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-1 Continuous process for preparing chlorohydrin The
present patent application clains the benefit of

pat ent application FR 05.05120 and of patent
appl i cation EP 05104321.4, both filed on 20 May 2005,
and of provisional US patent applications 60/734659,
60/ 734627, 60/ 734657, 60/734658, 60/ 734635,

60/ 734634, 60/ 734637 and 60/ 734636, all 5 filed on 8
Novenber 2005, the content of all of which is

| ncorporat ed hes Ry fGLAL BGEnaTRE PASSAE,] NVent i on
relates to a a

chl or ohydrl n. Chl orohydrins are reaction internedi ates
in the preparation of epoxides. 10 D chl oropropanol,
for exanple, is a reaction internediate in the
preparation of epichlorohydrin and of epoxy resins
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amjnph@tsc hydrocarbon. This composition is characteristic of a process not
suitable for continuous operation.

The objective of the invention is to provide a continuous process for
producing a chlorohydrin that does not exhibit these drawbacks.

The invention accordingly provides a continuous process for producing
chlorohydrin in which a polyhydroxylated aliphatic hydrocarbon, an ester of a
polyhydroxylated aliphatic hydrocarbon or a mixture thereof is reacted with a
chlorinating agent and an organic acid in a liquid reaction medium whose steady-
state composition comprises polyhydroxylated aliphatic hydrocarbon and esters



expressed in noles of polyhydroxylated aliphatic

hydr ocarbon, is greater than 1.1 nol % and | ess than
or equal to 30 nol % the percentage bei ng based on

t he organic part of the liquid reaction nedium 5 The
term "pol yhydroxyl ated al i phatic hydrocarbon" refers
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groups attached to two different saturated carbon
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1,2-ethanediol, 1,2-propanediol, 1,3-propanediol, chloropropanediol and
35 1,2,3-propanetriol, and mixtures of at least two thereof, More preferably the
polyhydroxylated aliphatic hydrocarbon used in the present invention includes,
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chi or opr opanedi ol and 1,2, 3-propanetriol, and

m xtures of at |east two thereof 1,2,3-Propanetriol or
glycerol is the nost preferred. The esters of the

pol yhydr oxyl ated al i phati c hydrocarbon may be present
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of an organic acid originating from the process for preparing the
polyhydroxylated aliphatic hydrocarbon, and of an organic acid not originating
from the process for preparing the polyhydroxylated aliphatic hydrocarbon.

In the process according to the invention, the esters of the
polyhydroxylated aliphatic hydrocarbon may originate from the reaction between



-4- the pol yhydroxyl ated aliphatic hydrocarbon and the
organic acid, before, during or within the steps
which follow the reaction with the chlorinating agent.
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in maize fibres. By “ glycerol obtained from renewable raw materials ” is meant,
35  inparticular, glycerol obtained during the production of biodiesel or else glycerol
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g?gég{hgg 5]{1}9{%&}:%{;0@&’3 ﬁf rdtelg edrialrgq Q%?(gﬁgzﬁl SA onrane 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
wherein a polyhydroxylated aliphatic hydrocarbon, an ester of a
polyhydroxylated aliphatic hydrocarbon or a mixture thereof whose total metal
content, expressed in elemental form, is greater than or equal to 0.1 pg/kg and
less than or equal to 1000 mg/kg is reacted with a chlorinating agent.



| ess than or equal to 1000 ng/kg is reacted with a
chlorinating agent. -6- In the process for producing a
chl orohydrin according to the invention, the
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In the process according to the invention, the sodium content of the
polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic
hydrocarbon or the mixture thereof is generally less than or equal to 1 g/kg, often
less than or equal to 0.1 g/kg and more particularly less than or equal to 2 mg/kg..
This content is generally greater than or equal to 0.1 pg/kg.
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This content is generally greater than or equal to 0.1 pg/kg.
In the process according to the invention, the barium content of the
35  polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic
'hjfdrocarbon or the mixture thereof is generally less than or equal to 1 g/kg, often




In the process according to the invention, the barium
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the application entitled “Process for preparing a chlorohydrin by 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
aliphatic hydrocarbon or from a mixture thereof, and from a chlorinating agent,
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content of which is incorporated here by reference.
Particular nention is made of a process for preparing
a chlorohydrin from 35 a pol yhydroxyl ated aliphatic
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In one particularly advantageous embodiment of the production process

according to the invention, the hydrogen chloride is an agueous solution of
hydro gén chloride and does not contain gaseous hydrogen chloride.

In the process for producing a chlorohydrin according to the invention, the
reaction of the polyhydroxylated aliphatic hydrocarbon, the ester of
polyhydroxylated aliphatic hydrocarbon or the mixture thereof with the
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chlorinating agent may be carried out in the presence of a catalyst as described in
application WO 2005/054167 of SOLVAY SA from page 6 line 28 to page 8
line 5. :

Mention is made particularly of a catalyst based on a carboxylic acid or on
a carboxylic acid derivative having an atmospheric boiling point of greater than .
or equal to 200°C, especially adipic acid and derivatives of adipic acid.
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line 5. Mention is made particularly of a catalyst
based on a carboxylic acid or on a carboxylic acid
derivative having an atnospheric boiling point of
greater than 35 or equal to 200C, especially adipic
acid and derivatives of adipic acid. -11- In the
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Particular mention is made of a process for preparing a chlorohydrin
wherein a polyhydroxylated aliphatic hydrocarbon, an ester of polyhydroxylated
aliphatic hydrocarbon or a mixture thereof is subjected to reaction with a
chlorinating agent in the presence of a liquid phase comprising heavy
compounds other than the polyhydroxylated aliphatic hydrocarbon and having a
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po yesters t{'xe esters and/or polyesters of glycerol and the esters of
dichloropropanol.

The ester of polyhydroxylated aliphatic hydrocarbon may therefore be, at
each instance, a reactant, an impurity of the polyhydroxylated aliphatic
hydrocarbon or a reaction intermediate. '
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invention, the liquid reaction medium has a steady-state composition which
comprises the polyhydroxylated aliphatic hydrocarbon and esters of the
polyhydroxylated aliphatic hydrocarbon whose sum content, expressed as moles
of polyhydroxylated aliphatic hydrocarbon, is greater than 1.1 mol % and less
than or equal to 30 %, the percentage being based on the organic part of the
liquid reaction medium. Said sum is often greater than 2.0 mol % and frequently
greater than or equal to 5 mol %. Said sum is often less than or equal to
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In the continuous process for producing a chlorohydrin according to the
invention, when the chlorohydrin is a mixture of monochlorohydrin and
dichlorohydrin, the composition of the liquid reaction medium in the steady state
contains the monochlorohydrin and monochlorohydrin esters whose sum content,

35  expressed as moles of monochlorohydrin, is greater than or equal to 11 mol %

and less than or equal to 85 mol %, the percentage being based on the organic
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(b) the sum content of the chlorohydrin and of the chlorohydrin esters,

expressed as moles of chlorohydrin, in the organic part of the liquid
composition is greater than or equal to 10 mol % and less than 98 mol % of
the liquid composition

(¢) the sum content of the chlorinated oligomers of the polyhydroxylated
aliphatic hydrocarbon and of the esters of the chlorinated oligomers of the
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30 Particular mention is made of a process for preparing a chlorohydrin by
reacting a polyhydroxylated aliphatic hydrocarbon, an ester of a
polyhydroxylated aliphatic hydrocarbon or a mixture thereof with a chlorinating
agent wherein the polyhydroxylated aliphatic hydrocarbon, an ester of the
polyhydroxylated aliphatic hydrocarbon or a mixture thereof that is used

35  comprises atf least one solid or dissolved metal salt, the process including a
separation operation intended to remove part of the metal salt. Mention is made



10

15

20

25

30

35

the salt fromthe liquid phase is particularly
preferred. 30 Particular nention is nmade of a process
for preparing a chlorohydrin by reacting a
pol yhydr oxyl ated al i phati c hydrocarbon, an ester of a
pol yhydr oxyl ated al i phati c hydrocarbon or a m xture
thereof with a chlorinating ent wherein the
pol yhydr oxyl at ed al i phati c hydrocarbon, an ester of
the polyhydroxyl ated aliphatic hydrocarbon or a
m xture thereof that is_used 35 co ris t | east one
solPYe Bi‘m&}llé‘géﬂo\?éd’f%éfsaﬁ‘)f BEPPRCIng ’h&h s by et Ag a
se @)alt)&ydmﬁyhtwra’hﬁ)hﬁtb hyfﬂ&(&lﬁdﬁﬁ h@eﬂ‘tﬁﬂﬁ&@oﬂb&lyﬂlrc&fy}atd’aﬁ}hphatlc
nmet a Ment art ar of a
or 68t abbs o BBk SRR A ShihP g Rk BRI s
po Iwwdmxyha&daﬁpmuqimﬂmqarhvpdammbﬁm polrhydwixglatest aliphatic
5 POUYMAEALY bRb GilxBkd BORDE fhat éaxlgé L PERBRES B 1ot Bha tilbiide

e

orlnatln relin
po |a9¢(9aa é@@mataeéfoa ppfesﬁa'ﬁm@uwyeﬁp @@é ibwhichibe seppiating ppegation

{nglmeﬂdéa%yér@é@dpaad dfiR@hkfal Saltiy drdednhs @fie@fiozﬁ Partinlae
ere

£
o egion 1t HAS B Crs et e B B,
th po@hpdmaylmg atiphatit liydfocaitohpadester tod arpehghydroaglatedodliphatic

th ?1 ﬁﬁ%&ﬁ‘{)m‘? §+ 4 mn? tBEJFBP{s S e&&? [ axteh&ﬂ)n \E"ﬁ{ L cﬁlﬂhﬁéﬂng

|on I'S al SO Nna cess

c h Iagmnj ltny @l rdantiothmixine, (tﬁ)coatlmp@ﬁlyhry nm«&:z&g@@l fractilcphafith@
hy géa@ﬁ@r[ &%ur%n%?ﬁlﬁé aﬂ@as"{‘ vﬁﬂilrﬁﬂa q{e%l'dréﬁ)gﬁilﬁg k&ﬂ&\ﬁddc(c) at

ydrocar on or her eof, 1's subj ect

r eéﬁslﬁ'i et the ﬁaemﬂrbqhtﬂa?d wgstere@emmﬁrﬁd%eai e&etﬂudewtllaﬂon step
n} x?dr: (® the{ deflug e4tid sRiA aisﬁllatotnrswy 9 dbxadliey, by@réﬁ?mglvmn%r to
0 e. .e Jon m ure con I NN wal er n

© ntieciof SRR P, N dmaf Jerk a8 o o iR oo B

t h prepaxing & oifordhtydrin edhefein &) amo(yhydroayiatﬁdrahthaisdlydn@@ﬂmn
dl g % {e agz{blil‘[ﬁpoxﬁﬁgd éli'ph fl?ﬁ%d EE&IIH&% 584 fn?xt&fe thtjﬂ'@of 1s

IS con provi di ng water
15 sulh@:tgiaﬁOcre%nt@n |W1ﬂahyd®¢80§tcbl9ﬂdm g rrmtlpls mygtges, (or y

gﬁfs%ﬂrtglﬁbﬁ’é}i’ ﬁr ﬁéncirﬂécfh%@c@ﬁﬁctfdﬂroft% %?%Ednr}ﬂu@ure é;?ntalmng at least

[ [ y X [

hy ¥PL5E sﬁcﬂéﬂom@ ’ééstfé?l%?‘? &%&?{%Mﬁ% é?f“’é‘l qC‘E‘

hy step Gﬂﬁbﬁiﬁrcﬁﬁ%@ldlm@@ &imel;]alttimrsampfm iwthichsthb jratinl etwéen the

ction t rogen c e.dnar tion.mext ,

(b MR Ref A bolonlibh e iatbig®

r ewdtoducedrintotthe distibatica smﬂ:m smallenehm thehydectgen chlotide/water

C hl:cﬁ{cgﬁﬁ‘&{ rl'aﬁc?n{ iﬁ%)ﬁ%ﬂ{ aée‘a@(%@E hg&@% biid@lvatel Bomposition

fraction 0 uced into a
di akthe digtill @rpnstta@peﬁaﬂlrw PresyEc-r ati o between t he

hydr ogginhe B{c%ss%r RP&SRY & éﬁlbﬁ:lﬂ Al ad DEdiNE t@ﬁle 1nvent10n the
concentratlﬁjn Ee fra t| ntroduc gsr% gh i

a1 Spartian o el 105 ey gtbs ROy ¢ reaction

c hh@xtuﬂﬂimblﬂonm@m:@ﬁthé pdﬁ]lybydrbﬂﬁaﬂed ialiphdtie }brﬂftﬁ:m}bon may be
? ﬁg%& tllfl g (f(:gﬁ %g ﬁ%@’r tlhggs/ B (fg%ﬂbeﬁnﬁ)ﬁl%l atpbﬁ&%tﬁ)g cilitled

ure an press
pr 6EHEQSSfor prepaqzg & oljomhyttin? diipd i the aemercd iSO i AY tSfeon

f
It nféx%@ g?a C%{'{glg %gﬁ‘t;a?)g)heﬁwg ar.rIed;g? F%&E}t@ﬁt%mﬁbmlsm%rated
here by reference.

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
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In the process according to the invention, when the chlorohydrin is
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The chlorohydrin obtained in the process according to the invention may
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from a polyhydroxylated aliphatic hydrocarbon and 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 an epoxide wherein a
reaction mixture resulting from the reaction between a polyhydroxylated
aliphatic hydrocarbon, an ester of a polyhydroxylated aliphatic hydrocarbon or a
mixture thereof with a chlorinating agent, the reaction mixture containing at least
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The teen " epoxide " is used herein to describe a
conpound containing at |east one oxygen bridged on a
car bon-carbon bond. Generally speaking, the carbon
atons of the carbon-carbon bond are adjacent and the
conmpound may 25 contain atons other than carbon atons
and oxygen atons, such as hydrogen atons and
hal -ogens. The preferred epoxi“des are ethyl ene oxi de,
propyl ene oxide, glycidol, epichlorohydrin and
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In the process according to the invention, the polyhydroxylated aliphatic

hydrocarbon is preferably glycerol and the chlorohydrin is preferably
- dichloropropanol.

When the chlorohydrin is dichloropropanol, the process according to the
invention may be followed by preparation of epichlorohydrin by
dehydrochlorination of dichloropropanol and the epichlorohydrin may be used
in the production of epoxy resins.



described in the application entitled " Process. for
preparing an epoxide starting froma chlorohydrin ",
filed in the nane of SOLVAY SA on the sanme day as the
present application, and the content of which is

i ncorporated here by reference. Particular nmention is
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20 phase, which was withdrawn via line (14). The
overal |l production of dichloropropanol, containing a
smal | amount of hydrogen chloride, yielded an organic
purity of 99.6 % by weight. A fraction of the reaction
m xture was withdrawn at regular intervals via Iline
(15) in order to maintain a cggstant [iquid volunme in
reactor (4). 25 The overall, eady-state catal yst
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25 5. Process according to Claim 4, wherein the composition of the liquid
reaction medium in the steady state contains the monochlorohydrin and
monochlorohydrin esters whose sum content, expressed as moles of
monochlorohydrin, is greater than or equal to 11 mol % and less than or equal to
85 mol %, the percentage being based on the organic part of the liquid reaction

30 . medium, |

6. Process according to Claim 4 or 5, wherein the composition of the liquid
reactiont medium in the steady state contains the dichlorohydrin and




25 5. Process according to Claim4, wherein the
conposition of the liquid reaction nediumin the
steady state contains the nonochl orohydrin and
nonochl or ohydrin esters whose sum content, expressed
as nol es of nonochl orohydrin, is greater than or
equal to 11 mol %and less th E_or equal to 85 nol %
t he percentage bei ng based on“the organic part of the
liquid reaction 30 nmedi um- 6. Process according to
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propylene glycol, chloropropanediol, glycerol and mixtures of at least two
25  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 thereof.

14. Process according to Claim 12 or 13, wherein the polyhydroxylated
30  aliphatic hydrocarbon is glycerol and the chlorohydrin is chloropropanediol
and/or dichloropropanol. '
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di chl oropropanol and m xtures of at |east two thereof.
14. Process according to Caim112 or 13, wherein the
pol yhydroxyl ated 30 aliphatic hydrocarbon is glycero
and the chlorohydrin is chloropropanedi ol and/or

di chl oropropanol . -27- 15. Process according to Caim
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18. Composition comprising 1,3-dichloropropan-2-ol and
2,3-dichloropropan-1-ol and having a total 1,3-dichloropropan-2-ol and
2,3-dichloropropan-1-ol content, based on the organic part, of greater than or
equal to 800 g/kg.

19. Composition according to Claim 18 comprising water and hydrogen
chloride.

20. Composition according to Claim 18 or 19, wherein the
2,3-dichloropropan-1-ol content, based on the sum content of
1,3-dichloropropan-2-ol and 2,3-dichloropropan- 1-01 is less than or equal to
20% by weight.



