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presence of an acid, such as adipic acid, as catalyst. In this process the
dichloropropanol is separated from the other products of the reaction, and these
products are recycled to the glycerol chlorination reactor. It is possible to
withdraw a fraction of these other reaction products via a purge and to subject
said fraction to various treatments prior to possible discharge. Discharge does
not constitute an acceptable solution from an environmental standpoint.
Moreover, the extra cost associated with the pre-discharge treatment may be
prohibitive for the economics of the process.

The objective of the invention is to provide a process for preparing a




chl orohydrin that does not exhibit these drawbacks.
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30 different saturated carbon atoms. A chlorohydrin which contains at least two
hydroxyl groups is also a polyhydroxylated aliphatic hydrocarbon. Accordingly
the starting material and the product of the reaction may each be chlorohydrins.
In that case the “product” chlorohydrin is more chlorinated than the starting
chlorohydrin, in other words has more chlorine atoms and fewer hydroxyl groups

35  than the starting chlorohydrin. Preferred chlorohydrins are chloroethanol,
chloropropanol, chloropropanediol, dichloropropanocl and mixtures of at least
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these processes is, for example, the catalytic hydrogenolysis of sorbitol obtained

by thermochemical conversion of glucose. Another process is, for example, the
35  catalytic hydrogenolysis of xylitol obtained by hydrogenation of xylose. The

xylose may for example be obtained by hydrolysis of the hemicellulose present
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hydrocarbon or a mixture thereof which is obtained starting from renewable raw
materials.

In the process for preparing a chlorohydrin according to the invention, the
polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic
hydrocarbon or the mixture thereof may have an alkali metal and/or alkaline
earth metal content of less than or equal to 1 g/kg, as described in the application
entitled “ Process for preparing a chlorohydrin by chlorinating a
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than  of 1R PHédesd for BrepattB4 K Ghlorohydrin according to the invention, the
nickel content of the polyhydroxylated aliphatic hydrocarbon, the ester of
polyhydroxylated aliphatic hydrocarbon or the mixture thereof is less than or
equal to 10 mg/kg, preferably less than or equal to 1 mg/kg and with particular
preference less than or equal to 0.1 mg/kg. Said content is generally greater than
or equal to 0.1 pg/kg.
In the process for preparing a chlorohydrin according to the invention, the
chromium content of the polyhydroxylated aliphatic hydrocarbon, the ester of
polyhydroxylated aliphatic hydrocarbon or the mixture thereof is less than or
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cumulative cadmlum and antimony content of the polyhydroxylated aliphatic
30 hydrocarbon, the ester of polyhydroxylated aliphatic hydrocarbon or the mixture
thereof is less than or equal to 5 mg/kg, preferably less than or equal to 1 mg/kg
and with particular preference less than or equal to 0.1 mg/kg. Said content is
generally greater than or equal to 0.1 pg/kg.
In the process for preparing a chlorohydrin according to the invention, the
35  mercury content of the polyhydroxylated aliphatic hydrocarbon, the ester of

polyhydroxylated aliphatic hydrocarbon or the mixture thereof is less than or
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bismuth content of the polyhydroxylated aliphatic hydrocarbon, the ester of
30  polyhydroxylated aliphatic hydrocarbon or the mixture thereof is less than or
equal to 5 mg/kg, preferably less than or equal to 1 mg/kg and with particular
preference less than or equal to 0.2 mg/kg. Said content is generally greater than
or equal to 0.1 pg/ke.
In one particular embodiment of the process according to the invention, the
35  polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic

hydrocarbon or the mixture thereof contains an amount of heavy compounds
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containing not more than 4 g/kg of heavy compounds as defined above, it is

30  possible to reduce the volume of the purges.

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

35 line2.



In the process for preparing a chlorohydrin according

to the invention, the heavy conpounds content of the
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and zinc, mixed oxides of zinc and titanium, mixed oxides of zing, titanium and
30  aluminium and mixed oxides of bismuth and aluminium in supported and
unsupported form and the heterogeneous catalyst is employed in the form of a
fixed bed.
This glycerol preparation process presents a number of advantages over
processes based on saponification, transesterification or hydrolysis reactions

35  which do not employ a heterogeneous catalyst :
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In the process for preparing dichloropropanol according to the invention,
30  the amount of caustic soda consumed in determining the amount of fatty acids
and fatty acid esters in accordance with standard USP24/NF19 is generally less
than or equal to 30 milliequivalents/kg, preferably less than or equal to
3 milliequivalents/kg and with particular preference less than or equal to
2 milliequivalents/kg. This amount is generally greater than or equal to
35 0.2 milliequivalent/kg.

A third advantage is that the water content of the glycerol is reduced.
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described in the application entitled “Process for preparing a chlorohydrin by

30 reacting a polyhydroxylated aliphatic hydrocarbon with a chlorinating agent”,
filed in the name of SOLVAY SA on the same day as the present application,
and the content of which is incorporated here by reference.

Particular mention is made of a process for preparing a chlorohydrin from
a polyhydroxylated aliphatic hydrocarbon, from an ester of a polyhydroxylated

35  aliphatic hydrocarbon or from a mixture thereof, and from a chlorinating agent,

the chlorinating agent comprising at least one of the following compounds :
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In one particularly advantageous embodiment of the process for preparing
30  achlorohydrin according to the invention, the hydrogen chloride is an aqueous
solution of hydrogen chloride and does not contain gaseous hydrogen chloride.
In the process for preparing a chlorohydrin according to the invention, the
reaction of the polyhydroxylated aliphatic hydrocarbon, the ester of
pelyhydroxylated aliphatic hydrocarbon or the mixture thereof with the
35  chlorinating agent may be carried out in a reactor as described in application
WO 2005/054167 of SOLVAY SA on page 6 lines 3 to 23.
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Particular mention is made of a continuous process for preparing a
chlorohydrin wherein a polyhydroxylated aliphatic hydrocarbon, an ester of a
polyhydroxylated aliphatic hydrocarbon or a mixture thereof is reacted with a
chlorinating agent and an organic acid in a liquid reaction medium whose steady-

35  state composition includes the polyhydroxylated aliphatic hydrocarbon and esters
of the polyhydroxylated aliphatic hydrocarbon whose sum content, expressed as
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30  chloroethanol, chloropropanol, chloropropanediol, dichloropropanol, dioxane,
phenol, cresol and mixtures of chloropropanediol and dichloropropanol, or heavy
products of the reaction such as at least partially chlorinated and/or esterified
oligomers of the polyhydroxylated aliphatic hydrocarbon.

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

35  reaction of the polyhydroxylated aliphatic hydrocarbon, the ester of
polyhydroxylated aliphatic hydrocarbon or the mixture thereof with the
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When the polyhydroxylated aliphatic hydrocarbon is glycerol, the
impurities in the glycerol that may be mentioned include carboxylic acids, salts
of carboxylic acids, fatty acid esters such as mono-, di- and triglycerides, esters

35  offatty acids with the alcohols used in the transesterification and inorganic salts

such as alkali metal or alkaline earth metal sulphates and chlorides.
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reaction intermediates, the products and the by-products of the reaction.
The process according to the invention may be carried out in batch mode or
in continuous mode. The continuous mode is particularly preferred.
In the preparation process according to the invention, the reaction of the
35  polyhydroxylated aliphatic hydrocarbon with the chlorinating agent may take
place in the presence of an organic acid. The organic acid may be a product
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Particular mention is made of a process for preparing a chlorohydrin by
reacting a polyhydroxylated aliphatic hydrocarbon, an ester of a
polyhydroxylated aliphatic hydrocarbon or a mixture thereof with a chlorinating
agent wherein the polyhydroxylated aliphatic hydrocarbon that is used comprises
at least one solid or dissolved metal salt, the process including a separation
operation intended to remove part of the metal salt. Mention is made more
particularly of a process for preparing a chlorohydrin by reacting a
polyhydroxylated aliphatic hydrocarbon, an ester of a polyhydroxylated aliphatic



preparing the pol yhydroxyl ated aliphatic hydrocarbon
With an organic acid not originating fromthe process
for preparing the pol yhydroxyl ated aliphatic
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Particular mention is made of a process for preparing a chlorohydrin which
comprises the following steps : (a) a polyhydroxylated aliphatic hydrocarbon, an
ester of a polyhydroxylated aliphatic hydrocarbon or a mixture thereof is reacted
with a chlorinating agent and an organic acid so as to give a mixture containing

35  the chlorohydrin and esters of the chlorohydrin, (b) at least part of the mixture
obtained in (a) is subjected to one or more treatments subsequent to step (a),
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35  carried out in accordance with methods as described in the application entitled
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-21- chlorohydrins ", filed in the name of SOLVAY SA
on the sane day as the present application, and the
content of which is incorporated here by reference.
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dichloropropanol, it is generally obtained in the form of a mixture of compounds
comprising the isomers of 1,3-dichloropropan-2-ol and 2,3-dichloropropan-1-ol.
This mixture generally contains more than 1 % by weight of the two isomers,
preferably more than 5 % by weight and in particular more than 50 %. The
mixture commonly contains less than 99.9 % by weight of the two isomers,
preferably less than 95 % by weight and more particularly less than 90 % by
weight. The other constituents of the mixture may be compounds originating
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Particular mention is made of a process for preparing an epoxide wherein
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halogenated ketones are formed as by-products and which comprises at least one
treatment of removal of at least a portion of the halogenated ketones formed.

35  Mention is made more particularly of a process for preparing an epoxide by
dehydrochlorinating a chlorohydrin of which at least one fraction is prepared by
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orohydrin

subjecti n
dehyd Fl&h@%ls Dy dEacaigAn of @mlﬁ%m 3@0@@ geactadatith ¢ chlgrigating
appl i g@dnt @Rd an organic acid so as to form the chlorohydrin and chlorohydrin

esters in a reaction mixture containing the polyhydroxylated aliphatic
hydrocarbon, the ester of polyhydroxylated aliphatic hydrocarbon, water, the
chlorinating agent and the organic acid, the reaction mixture containing at
least 10 g of chlorohydrin per kg of reaction mixture.
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wherei n hal ogenat ed ketones are formed as by-products
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follow ng steps : 30 (a) A polyhydroxylated aliphatic
hydr ocar bon, an ester of a polyhydroxylated aliphatic
hydrocarbon or a m xture thereof is reacted with a
chlorinating agent and an organic acid so as to form
the chl orohydrin and chl orohydrin esters in a
reaction m xture containi ng tBeé-pol yhydroxyl at ed

al i phatic hydrocarbon, the ester of pol yhydroxyl ated
al i phatic hydrocarbon, water, the 35 chlorinating
agent and the organic aci dC théM@&8acti on m xture
containing at Ileast 10 g of chlorohydrin per kg of
reaction mxture. -25- (b) At least a fraction of the
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t her ester of polyinerpridatebaighatic hydpearbagorthe blivmaherebhis less

accorgdj t [ tion, the 20 polyhydroxyl ated
aIipﬁ%%ﬁ%%%gﬁﬁgggP%%g is preferably glycerol and the
chl orohydrin is preferably dichloropropanol. Wen the
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reparation of epichlorohydrin by dehydrochlorination
of di°B¥Aé? OB ol , and the epichl orohydrin nmay be
used 25 in the production of epoxy resins. -26-

* the cumulative lead, arsenic and cobalt content of the polyhydroxylated

aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic hydrocarbon or
the mixture thereof is less than or equal to 5 mg/kg

® the titanium content of the polyhydroxylated aliphatic hydrocarbon, the ester
of polyhydroxylated aliphatic hydrocarbon or the mixture thereof is less than
or equal to 10 mg/kg

» the cumulative titanium, vanadium, tin and tellurium content of the
polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated
aliphatic hydrocarbon or the mixture thereof is less than or equal to 10 mg/kg
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CLAIM5S 1. Process for preparing a chlorohydrin,

wherei n a pol yhydroxyl ated aliphatic hydrocarbon, an
ester of a pol yhydroxyl ated al i phatic hydrocarbon or a
m xture thereof whose total nmetal content, expressed
in elemental form is 5 greater than or equal to 0.1
nmg/ kg and | ess than or equal -26-1000 ng/ kg is reacted
with a chlorinating agent. 2. Process according to
Caim1l, wherein the total netal content is |ess than
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3. Process according to Claim 1 or 2, wherein the polyhydroxylated
aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic hydrocarbon or the
mixture thereof contains an amount of heavy compounds other than the
polyhydroxylated aliphatic hydrocarbon and whose boiling temperature under a
pressure of 1 bar absolute is at least 15°C greater than the boiling temperature of
the chlorohydrin of less than or equal to 50 g/kg.

4. Process according to any one of Claims 1 to 3, wherein the heavy
compounds are selected from fatty acids, their salts, their esters and mixtures of
at least two thereof.



or equal to 1 ng/kg ™ the zinc content of the

pol yhydr oxyl ated al i phati c hydrocarbon, the ester of
pol yhydr oxyl at ed al i phati c hydrocarbon or the m xture
thereof is less than or equal to 10 ng/kg 10 ~ the
cunul ati ve sel enium and zinc content of the

pol yhydroxyl ated ali phatic h@8rocarbon, the ester of
pol yhydr oxyl at ed al i phatic hydrocarbon or the mxture
thereof is less than or equal to 12 ng/ kg ™ the

cunul ati. Peocsshicgondarptoddbioi dnwherninahe fatify atide contain at least
pol ed aliphatic hydrocarbon, the ester of
poI%ﬂ&%&%§¥#g%ed al i phatic hydrocarbon or the 15

m xture thereof is |ess than or equal to 50
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Pr §E898 according to Gaimé6, wherein the fatty acids
are selected from linoleic acid, oleic acid,
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20 of gy, Iagqeggmdes of zinc, titanium and aluminium and mixed oxides of

bismuth and aluminium in supported and unsupported form and is employed in
the form of a fixed bed.

12. Process according to any one of Claims 1 to 11, wherein the
polyhydroxylated aliphatic hydrocarbon is selected from ethylene glycol,
25  propylene glycol, chloropropanediol, glycerol and mixtures of at least two
thereof.

13. Process according to any one of Claims 1 to 12, wherein the
chlorohydrin is selected from chloroethanol, chloropropanol, chloropropanediol,
dichloropropanol and mixtures of at least two thercof.

30 14. Process according to Claim 12 or 13, wherein the polyhydroxylated




10 9. Process according to any one of Clains 1 to 8,
wherein the water content of the pol yhydroxyl at ed
al i phatic hydrocarbon, the ester of pol yhydroxyl ated
al i phati c hydrocarbon or the mxture thereof is |ess
than or equal to 100 g/kg. 10.,,Process according to
any one of Clains 1 to 9, mhe?eln t he
polyhydroxylated allphatlc hydrocarbon the ester of
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30 14. Process according to Caim112 or 13, wherein

the pol yhydroxylated _29  aliphatic hydrocarbon is

gl ycerol and the chlorohydrin is dichloropropanol. 15.

Process according to Claim 14, followed by preparation -

of epichl orohydrin by dehydrochl ori nati on of

di chl oropropanol . 16. Process according to d ai m 15,

wherein the epichlorohydrin is used in 5 the

production of epoxy resins. 17. Process according to

any one of Claims 1 to 16, wherein the <chlorinating

agent contai ns hydrogen chloride. 18. Process

according to Claim17, wherein the hydrogen chloride

is a conbination of gaseous hydrogen chloride and an

aqueous sol ution of hydrogen 10 chloride, or an

aqueous sol ution of hydrogen chloride.




