Process for preparing a chlorohydrin in corrosion-resistant apparatus
The present patent application claims the benefit of patent application FR
05.05120 and of patent application EP 05104321.4, both filed on 20 May
2005, and of provisional US patent applications 60/734659, 60/734627,
60/734657, 60/734658, 60/734635, 60/734634. 60/734637 and
60/734636, all filed on 8 November §005, the content of all of which is
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process for preparing a chlorohydrin.in apparatus made from materials

which are resistant to corrosion.  Chlorohydrins are reaction
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titanium alloys, enamel,thermoplastics based on fluor polymers, refractory
materials based on silicon carbide, graphite, impregnated graphite and
porcelain.  The present disclosure provides a process for preparing a
chlorohydrin. comprising : (a) a step in which a polyhydroxylated aliphatic
hydrocarbon, an ester of a polyhydroxylated aliphatic hydrocarbon or a
mixture thereof is subjected to reaction with a chlorinating agent
containing hydrogen chloride 2 (b)at least one other step, carried out in

apparatus made from or covered with materials which are resistant to the
chlorinatina anent 1inder the conditinne in which thice ctan ic realized



(b)the management of the streams in the process is simplified (c)the
overall cost of the process is reduced (d)the processes downstream of the
process for preparing the chlorohydrin, such as, for example, the purge
treatment by high-temperature oxidation, which requires low metal
contents, are not disrupted (e)the quality of the aqueous effluent from an
epoxide preparation which is supplieg, with mixtures of chlorohydrin and
water obtained from the process for chlorinating the polyhydroxylated
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least one other part made in apparatus made from or covered with
S5materials which are resistant to the chlorinating agent.  The term
"polyhydroxylated aliphatic hydrocarbon" refers to a hydrocarbon which
contains at least two hydroxyl groups attached to two different saturated
carbon atoms. The polyhydroxylated aliphatic hydrocarbon may contain,
but is not limited to, from 2 to 60 carbon atoms. 10Each of the carbons of
a polyhydroxylated aliphatic hydrocarbon bearing the hydroxyl functional
group (OH) cannot possess more than one OH group and must have sp3
hybridization. The carbon atom carrying the OH group may be primary,
secondary or tertiary. The polyhydroxylated aliphatic hydrocarbon used in
the present invention must contain at least two sp3-hybridized carbon
15atoms carrying an OH group. The polyhydroxylated aliphatic
hydrocarbon includes any hydrocarbon containing a vicinal diol (1,2-diol)
or a vicinal triol (1,2,3-triol), including the higher, vicinal or contiguous
orders of these repeating units. The definition of the polyhydroxylated
aliphatic hydrocarbon also includes, for example, one or more 1,3-, 1,4-,
1,5- and 1,6-diol functional groups.



20The polyhydroxylated aliphatic hydrocarbon may also be a polymer

such as polyvinyl alcohol. Geminal diols, for example, are excluded from
this class of polyhydroxylated aliphatic hydrocarbons. The

polyhydroxylated aliphatic hydrocarbons may contain aromatic moieties or
heteroatoms, including, for example, heteroatoms of halogen, 25sulphur,
phosphorus, nitrogen, oxygen, silicoh and boron type, and mixtures
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It has in fact been found, surprisingly, that corrosion phenomena may be
produced in the process other than in the step of chlorinating the polyhydroxylated
aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic hydrocarbon or the
mixture thereof, and may have an unfavourable overall impact on the economics of
the process.

The present disclosure further provides, accordingly, for the use of
apparatus made from or covered with materials which are resistant to the
chlorinating agents in a process for preparing a chiorohydrin comprising a step in
which a polyhydroxylated aliphatic hydrocarbon, an ester of a polyhydroxylated
aliphatic hydrocarbon or a mixture thereof is subjected to reaction with a
chlorinating agent containing hydrogen chloride, in at least one step other than the
reaction step.

The reason for this that it has been found that the use of this type of
apparatus makes it possible to prevent the corrosion by hydrogen chloride in the
presence of water and of the polyhydroxylated aliphatic hydrocarbon. The water
may be water generated by the reaction between the polyhydroxylated aliphatic
hydrocarbon and the chlorinating agent, or water introduced into the process.

The present disclosure provides, finally, plant for preparing a
chlorohydrin, comprising



glycerol diacetates and mixtures thereof. =~ The term "chlorohydrin" is

used here in order to describe a compound containing at least one

hydroxyl group and at least one chlorine atom attached to different
saturated carbon atoms. A chlorohydrin which contains at least two
15hydroxyl groups is also a polyhydroxytated aliphatic hydrocarbon.
Accordingly the starting material and the product of the reaction may each
be chlorohydrins. In that case the "product” chlorohydrin is more
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includes, for example, one or more 1,3-, 1,4-, 1,5~ and 1,6-diol functional groups.
26 The polyhydroxylated aliphatic hydrocarbon may also be a polymer such as
polyvinyl alcohol. Geminal diols, for example, are excluded from this class of
polyhydroxylated aliphatic hydrocarbons.

The polyhydroxylated aliphatic hydrocarbons may contain aromatic
moieties or heteroatoms, including, for example, heteroatoms of halogen,

25  sulphur, phosphorus, nitrogen, oxygen, silicon and boron type, and mixtures
thereof.

Polyhydroxylated aliphatic hydrocarbons which can be used in the present
mnvention comprise, for example, 1,2-ethanediol (ethylene glycol),
1,2-propanediol (propylene glycol), 1,3-propanediol, 1-chloro-2,3-propanediol

30 {chloropropanediol), 2-chloro-1,3-propanediol (chloropropanediol),
1,4-butanediol, 1,5-pentanediol, cyclohexanediols, 1,2-butanediol,
1,2-cyclohexanedimethanol, 1,2,3-propanetriol {also known as “glycerol” or
“glycerin™}, and mixtures thereof. With preference the polyhydroxylated
aliphatic hydrocarbon used in the present invention includes, for example,

35 [,2-ethanediol, 1,2-propanediol, 1,3-propanediol, chloropropanediol and
1,2,3-propanetriol, and mixtures of at least two thereof. More preferably the



particularly preferred. By -synthetic" ethylene glycol is meant an ethylene
glycol generally obtained from petrochemical resources. When the
polyhydroxylated aliphatic hydrocarbon is propylene glycol, propylene and
5-synthetic" propylene glycol are particularly preferred. By "synthetic"
propylene glycol is meant a propylene glycol generally obtained from
petrochemical resources. By renewable raw materials are meant materials
obtained from the processing of renewable natural resources. Among
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are more particularly preferred are 2-chloroethanol, 1-chloropropan-2-ol,
2-chloropropan-1-ol, 1-chloropropane-2,3-diol, 2-chloropropane-1,3-diol,
1,3-dichloropropan-2-ol, 2,3-dichloropropan-1-ol and mixtures of at least two

25  thereof.

The polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated
aliphatic hydrocarbon, or the mixture thereof in the process according to the
invention may be obtained starting from fossil raw materials or starting from
renewable raw materials, preferably starting from renewable raw materials.

30 By fossil raw materials are meant materials obtained from the processing
of petrochemical natural resources, such as petroleum, natural gas and coal, for
example. Among these materials preference is given to organic compounds
containing 2 and 3 carbon atoms. When the polyhydroxylated aliphatic
hydrocarbon is glycerol, allyl chloride, allyl alcohol and “synthetic” glycerol are

35  particularly preferred. By “synthetic” glycerol is meant a glycerol generally
obtained from petrochemical resources. When the polyhydroxylated aliphatic



35such as, for example, the "stand oils" of linseed oil and of sunflower oil,
and blown vegetable oils. A particularly suitable glycerol may be
obtained during the conversion of animal fats. Another particularly suitable
glycerol may be obtained during the production of biodiesel. A third, very
suitable glycerol may be obtained duringsthe conversion of animal or
vegetable oils or fats by transesterification in the 5 presence of a
heterogeneous catalyst, as described in documents FR 2752242, FR
28698412 aitoPRs 28596182 Msre dheldfically thenHetesdogendoisdatalyse
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20 xylose may for example be obtained by hydrolysis of the hemicellulose present
in maize fibres. By “glycerol obtained from renewable raw materials” is meant,
in particular, glycerol obtained during the production of biodiesel or else glycerol
obtained during conversions of amimal or vegetable oils or fats in general, such
as saponification, transesterification or hydrolysis reactions.

25 Among the oils which can be used in the process of the invention, mention
may be made of all common oils, such as palm oil, palm kernel oil, copra oil,
babassu oil, former or new (low erucic acid) colza oil, sunflower oil, maize oil,
castor oil and cofton oil, peanut oil, soya bean oil, linseed oil and crambe oil, and
all o1ls obtained, for example, from sunflower plants or colza plants obtained by

30  genetic modification or hybridization.

It is also possible to employ used frying oils, various animal oils, such as
fish oils, tallow, lard and even squaring greases.

Among the oils used mention may also be made of oils which have been
partly modified by means, for example, of polymerization or oligomerization,

35  such as, for example, the "stand oils” of linseed oil and of sunflower oil, and

blown vegetable oils.
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In the process for preparing a chlorohydrin according to the invention, the
30polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated
aliphatic hydrocarbon or the mixture thereof may be a polyhydroxylated
aliphatic hydrocarbon whose alkali metal and/or alkaline earth metal

content is less than or equal to 5 g/kg, ag described in the application
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Particular mention is made of a process for preparing a chlorohydrin
wherein a polyhydroxylated aliphatic hydrocarbon, an ester of a
polyhydroxylated aliphatic hydrocarbon or a mixture thereof whose total metal
content, expressed in elemental form, is greater than or equal to 0.1 ug/kg and
less than or equal to 1000 mg/kg is reacted with a chlorinating agent.

In the process according to the invention it is preferred to use glycerol
obtained starting from renewable raw materials.

In the process for preparing a chlorohydrin according to the invention, the
polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic
hydrocarbon or the mixture thereof may be a crude product or a purified product,
such as are specifically disclosed in application WO 2005/054167 of
SOLVAY SA, from page 2 line 8 to page 4 line 2.

In the process for preparing a chlorohydrin according to the invention, the
polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic
hydrocarbon or the mixture thereof may be a polyhydroxylated aliphatic
hydrocarbon whose alkali metal and/or alkaline earth metal content is less than
or equal to 5 g/kg, as described in the application entitled Process for preparing a
chlorohydrin by chlorinating a polyhydroxylated aliphatic hydrocarbon”, filed in
the name of SOLVAY SA on the same day as the present application, and whose
content is incorporated here by reference. The alkali metals may be selected



20 polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated
aliphatic hydrocarbon or the mixture thereof is generally less than or equal
to 1 g/kg, often less than or equal to 0.1 g/kg and more particularly less
than or equal to 2 mg/kg. This content is generally greater than or equal to
0.1 jig/kg. In the process according to the invention, the potassium content
of the 25 polyhydroxylated aliphatic hydrocarbon, the ester of
polyhydroxylated aliphatic hydrocarbon or the mixture thereof is generally
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25  polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic

hydrocarbon or the mixture thereof is generally less than or equal to 1 g/kg, often
less than or equal to 0.1 g/kg and more particularly less than or equal to 2 mg/kg.
This content is generally greater than or equal to 0.1 pg/kg.
In the process according to the invention, the rubidium content of the
30 polyhydroxylated aliphatic hydrocarbon, the ester of polvhydroxylated aliphatic
hydrocarbon or the mixture thereof is generally less than or equal to 1 g/kg, often
less than or equal to 0.1 g/kg and more particularly less than or equal to 2 mg/kg.
This content is generally greater than or equal to 0.1 ug/ke.
In the process according to the invention, the cesium content of the
35  polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic

hydrocarbon or the mixture thereof is generally less than or equal to 1 g/kg, often
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20This content is generally greater than or equal to 0.1 pg/kg.  Inthe
process according to the invention, the barium content of the
polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated
aliphatic hydrocarbon or the mixture thereof is generally less than or equal

to 1 g/kg, often less than or equal to 0.1 g/kg and more particularly less

than or equal to 2 mg/kg. 25This content is generally greater than or equal

to 0.1 jig/kg, In the process according to the invention the alkali and/or
alkalpe anthrpeual dapel gekie ratl pees eritiondad Yones diasattsedradtentiye/ke.
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polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic
hydrocarbon or the mixture thereof is generally less than or equal to I g/kg, often
less than or equal to 0.1 g/kg and more particularly less than or equal to 2 mg/kg.
This content is generally greater than or equal to 0.1 pg/kg.

In the process according to the invention, the barium content of the
polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic
hydrocarbon or the mixture thereof is generally less than or equal to 1 g/kg, often
less than or equal to 0.1 g/kg and more particularly less than or equal to 2 mg/kg.
This content is generally greater than or equal to 0.1 pg/kg.

In the process according to the invention the alkali and/or alkaline earth
metals are generally present in the form of salts, frequently in the form of
chlorides, sulphates and mixtures thereof. Sodium chloride is the most often
encountered.

In the process for preparing a chlorohydrin according to the invention, the
chlorinating agent may be as described in application WO 2005/054167 of
SOLVAY SA, from page 4 line 25 to page 6 line 2.

In the process for preparing a chlorohydrin according to the invention, the
chlorinating agent may be hydrogen chloride as described in application
WO 2005/054167 or SOLVAY SA, from page 4 line 30 to page 6 line 2.



In the process for preparing a chlorohydrin according to the invention, the
hydrogen chloride may be an aqueous solution of hydrogen chloride or
hydrogen 15chloride which is preferably anhydrous, obtained from plant

for preparing allyl chloride and/or for preparing chloromethanes and/or
chloronolysis and/or plant for high-tempegature oxidation of chlorine
compounds, as described in the application entitled "Process for preparing
a chlorohydrin by reacting a polyhydroxylated aliphatic hydrocarbon with a
chlorinatifgégela rfiletddn the20hamelbb S OitvA Ye8A srivitiersayie dgyeous
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chlorobutad enes, 5chlorohenzenes.and mixtures thereof
{ or hl& -temperature oxidation of chlorine compounds, as described in the

application entitled “Process for preparing a chlorohydrin by reacting a
polyhydroxylated aliphatic hydrocarbon with a chlorinating agent™, filed in the

20 name of SOLVAY SA on the same day as the present application, and the
content of which is incorporated here by reference.

Particular mention 1s made of a process for preparing a chlorohydrin from
a polyhydroxylated aliphatic hydrocarbon, from an ester of a polyhydroxylated
aliphatic hydrocarbon or from a mixture thereof, and from a chlorinating agent,

25  the chlorinating agent comprising at least one of the following compounds :
nitrogen, oxygen, hydrogen, chlorine, an organic hydrocarbon compound, an
organic halogen compound, an organic oxygen compound and a metal.

Particular mention is made of an organic hydrocarbon compound selected
from saturated and unsaturated aliphatic and aromatic hydrocarbons and

30 mixtures thereof,

Particular mention is made of an unsaturated aliphatic hydrocarbon
selected from acetylene, ethylene, propylene, butene, propadiene,
methylacetylene and mixtures thereof, of a saturated aliphatic hydrocarbon
selected from methane, ethane, propane, butane and mixtures thereof and of an

35  aromatic hydrocarbon which is benzene.



Particular mention is made of an organic halogen compound which is an
organic fluorine compound selected from fluoromethanes, tluoroethanes,
vinyl fluoride, vinylidene fluoride and mixtures thereof. Particular
mention is made of an organic oxygen compound selected from
10alcohols, chloroalcohols, chloroethers and mixtures thereof Particular
mention is made of a metal selected from alkali metals, alkaline earth
metals, iron, nickel, copper, lead, arsenic, cobalt, titanium, cadmium,
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content ofnvhieRagingerRoiaiad: Rere b Fefedanes: of the process for preparing
20 achlorohydrin according to the invention, the hydrogen chloride is an aqueous

solution of hydrogen chloride and does not contain gaseous hydrogen chloride.

In the process for preparing a chlorohydrin according to the invention, the
reaction of the polyhydroxylated aliphatic hydrocarbon, the ester of
polyhydroxylated aliphatic hydrocarbon or the mixture thercof with the

25  chlorinating agent may be carried out in a reactor as described in application
WO 2005/054167 of SOLVAY SA on page 6 lines 3 to 23,

Mention is made particularly of plant made from or covered with materials
which are resistant under the reaction conditions to the chlorinating agents,
particularly to the hydrogen chloride. Mention is made more particularly of

30 plant made from enamelled steel or from tantalum.

[n the process for preparing dichloropropanol according to the invention,
the reaction of the glycerol with the hydrogen chloride may be carried out in a
reaction medium as described in the application entitled “Continuous process for
preparing chlorohydrins”, filed in the name of SOLVAY SA on the same day as

35  the present application, and the content of which is incorporated here by

reference.
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Particular mention is made of a continuous process for producing
chlorohydrin in which a polyhydroxylated aliphatic hydrocarbon, an ester
of a polyhydroxylated aliphatic hydrocarbon or a mixture thereof is reacted
with a chlorinating agent and an organic acid in a liquid reaction medium
whose steady- 5state composition comprises polyhydroxylated aliphatic
hydrocarbon and esters of polyhydroxylatcd aliphatic hydrocarbon for
which the sum of the amounts, expressed in moles of polyhydroxylated
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Mention is made particularly of a catalyst based on a carboxylic acid or on
a carboxylic acid derivative having an atmospheric boiling point of greater than
or equal to 200°C, especially adipic acid and derivatives of adipic acid.

In the process for preparing a chlorohydrin according to the invention, the
reaction of the polyhydroxylated aliphatic hydrocarbon, the ester of
polyhydroxylated aliphatic hydrocarbon or the mixture thereof and the
chlorinating agent may be carried out at a catalyst concentration, temperature and
pressure and for residence times as described in the application
WO 2005/054167 of SOLVAY SA from page & line 6 to page 10 line 10,

Mention is made particularly of a temperature of at least 20°C and not
more than 160°C, of a pressure of at least 0.3 bar and not more than 100 bar and
of a residence time of at least 1 h and not more than 50 h,

in the process for preparing a chlorohydrin according to the invention, the
reaction of the polyhydroxylated aliphatic hydrocarbon, the ester of
polyhydroxylated aliphatic hydrocarbon or the mixture thereof with the
chlorinating agent may be carried out in the presence of a solvent as described in
application WO 2005/054167 of SOLVAY SA at page 11 lines 12 to 36.



more than 160C, of a pressure of at least 0.3 bar and not more than 100
bar and 300f a residence time of at least 1 h and not more than 50 h. In
the process for preparing a chlorohydrin according to the invention, the
reaction of the polyhydroxylated aliphatic hydrocarbon, the ester of
polyhydroxylated aliphatic hydrocarbon @p the mixture thereof with the
chlorinating agent may be carried out in the presence of a solvent as
described in 35application WO 2005/054167 of SOLVAY SA at page 11
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the boiling temperature of the chlorohydrin under a pressure of 1 bar absolute.

In the process for preparing the epoxide according to the invention the
reaction of the polyhydroxylated aliphatic hydrocarbon, the ester of
polyhydroxylated aliphatic hydrocarbon or the mixture thereof with the

25 chlorinating agent is preferably carried out in a liquid reaction medium. The
liquid reaction medium may be a single-phase or multi-phase medium.

The liquid reaction medium is composed of all of the dissolved or
dispersed solid compounds, dissolved or dispersed liquid compounds and
dissolved or dispersed gaseous compounds at the temperature of the reaction.

30 The reaction medium comprises the reactants, the catalyst, the solvent, the
impurities present in the reactants, in the solvent and in the catalyst, the reaction
intermediates, the products and the by-products of the reaction.

By reactants are meant the polyhydroxylated aliphatic hydrocarbon, the
ester of polyhydroxylated aliphatic hydrocarbon and the chlorinating agent.

35 Among the impurities present in the polyhydroxylated aliphatic

hydrocarbon mention may be made of carboxylic acids, salts of carboxylic acids,



25chlorinating agent is preferably carried out in a liquid reaction medium.
The liquid reaction medium may be a single-phase or multi-phase
medium.  The liquid reaction medium is composed of all of the
dissolved or dispersed solid compounds, dissolved or dispersed liquid
compounds and dissolved or dispersed gaseous compounds at the
temperature of the reaction. 30 The reaction medium comprises the
reactants, the catalyst, the solvent, the impurities present in the reactants,
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mte&qggg;ﬁ)tﬁﬁ)yg%fnay be mentioned include glycerol monochlorohydrin

and its esters and/q
e ester ofr polyhydroxylated aliphatic hydrocarbon may therefore be, at

each instance, a reactant, an impurity of the polvhydroxylated aliphatic
hydrocarbon or a reaction intermediate.

By products of the reaction are meant the chlorohydrin and water. The
water may be the water formed in the chlorination reaction and/or water
introduced into the process, for example via the polyhydroxylated aliphatic
hydrocarbon and/or the chlorinating agent, as described in the application
WO 2005/054167 of SOLVAY SA at page 2 lines 22 to 28 to page 3 lines 20
to 25, at page 5 lines 7 to 31 and at page 12 lines 14 to 19.

Among the by-products mention may be made for example of the partially
chlorinated and/or esterified oligomers of the polyhydroxylated aliphatic
hydrocarbon.

When the polyhydroxylated aliphatic hydrocarbon is glycerol, the by-
products that may be mentioned include, for example, the partially chlorinated
and/or esterified oligomers of glycerol.

The reaction intermediates and the by-products may be formed in the
different steps of the process, such as, for example, during the step of preparing
the chlorohydrin and during the steps of separating off the chlorohydrin.

The liquid reaction mixture may therefore contain the polyhydroxylated

aliphatic hydrocarbon, the chlorinating agent in solution or dispersion in the form



15polyesters, the esters and/or polyesters of glycerol and the esters of
dichloropropanol.  The ester of polyhydroxylated aliphatic hydrocarbon
may therefore be, at each instance, a reactant, an impurity of the
polyhydroxylated aliphatic hydrocarbon or a reaction intermediate. 20By
products of the reaction are meant the .chjarohydrin and water. The water
may be the water formed in the chlorination reaction and/or water

introduced into the process, for example via the polyhydroxylated aliphatic
hydrddarbonsaidontileschioriseting abemay diesgribed imt e applicatiom the
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15 Particular mention is made of separation by azeotropic distillation of a
water/chlorohydrin/chlorinating agent mixture under conditions which minimize
the losses of chlorinating agent, followed by isolation of the chlorohydrin by
phase separation.

In the process for preparing a chlorohydrin according to the invention, the

20 isolation of the chlorohydrin and of the other compounds from the reaction
mixture may be carried out in accordance with methods of the kind described in
patent application EP 05104321 .4, filed in the name of SOLVAY SA on
20/05/2005 and the content of which is incorporated here by reference.
Particular mention is made of a separation method including at least one

25 separating operation intended to remove the salt from the liquid phase.

Particular mention is made of a process for preparing a chlorohydrin by
reacting a polyhydroxylated aliphatic hydrocarbon, an ester of a
polyhydroxylated aliphatic hydrocarbon or a mixture thereof with a chlorinating
agent wherein the polyhydroxylated aliphatic hydrocarbon, an ester of the

30 polyhydroxylated aliphatic hydrocarbon or a mixture thereof that is used
comprises at least one solid or dissolved metal salt, the process including a
separation operation intended to remove part of the metal salt. Mention is made
more particularly of a process for preparing a chlorohydrin by reacting a
polyhydroxylated aliphatic hydrocarbon, an ester of a polyhydroxylated aliphatic

35  hydrocarbon or a mixture thereof with a chlorinating agent wherein the

polyhydroxylated aliphatic hydrocarbon, an ester of a polyhydroxylated aliphatic



5out in batch mode or in continuous mode. Preference is given to carrying

out all of the steps in continuous mode. In the process according to the

invention, the separation of the chlorohydrin and of the other compounds

from the reaction mixture may be carried out in accordance with the

methods as described in the application;50WO 2005/054167 of SOLVAY

SA from page 12 line Ito page 16 line 35 and page 18 lines 6 to 13. These

other compounds are those mentioned above and include unconsumed
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at the distillation temperature and pressure,

In the process for preparing a chlorohydrin according to the invention, the
separation of the chlorohydrin and of the other compounds from the reaction
mixture from chlorination of the polyhydroxylated aliphatic hydrocarbon may be

25  carried out in accordance with methods as described in the application entitled
“Process for preparing a chlorohydrin” filed in the name of SOLVAY SA on the
same day as the present application and the content of which is incorporated here
by reference.

Particular mention is made of a process for preparing a chlerohydrin which

30 comprises the following steps : (a) a polyhydroxylated aliphatic hydrocarbon, an
ester of a polyhydroxylated aliphatic hydrocarbon or a mixture thereof is reacted
with a chlorinating agent and an organic acid so as to give a mixture containing
the chlorohydrin and esters of the chlorohydrin, (b) at least part of the mixture
obtained in (a) is subjected to one or more treatments subsequent to step (a),

35  and (c) the polyhydroxylated aliphatic hydrocarbon is added to at least one of the

steps subsequent to step (a), in order to react at a temperature greater than or
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- 15 - hydrocarbon or a mixture thereof that is used comprises at least one
chloride and/or a sodium and/or potassium sulphate and in which the
separating operation intended to remove part of the metal salt is a filtering
operation. Particular mention is also made of a process for preparing a
chlorohydrin wherein (a) a 5polyhydroxy|ated aliphatic hydrocarbon, an

ester of a polyhydroxylated aliphatic hydrocarbon or a mixture thereof is
subjected to reaction with a chlorinating agent in a reaction mixture, (b)
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aliphatic hydrocarbon or a mixture thereof is reacted with a chlorinating agent so
as to give at least one mixture containing the chlorohydrin, water and the
chlorinating agent, (b) at least a fraction of the mixture formed in step (a) is
removed, and (¢} the fraction removed in step (b) is subjected to an operation of
distillation and/or stripping wherein the polyhydroxylated aliphatic hydrocarbon
is added in order to isolate, from the fraction removed in step (b}, a mixture
containing water and the chlorohydrin and exhibiting a reduced chlorinating
agent content as compared with the fraction removed in step (b).

In the process for preparing a chlorchydrin according to the invention, the

30 separation of the chlorohydrin and of the other compounds from the reaction

35

mixture from chlorination of the polyhydroxylated aliphatic hydrocarbon may be
carried out in accordance with methods as described in the application entitled
“Process for converting polyhydroxylated aliphatic hydrocarbons into
chlorohydrins”, filed in the name of SOLVAY SA on the same day as the present
application, and the content of which is incorporated here by reference.

Particular mention is made of a process for preparing a chlorohydrin that
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ester of a polyhydroxylated aliphatic hydrocarbon or a mixture thereof is
reacted with a chlorinating agent and an organic acid so as to give a

mixture containing the chlorohydrin and esters of the chlorohydrin, (b) at
least part of the mixture obtained in (a) is subjected to one or more
treatments subsequent to step (a), 35angd;(c) the polyhydroxylated

aliphatic hydrocarbon is added to at least one of the steps subsequent to
step (a), in order to react at a temperature greater than or - 16 - equal to
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po|ﬁq%@&y|@@éﬂiﬁﬂmﬁﬁ@t¢@§h@batmdmcarbon or a mixture thereof whose
alkali metal and/or alkaline earth metal content is less than or equal to 5 g/kg, a
chlorinating agent and an organic acid are reacted so as to give a mixture
containing at least the chlorohydrin and by-products, (b} at least a portion of the
mixture obtained in step {(a) is subjected to one or more treatments in steps
subsequent to step (a}, and (c) at least one of the steps subsequent to step (a)
consists in an oxidation at a temperature greater than or equal to 800°C. More
particular mention is made of a process wherein, in the subsequent step, a portion
of the mixture obtained in step (a) is removed and this portion is subjected to
oxidation at a temperature greater than or equal to 800°C in the course of the
removal. Particular mention is also made of a process wherein the treatment of
step (b) is a separating operation selected from phase separation, filtration,
centrifugation, extraction, washing, evaporation, stripping, distillation, and
adsorption operations or the combinations of at least two of these operations.
in the process according to the invention, when the chlorohydrin is

chloropropanel, it is generally employed in the form of a mixture of compounds



is added in order to isolate, from the fraction removed in step (b), a
mixture containing water and the chlorohydrin and exhibiting a reduced
chlorinating agent content as compared with the fraction removed in step
(b). In the process for preparing a chlorohydrin according to the invention,
the 30separation of the chlorohydrin and %f the other compounds from the
reaction mixture from chlorination of the polyhydroxylated aliphatic
hydrocarbon may be carried out in accordance with methods as described
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In the process according to the invention, when the chlorohydrin is
chloropropanediol, it is generally employed in the form of a mixture of
25  compounds comprising the isomers of 1-chloropropane-2,3-diol and
2-chioropropane-1,3-diol. This mixture generally contains more than 1 % by
weight of the two isomers, preferably more than 5 % by weight and particularly
more than 50 %. The mixture commonly contains less than 99.9 % by weight of
the two isomers, preferably less than 95 % by weight and more particularly less
30 than 90 % by weight. The other constituents of the mixture may be compounds
originating from the processes for preparing the chloropropanediol, such as
residual reactions, reaction by-products, solvents and, in particular, water.
The mass ratio between the 1-chloropropane-2,3-diol and
2-chloropropane-1,3-diol isomers is commonly greater than or equal to 0.01,
35  preferably greater than or equal to 0.4. This ratio is commonly less than or equal

to 99 and preferably less than or equal to 25. In the process according to the
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ester of a polyhydroxylated aliphatic hydrocarbon or a mixture thereof
whose alkali metal and/or alkaline earth metal content is less than or

equal to 5 g/kg, a chlorinating agent and an organic acid are reacted so as
to give a mixture containing at least the chlorohydrin and by-products, (b)

at least a portion of the 25mixture obtained in step (a) is subjected to one

or more treatments in steps subsequent to step (a), and (c) at least one of
the steps subsequent to step (a) consists in an oxidation at a temperature
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preferablydREREIFPEIAITS DA PRI AL CBTIRGH ) TeBy hdfrofhe

equahtti 99 chdiiorafetalg yhieps! o ox gl thi@sitio hdrpradess the ester of

accordingd Bty entian: Wheh dhatPNIRRSre thereof with the
chlorinating agent may be carried out in the presence of an organic acid. The
organic acid may be a product originating from the process for preparing the
polyhydroxylated aliphatic hydrocarbon or a product not originating from this
process. In this latter case the product in question may be an organic acid which
is used in order to catalyse the reaction of the polyhydroxylated aliphatic
hydrocarbon with the chlorinating agent. The organic acid may alsc be a mixture
of an organic acid originating from the process for preparing the
polyhydroxylated aliphatic hydrocarbon, and an organic acid not originating
from the process for preparing the polyhydroxylated aliphatic hydrocarbon.

In the process according to the invention the esters of the polyhvdroxylated
aliphatic hydrocarbon may originate from the reaction between the
polvhydroxylated aliphatic hydrocarbon and the organic acid, before, during or
within the steps which follow the reaction with the chlorinating agent.

The chlorohydrin obtained in the process according to the invention may
include a heightened amount of halogenated ketones, in particular of
chloroacetone, as described in the patent application FR 05.05120 of 20/05/2005,

filed in the name of the applicant, and the content of which is incorporated here



chloroethanol, it is generally employed in the form of a mixture of
compounds 15comprising the 2-chloroethanol isomer. This mixture
generally contains more than 1 % by weight of the isomer, preferably

more than 5 % by weight and particularly more than 50 %. The mixture
commonly contains less than 99.9 % byxyeight of the isomer, preferably
less than 95 % by weight and more particularly less than 90% by weight.
The other constituents of the mixture may 20be compounds originating
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residual 1 t@sﬁlﬁs RSN 15 gieis, teohgeriid apgompound containing at

least one oxygen bridged on a carbon-carbon bond. Generally speaking, the
carbon atoms of the carbon-carbon bond are adjacent and the compound may
contain atoms other than carbon atoms and oxygen atoms, such as hydrogen

25  atoms and halogens. The preferred epoxides are ethylene oxide, propylene oxide
and epichlorchydrin.

The dehydrochlorination of the chlorohydrin may be carried out as
described in the application entitled “Process for preparing an epoxide starting
from a polyhydroxylated aliphatic hydrocarbon and a chlorinating agent”, filed

30 inthe name of SOLVAY SA on the same day as the present application, and the
content of which is incorporated here by reference.

Particular mention is made of a process for preparing an epoxide wherein a
reaction mixture resulting from the reaction between a polyhydroxylated
aliphatic hydrocarbon, an ester of a polyhydroxylated aliphatic hydrocarbon or a

35  mixture thereof with a chlorinating agent, the reaction mixture containing at least
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10in particular, water. ~ The mass ratio between the
1,3-dichloropropan-2-ol and 2,3-dichloropropan-I-ol isomers is commonly
greater than or equal to 0.01, often greater than or equal to 0.4, frequently
greater than or equal to 1.5, preferably greater than or equal to 3.0, more
preferredly greater than or equal to 7.0.and 15with very particular
preference greater than or equal to 20.0. This ratio is commonly less than
or equal to 99 and preferably less than or equal to 25.  In the process
for preparinglarchichohyurik @ctorditigrtontheinyentiongthel teactidnafuent
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polyhydr%{
20chlorinating agen may

lated aliphati d b th ture ther ith th
(g el s e e gt

acidfofing Brgsiars achd mesh By drprobicst diifintitmydropsimmprocess fora
sprepaiivigy thexpolydiy ipkytaied atiphatin hyqrﬁﬁafﬁwwr@op;@mmpwh a

0“9 &‘?Qaﬁ%?g‘ r%%ﬁé%%ﬁﬁ%% HUS Jpfer gaged! c't‘a?%&%’es“o

may pe an or

the

IS used in order to cata eaction of

pRISA: s&yﬁﬁ%@aﬂm&ﬂefm&%s%ﬁ%ﬁaﬁ@ Srlohmatmy aieht.

Theatirganic lacicbmalyoalsbbesemikpoielhotianet gadial adick originatag fom

the

W&EP%EJ%EE%%TH%E&%%X@HQB‘E‘ééﬁlﬁée&i%ll'EH@F%&YQE%@!@?Q and

(@ organic. acid oto maE fro pro ess for preparin
Oboyige jole

?%B&}Faf‘é 3?"p ﬁ’ﬁr ProTEdvace g@ ﬁﬁéeas'f a

invelitigiothel dstersoiah MW@WMUSB@&I iphtitie fiyciiosdxbomertiaysam
origipatpdsamithe mﬂ&ﬂmmtbmﬁwmw a}eg ipRaNE to one or

hydrocar a rganic acid befor rln nthe steps which
oL Prezrlltments 111&]6%1.3 Sl(l.;ﬁ eque Ito # glﬁn(e sl rfoun

follow the reaction wi

na Ing a OI’O

obtafhdt ity ﬁ%é%ﬁé@é@é%&ﬁg%%ﬁ@im\iéﬁtmrwaynr%rlﬂy@areact at least
1 5heighiieiyed: tnieti ol lof staldgendte chkeisinglinrepartiotkacigbrinating agent and

35¢ch] 9&%&1‘?@9&1@% 9@%&@9&9 g@etgﬁomﬁgéi@@%%atlon FR 05.05120 of

20/05/2

005, filed in the name of the'a the content of which is

in CorporaT q Hogess &y preparing the ¢ orohycfnn according to the invention may

be integrated within an overall plan for preparation of an epoxide, as described in
the application entitled “Process for preparing an epoxide starting from a
chlorohydrin”, filed in the name of SOLVAY SA on the same day as the present
application, and the content of which is incorporated here by reference.

Particular mention is made of a process for preparing an epoxide that
comprises at least one step of purification of the epoxide formed, the epoxide
being at least partly prepared by a process of dehydrochlorinating a chlorchydrin,
the latter being at least partly prepared by a process of chlorinating a _
polyhydroxylated aliphatic hydrocarbon, an ester of a polyhydroxylated aliphatic
hydrocarbon or a mixture thereof.

In the process for preparing a chlorohydrin according to the invention, the
other step is for example a step of storage, supply, withdrawal, transfer, chemical
treatment or physical treatment of compounds used or products in the process for
preparing the chlorchydrin. Examples of these steps have been described above.

Among the steps of storage mention may be made, for example, of the
storage of the chlorinating agent containing the hydrogen chloride, and of the
polyhydroxylated aliphatic hydrocarbon, before use, the storage of purges before
treatment, the storage of the chlorohydrin produced, the storage of the catalyst

and of its preparations. Among the steps of chemical treatment mention may be



by reference. The halogenated ketone content may be reduced by
subjecting the chlorohydrin obtained in the process according to the
invention to an azeotropic distillation in the presence of water or by
subjecting the chlorohydrin to a dehydrochlorination treatment as
described in this application from page-4line 1 5to page 6 line 35.
Particular mention is made of a process for preparing an epoxide wherein
halogenated ketones are formed as by-products and which comprises at

leastiatie frestrem ofrembrkip bt leatnenportrndest theckalsydrmeathlyst,
ketamgsﬂf@rmdﬁMﬁm&mm&m@eemaey@armmﬁ@m & EFO6ES foical
Pfe%%ﬁﬂ% ap, GRpds Qé %%‘?EXQ ﬁ‘fh'%ﬁ” fing A Ch'”"“%‘%!fsf‘o fanich.at
least one ractlon IS pre are orlnatl g a pO roxy ate a‘ﬂfj atic

hy dFEERR BN dist Laier of Hpol %r%&?%’f@?ﬁaﬁﬁ%ﬁ%‘%@%&%ﬁ%@ of
Smixtheectirengofisa treatmenhafge hyaioghledinationgand a treatment by

azeotropig isiliation gla vaigtbalogrnated KPIANR MWL) BiSnade.

intended to remoye at least ortion of the halogenated ketones
forr B HP L Srfsﬁﬂaf)éﬁa?ffﬁa% iOPERg A WS ERRE ffunts,

haldhetratsddetdribfdsmeavisehlorvacetomecces T phtarohiydsibich the

obtaines; ithaPlesesaAaeeiginhinkbeiaNaBiokMay bR AURIsGiRAl0A:
dehé/droc lorination reaction in order to produce an epoxide, as described

in the | pa en‘f}tappllcatlons WO 2005/054167 and FR 05.05120, both 20filed
in the namielst BORCYPreReParinga ghlerohasidecsding orbedivestion,
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20 depend on their use in the process.
Certain apparatus is used at low temperature. By low temperature is meant
a temperature which is less than or equal to 110°C, often less than or equal to
100°C and more particularly less than or equal to 95°C. This low temperature is
generally greater than or equal to 0°C, frequently greater than or equal to 5°C
25  and more particularly greater than or equal to 10°C. Apparatus used at low
temperature includes, for example, apparatus for storing acidic raw materials and
the chlorohydrin produced, and the phase separators.
Certain apparatus is used at high temperature. By high temperature is
meant a temperature which 1s greater than 110°C. This high temperature is
30 generally less than or equal to 200°C, frequently less than or equal to 160°C and
more particularly less than or equal to 140°C. Apparatus used at high
temperature includes, for example, the reactors in which the reaction of
chlorinating the polyhydroxylated aliphatic hydrocarbon, the treatment of purges,
the recovery of the catalyst and the preparation of the catalyst are carried out, the
35  heat exchangers and the devices for separation by stripping, distillation,
evaporation, extraction and filtration.



content of which is incorporated here by reference.  Particular mention
is made of a process for preparing an epoxide wherein a reaction mixture
resulting from the reaction between a polyhydroxylated aliphatic
hydrocarbon, an ester of a polyhydroxylated aliphatic hydrocarbon or a
35mixture thereof with a chlorinating agent, the reaction mixture
containing at least -21 - 10 g of chlorohydrin per kg of reaction mixture, is
subjected to a subsequent chemical reaction without intermediate
treatmentCertaniapiertissasosataeid OF thesprepakitibrvafrassepsosidethat
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manufacture from a material which is resistant to the chlorinating agents,
depends on numerous factors associated with the chlorinating agent, with the
nature and the method of implementation of the material which is resistant to
chlorinating agents, and with the characteristics of the apparatus to be protected.
25 The factors associated with the chlorinating agent are for example its
chemical nature (chlorine, hydrogen chloride), its physical state (liquid, gas, in
aqueous solution) and its purity (presence of water).
The factors associated with the apparatus are for example the shape, the
size, the complexity and the surface access of the apparatus to be protected.
30 The materials as disclosed as described in application WO 2005/054167 of
SOLVAY SA, on page 6 lines 3 to 23, are particularly preferred.
As appropriate material mention may be made, for example, of metallic
materials and non-metallic materials,
These materials may be used either within the mass, or in the form of

35  cladding, or else by any coating process.
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polyhydroxylated aliphatic hydrocarbon, an ester of a polyhydroxylated
aliphatic hydrocarbon or a mixture thereof  In the process for preparing
a chlorohydrin according to the invention, the other step is for example a
step of storage, supply, withdrawal, transfer, chemical 30treatment or
physical treatment of compounds used.@gproducts in the process for
preparing the chlorohydrin. Examples of these steps have been described
above.  Among the steps of storage mention may be made, for
example, i storageatiaheattrionating agentydontaddingfthe thizonogeh
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this apparatus is su
? g éj on viny Jester resins, ceramics based on alumina and corundum,

metalloceramic materials based on hafhium carbide and titanium nitride,
refractory materials based on silicon carbide, on silica, on high-silica-content
aluminium silicates, on zirconium silicate, on zirconium oxide and on sillimanite
(Al,O3-5i0,), coatings based on epoxy resin, on Sakaphen, on Brauthite on the
basis of phenol-formaldehyde resin and of isolemail, acid-resistant cements
based on silicates, on phenol-formaldehyde resin and on sulphide mixed with
quartz sand, self-curing acid-resistant cements based on phenol-formaldehyde
resins admixed with graphite, furfuryl alcohol resins admixed with graphite,
epoxy resins admixed with carbon and polyester resins admixed with quartz. In
the case of the cements the substrate should be protected by an additional plastic
sheet. Impregnated graphite (impregnated with polytetrafluoroethylene), carbon,
glass, quartz, enamel, porcelain, earthenware and acid-resistant brick may also be
suitable as non-metallic materials.

The enamel may be used as a material for coating the steel, and the

material which is resistant to the chlorinating agents is enamelled steel.



20depend on their use in the process.  Certain apparatus is used at low
temperature. By low temperature is meant a temperature which is less
than or equal to 110C, often less than or equal to 100C and more
particularly less than or equal to 95C. This low temperature is generally
greater than or equal to OC, frequently greater than or equal to 5C 25and
more particularly greater than or equal to 10C. Apparatus used at low
temperature includes, for example, apparatus for storing acidic raw
materials/amg thélehiotptivdrinboreduckd, anditheiptade sdpalefiosssuch as
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Polyolefins, fluoropolymers and metal alloys are highly suitable for the
coating or manufacture of apparatus operating at low temperature.

In the process, use and plant according to the invention, the

25  polyhydroxylated aliphatic hydrocarbon is preferably glycerol and the
chlorohydrin is preferably dichloropropanol.

When the chlorohydrin is dichloropropanol, the process according to the
invention may be followed by the preparation of epichlorohydrin by
dehydrochlorinating dichloropropancl, and the epichlorohydrin may be used in

30 the preparation of epoxy resins.

The examples below are intended to illustrate the invention, but without
imposing any limitation thereon.

Example 1 (not in accordance with the invention)

Corrosion test specimens made of Ti Gr 26 t and Monel 400 were placed at

35  120°C for 90 days in a liquid, glycerol hydrochlorination reaction mixture
composed of 20 % dichloropropanol, 18 % glycerol monochlorohydrin, 2 %



filtration.  The apparatus may be covered with or made of material
which is resistant to the chlorinating agents under the conditions in which
this apparatus operates. Besides the operating conditions of temperature
and of pressure referred to 20above, the selection of the type of
protection, by covering with or by manufgcture from a material which is
resistant to the chlorinating agents, depends on numerous factors
associated with the chlorinating agent, with the nature and the method of
implbiesatatih Biote AndteribioWnidhais dedistar Wightorisafing agemts).8 %
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aql]j%‘édg%olutlon) and its purity (presence of water). The factors
associatBdanithict e(iammanaﬂaﬁoarezi@rtﬁam}&img shape the size, the
Complexl%rﬁ@&é@?n%é@@%&&ﬁ% Qxfré g ‘#I e, ﬂpe ger%ade of

30The materials as disclosed as escr catlon

2065785 6B EelTATSA G p 30 r@qﬁe@%@%% fmewhwuanon
prefelwaths shovwedpreignatéomateiial. mention may be made, for example,
of metallic materials and non-metallic materials. These materials
may be used either within the mass, or in the form of 35cladding, or else
by any coating process. - 24 -  Among the metallic materials, mention
may be made of tantalum and tantalum alloys, zirconium and zirconium
alloys, titanium and titanium alloys, platinum and the metals of the
"platinum” group, silver and silver-goldpalladium alloys with a minimum of
30% gold, gold and gold-silver alloys and 5gold-platinum alloys,
molybdenum and molybdenum alloys, nickel-molybdenum alloys,
nickel-chromium-molybdenum alloys, copper alloys (silicon bronze),
copper-tantalum and copper-niobium alloys, tin-antimony alloys containing
5 % antimony, tin-nickel alloys, niobium and niobium-tantalum alloys.



Among the metals of the platinum group mention may be made of rhodium
10iridium, ruthenium, palladium and osmium, Among the metallic
materials, gold and tantalum are preferred. = The metals and their alloys
may be used either within the mass or in the form of cladding, or else by
any coating process. Among the non-metallic materials mention may be
made of high-density 15polyethyler#, fluoroelastomer-based elastomers,
theimoplastics based on polypropylene, on fluoro polymers, ABS
(acrylonitrile-butadiene-styrene) copolymers, acrylonitrile (40 %)-vinyl

C L ¢hlghide (60 %) copolymer, polysulphones, polyphenylene sulphides and
polyphenyl sulphoncs, glass-resin laminates based on polyester resins, on
phenolic resins, on furan resins, on epoxy 20resins and on vinyl ester
reifsocwsraimicsayayad SAMNPRITARAN CUFIRLRRS, metalloceramic
materials based on hafnium carbide and titanium nitride, refractory

(a) matepiats Whsddabyrsilicom catbidel, phssiiidagbn RGHLERiSeEehtintubiected to
alumipivm ailicaRsianirmenuBrslisaieh ot zirqodilsri@xide and on
sillimanite (Al203-Si02), coatings based on epoxy resin, on Sakaphen, on

B L eyl s
B S B S ATET U St o s oupa eI SER 485 ep i
cemlgnds based on phenol-formaldehyde resins admixed with graphite,
furfuryl alcohol resins admixed with graphite, epoxy resins admixed with

wheaibaheanthpolyiestes resiy adimixeetwithugubizvith Sotde baaslies tremical

reafRMENIS the sRstrateshouldDedolartad by @s agditicnal pistipsheen by

iR SRRIRg Speehite (mpreanaled wibeaiiekafluorgeinene). carbon,

, quartz, enamel, porcelain, earthenware and acid-resistant brick

may also be suitable as non-metalli terials, . .. The er b
TSRt B8 ATHSREI Bl BoMnir hebie it g e B R om

tanysistatartionhe Epierisraing aberreRashanRarsd S dluamsspolyme, gpfiactory
matheupolyaRersothasecbighiysuditable isidlude pojyolefinsipughasel graphite, and
Ahei:gh-density polyethylene and polypropylene and in particular,
p()lch alll. . ..
thermoplastics based on fluoropolymers, sulphur-containing polymers
such as polysulphones or



polysulphides, especially aromatic polymers of this kind, and graphite and
5impregnated graphite. = Among the thermoplastics based on
fluoropolymers, those highly suitable include polyvinylidene fluoride,
polytetrafluoroethylene, pertluoroalkoxyalkanes,
ethylene-tetrafluoroethylene copolymers,
tetrafluoroethylene-perfluoromethy?¥inyl ether copolymers and
10tetrafluoroethylene-hexafluoropropylene copolymers.  The polymers
may heeemployediicthe solichsthtevberanforced wite sjscket @hsero! or the
mixJIRORRE P RIOSERMA T kriing ADANG DR ARG RIS EaLmad by means of
resins, those based on epoxy resins or on phenolic resins are especially
sultable, 1LOT conainPaTigklar Flements. for RXATpIRdeal BXRRARGRRous
and pumps, graphité, whether impregnated or not, is especially suitable.
hydioger1+8'HEEE exchangers which allow heating or evaporation of the fluids in
the process, impregnation with polytetrafluoroethylene is especially .
sditdpeess accpdHrAd e s ofdntaiin! Hof ‘gﬁﬁrﬁ‘érﬂlﬁ’o(?ﬁf%éjc?%bﬁﬁﬁtgpsof
phyatel highty.20suitahie fomthBeogatingoos mianpdadionebofstipraradstiliation and
eva&ﬁgﬁgﬁpg at high temperature.  Polyolefins, fluoropolymers and metal
alloys are highly suitable for the coating or manufacture of apparatus

ti t | | i ote
°%?%A@9§saac%¥hvr§?§ggg[§?};§pe%#%ﬂ%%&%aﬁ%@% iR RReAING:ected

the'invention, the 0 oxylated gli hatic hydrocarbon is rgé];f(gapl dor
frong KRASAHI A N tE ERIERBHARASETErafer Aty TiERTorSpropanol. — W en_tﬁl’e_
physhlorobyarimisdishidrdpropinotpthetiorscelsseases s irp ingefitiiation,
cvaPORiBR, followashhy the ranaratien ofiepishiorabydumiby out, the pipes and
conggogé%r%:‘égﬁ%ﬁﬁ%rlﬁe‘g'eg@E‘%ﬁ%@@?@f&h&ﬂg Q%%H{gmﬁz{@ bydiRdnay:beaktight,

_ n € preparation of epoxy resins. . The ex%mgle§ below. are ents
instiuresieater tasirRe e RARtBhCHDPIRRIS e BULIng SRSt on

andtb@igmient for measuring the various parameters necessary for the monitoring of the
storage, for the transfer of the compounds and for the carrying-out of the chemicai

reactions and the physical operations,

6. Process according to claim 5 wherein the physical treatment is selected from the

operations of separation by stripping, distillation and evaporation.

7. Process according to any one of Claims | to 6, wherein the apparatus are
maintained at a temperature greater than or equal to 0°C and Jess than or equal to 200°C
and at a pressure greater than or equal to 0.01 bar absolute and less than or equal to 30

bar.



Example 1 (not in accordance with the invention) Corrosion test
specimens made of Ti Or 26 t and Monel 400 were placed at 35120C for
90 days in a liquid, glycerol hydrochlorination reaction mixture composed
of 20% dichloropropanol, 18 % glyceroRonochlorohydrin, 2% - 26 -
glycerol, 6 % mono- and polychlorinated glycerol oligomers, 6 % water,
0.8 % HC1, the remainder being composed of the carboxylic acid serving
as catalyst and of its esters. The test specimens dissolved completely in
}he reacaénprf{ﬁ%gya@c%%&@g@t@@ Gﬁleaeﬁfc@_ .dmhmcg «ag]iﬁj \Ef?}%xi@l‘!tﬁﬂﬂ@%gteriais
mmersed_in the reaction ure in liqui ase. elements made o
bk St R S
distifasich Caflsimgs SHowEY re%iga Bestfosion. 27 CLAIMS 1. Process
for preparing dichloropropanol, comprising (a) a step in which glycerol, an
ester of glyEerot sraaamintopeithsasofiswubjectbd toteactionswith@to the

5 chigrinatingRaanheantaning:hysraoenshierida)atileastore other step,

carried out in apparatus made from or covered with materials which are

resistant o e Shloinaling AQStnder e contigns n s i stef

realized, wherein the other Step is a step of storage, supply, withdrawal,
transfer, chemical treatment, or gf ph icaﬁreat ent selected from the
operatioht of SERa/AOR BPAHOIE, CIStiIHoR WodBBFaLn, CRTHLHB,
decantation and filtration; wherein the materials which are resistant to the

chlorinating ' AGEFTEiacserdied o erftiins titarfiurhamey<he mraials
thermiepiasticebakkdinatfigorg:polymerscrefractarynmattrieds-hasedionbased

10 SligAmEarRINE AR Sllica-GraRNiG MR ednates AARHIE AR porcelain.
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27a 2. Process according to Claim 1, whereinglycerol, the ester of
glycerol or the mixture thereof is obtained starting from renewable raw
materials. 3. Process according to Claim | or 2, wherein the hydrogen
chloride is gaseous hydrogen chloride.29 4. Process according to any
one of Claims | to 3, wherein the other step is a step of physical treatment
selected from the operations of separation by stripping, distillation and
evaporation. 5. Process according to any one of Claims 1 to 4,
whengirethetappanatus, isndplectégirom containers in which compounds
are stored, chemical reactions are carried out and/or physical treatment
selectedifromdbgoparaiions fcrparationtysipping:cistillationing to the
evaB?J%}{%?ﬁ eégg,ﬁt;gnbgcee %ﬁt.ation and filtration are carried out, the pipes
and connectors connetcting these containers, elements ensuring that the
lines are_leaktight, instruments necessary for the fransfer of compound
petween’the EORAERE IRAGTHOALE 41 R A
varioerspatesietars seeeisddrpfopthevmphitonintwhite storage, for the
tra@@ﬁﬁe@fatﬂnd@omwﬁdh _ ,g&ﬂqmaqm@mméiﬁgg,%hpfemgﬁgmi@ﬁietilylene
reactions and t sical operations. ..Process according to claim
iR S M et R
sepeltatioaryBifippiiy afsmrtsaratrrevaporatis: 7. Process
according to any one of Claims | to 6, wherein the apparatus are
maintainEd Bt@tenpevadure grédtenthandreguahtor@Cianstfesstivtmalor
equal 2200 BN Al B SSMIS AT AIRLINAR QL eaUB! (R Qd:RRfing agents is
absolute n@ les than or equal to 50 bar. 28 8. Process according to
an)?%%eﬁF s 1 to 7, wherein the materials which are resistant to the
chlorinating agents are used within the mass, in the form of cladding, or by
any coatlfy Progessiceordinglopbiasd Jn prHilythS BIaIRt 8 WReRtingfR the
mateiialsaesistigmtasthdiGehbarindting agent are selected from tantalum,
and titanium alloys. 10. Process according to Claim 9, wherein the
mﬁterial iif'.alﬁi@dﬁkﬂ?@ﬂﬁéﬁng ‘ioﬂl-aﬁﬁ0@$@@§ﬁr$8%@éﬁ§Hmelﬁting t(} the
w in the materials is tantalum. 2. Process according 1o, any o
Craa SR R T epe RS ICA R RETY e

selected from enamel.thep-noplastics based 10on fluor o
polymerd Seft48E5 SFRABIAL L LT »smﬁ%ieém&@;mgﬂated graphite isa

graphite impregnated with polytetrafiuoroethylene.

19. Process for the manufacture of epichlorohydrin by dehydrochlorination

of dichloropropanol obtained by the process according to any of claims 1 to 18.



29 impregnated graphite, andporcelain. 13. Process according to
Claim 12, wherein the materials resisting to the chlorinating agent is
porcelain. 14. Process according to Claim 12, wherein the
fluoropolymer-based 5thermoplastics are selected from polyvinylidene
fluoride, polytetrafluoroethylene, perfluoroalkoxyalkanes,
ethylene-tetrafluoroethylene copolydders,
tetrafluoroethylene-perfluoromethyl vinyl ether copolymers and
tetrafivereeiviene-poxatuioprogmdenesppalymersichlordbydRoceeged by
accordinc%gp _}%Pl%a{glcila%hwgerein enamel is used as a steel 10covering

t

the %%%gesrslgl, and the material which is resistant to the chlorinating agents is

e lled steel. 16. Process accordi lai [ .
e T s e e

the proesssnRasraingnd CIaFRTLE MHIEIRHEHATBRRRASiSTRE TS ife® 1P ™
whidibghlosinating agentfigisetected franwgraphitecahts impiesgrhied greijshiteith 2
ch.l&ﬁra@ﬁ%ngélf"%%gfﬁ‘ﬁéphg;@!@egx7@?/}’&%@,'riﬂh@t inpegnatedgrapbitaisa the
raphite impregnated with polytetrafluoroethylene. 19. Process for the

I’e""‘cﬁﬂ}ﬁ}%’tzture of epichlorohydrin by dehydrochlorination of dichloropropanol

obtained by the process accor%ing to any of ﬁ:laimsﬂ!%q 18a.¥ 29ra39fer cl%é)mi al
wheptgcdes SPEher o paratidiP of epbXy FesiltERising' Epichiorohy drin obtained
treabyetile prooésghastetdingtoadiaimieged from . BeetbPE APpafati@Hige by
striff N8, Qh aAVRISd withdnaiarialsahich, areesistant o fiheathiorinating

agents in a process for preparing dichloropropanol comprising a step in

whéé"é?i??h%'y&%ﬁ&ha?ﬂ @ﬁt&&_%&gWé%@ﬁﬁh@%@_fﬁb(@é%jﬁﬁm@f %@@i@qﬁeﬁgﬁd f{Qm
~_reaction with a chlorinating agent containin rogen ride. in.atleast .
ant g TAGEHE AtHAR ’tﬁgaf]é%ag%lﬁr%?é% g %vcﬁe?%lsreigth%not ug? st%%%@“a step of °
matsteradeselippiy|instthertis), Srariiter TBREmetEaRNEN O PO YR Sical
treatment selected from the operations of separation by stripping,
distillation, evaporation, extraction, decantation and filtration;



n
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wherein the materials which are resistant to the chlorinating agent is
selected from tantalum titanium alloys, enamel.thermoplastics based on
fluoro polymers, refractory materials based on silicon carbide, graphite,
impregnated graphite and porcelain. 30@& 22. Use according to Claim
21 wherein the apparatus is selected from devices for the carrying-out of
physical treatment selected from the operations of separation by stripping,
distillation and evaporation. 23. Use according to claim 21 wherein

the apparatussisamaee from onheoveragd WithdRNaHMM s 124 1US&d from
acoprding laclaim gL herein e apparatus is made from ot govered wil
a fluoropolymer-based thermoplastic selected from p ?%Wo‘ ROHUHERS ©
poljRBEHFAHGBBEMyBHBL pEHliGHsEI KGRy BIRBREE 0n.
ethylenetetrafluoroethylene copolymers,

tetrafluofdethyienecopdifiuorommiatiy] vihytathdr Hpcapolymersdadom or
tetraflueraethviena-nexafluoropropylene copolymers.  25. Use according

to claim 21 wherein the apparatus is made from enamelled steel.  26.

U dipg, in tus is made f hit
moreor e R A o R, PR
prepafify ymaﬁﬁwmlwz%r%%%l}%ma}ﬁqﬁ%%gé feppreg)ariig dene
chiBromydring corpfising eistepdnpatfichragbolyhydiranad ated, aliphatic
hysaaatRen. @9 estelph A Reldraylated alinhalic Ay 9%8&%@{9&%& ether

mixturelthe_reqfi sul%'ﬁcted tggreact'on ith & chlorinating age
contARING HYdYSEN EhtSFic B St 13t SHARS Y St SORARRE Sut in
apparatus made from or covered with materials which are resistant to the
chlorinating S§eist Ofsties th&'aBRRHORETAIN HisHB Aty s reddifiss No

figaramelled steel.

26. Use according to claim 21 wherein the apparatus is made from graphite
impregnated with polytetrafluoroethylene.



