is brought into contact with a hydrogen halide in the presence of catalyst which is an organic compound
comprising a β-diketone moiety or a β-keto aldehyde moiety.
[0007] The skilled person will understand that the keto form of the catalyst is in equilibrium with the enol form (keto-
enol tautomerism). It is furthermore noted that the term "an organic compound comprising a β-keto aldehyde moiety"
includes malonic aldehyde (propanedial), optionally with one or two alkyl substituents on the bridging carbon atom.
[0008] In a particularly preferred embodiment of the present invention, a catalyst is used comprising a β-diketone
moiety. Examples thereof include 2,4-pentanedione (which is also denoted as acetylacetone), 1-phenyl-1,3-butanedione
(also denoted as 1-benzoylacetone), dibenzoylmethane, 3,5-heptanedione, 1,3-cyclopentanedione, 2,4-hexanedione,
and 1,3-cyclohexanedione. It is also possible, however, to use an organic compound comprising more than two carbonyl
groups, with at least two of these carbonyl groups being placed in a β-position in relation to each other. Suitable examples
of compounds comprising three ketone groups include triacetylmethane, 1,1,2-triacetylethane, 2,4,6-heptanetrione,
1,3,5-and cyclohexanetrione. An example of a suitable tetraketone is 1,1,2,2-tetraacetylethane. Furthermore, it is possible
to use a precursor of an organic compound comprising a β-diketone moiety in the halogenation process according to
this invention. By the term precursor of an organic compound comprising a β-diketone moiety is meant an organic
compound which will provide a β-diketone compound under the halogenation reaction conditions. Suitable examples of
such compounds include enol ethers. In a particularly preferred embodiment, a β-diketone-comprising organic compound
is used as the catalyst which is not highly sterically hindered. By "highly sterically hindered" we mean that the three
carbon atoms attached to the carbonyl groups together comprise three or fewer hydrogen atoms.
[0009] In another preferred embodiment a β-diketone moiety or β-keto aldehyde moiety-comprising compound is used
as the catalyst which has a melting point of less than 500°C, more preferably of less than 400°C, and most preferably
of less than 300°C. Preferably, said catalyst has a boiling point higher than 120°C in order to reduce the amount of
catalyst that will end up in the isolated halogenated product.
[0010] The organic compound according to the present invention to be halogenated with one or both hydroxyl groups
comprises at least one vicinal diol moiety. By the term vicinal diol moiety is meant that the organic compound comprises
at least two hydroxyl groups in a vicinal position in relation to each other, i.e. the hydroxyl groups are attached to adjacent
carbon atoms. The OH groups can be primary, secondary, or tertiary OH functionalities. Said compounds may comprise,
besides the vicinal diol functionality, heteroatoms such as a halide, sulphur, phosphorus, nitrogen, oxygen, silicon, boron,
or combinations thereof. Preferably, the organic compound which is to be halogenated according to the present invention
is a liquid at the reaction temperature.
[0011] Preferred examples of organic compounds which are suitable for halogenation according to the present process
include 1,2-ethanediol, 1,2-propanediol, 1,2,4-butanetriol, 1,2-pentanediol, 1,2-hexanediol, and glycerol.
[0012] In a particularly preferred embodiment of the present invention, glycerol (1,2,3,-propanetriol) is halogenated.
In this case, preferably, glycerol is used which has been obtained as a byproduct in the production of biodiesel or during
conversions of fats or oils of plant or animal origin in general, such as saponification, trans-esterification or hydrolysis
reactions. Halogenated products produced from glycerol, i.e. dichlorohydrins or dibromohydrins, are preferably used in
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conventional processes to produce epichlorohydrin and epibromohydrin, respectively, in the presence of a base. The
preparation of epichlorohydrin can take place as described for example in Organic Syntheses, Coll. Vol. 2, p. 256, Vol.
16, pages 30-31 or in DE 1 075 103.
[0013] The hydrogen halide can be used in the form of an aqueous solution or as gaseous hydrogen halide. The use
of gaseous hydrogen halide is most preferred. The hydrogen halide used in the process according to the present invention
preferably is hydrogen bromide or hydrogen chloride. Hydrogen chloride is most preferred. Although the application of
pure hydrochloric acid (>99% pure) is preferred, a person skilled in the art will realize that the process according to the
present invention is particularly suitable for application of raw materials with only limited purity, e.g. HCl produced as a
byproduct from a chemical production process.
[0014] In one embodiment of the process according to the present invention, the organic compound comprising at
least one vicinal diol moiety is placed in a closed reaction vessel, heated, and pressurized under an atmosphere of
hydrogen halide gas in the presence of the catalyst comprising a β-diketone moiety. The present invention may include
various process schemes. Thus the process can be carried out in a batch reactor, preferably in fed-batch operation, or
in a continuously operating system such as in a cascade of continuous flow reactors of the liquid gas type.
[0015] In an exemplifying batch process, the organic compound comprising at least one vicinal diol moiety which is
to be halogenated and the catalyst comprising aβ -diketone moiety are charged to a reaction vessel. Gaseous hydrogen
halide is then added to the desired pressure, and the reaction mixture is heated to the desired temperature for the desired
length of time. The reaction mixture is then discharged from the reaction vessel and either purified or sent to other
equipment for further processing, or to storage.
[0016] In an illustrative fed-batch process, one or more of the reagents are fed to a reaction vessel over a period of
time throughout the reaction while other reagents are fed only at the start of the reaction. In such a process, for example,
the organic compound comprising at least one vicinal diol moiety and the catalyst comprising a β-diketone moiety may
be fed in a single batch to a halogenation reactor, which is then held at reaction conditions for a suitable time, while a
hydrogen halide gas is fed continuously throughout the reaction at the desired rate, which may be at constant flow, or
constant pressure. After the reaction, the hydrogen halide feed can be terminated, and the reactor contents can be
discharged for storage, purification or further processing.
In the large-scale production of chemicals it is preferred to employ a continuous process. The continuous process may
be, for example, a single-pass or a recycle process. In a single-pass process, one or more of the reagents pass through
the process equipment once, and then the resulting effluent from the reactor is sent for purification or further processing.
In such a scheme, the organic compound comprising at least one vicinal diol moiety and the catalyst comprising a β-
diketone moiety may be fed to the equipment and hydrogen halide gas added as desired at a single point or at multiple
points throughout the process equipment, which may include continuously stirred tank reactors, tubes, pipes or combi-
nations thereof.
In a continuous recycle process, one or more of the unreacted starting material, reaction intermediates, hydrogen halide,
or the catalyst according to the present invention exiting from the process equipment are recycled back to a point earlier
in the process. In this manner, raw material efficiencies are maximized and/or catalysts reused. Since catalysts are
reused in such a process scheme, it may be desirable to employ the catalysts in a higher concentration than is the case
in a single-pass process, where they are often discarded. This may result in faster reactions, or in smaller process
equipment, which results in lower capital costs for the equipment employed.
[0017] The total mean residence time of the reaction mixture in the reactor typically is at least 15 minutes, preferably
at least 2 hours, and most preferably at least 4 hours. Typically, the total mean residence time is less than 24 hours,
more preferably less than 18 hours, most preferably less than 12 hours.
[0018] International patent applications WO 2006/020234 and WO 2005/054167 show detailed examples of suitable
equipment for carrying out the process according to the present invention.
[0019] The catalyst according to the present invention can be introduced into the reaction vessel neat, or as a solution
in one of the reactants, e.g. glycerol, or in an appropriate organic solvent. Suitable organic solvents include alcohols
and esters. The addition of the catalyst can be performed continuously or discontinuously. The catalyst according to the
present invention is typically used in an amount of at least 0.05% by weight, more preferably at least 0.5% by weight,
and most preferably at least 1% by weight, based on the total weight of the liquid reaction mixture. Preferably, no more
than 50% by weight, more preferably no more than 25% by weight, and most preferably no more than 15% by weight
of catalyst is employed, based on the total weight of the liquid reaction mixture.
[0020] The organic compound comprising at least one vicinal diol moiety can be contacted with the hydrogen halide
gas in any conventional manner. For example, it can be added through nozzles, perforated plates or pipes, microporous
plates, and ejectors. Typically, for each mole of hydroxyl groups to be halogenated, at least 1 mole, more preferably at
least 1.1 moles, and even more preferably at least 1.2 moles of hydrogen halide gas are added. Typically, no more than
10 moles, preferably no more than 5 moles, and most preferably no more than 3 moles of hydrogen halide gas are added
for each mole of hydroxyl groups to be halogenated. As the skilled person will understand, if the process is operated by
circulating at least part of the reaction mixture, it is possible to use less than 1 mole of hydrogen halide gas for each
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mole of hydroxyl groups to be halogenated.
[0021] It may be preferred to purify the organic compound which is to be halogenated before it is employed in the
halogenation reaction by removing contaminants, e.g. water, organic contaminations or inorganic contaminations, before
use. The purification can be performed using purification techniques well known in the art, such as distillation, extraction,
absorption, centrifugation, or other appropriate methods.
[0022] Recovery of the halogenated product can be achieved in a variety of ways. It is preferably achieved by distillation
or evaporation, preferably in a continuous fashion, either directly from the reaction vessel or from a separate piece of
equipment such as a vaporizer or a distillation column. Alternatively, the halogenated product can be isolated via liquid
extraction or absorption.
[0023] To achieve higher conversions, it might be advisable to remove at least part of the water produced during the
reaction. This can for example be achieved via distillation under reduced pressure. For this purpose, use may be made
of any conventionally employed device for distillation, such as evaporators of various constructions with or without a
source of heat, rectification columns with various internals such as trays, structured packing, random packing, etc.
The process according to the present invention is typically carried out at a temperature of at least 20°C, more preferably
at least 40°C, even more preferably at least 60°C, and most preferably at least 80°C. The temperature preferably is at
most 160°C, more preferably at most 150°C, even more preferably at most 140°C.
[0024] The process is preferably carried out at a pressure of at least 0.3 bar, preferably at least 0.5 bar, since reduced
pressure will have a negative effect on the overall reaction rate Preferably, the pressure is not higher than 10 bar, more
preferably not higher than 5 bar, and most preferably not higher than 3 bar. Most preferably, the halogenation process
is carried out at atmospheric pressure.
[0025] With the present process, significantly lower amounts of catalyst end up in the product as compared to processes
wherein prior art catalysts such as acetone are used, and often traces of catalyst cannot be detected at all.
[0026] In one embodiment according to the invention, glycerol is used as the organic compound which is chlorinated.
The monochlorohydrin produced is preferably used to prepare glycidol by bringing it into contact with a base. Such a
process is described for example in WO 2009/016149. The dichlorohydrin (often a mixture of 2,3-dichloropropan-1-ol
and 1,3-dichloropropan-2-ol) produced is preferably used to prepare epichlorohydrin by bringing it into contact with a
base. Such a process is described for example in Organic Syntheses, Coll. Vol. 2, p. 256 (1957); Organic Syntheses,
Coll. Vol. 1, p. 233 (1958); GB 2173496; US 4,496,753; US 2008/0015369; US 2008/0015370; US 2008/0045728; or
EP 1 059 278.
In another embodiment according to the invention, 1,2 ethanediol is used as the organic compound which is chlorinated
to produce chloroethanol. Ethylene oxide can be prepared by bringing the chloroethanol into contact with a base (see
for example Kirk-Othmer Encyclopedia of Chemical Technology, Third Edition, Vol. 9, John Wiley & Sons (1980), p.
432-471; Wurtz, A. (1859). Compt. rend. 48: 101-104; P. P. McClellan (1950). "Manufacture and Uses of Ethylene Oxide
and Ethylene Glycol". Ind. Eng. Chem. 42: 2402-2407).
In yet another embodiment according to the invention, 1,2-propanediol is used as the organic compound which is
chlorinated to produce chloropropanol. Typically, a mixture of 1-chloro-2-propanol and 2-chloro-1-propanol is obtained,
with 1-chloro-2-propanol being the major part. Propylene oxide can be prepared by bringing the chloropropanol into
contact with a base. Such a process is described for example in Organic Syntheses, Coll. Vol. 8, p.434 (1993); Vol. 66,
p.160 (1988); and Kirk-Othmer Encyclopedia of Chemical Technology, Third Edition, Vol. 19, John Wiley & Sons (1982),
p. 246-274).
[0027] The process according to the present invention is further illustrated by the following examples.

EXAMPLES 1-3 and COMPARATIVE EXAMPLES A-C

[0028] The following screening test was used to assess the catalytic activity. A small vial was filled with a mixture of
glycerol (ex J.T. Baker) and hydrochloric acid (36-38% aqueous solution, ex J.T. Baker). A typical mixture consisted of
15 wt% of glycerol and 85 wt% of hydrochloric acid solution. To the vial a catalyst was added, in an amount of about
0.2 to 10 grams of mixture. The vial was subsequently heated to 60-70°C and kept at that temperature for 60-80 hours.
The organic composition was analyzed by HPLC. The catalytic activity was evaluated as the relative amount of dichlo-
ropropanol (DCH) formed in the test vial compared to the DCH formed in a blank test-vial, i.e. without addition of a
catalyst. 2,3-Pentanedione (ex Acros), 1,3-cyclohexanedione (ex Aldrich), and 3,5-heptanedione (ex Aldrich) were used
in Examples 1, 2, and 3, respectively. The results are summarized in Table 1 and compared to the results obtained using
no catalyst (Comparative Example A), acetone (Comparative Example B), and methyl ethyl ketone (Comparative Example
C) (acetone and MEK ex Fluka).
[0029] As can be derived from Table 1, the catalysts according to the invention demonstrate improved catalytic activity
compared to the monoketones such as acetone and MEK. Further, a good selectivity towards DCH is observed.
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Claims

1. A process for the catalytic halogenation of an organic compound comprising at least one vicinal diol moiety, said
process comprising a step of bringing the organic compound comprising at least one vicinal diol moiety into contact
with a hydrogen halide in the presence of a catalyst, characterized in that the catalyst is an organic compound
comprising a β-diketone moiety or a β-veto aldehyde moiety.

2. A process according to claim 1 wherein the catalyst is an organic compound comprising a β-diketone moiety.

3. A process according to claim 2 wherein the catalyst is selected from the group consisting of 2,4-pentanedione, 1-
phenyl-1,3-butanedione, dibenzoylmethane, 3,5-heptanedione, 1,3-cyclopentanedione, 2,4-hexanedione, 1,3-cy-
clohexanedione, triacetylmethane, 1,1,2-triacetylethane, 2,4,6-heptanetrione, 1,3,5-cyclohexanetrione, and 1,1,2,2-
tetraacetylethane.

4. A process according to any one of the preceding claims wherein the organic compound comprising at least one
vicinal diol moiety is selected from the group consisting of 1,2-ethanediol, 1,2-propanediol, 1,2,4-butanetriol, 1,2-
pentanediol, 1,2-hexanediol, and glycerol.

5. A process according to any one of the preceding claims wherein the hydrogen halide is hydrogen chloride.

6. A process according to claim 5 wherein the hydrogen chloride is gaseous hydrogen chloride.

7. A process according to any one of the preceding claims wherein for each mole of hydroxyl groups to be halogenated,
between 1 and 10 moles of hydrogen halide are added.

8. A process according to any one of the preceding claims wherein the process is carried out at a temperature of
between 20° and 160°C.

9. A process according to any one of the preceding claims wherein the organic compound comprising at least one
vicinal diol moiety is glycerol and the hydrogen halide is gaseous hydrogen chloride.

10. A process according to claim 9 wherein monochlorohydrin is prepared which is subsequently used to prepare glycidol
by bringing the monochlorohydrin into contact with a base.

11. A process according to claim 9 wherein dichlorohydrin is prepared which is subsequently used to prepare epichlo-
rohydrin by bringing the dichlorohydrin into contact with a base.

12. A process according to any one of claims 1-8 wherein the organic compound comprising at least one vicinal diol
moiety is 1,2-ethanediol or 1,2-propanediol and the hydrogen halide is gaseous hydrogen chloride.

13. A process according to claim 12 wherein the resulting chloroethanol or chloropropanol is subsequently used to
prepare ethylene oxide and propylene oxide, respectively, by bringing the chloroethanol or chloropropanol, respec-

Table 1

Example Catalyst catalyst fraction mol fraction [mol%]

[wt%] glycerol MCH DCH

A none 98.2% 1.8% 0.0%

B acetone 2.3% 56.3% 41.8% 1.9%

C methyl ethyl ketone (MEK) 2.9% 68.8% 30.4% 0.8%

1 2,4-pentanedione 3.5% 15.5% 71.3% 13.2%

2 1,3-cyclohexanedione 2.8% 15.6% 68.8% 15.6%

3 3,5-heptanedione 2.9% 12.7% 69.4% 17.8%
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tively into contact with a base.

Patentansprüche

1. Verfahren zur Katalysatorhalogenierung einer organischen Verbindung mit mindestens einem vicinalen Diolanteil,
wobei das Verfahren einen Schritt des Inkontaktbringens der organischen Verbindung mit mindestens einem vici-
nalen Diolanteil mit einem Hydrogenhalid in Gegenwart eines Katalysators aufweist, dadurch gekennzeichnet,
dass der Katalysator eine organische Verbindung mit einem β-Diketonanteil oder einem β-keto-Aldehydan-teil ist.

2. Verfahren nach Anspruch 1, wobei der Katalysator eine organische Verbindung mit einem β-Diketonanteil ist.

3. Verfahren nach Anspruch 2, wobei der Katalysator aus der Gruppe ausgewählt ist, die folgendes aufweist: 2,4-
Pentandion, 1-Phenyl-1,3-Butandion, Dibenzoylmethan, 3,5-Heptandion, 1,3-Cyclopentandion, 2,4-Hexandion, 1,3-
Cyclohexandion, Triacetylmethan, 1,1,2-Triacetylethan, 2,4,6-Heptantrion, 1,3,5-Cyclohexantrion und 1,1,2,2-Te-
traacetylethan.

4. Verfahren nach einem der vorhergehenden Ansprüche, wobei die organische Verbindung mit mindestens einem
vicinalen Diolanteil aus der Gruppe ausgewählt ist, die 1,2-Ethandiol, 1,2-Propandiol, 1,2,4-Butantriol, 1,2-Pentan-
diol, 1,2-Hexandiol und Glycerol aufweist.

5. Verfahren nach einem der vorhergehenden Ansprüche, wobei das Hydrogenhalid Hydrogenchlorid ist.

6. Verfahren nach Anspruch 5, wobei das Hydrogenchlorid gasförmiges Hydrogenchlorid ist.

7. Verfahren nach einem der vorhergehenden Ansprüche, wobei für jedes zu halogenierende Mol Hydroxylgruppen
zwischen 1 und 10 Mol Hydrogenhalid zugesetzt werden.

8. Verfahren nach einem der vorhergehenden Ansprüche, wobei das Verfahren bei einer Temperatur zwischen 20°
und 160°C durchgeführt wird.

9. Verfahren nach einem der vorhergehenden Ansprüche, wobei die organische Verbindung mit mindestens einem
vicinalen Diolanteil Glycerol ist und das Hydrogenhalid gasförmiges Hydrogenchlorid ist.

10. Verfahren nach Anspruch 9, wobei Monochlorhydrin hergestellt wird, das anschließend verwendet wird, um Glycidol
herzustellen, indem man das Monochlorhydrin mit einer Base in Kontakt bringt.

11. Verfahren nach Anspruch 9, wobei Dichlorhydrin hergestellt wird, das anschließend verwendet wird, um Epichlor-
hydrin herzustellen, indem man das Dichlorhydrin mit einer Base in Kontakt bringt.

12. Verfahren nach einem der Ansprüche 1-8, wobei die organische Verbindung mit mindestens einem vicinalen Diol-
anteil 1,2-Ethandiol oder 1,2-Propandiol ist, und das Hydrogenhalid gasförmiges Hydrogenchlorid ist.

13. Verfahren nach Anspruch 12, wobei das resultierende Chlorethanol oder Chlorpropanol anschließend verwendet
wird, um Ethylenoxid bzw. Propylenoxid herzustellen, indem man das Chlorethanol bzw. das Chlorpropanol mit
einer Base in Kontakt bringt.

Revendications

1. Procédé pour l’halogénation catalytique d’un composé organique comprenant au moins une fraction diol vicinale,
ledit procédé comprenant une étape qui consiste à amener le composé organique comprenant au moins une fraction
diol vicinale en contact avec un halogénure d’hydrogène en présence d’un catalyseur, caractérisé en ce que le
catalyseur est un composé organique comprenant une fraction β-dicétone ou une fraction β-céto aldéhyde.

2. Procédé selon la revendication 1, dans lequel le catalyseur est un composé organique comprenant une fraction β-
dicétone.
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3. Procédé selon la revendication 2, dans lequel le catalyseur est choisi dans le groupe constitué de 2,4-pentanedione,
de 1-phényl-1,3-butanedione, de dibenzoylméthane, de 3,5-heptanedione, de 1,3-cyclopentanedione, de 2,4-hexa-
nedione, de 1,3-cyclohexanedione, de triacétylméthane, de 1,1,2-triacétyléthane, de 2,4,6-heptanetrione, de 1,3,5-
cyclohexanetrione et de 1,1,2,2-tétraacétyléthane.

4. Procédé selon l’une quelconque des revendications précédentes, dans lequel le composé organique comprenant
au moins une fraction diol vicinale est choisi dans le groupe constitué de 1,2-éthanediol, de 1,2-propanediol, de
1,2,4-butanetriol, de 1,2-pentanediol, de 1,2-hexanediol et de glycérol.

5. Procédé selon l’une quelconque des revendications précédentes, dans lequel l’halogénure d’hydrogène est le chlo-
rure d’hydrogène.

6. Procédé selon la revendication 5, dans lequel le chlorure d’hydrogène est le chlorure d’hydrogène gazeux.

7. Procédé selon l’une quelconque des revendications précédentes, dans lequel pour chaque mole des groupes
hydroxyle à halogéner, entre 1 et 10 moles d’halogénure d’hydrogène sont ajoutés.

8. Procédé selon l’une quelconque des revendications précédentes, dans lequel le procédé est mis en oeuvre à une
température comprise entre 20° et 160°C.

9. Procédé selon l’une quelconque des revendications précédentes, dans lequel le composé organique comprenant
au moins une fraction diol vicinale est le glycérol et l’halogénure d’hydrogène est le chlorure d’hydrogène gazeux.

10. Procédé selon la revendication 9, dans lequel la monochlorhydrine est préparée qui est ensuite utilisée pour préparer
du glycidol en amenant la monochlorhydrine en contact avec une base.

11. Procédé selon la revendication 9, dans lequel la dichlorhydrine est préparée qui est ensuite utilisée pour préparer
l’épichlorhydrine en amenant la dichlorhydrine en contact avec une base.

12. Procédé selon l’une quelconque des revendications 1 à 8, dans lequel le composé organique comprenant au moins
une fraction diol vicinale est le 1,2-éthanediol ou le 1,2-propanediol et l’halogénure d’hydrogène est le chlorure
d’hydrogène gazeux.

13. Procédé selon la revendication 12, dans lequel le chloroéthanol ou le chloropropanol résultant est ensuite utilisé
pour préparer l’oxyde d’éthylène et l’oxyde de propylène, respectivement, en amenant le chloroéthanol ou le chlo-
ropropanol, respectivement, en contact avec une base.
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