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, forﬁg(gg}g&gmgggtgmigggﬂga%rctﬁg&s[ﬁ @%ﬁ%ﬁ?%t é%%ﬁ%'i?c%@%ﬂal application

WO 2006/020234 describes a process fof converting a po 51 gat atic hydrocarbon or an
ester thereof into A thbFohy b R dpifpbatiif i BisEloSed it tonfisiaédsidtnore than I % of the
polyhydroxylated 2l phatié ¢yidrochelb proandoestédrs phthe pphyoptrosddred aliphaiic Hyidiscarbon. This

composition is chafeigEsticsel i RESEEES 9L 2P UitRbiadan continugYs ARerNIPs36 The objective of

the invention_is to prqvide a continuo rocess for praduci chlorohydrin that does not exhibit
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chlorohydrin in wiiékrenpelyhydroxylated aliphatic hydrocarbon, an ester of a 30polyhydroxylated
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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



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 process for producing dichloropropanol and/or monochloropropanediol,
wherein a glycerol, an ester of glycerol or a mixture thereof is reacted with a chlorinating agent and an

organic acid in a liquid reaction medium whose steady-state composition comprises glycerol and
esters of g|yc8fﬁ%§é°§ﬁfﬁ%ﬁ@ﬁﬁ%@@%&ﬂﬂﬁ% froRRiey Gis Ui ofst b surar it s and
less than or eigualcies36r melk ¥y dibe parceniagerbaipgrbasedonstaegrganis part.abiheg liguigdeaction
medium. In a second aspect, there js provided a process for the preparation of epichlorohydrin by
dehydrochlorftr%éiﬁéjﬁ Sf ¢ |}:%1?§§)0|5?8E§*16 SBEAIRES BY the r%%@%sogsﬂ eﬂg%ﬁ’éiﬁj&%f)&lh%%‘ﬂ’ﬁrd
aspect, there isapriovidediarprocess for the production of epoxy resins using epichlorohydrin obtained
by the process as define oye. . Ina fourth aspect, there is provided a liquid.composition
comprising a dichlgrr%paro%é%r?olxaslﬁ%%r %nlgrﬁoclﬁlo}?%)%%lg%ca]ngdigﬂn %:ﬁ?cl‘)lrsod%oﬁg%sol ggﬁd/é%a Heng
monochloroprbpEnedisirestdrs diyosroiodstery wigheckrbl pdhiofinatggaligomerstef giygerot@nd esters
of chlorinated:plopmers. oh diyseerolapdneseln HRhe ST LantE of dveriolandaf (he pgters of
glycerol, expressed as moles of glycerol, in the organic part of the liquid composition is greater than 2
mol % and le$¥HAR dPetual toBeMERedy (Bhiheempreiste mosirtiecdichimeptopahotsare/of
m0n00h|0f0p§?ﬁ@éﬁl nsdial aed eh thedishlorppiopanotand/of mopashioropropanediol gsiers ,expressed
chlo

as moles of di ropropanol and/or monochloropropanedio_ff in the organic part of the liquid
composition i£4ré3BrthaR 8l Byddme! 16 iy 95areIee AR BB dveharise)ire st cbatent of
the chlorinategholipamers.ohglygarol 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 mol % and les$'thdn FEHOI %Pe°t=ln%efﬁth‘%sﬁ@éﬂdﬁ%ré iPPEdelh dBingUsRBH C8mplising
1,3-dichloroprppduiitaly 2:3-tichloraprepanihaiovatediant Rydspges ohlariga agdhavingeastatal 2a
1,3-dich|oropre§;an-2-§| and 2,3-dichloropropan- 1-ol content, based on the organic part, of greater
than or equal 0138%"19&‘66," In a sixth aspect, there is provided a composition comprising
1,3-dichloroproparig-el {i#;8-dipiaterehpropangrol dmimgradotalid; 3tdightatogpiopait-2poky resins
2,3-dichloropropan-1-al content. based qn the organic part, of greater than or equal to 900 g/kg, and
wherein the 21%% ¢ Ilg?ltl)%rog]‘ é%l-q-%%%énrﬁgeﬁﬁ ﬁg e%cgﬁst Sedgft?gr}]%gﬁ%ﬁt of 1,3-dichloropropan-2-ol and
2,3-dichloropropaniil-o}, isohighesrsthesh othetjualstoptodidey weidiquahdelespdahignmor @guiitong.8: % by
weight. T . rox ali ' .- refers n which contains
at least two r@éﬁ%@%ﬁ%ﬁﬁaﬂ%@?ﬁ% t\?v%gé%g r}g%ﬁ%g‘ggg ?%%éégcarbéﬁz%%ﬁ%g%ﬁ(? i;)oIyt%%r%?xylated
aliphatic hydr8eapsbIvIvRIPRAGISERN, Bliets by Ieiile s frovh 2 Yecst.cahbainateis!igonmagrdf the
carbons of a pelyhypsaxviated Aliphatic.yoracaragn Q%ﬂé@&h&ﬁ%@?@fhﬂ{%ﬁ%ﬂ alarayp )

cannot possess more than one OH group and must have sp3 hybridization. The carbon atom carrying
the OH group heAyBe bt H) e cotiear) of Yartiaky s PrRs 58 IpRyRes: ptaly earshafic iy Brsrtifbon used
in the presengiRventienigusteaptain @t Ieastdvompsybridized cadenRR MR SREYINGANH group.
The polyhydg%(yla_ ed alifl)hati_c h,yc(!f%agaag includes any hydrocarbon containing, a vicinal diol
(1,2-diol) or & VicinaF F181 (103 Iy Y G R G h & SR ERANSF S HRIgGBaReE leah P B e
repeating unitéciltve gtefiniiidn afdhe pelyhydibxylated aliphatiestydroeapperalsainciuses, for
example, one,or more 1,3- 1.4- 1,5-and 1,6-diol functiopal groups. The polyhydroxylated aliphatic
hydrocarbon %Cé){g al 5%3“3%%?}%%rnsl%%célso%)gﬁ?\ﬁaﬁﬁﬁéé?cpbhoI.%gjrﬁir?ég i6fsP %‘i’ Sﬁgpﬁp éﬂ”éée
excluded frompthimslaws iefepoiinyoroxyleqed atiphatic! Hydrackisohs: Thenpbiyhyddaxydateduatiphatic
nvdrocarbons. MR ARMAlIEMAIRIRR." fetareatomadneding gk xample, peieiagioms of
halogen, sulphur, phosphorus, nitrogen, oxygen, sificon anc%oron type, and mixtures thereot.
Polyhydroxylakegrafishakie/higeiedcarpersodticmedns bé gseerin thethresmnninvention berfigrisk, for
example, 1,2:gthanedigliethylens, glvsol, hiddPiaPanesiohPIoReRegeal, 1,3-propanediol,
1-chloro-2,3-propanediol (chloropropanediol), 2- chloro-1,3-propanediol (chloropropanediol),
1,4-butanediol, 1,32peAtERSERSC ey bR ek AFEEINS, 21 OIBRRBHIER SLTIPZiERE dhedasib BinmeeRarol,

1,2,3-propaneigiob(algR hioropropan-1-ol, water and hydrogen chloride and having a total



2b known as " glycerol " or " glycerin "), and mixtures thereof. With preference the polyhydroxylated
aliphatic hydrocarbon used in the present invention includes, for example, 1,2-ethanediol,
1,2-propanediol, 1,3-propanediol, chloropropanediol and 1,2,3-propanetriol, and mixtures of at least
two thereof. More preferably the polyhydroxylated aliphatic hydrocarbon used in the present invention
includes, - 3 - for example, | ,2-ethanediol, 1,2-propagediol, chloropropanediol and 1,2,3-propanetriol,
and mixtures of at least two thereaof. 1,2,3-Propanetriol or glycerol is the most preferred, The esters of
the polyhydrolxéﬁf% %%‘é‘?ﬁf’&ﬂ&éﬁ'@@%ﬂ?&%@bﬁ%@rﬁ" g HokAvd ok hacseaheie
hydrocarbon ahghtarenayberprpdiieedin tezprocess for preparing the chlorohydrin and/or may be
prepared prior to the process for preparing the chlorohydrin. Examples of esters of the
polyhydroxylated dfighatidthjeséatbeis éomipristetylenecsijies saonoscetdts; Gebjsanpioin-
monoacetates;cglycerabriantacetates:- glyLerol meongstearates,id@plycergl diagetaigsand mixtures
thereof TBSI&G%?&B%PQQ{QU@{'déﬂ%&%?tﬁ%@ i %Q%Eggn%eg&ﬂb&@%&f&ﬁﬂgﬁgﬁ bkt least
one hydroxyl %%goup agt%\é?t least on$ %] orine atom attached to different saturated cafbon atoms. A
chlorohydrin #ifehPE8ntAIRE 4k & st o HY TSR iSORE8 a BkhytirdRsIster shpisatic!
hydrocarbon ! Acésfdingiyisihe-slartid g atishlrapthe- produc b ttretheactiommayoehch be
chlorohydrinsvdipthahgass then"predustichlomalydririighmore chlorinated than the starting
chlorohydrin, in other words has more chlorine atoms and fewer hydroxyl groups than the starting
chlorohydrin. Preféiredecin Orathylyiivs ;ariatetietipéthariold chiatapro pehal i chlrapsopdnedidlich
dichloropropanol and mi ¥o) two thereof, Dichloropropanol is patrticularly preferred.
Chiorohy i A A R R e A e Sy
2-chloropropahelrel yhidshiofeiscbplapieds ook 2behl orep epame- 18- o n3dich)droprépan-2-ol,
2,3-dichloroptgpais kel gyek 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 gotsRyeirokgltaderpivatie mpdrbrarporated. ahphaperitytormsmadbispthe the

polyhydroxylatesd.34phatiaiyer eraBQD or @ROdHEtRat QainAing fronH NS REAGES S s latter

case the proggl)JSC thlybgg%%?gg..m}agebgi%%r? ;'(?r?ilcée?r?)lz?nvgvrl_]!a%h()_l% 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



30is used in order to catalyse the reaction of the polyhydroxylated 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. 35In the
process according to the invention, the esters of thepplyhydroxylated aliphatic hydrocarbon may
originate from the reaction between - 4 - the polyhydroxylated aliphatic_hydrocarbon and the organic

acid, before, SIPIHG & witlir T stébs NERTBIlowAHE FRECHE Wit SRk chibifhatisGEy6at e The
polyhydroxylaiegialipbatiaiby dsnsasbons theestermofpalyhy diexylated: alinbaticiny diecarkon,er the
mixture thereof in the process acgording to the Sinvention may be gb ainTﬁ starting from fossil raw
materials oSSR oM eRBUGRIG rol ARG i efePaBlg AHRIY roHITSAESRABIS Pl ikterials.
By fossil raw fiatepiaissaseinicanidnaienalssobiainediémm the pragesting ofpetrpekiantoal tatural
resources, such as petroleum, natural gas and coal, for example. Amaong these materials preference is
given to orgaﬁ?gy%gr(ﬁgéﬂr%g Jd.B %)# 3#?%0 “Gnd'd EE:ézér jon a 5&8?&%"’5%%&88 EBS i/lﬁ%roxylated 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" ethylene 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 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
30these processes is, for example, the catalytic hydrogenolysis of sorbitol obtained by thermochemical

conversion of glugasexAnether, prasessdis) forexamppledite aatalylic pydiggenglysis of xylitol obtained

by hydrogenation ylose, The xylose may. for example be obtained b % rolysis of the
R B bt B b s s meant,

hemicellulose present in maize fibfes. glycerol
35in particular, glﬁéﬁ?ﬁ%&?&h@@%ﬁﬁ@%ﬁ@ roduction of biodiesel or else glycerol 5 obtained during
conversions of animal Gihvegetabié titspot e ioxgénetalli sheticas saparitieatian Heaneeasterification or

hycrolysis reqciope, NG 20 015 WIS £ B 560 0 PigEes aLJUeCY in. menton

may be made of all comr?on oils, such as palm oil, palm kernel qil, copr abassu oil, former or

I L
new (low erucic aRIaf EBIY SRS WS BrOTHRIZED ANEA% S Bs Y BBish i HedAGt oil, soya bean
oil, linseed oil anguregpboitrediag Gitscobiaihed;ifor escanmits, dffertesunfldwer plants or colza plants

obtained by genefigimedifisalion OrMIdZateRarbon cJISRISRORSIDIA Jo.emBl Lsed frying oils,
various animal oilsf suc]hcﬁs 10fish oi fsrﬁtallo%/v lard and eve squgrin é()%dreases. Among the oils
1S

used mention ma} SIeb Ba hade SHSiT ich R d S E8A S S BRI B LM Sr example, of

polymerizatiéh or @ligeivletizatistessushraisrsakarapie, the "stand oils” of linseed oil and of sunflower
oil, and blown vegetablgheils-h5Ataribyaity suitehleglycewinay besoltaineddpsngithe conversion
of animal fats. An : ictarly suit ined guring the produgction of
biodiesel. A third,%;g%qlsﬂl%%%?&{ §§éﬁ%§§%§%§%§% %?uir%%g?%ﬁ]ge gg%\%%%ﬁ 0 g%ﬁﬁ%%éﬂr vegetable
oils or fats by trar@@@ﬁfiﬁ%‘éﬁ%% P pRcUBAEe OF Shisrtrsdenadihcenalpias aklerstdmied in
documents FR 2162242y12058 286864 2 poig!BRr280a613:ibae shedificatlyythesbetetoggéneous
catalyst is sglectagdiommpxedixides otrlymiaikmand 7ncmxadcxides OtainG ARdtianium, mixed
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producing biodieséilorohydrin, 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



25In 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 30the
present application, and the content of which is incorporated here by reference.  Particular mention
is made of a process for preparing a chlorohydrin whergin a polyhydroxylated aliphatic hydrocarbon,
an ester of a polyhydroxylated aliphatic hydrocarbon or a mixture thereof whose total metal 35content,
expressed in elemental form, is greater than or equal to 0.1 jig/kg and less than or equal to 1000
mg/kg is reacted vﬂm@gmﬁnmgmeagﬂmaﬁ@hydm&am@m@@mJaga@&@@ugingmelqmn@rin

according to the iny re&;{ %X% ﬁl’%‘qf F%Qz?cti y‘g{% glrb&rﬂbtpnea&éeg %;1 polyhydroxylatcd
xture thereo

aliphatic hydrocarbon ort e mi e a crud uct or a puri product, such as are

specifically disclosed in ApphtkdisHwe! ded sty *-8%&%@ W@%W“f?é}%pﬁé}db“éfﬂﬁ@l@% page 4
line 2.  In the prdgessifonphaduding, achiorohydrintiagcofdinthéostvednveniodiythe: potyhydroxylated

aliphatic hyd@carﬂ%%@ﬁg@rb%f@&my&iWﬁﬁée@o%@@@s@p@w%@m@ﬁo? st miyre thereof may

have an alkali metal anc@ltg}?r alkaline eakr aI content of less than o qual to 5 g/kg, as described in

the application 10EAHIEH" PrEEILafEA FhEPE SHETBEy &R B?PgWI éﬁWd%’ﬁB’ ydroxylated
aliphatic hydrocarbon ' HMédSﬁiltrféVﬁaﬂﬁ@r!@fSS’@_MWt%@mmm@@él;@asthh@m@@@n@pplication,

and whose conterﬁﬂ@é&@@ﬂ@ﬁf@&ﬁ%ﬂ@f@lbys&ﬁeﬂ@ngﬁ;hTA@%lk@%&ﬂetM)g&edﬁ@I&%waom lithium,

sodium, potassmm rublglu%rggg (g%%b%%a ma &éﬁgee%rtpvr&F algrm% Q%I%electsd 15from
magnesium, caIC|um "Sronfium & W{ﬁ proces accordlngzi he invention, the alkali

metal and/of lkalfE @aHRER R SeHeRR SlTms- pWWYMWﬁ%@WH@Wbon the ester of
polyhydroxylated alghatichuydroghtennt ailtiechibddee dherabidsdessdtiamaheatirabtodeglkg, often less

than or equal to 1 g/kg,mAre PAICHIAUY. '%?‘t%ﬂtﬁétﬁg SavaLio 9:5.9kg 9@9{&1%%@;{&%95 less

than or equal to 0.01 g/k The alkali metal and/or alkaling éarth metal contént of the g cerol is
generally greater tHAA"0 eﬁ%ﬁ RS Py ﬁﬁﬁ‘ér?)%cgé ARG RNGH TRETNRHORPEI alkali metals

are generally  lityiueeadodi mmtbﬁm@gﬂmtﬂndluéamnéﬁaymbdtmﬁ ety ipotagsiurhaand
25frequently sodiylicularly 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



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 thereof is generally less than or equal to 1 g/kg, often less than or equal to 0.1 g/kg and more
particularly 30less than or equal to 2 mg/kg. This content is generally greater than or equal to 0.1
jig’lkg.  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 I g/kg, often 35less than or equal to 0.1 g/kg and more particularly less
than or equal to 2 mg/kg. This content is generally greater than or equal to 0.1 jig/kg. -7 - In the

process according i, the inyention, the potassi mﬁgw&g& e-R9f¥hydroxylated.ali Ot;.%hc

hydrocarbon, the ester of polyhydroxylated aliphatic hgdro arbon or the mixture theréof is generally
less than or equaffos1PgRG B BES s BFAHIRPT BIORY Si¢HABRe particularly less than or
equal to 2 mg/kg. 5This‘comerthiscqgbnehatly greatenstvhim oheguakts 6thpglkg:nticdnitheatprocess

according to the inyention, e sebidium,contemt of the.poviydroxdpted-alinhatic hydragarbon, the

ester of polyhydraxylated aliphatic hydrocarbon or the mixture thereof is.generally less than or equal to
T Uko, oftenoss THARFS! SHUAFIScE o kG LA STBRS R LTI oS R o7 Mg, 10Tnis

content is generaffpgpeatbrttanisrregudapeartitiotigiaya bedn ehle iprocubsihecddimghodiedmiention,

the cesium contentiafithenalybyditategidlipbatic:nudiesashens the esiepahralyhydiapiated
aliphatic hydrocaré)o the mixture thereof.is generally less than or equal to 1 g/kg, often less than or
equal to 0.1 g/kg ﬁ%%ﬁéo%ogﬁﬁ%% grf)ﬁhe)égé ﬁé%}i%g)rnéqual to 2 mg/kg. 15This content is generally

greater than or equal td!0S125g/RgSSI I Rranplerss i &AL %o IR HENEGh AHe shicdlite earth metal
elements arglgenéréllyimagihesiuntd cal¢icwan strontitwpanddearium, often magnesium and calcium and

frequently calcium. In the.pracassarcrdingdoliednyenion. he Jagnesiumeonigatelthe 20
polyhydroxylated aliphatic lédgré)carbon, the ester of pol}(gjr)i/)g}%oxylate_d aliphatic hydrocarbon or the

mixture thereof isf&neraft BN ARBPEG RIS PRk, EELatian Srd R ts 64%kg and more
particularly less tisantorsefrradtan@ingiig . Shis! colstertlis spederdlinddatertharmoribgudl to 0.1 pg/kg.
In the process acegiding dpethsiinygntion, the calcium content of the

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.



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

polyhydroxylated aliphafie hydraeatban ordhecmixtueaithareatis Sepriallyless tharnrgaual to 1 glkg,
equ

often 8 less than or equal to Q.1 g/kg and more particularly less than.o al to 2 mg/kg. This content
is generally greate?cfﬁ%ﬁatﬂo qutéﬁ%)%aﬁﬁ;gadmc?ﬁé% OTRES Ut ?5%?6‘55' %\"}gﬁhﬁ'ﬁcthe alkali

and/or alkaline eaftbiditetils arer Jenevaly prbseat imatidfornmatesaitslfee quemlyi ffedhprddoet.of
Schlorides, sulphatesianchreixturesdhraei-Radivm shinddeis the mesyoftensengountered. In the

process for produci &}q hydrin according to, the invention, the chlorinating agent may be as
described in é%pli?a?g%% @) %3%78‘5%3%7 g%‘ﬁcéﬁ%&%%fﬁﬁ%?ﬁ page 4 line 25 to page 6 line 2. 10In
the process for producitt RECAIBFSHY Hi PR samg B tenldnisrothiaskdhinatirenigenemay be
hydrogen chloridepevhaps aglstedciliphd:in lappticattom W 20050541614 0lS QLA iPAEOom page 4

line 30 to page 6 liny ' F ion,l Lhlaginati i : be aqueous
hydrochloric acid %%ﬁﬁbgﬁ%m%%éa v%%ﬂgrﬁ?g%%%qar%%?ﬁg%%% e %%ggdﬂgﬁ?%hloride may

originate from a p DS SORSRIRG e e ChRoA t@érﬁﬂ%ﬁﬁé%%ﬁ’éﬁ@sﬁ“fé?%%?ﬂom a vinyl
chloride prodfictionnfitded ‘ahnoees oiopipraducingdaahednyldévediphenyidiisocyanate (MDI) or toluene
diisocyanate (TDIb&rmmﬂ@pégkglm%%?&séa%&pmﬁ% KRARUOR.AE /T NIOrgANie agidsuch as
sulphuric or phosqﬂgrslgn%ig Qa}va Iatsh tﬁe@?&?én‘%hag&‘i’ceaﬁ%ﬁp and whose content is incorporated here
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.



20as sodium chloride, potassium chloride or calcium chloride.  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. 25In the
process for producing a chlorohydrin 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 producingfbloromethanes and/or a chlorinolysis plant
and/or a plant for high-temperature oxidation of chlorine compounds, as described in 30the application
entitled "Process for preparing a chlorohydrin by reacting a polyhydroxylated aliphatic hydrocarbon

withI a chlorin«'altoiI n% agent: thilegk i dheparmeof @%ﬁyeﬁ%ﬁ,wz%%%m%amﬁmiaEﬁéent
application, and the gontent of which is incorporated herg by reference Partic ntion is
made of a procesgj ?&%ﬂ%ﬁg |Ir%\% %&?glraoﬁﬁéﬁ% rom 5%60¥§ﬁ§8%<%|%?38f§ﬁ3ﬁ8§ |§ﬁ?é%%%%rbon, from

an ester of a polyWydFesyTatstealbhaE HyFbewiion Spei alhiddire eheraw, andaesalienlorinating
agent, the chlorinatinghagentgompsising:dtdeastrone phthediolowing comppugas itregan oxygen,

hydrogen, chlorines;an Qraanic F%Qf&ﬁﬁ%gg%ﬁ@@ﬁ%@%%%ﬂg%nlicpgﬂl gen compound, an organic

oxygen compound and a metal. Particular mention is made of an ordanic hydrocarbon compound

which is Sselected from! SGrEEREF Y AHRSLRUE ST 4 PHAHE Ahd e SR Ry dEaiSHESAnd mixtures
thereof Particylalymeitiaplasechaidiehefi ahudrsatubate dhaligtaticf ippdybedrbani avbickiishedlected from
acetylene, ethy|ef}?ﬁd%%%89%¢%%‘%ﬂﬁm&@ﬁﬁ‘?&%@% %@Xi%%&@%@ﬁ%@%t%eﬁs ,ecg{egfa

e T o ST R 1, R =
10 This content is generally greater than or equal o 0.1 pg/ke.

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.

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



Particular mention is made of an organic halogen compound which is an organic chlorine compound
selected from chloromethanes, chloroethanes, chloropropanes, chlorobutanes, vinyl chloride,
vinylidene chloride, 15monochloropropenes, 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. 20Particular mention is made of an organic oxygen compound
which is selected from alcohols, chloroalcohols, chloroethers and mixtures thereof Particular mention
is made of a metal selected from alkali metals, alkaline earth metals, iron, nickel, copper, lead, arsenic,

cobalt, titanium, caRmiwn caRENORY OMErtW ¥ndiRGrselemivi UL, disqnuthandipixiures

thereof. 25Menti04i).ﬂ§smaq&rjtn'1 reeggrraqi: [gai,g%tgﬁ f% Rroge whetein gtg& chlorinating agent is obtained at
lyl'c roces

CON h
least partly from a process for pfgepann oride and/or a pro or preparing chloromethanes

and/or a process of chiSHHBIERE EHRAIBTUPPEdedE R WaERING CHibHh &R ROt stdtemperature
greater than or equai-ie 8Q0n3ihvgnespariictilariyadvintdgebugiembodinienioofithé production

process accoydingie, e Inveniign. thesvdregenchlanidesisan.Ag0enus ROIEan,of hydrogen chloride

and does not contain gaseous hydrogen chloride.  In the process for producing a chlorohydrin
according to the ifVERTYR e reaction of the polyhydroxylated aliphatic hydrocarbon, the ester of
35polyhydroxylated alighahic hrydrssdebonodrtiecmisilrectnshan bvdthding to 116 irchioriratihg agent may
lt)e carried out in axeaGialiAS Q@Mﬁ%@ﬂ@l @?ﬂ&&aﬁ@l& W@g@ﬂ@éﬁ@ﬁ%@ig@fo{?@gﬁ/ﬁv SA clm pﬁgi 6
e SR BB 0 QLT o r ovr i i i

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,



5particularly to hydrogen chloride. Mention is made more particularly of a plant made of enamelled
steel or of tantalum.  In the process for producing a chlorohydrin according to the invention, the
reaction of the polyhydroxylated aliphatic hydrocarbon, the ester of the polyhydroxylated aliphatic
hydrocarbon or the mixture thereof with the 10 chlorinating agent may be carried out in apparatus
which is made of or covered with materials that are resistant to chlorinating agents, as described in the
patent application entitled " Process for preparing a chélorohydrin in corrosion-resistant apparatus ",
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. 15Particular mention is made of a process for preparing a

chlorohydrin that jpeludes: & gigPkehich a-Ralyhydeaxdaiedaliphalisydrosathaman esterofa
polyhydroxylated a|hl‘§)hatlc %%oc rbon or a mixture thereof is %%Qtecte to reaction with a chlorinating
t

TehiSHud NS ot lehstone DR Step cartfed ot Pak apparatus made of

agent containing W)} r%eg11 n )
or covered with niagsFiEld120rssistamp ide ahioEREH NG stRntoundenthaésnditiohs in which that step
is realized. Mention is mateuneradpaticuarbielmatallicaiaterialscarich asapameliedister!, gold and

tantalum and of non-metallic materials such as hi ity polyethylene,.polypropylene
% %6?65%%&%%‘0?1‘1 S% a?ea Or UI]ISB. uré%%'ﬁﬁgﬁgg{]faﬂx aﬁ((%natlc }ﬁfg%%)%} X

poly(vinylidene fluoride), polytetrallucroethylene, per oxyalkanes a pélrsﬂﬁ%ropropyl vinyl

25ether), polysulphigHasEihaEsfysulphides, and unimpregnated and impregnated graphite.  In the
process for producing &=shlarbihyokitiancerdinig td theiinwention thehaactiedrofdhieypolyiyidroxylated

aliphatic hydrocarbop.theigsiss afnolvhydiaxyiated aliphatic hydiacarhpiauhe mixture thereof and
the 30chlorinating age t may be carried out in the p e%ence ofac fa%/s as described in application

WO 2005/054167 AP SANORIHRGS BiFE 2818 pAYE B iAgelate BRHERERTE made
particularly 6f a cafalyst bededwhiovanshylic, atdsy pronasarbokylic aeldiderivetitetading an
atmospheric boilipgipainh et Srealeh lhrb-3armnaaniahta B0Rkenespecially adipic acid and derivatives of
adipic acid. In the %%%% folr gﬂg(d)uciisnl aﬁggprg%wgirg glordérrll%;[o the ia]veﬁticlgln the reaction of
the polyhydroxylated alip athaﬁylaroca?oon,% & &ster ogpo y yé)l%xy ated %{ﬁb atie Qérgglcarbon or the
mixture thereof aftEMERIiREIT st fRaskd damedhbupmethensaydl eostaneation, temperature
and 5Spressure angfaopesidercectilbashagaaseibddindieapplidatian chlonde,

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



WO 2005/054167 of SOLVAY SA from page 8 line 6 to page 10 line 10.  Mention is made
particularly of a temperature of at least 20C and not more than I60C, of a pressure of at least 0.3 bar
and not more than 100 bar and of a residence time of at least | h and not more than 50 h. 10In 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 chlorinating agent may be carried out in the presengg of a solvent as described in application WO
2005/054167 of SOLVAY SA at page 11 lines 12 to 36. 15Mention is made particularly of organic
solvents such as a chlorinated organic solvent, an alcohol, a ketone, an ester or an ether, a

non-aqueous solveitiwvhighris neiseiblewthctie qolylydorxdeatacaliphaticchydragsiban,such as
chloroethanol, chlo%a@r &%]BF M?doqpb{%%ﬂ*%d&%h%% %%Q%I éhﬁ(ane phenol, cresol and

mixtures of chloropropan and dichloropropanol, o Oproducts of the reaction such as at
least partially chlorinate®*§AERSt féﬁé‘ﬁﬁé@“@l ér%i6‘fHi?é“p%‘lwaf@iﬂ%"t’@&‘gl%’ﬁ}éﬁ%@ﬁ?éﬁﬁcarbon
In the process for pradiicingraschimtohydemniaccerding tortheiimsentidr thereadtigmn géithe
polyhydroxylated aﬁm@u&hiﬂ esaRR bR &SiRr Aipaidydraxvaiad-2linhata hypliacaghan or the
mixture thereof wit ?E g onnatﬁ;ﬁg ent e carried out in the presence of a liquid phase
comprising heavy &6 FoetHed i ?ﬁ&‘ﬂ%ﬁ}/ﬁ Foxylated aliphatic hydrocarbon, as described in
the application entitled" Mﬁ@m@s&f@pmgﬂalwhmnﬂmﬂmm\méle ifilediirvth&name of
ﬁO L\()A\; OSAfon th%&mﬁ Qﬁﬁ@@@%p@g@@ﬁh@@%@ﬁ{i@ﬁ }%F&dbﬁwt%t&f%’hm(:ﬁ inﬁO(;poratﬁd
ere by 30reference articular me ade.of a process e orohydrin wherein
a polyhydro ateolp a W%chy%Itrodczlr on? an‘e eﬁ% & %’ 3 hyd%% atéeD{ él?h #%I?ﬁ drocarbon or a
mixture therei/@r is @%@W&%&W\bﬁﬁ%ﬂ&iﬁ%ﬁﬁ%@ﬁﬁ iyl ﬁfr@é@dfc@ W&Wﬁiphase

comprising heavy 3adompetiadsiotheethaithe potyhydiexylatedaliphadie:tbyskacanbhepandihaving a -
12 - bolling tempergiyre. yndet,spigsiuis:el 1 ehsaly ehatlsaatdt R lirahaeiing

temperature of the chlorohydrin under a pressure of'| bar absolute.” In the process for producing a

chlorohydrin accor@ing ' the lﬁ{féirﬂ‘i‘otﬁetlli‘é”}“é’af&%ﬂlo\[ﬁﬁg BowHy )S&‘I%‘féj@%ﬁﬁﬂ%‘flerﬁ?ﬂ%carbon the
ester of 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.



5polyhydroxylated aliphatic hydrocarbon or the mixture thereof with the chlorinating agent is carried
out in a liquid reaction medium. The liquid reaction medium may be a single-phase or multi-phase
medium. The liquid reaction medium is composed of all of the dissolved or dispersed solid
compounds, dissolved or dispersed liquid compounds and 10dissolved or dispersed gaseous
compounds at the temperature of the reaction.  The reaction medium comprises the reactants, the
catalyst, the solvent, the impurities present in the reacfants, 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 15ester of polyhydroxylated aliphatic hydrocarbon and the
chlorinating agent.  Améngpthedmpurifiesiprasentcid dhe: potisydeoxdilated aliphatiathydroearbon

mention may be %@ﬁ&{ gp{&pﬁg{%%}g%ﬁﬁgg 8&#@5[@@5%&%%1?%%r§5@rf3ﬁy at_:ld with the
polyhydroxylated aliphatjc hyfrogarbon, _esteés of fatty acids with the %Icoh Is (ﬁed in the
transesterification? Q@.& 3#838’ AR B A RS AN Th EtEIMBF Aa e B4R h8tal sulphates and
chlorides.  Whehlthe:pongwihoxylarde: aliphedioHydrocaid st igghreeraiothg dmperdties imthe
glycherol that 5na3é MMBBQ&%iM%ﬁ%H%YAEﬁ%&@i§tEE ggm%mlgl& acid_s, fatty acid esters
such as mono-, di- [ S ty.acids with the alcohols in the
transesterificationlv‘éf?npd9 @ogggﬁ%{sgiﬁs{j&agﬁé rgﬁlr%aé%gl%oﬁrl% aéﬁ%g agz?rﬁ?rg% a}:BSulphates and

chlorides.  Among th&/¥eiictor Rtskeistearinertfol iy B traidd brmaAdcHBAM/drins of the
polyhydroxylated siliphdiimhydracarbonapditbeil asters andier palyestaisrdheastershandior polyesters

of the polyhydroxgﬂqgsgém@q%i%gf%%mq_%Qﬂ]g%gggﬁgh%faﬂcgmglorohydrins. 30When the

chlorohydrin is dichloropropanol, the reaction inteiniediates that may be mentioned include glycerol

y
monochlorotydrin and fs"&SREAS G dRITBBRMSLRS &, THEBEEFE LACHBT BB Ostatdriicgi@riand the
esters of dichloroprapamodf the pdlybesterybitpd hiiglkdroxadedcatiphatibdwadeocdrbon may therefore be,
at 35each instance, apreaeianh@NiIRLANhtae Pobvhydiaxyiated-aliphatiehydrgearbon or a reaction

intermediate. o ; . o
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



-13- By products of the reaction are meant the ehlorohydrin and water. The water may be the
water formed in the chlorination reaction and/or water introduced into the process, for example via the
polyhydroxylated aliphatic hydrocarbon and/or the chlorinating agent, as described in the application
5WO 20051054167 of SOLVAY SA at page 2 lines 22 to 28 to page 3 lines 20 to 25, at page 5 lines 7
to 31 and at page 12 lines 14 to 19. Among the by-products mention may be made for example of
the partially chlorinated and/or esterified oligomers of the polyhydroxylated aliphatic hydrocarbon.
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 intermediatas angbthe-hyopragdetsapayhedonl achintheidifforent siepssef the pragess, such
as, for example, during the step of producing 15the chlorohydrin and durin steps of separating off
the cnloronyarin. R e T SRt aiphatic
hydrocarbon, the chlorif&tiAg HEERtSHCESHRBITEE AiSPEIQBHIATRE TR ST B iBbIBE et Halyst, the
solvent, the impuritiesipre sénkdptiehrehotaniscdhdishivieritaindctirbcatdly sktsuch as dissolved or solid

salts, for example,fhereaction eoinislinadiates.Jbewiodrats anpd-the Rypredusisef the reaction. The
process for preparlng the chlorohydrin according to éhe invention is a continuous process. A

continuous proces § EXHIbI AR SR PAtIRG! SEHEUT FRTE R R A tr B A HHEREUSA the
course of which thexedinoentrations of ghe donstituentkiafithse reediion. mixture change over the course

of time, and 25then an aperakng PerieR fefrUst-HoaS R staad statenp dneaomiss of which the

concentrations of tge reaction mixture cogsti(tiuen S s(pow virtuallX po tlérther chaﬁge over the course of
g . ES&)@I‘S@ soid compounds, dissolye chr(gs ersed g compouit 0 L
time. In the continudus process for producing a chlorohydrin according to the invention, the liquid

reaction medfim HH&sa ¥teylitatered gisesitiorP WhIGHIds 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.



30comprises 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 35greater 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 % anﬂdl'@_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 proce%/@bﬂ&mm@&@&ﬁ&%fﬂﬂe@ﬁﬁﬂf@hﬂﬂcﬁ%ﬁ@ﬁﬁ%vﬁmi%téheﬁwid reaction
medium has a ste%ga)((/state osﬂkon hic $6S th chlorol?‘| drln %nd chlprohydnn esters

Cr ITid e Wl orma 1011
whose sum content, ex redsed as moles gtmh oro r|n IS grea er than or equal t6'10 mol A and less

10than or equal to@tg oA it %@&W@Jﬁ%ﬁ%@%ﬁ@eﬁ%ﬁl@ﬁ@h@ﬁm&ﬁ%ﬁ%@ﬁ%ld reaction
medium. Said sunhisiefterbgreatéithan diletjualite 50amokYe andifehehty:gpéiatelothan or equal to

25 mol %. Said sufp QL INeSE CARERISIE PliaRAass yegggerzenm' 19 fOmel é%g %gtﬁ? Alygess than or

equal to 75 mot % |n articular_less than or equal to 65 maol %, and more s ess than or

equal 15to 55 mol 9625, 2l pagiced LU prBLas&aer b ?O%'Eﬁﬁl‘ié fchorohydrin according to the
invention, the reaction medingmthabasteddysstatetcompositionalthith comaihs chiosipatedigligomers of

the polyhydroxylatad sfiphatic tydrosarbananshesters afithe shiaynates oligomsssf the

polyhydroxylated %S%Eatlc h drocarbon 20whose sum content, expressed as moles of
polyhydroxylated a a(flckhydrocarbon is greater than or equal to 0.1 mol % and less than or equal to

20 mot %, tHé percenta&‘&l%ﬁ?@ babdyGmttlesrhimb b theatlepid Y ebctivalnibadne. Said sum is
often greater thanmbégtiakiet lnpbdoendidnaarticlies, greatentbay) keauahile pHinelAigdaid sum is

often less than or gqual té%f%ﬁ}iéd%?l %?n%g%% %g}ggrg?actlon medium, frequently less than or equal to
10 mol %, and in partlcula ess tha or equa
he reaction mtermedzates 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



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 30monochloropropanediol 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 gyum 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 thammei eguatie Houiaetstaadhiadamiciaigreatasthanoseapal t 25 mol %. Said

sumis often less tha g paal 19,75l % LR Ui Leartion mediym, frequenty less than or equl
u

to 60 mol % and in particular less than or equal to 45 mof %. SIn the continuous process for producing
a chlorohydrin according tBtHESAVERIBL WiFeHRE Erotsry At Eschsitirr 6 thehtéhlorohydrin and

dichlorohydrin, the corapositionvefithe ditjbicl lieaiction aned e inith énstasd ystate thontains the
dichlorohydrinsnd dighierafidiin gsiers dhrse SHMCANERE ErasRedAznotes of dichlorohydrin, is

greater than or equal to (21.5 mol %.and 10less th?n or equal to 79 mol Oga,,the percentage being based

on the organic part of the Tiftic PRRRHORS REdtHh & A9 LB At D SR tHaR BrBGual to 1 mol
% of dichlorohydriniByfiéste b eHaradiramdiim pegttutahareatendhatatr egupd$6i6mohivh Said sum is
often less than or egiahta:ebnacihle-oh thieiiGuid deactivRimedivm, freauently lessdhan or equal to 45
0 : : 0 ; :
Chlorohydrin agcor il o e Takan g e i AL A O R B PR e T irohydrin.
the glycerol, tHe chiBAm A BHGOME & ok the onroara | REdearRrsrsantibn ossrm a5t gathe acid
during the step of piqdiscing:the: chédiohy dikd Ehe: osgdnic geistds Boasdefingdabouel % e
invention additionalhepreNifesadigiiskcompasilion comrising a chinramiin, chl.giphudiin.esters. a
pmyhydroxyla_ted e??g |clh3/ rocarbo estjc? of the palyhydroxylated aliphatic hy rocarbon,
chlorinated oligomér& ot the’h Sy dPaxy/ AEd ‘F%{?&%&?&%%bﬂffﬁﬁaéé?e?é BidnibriRated
oligomers 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



250f 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 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 §)r_nposition 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 @dt@ba&@ehy@fmmﬂ%eameosaﬁlmi%qm@wgﬁesyf!@{tegaﬁlTtma}
hydrocarbon, in t%\ %ﬁu}lg/opart of the I| |d co tlon IS gueﬁ an 10, eOéJaI to O 1 moI % and
of

an a1
less than 20 mol e liqui corﬁ os e |nvent|on a |ona provi dés acomposmon

comprising 1,3-die @?éfﬁ%&bﬁﬁ-@ﬁ@ﬁ&ﬁd@ @@péﬁ|‘%§r@.§¢8§é@néfra¢ﬁ%ﬁﬁgﬁﬁ%tﬁpquenﬂsf
1,3-dichloropropans2+bhand 2;3atlichiorapropadind:- ot p@ﬁtemaﬂasedx@mdheq@ma@mmm of .greater than

or equal to 890 glka. Thepraani artis delner a5 ahoxe 0TI ampeaionmay contain

water and hydrogen chlo r| e Int e process acco ing tot e Invent esepar ion of the

chlorohydrin and SHHé et S EaHsodRae et e FERcHBr ixnee i oy esttiatout in accordance
with the methodsehshéiesmwmh |mme)anmmmﬂﬂ@ ROOS/054167 mﬁe&@dn\lA‘ﬂxSAdadmspﬂge 12 line

Ito page 16 line 3&@&%&%9%@%&%&1‘8&@%%&1%1% alslalelEple ﬁ[ﬁmﬁg@entloned above
and include unconsumed eacta Q}thé?%g] urijties, resent in the reactantf ?%e cat t the solvent,
LT i)

the reaction mterﬁ%‘é’élg% dugtrseai‘;:Ff ALACHON PAticUA? ﬁfﬁ n is made of
separation by azé@m&éb@@ @rsgqamld@ dfanol %o, the percentage being based on the organic part of

the liquid reaction medium. Said sum is frequently greater than or equal to

I mol % of dichlorohydrin and esters thercof and in particular greater than or

equal to 5 mol %. Said sum is often less than or equal to 55 mol % of the liquid

reaction medium, frequently less than or equal to 45 mol % and in particular less
15  than 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



20water/chlorohydrin/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 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. % separation method including at least one
separating operation intended to remove the salt from the liquid phase is particularly preferred.
30Particular mention is made of a process for preparing a chlorohydrin by reacting a polyhydroxylated

aliphatic hydrocarbon, @nesi@elapalyhydiaxylated-atinhatis hydregarbories armixture thereof with a
chlorinating agent whereijn,the pol rgxylated aliphatic hydrocarbon, an ester. of the .
polyhydroxylated aIiphg%ig%{/%r%{csg?%%%%ﬁgaé‘lﬁgﬁ\fr}got %irgé’5¥ tlﬁat%{?soa ae%l%g%%r%%p%see?éqgﬁeast one solid
or dissolved metal salt*tHE PIoEUsE iffaHgnG R & 5aratiéh bberation antelsaeties Fehse paft of the
metal salt. Mention is mhadejuid éontposéiparticularly of a process for preparing a chlorohydrin by

' lyhyd I ali | oR's A liphati
reacting a polyhydroxylaigd alighatig Qa&%%ﬁ%&@d%§t§£&%%%ﬂ%wg%mﬁggxa Iphatic

hydrocarbon or a mixture thereof with a chlorlnatlr_é%jfgent wherein the ylated aliphatic

hydrocarbon, an esEFSHEBORIRYaPosNaiEd AibAMTR BB Eh B iR ¥Fdreof that is used
comprises at leastiohelichloride@rd/érd soditifdniliomopotassilimisulplatemsedinmthich the

separating operatign:intensed 4 femeyerRaaldha meled saltds a filtering operation. Particular
mention is also made otﬁgrocess for ﬁ)re ai;:in a cl}!orohydrin wherein (a) a polyhydroxylated
aliphatic hydrocarbon, an eﬁ@as%c 6‘5 )l/%yarigxylg¥ea Cgﬁff)‘hatic 10hydrocarbon or a mixture thereof is

subjected toféaction withre Ehlodrfagmgesition may contain water and hydrogen chloride.
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



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 theyeof 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 introdugedinia-acdigtiadion ;ﬁt@&é@ ﬁyhiﬁ@ﬁﬁ@dgﬂQlﬂ%MmMEM@mCh|0ride
concentration and the Ste qo%%e& %p n the fr ctlon mtrg %ed qt%tfg@oqilsfllaélgp PIS smaller

than the hydroger?c iofide/ater concenitra oﬁor(:a%o I |nar a eo¥ rogen Felioride/water

composition 25at fyergistiaticn f’eﬁ@@é‘#ﬁ?dh@@ﬁﬁ%ﬁ@s&@?@m%%é&fﬁiéﬁ%@lF@? B]%parlng a
chlorohydrin acco@ﬁ@@%im&raﬁ@mathﬂ@enarmn ahtbeahiorohydinaogtittieatiiericompounds

from the reacfion cﬁ{HEﬁrﬁé’ PQ' g?&@ﬁg&g@@égé}%}%‘?aéi@%ﬂg %@r&%ﬁ?@é‘ may be

carried out in accordance Wlt escri In the a tion entlt 30"Process for

preparing a chlorSR& i S%%ﬁ‘iﬂ@ﬁﬁ?ﬁ@%ﬁ@éﬁ\ﬂa&%&ﬂ%’ﬁltwglggﬁ}i‘é SRR AR PrEdiint
application, and thetoshtént ofmvhichpastinCdrporetdddieredfilteferenperatioRaltiotilarimention is made

Olf ahprtoctasz for Df&%ﬁ@&fﬁ%@%@f@%&%%Bﬁﬁfa?llt?ag‘eﬂw (ﬁtﬁ%heﬁ%}rﬂg%lhyg]roxyl?ted
alipnatic nydrocarbgn, an e pa rox all IC ar re.tnereort Is
ettott with 3 BT SR AP e A e BRI BRI it - e
chlorohydrid &nd éﬁ@@@bmmm@ﬁy@mme@%ﬂé@pﬁ@d @fth@:ﬁﬂmmél@mhiﬁ@mﬁn(&) is subjected
to one or more tr@é&@ﬁﬁ sehsrauentiastap &htﬂﬂﬂt(ﬁ)ﬁbﬁﬂl@iﬁhﬂﬂ@%éﬁﬁatm hydrocarbon
is added to at Iea% fth sI_tGeg()n?ubseqéﬁ e? &%21 Ind 1o react sa}; A eg%tg{e greater

than or 5equal to t the esters of the orohy rn, so as tg]?}orm at least part sters of the

polyhydroxylated %ﬂ%ﬁhéﬁérﬁyéﬁbeifaﬁww@%ﬁ%%wé ordsdieend iyteAlistkianismich the
polyhydroxylated adipditihiyeliogathoniSttydrtilaid thepdblesahyéicd by gichokiaprepamob

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



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 methods 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 prgsent 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 mhixtilertteréof with«awehionnatingl20agenhing reaetarpahioli dsssupplied with one or

more liquid streams, containing iess han et weiahtof e palvhydiaxyiaied aliphatc hydrocarbon,

of the ester of polyhydro %Iated alip atlc ydrocarbon or of the mixture thereof rel b?)ve to_the weight of

the entirety of the i sPERNS" Wﬁﬁw&@&qml?éﬁé@?m%%’@%? Ah&FiIbATS MddR of a
process comprisingdpresfdllowing: stepsy @53(a) mmwywwwatmmmmwa@m an ester of a

polyhydroxylafed %@@Qm&z@y@r%%we@fe@sr@mt&er%m%ﬁ%m%%%%ﬁr@ ghlofipating agent so as
to give at least one mlxtu con chlorlnatln nt (b) at least a

dri ter
fraction of the mlxteurgr?o LIRS R g(gﬁys reni 8“ n}%g Cicﬁ%(??actl SR FRMSVE m%f% (b) is
subjected to an oﬁ@%lﬂﬁf@d)élﬁfmmmnfawé}@h ﬁﬁmﬁ@%ﬁ@&iﬁtﬁ@bwmmsﬂa@wmi@hatlc
hydrocarbon is adgBddm0sgdarnte iﬁ@&ﬁtﬁ}yﬁﬁﬁhm&ﬁmmmﬁved in step (b), a mixture containing

water and the chiorohygj @%%%%%épgb%m&%cg%;%ﬁm RIAAgEn, SR AS RT3 e it the

fraction removed in step (b ss’for preparing a ch oro in accord ing 'to the
invention, th 35séﬁ%ﬁ6ﬁ of Eh%%ﬂ%ﬂ?ﬁ%& dheriherperesrsisdiashrdintHeteaction mixture
from chlorination ofithnpdiyinydhdxyilatechatipthatie hyidrboariamrdthiéphal® hydrocarbon, the

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 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



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) A polyhydroxylated aliphatic hydrocarbon, an ester,of 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 distijation gsgiokistHpRing Hﬁpﬂmwﬁm@@i@@m apatiancongepiatedya water, in
chlorohydrin and i, chigroliydrin esters. 1246) ALleast a, @%Eﬁﬂe%fm gldé) ”'%eﬁ?&%‘&%%%s‘tep (b) is

subjected to a separating operation in the resence of at least one a &'50 as to obtain a moiety
concentrated in chl&FERGHr ra‘f%l‘i”ﬁlé’rﬂ%&jﬁ%?f@%ﬁ&?@ﬁﬁ%fﬁfﬁ@%@%ﬁ‘@o% by weight of
water. The separatfitigrdpgiation, if imbne thantulady s0décantationn2sthesptocasshtor producing the

chlorohydrin sccorsiagiouhndaventian, the dsaleiionranche.Usadipenkal the.albecrampounds of the

reaction mixture may be carried out in accorgance W|th methods as descri ed in the application

entitled” Process FOF RIS R IS FBR IR ) RATS i RIG A o h § tetR Sihatic hydrocarbon
', filed in the namecofiiBBLVAY fShoamn25tisessame day as the present appllcatlon A preferred

treatment consistgdp &up&gﬂp@r@x@@ﬁg@aﬁﬁﬁ%t}w&r&qm %Q@té@@@ﬁ%i drighyigmperature
oxidation. Partlcularcr#lenn ndsfmagﬁe ofa rac ;grxp arlnacgr Gchlg{ in. th?t comprises the

following steps : (a) ap AV 3’xy alofﬁatHH rocgr 8nlsérﬁ ester o? a po iV &lr%xylated

aliphatic hyél?bcarbonf’&eatﬁﬂﬁiu?@ %@@@Wﬁt@é%&@ﬁi%i@&ﬁm@%ﬁn@&(ﬂhmﬁm content is
less than or equal to gdtg aadchiasnating agent and an organic acid are reacted so as to give a

mixture containingat leagtthe ahIQIORYHN- AR RYPIBANGS {0k a) 6753 A.BReR Qf fhe
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



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 800C. 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. Particular
mention is also made of a process wherein the treatmeny of 5 step (6) is a separating operation
selected from phase separation, filtration, centrifugation, extraction, washing, evaporation, stripping,
distillation, and adsorption operations or the combinations of at least two of these operations. In

the process accordingitathedeyestienmyhensthe.chlehydrinis manseablerppiarannls isigenerally
obtained in the fonn,qf a mixture of 10compounds comprising.the isomers of 1-chlor an-2-ol and
o-chloropropan- 101 S0 ALhar I S e T Loe By o S feomers
preferably more tha#S%iP By \ieRjRP et padtictidrilan Fetiah s G 98 F e thiarese ofiffonly contains
less than 99.9% byaeight of the-tlve isemiers;spietenahly tassphans9wiehyweight andinofe

particularly less thag. 90,460y dausialt Toe, el AORSIEN NG R MAY.he compounds

originating from the procésses for preparing the_chloropropanol, such as residual reactants, reaction

by-products, solveRt&EHBSH Whttisl Wardtsiie MALSAI oTTHE 1BEnE L3 UoR o ropan-2-ol and
2-chloropropan-1-cidisrptimmgpeiy igreatertbeanobenuahtocd Ol ¢ pricfe rablyi2Og rgatatitiven or equal to
0.4. This ratio is commopiyiessdhan Qreauabie, 99-and-pieferablyjess hangreauaito 25.  Inthe

process according o, fveniion, when e, chigfohudrins manochiergeianal, i s generaly
obtained in the form of & Mixture's cdmpogn scd¥npnsm the 2=¢RISToethandt isomer. This mixture

generally 25¢8ntaifemrstadsasmmishigdieddstroethefidorbroprefarathy hiofelisho B psaman-

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-o! 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



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 mixture may be compounds originating from the processes for preparing the
30chloroethanol, 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 compriging the isomers of 1-chloropropane-2,3-diol
and 352-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 - 21 - more than 50 %. The mixture

commonly containgnessthian®9:9 Yabnweightefine dwaisamesseoraferaypless thas 85 %o by
weight and more particularly less than 90 % .by we; The other constituents of. the mixture may be
compounds originai‘%f‘%g‘!%?olrshéé ]ﬁ%eer%r%%g%s%g fioerysp%%ga%?\g/?hgg %?8%@%?8%5‘%%“ igﬁ%ﬁé%arg sSF’}SeSsidual
reactions, reaction‘B§Hptodtis Fsesidntshariles prireieRivedtic MiTHE AL Fmemieen the
1-chIoropropane-Zgi%igimmugi-%ﬂhtbqumpm-ﬂ;,ﬁp@l@laﬁﬁ@%dﬁl@ﬁ@fﬁpﬁﬂﬂﬁtﬁﬁé&éﬁ%ﬂ or equal to
0.01, preferably greatey, 1an 9t SRUALIGiG % T RIS £3HR ISAOBHRORLY I6SS.1Rmer sanal to 99 and

preferably less than or equal to 25. 10In the prﬁcess according to the invention, when the chlorohydrin
is dichloropropanol, it is GENBAT BIRARSETH e torhi BPRTRRRAGHE 31 ¢8hBGunds comprising the
isomers of 1,3-dicRloidpropam@oliahdia]3sdivhioiopropervdiol gThismiiure gendrall).¢bntains more

than 1 % by weighfefithe.twe-isemersy Rrafgrably marerihans e dyoweight pddnparticulanmore than
50 %. The 15mixt%e9<§oarplg1ﬁ]orré%gca%pt%ins]! ss than 9 %%/% by weight of the two isomers. The other
ay be

constituents of the mixture may %ﬁsﬁo'u%nd(s}roen jifia ing from the processes for preparing the

dichloropropshol, such &8 Yesidospreactantaa&atioissnproducisndbieresardlin particular, water.
The mass ratio betigao:thechardichinropiopty-gbaliand i, &e form of 2 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,



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, preferably greater than or equal to 3.0, more preferredly
greater than or equal to 7.0 and with very particular preference greater than or equal to 20.0. This ratio
is commonly less than or equal to 99 and preferably less than or equal to 25. 25The invention also
provides a composition comprising 1,3-dichloropropan-2-ol and 2,3-dichloropropan-I-ol and other
organic compounds and having a total 1,3-dichloropropan-2-ol and 2,3-dichloropropan-1-ol content,
based on the total organic compounds content, of greatér than or equal to 800 g,/kg. Said content is
often greater than or equal to 30850 g/kg, frequently greater than or equal to 900 g/kg, in particular

greater than or eqyalq,9pQ alkg. spacifically.greaten tha Heaual \ R A9k A0d.¥any particularly
greater than or equal tq. 985 glkfl Tgnz cyom%)cgsrglon maé/{galso contain water and é}drogen chloride.
The chlorohydrin obtaMed'iH the Prode¥s ate R o e TR B eﬁ%\@‘% e s itened
amount of halogerdteokatbmeshinpattictteriobetiprogonionel b desmilted in treapetenbapplication
FR 05.05120 of 2Q/Q6/200Q%. in 82 pliechin thenameaf fhedpplisamteand:the gpmentof which is
incorporated here by reference. The halogenated ketone content may be reduced by subjecting the
chlorohydrin gbtaif?é%yinr ﬁ%e_i%rr%lgggg élggorﬁ%%gafod%grfﬁs(e?ﬁ éﬁl%oa%ﬁ}{gzzné% roﬁgl%1 fgﬁlgﬁé%eﬁd the
presence of water'8iPB§Ssibfeeting the chlorohydrin to a 5dehydrochlorination treatment as described
in this application from pagecdiinedntéopagenbdine 3proccRafticpiapariaptioreismadepéaiprocess for

preparing an epoxide. phereinriqaenpiegelones aedanned asaroghiERANd Whigh Gemprises at

least one treatment of removal of at Ie&?tzportion of the halogenated ketones formed. 10Mention is
made more partictiERPEREOAISELREHSH Bf f)%ﬁfiﬁé’%ﬁ‘%‘ﬁ(‘)’{}ﬁ@%?iaém?gé?ﬂw&fﬂﬁ@%hIorohydrin of
which at lea$t onelfremfiion ispad panett ipptivakdriativiy  poisdsyiroxypied alipkatis idydnrocarbon, an

ester of a polyhydxykatschRiiphatic:hysieearanob Ay thatepf. ateatMmentlared by

dehydrochlorinatiop and g, (reatmert by aselignie dstilalion of g waterlkgtons.

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



15mixture, 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 20described 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 Ie_aﬁ 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 epaxidesrang.ethyiene xide JRRYIRREOXIAL. SlycigiploarichIoroByakinaAnd mixtures of
at least two thereg}. The ehggrochl%inamn of the chlorcgrrrlydrtin may be carried out as described in
|

the application en a4 “pretesetor pP@ﬁé‘?Fﬁﬁnfn %tpeot%%e s‘f‘grting 30 from a polyhydroxylated aliphatic

hydrocarbon and a chléfidtingiagentrafieelimeisarame ot SODAYER bialthengamiesdhy as the
present applicationiianehergantent of which is incorporated here by reference.  Particular mention

petweon a pay o B e Ao i
hydrocarbon or a mixBRMHEBH R 2OBMbARINY QHERECkS FEALEON N HFE CHMttREng at least -
23 - 10 g of chlorohyslganiperdkg:afrppaction drixiurey Bsubjectathtole subsedudintchernical reaction
without intermediate tteatment-...Mention.isalsemade afdheprsarsation.atapienexide that
comprises the folIov_wEg ii%)eps : 5(%A ptolyh dr;»glgted %Ijg)qia#%droca%boon, an ester of a
polyhydroxylated aliph&ti® FRId B APESHIET & RisrIrE TherEness B Witk 5 EhiSHEtRG BSent and an
organic acid®o as to fbremtatahieotyd ek ehioy ehigd iheastmison mirdastiornimiringeatontaining the
polyhydroxylated alipt@gplmblgm{m@hmﬁ@ﬁg@q{gfmww@mm_aliphatic hydrocarbon, water, the
(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.



10chlorinating 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 orgayjic acid so as to form the epoxide and salts.
The process for producing the chlorohydrin according 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 Stdﬂi@@cﬁﬁ%@@E@NMGBM@:@H&'@JH@GIiﬁ%ﬁ@ﬁf@%@&xﬁ@h\ﬁﬁ&;%ﬁﬂlm same day

as the present appligation aq the co tof which is incorporated here by reference. Particular
CCHng il 10 an 1m atl

mention is made o?u roc orp eparlng an epoxide that 25comprises at least one step of
purification of the epPéxigeXEi

6 Aed, the epoxide being at least partly prepared by a process of
dehydrochlorinating a cﬁlbmmad{mem&a&ﬂgbelﬁ@ atleastpartly Qrepared: by gl prosess d@ichlorinating

2 polyhydroxyated apfiati 'FYQ&P&?Y'OR%Q&&S&% Fheely momﬂ e albpat udiggarbon or o

mixture thereof. 30In the process according t |nvent| ?ytdrox ed aI|p tic

hydrocarbon is prefePHBRPGRE ¥ I et GokgdHAT 8 5?8?8 Wa RibPohiBEaRAT  When the
chlorohydrin is dicHlbioedpaind}, theprooessalcopddinhltoithecidv@tidhadypbesfoll cwsthigyas

preparation of eplqty&n%y@qﬂt&mé@ﬁﬂw@ﬁ@@&@t@t@@ @ﬁ@@blomr%@aﬁl e&ﬁtﬁa@degichlorohydrin
may be used in thef??godugt:tlon %fl;jgpé Sl{latm - . The exam%e tlgelo is intended to illustrate

the invention thoug Without < Jectlng 0 any fiitation, o5sH#e W1 Saction-liqut voluine
10 of 6251 A distillation Loiumn (6) was supplied via line (5) with vapours

produced in the reactor (4). A stream was withdrawn from column (6) via
Iine (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
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.



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 (4b§/as supplied continuously with a stream of 20
kg/h of glycerol (1) and with a stream of 47.2 kg/h of 33 % concentrated hydrochloric acid (2). The
adipic acid serving as catalyst is introduced into r via line (3). The reactor operated at a
temperature of 125C and at atmospheric pressu H]i "i‘(f\/% ction-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 colu via line (7) and w |ntro d into a condepnser e stream c

from condenser (SL v@é)él g|1r11?t1’r18%lsug %/Sl)sa %S 3 IEOBAPRLGH lé) ﬂ%\{?ﬁ@ﬁ’ii’%%“ﬁ‘sﬁﬂmed
into aqueous“é}%e@?gfwiKﬁ@l@és@sﬁA‘iﬂffaﬁft@iﬁC@f@héééé@Pé@Q ﬁ@é@i&d%@@ﬁad@w&§ ddydiedivg line
(11) to the togefcolumn c(@aiﬂcpzﬁdﬁri@mﬁqiﬂtﬁiﬂ@ﬁ@ﬁlﬂ%e&ﬂkﬁﬂ@@ﬁb@@kt@&i?%@@e@é&ﬂpgﬁﬁdﬁss volatile
compOLg1d gﬁ%ﬁg&d@g%&%l'gﬁg %s%grly o, %(g LRISS X&Sd (g%tg? Ctorr@s)sv aa;!‘,l ?’gogf,s %f p oS 01
productlon oro anol consisted of a dichloropropanol satura &d aqueous phase, Which
withdrawn Vi i#5e? i@)haé‘r% BahgteedBIPAtED 6F bophase, Shien Rﬁ%%ﬂ%%‘/@ﬁ bF&QFh@U(llQ

The overall praguétiparod ichldyojer opanol; eantaining 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 (%PH&&@%BM&I@@I@@I@&PWSt@mrhﬁmﬂcv@&ﬂgeé&{@&%ﬁﬂ&%o%ﬂ&ﬁ&ié%@'

steady-state atal1y§ %nt nt was 1.87 mol of Weak aC| a,[nd ester f nctlo |ned Wlth the adipic
cergl an es?tter%o ghyce ol Qse § 1 reqse 45 190 es o §&
acid per kg of feaction mixture. & The r anic art of thie consttuents of the re iXture

comprisés 38536108 0f dieh %FO&@%F@@%%W@@%%@&@@%& parbpl ﬂ"le hqu}d

reaction medium.

3. Process according to Claim 1 or 2, wherein the composition of the liguid 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



monochloropropanediols and esters thereof, 5.5 mol % of glycerol and its esters, 309.1 mol % of
diglycerols and of chlorinated diglycerols, and 1.4 mol % of acid. - 25 - CLAIMS 1. Continuous
process for producing dichloropropanol and/or moneéitoropropanediol, wherein a glycerol, an ester of
glycerol or a mixture thereof is reacted with a chlorinating agent and an organic acid in a liquid reaction
medium whos® st dy- Stateceomipasitionedetpridhs glgserobariddretsioidiyeeiohwhose sum
content, express@dms 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. Process

according to Claim, phierein, the.siady-siate sUPROSIaR;camiRtRes Qlyeerokand gsiars of glycerol

whose sum content, expressed as moles of glycerol, is 109reater than 5 mol %, the percentage being
based on the SASHAIL A B He NG erFEaCAbr RREIo MO ABYBEAR S cording o 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 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 90 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 monochloropropanediol and
dichloropropanol . 956. Process according to Claim 5, wherein the composition of the liquid reaction
medium in the steady state contains the monochloropropanediol and monochloropropanediot esters
whose sum content, expressed as moles of monochloropropanediol, is greater than or equal to 11 mol
% and less than or equal to



- 25a - 85 mol %, the percentage being based on the organic part of the liquid reaction medium. 7.
Process according to Claim 5 or 6, wherein the composition of the liquid reaction medium in the steady
state contains dichloropropanol and - 26 - dichloropropanol 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 I?éuid reaction medium, 8. Process
according togn one of Cl%i,ms 1to 7, wherein %Itycerol, the ester of %%/c rol or the mixture thereof is
obtained sta iﬁélﬂr(?ﬁ{?@% SRS N AR fO e g B S EREEA54RE ﬁ’g tochiRrgnesfedims | to 8,
wherein the ehekriating agenelsgaseons Hyadigsa dthioridequal 107 Progdss tequndingdgeaningne of

Claims 1 to S uhesgitthe-@rgRnie-asicis animpaityRresentin 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 lorination 1 i . ‘ ing.to ne.of Claims 4 t e;LO ,
wherein the est rsg?)%%&%iggggﬁ%%gﬁg %?chlg%&%%?ﬁ;ﬁ é%%ﬁgﬁﬁ%gn%%ﬁi&ggﬁégfo?%aég%% t]ﬂle
1Sglycero

chlorinated oligbinBHS BFGRAEETS! FeQhIF e Ao e B B8 BrE it a Bd i |, the

dichloropropanol and/or 15monochloropropanediol and the chlorinated oligorners of glycerol. -27 -
13. Process for th&-presaragerostiapishisronye th Girideny decshidirrticheofhdicinetiogropanol obtained

by the procesgeaccopdigie lanyafelaimsilido 12. 14. Process for the production of epoxy resins
using epichlorohydrin obtained by the process according toclaim 13.  15. Liquid composition

comprising a dichipsopropanal-andiat menachiproprapanediol odighloroprapanal apdlos i .
monochlorop_r%ganedml estersggll %;lgiol esters offiglycer?l, chlorinated oligomers of glycer(ﬁ and esters

of chlorinated }Jgrgﬁ-,gﬁs%iﬁtg]@ &k}gﬁg}gﬁ) siyeerol or the mixture théreof.

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.



(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 quu‘i@]?scomposition is greater than or equal to 10

mol % and less than 98 mol %; and (c) the sum content of the chlporinated oligomers, of glycerol and of
the esters of the cifdr'ﬁ%%g%? ﬁb%nﬁg%g’)pgf wge?g,eé’i%?fggg&é@é&%ﬁ%%%6%’@%%%}8&3%0{}1 f}cl)rganic part
of the liquid coshisaeitiondscdreeeprandyy drearjoat oD TdBt oand [sdahan RO Mbl %. 16.
Composition comprising 1,3-dichloropropan-2-ol, 2,3-dichloropropan-1-04 water 20and hydrogen

chloride and hayingtaltoted<k,BxdibblprepropaneZ-glend & drdichioreprdpantsel-bontesit dasechen the

organic part, of greater fhanon.eaualiig 990 g/kg.  17. Composition according to Claim 16 having a
total 1,3-dichIoropropan-Z-OT’and 2,3- dichloropropan-I-ol content, based on the organic part, of greater

than or equal to 9 /kg.. . . 18. Composition comprising 1.3-dichlorgpropan-2-gl and )
2,3-dichloropro aﬁ-gquéi%é%ﬁ%r\? %Sh%%]té)f)fgtﬁ%ﬁl%r%cgtf)%aﬁffpoaf}é%a}’g? T(ﬁ%:?ﬂ8?§}poﬂb(}ﬁé%9@8%%htent,
based on thélsiyarerparnd rgatenonarh e apioarRs 900 ks #htrwhbrelisthel ZBdkshioropropan- -
27a - 1-ol coctieninbasesigoribes surpl contenhofelig-dichibroprapan-Rsohans & Sidichiprerropan-1-ol, is
higher than qeguial 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 hydrqcarbon,.an ester of.a polyhydroxylated aliphatic
hydrocarbon® ac%rillf:x%&% ‘ff%é%%%ﬂ%%@%@f@%%. F?%%%Ioerslﬁeéﬁ 4 %158%0 hea‘%% G258 W a liquid
reactiol’medium whis§eostendy- stasticapap sXitionl cpvdprisesais polylayerioxyhated alipHatiad less
hydrocarbon and esgters efjthepalghyerexylated 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 RerceNAgHRAING basedinBitiecpiaRnicRal Al ki isastionmegdiurydo figure.
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-



-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 % by weight,



