Continuousocess for preparing chlorohydrins ~ The present patent application claims the benefit of
patent application FR 05.05120 and of patent application EP 05104321.4, both filed on 20 May 2005,
and of provisional US patent applications 60/734659, 60/734627, 60/734657, 60/734658, 60/734635,
60/734634, 60/734637 and 60/734636, all 5filed on 8 November 2005, the content of all of which is
incorporated here by reference.  The present invention relates to a continuous process for preparing
a chlorohydrin. Chlorohydrins are reaction intermediates in the preparation of epoxides. 10
Dichloropropanol, for example, is a reaction intermediate in the preparation of epichlorohydrin and of
epoxy resins (Kirk-Othmer Encyclopedia of Chemical Technology, Fourth Edition, 1992, Vol. 2, page
156, John Wiley & Sons, Inc.). CAeccarding-toddown pracessesHldsopogsikle to obtain
dichloropropanol in particular by hypochlorinating allyl chloride, by chlorinating allyl alcohol and by
15hydrochlorinating glycerol. This latter process has the advantage that the dichloropropanol can be
obtained starting from fossil raw materials or from renewable raw materials, and it is known that
natural petrochemical resources, from which the fossil materials are obtained, such as petroleum,

natural gas or coal, for%gmgégmgggtgmigggﬂga%rctﬁg&s[ﬁ @%ﬁ%ﬁp%t é%%ﬁ%'i?c%@%ﬂal application
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aliphatic hydrocarbon aria mbdeteithergohisdeaetethwiihtRuous process for preparing a

chlorohydrin.

Chlorohydrins are reaction intermediates in the preparation of epoxides.

10 Dichloropropanol, for example, is a reaction intermediate in the preparation of
epichlorohydrin and of epoxy resins (Kirk-Othmer Encyclopedia of Chemical
Technology, Fourth Edition, 1992, Vol. 2, page 156, John Wiley & Sons, Inc.).

According to known processes it is possible to obtain dichloropropanol in
particular by hypochlorinating allyl chloride, by chlorinating allyl alcohol and by

15 hydrochlorinating glycerol. This latter process has the advantage that the
dichloropropanol can be obtained starting from fossil raw materials or from
renewable raw materials, and it is known that natural petrochemical resources,
from which the fossil materials are obtained, such as petroleum, natural gas or
coal, for example, are limited in their terrestrial availability.

26 International application WO 2006/020234 describes a process for
converting a polyhydroxylated aliphatic hydrocarbon or an ester thereof into a
chlorohydrin. A composition is disclosed that comprises not more than 1 % of
the polyhydroxylated aliphatic hydrocarbon and esters of the polyhydroxylated
aliphatic hydrocarbon. This composition is charactenistic of a process not

25  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

30 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



chlorinating agent and an organic acid in a liquid reaction medium whose steady-state composition
comprises polyhydroxylated aliphatic hydrocarbon and esters 2 of polyhydroxylated aliphatic
hydrocarbon for which the sum of the amounts, expressed in moles of polyhydroxylated aliphatic
hydrocarbon, is greater than 1.1 mol % and less than or equal to 30 mol %, the percentage being
based on the organic part of the liquid reaction medium. In a first aspect, there is provided a
continuous progess for producing dichloropropanol and/or monochloropropanediol, wherein a glycerol,
an ester of gl;%c PEYY ?ﬁ?gﬂﬁ?g %HSP@BFiEY@&&?éBO%&HYé”&W&FH&tma‘é&éﬁ? AP A organie5eid in a
liquid reactionimedies fvhdsesieadiustate sampositenconprisesglycereh and asters siolygerol
whose sum cantent, expressed as moles or glycerol, is greater than 2 mol % and less than or equal to
50 mol o6, thel B AL Do Dbl SR G B a1 th NG TEHEAT GO Pt
second aspectathenernsprovided a process for the preparation of epichlorohydrin by
dehydrochlorination. of dighloropropanagl obtained by. the process as defined above.  In a third
aspect, there is pr%id%d?g%ro%ggggtfora%ﬁrg p}%dglc?i\)oéécg‘ gpo&?ﬁé&?@u |1r10§ %Sﬁicﬁgrdﬁ?%lrﬁnogbtained
by the proces$dsdefinpdrabové/or mimechdortnrappestictherkeisiproggedral liguick compgsitionl
comprising a displarereranal Anclormenaehio R aRANGE Ol HGNIPTOPIRRANGLANEIRT, igyid
monochloropropanediol esters, glycerol, esters of glycerol; chlorinate oﬁgomers of g ycer%lf and esters
of chlorinated Gifg¥he¥sGLgly cerotcantEwWhierain caimsisom comeresft glyee| and oftire edters of
glycerol, expregsed psipalesal avearok.idhe Praanigpat af e liquid campasiion s %e%t&r than 2

mol % and less than or equal to 30 mol %; (b) the sum content of the dichloropropanol and/or
monochloropt&aidaior 9826t thé diIctoptd P&/ SF b Réerlors pispareais| Rteps, Bkpressed
as moles of dighiRrepm@panakang/or monochloropropanediol, in the organic part of the liquid
composition is greater than or equal to 10 mol % and less than 98 mol %; and (c)the sum content of
the chlorinated oligBmers 5P caBIAnd bt the L sbar¥ i8dhe chitifste L bligdmerS T g eersl
expressed ascpidies ¢ifigyseroldéhthedipameipart Otible dgpid eompesitivndshyreate-tban a5 equal to
0.1 mol % angelf%?g tgban 20 mol %.  In a fifth aspect, there is provided a composition comprising
1,3-dichloropropan -ol(,“ées-dichIoropropan-l-ol, water and hydrogen chloride and having a total 2a
1,3-dichloropropani:2oliant 3dicthoroprgpavidddol contesit, tbaskd mindhetiorganieppast,refigseater
than or equal t0. 900 n a sixth ect, there is provided g composition comprising
1,3-dich|orop?8ir;] nef%ﬁﬁ%r%hﬁflg ll&o%?%%aﬁlﬁl?, %33?35% %ﬁf%%&\éﬁloropropan-z-ol,
2,3-dichloroproparii-al dowténtaisssed bartheorgemisiphrg ofiguahtertharsivivequahtprB0® gikg, and
wherein the 2;3d an-l: nte ontent.of .1,3-dichloropr -2-ol and
2,3-dichIoropfgci)‘)xb}gtr%ll-kgI{?QEHr?l)!ig);heraﬁthfr)1Q or qu‘lﬁl?) t%c? %%%ﬁv?&%?and%@sﬁgﬁgﬁg cF;ge%ual t%H4. 1d% by
weight.  THBORGEh s pRIesiglatstresiphaterply dpsieer btin chefenid to bl pnjortssa e werie o Eontains

at least two hygdroxyl grouns-atiashediaibwe difisrsatsatyratsf.carpanaoms;hhe palvyedioxylated
aliphatic hydrocarbon may contain, but is not limited to, from 2 to 60 carbon atoms.  Each of the
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halogen, sulpiu, RRASPRAIHS RN QXYORM. SRR ARCHRATOR H¥PR ARflgpixtures thereof.

In a fifth aspect, there is provided a composition comprising 1,3-dichloropropan-

2-0l, 2,3-dichloropropan-1-ol, water and hydrogen chloride and having a total



Polyhydroxylated aliphatic hydrocarbons which can be used in the present invention comprise, for
example, 1,2-ethanediol (ethylene glycol), 1,2-propanediol (propylene glycol), 1,3-propanediol,
1-chloro-2,3-propanediol (chloropropanediol), 2- chloro-1,3-propanediol (chloropropanediol),
1,4-butanediol, 1,5-pentanediol, cyclohexanediols, 1,2-butanediol, 1,2-cyclohexanedimethanol,
1,2,3-propanetriol (also 2b known as " glycerol " or "glycerin "), and mixtures thereof. With preference
the polyhydroxylated aliphatic hydrocarbon used in the present invention includes, for example,
1,z-emanedidr,gig,i‘a%ag??@afbﬁy@}s%ﬁio?pMﬁﬁé@%ﬂi@?@ﬁbﬁéﬁ@ﬂfiwaHassz@z?g-H}%ﬁg%?émd??gnd
mixtures of abigasitbychthesesfuMaserpoaigrably the polyhydroxylated aliphatic hydrocarbon used in
the present invention includes, - 3 - for example, | ,2-ethanediol, 1,2-propanediol, chloropropanediol
and 1,2,3-propanéhiidl sail mpatireb e as astdasbarrerapesiion3cpraptiatrich sidilmersdisithe most
preferred. Th@sters b thielpolyhydraxylatcd aliphatig hydsocarkesi may: Bedpresesnidipthe o,

polyhydroxylated; pliphaticavdrocarbon.andiar.may fe Mgg%sg@g&hg&%?qf@ f@ﬁ ERAUBg;the
chlorohydnng d/or may be prepar d%gcpor to the roceaﬁ for preparing, the chlorohydrin. Examples of
esters of the éﬁzhﬁo%%{t%pa éﬁ)ﬁ‘f)éa i FPEIBER - oPhEE BhRsh §iyCBF midHosdtaeo!
propanediol méribeltetatsspaiyéarorndohdetictdtespgiyoerobménbistearttes ot Cglydeioll diadetates and

mixtures thereefzht addheieamnchlosehydring is.useddigie in order to describe a compound containing
at least one hydroxyl group and at least one chlorine atom attached to different saturated carbon

atoms. A chlorohydhe whictpobyitains:at deaist iwimahy drokylcgroupsridalse a pelityatioxykatéd aliphatic
hydrocarbon, Accordingly 15the ingmaterial and the product of the reaction may each be
chlorohydring. Int igéggaég‘%ﬁgspﬁr%%%]c%%? ﬁ?ﬁﬁ%éﬁer%%f% ¢h b@?ﬁgf?e atui"alar%et &Star iﬁigoms‘
chlorohydrin, Tireathbthwdide lazes! midrbacisl brideetdrns wag feweirhpdtoxylbgloupsditharfithe 3tarting
chlorohydrin gRrefeired,ghlorohydrins are chloroethanol, chloropropanol, chloropropanediol,
dichloropropanol and mixtures of at least 20two thereof. Dichloropropanol is particularly preferred.

Chlorohydrins whiEAAr@mBie prRRiH0fy braférfedary pies ofdin dly drashibrop fspang bt

hydroxyl functional group (OH) cannot possess more than one OH group and must have
sp3 hybridization. The carbon atom carrying the OH group may be primary, secondary
or tertiary. The polyhydroxylated aliphatic hydrocarbon used in the present invention
must contain at least two sp3-hybridized carbon atoms carrying an OH group. The
polyhydroxylated aliphatic hydrocarbon includes any hydrocarbon containing a vicinal
diol (1,2-diol) or a vicinal triol (1,2,3-triol), including the higher, vicinal or contiguous
orders of these repeating units. The definition of the polyhyvdroxylated aliphatic
hydrocarbon also includes, for example, one or more 1,3, 1,4-, 1,5- and 1,6-diol
functional groups. The polyhydroxylated aliphatic hydrocarbon may also be a polymer
such as polyvinyl alcohol. Geminal diols, for example, are excluded from this class of
polyhydroxylated aliphatic hydrocarbons.

The polyhydroxylated aliphatic hydrocarbons may contain aromatic moieties or
heteroatoms, including, for example, heteroatoms of halogen, sulphur, phosphorus,
nitrogen, oxygen, silicon and boron type, and mixtures thereof.

Polyhydroxylated aliphatic hydrocarbons which can be used in the present
invention comprise, for example, I,2-ethanediol (ethylene glveol), 1,2-propanediol
(propylene glycol), I,3-propanediol, 1-chioro-2,3-propanediol (chloropropanediol), 2-
chloro-1,3-propanediol (chloropropanediol), I, 4-butanediol, 1,5-pentanediol,

cyclohexanediols, 1,2-butanediol, I,2-cyclohexanedimethanol, 1,2,3-propanetriol (also



2-chloropropan-1-o I, 1-chloropropane-2,3-dio |, 2-chloropropane-1,3-d io |, 1,3-dichloropropan-2-ol,
2,3-dichloropropan-I-ol and mixtures of at least two thereof 25In the process for producing a
chlorohydrin according to the invention, the organic acid may be a product originating from the process
for preparing the polyhydroxylated aliphatic hydrocarbon, i.e. an impurity contained in the
polyhydroxylated aliphatic hydrocarbon, or a productpot originating from this process. In this latter
case the product in question may be an organic_acid which 30is used in order to catalyse the reaction

bl

of the polyhydfSyiafsd aBBaER! hyRirocakistilvith fsl cRiBHHSIng sigeht. THEbrEhFEcRER ey also
be a mixture phanREganicacidipiginatingkomthe pracass s peparingthamelyhdnaxylated
aliphatic hydrocarbon, and of an grganjc acid not griginating from the process for preparing Ege
polyhydroxyI T Rphatie FYARSEATbor - SETHEHS Siteeds AUSBRITY 1o (e RIVBHIGH-1IE edtéts of the
polyhydroxylatéd aliphatierhyidrasdrbaixmay arigimaté:fronihe reaction betiwaenpreferathle the
polyhydroxylated. aliphatic hydrocarban and the organic gcid, before, during .or within the steps which
follow the reabluith {He SHGHRAn S sa o et i e e el crocarbon, the
ester of polyhydroxylated aliphatic hydrocarbon, or the mixture thereof in the process according to the
5invention may be obtained starting from fossil raw materials or starting from renewable raw materials,
preferably starting from renewable raw materials. By fossil raw materials are meant materials
obtained from the processing of petrochemical natural resources, such as petroleum, natural gas and
coal, for example. Among these materials preference is given to organic compounds 10containing 2
and 3 carbon atoms. When the polyhydroxylated aliphatic hydrocarbon is glycerol, allyl chloride, allyl
alcohol and" synthetic" glycerol are particularly preferred. By" synthetic" glycerol is meant a glycerol
generally obtained from petrochemical resources. When the polyhydroxylated aliphatic hydrocarbon is
ethylene glycol, ethylene and " synthetic " ethylene glycol are



15particularly preferred. By " synthetic" ethylene glycol is meant an ethylene glycol generally obtained
from petrochemical resources. When the polyhydroxylated aliphatic hydrocarbon is propylene glycol,
propylene and " synthetic " propylene glycol are particularly preferred. By" synthetic" propylene glycol
is meant a propylene glycol generally obtained from 20petrochemical resources. By renewable raw
materials are meant materials obtained from the processing of renewable natural resources. Among
these materials preference is given to" natural” ethyleng glycol, "natural * propylene glycol and"
natural” glycerol. "Natural " ethylene glycol, propylene glycol and glycerol are obtained 25for example
by conversion of sugars by thetinochemical processes, it being possible for these sugars to be
obtained starting fiera-hiaopass, s sleseribied inpipgustirl Bianreguctss iasayand Tomorrow”,
Energetics, Incor ed for the.U.S. Department.of Ener ffice of Efficiency and
Renewable Enerty oL ot i BB B e BB M Tt of s0these
processes is, for SK&RIEIStHE aealyticisydfogenolysis of sorbitol obtained by thermochemical
conversion of glucose. Brotherpodckespidyliotexainple athshedtahyticdayeroganshysis akuylitol obtained

by hydrogenation;gfixylose+ TR, XYI988 miawiek mme&&&% %B@m%gvé %95%4& gl the

hemicellulose present in maize fibres. obtained from rene e raw materials" is meant,

By" glycero] (
35in particular, gIyE&Fo So@fa?ﬁ‘é%aﬁﬂﬁﬁgetﬁ}gﬁ% HOARGtHigEds BeBredgisr Bobtained during
conversions of arpmakeyr ivegetablingitbocihisinydeneiat asudhsast saponifichtion, transesterification or

hydrolysis reactiopsiyhyd\nengdnagilmuwhishicrnBesed indbepyasess pfdhg, invertion, mention
may be made of all common oils, such as pffﬂm oil alm kefrqel oil, copra oil, 5 babassu oil, former or

new (low erucic alid} Sa175 ol GRS WET ORI e il CS SIS BN BHBRSASSES Rt oil, soya bean

oil, linseed &t andEbietrMeishetites b EbtaRbagor example, from sunflower plants or colza plants
obtained by genetic madificatian ehibydidizationused herd iiscalig possibiptaemplmunsged frying oils,

various animal oil§01ﬁgﬁﬁr%sa}%;&l@ é}l@h@%%’ﬂ%\%ﬁ)@@%?6%&%{&”%§§%§65§% - mé?c 4 é)cp%the oils

used mention may. also be' made of olls Whic een partly mod y means, for example, of
polymerization or BIiGETAESHLEBAT SHEHAL98e AP R OIhEIT& AHY s RS dersiitaind of sunflower
oil, and blown vedethblerbiisoups is also a polyhydroxylated aliphatic hydrocarbon. Accordingly

15 the starting material and the product of the reaction may each be chlorchydrins.
In that case the “product” chlorohydrin is more chlorinated than the starting
chlorohydrin, in other words has more chlorine atoms and fewer hydroxyl groups
than the starting chlorohydrin. Preferred chlorohydrins are chloroethanol,
chloropropanol, chioropropanediol, dichloropropanol and mixtures of at least

20 two thereof. Dichloropropanol is particularly preferred. Chlorohydrins which
are more particularly preferred are 2-chloroethanol, 1-chloropropan-2-ol,
2-chloropropan-1-ol, 1-chloropropane-2,3-diol, 2-chioropropane-1,3-diol,
1,3-dichloropropan-2-ol, 2,3-dichloropropan-1-ol and mixtures of at least two
thereof.

25 In the process for producing a chlorohydrin according to the invention, the
organic acid may be a product originating from the process for preparing the
polyhydroxylated aliphatic hydrocarbon, i.e. an impurity contained in the
polyhydroxylated aliphatic hydrocarbon, or a product not originating from this
process. In this latter case the product in question may be an organic acid which

30 1sused in order to catalyse the reaction of the polvhydroxylated aliphatic
hydrocarbon with the chlorinating agent. The organic acid may also be a mixture
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.

35 in the process according to the invention, the esters of the

polyhydroxylated aliphatic hydrocarbon may originate from the reaction between



15A particularly suitable glycerol may be obtained during the conversion of animal fats. Another
particularly suitable glycerol may be obtained during the production of biodiesel. A third, very suitable
glycerol may be obtained during the conversion of animal or vegetable oils or fats by transesteritication
in the presence of a heterogeneous catalyst, as described in documents FR 2752242, 20FR 2869612
and FR 2869613. More specifically, the heterogeneous catalyst is selected from mixed oxides of
aluminium and zinc, mixed oxides of zinc and titaniurr_1,4n_]ixed oxides of zinc, titanium and aluminium,
and mixed oxides of bismuth and aluminium, and the heterogeneous catalyst is employed in the form
of a fixed bed. This latter process can be a process for producing biodiesel. 25In the process for
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the content of Whlahphanc@ﬁbm:teﬁdmem b referercderco Parttleutaneentionidimpadealaf a process for
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J

elemental form, is'GP&atE gﬂ’@i’%ﬁﬁﬁ P& G }Ygstﬁﬁbn% WA BRI 1066 Y /g is reacted
with a chlorinating agerty {@sil rawnhitiiéeprdeessticaprodiveiids @ ehiomhirdrimtee pording tg the

invention, the polyfwskesviriad aliphatia hydieeasbenntherstsr-afDolvyaroxylated aliphatic
hydrocarbon or the mlxtHJre Aher%of %% be.a crude %Frgdluct or a'g |f|e9 Iggcd&%% such, as are
specifically disclosed i appllca(f oh %b‘g}&%ﬁ‘é PESOEAY R %r

om pag 8%2%ihe 8 to page 4

line 2.  InkHe pretdedtes prauteiry paricrsmydh Wﬁéé@rﬁ%&ﬁ%@‘fﬁ@’mm%@ polyhydroxylated
aliphatic hydrocarhedscihetestér gifpelyhydirdaotatedealiibbtit-bysirasarbom trethe pixtuse thereof may

have an alkali met&%?éﬁ@ﬁﬁ@f?'ﬁ?@f@&é@ mstaloamant obices a0 qLaaualin g o iehaagpscrived in

the application 10e " Process for preparing a chlorohiydrin by chlorinatin
PP Qtamed F rom petrocherl)m(%} res%urces Wh%n the golyhydroxylgted aliphatic

hydrocarbon is ethylene glycol, ethylene and * synthetic ™ ethylene glycol are
15 particularly preferred. By * synthetic ” ethylene glycol is meant an ethylene
glycol generally obtained from petrochemical resources. When the
polyhydroxylated aliphatic hydrocarbon is propylene glycol, propylene and
“ synthetic ” propylene glycol are particularly preferred. By  synthetic ”
propylene glycol is meant a propylene glycol generally obtained from
20 petrochemical resources.

By renewable raw materials are meant materials obtained from the
processing of renewable natural resources. Among these materials preference is
given to “ natural ” ethylene glycol, “ natural ” propylene glycol and “ natural ”
glycerol. * Natural ” ethylene glyeol, propylene glycol and glycerol are obtained

25  for example by conversion of sugars by thermochemical processes, it being
possible for these sugars to be obtained starting from biomass, as described in
“Industrial Bioproducts : Today and Tomorrow”, Energetics, Incorporated for
the U.S. Department of Energy, Office of Energy Efficiency and Renewable
Energy, Office of the Biomass Program, July 2003, pages 49, 52 to 56. One of

30 these processes is, for example, the catalytic hydrogenolysis of sorbitol obtained
by thermochemical conversion of glucose. Another process is, for example, the
catalytic hydrogenolysis of xylito! obtained by hydrogenation of xylose. The
xylose may for example be obtained by hydrolysis of the hemicellulose present
in maize fibres. By “ glycerol obtained from renewable raw materials ” is meant,

35  in particolar, glycerol obtained during the production of biodiesel or else glycerol



polyhydroxylated aliphatic hydrocarbon ", filed in the name of SOLVAY SA on the same day as the
present application, and whose content is incorporated here by reference. The alkali metals may be
selected from lithium, sodium, potassium, rubidium and cesium and the alkaline earth metals may be
selected 15from magnesium, calcium, strontium and barium.  In the process according to the
invention, the alkali metal and/or alkaline earth metal content of the polyhydroxylated aliphatic
hydrocarbon, the ester of polyhydroxylated aliphatic hydrocarbon or the mixture thereof is less than or
equal to 5 g/kg, often less than or equal to 1 g/kg, more particularly less than or 20 equal to 0.5 g/kg
and in certain cases less than or equal to 0.01 g/kg. The alkali metal and/or alkaline earth metal

content of the alyegial s aanssalbAeARLINAN AEAURLOLIONS: Ln 11E RrocRen Asgarding o the
ana ce

invention the alkali metals are generally [ithium, sadium, potassium ium, often sodium and

potassium, and 2%ﬁéﬁﬁ%}ﬂfwa&%vﬁ“ﬁ?sﬁg%FBE@E??&‘J&FQWW@%EH%Ohydrin according to the
invention, the lithium cohtentofttheipolinytroxylatededliphatiphydrocditenntheestenehtion

polyhydroxylated alighgdie: Rydracarbempi-theimixtisedhesentdn generaiinlgsithaparequal to 1 glkg,
often less th%n or.equal to (i) /kg and mo e‘BartlcuIarl Oless than or equal tg 2'mg/kg, This content
is generally greatgra%ﬁgsnué) eﬁ??ﬁ%&‘&%&%/{l& erfhclt%g%‘% 88‘?]52@ e SPAHY 8rtﬂ’g’ iﬂ\?‘égrﬁi%’rli’, the sodium
content of the polghsi@roni ritésciliphaticivardcakbonatheaastdr bhgesty hildrokyratebicatiphatic

hydrocarbon or thg i wigihereebisgenprallidessdhananeamak tor lalkg paftencdplassithan or equal

to 0.1 g/kg and m%gg &@nti_coudiaélﬁéiess th nb%rd§2%%%klto 2 mg/kg. This content is generally greater than

R .
or equal to 0.1 jig he process accordinégq to the invention, the potassium content of the

. he pr o the ! € pote
polyhydroxylated aliphdtié® H%/%%B@é?&fﬁ [ RS SEH Y H ARy IHEE I HERR PNEIrBEABYN or the
mixture thendof isfgénsia)lyalksse, hadh mdegualdpiirgikgraiten less than or equal to 0.1 g/kg and more

partiularly less than oreqlyg) 8 2alia. STHR SORIERLS.densally armtsrinan.aregugl o 0.1 pofkg,
In the process according to the.invention, the rubidium ontga\é of the poly%i/,droxylated aliphatic
hydrocarbon, the RERY 5% W%%Yd?ﬁ?é}% 4 ‘F!ﬁ?rBﬁ SHBIHE P RUEPE HERY s generally

less than or equaktetiag/Kgr efteniibsshih dstandeqlsiladl Bidecfhg lamd iorenpastieudal]ytdss than or
equal to 2 mg/kg.blown vegetable oils.

I5 A particularly suitable glycerol may be obtained during the conversion of
animal fats. Another particularly suitable glycerol may be obtained during the
production of biodiesel. A third, very suitable glycerol may be obtained during
the conversion of animal or vegetable oils or fats by transesterification in the
presence of a heterogeneous catalyst, as described in documents FR 2752242,

20 FR 2869612 and FR 2869613. More specifically, the heterogeneous catalyst is
selected from mixed oxides of aluminium and zine, mixed oxides of zinc and
titanium, mixed oxides of zine, titanium and aluminium, and mixed oxides of
bismuth and aluminium, and the heterogeneous catalyst is employed in the form
of a fixed bed. This latter process can be a process for producing biodiesel.

25 In the process for producing a chlorohydrin according to the invention, the
polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic
hydrocarbon or the mixture thereof may be as described in the patent application
entitled * Process for preparing chlorohydrin by converting polyhydroxylated
aliphatic hydrocarbons ™, filed in the name of SOLVAY SA on the same day as

30 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

35  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.



10This content is generally greater than or equal to 0.1 tig/kg.  In the process according to the
invention, the cesium 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. 15This content
is generally greater than or equal to 0.1 pg/kg.  In the process according to the invention the alkaline
earth metal elements are generally magnesium, calciqrgLstrontium and barium, often magnesium and
calcium and frequently calcium. In the process according to the invention, the magnesium content of
the 20 polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic hydrocarbon or

the mixtutr_e tlhellreclaf is 9?9%@'5&&%@%tﬁﬁ@&!dggy%'h&ﬂi&%%&ﬁ?&l%‘%é aﬁ@{é&ﬁfﬁ%ﬁﬁﬁ%@ i;(ﬂ?%dl

more particularly les or equal fo 2 ma/kg. This content is geperally r than. u :

pg/kg. In the procéjsogf’élé%g%' 6%?6? ﬁf@%\?&%@ﬁ%ﬁ%@%éh?rﬁsggncfgﬁf’ ﬁ%oﬁg?ﬁ@@ﬁgam%lated

aliphatic hydrocarbotrahelesiar dhpolyiyor dxgletédhalipiatierhge roodrsonror the vikreltsereof is

generally less thanaheguat .d-glka plieniless thangieadalta D baskasangmagre particularly less

than or equal o 2 M@A{Iﬁc%@tentés@gfﬂeéa%w %]eat%rigplgg or equal to 0.1 pg/kg. In the process
, the stron ik 0

according to the invention conten i€°30 polyhydroxylated aliphatic hydrocarbon, the
ester of polyhydroxylatdd SIpPEase sy ardeamysH e Ha s tennerestiegeribeamy 1ase h e or equal to

1 g/kg, qften less thaptorienuahiel QliphAg ag&mremsﬂedae&ydﬁpst&t@m@m@mﬂaﬂ tﬂigtmgjkg. This
content is generally greater hap Qr aaualiof.t-Relkds in.tae pioe %%1%?&°i%!fg{giy%§;§g@ve“t'°n’ the

barium content of the 35polyhydroxylated aliphatic hydrocarbon, the ester of. xylated aliphatic
hydrocarbon or thgarﬁ&fﬁ?éa{f‘i@?éﬁ#ig SFETHIR 96 S8URES ordimdtet GIRGS ShEiF BREEHREN or equal
to 0.1 g/kg aft merdifedticiitadystels thapronegudlltock yiyikhy Thisrtertieatais generally greater than

or equal to 0.1 jig/kgiyhydbifieri@asssARCRdivgAedhe imventiomthe.alkalrand/gralkalingearth

metals are general present in the form of salts, frequent yvmotsheecgoi{{gn?f 5chlorides, 3L[]llgrhates and

. -Sarme £ £ present catioln, an 18 t
mixtures thereof Soditim chidride 1§ the _mosalp Biten ‘ HneoTporated ete
by reference. The alkali metals may be selected from lithium, sodium,

potassium, rubidium and cestum and the alkaline earth metals may be selected
15 from magnesium, calcium, strontium and barium.

In the process according to the invention, the alkali metal and/or alkaline
earth metal content of the polyhydroxylated aliphatic hydrocarbon, the ester of
polyhydmiylated aliphatic hydrocarbon or the mixture thereof is less than or
equal to 5 g/kg, often less than or equal to ! g/kg, more particularly less than or

20 equal to 0.5 g/kg and in certain cases less than or equal to 0.01 g/kg. The alkali
metal and/or alkaline carth metal content of the glycerol is generally greater than
or equal to 0.1 pg/kg.

In the process according to the invention the alkali metals are generally
lithium, sodium, potassium and cesium, often sodium and potassium, and

25  frequently sodium.

In the process for preparing a chlorohydrin according to the invention, the
lithium content of the polyhydroxylated aliphatic hydrocarbon, the ester of
polyhydroxylated aliphatic hydrocarbon or the mixture thercof is generally less
than or equal to 1 g/kg, often less than or equal to 0.1 g/kg and more particularly

30 less than or equal to 2 mg/kg. This content is generally greater than or equal to
0.1 ug/kg.

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

35  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.



encountered. In the process for producing a chlorohydrin according to the invention, the chlorinating
agent may be as described in application WO 2005/054167 of SOLVAY SA, from page 4 line 25 to
page 6 line 2. 10In the process for producing a chlorohydrin according to the invention, the chlorinating
agent may be hydrogen chloride perhaps as described in application WO 2005/054167 of SOLVAY
SA, from page 4 line 30 to page 6 line 2.  Particular mention is made of a chlorinating agent which
may be aqueous hydrochloric acid or hydrogen chloric_ig which is preferably anhydrous. 15The
hydrogen chloride may originate from a process for pyrolysing organic chlorine compounds, such as,
for example, from a vinyl chloride production, from a process for producing 4,4-methylenediphenyl

diisocyanate (MDI) or talugne,giisacyaaatei t1Rd)ifsan smeatal Ricklina.processaspr fiomethe reaction of
an inorganic acid sych o5 Sylpfiuic etphasRibarc acid with 2 metpl chipride such 200e sodium
chloride, potassiuu% chldride of ca ch?_n chionde: ~In"dne advan é?jer‘)’ug em ootlemen oﬁ e process
for producing a chidfBRyiA aeE St thidmcehicimalbhlevindengagerlivogaséeus figéirogen
chloride or an aquiesushsokitiequef fysllogen ehibrides ehd caabinatiomat the:fuet @5imipe process for
producing a chlor ri rdin i j rogen ride may be an agueous
solution of h%]rogejé%xgﬁ%ln e g?%%aé%?%r@é%&?%é%%ﬁ? t%/g(ﬁégg’r}? nloride, obtained from a plant
for producing allyl chlorl8eMsriRsERsHrEE B E chfofdFRvtaandt sReidE GBIRORSIEDlant and/or a
plant for high-tempemmutbmoytdmibmlmhaﬁmhmﬁwmmuﬁebﬁﬂsrdﬁsmiphﬁdwmeMMthn entitled
"Process for prepaging,a.phlarehydrinureasting & pobvlydiprviated alipRatis hydrosarbopawith a

chlorinating agent, filed in the name of SOLVAY SA on the same day.as the present application, and
the content of whit]c qﬁéﬁ}%%gfpe&%%e@ FQe[r%% F‘é]r%r‘g%eepmm’u%gﬁﬁ ‘iﬁ%\ﬁ%ﬁﬁgﬂtﬁ?ﬁ%%égg#%process

for preparingt chidkstsavientroracesaipigtapivotateteaiph it hydyd@arbon, from an ester of a
polyhydroxylated aliphatiahygrecarbanaufmpnoatmidusaiiberaef -anddeanaehlgrinating agent,

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.
15 This content is generally greater than or equal to 0.1 pg/kg.

In the process according to the invention the alkaline earth metal elements
are generally magnesium, calcium, strontium and barium, often magnesium and
calcium and frequently calcium.

In the process according to the invention, the magnesium content of the

20 polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic
hydrocarbon or the mixture thereof is generally less than or equal to 1 g/kg, often
iess 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/ke.

In the process according to the invention, the calcium content of the

25 polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic
hydrocarbon or the mixture thereof 1s 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/ke.

In the process according {o the invention, the strontium content of the

36 polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic
hydrocarbon or the mixture thercof is generally less than or equal to 1 g/kg, often
less than or equal to 0.1 g/kg and more particularly less than or equal to 2 mg/kg.
This content is generally greater than or equal to 0.1 pg/kg.

in the process according to the invention, the barium content of the

35  polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic
hydrocarbon or the mixture thereof is generally less than or equal to 1 g/kg, often



the chlorinating agent comprising at least one of the following compounds : nitrogen, oxygen,
hydrogen, chlorine, an organic hydrocarbon compound, an organic halogen compound, an organic
oxygen compound and a metal. Particular mention is made of an organic hydrocarbon compound
which is 5selected from saturated or unsaturated aliphatic and aromatic hydrocarbons and mixtures
thereof Particular mention is made of an unsaturated aliphatic hydrocarbon which is selected from
acetylene, ethylene, propylene, butene, propadiene, mgthylacetylene and mixtures thereof, of a
saturated aliphatic hydrocarbon 10which is selected from methane, ethane, propane, butane and
mixtures thereof and of an aromatic hydrocarbon which is benzene. Particular mention is made of an

organic halogen gemprund which is an erpanicichladna-cmpaynssaiaateddsam ehlosomethanes,
chloroethanes, chiqropro ane: , chlor };gp anes, \ inl¥l %I rig% i yligg(ne chloride,
15monochIoroprc?p@e%e%fr%ellﬁ:ﬁg%lgtrﬁ% er%e(?atr%ch oroeth uéne, ::ﬁh or Lﬁadienes, chlorobenzenes and

mixtures thereof.  PaftiEifdF ATEHtdEE Hide Hreai viganic hamgeh BshmpalifdivniéRlis an organic
fluorine compounehselecieddtomaflygramethangs fluoroethhndseqiaytiffuoribe fainylidene fluoride and

mixtures thereof. 20PaiculaR IeRtoR is-Magde Ofan0FIaNig Xy 8eR comP o ydhich s selected from

alcohols, chloroalcohols, chloroethers and mixtures thereof Particular mention is made of a metal
selected from alk&FFRBEFE %ikaline earth metals, iron, nickel, copper, lead, arsenic, cobalt, titanium,
cadmium, antimony, mérdheyprieesselepioircalgmindilmeibidruthcand ngikuies teneof:, the

chlorinating agent may be as described in application WO 2005/054167 of
SOLVAY 8A, from page 4 line 25 to page 6 line 2.

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

Particular mention is made of a chlorinating agent which may be aqueous
hydrochloric acid or hydrogen chloride which is preferably anhydrous.

15 The hydrogen chlornide may originate from a process for pyrolysing organic
chlorine compounds, such as, for example, from a vinyl chloride production,
from a process for producing 4,4-methylenediphenyl diisocyanate (MDI) or
toluene diisocyanate (TDI), from metal pickling processes or from the reaction of
an inorganic acid such as sulphuric or phosphoric acid with a metal chloride such

20 as sodium chloride, potassium chloride or calcium chioride.

In one advantageous embodiment of the process for producing a
chiorohydrin according to the invention, the chlorinating agent is gaseous
hydrogen chloride or an aqueous solution of hydrogen chloride, or a combination
of the two.

25 In the process for producing a chlorchydrin according to the invention, the
hydrogen chloride may be an aqueous solution of hydrogen chloride or may be
preferably gaseous hydrogen chloride, obtained from a plant for producing allyl
chloride and/or for producing chloromethanes and/or a chlorinolysis plant and/or
a plant for high-temperature oxidation of chlorine compounds, as described in

30 the application entitled “Process for preparing a chlorchydrin 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

35  apolyhydroxylated aliphatic hydrocarbon, from an ester of a polyhydroxylated
aliphatic hydrocarbon or from a mixture thereof, and from a chlorinating agent,



25Mention is made more particularly of a process wherein the chlorinating agent is obtained at least
partly from a process for preparing allyl chloride and/or a process for preparing chloromethanes and/or
a process of chlorinolysis and/or a process for oxidizing chlorine compounds at a temperature greater
than or equal to 800C. 30In one patrticularly advantageous embodiment of the production process
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 producing a chlorohydrin according
to the invention, the reaction of the polyhydroxylated aliphatic hydrocarbon, the ester of
35polyhydroxylated aliphatic hydrocarbon or the mixture thereof with the - 1.0 - chlorinating agent may

t_)e carried out in %@@lﬁtﬂﬂgﬁigg%%@ﬁ?&ﬂﬂmg%ﬁ%&W&@Q@ﬁ(@%@i% ; Xd§ﬁ;”_\ on page 6
lines 3 to 23. Mention is made]it)%r:tlcularrlgyéo aeplant made %f 8r covered with magerials which are
& i i

resistant, under tRE YRR ot 1S HS' 18%6%3@55%@% ,r%%agh?éhfgmpf)o h d?ggen chloride.
Mention is made Pigfeipaaieararsoofropldneinzderst enapsslkarsresibpef tantafim.  In the process

for producing a chlorohygtisuascerdingdesthrdemiion e asationebiheongybydraxytatad aliphatic
hydrocarbong thes%%é8{68féh%%8%?é’é‘éa% late u?i't%ﬁ%ﬁ'\%ﬁ%%é%%%r%%%ﬁéﬁqe lixtiine theregf with the
10 chlorinating agent may be carried out in apparatus which is made of or dovered with materials that
are resistant to c%ﬁ%%@%ﬁ@ﬁts, as described in the patent application entitled " Process for
preparing a chlorohydritriticcdsrosianisasistant apparatus tytiled ibiphetvdindrof SRAMMYBA on the

e e e S B MR S,
g

15Particular mention is made of a pfocess for preparing a chlorohydri :
polyhydroxylatedrﬁﬁr&%’éﬁ%eﬂi%‘f‘s@éﬁ%gﬂf(%ﬂﬁeé&’ge@?ao%%‘l?ﬁ%%% ‘[@Qﬁ iCHfBcarbon or a
mixture thet€of isvdubjected¢oteddntivrnwittnzechlbriratimgragentdontainihg inydiesgbnarebforide and to
at least one other,steprearseshaut iRyaR-ApRARIUS Masegfereovered with materials 20resistant to the

chlorinating agent, undgy [he conditions in which Iat 880 18 ya1ogen compound which is an
organic chlorine compound selected from chloromethanes, chloroethanes,
chloropropanes, chlorobutanes, vinyl chloride, vinylidene chloride,

15  monochloropropenes, perchloroethylene, trichloroethylene, chlorobutadienes,
chlorobenzenes and mixtures thereof.

Particular mention is made of an organic halogen compound which is an
organic fluorine compound selected from fluoromethanes, fluoroethanes, vinyl
fluoride, vinylidene fluoride and mixtures thereof.

20 Particular mention is made of an organic oxygen compound which is
selected from alcohols, chloroalcohols, chloroethers and mixtures thersof

Particular mention is made of a metal selected from alkali metals, alkaline
earth metals, iron, nickel, copper, lead, arsenic, cobalt, titanium, cadmium,
antimony, mercury, zinc, selenium, aluminium, bismuth and mixtures thereof.

25 Mention is made more particularly of a process wherein the chlorinating
agent is obtained at least partly from a process for preparing allyl chloride and/or
a process for preparing chloromethanes and/or a process of chlorinolysis and/or a
process for oxidizing chlorine compounds at a temperature greater than or equal
to 800°C.

30 In one particularly advantageous embodiment of the production process
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 producing a chlorchydrin according to the invention, the
reaction of the polyhydroxylated aliphatic hydrocarbon, the ester of

35  polyhydroxylated aliphatic hydrocarbon or the mixture thereof with the



realized. Mention is made more particularly of metallic materials such as enamelled steel, gold and
tantalum and of non-metallic materials such as high-density polyethylene, polypropylene,
poly(vinylidene fluoride), polytetralluoroethylene, perfluoroalkoxyalkanes and poly(perfluoropropyl vinyl
25ether), polysulphones and polysulphides, and unimpregnated and impregnated graphite.  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 and
the 30chlorinating 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 lines. Mention is made
particularly of a catalysthasechosnd eatioxylieiacicieion acahexylisacidderivative:haying an

atmospheric bonw%&f/gg%%efr 5%@@)%@9\@%%& h » %@%’1&%@ 1@I%adlplc acid and derivatives of

adipic acid. In the process for producing a chloro n according to the invention, the reaction of
the polyhydroxylated allﬁﬁ%ﬁ&}ﬁyar@é‘g?ﬂﬁ‘%%fﬁ@%gt@r %PWS/W&FO‘S’(’;/%EHV&F%&ﬁ@ﬁ?@%&%ﬁbon or the
mixture thereof andvitiehchiorisating agelrt thaydetcarieddoutat, socatatydt concentration, temperature

and Spressurs and fgrisaifonge mesdiesiibeddnibe AnRlsetan VKO RARNARRRA B SOLVAY

SA from page 8 line 6 to ge 1 Mention is made particularly of a temperature of at least
20C and not more Tf ‘iﬂré@%f’é 8F 4184480 3 bar and not more than 100 bar and of a
residence time of at Ieainltheandm forecthanaoaichi@rhtiiiprowesdifer tpribdusirapacshidohydrin

according to the invention, ahﬁléegﬁﬁgiﬁm%i%@@lMhyﬁaaazsx@t&@lcﬁﬁpmtlﬁéwﬁ&%amn, the ester of
polyhydroxylated ah&h%ﬂ& hyd or. tc?_l |xtu e ther of Wltq the chlorj %@% agent may be

carried out in the es% ce o a so ve am scrcfg%l n app |crarﬁon W 658?) of SOLVAY SA
at page 11 likés 12@@9@&&5%%m@%@a@*ﬁ%ﬂtmﬁmrw%’éﬁv@%%m%méw%nnated

organic solvent, ansathohaierée kefonerarcssteniab ahletheitsznepradguealescetive it wiaigphtisimiscible

with the po'yhydf%}s&aﬁgguaﬁp&ﬂﬂ?eeyqsp&&@%r gm@ﬁgcg '&{RSH%%% loraBLeRARQbs tant

chloropropanediol, dichl oroprofpano dioxane, phenol, cresol and mixtures of chloropropanediol and
dichloropropanol, @pﬁw led it the name of SOLVAY SA on the same day as the present

application, and the content of which is incorporated here by reference.

15 Particular mention is made of a process for preparing a chlorohydrin that
includes a step in which a polyhydroxylated aliphatic hydrocarbon, an ester of a
polyhydroxylated aliphatic hydrocarbon or a mixture thereof is subjected to
reaction with a chlorinating agent containing hydrogen chloride and to at least
one other step carried out in an apparatus made of or covered with materials

20 resistant to the chlorinating agent, under the conditions in which that step is
realized. Mention is made more particularly of metallic materials such as
enamelled steel, gold and tantalum and of non-metallic materials such as high-
density polyethylene, polypropylene, poly(vinylidene fluoride),
polytetrafluoroethylene, perfluoroalkoxyalkanes and poly{perfluoropropyl vinyl

25 ether), polysulphones and polysulphides, and vnimpregnated and impregnated
graphite.

In the process for producing a chlorohydrnin according to the invention, the
reaction of the polyhydroxylated aliphatic hydrocarbon, the ester of
polyhydroxylated aliphatic hydrocarbon or the mixture thereof and the

30 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 hine 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

35  orequal to 200°C, especially adipic acid and derivatives of adipic acid.



20products of the reaction such as at least partially chlorinated and/or esterified oligomers of the
polyhydroxylated aliphatic hydrocarbon.  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 25chlorinating agent may be carried out in the
presence of a liquid phase comprising heavy compounds other than the polyhydroxylated aliphatic
hydrocarbon, as described in the application entitled" Pyqocess for preparing a chlorohydrin in a liquid
phase ", filed in the name of SOLVAY SA on the same day as the present application, and the content
of which is incorporated here by 30reference.  Particular mention is made of a process for preparing

a chlorohydrin whereinla fielyhydroxfdaieddaliphatichiydobcaithoncandstercofhpotyhydiaxylated

Prsence of A U o e royiated aliphatic
hydrocarbon and p]gggpédsg)xyiaéqd@ém gite r?%?é(ﬁﬁ?gbﬂﬁ “AHredsy eB*f‘gﬁ% solute of at least

15C more than thehbuilingremparanae of thoiclorohydriatahderenpeesstiaofehijarabsoluté.  In the
process for produginga&hiRrehyeiniacconsing 40 dbstmventiomthg.peretion of the polyhydroxylated

allphatlc_hyd_rocar ng% )%§t rGC}f S@gMg%gt rgn?.h ahat Ipﬁ%dgot%arabéﬁnl%ritgg m_xtu_re thereof with
the chlorinating agent'is carrie outin a iquid reaction ium. The nduid reaction medium may be a

single-phase or multi-phEsEeRasmmsematigll Fedlctismeaiurs i ebrpdsiorall BPthe dissolved or
dispersed solid cempoungis] aissplvedpedisparsediiguid. smpaunas anstd Odissolved-ardispersed

gaseous compouty pLIHE (TR 0L NP EARAN o, T B FeRsfion medium comprises the

reactants, the catalyst, the solvent, the impurities present in the reactants, in the solvent and in the
catalyst, thé Yeaction infeifetiRies HePEroHEs ARt B cdteis BBt e detigHion, the
reaction of the polyhydroxylated aliphatic hydrocarbon, the ester of

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

5 Mention is made particularly of organic solvents such as a chlorinated
organic solvent, an alcohol, a ketone, an ester or an ether, a non-aqueous solvent
which is miscible with the polyhydroxylated aliphatic hydrocarbon, such as
chloroethanol, chloropropanol, chloropropanediol, dichloropropanol, dioxane,
phenol, cresol and mixtures of chloropropanediol and dichloropropanol, or heavy

20 products of the reaction such as at least partially chlorinated and/or esterified
oligemers of the polyhydroxylated aliphatic hydrocarbon.

In the process for producing a chlorohydrin according to the invention, the
reaction of the polyhydroxylated aliphatic hydrocarbon, the ester of
polyvhydroxylated aliphatic hydrocarbon or the mixture thereof with the

25  chlorinating agent may be carried out in the presence of a liquid phase
comprising heavy compounds other than the polyhydroxylated aliphatic
hydrocarbon, as described in the application entitled “ Process for preparing a
chlorohydrin in a liquid phase ”, filed in the name of SOLVAY SA on the same
day as the present application, and the content of which is incorporated here by

30 reference.

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

35  compounds other than the polyhydroxylated aliphatic hydrocarbon and having a



By reactants are meant the polyhydroxylated aliphatic hydrocarbon, the 15ester of polyhydroxylated
aliphatic hydrocarbon and the chlorinating agent. =~ Among the impurities present in the
polyhydroxylated aliphatic hydrocarbon mention may be made of carboxylic acids, salts of carboxylic
acids, esters of fatty acid with the polyhydroxylated aliphatic hydrocarbon, esters of fatty acids with the
alcohols used in the transesterification, and inorganic salts 20such as alkali metal or alkaline earth
metal sulphates and chlorides. ~ 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 of fatty acids with the alcohols used in the

transesterification paihipcrganie.satts.2asuchassalisalimetal oralkalipe-eart metalsulehates and
chlorides. Among the.reaction intermediates mention may be made of m hlorohydrins of the
polyyaroxylated TS B B L L e i AiiTor polyesters
of the polyhydroxylated BipRae 1558rioe 6H AR Hdlewbilo seRRIBIH Iy Y SoWneifthe
chlorohydrin is dichecdprop&helpthdreactiohiadeiljediatds, thatariaynbérengntioned include glycerol

monochlorohydrin gndiits Stars AnAIORRAMERIRISHING SStaIS ARAIRE RRlveSIRIROfglycerol and the
esters of dlchloroprogja,nol., The ester aof polyhy?,roxﬁlated aliphatjc hyd,rr%gzrbo_n may therefore be,

DI FRE PSSR SRS P thE PRV rSRS AR dOSiBHLt c Y RS B 4 reaction

at 35each instance,
intermediate. - 13mediuByprobactsioftheresctiomalte phesstttdiwhlorohydrin and water. The water

may bei' the vvﬁter forhm%@H@ lﬁlﬂﬁi%ﬁ%&%@ﬁ%&%@ﬁi@k@ﬂ@/@g‘e/ﬂ%@ﬂQiﬁ?ﬁ'&@?s%dm&itbﬁ procdess, f_%r "
example via the paol ro t aliphati rocarbon and/or t C [lnatln eng, as descriped In
the application 5y BH0S) SEAL £ RS AT A B 8 LA S g

h
_ _ Y at pa 0 28°t0 page 3 lines 20 to 25, at
page 5 lines!P to 3EwAl e prdsIrsideiaess agnpounds at the temperature of the reaction.
The reaction medium comprises the reactants, the catalyst, the solvent, the

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

By reactants are meant the polyhydroxylated aliphatic hydrocarbon, the

15 ester of polyhydroxylated aliphatic hydrocarbon and the chlorinating agent.

Among the impurities present in the polyhydroxylated aliphatic
hydrocarbon mention may be made of carboxylic acids, salts of carboxylic acids,
esters of fatty acid with the polyhydroxylated aliphatic hydrocarbon, esters of
fatty acids with the alcohols used in the transesterification, and inorganic salts

20 such as alkali metal or alkaline earth metal sulphates and chlorides.

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
of fatty acids with the alcohols used in the transesterification and inorganic salts

25  such as alkali metal or alkaline earth metal sulphates and chlorides.

Among the reaction intermediates mention may be made of
monochlorohydrins of the polyhydroxylated aliphatic hydrocarbon and their
esters and/or polyesters, the esters and/or polyesters of the polyhydroxylated
aliphatic hydrocarbon and the esters of polychlorohydrins.

30 When the chlorchydrin is dichloropropanol, the reaction intermediates that
may be mentioned include glycerol monochlorohydrin and its esters and/or
polyesters, the esters and/or polyesters of glycerol and the esters of
dichloropropanol.

The ester of polyhydroxylated aliphatic hydrocarbon may therefore be, at

35  each instance, a reactant, an impurity of the pelyhydroxylated aliphatic

hydrocarbon or a reaction intermediate.



Among the by-products mention may be made for example of the partially chlorinated and/or esterified
oligomers of the polyhydroxylated aliphatic hydrocarbon. 10When the polyhydroxylated aliphatic
hydrocarbon is glycerol, the by- products that may be mentioned include, for example, the partially
chlorinated and/or esterified oligomers of glycerol. The reaction intermediates and the by-products
may be foul ed in the different steps of the process, such as, for example, during the step of producing
15the chlorohydrin and during the steps of separating ¢ff the chlorohydrin.  The liquid reaction
medium may therefore contain the polyhydroxylated aliphatic hydrocarbon, the chlorinating agent in
solution or dispersion in the form of bubbles, the catalyst, the solvent, the impurities present in the

reactants, the solvent apg the &alalysthsuch-as digsalvesonhselighsalisdior sxample, thedeaction

20intelinediates, the prodycis and the bycproducis,of Jie eaction. The process for preparing the

chlorohydrin according to t%e} INVENtiOR is & continuous process. A continuous process generally
exhibits an operatifif JBif6H, Fdsetre BT e tFansitaRPIhEse himnpls eulise Wi‘iﬁﬂ@ﬁ}iﬁﬁ%oncentraﬁons
of the constituentshefithearbagtiond/oiixturehthangs gvwerthencdussstelitime, anehAbikien an operating

period referred to gsdhmstagely gtale e kauise afwhich fheconcepkalignsof fig.regction mixture

constituents show virtually no further chanﬂle over the course of time. In the continuous process for

producing a chlordRydrif @A iREe e Ihvaim ae ligligteadtol’ medium has a steady-state
composition which 30cohmpriseththeypolyfycroxyizied aliyhatiohydfocarbonnd dstersodliye

polyhydroxylated aliphiatiadysiiacarban-whass: sm-content. @pﬁ%%ggy@aié@gﬁeﬁl@ﬁ@olyhydroxylated
aliphatic hydrocar%ogf is greater than 1.1 mol % and less than or equal to 30%, the percentage being

based on the organ’fc Bgr otthe liquid reaction medium. Said sum is often greater than 2.0 mol % and

frequently 35greater tha isidgaaclos diek viatshrlishafi ¢ ot adaeifapl vresgu e dy-

products that may be mentioned include, for example, the partially chlorinated
and/or esterified oligomers of glycerol.

The reaction intermediates and the by-products may be formed in the
different steps of the process, such as, for example, during the step of producing

15  the chlorohydrin and during the steps of separating off the chlorohydrin.

The liquid reaction medium may therefore contain the polyhydroxylated
aliphatic hydrocarbon, the chlorinating agent in solution or dispersion in the form
of bubbles, the catalyst, the solvent, the impurities present in the reactants, the
solvent and the catalyst, such as dissolved or solid salts, for example, the reaction

20 intermediates, the products and the by-products of the reaction.

The process for preparing the chlorohydrin according to the invention is a
continuous process. A continuous process generally exhibits an operating
period, referred to as transitory phase, in the course of which the concentrations
of the constituents of the reaction mixture change over the course of time, and

25  then an operating period referred to as the steady state in the course of which the
concentrations of the reaction mixture constituents show virtually no further
change over the course of time.

in the continuous process for producing a chlorohydrin according to the
invention, the liquid reaction medium has a steady-state composition which

36 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

35  greater than or equal to 5 mol %. Said sum is often less than or equal to



- 14 - 25 mol % of the liquid reaction medium, frequently less than or equal to 15 mol % and in
particular less than or equal to 10 mol A.  The organic part of the liquid reaction medium consists of
all of the organic compounds of the liquid reaction medium, in other words the 5compounds whose
molecule contains at least one carbon atom.  In the continuous process for producing a chlorohydrin
according to the invention, the liquid reaction medium has a steady-state composition which comprises
the chlorohydrin and chlorohydrin esters whose sum content, expressed as moles of chlorohydrin, is
greater than or equal to 10 mol A and less 10than or equal to 98 mol A, the percentage being based
on the organic part of the liquid reaction medium. Said sum is often greater than or equal to 50 mol %

and frequently grearéritharyosfaiediqo @ EmabiomSaithsu Qidheseconents iseffen less than or
equal to 80 mol %, freguigntyless AN £9ual 10,79 Mol 4. Baujar less than or equal to 65 mol

%, and more specifically less than or eq ua e continuous process for producing

a chlorohydrin accordingt etﬁégﬁﬂ}gﬁ?ﬁgtp tHE" ﬁécﬁﬁﬁ&ﬁatﬁg?ﬂd?ﬁﬁﬁ?éﬁ%?ébﬁy@té@@é@h@pos|t|on which
contains chlorinatedghigortersioftit poiykydroxytatetaliphdiichyidrotarbenrandiesters of the

chiorinated oligomersgiugRaliiudiaied ARATGANLLREAONIMNgRE Sum content, expressed
as moles of polyhydroxy t d aliphatic h drocarb n, |sé%6eatert 0 I%y val to 0.1 mol % and less

than or equal to 20 mot e PSR BERYy 53%0 Hihé & 51 BFSRETRRIE Paction
mixture. Said sum |§1b¢féwgré1§télqthdﬁe@ﬁe@fma1%ﬂliws% sinddlinairticotepagigatewtiian or equal to 5
mol A. Said sum is afteplessithanioraaeiiabdis srathref dhedauid Jeastion, megium, frequently

less than or equal tg, %E%Qé %2 é%p{% |cu!§;€fess than 1,01 etﬂgalotroe}%‘J o{?‘)/dgln ttpg/ﬁcon nuous
oro

process for producing a chloro %h in according to the ifiventi fin‘may be a Phixture of a
monochlorohydrin &M ararlBhyRme! fﬁé%ﬁﬁ%ﬂ}% @%f&%ﬁl?%‘ﬁﬂkﬁﬁ@& part of the
30monochloropropénediotanthdickidiraprapddelim is often greater than or equal to 50 mol % and

frequently greater than or equal to 25 mol %. Said sum of these contents is often

less than or equal to 80 mol %, frequently less than or equal to 75 mol %, in

particular less than or equal to 65 mol %, and more specifically less than or equal
15 to 55 mol %.

In the continuous process for producing a chlorchydrin according to the
invention, the reaction medium has a steady-state composition which contains
chlorinated oligomers of the polyhydroxylated aliphatic hydrocarbon and esters
of the chlorinated oligomers of the polyhydroxylated aliphatic hydrocarbon

20 whose sum content, expressed as moles of polyhydroxylated aliphatic
hydrocarbon, is greater than or equal to 0.1 mol % and less than or equal to
20 mol %, the percentage being based on the organic part of the liquid reaction
mixture. Said sum is often greater than or equal to 1 mol % and in particular
greater than or equal to 5 mol %. Said sum is often less than or equal to

25 15 mol % of the liguid reaction medium, frequently less than or equal to
10 mol %, and in particular less than or equal to 8 mol %.

In the continuous process for producing a chlorohydrin according to the
invention, the chlorohydrin may be a mixture of a monochlorohydrin and a
dichlorohydrin. The chlorohydrin is preferably a mixture of

30 monochleropropanediol and dichloropropanol.

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



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, 35expressed as moles of monochlorohydrin, is greater than or equal to 11 mol % and less
than or equal to 85 mot %, the percentage being based on the organic - 15 - part of the liquid reaction
medium. Said sum is frequently greater than or equal {Q 15 rnol % and in particular greater than or
equal to 25 mol %. Said sum is often less than or equal to 75 mol % of the liquid reaction medium,
frequently less than or equal to 60 mol % and in particular less than or equal to 45 mol %. 5In the

continuous procegs:foffpredIND-S-chlarohyddim aseoading t the iRventior.when the shigrohydrin is a
mixture of monocgg)l%)r%qrj/n an idich}lgg% z}/_drirg tet} ca%mg%s%iqqoog hrggiqyidégla(ﬂiuqln grs]edium in the
steady state contains the di¢ridrdhydfinand %ifc?ﬁ orol}w rin"dsters whose Stim conterﬁ, expressed as

motes of dichlorof{eFitess Greate eaahter équal to of shmbngadardctione seethamotregirity 79 mol %,
the percentage béingthased @mihe @@anic pafidfthe diguid reactiommoediwal. iSaig sumeis frequently
greater than.or equal t nol %. i ' i i ater than or
equal to 5 msgl %., Said?gﬁlrgng%Oé?{gé%%%%%%g@gﬁgﬁﬁggm%ﬁi&gﬁﬁg éggﬁ%ﬁr%?%o%{%edium,

frequently less thHH BH &R 6UE oI AHAIR [STetiay feabMeRgH GPBYHEANMYS5 mol %.  In the
continuous processfdrphoducing.a chigrotiyrdnin Gbediding teathinwedtion ithéesterdymaycoriginate

from the reaction Qffhe. cilerehydrinnthe:glysemhiheghigrinated oligomears Pt HigRelyhydroxylated
hydrocarbon, and the organic acid during the step. of producing the chlorghydrin. The orgagnic acid is
0as defined abUER AL UGG UL Br VOELE (e CEREbEn EShar ey &
chlorohydrih® chLsrsiarinresstons fa Toiyhl Hrolky arsdealiptiabionhy Hreed oheeswasioptgof
polyhydroxylated @liphatie hvdirearhenuehorinatecholigamesatnf theapoliydsexylaies aliphatic
wherein (&) the el L B Y ers of e
polyhydroxylated<shishific mRlrdearsihs ergreadey st Moreatpshintexglafealdhshigid
hydrocarbon, in thexcigamedart: pfithgdigiyd conipasitienius] geediendh &h dhd mphlaned kess than or
equal to 30;mol %,0f or equal to 35 mol %.
In the continuous process for producing a chlorchydrin according to the
invention, the esters may originate from the reaction of the chlorohydrin, the
glycerol, the chlorinated oligomers of the polyhydroxylated hydrocarbon, and the
organic acid during the step of producing the chlorohydrin. The organic acid is
20 as defined above.
The invention additionally provides a liquid composition comprising a
chlorohydrin, chiorchydrin esters, a polyhydroxylated aliphatic hydrocarbon,
esters of the polyhydroxylated aliphatic hydrocarbon, chlorinated oligomers of
the polyhydroxylated aliphatic hydrocarbon and esters of chlorinated oligomers
25  of'the polyhydroxylated aliphatic hydrocarbon and wherein :
(a) the sum content of the polyhydroxylated aliphatic hydrocarbon and of the
esters of the polyhydroxylated aliphatic hydrocarbon, expressed as moles of
polyhydroxylated aliphatic hydrocarbon, in the organic part of the liquid
composition is greater than 1.1 mol % and less than or equal to 30 mol % of
30 the liquid composition
(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
35  (c¢) the sum content of the chlorinated oligomers of the polyhydroxylated

aliphatic hydrocarbon and of the esters of the chlorinated oligomers of the



30the liquid composition (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 mot % of the liquid composition 35(c) the sum content of the
chlorinated oligomers of the polyhydroxylated aliphatic hydrocarbon and of the esters of the
chlorinated oligomers of the - 16 - polyhydroxylated aliphatic hydrocarbon, expressed as moles of
polyhydroxylated aliphatic hydrocarbon, in the organic art of the liquid composition is greater than or
equal to 0.1 mol % and less than 20 mol A) of the liquid composition. 5The invention additionally
provides a composition comprising 1,3-dichloropropan-2-ol and 2,3-dichloropropan- -of and having a

total 1,3-dichloropropaps2- &g da3-dighipranrapans--eheantept-based anthegrganic part, of greater
than or equal to 800 g/kg. The organi rt is.defined as above. 10This liquid composition may contain
water and hycrogen AT P SR L e e et B Rl
chlorohydrin and of thE GIHESESA o s irtRe sead e misteréomay besdhmed swlifaticordance
with the methods as désctihediimvtheapplication WO 2005/054167 of SOLVAY SA from page 12 line

Ito page 16 line 35 and %ﬁ@%%&@oupﬁfdﬁib%ﬁi_% JQ%&Q@%&B%%WQ&%%? se mentioned above

and include unconsumed reactants, the impurities present in the reactants,.t atalyst, the solvent,

the reaction intermediated e RRTEranbife by ORI ePiRe! rebRtid o B afit (4#imention is made of
separation by azedtropgichdistilbatiomof-al 20w 2térichidrolycirinfchiotinatitegt agesatimixthice under

conditions which minimiz&ast, of greater than or equal to 800 g/kg.

The organic part is defined as above.

10 ~ Thas liquid composition may contain water and hydrogen chioride.

In the process according fo the invention, the separation of the
chlorohydrin and of the other compounds from the reaction mixture may be
carried out in accordance with the methods as described in the application
WO 2005/054167 of SOLVAY SA from page 12 line 1 to page 16 line 35 and

15 page 18 lines 6 to 13. These other compounds are those mentioned above and
include unconsumed reactants, the impurities present in the reactants, the
catalyst, the solvent, the reaction intermediates, the water and the by~products of
the reaction.

Particular mention is made of separation by azeotropic distillation of a

20 water/chlorchydrin/chlorinating agent mixture under conditions which minimize
the losses of chlorinating agent, followed by isolation of the chlorohydrin by
decantation.

In the process for producing a chlorohydrin according to the invention, the
1solation of the chlorohydrin and of the other compounds from the reaction

25  mixture may be carried out in accordance with methods of the kind described in
patent application BP 05104321 4, filed in the name of SOLVAY SA on
20/05/2005 and the content of which is incorporated here by reference. A
separation method including at least one separating operation intended to remove
the salt from the liquid phase is particularly preferred.

30 Particular mention is made of a process for preparing a chlorchydrin 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 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



the losses of chlorinating agent, followed by isolation of the chlorohydrin by decantation. In the process
for producing a chlorohydrin according to the invention, the isolation of the chlorohydrin and of the
other compounds from the reaction 25mixture may be carried out in accordance with methods of the
kind described in patent application EP 05104321.4, filed in the name of SOLVAY SA on 20/05/2005
and the content of which is incorporated here by reference. A separation method including at least one
separating operation intended to remove the salt frorpfl;g liquid phase is particularly preferred.
30Particular 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 agentx@%@@ﬂxﬂ%@aﬂ?'%@ﬁqi@@é@t@@ %%@t&@@hﬁﬂﬁ%ﬁ@@m@ﬂﬁé@ﬁﬁ{g@e

polyhydroxylated i&)ﬂlgt{ %%aépﬁg aram %tgarf (t)geg%oés e;% s,use acom]%rt 65| at Ieast one solid
or dissolved metal' s rOCess | ga Separation op era i0 |n ended 1o remo art of the

metal salt. Mentlth@MH@RWJW%%W@G%‘W%F éﬁﬁﬁ%égitb?&ﬁ'ép@ﬂ?ﬁﬁ@‘a@ﬁlorohydnn by
reacting a pothycimgzjalﬁtﬁd@lt@aaaﬁmwﬂ@ﬁm&wamestemézaamlpb%dfwg;ad@ilplh@m_w '
hydrocarbon or a E%%'Eg B@?xrﬁ% moxﬂrg{'ﬁg%ﬁiﬂgt 060 QQ%HQQXPXQE 3tad aliphatic

hydrocarbon, an ester o ate hatic 5hy ro on or a mixture thereof that is used
comprises at Ieasf?"b‘H@rc?nfSﬂH’é“aﬂW@rr é’%@éﬁﬂ%éﬁﬁ?ﬁtﬁﬁ%w phfaterard R RRREATAR
separating operatiorendtghcedtmvemane part ofcthbsaietabSalteis e filterrigpopErationiaParticular

mler;]tlcin 'rS] aCLIIso m%%%i%@z@ﬁt@&?ﬁ%@%r&@ﬂ%&gﬁaf&?%lﬁ%ﬁ '211%8{81‘1'}6%%9%@’@{}1%)"3:? .
aliphatic rocar an es ro atic ar re.tnereor IS
b y Wm{%g é@ﬁ:ﬁg X g cf( X on, an es er 0 ?% (? TOXY ate(ﬂ?(p%aﬁ,lc

subjected to reactiSl
10 hydrocarbon or a mixture thercof is subjected to reaction with a chlorinating

agent in a reaction mixture, (b) continuously or periodically, a fraction of the
reaction mixture containing at least water and the chlorohydrin 1s removed, (c) at
least a part of the fraction obtained in step (b) is mntroduced into a distillation step
and (d) the reflux ratio of the distillation step is controlled by providing water to
15 the said distillation step. Mention i1s made very particularly of a process for
preparing a chlorohydrin wherein (a) a polyhydroxylated aliphatic hydrocarbon,
an ester of a polyhydroxylated aliphatic hydrocarbon or a mixture thereof is
subjected to reaction with hydrogen chloride in a reaction mixture, (b)
continuously or periodically, a fraction of the reaction mixture containing at least
20 water and chlorohydrin is removed, (¢} at least part of the fraction obtained in
step (b) is introduced into a distillation step in which the ratio between the
hydrogen chioride concentration and the water concentration in the fraction
introduced into the distillation step is smaller than the hydrogen chloride/water
concentration ratio in the binary azeotropic hydrogen chloride/water composition
25 at the distillation temperature and pressure.

In the process for preparing a chlorohydrin according to the invention, the
separation of the chlorohydrin and of the other compounds from the reaction
mixture from chlorination of the polyhydroxylated aliphatic hydrocarbon may be
carried out in accordance with methods as described in the application entitled

30 * Process for preparing a chlorohydrin 7, 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 which
comprises the following steps : (a) a polyhydroxylated aliphatic hydrocarbon, an

35  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



agent in a reaction mixture, (b) continuously or periodically, a fraction of the reaction mixture
containing at least water and the chlorohydrin is removed, (c) at least a part of the fraction obtained in
step (b) is introduced into a distillation step and (d) the reflux ratio of the distillation step is controlled
by providing water to 15the said distillation step. Mention is made very particularly of a process for
preparing a chlorohydrin wherein (a) a polyhydroxylated aliphatic hydrocarbon, an ester of a
polyhydroxylated aliphatic hydrocarbon or a mixture thegeof is subjected to reaction with hydrogen
chloride in a reaction mixture, (b) continuously or periodically, a fraction of the reaction mixture
containing at least 20water and chlorohydrin is removed, (c) at least part of the fraction obtained in
step (b) is introduced inhtoraigistilation:step it wbichi thehratin betnvedenthehydragemotiorde

concentration and dhewater eoneeniration ia e ireetian Intiedused inia the digtilation tep is smaller

than the hydrogen chloride/water concentration ratio in the binary _azeotroplcaﬁoygro en chloride/water

composition 25at tHE! dretiiaomiaripedaire ANerpredEe AR JdE s Hor preparing A
chlorohydrin according totthe iaventisap the, sepatationrofthe ehionphydnire gnchef therother compounds

from the reaction mixtirg frem chlarination.Qfdhe.pelbyxdrayiated-alishatie hydracashan may be
carried out in accordance.with me!th ds as descri eg in the ap licatiop entitled 30"Process for
preparing a chloroﬁsﬁgﬁrﬁ) ﬁ}%ﬁéﬁ) %H’t}% 3 arﬁaée fa%‘gﬁ}ﬁ%yglﬁ%ﬁﬁ% s@r%glagy}salgatﬂ%%?égent
application, and thegenterystwmeresineorboiatbel erb tiresféatascd iphatigrivdiasariontion is made
of a process for preipasing o ¢ merafyasinwiich epmprisastasdollowing steps : (a) a polyhydroxylated
aliphatic hydrocarbon, ap gaester.of dﬁ;PO%r%%qB%Xz}’@atﬁt‘??;%'}‘%@c%’%&g&b&% ormixturg thereof is
reacted with a chlorinating agent an an organic acid 8o as to give a mixture containing’ - I8 - the

chlorohydrin'4nd e&rs&trneg bmshdpipdvaribyxt Bastisartarioendiine Shtdirfstion (a) is subjected
to one or more treatm@entdisubsbijuentimsié th{g)oBhddordyietpd hividnixylatedeatipligtinehydrocarbon

s added to at least,p phUhSIFBS THRSCAPALIOSIERARLIR GrAsE iRt ALAIEMBpIRIure greater
than or 5equal to 20C. wit

carrie; ouy}rel aecsctgrr aggéh“%t hill(l)er:t @écslrzltg’ egc% (ta% fl(r)irt é %ﬁ%ﬁﬁg%%ged
“ Process for preparing a chlorohydrin starting from a polyhydroxylated aliphatic
15  hydrocarbon 7, 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 chlorohydrin by
reacting a polyhydroxylated aliphatic hydrocarbon, an ester of a
polyhydroxylated aliphatic hydrocarbon or a mixture thereof with a chlorinating
20 agent in a reactor which is supplied with one or more liquid streams containing
less than 50 % by weight of the polyhydroxylated aliphatic hydrocarbon, of the
ester of polyhydroxylated aliphatic hydrocarbon or of the mixture thereof relative
to the weight of the entirety of the liquid streams introduced into the reactor.
More particular mention is made of a process comprising the following steps :
25  (a) a polyhydroxylated aliphatic hydrocarbon, an ester of a polyhydroxylated
aliphatic hydrocarbon or a mixture thereof is reacted with a chlorinating agent so
as to give at least one mixture containing the chlorohydrin, water and the
chlorinating agent, (b) at least a fraction of the mixture formed in step (a) is
removed, and (c) the fraction removed in step (b) 1s subjected to an operation of
30 distillation and/or stripping wherein the polyhydroxylated aliphatic hydrocarbon
is added in order to isolate, from the fraction removed in step (b), a mixture
containing water and the chlorohydrin and exhibiting a reduced chiorinating
agent content as compared with the fraction removed in step (b).
In the process for preparing a chlorohydrin according to the invention, the
35 separation of the chlorohydrin and of the other compounds from the reaction

mixture from chlorination of the polyhydroxylated aliphatic hydrocarbon, the



esters of the polyhydroxylated aliphatic hydrocarbon. Mention is made more particularly of a process in
which the polyhydroxylated aliphatic hydrocarbon is glycerol and the chlorohydrin is dichloropropanol.
In the process for preparing a chlorohydrin according to the invention, the 10separation of the
chlorohydrin and the other compounds from the reaction mixture from chlorination of the
polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic hydrocarbon or the
mixture thereof may be carried out in accordance with gethods as described in the application entitled
"Process for preparing a chlorohydrin starting from a polyhydroxylated aliphatic 15hydrocarbon ", filed
in the name of SOLVAY SA on the same day as the present application, and the content of which is

incorporated heredaerefigpengsudroxPRttiguns magbligaisciboe af dProsess faerenaning chlorohydrin
by reacting a po'@é’;@!@&‘éﬁ!ﬁt}eﬂda iphatic hydrocarbon. an &%%b%%?ﬁ%@éﬁg?cx iated, 11}89""“‘?

hydrocarbon or a mixture t ereo?wnﬁf a chlorinating 20agent in a reactor Which is supplied with one or
more liquid streams iSRG 1888 i sOYR Y Felgisdor thieepe i Hdame R Hiphatic hydrocarbon,
of the ester of polyhidrbxyiated’ afiphiatict vy deocads@O6 04 the moduhe theredbvelative to the weight of

the entirety of the liquidlsreams; IHrafyeed IpHe-He FeAGIql + MALE BAFHCUIREL RS AR f3fnade of a
process comprising the following steps :g%%(%a polyhydroxylated aliphatic_ hydrocarbon, an ester of a

polyhydroxylated AfpHANE RYEIERAASSRA QGRS ThETeBFIRA AR e ENFRATY ChiotiAkting agent so as
to give at least oneomixtare borftdinimggheagislorohydrin, water and the chlorinating agent, (b) at least a

fraction of the mixtuye Aosmeshin-stomal igi pamevediansiehthe Bactions sMoNea i AaRI(b) is

subjected to an operati oéiB distillation and/or.stripping wherein the polyhydrpxylated aliphatic
ychocarbon s acked OIS K SSHIE Bt T8 Rt cah b o e B e vaining

water and thé chloroh$@fir #htp éx1abitingrayet ceteRbaibtish agdnteon@ie@dedmpared with the

fraction removed in stepeid)and waterthe process for preparing a chlorohydrin according to the

invention, .the -355@5""5@#}(@:%9@5‘3&%@6%}%9 ﬁﬁﬁﬂ’ﬁge(?)fbtt}aﬁggﬁrs?ﬁmW&@%ﬁj@gﬂh%eareaCtiOn mixture
from chlorination of'the polyhydroxylated aliphatic hydrocarbon, the _ )
distillation and/or stripping treatment so as to give a portion concentrated in

water, in chlorohydrin and in chlorohydrin esters.

15  (c) Atleasta fraction of the portion obtained in step {b) is subjected to a
separating operation in the presence of at least one additive so as to obtain a
moiety concentrated in chlorohydrin and in chlorohydrin esters and
containing less than 40 % by weight of water.

The separating operation is more particularly a decantation.

20 In the process for producing the chlorohydrin according to the invention,
the isolation and the treatment of the other compounds of the reaction mixture
may be carried out in accordance with methods as described in the application
entitled “ Process for preparing a chlorohydrin by chlorinating a
polyhydroxylated aliphatic hydrocarbon ~, filed in the name of SOLVAY SA on

25  the same day as the present application. A preferred treatment consists in
subjecting a fraction of the by-products of the reaction to a high-temperature
oxidation.

Particular mention is made of a process for preparing a chlorohydrin that
comprises the following steps : (a) a polyhydroxylated aliphatic hydrocarbon, an

30 ester of a polyhydroxylated aliphatic hydrocarbon or a mixture thereof whose
alkali metal and/or alkaline earth metal content is less than or equal to 5 g/kg, a
chlorinating agent and an organic acid are reacted so as to give a mixture
containing at least the chlorohydrin and by-products, (b) at least a portion of the
mixture obtained in step (a) is subjected to one or more treatments in steps

35 subsequent to step (a), and {c) at least one of the steps subsequent to step {a}

consists in an oxidation at a temperature greater than or equal to 800°C. More



- 19 - ester of polyhydroxylated aliphatic hydrocarbon or the mixture thereof may be carried out in
accordance with methods as described in the application entitled " Process for converting
polyhydroxylated aliphatic hydrocarbons into chlorohydrins ", filed in the name of SOLVAY SA on the
same day as the 5present application, and the content of which is incorporated here by reference.
Particular mention is made of a process for preparing a chlorohydrin that comprises the following steps
: () A polyhydroxylated aliphatic hydrocarbon, an ester,ef a polyhydroxylatcd aliphatic hydrocarbon or
a mixture thereof is reacted with a chlorinating 10agent so as to give a mixture containing the
chlorohydrin, chlorohydrin esters and water. (b) At least a fraction of the mixture obtained in step (a) is

subjected to a distifiationandlensiinpinadieatmente anle@ivenaiRostivR-gonaengateddninater, in
chlorohydrin and |nO%m%r%@%%ggoﬁters%ﬁg% east a frac |o§glchfl}Qe gorgghog gt%aelnte in step (b) is
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subjected to a separating operation in the preg ce of at Yeas% one additive so asjto obtaln a moiety

concentrated in chiSfskiafimbhirmPERmBIchydaircdtEroarrebaitng s trranaood Bifweight of
water. The separatiagoperatiati dslmonerparticuldsty rade cani atiores2 Ol hdhenpteaesstamprdgducing the

chlorohydrin agcordigg 9 e laysnian. sheselaten.aed ihe linaloenl el afierrgmpounds of the

reaction mixture may be carried out in‘accordance with methods as described in the application

entitled" Process f6F &g a CHIBrERYdNABY EnIRaEHE & SBIRY oS YTAtEH ditiktic hydrocarbon
", filed in the nameagtSEHLANP BRI oms 25the samistdpesdhet iresantapticatiopeipreferred
treatment consists in subjegtinga fractien.afthe;hynradusis:ofthe, rerclinn-te.ahighstemperature
oddation. _ Particulor mention 1 mad 018 plagessfor preparing.a chiprohydrn that comprises the
following steps : (aljna p&%‘/ y o>§§/‘?ila?ebl1 aﬁ%éﬁc@ﬁocarﬁon, an
10 compounds comprising the isomers of 1-chloropropan-Z-ol and 2-chloropropan-
1-ol. This mixture generally contains more than 1 % by weight of the two
1somers, preferably more than 5 % by weight and particularly more than 50 %.
The mixture commonly contains less than 99.9 % by weight of the two isomers,
preferably less than 95 % by weight and more particularly less than 90 % by
15  weight. The other constituents of the mixture may be compounds originating

from the processes for preparing the chloropropanol, such as residual reactants,

reaction by~products, solvents and, in particular, water.

The mass ratio of the isomers, 1-chloropropan-2-ol and
2-chloropropan-1-ol, is commonly greater than or equal to 0.01, preferably

20 greater than or equal to 0.4. This ratio is commonly lfess than or equal to 99 and
preferably less than or equal to 25.

In the process according to the invention, when the chlorohydrin is
monochloroethanol, it is generally obtained in the form of a mixture of
compounds comprising the 2-chloroethanol isomer. This mixture generally

25  contains more than 1 % by weight of the isomer, preferably more than 5 % by
weight and particularly more than 50 %. The mixture commonly containg less
than 99.9 % by weight of the isomer, preferably less than 95 % by weight and
more particularly less than 90 % by weight. The other constituents of the
mixture may be compounds originating from the processes for preparing the

30 chloroethanol, such as residual reactants, reaction by-products, solvents and, in
particular, water.

In the process according to the invention, when the chlorohydrin is
monochloropropanediol, it is generally obtained in the form of a mixture of
compounds comprising the isomers of I-chloropropane-2,3-diol and

35  2-chloropropane-1,3-diol. This mixture generally contains more than 1 % by

weight of the two isomers, preferably more than 5 % by weight and particularly



30ester of a polyhydroxylated aliphatic hydrocarbon or a mixture thereof whose alkali metal and/or
alkaline earth metal content is less than or equal to 5 g/kg, a chlorinating agent and an organic acid
are reacted so as to give a mixture containing at least the chlorohydrin and by-products, (b) at least a
portion of the mixture obtained in step (a) is subjected to one or more treatments in steps
35subsequent to step (a), and (c) at least one of the steps subsequent to step (a) consists in an
oxidation at a temperature greater than or equal to 800¢,. More - 20 - particular mention is made of a
process wherein, in the subsequent step, a portion of the mixture obtained in step (a) is removed and
this portion is subjected to oxidation at a temperature greater than or equal to 800C in the course of

the removal. Particulae:mantiois atse madeotanrecessuneiaintRetieatment of, S siep (B) is a
separaling operatiof. seleclodfrom Rhase ssparation fikation. centufiaation, extrastion, washing,
evaporation, stripping, distillation, gn a sgrptlon opera ions or the combinations of at teast two of
these operations. 1haYthé BrovstahbedSrmiets thstifantion Reran e emorbhyarpymds
monochloropropanetigiisigerfesallshobiainadeintthe fopuriofaaidilse pfdleedippunds gomprising the
isomers of 1-chloropeapan-2;0land 2ARoRRr POk TR MiXHITG 98nRially Gontgins more than 1

% by weight of the two ? mers, preferably more than 5 % by weight and particularly more than 50 %.

The mixture commonly daStEIAS B RSN 881995 byrINQIghi G1afie twoiodiits, preferably less than 95
% by weight and nietb] panticul sk leb<libiapoa0:8% ibwdbweight citatcothen congtitdénts ®f,the mixture

may be compounds.efiginating-fienihe pragessenior piepasing the sHereRreRamlsHch; a5 residual
reactants, reaction b;—dnro uct%es%lvepts nd, in gart&cul r, water. The mass ratio of the isomers,
t Ta lp ]a'x f ?5

1-ch|oropropan-2-o? an&%-ﬁ%ropr an- '-3}‘,1 18 c8mor y greater than or equal to 0.01, preferably

20greater thafl or equal b PR atiePidieermibali issdi g berethsatitto oo sddn s

dichloropropanci, it is generally obtained in the form of a mixture of compounds
comprising the isomers of 1,3-dichloropropan-2-0l 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

15 mixture commonly contains less than 99.9 % by weight of the two isomers. The
other constituents of the mixture may be compounds originating from the
processes for preparing the dichloropropanol, such as residual reactants, reaction
by-products, solvents and, in particular, water.

The mass ratio between the 1,3-dichloropropan-2-ol and 2,3-

20 dichloropropan-1-ol isomers is commonly greater than or equal to 0.01, often
greater than or equal to 0.4, frequently greater than or equal to 1.5, preferably
greater than or equal to 3.0, more preferredly greater than or equal to 7.6 and
with very particular preference greater than or equal to 26.0. This ratio is
commonly less than or equal to 99 and preferably less than or equal to 25.

25 The invention also provides a composition comprising
1,3-dichloropropan-2-ol and 2,3-dichloropropan-1-ol and other organic
compounds and having a total 1,3-dichleropropan-2-ol and
2,3-dichloropropan-1-ol content, based on the total organic compounds content,
of greater than or equal to 800 g/kg. Said content is often greater than or equal to

30 850 g/kg, frequently greater than or equal to 900 g/kg, in particular greater than
or equal to 950 g/kg, specifically greater than or equal to 975 g/kg, and very
particularly greater than or equal to 985 g/kg. This composition may also
contain water and hydrogen chloride.

The chlorohydrin obtained in the process according to the invention may

35  include a heightened amount of halogenated ketones, in particular of
chloroacetone, as described in the patent application FR 05.05120 of 20/05/2005,



preferably less than or equal to 25.  In the process according to the invention, when the chlorohydrin
is monochloroethanol, it is generally obtained in the form of a mixture of compounds comprising the
2-chloroethanol isomer. This mixture generally 25contains more than 1 % by weight of the isomer,
preferably more than 5 % by weight and particularly more than 50 %. The mixture commonly contains
less than 99.9 % by weight of the isomer, preferably less than 95 % by weight and more particularly
less than 90% by weight. The other constituents of the ymixture may be compounds originating from the
processes for preparing the 30chloroethanol, such as résidual reactants, reaction by-products,
solvents and, in particular, water. In the process according to the invention, when the chlorohydrin is

monochloropropangdichkis aeneraliy.ohipier nine e m akamiiug icamponnds Gemprising the
isomers of 1- chlorg ropane-2 Bﬁ/ H g} ?é ropane-1,3- d!JoI This mixture generally contains
more than 1 % by WG ife Hib AL rESAADR FHGRE S B AR Girotarly - 21
- more than 50 %Cfﬂhéﬁhﬁﬁmﬁ@b@ﬁﬁmmw Imtﬁm@@.@@ﬁmnmtgm of thedwepisomers,
preferably less tha@l@ﬁ;%cbmwgilI@tr@gaeld@@fefmaisuwlyd@ﬁ@tmgmﬁos%%gv&im The other

constituents (?).f the nhft Jre,r a}}/naée comp c%s ordglna n% fro thefﬁlcﬁeoslg?s for§ %alrlneg the
chloropropanediol, s residua reac ons reaction by- pro u <oivents &ih par |cular water.

The mass ratio bef@\/%%?t‘?lé“‘l@@rﬁoropropane 2,3-diol and 2-chloropropane-1,3-diol isomers is
commonly greater than Rarequiat to&:0dn prefiedably greatesiifaneeaigl 4 Bpb<ddusiations commonly

less than or equal ﬁ%&%ﬁl&@@!&% BHRPlegs han. o6 e akhin 2 ond QR e RI9sRSS Assording do the

invention, when the chlorohydrin is
ireatment 0 removal of at least a portion of the halogenated ketones formed.

10 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
chlorinating a polyhydroxylated aliphatic hydrocarbon, an ester of a
polyhydroxylated aliphatic hydrocarbon or a mixture thereof, a treatment of
dehydrochlorination and a treatment by azeotropic distillation of a water/ketone

15 mixture, which are intended to remove at least a portion of the halogenated
ketones formed, and a process for preparing epichlorohydrin wherein the
halogenated ketone formed is chloroacetone.

The chlorohydrin obtained in the process according to the invention may
be subjected to a dehydrochlorination reaction in order to produce an epoxide, as

20 described in the patent applications WO 2005/054167 and FR 05.05120, both
filed in the name of SOLVAY SA.

The term “ epoxide ” is used herein to describe a compound containing at
least one oxygen bridged on a carbon-carbon bond. Generally speaking, the
carbon atoms of the carbon-carbon bond are adjacent and the compound may

25 contain atoms other than carbon atoms and oxygen atoms, such as hydrogen
atoms and halogens. The preferred epoxides are ethylene oxide, propytene
oxide, glycidol, epichlorohydrin and mixtures of at least two thereof.

The dehydrochlorination of the chlorohydrin may be carried out as
described in the application entitled “ Process for preparing an epoxide starting

30 from a polyhydroxylated aliphatic hydrocarbon and a chlorinating agent ”, filed
inn 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

35  aliphatic hydrocarbon, an ester of a polyhydroxylated aliphatic hydrocarbon or a

mixture thereof with a chlorinating agent, the reaction mixture containing at jeast



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-I-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 15mixture commonly contains less than 99 9 % by weight of the two isomers. The other
constituents of the mixture may be compounds originating from the processes for preparing the
dichloropropanol, such as residual reactants, reactio_nzgx-products, solvents and, in particular, water.
The mass ratio between the 1,3-dichloropropan-2-ol and 2,3- 20dichloropropan-I-ol isomers is
commonly greater than or equal to 0.01, often greater than or equal to 0.4, frequently greater than or

equal to 1.5, preferaplyrargatshinan gr.egual e300 meore nrefrriad|ygreates thanquequal to 7.0 and
with very particula grefegenc%.great r than or e ag t?~ 2(%.0. This ratio is commonly less than or equal
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to 99 and preferably less than or equal'to 25. e invention also provides a composition comprising
1,3-dichloropropan-2-oVentia 3sdiskloragir sp apeirot et sther ergaiia ideivbanesass Having a total
1,3-dichloropropami2-@taneteh3-dichloropropan-1-ol content, based on the total organic compounds

content, of greater. than_or, | 0,9, F:! IS oft e 0 30850
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10 chlorinating agent and the organic acid, the reaction mixture containing at
least 10 g of chlorohydrin per kg of reaction mixture.

(b} At least a fraction of the reaction mixture obtained in step (a), this fraction
having the same composition as the reaction mixture obtained in step (a), is
subjected to one or more treatments in steps subsequent to step (a).

15  (c) A basic compound is added to at least one of the steps subsequent to step (a)
in order to react at least partly with the chlorohydrin, the chlorohydrin esters,
the chlorinating agent and the organic acid so as to form the epoxide and
salts.

The process for producing the chiorohydrin according to the invention,

20 may be integrated within an overall plan for preparation of an epoxide, as
described in the application entitled “ Process for preparing an epoxide starting
from a chlorohydrin 7, filed in the name of SOLVAY SA on the same day as the
present application, and the content of which 1s incorporated here by reference.

Particular mention is made of a process for preparing an epoxide that

25  comprises at least one step of purification of the epoxide formed, the epoxide
being at least partly prepared by a process of dehydrochlorinating a chiorohydrin,
the latter being at least partly prepared by a process of chlorinating a
polyhydroxylated aliphatic hydrocarbon, an ester of a polyhydroxylated aliphatic
hydrocarbon or a mixture thereof.

30 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

35  dehydrochlorination of dichloropropanol, and the epichlorohydrin may be used

in the production of epoxy resins.



filed in the name of the applicant, and the content of which is incorporated here by reference. The
halogenated ketone content may be reduced by subjecting the chlorohydrin obtained in the process
according to the invention to an azeotropic distillation in the presence of water or by subjecting the
chlorohydrin to a 5dehydrochlorination treatment as described in this application from page 4 line 1 to
page 6 line 35.  Particular mention is made of a process for preparing an epoxide wherein
halogenated ketones are formed as by-products and W@JFD comprises at least one treatment of
removal of at least a portion of the halogenated ketones formed. 10Mention is made more particularly
of a process for preparing an epoxide by dehydrochlorinating a chlorohydrin of which at least one
fraction is prepared by chiprinating cveplyhydraxylaied aliphatic: ivdracaraen, o esterafai
polyhydroxylated aslli“%hgg{cnh)f{g%%rbﬁl% ora mixture thereof, a treatment of dehydrochlorination and a
treatment by azeotropic distiltation of a water/ketone 15mixture, which are intended to remove at least
a portion of the haldgératedKetones formed, and a process for preparing epichlorohydrin wherein the
halogenated ketone forrivad ¢schisiroacetdis: (o fHaeishiatohydiincahtathed: im tlepregessiaccording to

Ine inverition 512y b ISPl in 2leRdigenienaaion iaactan AL G RIGHIRS A fgxide, as
20described in the patent ap&l)lcatlons WO 2005/054167 and FR 05.05120, both filed in the name of
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oxide, glycidol, epici?ﬁif1 r‘egﬁtf/l ?iﬁ and mixtures o Ié(ff"l%aesrtl%%efﬁereof.. r%é‘%“&ﬁ% 5%%13%9 tion of the
chlorohydrinfhay I6é eaired slitldaiescrmeerid thevap pripatieh eatlir( S Prodespfrpreparing an
epoxide starting 3@fsdnral pelyhydaxylaed aliphatia hydrecakhanamida eblarnatgagent *, filed in

the name of SOL VA, S e RS dBande aiessntepglicntion. and s contentof which i

incorporated here by reference.  Particular mention IS made’of a process reparing an epoxide

wherein a reactioncﬁﬂiilﬁﬁ‘ﬁ?rré%ﬁ‘{ﬁ‘?gl%?ﬁ‘fﬁ%dr@é&%(BHW@eanpgﬁ?lffF%?é%do@d%S‘gﬁ‘ﬁﬁéﬁc
hydrocarbon, an estes sfparpaly ydrexytatedaaliphaticibydiesearboriractéon of the separated

15 aqueous phase was recycled via line (11) to the top of column (6) in order to

maintain a reflux sufficient for the separation. The less volatile compounds were
condensed in the column and were recycled to reactor (4) via line (12). The
production of dichloropropanocl consisted of a dichloropropanol-saturated
aqueous phase, which was withdrawn via line (13}, and a water-saturated organic
20 phase, which was withdrawn via line (14). The overall production of
dichloropropanel, containing a small amount of hydrogen chloride, yielded an
organic purity of 99.6 % by weight.
A fraction of the reaction mixture was withdrawn at regular intervals via
line (15) in order to maintain a constant liquid volume in reactor (4).
25 The overall steady-state catalyst content was 1.87 mol of weak acid and
ester functions combined with the adipic acid per kg of reaction mixture.
The organic part of the constituents of the reaction mixture comprises
35.5 mol % of dichloropropanols and esters thereof, 48.5 mol % of
monochloropropanediols and esters thereof, 5.5 mol % of glycerol and its esters,

30 9.1 mol % of diglycerols and of chlorinated diglycerols, and 1.4 mol % of acid.



mixture thereof with a chlorinating agent, the reaction mixture containing at least - 23 - 10 g of
chlorohydr n per kg of reaction mixture, is subjected_tgsa_ subsequent chemical reaction without
intermediate treatment.  Mention is also made of the preparation of an epoxide that comprises the

following steps : 5(a) A polyhydroxylated aliphati IiygrP réoon, an ester of a polyhydroxylated
aliphatic hydrocarbon or a mixture thereof is reac&redwmﬂ@athlorinating agent and an organic acid so
as to form the chlorohydrin and chlorohydrin esters in a reaction mixture containing the

polyhydroxylated gliphatic hydrocarbon, the ester of palyhydroxylated aljphatic hydrocarbon, water, the
10chlorinating aggngg%gl%e&grggrﬁ%ssac%,ptrﬁ)e1%8%11 fci)?r‘%jl %{%%8‘? ggﬂfﬁlﬁ%@ é}i’%gg%‘ 6°g P T }S%ydrin
per kg of reaptisremisteiecs). Ar leset of felicainpl of taanesetdharisture oistathed im stdoriadfitds
fraction haViﬁgdlﬁlalﬁamﬁcﬁgﬁﬁm&ﬁi@Iih&ﬁlI!ji@ideaﬁék@@hfﬂi.mmwﬁ@ﬁ&déﬁ?t%i@dgéﬁﬂhﬁﬁﬁed to one
or moretrea i sequent to step (a). A basic compound is added to at least one
of the stseps gﬁﬁ@g&ﬁ%@%@gﬂ a;@#?%sr ggﬁé@é@cﬁé? %&Eﬁéﬁﬁ%ﬁﬁ% 6 ¢ ef?o%ﬁ])}afr%rsl,otﬁ%ycemf
chlorohydrin ' St BAERdRALtd et hAm the B 4n it adidl S6 ARetBersamthe Rgipkiersathersiis.
The processdarapiogucing el chiorofadin accdnding to the invention, 20may be integrated within an
overall plan for preparation of an epoxide, as described in the application entitled" Process for

preparing an epoxide glaiing fremna ehtorahydrinhefilpdie henang oty Ao thessame day

as the presenf agpl&catg)n and fh? contFnlilof which is incorporated here b refFr?nce. articular
. . C and esters rg CCTrOL WIOSE SUIm ant%].]l . IesSSea as DlO}I/QF 8] Féf()%rg
mention is e of a process forpréparing an epoxide that 25comprises at least on élﬁ of

purification oftiécs ptideriotnied ReEpBkidichsing btiedsnphrr presarad pyikegigedss of
dehydrochlorinating smefilorohydrin, the latter being at least partly prepared by a process of chlorinating
a polyhydroxylated aliphatic hydrocarbon, an ester of a polyhydroxylated aliphatic hydrocarbon or a

mixture thereof. 3 process according to Claim 1 or 2, wherein the composition of the liquid reaction
medium in the steady state contains the dichloropropanol and/or monochloropropanediol
and dichloropropanol and/or monochloropropanediol esters whose sum content, expressed
15 asmoles of dichloropropanol or monochloropropanediol, is greater than or equal to
10 mol % and less than or equal to 98 mol %, the percentage being based on the organic

part of the liquid reaction medium.

4. Process according to any of Claims 1 to 3, wherein the composition of the liquid

reaction medium in the steady state contains chlorinated oligomers of glycerol and esters

20 of chlorinated oligomers of glycerol whose sum content, expressed as moles of glycerol,
is greater than or equal to 0.1 mol % and less than or equal to 20 mol %, the percentage

being based on the organic part of the liquid reaction medium.

5. Process according to any one of Claims 1 to 4, for manufacturing a mixture of
moncchloropropanediol and dichloropropanol .

25 6. Process according to Claim 5, wherein the composition of the liquid reaction medium in
the steady state contains the monochloropropanediol and monochloropropanediol esters
whose sum content, expressed as moles of monochioropropanediol, is greater than or equal
to 11 mol % and less than or equal to



30In 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 35dehydrochlorination of dichloropropanol, and the epichlorohydrin may be used in
the productio s Srythesiasentage being hasedamphe bedovidsintehdedltovitlstratthe invention
though withouksgilgjacting it to any limitation. Single example The example according to the invention
was carried out in plant as per the 5diagram in Figure 1. A reactor equipped with a stirring device (4)

was supplied contiupsivauitarsyia ohA0 koot alrerok 1) anH i 2 isam gL#7.2 ko of 33

% concentrated hydrochloric acgi % 8he adipic acid servmg as catalyst is introduced Into the reactor
via line (3). TREAFEBEBIGRErRIPAr ST %@ﬁ%ﬁ?ﬁ@a&?ﬁ%& ANB AP AERIGE heric pressure with-a
reaction-liquid volume 100f 625 1. A distillation column (6) was supplied via line (5) with vapours
produced in the reactor (4). A stream was withdrawn from column (6) via line (7) and was introduced
into a condenser (8). The stream coming from condenser (8) was introduced via line (9) into a phase
separator (10), in which it was separated into aqueous and organic phases A fraction of the separated



baqueous phase was recycled via line (11) to the top of column (6) in order to maintain a reflux
sufficient for the separation. The less volatile compounds were condensed in the column and were
recycled to reactor (4) via line (12). The production of dichloropropanol consisted of a
dichloropropanol-saturated aqueous phase, which was withdrawn via line (13), and a water-saturated
organic 20phase, which was withdrawn via line (14). THE overall production of dichloropropanol,
containing agnbagl amount of h{)%o\%n chloride, %/eielded an organic purity of 99.6 % by weight. A
fraction of th8' FOARER RARR e G IRFR P T QPO T PERET T AR DRI FHBY R SR ERiA R nintain a
constant liquidssdtuthenmreqoediqd) 526THé onélalissteady:statel datdfysiddnteht wasch@gahelmaf weak

acid and estepfunctions cerphiedniihihe adipic a¢igparka.ef reaction mixture.  The organic part
of the constituents of the reaction mixture comprises 35.5 mol % of dichloropropanols and esters

thereof, 48.5 mot % iols ther 5. | %,0f,glycerol and its
esters, 300.1 m&%ig, %ﬁ%%?%%%‘%?%%%ﬂfﬁﬁéﬁi&%%&%%?é?éﬂﬁﬁ%%%ﬁ%g@ WP AE S

CLAIMS ¥ ‘Eohtintsad FSB%L‘%WW@HQ%f@%FSB?B‘@Q%T%B?@W%ﬁochIoropropanedioI,

wherein a glycerol, an ester of glycerol or a mixture thereof is reacted with a chlorinating agent and an
organic acid in a lijidoeae fercrdetivmanhose stédainstate dompersiiohe s donmises glycerol and

esters of glyagepk whesesidmyepnientzigxpirssed as moles of glycerol, is greater than 2 mot % and
less than or equal to 30 mol %, the percentage being based on the organic part of the liquid reaction

medium. 2. Progesg.accordinent Glainy | owherein e stepsyssiats comppsition.comptises glycerol
and esters of glycerol whose su&: co t?ﬁ%’ ex§r§g§led as mol?s of glycerol, is 10greater than 5 mol %,
r

the percentaf e BB basEl B e SrgaHi&H KESfigfuny the mixture thereot.
10 11. Process according to any one of Claims 1 to 10, wherein the organic acid is used as a
catalyst of the chlorination reaction.

12. Process according to any one of Claims 4 to 11, wherein the esters of the glycerol, of
the dichloropropanol and/or monochloropropanediol and of the chlorinated oligomers of
glycerol result from reactions of the organic acid with glycerol, the dichloropropanoct and/or

15 monochloropropanediol and the chiorinated oligomers of glvcerol.



reaction medium. 3. Process according to Claim 1 or 2, wherein the composition of the liquid
reaction medium in the steady state contains the dichloropropanol and/or monochloropropanediol and
dichtoropropanol and/or monochloropropanediol esters whose sum content, expressed 15as moles of
dichloropropanol or inonochloropropanediol, is greater than or equal. to 10 mol % and less than or
equal to 98 mot %, the percentage being based on the?grganic part of the liquid reaction medium.

the toady state RS CHORHATOE BTG br I LABY SR Etarte 06 B SUBHAUEA blgomers of

the steady state contains ¢
glycerol whoseklgrepisieet, expiestst B niokessofaghyidens! isagreaielaihenidpdgual to 0.1 mol % and
less than or equal to 20 mol %, the percentage being based on the organic part of the liquid reaction -
medium. 5. ProdeBsoaccofdinigetpradycane of @latmsc1ite 4sitar epanidadiydng ebmixt @ofhe
monochlorogropanegliol, apd.dichlqroptppanol . 956. Process according to Claim 5, wherein the
composition of the liquid reaction medium in the steady state contains the monochloropropanediol and

monoc oropropaqul?lt qs&ecros_ Wh(S)]%e S%g\nc?gg%r;ta expy, %eld as nlaoleg/of mono??loroepro anediol, is
greater than or equal o1 Mol 9% and eSS han 6 equal to POEA R Ml %??ﬁ@lp%rre ff?a&gdd% hg
based on thelsiyarerparpet e/ rgmaredessriiaenahol eserprisesyhestiingay Srain 5 or 6,
wherein the chlognsitioolaidinediquidiseastiomdnedityafiniihaisteadyisiaieccootains dishierppropanol
and - 26 - dighlorepropanol esters whose sum content, expressed as moles of dichloropropanol, is
greater than or equal to 0.5 mot % and less than or equal to 79 mol %, the percentage being based on
the organic part of.the liquid reaction medium, . Process according to any gne of Claims 1 to 7,
wherein gly(?éﬁ‘njol, he &t e{r’o&teg]?f/é)gﬁgpjg?ii%%a?gi)?tfl:ltrliethfésttgbsf ?sfa g*cg't%ﬁﬁ de%ﬁﬁ%gf?érﬂl?g%eﬂ%]able raw
materidfs. 9. PEbsEsel dBcHrIMEAtY apiiore st Gl itherro @ idnareinctiter chiorihetin§agehicis
gaseous hydrogemhghlefiggual to 30 mol Y

(b} the sum content of the dichloropropanol and/or monochloropropanediol and of the
dichloropropanol and/or monochloropropanediol esters, expressed as moles of
dichloropropanol and/or monochloropropanediol, in the organic part of the liquid

15 composition is greater than or equal to 10 mol % and less than 98 mol %; and

(¢) the sum content of the chlorinated oligomers of glycero! and of the esters of the
chiorinated oligomers of glycerol, expressed as moles of glycerol, in the organic part of

the liquid composition is greater than or equal to 0.1 mol % and less than 20 mol %.

16. Composition comprising 1,3-dichloropropan-2-ol, 2,3-dichloropropan-1-ol, water
20 and hydrogen chloride and having a total 1,3-dichloropropan-2-ol and 2,3-dichloropropan-1-ot

content, based on the organic part, of greater than or equal to 900 g/kg.

17. Composition according to Claim 16 having a total 1,3-dichloropropan-2-oi and 2,3-

dichloropropan-1-ol content, based on the organic part, of greater than or equal to 950 g/kg.

8. Composition comprising 1,3-dichloropropan-2-ol and 2,3-dichloropropan-1-ol,
25 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 900 g/kg, and wherein the 2,3-dichloropropan-



10. Process according to any one of Claims 1 to 9, wherein the organic acid is an impurity present in
glycerol, the ester of glycerol or Me mixture thereof 1011. Process according to any one of Claims 1 to
10, wherein the organic acid is used as a catalyst of the chlorination reaction. 12. Process according to
any one of Claims 4 to 11, wherein the esters of theng%gcerol, of the dichloropropanol and/or
monochloropropanediol and of the chlorinated oligoiner of glycerol result from reactions of the
organic acid with glycerol, th dicgloro ropanol and/or 15manochloropropgnediol and the chlorinated
oligorners of glycgrg{s.o_qﬁ m’ebas .Olgr1:;33(_-:‘55)“5n or {hpgnéroe%la‘r’é |1(§%?8F%36|(§?%%%ﬁ) (?Hﬂ by
dehydrochlorinatiér SEhRFEBIEPAr sotishetbynre gererldss! Sedar dintgtd an/lefsdiams 1 to 12.
14. Process for the produetion of epeaxyigrsins using epichlorohydrin obtained by the process
according toclaim 13.  15. Liquid composition comprising a dichloropropanol and/or
monochloropropanediol, dichloropropanol and/or monochloropropanediol esters, glycerol, esters of
glycerol, chlorinated oligomers of glycerol and esters of chlorinated oligomers of glycerol and wherein :
(a) the sum content of glycerol and of the esters of glycerol, expressed as moles of 10glycerol, in the
organic part of the liquid composition is greater than 2 mol % and less than or equal to 30 mol %; (b)
the sum content of the dichloropropanol and/or monochloropropanedic4 and of the dichloropropanol
and/or monochloropropanediol esters, expressed as moles of dichloropropanol and/or
monochloropropanediol, in the organic part of the liquid 15composition is greater than or equal to 10
mol % and less than 98 mol %; and (c) the sum content of the chlorinated oligomers of glycerol and of
the esters of the chlorinated oligomers of glycerol, expressed as moles of glycerol, in the organic part
of the liquid composition is greater than or equal to 0.1 mot % and less than 20 mol %. 16.
Composition comprising 1,3-dichloropropan-2-ol, 2,3-dichloropropan-1-04 water 20and hydrogen
chloride and haying a total 1,3-dichloropropan-2-ol and 2,3-dichloropropan-I-ol



content, based on the organic part, of greater than or equal to 900 g/kg.  17. Composition according
to Claim 16 having a total 1,3-dichloropropan-2-ol and 2,3- dichloropropan-I-ol content, based on the
organic part, of greater than or equal to 950 g/kg. 18. Composition comprising
1,3-dichloropropan-2-ol and 2,3-dichloropropan-1 -ol, 25having 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 900 g/kg, and
wherein the 2,3-dichloropropan- - 27a - 1-ol content, based on the sum content of
1,3-dichloropropan-2-ol and 2,3-dichloropropan-1-ol, is higher than or equal to 1 % by weight and less
than or equal to 4.8 A by weight. ABSTRACT Continuous process for preparing chlorohydrins
Continuous process for producing 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-state composition comprises the
polyhydroxylated aliphatic hydrocarbon and estegsjé)gt?%droxylated aliphatic hydrocarbon
whose sum content, expressed as moles of polyhydroxyla iphatic hydrocarbon, is greater than 1.1
mol % and less than or equal to 30 mol %, the percentage being based on the organic part of the liquid
reaction medium. No figure.

Continuous process for preparing chlorohydrins

Continuous process for producing a chlorohydrin, wherein a polyhydroxylated
aliphatic hydrocarbon, an ester of a polyhydroxylated aliphatic hydrocarbon or a
mixture thereot is reacted with a chlorinating agent and an organic acid in a
liquid reaction medium whose steady-state composition 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 mol %, the percentage being based on the organic part of the

liquid reaction medium.

No figure.



