
1 Composition comprising glycerol, process for obtaining same and use thereof in the manufacture of
dichloropropanol       The present patent application claims the benefit of patent applications FR
08/52206 filed on 03 April 2008 and FR 09/51260 filed on 29 February 2009, the content of both of
which is incorporated herein by reference.      The present invention relates to a composition
comprising glycerol (1,2,3- propanetriol), to a process for obtaining it and to the use of the composition
in the manufacture of dichloropropanol and of derived products such as epichlorohydrin and epoxy
resins.      Dichloropropanol, for example, is a reaction intermediate in the manufacture of
epichlorohydrin and epoxy resins (Kirk-Othmer Encyclopedia of Chemical Technology, Fourth Edition,
1992, Vol. 2, page 156, John Wiley & Sons, Inc.).      According to known processes, dichloropropanol
can be obtained in particular by hypochlorination of ally1 chloride, by chlorination of ally] alcohol and
by hydrochlorination of glycerol. With the latter process, dichloropropanol can be obtained starting
from fossil raw materials or renewable raw materials. It is known that petrochemical natural resources,
from which the fossil materials originate, for example oil, natural gas or coal, available on Earth are
limited.      In some conditions, the hydrochlorination of glycerol starting from renewable raw materials
exhibits a selectivity which leaves a lot to be desired, resulting in the formation of some heavy
by-products that it is necessary to eliminate.      The invention aims to solve this problem by limiting the
formation of heavy byproducts and the problems which are related to those heavy by-products.      In a
first aspect, there is provided a composition comprising glycerol and at least one cyclic dimer of
glycerol at a content greater than or equal to 0.01 and less than or equal to 20 g of cyclic dimer/kg of
composition, and in which the glycerol content is higher than or equal to 500 g of glycerol/kg of
composition.  1 a      In a second aspect, there is provided a process for preparing the composition as
defined above, comprising the following steps: (a) a composition (I) comprising glycerol, for which the
content of cyclic dimer of glycerol is less than 0.01 g/kg of composition, is subjected to a heating
operation at a temperature greater than or equal to 25C and less than 180C, in the presence of a basic
agent; (b) the composition (II) obtained at the end of step (a) is subjected to a distillation operation or
to an evaporation operation, in order to obtain as a distillate or as an evaporate, a composition
comprising glycerol and at least one cyclic dimer of glycerol at a content greater than or equal to 0.01
g of cyclic dimer/kg of composition (c) one fraction of the composition (III) obtained at the end of step
(b) is subjected to at least one purification treatment, so as to obtain a composition containing glycerol
and at least one cyclic dimer of glycerol at a content of less than or equal to 20 g of cyclic dimer/lcg of
composition.      In a third aspect, there is provided a process for manufacturing dichloropropanol, in
which at least one composition according to the first aspect is reacted with a chlorinating agent.      In a
fourth aspect, there is provided a process for manufacturing dichloropropanol wherein glycerol is
reacted with a chlorinating agent in a reaction medium wherein the ratio between the quantities of
cyclic dimers of glycerol and of the sum of the quantities of glycerol and of cyclic dimers of glycerol, is
greater than or equal to 0.01 and less than or equal to 20 g/kg.      In a fifth aspect, there is provided
the use of a composition according to the first aspect for the manufacture of dichloropropanol.      In a
sixth aspect, there is provided a process for manufacturing epichlorohydrin comprising the process of
the third aspect, in which the dichloropropanol obtained is subjected to a dehydrochlorination reaction.
In a seventh aspect, there is provided a process for manufacturing epichlorohydrin comprising the
process of the fourth aspect, in which the dichloropropanol obtained is subjected to a
dehydrochlorination reaction.  lb      In an eighth aspect, there is provided a process for manufacturing
epoxy resins or glycidyl ethers or glycidyl esters or glycidyl amides or glycidyl imides or glycidyl
amines or products that can be used as coagulants or water-resistant resins or cationization agents or
flame retardants or ingredienth for detergents or epichlorohydrin elastomers or halogenated
polyethers-polyols or monochloropropanediol, preferably 3-chloro-1,2- propanediol, comprising the
process according to the sixth or seventh aspect, in which the epichlorohydrin is subjected to a
reaction with at least one compound chosen from monoalcohols, monocarboxylic acids, polyols,
polyamines, amino alcohols, polyimides, polyamides, polycarboxylic acids, ammonia, amines,
polyaminoamides, polyimines, amine salts, phosphoric acid, phosphoric acid salts, phosphorus
oxychlorides, phosphoric acid esters, phosphonic acids, esters of phosphonic acids, salts of
phosphonic acids, phosphinic acids, esters of phosphinic acids, salts of phosphinic acids, phosphine
oxides, phosphines, ethoxylated alcohols, alkylene or phenylene oxides, and mixtures of at least two
of these compounds, or in which the epichlorohydrin is subjected to a homopolymerization reaction, or
in which epichlorohydrin is subjected to a reaction of oligomerisation, of co-oligomerisation, of
condensation, of dehydrochlorination and of hydrolysis, with water, or with a di- or polyhydroxylated
compound which may optionally be halogenated and/or have ether oxide bonds and/or double bonds
capable of being halogenated in a subsequent stage, or wherein epichlorohydrin is subjected to a
reaction with water.      The present disclosure therefore relates to a composition comprising glycerol
and at least one cyclic oligomer of glycerol at a content greater than or equal to 0.01 and less than or
equal to 20 g of cyclic oligomer/kg of composition, and to its use in the manufacture of
dichloropropanol. 



One of the main features of the present invention lies in the low content of cyclic oligomers of glycerol
in the glycerol composition used as raw material in the manufacture of dichloropropanol.  - 2 -
Specifically, it has been found that the presence of glycerol oligomers in the glycerol contributes to the
formation of heavy by-products in the process for manufacturing dichloropropanol by hydrochlorination
of glycerol.      By heavy by-products in the process for manufacturing dichloropropanol by
hydrochlorination of glycerol, one intends to denote glycerol oligomers which may be partially
chlorinated ancUor esterificated.      Without intending to be bound by any theory, it is believed that the
composition of such heavy by-products, which is related among others to the chemical structure of the
heavy by-products and to their content in the reaction 10mixture, is important in the process for
manufacturing dichloropropanol.      The composition of such heavy by-products is believed to improve
the selectivity and the yield of dichloropropanol, starting from glycerol. The heavy by-products in the
process for manufacturing dichloropropanol by hydrochlorination of glycerol are believed to behave as
a solvent for the 15hydrochlorination reaction.      However, it is further believed that a too high content
in heavy by-products can lead to an increased consumption of the chlorinating agent of glycerol, to a
decreased dichloropropanol productivity, to an increase of the viscosity of the reaction medium leading
to difficulties of mixing and dissolving the reactants 20and in particular hydrogen chloride and to an
increase in the frequency of the purging operations of the process. It is also further believed, that some
partially chlorinated and/or esterificated cyclic oligomers of glycerol have boiling temperature close to
the boiling temperature of dichloropropanol which can make separation more difficult and also have a
negative impact on down-stream 25processes using dichloropropanol, like epichlorohydrin and
epichlorohydrin derivatives manufacturing processes.      An optimal composition of heavy by-products
is necessary. This optimal composition is believed to be controlled by an optimal content of cyclic
glycerol oligomers in the glycerol submitted to the hydrochlorination reaction. 30In the composition
according to the invention, the glycerol content is generally greater than or equal to 500 g of glycerol
per kg of composition, usually greater than or equal to 750 g/kg, in many cases greater than or equal
to 900 g/kg, commonly greater than or equal to 950 g/kg, often greater than or equal to 990 g/kg,
frequently greater than or equal to 999 g/kg, specifically 35greater than or equal to 999.9 g/kg and in
particular greater than or equal to  -3- 



999.95  g/kg. That glycerol content is usually lower than or equal to 999.99 g/kg of composition.     The
expression "cyclic oligomer of glycerol." is understood to mean a cyclic compound resulting from
condensation reactions between at least two 5glycerol molecules, i.e. a compound resulting from
condensation reactions between at least two glycerol molecules and the chemical structure of which
contains at least one cycle or ring. In the composition according to the invention, the cyclic oligomer of
glycerol is generally a compound resulting from condensation reactions between 10at least 2 glycerol
molecules (diner), and at most 7 glycerol molecules (heptamer), often at most 6 glycerol molecules
(hexamer), frequently at most 4 glycerol molecules (tetramer) and more specifically at most 3 glycerol
molecules (trimer). The cyclic oligomer of glycerol is usually an oligomer of glycerol for 15which at
least some of the carbon atoms are located in the at least one ring of the chemical structure. The
number of atoms constituting the ring is generally greater than or equal to 6, often greater than or
equal to 7 and sometimes greater than or equal to 8. The number of atoms constituting the ring is
generally less than or equal to 20. The ring generally comprises at least two oxygen atoms and
20often 2 oxygen atoms. Cyclic oligomers of glycerol containing a single ring constituted of 6 atoms, of
which 2 of the atoms are oxygen atoms, are particularly suitable. Cyclic o ligomers of glycerol
containing a single ring constituted of 7 atoms, of which 2 of the atoms are oxygen atoms, are
particularly convenient. Cyclic oligomers of glycerol containing a single ring 25constituted of 8 atoms,
of which 2 of the atoms are oxygen atoms, are also particularly suitable.     In the composition
according to the invention, the cyclic oligomer of glycerol is preferably chosen fiom the group
consisting of cyclic dirners of glycerol, cyclic timers of glycerol, cyclic tetramers of glycerol, and
mixtures of 30at least two of these glycerol oligomers.      In the composition according to the
invention, the cyclic oligomer of glycerol is often a cyclic compound resulting from condensation
reactions between two glycerol molecules, i.e., a cyclic dimer of glycerol.           The dimer of cyclic
structure generally comprises at least one ring and 35often only one ring. The ring generally comprises
6 atoms, often 7 atoms and  - 4 - 



frequently 8 atoms, of which two atoms are oxygen atoms and the remainder are carbon atoms.      In
the composition according to the invention, the cyclic dimer of glycerol usually comprises at least one
of the compounds selected from the group 5 consisting of cis- and
trans-2,5-bis-(hydroxymethyl)-1,4-dioxane, cis- and trans2,6-bis(hydroxymethyl)-1,4-dioxane, cis- and
trans-6-hydroxy-2-hydroxymethyl1,4-dioxepane, and cis- and trans-3,7-dihydroxy-1,5-dioxocane, and
any mixture of at least two of them.           In the composition according to the invention, the cyclic
dimer of glycerol 10is often a mixture comprising all the preceding isomers.      In the composition
according to the invention, the cyclic dimer of glycerol is often a mixture consisting essentially of all the
preceding isomers.      In the composition according to the invention, the content of the cyclic oligomer
of glycerol is often less than or equal to 10 g of cyclic oligomer/kg of 15composition, frequently less
than or equal to 5 g/kg, commonly less than or equal to 2.5 g/kg, specifically less than or equal to 1
g/kg, more specifically less than or equal to 0.5 g/kg and particularly less than or equal to 0.1 g/kg.
This content is often greater than or equal to 0.05 g/kg. In the composition according to the invention,
the content of the cyclic 20dimer of glycerol is often less than or equal to 10 g of cyclic dimer/kg of
composition, frequently less than or equal to 5 g/kg, commonly less than or equal to 2.5 g/kg,
specifically less than or equal to I g/kg, more specifically less than or equal to 0.5 g/kg and particularly
less than or equal to 0.1 g/kg. This content is often greater than or equal to 0.05 g/kg. 25In the
composition according to the invention, the sum of the contents of cis- and
trans-2,5-bis(hydroxymethyl)-1,4-dioxane, cis- and trans-2,6-bis(hydroxymethy0-1,4-dioxane, cis- and
trans-6-hydroxy-2-hydroxymethy1-1,4- dioxepane, and cis- and trans-3,7-dihydroxy-1,5-dioxocane is
often less than or equal to 10 g/kg of composition, frequently less than or equal to 5 g/kg,  30
commonly less than or equal to 2.5 g/kg, specifically less than or equal to 1 g/kg, more specifically less
than or equal to 0.5 g/kg and particularly Less than or equal to 0.1 g/kg. This content is often greater
than or equal to 0.05 g/kg. The composition according to the invention may in addition contain at least
one oligomer of glycerol chosen from the group consisting of oligomers of 35glycerol of linear
structure, of branched structure, and of mixtures of at least two  - 5 - of these oligomers. The additional
oligomer of glycerol is often a mixture of at least two of these oligomers.     The expression "oligomers
of linear structure" is understood to mean oligomers in which all the carbon atoms are located in one
and the same chain of atoms, which is not a ring. 



The expression "oligomers of branched structure" is understood to mean oligomers for which the
carbon atoms are located in at least two chains of atoms. The oligomers of glycerol of "linear structure"
and the oligomers of glycerol "of branched structure" are not cyclic oligomers of glycerol. They will
10be referred also further as non cyclic oligomers of glycerol.      In the composition according to the
invention, the glycerol oligomer of linear structure and the glycerol oligomer of branched structure are
independently preferably chosen from the group consisting of glycerol dimers, glycerol trimers, glycerol
tetramers, and mixtures of at least two of these glycerol 15oligomers.      In the composition according
to the the invention, the glycerol oligomer of linear structure and the glycerol oligomer of branched
structure are independently and frequently a glycerol dimer. In the composition according to the
invention, the glycerol dimer of linear 20structure and the glycerol dimer of branched structure are
often a mixture of the dimer of Linear structure, and of at least one dimer of branched structure.
The non cyclic oligomer of glycerol is often a mixture of at least two of the compounds selected from
the group consisting of 3-(2,3-dihydroxypropoxy)- propane-1,2-diol (linear oligomer of glycerol),
3-(2-hydroxy-1- 25hydroxymethylethoxy)propane-1,2-diol (mono branched oligomer of glycerol) and
2-(2-hydroxy-l-hydroxymethylethoxy)propane-1,3-dio1) (di branched oligomer of glycerol).         In the
rest of the document, glycerol oligomers will also be called polyglycerols, and glycerol dimers, trimers
,tetramers, etc. will also be called 30diglycerols, triglycerols, tetraglycerols, etc..      In the composition
according to the invention, the non cyclic polyglycerol content is often less than or equal to 10 g/kg of
composition, frequently Less than or equal to 5 g/kg, specifically less than or equal to 2.5 g/kg,
particularly less than or equal to 1 g/kg, more specifically less than or equal to 0.5 g/kg and most
35particularly less than or equal to 0.1 g/kg. This content is often greater than or equal to 0.05 g/kg.  -
6 -     In the composition according to the invention, the non cyclic diglycerol content is often less than
or equal to 10 g/kg of composition, frequently less than or equal to 5 g/kg, commonly less than or
equal to 2.5 g/kg, specifically less than or equal to 1 g/kg, more specifically less than or equal to 0.5
g/kg and 5particularly less than or equal to 0.1 g/kg. This content is often greater than or 



equal to 0.05 g/kg.      In the composition according to the invention, the content of
3-(2,3-dihydroxypropoxy)propane-1,2-diol (linear diglycerol) is often less than or equal to 10 g/kg of
composition, frequently less than or equal to 5 g/kg, specifically 10less than or equal to 2.5 g/kg,
commonly less than or equal to 1 g/kg, more specifically less than or equal to 0.5 g/kg and particularly
less than or equal to 0.1 g/kg. This content is often greater than or equal to 0.05 g/kg. In the
composition according to the invention, the sum of the contents of 3-
(2-hydroxy-l-hydroxymethylethoxy)propane-1,2-diol and 2-(2-hydroxy-1-
15hydroxymethyl-ethoxy)propane-1,3-diol (branched diglycerols) is often less than or equal to 10 g/kg
of composition, frequently less than or equal to 5 g/kg, commonly less than or equal to 2.5 g/kg,
specifically less than or equal to 1 g/kg, and particularly less than or equal to 0.1 g/kg. This content is
often greater than or equal to 0.05 g/kg. 20The composition according to the invention generally
contains dio Is as described in Application WO 2009/000773 in the name of SOLVAY SA, from page 1,
line 30 to page 2, line 22, the content of which is incorporated here by reference. The diols are
preferably chosen from 1,2-ethanediol (ethylene glycol), 1,2- 25 propanediol (propylene glycol),
1,3-propanediol, 1,2-butanediol, 2,3-butanediok 1,4-butanediolor a mixture of at least two of these
compounds. 1,3-propanediol is particularly preferred.      In the composition according to the invention,
the dio I content is generally greater than or equal to 0.001 g dioUkg of composition and less than or
equal to 30100 g dioUkg of composition. This content is often less than or equal to 90 g/kg, commonly
less than or equal to 50 g/kg, frequently less than or equal to 10 g/kg, usually less than or equal to 1
g/kg, commonly less than or equal to 0.5 g/kg and frequently less than or equal to 0.2 g/kg. This
amount is often greater than or equal to 0.005 g/kg, frequently greater than or equal to 0.01 g/kg,
commonly 35greater than or equal to 0.04 g/kg and usually greater than or equal to 0.1 g/kg.  - 7 -
The composition according to the invention generally contains glycerol alkyl ethers as described in
Application WO 2007/144335 in the name of SOLVAY SA, from page 2, line 6 to page 3, line 25, the
content of which is incorporated here by reference. Glycerol methyl ethers are particularly suitable.
5The oligomers of glycerol are not considered as glycerol alkyl ethers. 



The content of glycerol alkyl ethers is generally less than or equal to 90 g/kg of composition, often less
than or equal to 50 g/kg, frequently less than or equal to 10 g/kg, commonly less than or equal to 5
g/kg, usually less than or equal to 1 Wks, more commonly less than or equal to 0.5 g/kg and more
10frequently less than or equal to 0.2 g/kg. This content is generally greater than or equal to 0.005
g/kg, frequently greater than or equal to 0.01 g/kg, often greater than or equal to 0.04 g/kg and more
frequently greater than or equal to 0.1 g/kg.     The composition according to the the invention may
also comprise monoalcohols, such as the monoalcohols described in Application 15W02007/144335 in
the name of SOLVAY SA, from page 3, lines 26 to 31, the content of which is incorporated here by
reference.      These monoalcohols are generally present at a content greater than or equal to 0.001
g/kg of composition, and often greater than or equal to 0.01 g/kg. This content is generally less than 20
Wkg of product and often less than or equal to 202 g/kg of product.      The composition according to
the invention may also comprise water in a content generally greater than or equal to 0.1 g/kg of
composition and less than or equal to 200 grikg. This amount is often less than or equal to 50 g/kg and
frequently less than or equal to 20 g/kg. 25The composition according to the invention may also
comprise at least one fatty acid alkyl ester and/or one glycerol ester and/or one salt as described in
Application WO 2007/144335 in the name of SOLVAY SA, from page 5, lines 12 to 20. These esters
are generally present at a content greater than or equal to 300.01 g/Icg of composition, often greater
than or equal to I g/kg and frequently greater than or equal to 5 g/kg. This content is generally less
than 50 g/kg of product, and often less than or equal to 30 g,/kg, and more often less than or equal to
10 g/kg.           These salts are generally present at a content greater than or equal to 350.0005 g/kg of
composition, often greater than or equal to 0.001 g/kg and frequently greater than or equal to 0.01
g/kg. This content is generally less than  -8- 10  g/kg, and often less than or equal to 1 g/kg of product,
and more often less than or equal to 0.1 g/kg.     The diols, glycerol alkyl ethers, monoalcohols, water,
alkyl esters of fatty acids, glycerol esters and salts may be by-products of glycerol manufacturing 



5processes such as, for example, the processes for conversion of oils or fats of plant or animal origin
via transesterification, saponification or hydrolysis reactions, processes for conversion of mono- and
polysaccharides and derived alcohols, such as fermentation, and thermochemical processes such as
hydrogenation and hydrogenolysis. 10In the composition according to the invention, the glycerol may
have an alkali metal and/or alkaline earth metal content as described in WO 2006/100315 of SOLVAY
SA, the content of which is incorporated herein by reference, and especially the passages from page
7, line 11, to page 9, line 10. In the composition according to the the invention, the glycerol may
contain 15elements other than alkali metals and alkaline earth metals as described in WO
2006/100319 of SOLVAY SA, the content of which is incorporated herein by reference, especially the
passages from page 2, line 3 to 8, and from page 6, line 20, to page 9, line 14. In the composition
according to the the invention, the glycerol may contain 20an amount of heavy compounds other than
glycerol and polyglycerols and whose boiling temperature under a pressure of 1 bar absolute is at
least 15C greater than the boiling temperature of dichloropropanol as described in WO 2006/100316 of
SOLVAY SA the content of which is incorporated herein by reference, especially the passages from
page 15, line 32, to page 17, line 33. 25In the composition according to the invention, the glycerol may
contain nitrogen containing compounds as described in FR 07/59891 of SOLVAY SA the content of
which is incorporated herein by reference, especially the passages from page 1, line 28, to page 3, line
20. The invention also relates to a process for preparing the composition 30comprising glycerol and at
least one cyclic oligomer of glycerol at a content greater than or equal to 0.01 and less than or equal to
20 g of cyclic oligomer/kg of composition, comprising the following steps: (a) a composition (I)
comprising glycerol, of which the content of cyclic         oligomer of glycerol is less than 0.01 g/kg of
composition, is subjected to a 35heating operation at a temperature greater than or equal to 25C and
less than 180C, in the presence of a basic agent;  - 9 - 



(b) the composition (II) obtained at the end of step a) is subjected to a distillation operation or to an
evaporation operation, in order to obtain, as a distillate or as an evaporate, a composition comprising
glycerol and at least one cyclic oligomer of glycerol at a content greater than or equal to 0.01 g of
cyclic 5oligomer/kg of composition; (c) optionally, one fraction of the composition (III) obtained at the
end of step b) is subjected to at least one purification treatment, so as to obtained a composition
comprising glycerol and at least one cyclic oligomer of glycerol at a content of less than or equal to 20
g of cyclic oligomer/kg of 10composition.     The composition (II) obtained at the end of step a) may
optionally be cooled prior to step b).     In the process for manufacturing the composition according to
the invention, steps (a) and (b) allows to generate a composition comprising glycerol 15and at least
one cyclic oligomer of glycerol at a content greater than or equal to 0.01 g of cyclic oligomer/kg of
composition.     Step (a) may be carried out in any type of reactor, such as for example a plug flow
reactor or a stirred reactor.         Step (a) may be carried in continuous mode or in discontinuous mode.
20Step (b) may be carried out in any type of distillation columns Rice for instance, plate columns or
packed columns.     Step (b) may be carried out in any type of evaporator like for instance, batch
evaporators, thin film evaporators or wiped thin film evaporators. Step (b) may be carried in continuous
mode or in discontinuous mode. 25In the process for manufacturing the composition according to the
invention, the composition used in step (a) has a content of cyclic oligomer of glycerol often less than
or equal to 0.005 g/kg and frequently less than or equal to 0.001 g/kg. In the process for manufacturing
the composition according to the 30 invention, the heating operation of step (a) is carried out at a
temperature often greater than 50C, frequently greater than or equal to 100C, routinely greater than or
equal to 150C and specifically greater than or equal to 175C. In the process for manufacturing the
composition according to the invention, the heating operation of step (a) is carried out under a
pressure 35generally greater than or equal to 0.01 bar absolute, often greater than or equal to 0.5 bar
absolute and frequently greater than or equal to 0.2 bar absolute.  



- 10 -     In the process for manufacturing the composition according to the invention, the duration of
the heating operation of step (a) is generally less than or equal to 8 h, often less than or equal to 6 h
and frequently less than or equal to 4 h. This duration is generally greater than or equal to 5 minutes,
frequently 5greater than or equal to 15 minutes, particularly greater than or equal to 60 minutes and
specifically greater than or equal to 120 minutes.     In the process for manufacturing the composition
according to the invention, the distillation or the evaporation operation of step (b) is carried out at a
temperature usually greater than 80C, frequently greater than or equal to  10 100C, routinely greater
than or equal to 110C and specifically greater than or equal to 130C. This temperature is generally
lower often greater than 250C, frequently lower than or equal to 200C, routinely lower than or equal to
190C and specifically lower than or equal to 180C. In the process for manufacturing the composition
according to the 15invention, the distillation or evaporation operation of step (b) is carried out under a
pressure generally greater than or equal to 0.01 mbar absolute, often greater than or equal to 0.1 mbar
absolute and frequently greater than or equal to 1 mbar absolute. This pressure is generally lower than
or equal to 0.4 bar absolute, often lower than or equal to 60 mbar absolute and frequently lower than
or equal to 20 20mbar absolute.     in the process for manufacturing the composition according to the
invention, the temperature of the optional cooling of composition (II) prior to step (b) is generally less
than or equal to 80C, often less than or equal to 70C and more preferably less than or equal to 60C.
25The cooling operation is generally carried out over a duration less than or equal to 60 mm, often
less than or equal to 30 mm, and frequently less than or equal to 15 min.     In the process according
to the invention the basic compound of step (a) may be an organic or inorganic basic compound.
Organic basic compounds are 30for example amines, phosphines, ammonium, phosphonium or
arsonium hydroxides and alkali and alkaline-earth metal carboxylates. Inorganic basic compounds are
preferred. The expression "inorganic compounds" is understood to mean compounds which do not
contain a carbon-hydrogen bond. The inorganic basic compound may be chosen from alkali and
alkaline-earth metal 35oxides, hydroxides, carbonates, hydrogen carbonates, phosphates, hydrogen
phosphates and borates, and mixtures thereof. Alkali and alkaline-earth metal  oxides and hydroxides
are preferred. Sodium and calcium hydroxides are preferred and sodium hydroxide is particularly
preferred. 



In the process according to the invention, the basic compound of step (a) may be in the form of a
liquid, an essentially anhydrous solid, a hydrated solid, 5an aqueous and/or organic solution or an
aqueous and/or organic suspension. The basic compound is preferably in the form of an essentially
anhydrous solid, a hydrated solid, an aqueous solution or an aqueous suspension. Sodium hydroxide
solutions are preferred. Under these conditions of step (a), the degree of conversion of the glycerol, 10
defined as the ratio between the amount of glycerol converted at the end of step (a) and the amount of
glycerol used in step (a), is generally less than or equal to 5%, often less than or equal to 3%, more
often less than 1% and frequently less than or equal to 0.1%.         The glycerol in the composition
subjected to step (a) may have been 15produced starting from fossil raw materials and/or renewable
raw materials, preferably starting from renewable raw materials, as described in WO 2005/054167 of
SOLVAY SA, the content of which is incorporated herein by reference, and especially the passages
from page 1, line 26, to page 4, line 2, and such as defined in Application WO 2006/100312 in the
name of Solvay SA, 20 from page 1, line 26 to page 2, line 5, the content of which is incorporated here
by reference, and as described in W02009/000773 of SOLVAY SA, the content of which is
incorporated herein by reference, and especially the passages at page 10, lines 16 to 23, and at page
11, lines 4 to 25. Glycerol obtained starting from renewable raw materials is, for example, glycerol
obtained in processes for 25conversion of animal or plant oils and/or fats, such as hydrolysis,
saponification, transesterification, amino Lysis or hydrogenation processes and enzymatic rupture
processes, such as transesterification or hydrolysis with lipase-type enzymes, such as described in
"Medium and Long-Term Opportunities and Risks of the Biotechnological Production of Bulk
Chemicals from Renewable Resources, The 30Potential of White Biotechnology, The BREW Project,
Final report Prepared under the European Commission's GROWTH Programme (DO Research),
Utrecht, September 2006, pp. 29-31". Glycerol obtained starting from renewable raw materials is, for
example, glycerol obtained in processes for conversion of mono- and polysaccharides and derived
alcohols, such as fermentation, and 35thermochemical processes such as hydrogenation and
hydrogenolysis, as described in "Industrial Bioproducts. Today and Tomorrow, Energetics,  - 12 -
Incorporated for the U.S. Depaitiiient of Energy, Office of Energy Efficiency and Renewable Energy,
Office of the Biomass Program, July 2003, pages 49, 52 to 56". Mono- and polysaccharides, such as
for example, starch, cellulose, hemicellulose, sucrose, lactose, glucose, galactose, maltose, allose,
altrose, 5mannose, gulose, idose, talose, xylose, arabinose, ribose and lyxose may themselves be
obtained from biomass. 



In the process according to the invention, the treatment from optional step c) may be chosen from
evaporative concentration, evaporative crystallization, distillation, fractional distillation, stripping and
liquid/liquid extraction 10operations and combinations of at least two of these operations. This
treatment may be carried out under reduced pressure. The tett,' "evaporative concentration" is
understood to mean a process of partial evaporation of the product which makes it possible to
concentrate the residual product to less volatile entities. The term "evaporative crystallization" is
15understood to mean a process resulting in the crystallization of a compound by removing, by
vaporization, a compound that promotes its dissolution in the medium. These processes are described
in "Perry's Chemical Engineers' Handbook" in the 11th section of the 7th edition. The term "distillation"
is understood to mean the type of separation 20conventional in chemical engineering and described,
for example, in "Perry's Chemical Engineers' Handbook" in the 13th section of the 7th edition.      The
term "fractional distillation" is understood to mean a series of distillations where the distillate is
withdrawn batchwise. The term "stripping" is understood to mean the separation of a substance 25 by
entrainment using the vapour of a pure material. In the process according to the invention, this
material can be any compound which is inert with respect to glycerol, such as, for example, steam, air,
nitrogen and carbon dioxide. The Mon "liquid/liquid extraction" is understood to mean bringing into
contact with an appropriate completely or partially immiscible solvent that 30 makes it possible to
selectively extract the desired compounds, optionally according to a countercurrent process, as
described in "Perry's Chemical Engineers' Handbook" in the 15th section of the 7th edition. The
stripping, evaporative concentration, evaporative crystallization, liquid/liquid extraction and distillation
treatments may be combined, for example 35in a stripping column surmounted by a distillation section
or in a partial evaporator supplying a distillation column or by combining a liquid/liquid  - 13 - 



extraction, stripping of the residual solvent contained in the glycerol-enriched stream and distillation of
the solvent enriched with extracted compounds.     The diols, monoalcohols and the glycerol allcyl
ethers are recovered in the first distilled, evaporated or stripped fraction, the purified glycerol-based
5composition comprising at least one cyclic oligomer of glycerol according to the invention constitutes
an intermediate cut from the distillation, evaporation or stripping treatment. Glycerol containing non
cyclic glycerol oligomers constitute the residue from the treatment of step (c) of the invention. When
the treatment consists of a partial evaporation of the product, the 10temperature of the intermediate
cut from the glycerol-rich distillation treatment is generally greater than or equal to 0C, often greater
than or equal to 80C and frequently greater than or equal to 100C. This temperature is generally less
than or equal to 280C, often less than or equal to 250C, and frequently Less than or equal to 200C.
The boiling point of the first glycerol-depleted distilled 15fraction is generally greater than or equal to
-20C, often greater than or equal to -I0C, frequently preferably greater than or equal to 0C. This
temperature is generally at most equal to the temperature of the intermediate cut from the glycerol-rich
distillation treatment, often at least 5C below this temperature, particularly at Least 10C below this
temperature. 20When the treatment is carried out by liquid/liquid extraction, the temperature is
generally greater than or equal to 20C, often greater than or equal to 40C, and frequently greater than
or equal to 50C. This temperature is generally less than or equal to 200C, often less than or equal to
150C and particularly Less than or equal to 120C. 25The treatment pressure is generally greater than
or equal to 0.001 mbar. This pressure is generally less than or equal to 1 bar, often less than or equal
to 0.5 bar, frequently Less than or equal to 0.3 bar and more specifically less than or equal to 0.25 bar.
When the treatment comprises a separate evaporation step, the latter is generally carried out at a
pressure less than or equal to 2 bar absolute, 30often at a pressure less than or equal to 1 bar
absolute, and frequently at a pressure less than or equal to 0.5 bar absolute. It is generally carried out
at a pressure greater than or equal to 0.1 mbar, often at a pressure greater than or equal to 0.2 mbar.
When the evaporation step is combined with a distillation or fractional distillation step, it is carried out
at a pressure at Least equal to the 35pressure of the step carried out at the lowest pressure, often at a
pressure at least 10 mbar greater than the pressure of the step carried out at the lowest pressure.  



- 14 - The stripping step is generally carried out at a pressure less than or equal to 5 bar, frequently
less than or equal to 2 bar. In the distillation treatments with or without stripping, the reflux ratio is
generally greater than or equal to 1%, often greater than or equal to 5% and 5frequently greater than
or equal to 10%. This reflux ratio is less than or equal to 99% and often less than or equal to 50%. The
expression "reflux ratio" is understood to mean, for a continuous distillation, the flow of the vaporized
fraction to the reboiler over the flow of the residue.         The expression "reflux ratio" is understood to
mean, for a batchwise, 10fractional distillation, the ratio of the amount vaporized relative to the final
residue. The amount of the fraction distilled is generally less than or equal to 300 g/kg, often less than
or equal to 100g/kg of the composition comprising glycerol. 15The distillation, fractional distillation or
stripping treatment may be preceded or followed by an operation which may, for example, be a
settling, centrifugation, filtration, adsorption or ion-exchange operation. When it is a settling operation,
the operation can be improved by passing through a coalescer. The adsorption operation is often an
operation for adsorption on activated 20carbon.     The invention furthermore relates to a process for
manufacturing dichloropropanol in which at least one composition comprising glycerol and at least one
cyclic oligomer of glycerol at a content greater than or equal to 0.01 and less than or equal to 20 g of
cyclic oligomer/kg of composition, is reacted 25with a chlorinating agent.     The invention also relates
to the use of a composition comprising glycerol and at least one cyclic oligomer of glycerol at a content
greater than or equal to 0.01 and less than or equal to 20 g of cyclic oligomer/kg of composition, for
the manufacture of dichloropropanol. 30The composition comprising glycerol and at least one cyclic
oligomer of glycerol at a content greater than or equal to 0.01 and less than or equal to 20 g of cyclic
otigomer/kg of composition may be as described above. In the process for manufacturing
dichloropropanol according to the invention, the chlorinating agent generally comprises hydrogen
chloride. The 



35hydrogen chloride can be gaseous hydrogen chloride, an aqueous hydrogen  - 15 - chloride solution
or a mixture of the two. The chlorinating agent is preferably gaseous hydrogen chloride.     In the
process for manufacturing dichloropropanol according to the invention, the chlorinating agent may be
such as described in Patent Applications 5 WO 2007/144335, from page 12, line 34 to page 13, line
35, WO 2005/054167, from page 4, line 32 to page 5, line 18, and WO 2006/106153, from page 2, line
10 to page 3, line 20, all in the name of SOLVAY SA, the contents of which are incorporated here by
reference. When the chlorinating agent is hydrogen chloride, the hydrogen chloride 10 may be purified
such as described in FR 08/56138 of SOLVAY SA, the content of which is incorporated herein by
reference, especially the passages from page 2, line 33, to page 16, line 21. In the process for
manufacturing dichloropropanol according to the invention, the reaction with the chlorinating agent
may be carried out in a 15 reaction medium such described in WO 2006/106154 of SOLVAY SA, the
content of which is incorporated herein by reference, especially the passages from page 14, line 15, to
page 17, line 10. In the process for manufacturing dichloropropanol according to the invention, the
composition comprising the glycerol and the cyclic oligomer of 20 glycerol may be treated such
described in FR 08/58362 of SOLVAY SA, the content of which is incorporated herein by reference,
especially the passages from page 6, line 4, to page 11, line 26. In the process for manufacturing
dichloropropanol according to the invention, the reaction with the chlorinating agent may be carried out
in the 25presence of a catalyst, preferably a carboxylic acid or a carboxylic acid derivative, such as
described in Patent Application WO 2005/054167, from page 6, line 24 to page 7, line 35 in the name
of SOLVAY SA, and in Application WO 2006/020234, from page 8, line 24 to page 9, line 10, and from
page 13, line 1 to page 18, line 3, the contents of which are incorporated here by reference.
30Succinic, glutaric, adipic, suberic, sebacic, dodecanoic, citric and butanetetracarboxylic acids and
derivatives thereof such as acid chlorides, anhydrides, esters, salts, amides and nitrites are examples
of catalysts. In the process for manufacturing dichloropropanol according to the 



invention, the reaction with the chlorinating agent may be carried out for a 35catalyst concentration, at
a temperature, at a pressure and at a residence time such described in WO 2005/054167 of SOLVAY
SA, the content of which is  - 16 - incorporated herein by reference, especially the passages from page
8, line 1, to page 10, line 10.      In the process for manufacturing dichloropropanol according to the
invention, the reaction with the chlorinating agent may be carried out such 5described in WO
2007/054505 of SOLVAY SA, the content of which is incorporated herein by reference, especially the
passages from page 1, line 24 to page 6, line 18. In the process for manufacturing dichloropropanol
according to the invention, the reaction with the chlorinating agent may be carried out in the 10
presence of a solvent such described in WO 2005/054167 of SOLVAY SA, the content of which is
incorporated herein by reference, especially the passages at page 11, line 12 to 36. Oligomers of
glycerol are not considered as such byproducts. In the process for manufacturing dichloropropanol
according to the 15invention, the reaction with the chlorinating agent may be carried out in the
presence of a liquid phase comprising heavy compounds other than glycerol such described in WO
2006/100316 of SOLVAY SA, the content of which is incorporated herein by reference, especially the
passages at page 2, lines 18 to 25 and from page 15, line 32, to page 17, line 33. 20In the process for
manufacturing dichloropropanol according to the invention, the reaction with the chlorinating agent
may be carried out under stirring with a stirring system such described in W02008/145729 of SOLVAY
SA, the content of which is incorporated herein by reference, especially the passages from page 1, line
30, to page 2, line 33, and from page 6, 25line 22, to page 14, line 31. In the process for
manufacturing dichloropropanol according to the invention, the reaction with the chlorinating agent
may be carried out in a liquid 



reaction medium such described in WO 2006/106154 of SOLVAY SA, the content of which is
incorporated herein by reference, especially the passages 30from page 1, line 29, to page 2, line 6,
and from page 14, line 15, to page 17, line 10. In the process for manufacturing dichloropropanol
according to the invention, the reaction with the chlorinating agent may be carried out in a reactor the
feeding of which is described in WO 2008/107468 of SOLVAY SA, the 35content of which is
incorporated herein by reference, especially the passages from page 1, line 29, to page 4, line 27, and
from page 5, line 34, to page 9,  7 - line 17.      The process for manufacturing dichloropropanol
according to the invention may be carried in equipments made of or coated with materials which are
resistant to the corrosion by the chlorinating agent under the process conditions,  5 such as described
in WO 2005/054167 of SOLVAY SA, the content of which is incorporated herein by reference,
especially the passages from page 6, line 3 to 23. The process for manufacturing dichloropropanol
according to the invention may be carried in equipments made of or coated with materials which are
10 resistant to the corrosion by the chlorinating agent under the process conditions, such as described
in WO 2006/100317 of SOLVAY SA, the content of which is incorporated herein by reference,
especially the passages from page 23, line 22, to page 27, line 25. Polyaryletheretherketones (PEEK)
and copolymers of ethylene and 15chlorotrifluoroethylene (E-CTFE) are examples of polymers which
are particularly convenient as material for equipments for the process for manufacturing
dichloropropanol by hydrochlorination of glycerol. The process for manufacturing dichloropropanol
according to the invention may be carried in equipments made of or coated with materials which are
20 resistant to the corrosion by the chlorinating agent under the process conditions, such as described
in PCT/EP2008/062845 of SOLVAY SA, the content of which is incorporated herein by reference,
especially the passages from page 1, line 30, to page 9, Line 17, and from page 19, line 25, to page
20, line33. 



In the process for manufacturing dichloropropanol according to the 25invention, the chlorination
reaction is preferably carried out in a liquid reaction medium.     In the process for manufacturing
dichloropropanol according to the invention, the chlorination reaction may be carried out in the
presence of a solvent. 30In the process for manufacturing dichloropropanol according to the invention,
the dichloropropanol formed can be separated from the other constituents of the reaction medium by
any separation treatment, for example by distillation, stripping, extraction or adsorption. After this
treatment, the other constituents of the reaction medium may be subjected to supplementary
35separation treatments. Among the other constituents of the reaction medium are heavy products
such as, for example, various chlorinated and/or esterified  - 18 - isomers of glycerol oligomers. The
chlorinated and/or esterified isomers of glycerol oligomers and, in particular, the chlorinated and/or
esterified cyclic glycerol oligomers and more particularly the chlorinated and/or esterified cyclic dimers
of glycerol furthermore contribute significantly to the increase in the 5content of heavy compounds of
the reaction medium, necessitating an increase in the frequency of the purges of the reaction medium.
The advantage of using a composition comprising glycerol and cuclic oligomers of glycerol according
to the invention for the manufacture of dichloropropanol is the controlled formation of these heavy
products, in 10particular of chlorinated and/or esterified oligomers of glycerol, more particularly of
chlorinated and/or esterified cyclic oligomers of glycerol, and still more particularly of chlorinated
and/or esterified cyclic dimers of glycerol with, as a result, a reduction in the frequency of the purging
operations. In the process for manufacturing dichloropropanol according to the 15invention, a
separation of dichloropropanol from the other compounds of the reaction mixture may be carried out
such described in WO 2005/054167 of SOLVAY SA, the content of which is incorporated herein by
reference, especially the passages from page 12, fine 1, to page 17, line 20. In the process for
manufacturing dichloropropanol according to the 20invention, a separation of dichloropropanol from
the other compounds of the 



reaction mixture may be carried out such described in WO 2006/100312 of SOLVAY SA, the content
of which is incorporated herein by reference, especially the passages at page 2, lines 3 to 10, at page
20, tine 28 to page 28, line 20. 25In the process for manufacturing dichloropropanol according to the
invention, a separation of dichbropropanol from the other compounds of the reaction mixture may be
carried out according to methods such described in WO 2006/100313 of SOLVAY SA, the content of
which is incorporated herein by reference, especially the passages at page 2, lines Ito 23, and from
page 21, 30line 7, to page 25, line 25.     In the process for manufacturing dichloropropanol according
to the invention, a separation of di chloropropanol from the other compounds of the reaction mixture
may be carried out according to methods such described in WO 2006/100314 of SOLVAY SA, the
content of which is incorporated herein 35by reference, especially the passages at page 2, lines 6 to
page 3, line 4, and from page 18, tine 33, to page 22, line 29.  - 19 - In the process for manufacturing
dichloropropanol according to the invention, a separation of dichloropropanol from the other
compounds of the reaction mixture may be carried out according to methods such described in WO
2006/100320 of SOLVAY SA, the content of which is incorporated herein 5by reference, especially the
passages from page 1, line 30, to page 2, line 23 and from page 6, line 25, to page 10, line 28.     In
the process for manufacturing dichloropropanol according to the invention, a separation of
dichloropropanol from the other compounds of the reaction mixture may be carried out according to
methods such described in 10 WO 2006/100315 of SOLVAY SA, the content of which is incorporated
herein by reference, especially the passages at page 2, lines 3 to 29, and from page 23, line 3, to page
24, line 13.     In the process for manufacturing dichloropropanol according to the invention, a
separation of dichloropropanol from the other compounds of the 15reaction mixture may be carried out
according to methods such described in W02008/110588 of SOLVAY SA, the content of which is
incorporated herein by reference, especially the passages from page 1, line 31, to page 27, line 25. 



In the process for manufacturing dichloropropanol according to the invention, the dichloropropanol is
generally obtained as a mixture of 1,3- 20dichloropropan-2-ol and 2,3-dichloropropan-1-ol isomers
such described in WO 2006/100319 of SOLVAY SA, the content of which is incorporated herein by
reference, especially the passages from page 23, line 34, to page 24, line 29. In the process for
manufacturing dichloropropanol according to the invention, the dichloropropanol may contain
halogenated ketones such described 25in WO 2006/100311 of SOLVAY SA, the content of which is
incorporated herein by reference, especially the passages at page 2, lines 22 to 34, and from page 22,
line 8, to page 23, line 35. In the process for manufacturing dichloropropanol according to the
invention, water which have been in contact with equipment walls may be 30 treated such described in
FR 08/56059 of SOLVAY SA, the content of which is incorporated herein by reference, especially the
passages from page 1, line 7, to page 16, line 34.      In addition, the invention relates to a process for
manufacturing epichlorohydrin in which the dichloropropanol obtained according to the process 35for
manufacturing dichloropropanol according to the invention, is subjected to a dehydrochlorination
reaction.  - 20 -     The process for manufacturing epichlorohydrin by dehydrochlorination of
dichloropropanol according to the invention may be carried out under conditions such as described in
the International application WO 2005/054167 in the name of SOLVAY SA, the content of which is
incorporated herein by reference, more 5specifically, the passage on page 19, line 12 to page 22, line
30.     The process for manufacturing epichlorohydrin by dehydrochlorination of dichloropropanol
according to the invention may be carried out under conditions such as described in the International
application WO 2006/100311 in the name of SOLVAY SA, the content of which is incorporated herein
by reference, more 10specifically, the passage on page 2, lines 22 to 25, and on page 22, line 28 to
page 23, line 35.     The process for manufacturing epichlorohydrin by dehydrochlorination of
dichloropropanol according to the invention may be carried out under conditions such as described in
the International application WO 2008/101866 in the name 15of SOLVAY SA, the content of which is
incorporated herein by reference, more 



specifically, the passage from page 2, line 1 to page 13, line 16.     The process for manufacturing
epichlorohydrin by dehydrochlorination of dichloropropanol according to the invention may be carried
out under conditions such as described in the International application WO 2008/152045 in the name
20of SOLVAY SA, the content of which is incorporated herein by reference, more specifically, the
passage from page 9, line 22 to page 13, line 31.     The process for manufacturing epichlorohydrin by
dehydrochlorination of dichloropropanot according to the invention may be carried out under conditions
such as described in the International application WO 2008/152043 in the name 25of SOLVAY SA, the
content of which is incorporated herein by reference, more specifically, the passage from page 6, line
16 to page 7, line 21 The process for manufacturing epichlorhydrin by dehydrochlorination of
dichloropropanol according to the invention may be integrated in a global scheme for preparing a
chlorohydrin such as described in WO 2006/106155 in 30 the name of SOLVAY SA, the content of
which is hereby incorporated by reference, more specifically the passages at page 2, lines 26 to 31,
and from page 22, line 10 to page 23, line 19.     The process for manufacturing epichlorhydrin by
dehydrochlorination of dichloropropanol according to the invention may also be carried out such as
35described in WO 2006/100318 in the name of SOLVAY SA, the content of  - 21 - which is hereby
incorporated by reference, more specifically the passages at page 2, lines 23 to page 3, line 26, and
from page 24, line 17 to page 31, line 18.     The process for manufacturing epichlorhydrin by
dehydrochlorination of dichloropropanol according to the invention may also comprise a step of
treating 5water effluents such as described in EP 08150925.9 in thc name of SOLVAY SA, the content
of which is hereby incorporated by reference, more specifically the passages from page 1, line 18 to
page 12, line 10.      In the process for manufacturing epichlorhydrin by dehydrochlorination of
dichloropropanol according to the invention, another part of the dichloropropanol 10may be obtained
by a process other than glycerol chlorination. This process may be chosen from allyl chloride
hypochlorination and allyl alcohol chlorination processes. 



Moreover, the invention relates to epichlorohydrin which may be obtained      by subjecting the
dichloropropanol obtained according to the invention to a 15dehydrochlorination reaction.      The
epichlorohydrin according to the invention comprises generally at least one other compound, as an
impurity, that epichlorohydrin itself. That compounds can be selected from:  compounds of crude
formula C3H3C13, C4H7C10, C4H7C102, C41-180, C511100, 20C6H802, C6H9C13, C6H9C1302,
C6H100, C6H1007, C6th0C12, C611120, C6-43Hr, C6H140, C71-1100, C7H1402, C9H4C13,
C9111002, C9H15C150, C9H45C1202 and C9Hi7C1304  hydrocarbons, in particular,
methylcyclopcntane and ethylbenzene       ketones, in particular, acetone, cyclopentanone,
2-butanone, cyclohexanone, 252,3-pentanedione, 2-methyl-2-cyclopenten- 1-one, 3,5-dimethy1-2-
cyclohexene-l-one, ketones of crude foimula C5F1100, C6H120 and C9F11002,
1-phenoxy-2-propanone, hydroxyacetone halogenated ketones comprising from 3 to 18 carbon atoms,
more specifically, chlorinated ketones and yet more specifically, chloroacetone and
30chlorobutanones, aldehydes, in particular, acetaldehyde, isobutanal, isopentanal, hexanal and
acrolein, ethers, in particular    o chloroethers, more specifically chlorinated ethers of crude formula
35C61-113C104, C61-110C1202, C6H12C120, C61-112C1203, C61-112C1203 and C6H1iC1302,  -
22 -  alkyl glyc dyl ethers, more specifically, methyl glycidyl ether, ethyl glycidyl ether, propyl glycidyl
ethers, butyl glycidyl ethers, diglycidyl ether, and yet more specifically methyl glycidyl ether,  cyclic
ethers and more specifically oxetane and epoxides among which 5more specifically glycidol,
bromoepoxypropane, dichloroepoxypropane,    1,2-epoxyhexane, propylene oxide and
2,3-epoxy-butane, alcohols, more specifically 



aliphatic alcohols, such as 1-propanol, 2-propanol, allyl alcohol and glycerol, 10o aromatic alcohols
such as phenol, halogenated hydrocarbons, more specifically halogenated aliphatic hydrocarbons, and
still more specifically,  bromochloromethanes, such as dibromochloromethane,          chloromethanes
such as dichloromethane, trichloromethane and 15tetrachloromethane,          dichloroethanes such as
1,1-dichloroethane and 1,2-dichloroethane,  trichloropropanes, such as 1,2,3-trichloropropane,
1,1,3-trichloropropane, 1,1,2-trichloropropane ans 1,2,2-trichloropropane,          dichloropropanes such
as 1,3-dichloropropane, 1,2-dichloropropane and 202,2-dichloropropane,          monochloropropanes
such as 2-chloropropane and 1-chloropropane,  trichloropropenes such as 1,3,3-trichloropropenes cis
and trans, 1,2,3- trichloropropenes cis and trans, and 1,1,3-trichloropropene,          dichloropropenes
such as 1,3-dichloro-1-propenes cis and trans, 3,3- 25dichloro-l-propene and 2,3-dichloro-1-propene,
monochloropropenes, such as 2-chloro-1-propene, 1-chloro-1-propene cis and trans and
3-chloro-1-propene,  halogenated hydrocarbons, more specifically halogenated aromatic
hydrocarbons, and yet more specifically 30o chlorobenzenes, such as monochlorobenzene,
dichlorobenzenes, trichlorobenzenes, tetrachlorobenzenes, pentachlorobenzene and
hexachlorobenzene,     chloronaphthalenes, such as monochloronaphthalenes, dichloronaphthalenes,
trichloronaphthalenes, tetrachloronaphthalenes, 35pentachloronaphthalencs and
hexachloronaphthalenes,  ch oroalcools, more specifically,  - 23 -  2-chloroethano1,
monochloropropanediols, such as 3-chloro-1,2-propanediol and 2-chloro1,3-propanediol,
dichloropropanols, such as 1,3-dichloro-2-propanol and 2,3-dichloro-1- 5propanol 



bromochloropropanols         monochloropropanols, such as 3-chloro-1-propanol, monochloropropenols
such as 2-chloro-2-propene-l-ol and 3-chloro-2- propene-1-01 cis and trans 10water, salts such as
sodium chloride, calcium chloride and sodium hydroxide.      The contents of those impurities in the
epichlorohydrin according to the invention are such as described in the International application WO
2006/100311 of SOLVAY SA, the content of which is incorporated herein by reference, more
15specifically the passage from page 22, lines 8 to 12.       The contents of those impurities in the
epichlorohydnn according to the invention are such as described in the International application WO
2008/101866 of SOLVAY SA, the content of which is incorporated herein by reference, more
specifically passages from page 13, line 28, to page 16, line 15, on page 16, 20lines 28 to 33, and on
page 17, lines 10 to13, and in Table I, page 21, in Table 2, page 22, in Table 3, page 23, in Table 4,
page 24, and in Table 6, page 25 and 26.     The contents of those impurities in the epichlorohydrin
according to the invention are such as described in the International application WO 2008/152045 of
SOLVAY SA, the content of which is incorporated herein by reference, more 25 specifically passages
from page 2, line 29, to page 9, line 21, from page 14, line 1 to page 17, line 14, and in Table 1, pages
63 and 64, in Table 6, pages 70 and 71, and in Table 7, pages 74 and 75.     The contents of those
impurities in the epichlorohydrin according to the invention are such as described in the International
application WO 2008/152044 30 of SOLVAY SA, the content of which is incorporated herein by
reference, more specifically passages on page 2, line 14 to page 10, line 14, and in Table 1, pages 44
and 45, in Table 6, pages 51 and 52, and in Table 7, pages 55 and 56. The content of compound of
crude formula C4H7C10 in the       epic lorohydrin according to the invention is generally higher than or
equal to 350.001 mg/kg. This content is generally lower than or equal to 0.5 g/kg, often  - 24 -  lower
than or equal to 0.1 g/kg, frequently lower than or equal to 0.05 g/kg and more specifically lower than
or equal to 0.01 g/kg.     The content of compound of crude formula C51-1100 in the epichlorohydrin
according to the invention is generally higher than or equal to 0.001 mg/kg. This 5 content is generally
lower than or equal to 0.5 g/kg, often lower than or equal to 0.1 g/kg, frequently lower than or equal to
0.05 g/kg and more specifically lower than or equal to 0.01 g/kg. 



The content of compound of crude formula C61-11003 in the epichlorohydrin according to the
invention is generally higher than or equal to 0.001 mg/kg. This 10 content is generally lower than or
equal to 0.5 g/kg, often lower than or equal to 0.1 g/kg, frequently lower than or equal to 0.05 g/kg and
more specifically lower than or equal to 0.01 g/kg.     The content of compound of crude formula
C6F1120 in the epichlorohydrin according to the invention is generally higher than or equal to 0.001
mg/kg. This 15 content is generally lower than or equal to 0.5 g/kg, often lower than or equal to 0.1
g/kg, frequently lower than or equal to 0.05 g/kg and more specifically lower than or equal to 0.01 g/kg.
The content of 2,3-pentanedione in the epichlorohydrin according to the invention is generally higher
than or equal to 0.001 mg/kg. This content is 20generally lower than or equal to 0.8 g/kg, usually lower
than or equal to 0.6 g/kg, in many cases lower than or equal to 0.5 g/kg, often lower than or equal to
0.4 g/kg, commonly lower than or equal to 0.2 g/lcg, frequently lower than or equal to 0.05 g/kg,
specifically lower than or equal to 0.01 g/kg, and more specifically lower than or equal to 0.001 g/kg.
25The content of chlorobutanone in the epichlorohydrin according to the invention is generally higher
than or equal to 0.001 mg/kg. This content is generally lower than or equal to 0.8 g/kg, usually lower
than or equal to 0.6 g/kg, in many cases lower than or equal to 0.5 Wkg, often lower than or equal to
0.4 g/kg, commonly lower than or equal to 0.2 g/kg, frequently lower than or 30equal to 0.05 g/kg,
specifically lower than or equal to 0.01 g/kg, and more specifically lower than or equal to 0.001 g/kg.
The content of hexanal in the epichlorohydrin according to the invention is generally higher than or
equal to 0.001 mg/kg. This content is generally lower than or equal to 0.8 g/kg, usually lower than or
equal to 0.6 g/kg, in many cases 35lower than or equal to 0.5 g/kg, often lower than or equal to 0.4
g/kg, commonly lower than or equal to 0.2 g/kg, frequently lower than or equal to 0.05 g/kg,  - 25 -
specifically lower than or equal to 0.01 g/kg, and more specifically lower than or equal to 0.001 g/kg.
The content of chloroether of crude fotnula C6F113C104 in the 



epichlorohydrin according to the invention is generally higher than or equal to 50.001 mg/kg. This
content is generally lower than or equal to 0.8 g/kg, usually lower than or equal to 0.6 g/kg, in many
cases lower than or equal to 0.5 g/kg, often lower than or equal to 0.4 g/kg, commonly lower than or
equal to 0.2 g/kg, frequently lower than or equal to 0.05 g/kg, specifically lower than or equal to 0.01
g/kg, and more specifically lower than or equal to 0.001 g/kg. 10The content of chloroether of crude
formula C51-112C1203 in the epichlorohydrin according to the invention is generally higher than or
equal to 0.001 mg/kg. This content is generally lower than or equal to 0.8 g/kg, usually lower than or
equal to 0.6 g/kg, in many cases lower than or equal to 0.5 g/kg, often lower than or equal to 0.4 g/kg,
commonly lower than or equal to 0.2 g/kg, 15frequently lower than or equal to 0.05 g/kg, specifically
lower than or equal to 0.01 g/kg, and more specifically lower than or equal to 0.001 g/kg. The content
of diglycidyl ether in the epichlorohydrin according to the invention is generally higher than or equal to
0.001 mg/kg. This content is generally lower than or equal to 0.8 g/kg, usually lower than or equal to
0.6 g/lcg, 20in many cases tower than or equal to 0.5 g/kg, often lower than or equal to 0.4 g/kg,
commonly lower than or equal to 0.2 g/kg, frequently lower than or equal to 0.05 g/lcg, specifically
lower than or equal to 0.01 g/kg, and more specifically lower than or equal to 0.001 g/kg. The content
of 1-propanol in the epichlorohydrin according to the 25invention is generally higher than or equal to
0.001 mg/kg. This content is generally lower than or equal to 0.8 g/kg, usually lower than or equal to
0.6 g/kg, in many cases lower than or equal to 0.5 g/kg, often lower than or equal to 0.4 g/kg,
commonly lower than or equal to 0.2 g/kg, frequently lower than or equal to 0.05 g/kg, specifically
lower than or equal to 0.01 g/kg, and more 30specifically lower than or equal to 0.001 g/kg. The
content of 1,1-dichloroethane in the epichlorohydrin according to the invention is generally higher than
or equal to 0.001 mg,/kg. This content is generally lower than or equal to 0.8 g/kg, usually lower than
or equal to 0.6 g/kg, in many cases lower than or equal to 0.5 g/kg, often lower than or equal to 350.4
g/kg, commonly lower than or equal to 0.2 g/kg, frequently lower than or 



- 26 - equal to 0.05 g/kg, specifically lower than or equal to 0.01 g/kg, and more specifically lower than
or equal to 0.001 g/kg.     The content of bromochloropropanols in the epichlorohydrin according to the
invention is generally higher than or equal to 0.001 mg/kg. This content is 5generally lower than or
equal to 0.8 g/kg, usually lower than or equal to 0.6 g/kg, in many cases lower than or equal to 0.5
g/kg, often lower than or equal to 0.4 g/kg, commonly lower than or equal to 0.2 g/kg, frequently lower
than or equal to 0.05 g/kg, specifically lower than or equal to 0.01 g/kg, and more specifically lower
than or equal to 0.001 g/kg. 10The content of bromoepoxypropane in the epichlorohydrin according to
the invention is generally higher than or equal to 0.001 mg/kg. This content is generally lower than or
equal to 0.8 g/kg, usually lower than or equal to 0.6 g/kg, in many cases lower than or equal to 0.5
g/kg, often lower than or equal to 0.4 g/kg, commonly lower than or equal to 0.2 g/kg, frequently lower
than or 15equal to 0.05 g/kg, specifically lower than or equal to 0.01 g/kg, and more specifically lower
than or equal to 0.001 g/kg.     The invention also relates to a process for manufacturing epoxy resins
or glycidyl ethers or glycidyl esters or glycidyl amides or glycidyl imides or glycidyl amines or products
that can be used as coagulants or water-resistant 20resins or cationization agents or flame retardants
or ingredients for detergents or epichlorohydrin elastomers or halogenated polyethers-polyols or
monochloropropanedio1, preferably 3-chloro-1,2-propanedio1, in which the epichlorohydrin according
to the invention is subjected to a reaction with at least one compound chosen from monoalcohols,
monocarboxylic acids, polyols, 25polyamines, amino alcohols, polyimides, polyamides, polycarboxylic
acids, ammonia, amines, polyaminoamides, polyimines, amine salts, phosphoric acid, phosphoric acid
salts, phosphorus oxychlorides, phosphoric acid esters, phosphonic acids, esters of phosphonic acids,
salts of phosphonic acids, phosphinic acids, esters of phosphinic acids, salts of phosphinic acids,
phosphine 30oxides, phosphines, ethoxylated alcohols, alkylene or phenylene oxides, and mixtures of
at least two of these compounds, or in which the epichlorohydrin according to the invention is
subjected to a homopolymerization reaction or in which epichlorohydrin is subjected to a reaction of
oligomerisation, of cooligomerisation, of condensation, of dehydrochlorination and of hydrolysis, with 



35water, or with a di- or polyhydroxylated compound which may optionally be halogenated and/or have
ether oxide bonds and/or double bonds capable of being  - 27 - halogenated in a subsequent stage or
wherein epichlorohydrin according to the invention is subjected to a reaction with water.     In addition,
the invention also relates to the use of the epichlorohydrin according to the invention in the
manufacture of epoxy resins or glycidyl ethers 5or glycidyl esters or glycidyl amides or of glycidyl
imides or of glycidyl amines or of products that can be used as coagulants or water-resistant resins or
cationization agents or flame retardants or ingredients for detergents or epichlorohydrin elastomers or
of halogenated polyethers-polyo Is or monochloropropanediol, preferably 3-chloro-1,2-propanedio I.
10Epoxy resins or glycidyl ethers or glycidyl esters or glycidyl amides or of glycidyl imides or of glycidyl
amines or of products that can be used as coagulants or water-resistant resins or cationization agents
or flame retardants or ingredients for detergents or epichlorohydrin elastomers, may be obtained
according to processes such as described in International application 15WO 2008/152045 in the name
of SOLVAY SA, the content of which is incorporated herein by reference, more specifically the
passage from page 32, line 6 to page 62, line 34.      Epoxy resins or glycidyl ethers or glycidyl esters
or glycidyl amides or of glycidyl imides or of glycidyl amines or of products that can be used as
20coagulants or water-resistant resins or cationization agents or flame retardants or ingredients for
detergents or epichlorohydrin elastomers, may be obtained according to processes such as described
in International application WO 2008/152044 in the name of SOLVAY SA, the content of which is
incorporated herein by reference, more specifically the passage from page 13, 25line 22, to page 44,
line 8.      The halogenated polyethers-polyo Is can be used in the manufacture of rigid or semi-rigid
polyurethane foams, more specifically in the manufacture of such fireproof polyurethane foams. The
halogenated polyethers-polyo Is can be obtained by processes such as 30described in French patent
application 2180138 in the name of SOLVAY & Cie, the content of which is incorporated herein by
reference, more specifically the passage from page 4, line 24, to page 7, line 19.     The chlorinated
polyether polyols forming the object of the invention may be obtained by oligomerisation,
co-oligomerisation, condensation, 



35dehydrochlorination, and hydrolysis, the starting materials comprising on the one hand
epichlorohydrin and on the other hand water or di- or polyhydroxylated  - 28 - compounds which may
optionally be halogenated and/or have ether oxide bonds, and/or double bonds capable of being
halogenated in a subsequent stage according to techniques well known to those versed in the art. A
suitable mode of operation comprises hydrolysis in a diluted acid 5medium of di- or polyglycidyl ethers
of epichlorohydrin oligomers of the general formula:    in which z is a number between 2 and 6, x and y
represent numbers between 0 and 12 such that the mean value x + y per chain is between 0 and 12
and that z (x + y), in which x + y represents the mean value of x + y in the entire molecule, 15is
between 1 and 72, and Z represents an optionally halogenated saturated or unsaturated organic
radical of valence z. This hydrolysis may be accompanied by secondary condensation reactions which
lead to a lengthening of the chains with the formation of chlorinated polyether polyo Ls containing
more chlorine and less hydroxyl functions. 20It is not indispensable to separate these products, which
are Likewise chlorinated polyether polyols containing alpha -diol groups, the presence of which is not
in any way han-nful to the synthesis of further processed products.      The hydrolysis of di- and
polyglycidyl ethers of cpichlorohydrin oligomers is advantageously effected in a nitric or perchloric acid
medium. 25 The amounts of water and acid to be used for the hydrolysis may vary to a considerable
extent. They govern in particular the reaction period and also the rate of the secondary condensation
reactions. It is advantageous to use from 1.2 10-2 to 2.5 10-2 moles of nitric acid and from 1 to 10 kg
of water per mole of di-or potygtycidyi ether. 30The hydrolysis reaction is carried out with agitation at
the boiling 



temperature of the reaction medium. The end of the reaction is detected by determination of the
residual oxirannic oxygen. After cooling, the reaction product may be in the form of a two-phase
system, comprising an aqueous phase containing the chlorinated polyether 35polyols which are the
lightest and have the most hydroxyl functions, and a dense water-saturated organic phase containing
the halogenated polyether polyols  - 29 - which are the heaviest and contain the most halogen. It is not
indispensable to separate these two phases and to treat them separately in order to isolate the
polyether polyols which they contain. The mode of operation described above is suitable for the
production of 5polyether polyols halogenated "to measure" which have variable relative contents of
halogen and hydroxyl finictions which are determined by appropriate choice of the initial glycidyl ether
and/or of the hydrolysis conditions. The di- and polyglycidyl ethers of epichlorohydrin oligomers are
obtained, in a manner known per se, by dehydrochlorination in a alkaline medium of 10chlorinated
polyether polyols having end chlorohydrM groups resulting from the oligomerisation of epichlorohydrin
which is initiated by water or a di- or polyhydroxyl compound, which may be saturated or unsaturated,
halogenated or non-halogenated, and of an aliphatic, alicyclic, or aromatic nature. A first type of di-
and polyglycidyl ethers according to the formula above 15comprises those the formula of which
contains a non-halogenated radical Z. They are obtained by dehydrochlorination of chlorinated
polyether polyols resulting from the catalytic oligomerisation of epichlorohydrin which is initiated by
saturated or unsaturated polyols, such as ethyleneglycol, propyleneglycol, and hexamethyleneglycol,
glycerine, butanetriol and hexanctriol, trimethylolpropane, 20erythritot and pentaerythritol, mannitot
and sorbitol, resorcinol, catechol, hydroquinone, bisphenol A, di- and tri-ethyteneglycol, di- or
tri-propyleneglycot, 2-butene-1,4-diol, 3-butene-1,2-diol, 2 butyene-1,4-diol, 3-butyne-1,2-diol, 1,5-
hexadiene-3,4-diol, 2,4-hexadiene-1,6-diol, 1,5-hexadiyne-3,4-diol, 2,4- hexadiyne-1,6-dio I. 25The
polyols which are particularly preferred are the aliphatic polyols, 



particularly 2-butene-1,4-dio1 and 2-butyne-1,4-diot, ehylenc glycol, and glycerine. The use of these
last-mentioned initiators leads to the obtaining of di-and polyglyc idyl ethers corresponding to the
general foiniula given above in which Z represents the radicals respectively. 30A second type of di-
and polyglycidyl ethers leadingto polyether polyols having a higher halogen content comprises those of
which the foiinula given above contains a halogenated radical Z, the halogen being selected from the
group comprising chlorine and bromine They may be obtained by the dehydrochlorination of the
chlorinated polyether polyots resulting from the 35catalytic oligomerisation of epichlorohydrine which is
initiated by saturated or unsaturated halogenated polyols, such as glycerol monochloro- and  - 30 -
monobromohydrins, 3,4-dibromo-1,2-butanediol, 2,3-dibromo-1,4-butanedio1, the
2,3-dibromo-2-butene-1,4-diols, the 3,4-dibromo-2-butene-1,2-diols, 2,2(bis)
bromomethy1-1,3-propanediol, 1,2,5,6-tetrabromo-3,4-hexaned jot.          The oligomerisation of
epichlorohydrin may also be initiated by a mixture 5of brominated and/or unsaturated diols. The molar
ratio of epichlorohydrin and iniator polyol is not critical and may vary within a wide range. This ratio
governs the hydroxyl index of the resulting polyether polyol.        The oligomerisation catalyst may be
any of the acid catalysts known for 10this type of reaction. It is nevertheless preferred to use boron
trifluoride in the free or complexed state. Di- and polyglycidyl ethers of brominated epichlorohydrin
oligomers can also be obtained by partial or complete molecular bromination of the di- or polyglycidyl
ethers of unsaturated epichlorohydrin oligomers obtained by 15dehydrochloroination in an alkaline
medium of the unsaturated chlorinated polyether polyols resulting from the catalytic oligomerisation of
epichlorohydrin which is initiated by an unsaturated di- or polyhydroxyl compound.      Furthermore, the
halogen content of the polyether polyols of the invention, and consequently the flame resistance of the
polyurethanes derived therefrom, 20can be still further increased if these polyether polyols also have
unsaturations, by partial or complete bromination of these unsaturations. By this technique the
unsaturated polyols resulting from the hydrolysis is a dilute acid medium of the 



di- or polyglycidyl ethers of unsaturated epichlorohydrin oligomers of the general folinula: 25       CH -
CH  \ / 2 0 - CH - CH2 -x 0 01i2CH CH2Cl 0 0H2 y    



30in which x, y, and z correspond to the difinition given above and Y represents an unsaturated
organic radical or valence z, are brominated.      The method of bromination of the polyether polyols
and glycidyl ethers is not critical. It is possible to operate in a manner known per se, optionally in the
presence of a catalyst and of an inert solvent such as chlorofoim, carbon 35tetrachloride, methylene
chloride, or o-dichlorobenzene. The temperature is generally kept below 50 -60 C.  -31 -     The
amount of bromine used is not critical. Nevertheless, it is preferred to use an almost stoichiometric
quantity of bromine.        Particularly preferred polyether polyols correspond to the general fotinula in
which Z represents the radicals CH2C1-CH(CH2-)-, -CH2-CHBr-CHBr-CH2-, - 5CH2-CBr----CBr-CH2-.
Monochloropropanediol, in particular 3-chloro-1,2-propanediol or amonochlorohydrin of glycerol can be
obtained according to a process such as described in US patent 2,321,037, the content of which is
incorporated herein by reference, more specifically the passage from page 2, left column, line 65 to
10page 3, left column, line 2.     The hydrolysis or hydration reaction of epichlorohydrin is carried out
with water in the presence of an acid catalyst or an acid-acting catalyst, at a moderately high
temperature. The catalyst can be an acid, an acid salt, an acid-reacting subtstance or a 15substance
capable of acting as an acid catalyst under the conditions of reaction. Suitable catalysts include strong
mineral acids, such as sulfuric acid, phosphoric acid, metaphospholic acid, phosphorous acid,
pyrophosphoric acid, pyrosulfuric acid, nitric acid, perchloric acid. Other suitable compounds are for
example, sulfuric oxychloride, sulfurous oxychloride, sulfurous oxybromide (thionyl 20bromide),
nitrogen dioxide, nitrogen trioxide, nitrosyl chloride, phosphorous oxychloride, phosphorous trichloride,
phosphorous pentachloride. Suitable inorganic acid-acting salts are for example, zinc sulfate, zinc
phosphate, ferric sulfate, aluminum sulfate, sodium hydrogenosulfate, sodium mono- and
dihydrogenophosphate. It is also possible to employ monobasic organic acids 25such as, formic,
acetic, propionic, butyric, isobutyric, valeric, benzoic acids and their homologues and analogues. It is
also possible to employ polybasic acids such as for example, oxalic, malonic, succinic acids, or
hydroxyl and/or carbonyl substituted acids, such as lactic, citric, malic, mesoxalic acids. Furthermore, it
is also possible to use organic esters, salts and compounds capable of acting as acid 30catalysts
under the conditions of operation, such as for example, benzene 



sulfonic acid, and its homologues and analogues, dialkyl and alkyl acid sulfates, alkylated phosphoric
and sulfonic acids, halogenated organic acids, acids such as sulfoacetic acid, acid halides and
compounds like aniline-hydrochloride and the like. As a general rule, the use of a weaker acid catalyst
ordinarily requires its 35application in higher higher concentrations or operation under higher
temperatures in order to obtain the same degree of catalytic activity.  - 32 -      The hydrolysis or
hydration of epichlorohydrin reaction temperature is generally comprised between 25 and 100 C.
However, higher tempeartures and shorter times of contact of the reactants may be resorted to when it
is desirable to accelerate the reaction. 5The hydration reaction can be carried out at any pressure, for
example, at atmospheric pressure at the reflux temperature of the reaction mixture, or at a
superatmospheric pressure when the temperature of the reaction mixture is around or higher than 100
C. The hydrolysis of epichlorohydrin is generally carried out while 10maintaining a very high water to
epoxide mol ration, this ratio being of at least of 10:1 and even higher.     The hydration of
epichlorohydrin cane be carried out under continuous mode or under discontinuous mode. The
reaction mixture may be stirred or not. 15The obtained reaction mixture comprising the reaction
product, water and the acid catalyst cane be separated by any means, as for instance by a
neutralization operation of the acid catalyst followed by a distillation operation.     In order to control the
hydration reaction, it is preferable to introduce the epichlorohydrin gradually into the acid-containing
water, thereby allowing an 20even and controllable hydration of the epichlorohydrin. The hydration
reaction is effected by establishing a relatively large body of water containing the acid- acting catalyst,
maintaining this aqueous solution at the described optimum temperature, and gradually introducing
with stirring, the epichlorohydrin, the quantity of epichlorohydrin thus added being regulated so that the
mol ratio of 25the water to the total epichlorohydrin introduced into the reaction vessel is at least, and
preferably exceeds 10:1. After addition of the totality of the 



epichlorohythin, the mixture is continuously agitated and maintained at the aforementioned moderate
temperature for a period of time sufficient to allow the hydration reaction to occur, after which the
desired products are separately 30recovered if it is preferred to obtain them in an anhydrous state.
The obtained reaction mixture may be first neutralized by the addition of an amount of a basic or
basic-acting material, such as calcium carbonate, in a slight excess to the acid catalyst employed. As
neutralizing basic agents it is preferable to employ basic or basic-acting materials which are
themselves 35insoluble or substantially insoluble in the reaction mixture and which fol insoluble or
substantially insoluble salts.  - 33 -     The neutralized reaction mixture may then be distilled, preferably
under a reduced pressure, under continuous or discontinuous mode. Under discontinuous mode, the
first distillate is an aqueous phase which may comprise a small amount of monochloropropanediol,
usually from 2 to 5 % by weight and traces of 5 epichlorohydrin and of dichloropropanol. This aqueous
phase can be reused in further reactions of hydration of epichlorohydrin. The second distillate is made
of 3-chloro-1,2-propanediol essentially anhydrous. 3-chloro-1,2-propanediol or a-monochlorohydrin of
glycerol is an synthesis intermediate used for example in cosmetics and pharmaceutics for the
10manufacture of glycerol a-monoethers such as guafenesin (ether of glycerol and guaiacol), an
expectorant added to cough syrups, and in the manufacture of amonoesters (monoglycerides). This
glycerol monochlorohydrin may also be used for the production of aminopropanediol derivatives, such
as 3-amino-1,2- propanediol(isoserinol), starting material for the synthesis of X-ray contrasting
15agents. This glycerol monochlorohydrin may also be converted into glycidol used as a stabilizer in
vinyl polymers and as intermediate for the manufacture of other chemicals. Finally, some quaternary
ammonium compounds and polyhydroxy esters may also be obtained from this glycerol
monochlorohydrin. This invention furthermore relates to a process for manufacturing
20dichloropropanol in which glycerol is reacted with a chlorinating agent in a reaction medium wherein
the ratio between the quantities of cyclic oligomers of glycerol and of the sum of the quantities of
glycerol and of cyclic oligomers of glycerol, is greater than or equal to 0.01 and Less than or equal to
20 g/kg. The conditions for the process of manufacturing dichloropropanol are as 



25described above.      The invention also relates to a process for manufacturing epichlorohydrin in
which the dichloropropanot obtained in the previous mentioned process, is subjected to a
dehydrochlorination reaction.           The conditions for the process of manufacturing epichlorohydrth
are as 30described above.      The invention further relates to an epichlorhydrin which may be obtained
from the previous process for manufacturing epichlorohydrin. All the characteristics of that
epichlorhydrin are as described above. The invention also relates to a process for manufacturing
epoxy resins or 35glycidyl ethers or glycidyl esters or glycidyl amides or glycidyl imides or glycidyl
amines or products that can be used as coagulants or water-resistant  - 34 - resins or cationization
agents or flame retardants or ingredients for detergents or epichlorohydrin elastomers or halogenated
polyethers-polyols or monochloropropanediol, preferably 3-chloro-1,2-propanediol, comprising the
previous process for manufacturing epichlorhydrin, in which the epichlorohydrin 5is subjected to a
reaction with at least one compound chosen from monoalcohols, monocarboxylic acids, polyols,
polyamines, amino alcohols, polyimides, polyamides, polycarboxylic acids, ammonia, amines,
polyamino amides, polyimines, amine salts, phosphoric acid, phosphoric acid salts, phosphorus
oxychlorides, phosphoric acid esters, phosphonic acids, esters of phosphonic 10acids, salts of
phosphonic acids, phosphinic acids, esters of phosphinic acids, salts of phosphinic acids, phosphine
oxides, phosphines, ethoxylated alcohols, alkylene or phenylene oxides, and mixtures of at least two
of these compounds, or in which the epichlorohydrin is subjected to a homopolymerization reaction or
in which the epichlorohydrin is subjected to a reaction of oligomerisation, of co- 15oligomerisation, of
condensation, of dehydrochlorination and of hydrolysis, with water, or with a di- or polyhydroxylated
compound which may optionally be halogenated and/or have ether oxide bonds and/or double bonds
capable of being halogenated in a subsequent stage or wherein cpichlorohydrin is subjected to a
reaction with water. 20The conditions for the process of manufacturing the epichlorohydrin derivatives
are as described above.      The invention finally relates to the use of the epichlorohydrin obtainable in
the previous process in the manufacture of epoxy resins or glycidyl ethers or glycidyl esters or or
glycidyl amides or glycidyl imides or glycidyl amines or of 25products that can be used as coagulants
or water-resistant resins or cationization 



agents or flame retardants or ingredients for detergents or epichlorohydrin elastomers or halogenated
polyethers-polyols or monochloropropanediol, preferably 3-chloro-1,2-propanediol.The examples
below are intended to illustrate the invention without, however, limiting it. 30Example 1 (according to
the invention) A mixture of glycerol and adipic acid containing 7.3 Vow/w adipic acid has been
prepared by addition of adipic acid to glycerin containing 0.40 g/kg of diglycerol and 0.02 g/kg of cyclic
diglycerol. Aqueous hydrochloric acid with a concentration of 5.8 mol of hydrogen chloride/kg of
solution and the mixture of 35glycerol have been introduced at a constant flow rate of respectively 89.0
g/h and 25.8 g/h into a 350 ml glass reactor theimostatted at a temperature of 120 C.  - 35 - The
reactor, which functioned at atmospheric pressure, was equipped with an overflow system for
maintaining a constant volume of liquid. The reaction mixture fraction that was vaporized was
evacuated from the reactor and condensed at ambient temperature. The condensate is a
homogeneous aqueous 5 phase containing most of the hydrochloric acid which had not reacted and a
part of the dichloropropanol production. The liquid mixture collected at the overflow outlet contained
the remainder of the dichloropropanol production. No flow was recycled to the reactor. The process
was operated during 28.5 h to equilibration. The conversion rate of glycerol and hydrogen chloride
were respectively 1089.2 % and 67 %.      The global dichloropropanol productivity estimated from the
flows and the compositions of the condensate and the overflow outlet was 37.6 g dichloropropanoUh/l.
The selectivity in glycerol oligomers (Le. diglyccrol, cyclic diglycerol, 15monochlorohydrin and
dichlorohydrin of diglycerol) was 2.0% based on the reacted glycerol.      The global concentration in
the liquid mixture collected at the overflow outlet was 21 g/kg for the sum of diglycerol, cyclic
diglycerol, monochlorohydrin and dichlorohydrin of diglycerol and heavy products not 20quantified in
the gas chromatography (GC) analysis. The concentration of heavy products not quantified in the GC
analysis in g/kg is estimated by difference between 1000 and the sum of the concentrations of HC1,
water and the identified products in the GC analysis (adipic acid, glycerol, glycerol monochlorohydrin,
glycerol dichlorohydrin and esters of glycerol, glycerol monochlorohydrin and 25glycerol
dichlorohydrin). Example 2 (not according to the invention) 



A mixture of glycerol and adipic acid containing 7.3 Vow/w adipic acid has been prepared by addition
of adipic acid to glycerin containing 0.5 g/lcg of diglycerol and 23 g/kg of cyclic diglycerol . Aqueous
hydrochloric acid with a 30concentration of 5.8 mol of hydrogen chloride/kg of solution and the mixture
of glycerol and adipic acid have been introduced at a constant flow rate of respectively 88.7 g/h and
25.9 g/h into a 350 ml glass reactor thermostatted at a temperature of 120C. The reactor, which
functioned at atmospheric pressure, was equipped with an overflow system for maintaining a constant
volume of 35liquid. The reaction mixture fraction that was vaporized was evacuated from the reactor
and condensed at ambient temperature. The condensate is a  - 36 - homogeneous aqueous phase
containing most of the hydrochloric acid which had not reacted and a part of the dichloropropanol
production. The liquid mixture collected at the overflow outlet contained the remainder of the
dichloropropanol production. No flow was recycled to the reactor. The process was operated 5during
33 h to equilibration.     The conversion rate of glycerol and hydrogen chloride were respectively 88.1
% and 66%.     The global dichloropropanol productivity estimated from the flows and the compositions
of the condensate and the overflow outlet was 35.4 g 10dichloropropanol/h/l.     The selectivity in the
production of oligomers (i e. diglycerol, cyclic diglycerol, monochlorohydrin and dichlorohydrin of
diglycerol) was 1.9 % based on the reacted glycerol.           The global concentration in the liquid
mixture collected at the overflow 15outlet was 61 g/kg for the sum of diglycerol, cyclic diglycerol,
monochlorohydrin and dichlorohydrin of diglycerol and heavy products not quantified in the GC
analysis.  37 CLAIMS I. Composition comprising glycerol and at least one cyclic dimer of glycerol at a
content greater than or equal to 0.01 and less than or equal to 20 g 



of cyclic dimer/kg of composition, and in which the glycerol content is higher 5than or equal to 500 g of
glycerol/kg of composition.      2. Composition according to Claim 1, in which the glycerol content is
higher than or equal to 900 g of glycerol/kg of composition.      3. Composition according to Claim 1 or
2, in which the cyclic dimer of glycerol is selected from the group consisting of cis- and trans-2,5- bis-
10 (hydroxymethyl)-1,4-dioxane, cis- and trans-2,6-bis(hydroxymethyl)-1,4-dioxane, cis- and
trans-6-hydroxy-2-hydroxymethy1-1,4-dioxepane, and cis- and trans-3,7- dihydroxy-1,5-dioxocane,
and any mixture of at least two of them.      4. Composition according to Claim 3, containing in addition
at least one glycerol dimer chosen from glycerol dimers of linear structure, non cyclic 15glycerol
dimers of branched structure and mixtures of at least two of these glycerol dimers.      5. Process for
preparing the composition according to any one of Claims 1 to 4, comprising the following steps:      (a)
a composition (I) comprising glycerol, for which the content of cyclic dimer 20of glycerol is less than
0.01 g/kg of composition, is subjected to a heating operation at a temperature greater than or equal to
25C and less than 180C, in the presence of a basic agent; (b) the composition (II) obtained at the end
of step (a) is subjected to a distillation operation or to an evaporation operation, in order to obtain as a
25 distillate or as an evaporate, a composition comprising glycerol and at least one cyclic dimer of
glycerol at a content greater than or equal to 0.01 g of cyclic dimer/kg of composition (c) one fraction of
the composition (III) obtained at the end of step (b) is subjected to at least one purification treatment,
so as to obtain a composition 30containing glycerol and at least one cyclic dimer of glycerol at a
content of less than or equal to 20 g of cyclic dimer/kg of composition.      6. Process according to
Claim 5, in which the purification treatment is chosen from evaporative concentration, evaporative
crystallization, distillation,  38 fractional distillation, stripping and liquid/liquid extraction operations and
combinations of at least two of these operations.         7. Process for manufacturing dichloropropanol,
in which at least one composition according to any one of Claims 1 to 4 is reacted with a chlorinating
5agent. 



8. Process for manufacturing dichloropropanol wherein glycerol is reacted with a chlorinating agent in
a reaction medium wherein the ratio between the quantities of cyclic dimers of glycerol and of the sum
of the quantities of glycerol and of cyclic dimers of glycerol, is greater than or equal to 0.01 and less
10than or equal to 20 g/kg.       9. Use of a composition according to any of Claims Ito 4 for the
manufacture of dichloropropanol.         10. Process for manufacturing epichlorohydrin comprising the
process from Claim 7, in which the dichloropropanol obtained is subjected to a 15dehydrochlorination
reaction.       11. Process for manufacturing epichlorohydrin comprising the process from Claim 8, in
which the dichloropropanol obtained is subjected to a dehydrochlorination reaction.         12. Process
for manufacturing epoxy resins or glycidyl ethers or glycidyl 20esters or glycidyl amides or glycidyl
imides or glycidyl amines or products that can be used as coagulants or water-resistant resins or
cationization agents or flame retardants or ingredients for detergents or epichlorohydrin elastomers or
halogenated polyethers-polyols or monochloropropanediol, preferably 3-chloro1,2-propanediol,
comprising the process according to Claim 10 or 11, in which 25 the epichlorohydrin is subjected to a
reaction with at least one compound chosen from monoalcohols, monocarboxylic acids, polyols,
polyamines, amino alcohols, polyimides, polyamides, polycarboxylic acids, ammonia, amines,  39
polyaminoamides, polyimines, amine salts, phosphoric acid, phosphoric acid salts, phosphorus
oxychlorides, phosphoric acid esters, phosphonic acids, esters of phosphonic acids, salts of
phosphonic acids, phosphinic acids, esters of phosphinic acids, salts of phosphinic acids, phosphine
oxides, phosphines, ethoxylated alcohols, allcylene or phenylene oxides, and mixtures of at least two
of these compounds, or in which the epichlorohydrin is subjected to a homopolymerization reaction, or
in which epichlorohydrin is subjected to a reaction of oligomerisation, of co-oligomerisation, of
condensation, of dehydrochlorination and of hydrolysis, with water, or with a di- or 10 polyhydroxylated
compound which may optionally be halogenated and/or have ether oxide bonds and/or double bonds
capable of being halogenated in a subsequent stage, or wherein epichlorohydrin is subjected to a
reaction with water. 15 




