1 Composition comprising glycerol, process for obtaining same and use thereof in the manufacture of
dichloropropanol The present patent application claims the benefit of patent applications FR
08/52206 filed on 03 April 2008 and FR 09/51260filed on 29 February 2009, the content of both of
which is incorporated herein by reference.  The present invention relates to a composition
comprising glyeesokitled SorppeRancitial}rdd procesers torahbtaning i ARadite theuseefibe composition
in the manufacture of dichloropropanehafd@fdeariiespuadusissuch as epichlorohydrin and epoxy
resins.  Dichloropropanol, for example, is a reaction intermediate in the manufacture of
epichlorohydrin and epoxy resins (Kirk-Othmer Encyclopedia of Chemical Technology, Fourth Edition,
1992, Vol. 2, page 156, John Wiley & Sons, Inc.).  According to known processes, dichloropropanol
can be obtaineg_iH'Q %régreﬂl[ar egyp%%m%ﬂggo%ﬁlﬁgy][ %hl%réggﬁpy O@Iog&%gog %)Ig}%aclelgi]oagcohol and

by hydrochlorination of g cerol. Wit oropropanol can be amed starting

( “the latter process, dich
from fossfl fety mraaefidi gr%ﬁ)@’\/\fé% %ﬁ%ﬁ@ﬁﬁs%@%ﬂ?ﬁ% petroeiaasc A0SR resources,
from whictritenfeddibthatbvaistonginateofetedXamplehgitefiatuial. gas or coal, available on Earth are
limited.  In some gradiionsydhedaydesloripationaf glveasa! Siartingigmrensuableqw materials

exhibits a selectivitg/ which leaves aflot tcgbe desired, resulting in the formation of some heavy
by-produtBRAE T 1nd e JARFES lfhiRRRMEE The Ty Ehibh 4 1o M ICRHRRSSISbIBMES limiting the
formationteddasisypt chddiereprdnteoprotlerfisievhiet aredraiateddo thogechavinblipradiicts.  Ina
first aspeehdberesiggrovided a composition comprising glycerol and at least one cyclic dimer of
glycerol at a content greater than. or equal,to 0.01 and.less than or. equal to 20 g of cyclic dimer/kg of
composition, aqr?é%\i%v. (I:ﬁpﬁ%n glry}/%reféi%gldﬁifeﬂts i$ ﬁ?g OJ[é(r) An-or e Iﬁ% 18 48 @ag}uéﬁ%éﬁ%l g of
compositigHchiogehydringasd ek nepues, thikeQhpeviBaavalpredissafiéheneisalifginelamposition as
defined abBoweh datprisimepe/tallonsagestepsidia) WaemROSHRNIMY. zomprising glycerol, for which the
content of cyclig di f.ql [ ition, is subjected to a.heating
operation at a fgelér%gpe%él%rtg @S’ﬁérﬁﬁ%@%& lﬂ%ﬁ%%%%%%\%%@ﬁéé@%ﬁ%ﬁ#n%Feﬁ%}r%ageb%e of a basic
agent; (b9 TYMBBLEBN (%) Sbidinstlatifise ey of i EPR RbjediEl wlephrdtii@dn Bperation or
to an evappdatidroopetationt fivordel: t3Volhtalie dsterdistittate dichibapeyancrate, tecdnapasition
comprising,glyeerabandableashongacusis dimetfolireralat A sentent gigatenihan.oregual to 0.01
g of cyclic %m{g{lg%%i?comg#smo%c%ﬁ?%e frac[&lllg‘gh%t%? composition (Il) obtained at the end of step
(b) is subfSERH At ARt SRe BiEE o The &t ng JAUSH LIS CoRIsESitOh SEM&NSing glycerol
and at least sata)ais diverlofihleblolbatEadbrarsdinftiess than or equal to 20 g of cyclic dimer/lcg of
composition.  InlopéiishaiRest heiodmBiRidedA RIogsse i ManNiasbminadichiprapiopanc, in
which at leaet ene compositan aceerding io e fist aspedt s reasted ith a chiorinating agent. —In a
fourth aspect, there s provi &d a process for manufacturing giscﬁffo’ré%srlcl)plgﬁole felBit giyerol is
reacted wifF e hsaRE st sl Ede nepeRsaTitprelvnEteln the ratio between the quantities of
cyclic dimers ofglykereaitandHithe swivetihepoisititios ofghiaerolantoiwyelisr disestaf glycerol, is
greater t@ﬂcﬁ%ﬁl _ﬁ?e%;%%l@ﬂ% I\gﬁﬁzﬁhﬁg_%&q&yﬁ! {%O%Q %%,a% In O%Q&Q aspect, there is provided

the use of a composition according to the first aspect for t acture of dichloropropanol. Ina

sixth aspect, tHBré L Hrathaet B PoteBR I Sh IERAFHG ® SrERHIRG B IHcsEPh BRdiAY l8R6tprocess of
the third aspegtslic vinich tfeztiichiorapropameholtamedtizsubjegtad to @ (e hydrieehdrnasion reaction.

In a sevepth asgess shere {sIRauideta wpem&gﬁmnwaq&y%&P{ﬁ@'%[s?tefﬂri%&ﬁmfi?ng the
process of e;%urth as%eﬁit |r11)§%h|cht e dichloropropanol obtained is subjected to a

A
dehydrochiptation Yes o afl g i g SREREYs provided a process for manufacturing
epoxy resins or glycidyl ethers or glycidyl esters or glycidyl amides or glycidyl imides or glycidyl
amines or products that can be used as coagulants or water-resistant resins or cationization agents or
flame retardants or ingredienth for detergents or epichlorohydrin elastomers or halogenated
polyethers-polyols or monochloropropanediol, preferably 3-chloro-1,2- propanediol, comprising the
process according to the sixth or seventh aspect, in which the epichlorohydrin is subjected to a
reaction with at least one compound chosen from monoalcohols, monocarboxylic acids, polyols,
polyamines, amino alcohols, polyimides, polyamides, polycarboxylic acids, ammonia, amines,
polyaminoamides, polyimines, amine salts, phosphoric acid, phosphoric acid salts, phosphorus
oxychlorides, phosphoric acid esters, phosphonic acids, esters of phosphonic acids, salts of
phosphonic acids, phosphinic acids, esters of phosphinic acids, salts of phosphinic acids, phosphine
oxides, phosphines, ethoxylated alcohols, alkylene or phenylene oxides, and mixtures of at least two
of these compounds, or in which the epichlorohydrin is subjected to a homopolymerization reaction, or
in which epichlorohydrin is subjected to a reaction of oligomerisation, of co-oligomerisation, of
condensation, of dehydrochlorination and of hydrolysis, with water, or with a di- or polyhydroxylated
compound which may optionally be halogenated and/or have ether oxide bonds and/or double bonds
capable of being halogenated in a subsequent stage, or wherein epichlorohydrin is subjected to a

reaction with water.  The present disclosure therefore relates to a composition comprising glycerol
and at laact one evelie olinomeaer of alvieernl at a conteant Aareaatar than or eadrial t0o O N1 and lace than Ar




One of the main features of the present invention lies in the low content of cyclic oligomers of glycerol
in the glycerol composition used as raw material in the manufacture of dichloropropanol. - 2 -
Specifically, it has been found that the presence of glycerol oligomers in the glycerol contributes to the
formation of heavy by-products in the process for manufacturing dichloropropanol by hydrochlorination
of glycerol. By heavy by-products in the process for manufacturing dichloropropanol by
hydrochlorinatibn ofglyoératpecte intends poodelrdte ghycess| GligorersngHich compdxetivartially
chlorma_tq@eﬁawgfo%zecm&@%%&g hIVIROUHREBAING: O R RALAERY (B Hisehtis bgligved that the
compositign ot{ﬂlstg%heav%/ y-Pror(%tHcta, WhICE |§Irela ed ’raﬁ%nofgf%loisrhers }(](ﬁ)%tgf chemical structure of the
heavy by SFolUSE BRETBIHER BRERE IR T ERETEH 1DIFAI EihmE AREHISEeYs for
manufacteithigesiéioropeaipem operatibheat erigpaitionrofs aetethdanyobegraldiocts i€ vekielasel to improve
the seleitdyﬂy mw][@;nem/_ﬂ'ﬁédpgés@mW@L@%ﬁ%mﬂér%gwﬁf&:{ﬁh@1%1@1@\»5% Qlyﬁpécg@lucgs ihn the
process for. manufacturi ichloropropano rochlorination of glycerol are.believed.to behave as
D oot o S B B e B B SR8 o ot
in heavy ByitoduRIR HTikaE 9 HeiheraneEice 8 fOUMPHbN D EMDESIBE RV AgeAtbisceral, to a
decreasedidichidioginpandhpraguchvityoio-an drereatenbinevitcosilyiof tieyerctdandnegdium leading

to difficulgs.of mINRG-ARS! dissalving,tae #eAct tésﬁ%%”ﬁlgg 8%&%%!95@{@ ?&?t%fgﬂ%)%é :(%%%”d to an

increase in the frequency of the purging operations of the pfocess. It is also tu r ed, that some

partially cHBIFEIL Lot dFGF e RHSATSR REBIRBIn SR A5G PEEHR RSPEBBHHRSARRRRSre close to
the boilingltermpératlae loédichtorppliopamet whitirean anakesepardtiess theneodifjosltadd glso have a

negative ipRagt OB feWsJream wrpiggesses using dichloropropanoal, like epichlorohydrin and
epichlorohydri;} derjvatives manu acturing. rQcesses. m%}‘ual com(%osition of he%\t(y-by-products
is necessary. THi& BPHASPEEnPESaoRTR & RIPES BB TRPERRSG Y M B AP ERRSH BF cyclic
glycerol ofigjprheiddastvaglgerolsidmattddio gie thediiottieprratiorerstastionth30thithinatngposition
accordingyt@dhe invention, the glycerol content is generally greater than or equal to 500 g of glycerol

o 900 o/kg, colraly AR A GRCA 5 GBS SR IO R i b gk,
frequently*dragte cliesidriederated 990 i eppeificageas dfehicnehian Brediua b o9mdhg/kg and in
particularrgtedberiban the ggualitizs-3f cyclic dimers of glycerol and of the sum of the guantities
of glycerol and of cyclic dimers of glycerol, is greater than or equal to 0.01 and less than
or equal to 20 g/kg.
In a fifth aspect, there is provided the use of a composition according to the first
aspect for the manufacture of dichloropropanol.
In a sixth aspect, there is provided a process for manufacturing epichlorohydrin
comprising the process of the third aspect, in which the dichloropropanol obtained is
subjected to a dehydrochlorination reaction.
In a seventh aspect, there is provided a process for manufacturing epichlorohydrin
comprising the process of the fourth aspect, in which the dichloropropanol obtained is

subjected to a dehydrochiorination reaction.



999.95 g/kg. That glycerol content is usually lower than or equal to 999.99 g/kg of composition. The
expression "cyclic oligomer of glycerol." is understood to mean a cyclic compound resulting from
condensation reactions between at least two 5glygerol molecules, i.e. a compound resulting from
condensation reactions between at least two glycerol molecules and the chemical structure of which
contains at least one cycle or ring. In the composition according to the invention, the cyclic oligomer of
glycerol is genénadly e glampspend teatdtinghooidedongensat dorreactidnsbatwepoxlQatieast 2 glycerol

molecule?}ddngrx) e@leps 3t @9@1&%&%%@% Cu}»&%ﬁ&@@gﬁ@ﬁ%ﬁ% D aNESHlduolecules

(hexamer frqu at mo f%gcerol mao es (tetramer) and more specitically at most 3 glycerol

moleculeS{#HMEl 3* &%I AP SRR OF ST SR bl &F B?Wé@%??cﬁgﬁ%hlch at
least somer ofltmeccasisodratones areﬂ@batéd ifothéetarizast ome einghdfitile d¢henvcalstresture. The

number o AQBEEANSIEUEBCIRG, HRAIS GenalalyAISRISIINARALEAYAIIL B pitenigreatenthan or
equal to 7. and s d%?tlmesareat% anore uaI 0 8 The nur’%ber of at ms constltutlg?&ﬁg ring is

generally]?es%a%han orequal 102 rgcr?ﬁs i 8?1rer15 conqlﬁlrlses a%?e%% Vi &k € and

200ften 26@9@@@%1@% lweq*me@ﬁgbﬁws ﬁraglyebmthomamﬁtg @g.ﬁ@r@m@m@ﬁﬁm@o@f 6 atoms, of

which 2 ofhevalainslareoxygebatansadade, pRIGowapy suliakle, &yslic Adigemersotgivegrol
containin H’%% ing.¢ (iiof o fWhICh 2 of th oms are gen atoms, are
particular c%dnvenfgngodg &% E)o ggmaézrls% ycé’r% oarﬁrt%ff%ﬁggaOQg & Ting %% si tllrﬁedg of 8 atoms,

of which 2781 éaé%rﬂ‘éoél’@%&@‘é‘ﬁ C i 1% afdo i ahamhgmfawc Ofite RhsMIISSIfion
accordingatadthstinye ptiosplthe cyslidoligure bofiglygdrobis peederalalyschp pdndibonibegasyup

consnstln%e&g%h&%ngrse&wmﬂbsgxﬁﬁ% %@@gssgﬁybffigspwﬁltcgaﬁéfgﬁzﬁp% REARL, and

mixtures Ieastb iart%f f%é ero gome n the composition according to th
|nvent|on gI§eevor &R OE)PélelX BYE PR ST 2o %tatlon
reactions Mweéntmgmemmecoﬁesm evhachydlic dipiehlofirgliydeiol.is  subjEbedineraf cyclic
structure g@ﬁ@pﬂi%ﬁ%ﬁﬂ%s{@c@w QNE: NG ANELRFNBRR R QOeUINdDe ringganerAlly comprises
6 atoms, Opegigegtsgm on, 09 co- oiigomensanon of condensation, of dehydrochlorination and of
 hydrolysis, with water, or with a di- or polyhydroxylated compound which may
optionally be halogenated and/or have ether oxide bonds and/or double bonds capable of
being halogenated in a subsequent stage, or wherein epichlorchydrin is subjected to a

reaction with water.

The present disclosure therefore relates to a composition comprising glycerol and at
least one cyclic oligomer of glycerol at a content greater than or equal to 0.01 and less
than or equal to 20 g of cyclic oligomer/kg of composition, and to its use in the

manufacture of dichloropropanol.

One of the main features of the present invention lies in the low content of cyclic
oligomers of glycerol in the glycerol composition used as raw material in the

manufacture of dichloropropanol.



frequently 8 atoms, of which two atoms are oxygen atoms and the remainder are carbon atoms.  In
the composition according to the invention, the cyclic dimer of glycerol usually comprises at least one

of the compaundsesglagted from the group 5 consisting of cis- and POT/EP2009/053766
trans-2,5-bis-(hydroxymethyl)-1,4-dioxane, cis- and trans2,6-bis(hydroxymethyl)-1,4-dioxane, cis- and
trans-6-hydroxy-2-hydroxymethyl1,4-dioxepane, and cis- and trans-3,7-dihydroxy-1,5-dioxocane, and
any mixture of at least two of them. In the corﬁﬁo‘sition according to the invention, the cyclic
dimer of glycerol 10is often a mixture comprising all the preceding isomers.  In the composition

according to the inventigp, tae.eychcrdingesLialrars! 45 gieRr /A uxueconsistng essentially of all the
preceding isomerst 1In th? comy O{Teitign@c?ordigﬂ?) to 1e invEntion t e €O tent of thf cyclic oligomer
of glycerol is often TSEHAN SPEHUAToA0'G SFREEE Shigeheikd PSR MBS SIS H8kuently less
than or equal to 5 BRvHRDAKM e magnel BokdesPaigikignspedifeesmly less than or equal to 1
g/kg, more specifically BgdthantgreadiadtidOthe ghog @ top attivitatyries sittaoraresinal to 0.1 g/kg.

This content ig ofteR graielisRRR B8R SAYRAIGE); OnLAEn IELBIRRARIIAN ARCAFINGf9:he invention,
the content of the ¢ cllg Zog(mif:r %5(9[%0 rol is,ofte Iggs than or equal to 10 g of cyclic dimer/kg of
4] lﬁ,] Cl qa L 1ﬁ1

composition, frequeﬁ?’lyﬁé’ss norequal to | %ﬂ?s SEOTT hly less than or equal to 2.5 g/kg,

specifically less than or BiieuttEieaiteg fadreboyaeinzany [heerhirisdredigued thadteg/kg and particularly
less than or equal torfbdsaibg ol hishcontenbispobidirigredie thaslaseauahooth85 @ikg 25In the
composition accorgipg, {0 the,iventiane e sH TR QORI RLCIS AR in the reaction _
trans-2,5-b|sé ydrox%érfn}lgth I?-1,4-dlqixa%?, CiS- an(g trans-ZfG-bls(hydrl%?)%)meth 0é1,4-d|oxane, cis- and
trans. 6. hydrSy-2 TSRy B A2 AR A O B WA PRIy 1. 5. choxocane is
often less than or equallies FoEPREiETEOhsBels RSNy fPaquedustddsBalirsbiodgumarts HBey/kg, 30
commonly less thawlest2dtrahtoiR: gk G shadiioalypless, thatigy fowmalliedd/Rhehare specifically less
than or equal to 0.5,0fke:an¢lRRFHGHIY ESTH AR AL AR AlIA Rob kol HiS content is often greater
than or equal to 0.8 /kg. The.co sition acc gﬂin t? LEI invention may in addition contain at least
one oligomer of glygggg? Hl‘o’_%aetﬁo?rgﬁ% %e%)rpoaﬁf) & lﬁg%j(iﬁg g?%’l?g‘%?rﬁg?év f%é%%’ferol of linear
structure, of bfanchEdShifetatEoRRPSIMixtures of at least two - 5 - of these oligomers. The additional
oligomer of glycerol is dffercasnixtiyrénehatdehsidivh afithesd gligamatin hedhebexpodssion "oligomers
of linear SthCtUfe"d&qgﬁﬁ{&&gqg&ga@gﬁ%@w%%ﬂﬁ@%ﬁ@ﬁ{h{ﬁ% 9@%99&%[95@?09% lpcated in one

and the same Chalgeggegéggn d?ék\ﬁ@(%}é%a%%& grgglgc'tivity, to an mncrease of the viscosity of the

reaction medium leading to difficulties of mixing and dissolving the reactants

20 and in particular hydrogen chloride and to an increase in the frequency of the
purging operations of the process. It is also further believed, that some partially
chlorinated and/or esterificated cyclic oligomers of glycerol have boiling
temperature close to the boiling temperature of dichloropropano! which can
make separation more difficult and also have a negative impact on down-stream

25 processes using dichloropropanol, like epichlorohydrin and epichlorohydrin
derivatives manufacturing processes.

An optimal composition of heavy by-products is necessary. This optimal
composition 1s believed to be controlied by an optimal content of cyclic glycerol
oligomers i the glycerol submaitted to the hydrochlorination reaction.

30 In the composition according to the invention, the glycerol content is
generally greater than or equal to 500 g of glycerol per kg of composition,
usually greater than or equal to 750 g/kg, in many cases greater than or equal to
900 g/kg, commonly greater than or equal to 950 g/kg, often greater than or
equal to 990 g/kg, frequently greater than or equal to 999 g/kg, specifically

35  greater than or equal to 999.9 g/kg and in particular greater than or equal to



The expression "oligomers of branched structure" is understood to mean oligomers for which the
carbon atoms are located in at least two chains of atoms. The oligomers of glycerol of "linear structure"
and the oligmmensephgdycerol "of branched structure” are not cyclic oligorErsedfigiyeeret. They will
10be referred also further as non cyclic oligomers of glycerol.  In the composition according to the
invention, the glycerol oligomer of linear structure and the glycerol oligomer of branched structure are
independently preferably chosen from the group consisting of glycerol dimers, glycerol trimers, glycerol
tetramers, and mixtures of at least two of these glycerol 150ligomers. In the composition according
to the the inventiasygtbe giycerakpligemer Rhinea situniusanthine ghyeerel oligomenef branched
structure are indegfepde%tsl i{a)lnd frequently a glycerol dimer. In the composition according to the
invention, the glycer&%‘?mer of linear 20structure and the glycerol dimer of branched structure are
often a mixture of the diRSET<BISHRIr St Rl AHPE LAkt SrndirmerdfHPPed structure.
The non cyclic oligertierafiptycdekidtoftdiva mirtsreaicatisasbtwbati the @dmpiowieds selected from
ghﬁzgrr]ogp coelsiszti k?cgﬁﬁﬁ%,@c%ielgdéaww&@@mxfgﬁﬁg%&iL@i%ieelmaﬁ eligapier offglﬁ/cerol)l,) .

-(2-hydroxy-1- roxymethylethoxy)propane-1.2- mena.hr ol of glycerol) an
2-(2-hydroxy-I-hy: F&Vi%egﬂ]?féh}f‘é’)‘% %’%&%ﬁg&f?ﬁ%ﬁéﬁl ‘nfgt?wc ng%c?\%%%ﬁeergo%f% ycerol). In the
rest of the documerittaifiyceieARYBAIEIS Hillso be called polyglycerols, and glycerol dimers, trimers
Jtetramers, etc. will alsdnbkecattash@6digiycerndiy; trighgdercigjdetthgedotdigetaer of In the composition
according to the inygnfians e eyslisRabglvsgiol cepigrbisiafiende ss.tisn veaaal to 10 g/kg of
composition, JredluP Tl bess han-n el (@28 opeaiealiessibanaahegual fo 25 gka
particularly less than or & 190 1 g/kg, mare spécifica /1e5s than or equal to 0.5 g/kg and most
35particularly lesS {RRIATBATE QHAR 1 BSIKEY e BEEHE I RRteREe SR anEH 6‘@%5 to 0.05 g/kg. -
6 - In the compgsitionlactiocding tethecinvedtioethrea Snatlycliomisf B yobwdmekcidesften less than
or equal to 10 g/kgh%g mposition, frequently less than or equal to 5 g/kg, commonly less than or
equal to 2.5 g/kg, specifically less,than or equal ta 1 a/kg, more specifically | n or equal to 0.5
g/kg and Sparticularly less %%%ﬁcgrhéoﬁléf POF %1 cegrﬁ%gl# ?glgo%%gﬁwl%%téﬁgygg%%ﬁan or

15 which at least some of the carbon atoms are located in the at least one ring of the

chemical structure. The number of atoms constituting the ring is generally
greater than or equal to 6, often greater than or equal to 7 and sometimes greater
than or equal to 8. The number of atoms constituting the ring is generally less
than or equal to 20. The ring generally comprises at least two oxygen atoms and
20  often 2 oxygen atoms. Cyclic oligomers of glycerol containing a single ring

constituted of 6 atoms, of which 2 of the atoms are oxygen atoms, are
particularly suitable. Cyclic oligomers of glycerol containing a single ring
constituted of 7 atoms, of which 2 of the atoms are oxygen atoms, are
particularly convenient. Cyclic oligomers of glycerol containing a single ring

25 constituted of 8 atoms, of which 2 of the atoms are oxygen atoms, are also
particularly suitable.

In the composition according to the invention, the cyclic oligomer of
glycerol 1s preferably chosen from the group consisting of cyclic dimers of
glycerol, cyclic trimers of glycerol, cyclic tetramers of glycerol, and mixtures of

30  at least two of these glycerol oligomers.

In the composition according to the invention, the cyclic oligomer of
glycerol 1s often a cyclic compound resulting from condensation reactions
between two glycerol molecules, 7.e., a cyclic dimer of glycerol.

The dimer of cyclic structure generally comprises at least one ring and

35  often only one ring. The ring generally comprises 6 atoms, often 7 atoms and



equal to 0.05 g/kg.  Inthe co'mposition according to the invention, the content of
3-(2,3-dihydroxypropoxy)propane-1,2-diol (linear diglycerol) is often less than or equal to 10 g/kg of

compositionwifegueniigdess than or equal to 5 g/kg, specifically 10less thamygivessaliodg.5 g/kg,
commonly less than or equal to 1 g/kg, more specifically less than or equal to 0.5 g/kg and particularly

less than or equal to 0.1 g/kg. This content is often greater than or equal to 0.05 g/kg. In the
composition according to the invention, the sum of fhie contents of 3-
(2-hydroxy-I-hydroxymethylethoxy)propane-1,2-diol and 2-(2-hydroxy-1- ’
15hydroxymethyl-gthoxinronais; besdirhRranehiad diobsgmlslis.oligniessdhamarggual to 10 g/kg

of composition, frequently less than or equal to 5 g/kg, commonly less than or equal to 2.5 g/kg,

e cgl%on Q{tom . -

specifically less thanor e Ualto 1 /kg, and particularly less than or equal to 0.1 g/kg. This content is
;‘ 9 g y q

often greater than or edBal¢STWSSHIRE 20BTHEE BribLERER 8B comE fodHET N ehtsidenerally
contains dio Is as akesdsiechprifpplicatondvOROOMGROHISstidhedfameied SQIHWVAY SA, from page 1,
“nef30 g? pahgﬁ 2, Bf@ﬁs%an tﬁ@ﬂ%@@%@&@tﬁgj@m@.@g}@f&g@al 5 f%@f{ﬁ?&@,‘?{l@ﬁ%ﬂﬁ?@d&olf ar?)

preferably chosen fr ,2-ethanediql (ethylene glycol), 1,2- ropanedi ropylene.glycol),
1,3-propanediol, 12,2(%;1]5%@#35?5?, ,@%%a%gﬁﬁ?%éﬁu%g%g ﬁ)“oér% 24 crfr)rf'i)x "?éﬁgfg%?ﬁgés?ﬁ%}b of these
compounds. 1,3-ptepéissansnts puriicuridyirefarelihydrontted cbrigsditotPd CESrBINGHS the invention,
the dio | content i§eniesallywgre@tenthan or equal to 0.001 g dioUkg of composition and less than or

equal to 30100 g dioUkg, af Lompesition.cEhigisgueant isQlamiesadbamonsaual e 9Qg/kg, commonly
less than or&eé]ual.to %0 ga{k X frequen}tﬁlﬁéless ﬁh n or equal to 10 I%/kg, usually less than or equal to 1
n

g/kg, commonly 1SS %ﬁuﬂ%ﬁg_l : uég'ka lénedpﬁ%caplélﬁtfﬁqglfs than or equal to 0.2 g/kg. This
amount is often greaterlthi&ia SRSkl TVOHY kY HiecguieHiR giltateslih dinsF afakresd.o1 g/kg,
commonly 35greaienftrar: afiegtnddnsRiid gédkenamidyugiallvhgreateditipamareequal to 0.1 g/kg. - 7 -

The composition accordipgdadfisdauERieaasAersliyconaRnobiceihallu elvessis described in
Application WO 2_(())%7/144{3 o In he|1 name cifeS lﬁ}‘L/AYeSAé.I %O{th%?g %ﬁllr(}(?1 %Er?elgﬁgjeg, Ilne_25, the
content of which i iHFCSISorated Haré by referance. GIyEatol'm y stiierdars parti farly suitable.
5The oligomkts of‘gRreersitrcisatebhisRIefaenas Wﬁ%l%&mﬂly less than or equa
to 2.5 g/kg, specifically less than or equal to 1 g/kg, more specifically less than
or equal to 0.5 g/kg and particularly less than or equal to 0.1 g/kg. This content
is often greater than or equal to 0.05 g/kg.
In the composition according to the invention, the content of the cyclic
20 dimer of glycerol is often less than or equal to 10 g of cyclic dimer/kg of
| composition, frequently less than or equal to 5 g/kg, commonly less than or equal
to 2.5 g/kg, specifically less than or equal to 1 g/kg, more specifically less than
or equal to 0.5 g/kg and particularly less than or equal to 0.1 g/kg. This content
is often greater than or equal to .05 g/kg.
25 In the composition according to the invention, the sum of the contents of
cis- and trans-2,5-bis(hydroxymethyl)-1,4-dioxane, cis- and trans-2,6-bis-
(hydroxymethyl)-1,4-dioxane, cis- and trans-6-hydroxy-2-hydroxymethyl-1,4-
dioxepane, and cis- and trans-3,7-dihydroxy-1,5-dioxocane is often less than or
equal to 10 g/kg of composition, frequently less than or equal to 5 g/kg,
30  commonly less than or equal to 2.5 g/kg, specifically less than or equal to 1 g/kg,
more specifically less than or equal to 0.5 g/kg and particularly less than or equal
to 0.1 g/kg. This content is often greater than or equal to 0.05 g/kg.
The composition according to the invention may n addition contain at
least one oligomer of glycerol chosen from the group consisting of oligomers of
35  glycerol of linear structure, of branched structure, and of mixtures of at least two



The content of glycerol alkyl ethers is generally less than or equal to 90 g/kg of composition, often less
than or equal to 50 g/kg, frequently less than or equal to 10 g/kg, commonly less than or equal to 5

o/kg, usuallyiessdharises equal to 1 Wks, more commonly less than or egaalie20eb/@H@sand more
10frequently less than or equal to 0.2 g/kg. This content is generally greater than or equal to 0.005
g/kg, frequently greater than or equal to 0.01 g/kg, often greater than or equal to 0.04 g/kg and more
frequently greater than or equal to 0.1 g/kg. The ‘Cér‘nposition according to the the invention may
also comprise monoalcohols, such as the monoalcohols described in Application 15W02007/144335 in

the name of SOLYAYSA|IoM:RA0 328 S BmibBicaient of which isiaserapiated here by

reference. ThelsegS ono ﬁ:lgsheo(lf1 are gnerally present at a content greater than or equal to 0.001
g/kg of composition, and’ofteh greater than or equal to 0.01 g/kg. This content is generally less than 20

Wkg of product and oftEReIBEF AP o beRiastd FoP ek 8FprBducinderstend & mMgdsition according to
the invention maychlsenesnipridecivalichicaioontdnhgerdraliyedieater thamhorsggaahtan®i g/kg of
composition gnd legs thamiek fRHekIRR00 grikg. This amount is often less than or equal to 50 g/kg and

frequently less than or 8 ual to 20 g(}é%. %ISH'If;pSe g%ggggeiigon a%%ordingnt(c% Ijtstggoigyention may also

. CXPIGSS structure. 18 4] dan . .
comprise at least one fatty ARG yl eéster and/or one glycerol ester and/or one salt as described in

Application WO 20bg7msasis wisietharaden Sony Ay Isrisidmaplge bV arBanporBIsThese esters
are generally present drlz otiptertrgoéaterdtidn Of egantto300:0hdflegpbbcmmposition, often greater

than or equal to | gfka.Rnd freAtently Greals thamer %H@'J%fxﬂél@oﬁglﬁ&%@t%‘gﬁﬂefa"y less

Less than or ?%ueil to 30 and more often less than or equal to
< s IOM. © %a?lomes

than 50 g/kg of product, and often
10 g/kg. A8 Thggéeg% éaaa}seog'érrtlefa ypre f conten Ater than or equal to 350.0005 g/kg of

composition, often gredciherromBeEiRmpceCoiEL e g BNEHeBUEABIYEFELRISAIR G equal to 0.01
g/kg. This contentiiscgenerally:less Hrarive8rol Oligdkaerarfdaitelredeasatitane ereequal to 1 g/kg of product,

and more often leggithamengauakiaiyladen rohhtdiglhyalicerelalkyleibat dpeaealcohols, water,

alkyl esters of fatty acids glycerol esters and salts may;be by raducts of agerel manyfacturing

15 oligomers.

. Inthe composition according to the the invention, the glycerol oligomer of
Iinear structure and the glycerol oligomer of branched structure are
independently and frequently a glycerol dimer. _

In the composition according to the invention, the glycerol dimer of hinear

20 structure and the glycerol dimer of branched structure are often a mixture of the
dimer of linear structure, and of at least one dimer of branched structure.’

The non cyclic oligomer of glycerol is often a mixture of at least two of the
compounds selected from the group consisting of 3~(2,3-dihydroxypropoxy)-
propane-1,2-diol (linear oligomer of glycerol), 3-(2-hydroxy-1-

25  hydroxymethylethoxy)propane-1,2-dio! (mono branched oligomer of glycerol)
and 2-(2-hydroxy-1-hydroxymethylethoxy)propane-1,3-diol) (di branched
oligomer of glycerol).

In the rest of the document, glycero! oligomers will also be called
polyglycerols, and glycerol dimers, trimers ,tetramers, efc. will also be called

30 diglycerols, triglycerols, tetraglycerols, efc..

In the composition according to the invention, the non cyclic polyglycerol
content is often less than or equal to 10 g/kg of composition, frequently less than
or equal to 5 g/kg, specifically less than or equal to 2.5 g/kg, particularly less
than or equal to 1 g/kg, more specifically less than or equal to 0.5 g/kg and most

35 particularly less than or equal to 0.1 g/kg. This content is often greater than or
equal to 0.05 g/kg.



5processes such as, for example, the processes for conversion of oils or fats of plant or animal origin
via transesterification, saponification or hydrolysis reactions, processes for conversion of mono- and
polysacchasigssoanik @desived alcohols, such as fermentation, and thermaghgpsigabpegegsses such as
hydrogenation and hydrogenolysis. 10In the composition according to the invention, the glycerol may
have an alkali metal and/or alkaline earth metal content as described in WO 2006/100315 of SOLVAY
SA, the content of which is incorporated herein by r‘e@e’rence, and especially the passages from page
7, line 11, to page 9, line 10. In the composition according to the the invention, the glycerol may
contain 15elements otfethanAkaliinetals ahd Blkaline &aidh, Metals excdeatsibeddn WO
2006/100319 of SO VAE\Y SA, tpe ctgntent of Wy tic[\gis 'ncg;poratedthere%n bg? qren&ehespecially the
passages from pagEFHMEETITES HhG RordUsaie B Hise FFmBRoSHe TR iy K& & mposition

according to the tecfvabitid g/ ke oieery fsssesheaipnpddn Ametat srsdipltbssdbtthds other than
glycerol and polyglyegnls angiwhose: Bpdintctdin pasatireon ragesl sopyéssitpennd 1 bar absolute is at

least 15C 9f%atefﬂ%&&@ﬁﬂ@&%ﬁ?&@@a@%.qf%@Iqﬁ@r&%@mk@éﬁﬁw%ﬁmwp 2006/100316 of
SOLVAY SA the contgnt o[)}(vh ch is incorporated herein by reference, especially the passages from

page 15, line 32, {9 BA8"1Y, #15&'33. 25In the composition according to the invention, the glycerol may

contain nitrogen contaififity EomRsiiRTsaa0aERE D E i FRIOT/3oBIIBRET BYAY-EA the content of
which is incorporaigtid:ereipdyy relerence,2edpedialythelpassdgr e franicpafenlodia@al8, to page 3, line
20. The invention,al5 J&1216S I0,3-RIGSES SRefRERIGRALING.ING- comPRSHIgN SQsempiaing glycerol and at
least one cylgdlc_okl) omer gf f%}%%ﬁ g%?# algorétent grefaiesrt an or ﬁe%ﬁ tq. 7%% Ia‘}lr{l)(ljeless _t_han or equal to
20 g of cyclicolig g}]’/% o poSi |§{1,%oﬁﬁmﬁ ﬁ\ﬁ il ﬁ%wma steps: %a a composition (1)
comprising glycergic@figaicihéhanrterbet bybicrke anslipshershgisedhonisnesyttian 0.01 g/kg of
composition, is subjegtay this 35lteating Hpesating diaa terapeiatbd §refater than or equal to 25C and
less than 180C, in the presenaq RkRihasicA88Rto 1% invention, the sum of the contents of 3-
(2-hydroxy-1-hydroxymethylethoxy)propane-1,2-diol and 2-(2-hydroxy-1-
15 hydroxymethyl-ethoxy)propane-1,3-dio} (branched diglycerols) is often less
than or equal to 10 g/kg of composition, frequently less than or equal to 5 g/kg,
commonty less than or equal to 2.5 g/kg, specifically less than or equal to 1 g/kg,
and particularly less than or equal to 0.1 g/kg. This content is often greater than
or equal to 0.05 g/kg.
20 The composition according to the invention generally contains diols as
described in Application WO 2009/000773 in the name of SOLVAY SA, from
page 1, line 30 to page 2, line 22, the content of which is incorporated here by
reference.
The diols are preferably chosen from 1,2-ethanediol (ethylene glycol), 1,2-
25 - propanediol (propylene glycol}, 1,3-propanediol, 1,2-butanediol, 2,3-butanediol,
1,4-butanedio! or a mixture of at least two of these compounds. 1,3-propanediol
is particularly preferred.
In the composition according to the mvention, the dio} content is generalty
greater than or equal to 0.001 g diol/kg of composition and less than or equal to
30 100 g diol/kg of composition. This content is often less than or equal to 90 g/kg,
commonly Iess than or equal to 50 g/kg, frequently less than or equal to 10 g/kg,
usually less than or equal to 1 g/kg, commonly less than or equal to 0.5 g/kg and
frequently less than or equal to 0.2 g/kg. This amount is often greater than or
equal to 0.005 g/kg, frequently greater than or equal to 0.01 g’kg, commonly
35 greater than or equal to 0.04 g/kg and usually greater than or equal to 0.1 g/kg.



(b) the composition (ll) obtained at the end of step a) is subjected to a distillation operatibn or to an
evaporation operation, in order to obtain, as a distillate or as an evaporate, a composition comprising

glycerol andsat lgast ares cyclic oligomer of glycerol at a content greater thanoFeaualtad.01 g of
cyclic 5oligomer/kg of composition; (c) optionally, one fraction of the composition (Ill) obtained at the
end of step b) is subjected to at least one purification treatment, so as to obtained a composition
comprising glycerol and at least one cyclic oligomer gf"glycerol at a content of less than or equal to 20
g of cyclic oligomer/kg of 10composition.  The composition (II) obtained at the end of step a) may

?hptipna“yt be Cotoled priﬁ{égo%a alslmon 2Bt PO EES Sl MANGIAGHING MG a%itllosn agcotrtliingtto
e invention, ste n ows {0 generate a

one cyclic oligom%?%?)a%%rgrosl qg;tsg\{égétlélg ﬁé‘é&é?l%k?gr? oBr8 gﬂ%ﬁ% %]%%r{%nﬁ%fr%é’éfgzligoigerig eo?S
composition.  SRPYXPRAApEXRRREE SR GyPYEsSotRS oﬁl}es%e&g‘s%wg%ﬁﬁple a plug flow
reactor or a stirrednceagietted hereSte pefarmay Gy cavlietihyt etitmuanpaoddadyisudiddantinuous mode.
20Step (b) may be carried giitdmaR% e b distilaiensrlumnsiRiceder instanserplate columns or
packed column_s. _ Stel%é%) may (t))fe carrie ﬁiut1 'Qh%?yi%een % ﬁv%)(grt%tor&l_kee I1;0{ t|(r)1sta_nce_, batch_
evaporators, thin film eva PAESTS S Ipe fi fiim & Bporators, ep &T)’) may be carried in continuous

mode or in disconfif@diEschfoamoniiensdie de shem pisantiit At eHEaBRbb &t gk cording to the
invention, the compesiiidnousegdn, stepriapidssatbenteniqab CyclicOligamelipiaghytbenodoften less than

or equal to 0.005 Qélﬁgi%‘q UsBHY dgam ek eanpbie A0l g/kgulp dhe Rsgcess for manufacturing
the composql na cordlq §§ 300|_ne/%gf|%) _Ehekhg ng operation ogl.stﬁ‘gé‘%)dtlesr%gn%g out at a
temperature dften rcé%et%g’t A éﬁ%fﬁ ueﬁrtby g$/e§(er ar or equgﬁlo routlnetfy greater than or
equal to 150C ancaebaly Bfenteerminbesgwalism s e Mtedeofisnmsabiacturing the
composition accontiiagotedie! itove it @rk o hedheatifoeqperatiereotestdpn(a) igwcdtdddiakgnder a
pressure 35generally gigatgs 3@ Lakatdn Q19 1nbanaksaliie, afisneseaiaptian or equal to 0.5 bar
absolute and freq‘fﬁo%%}%&%%fﬁrsglﬁ% e %%Ioﬁcgh%ga@ieg&. %lclfti% Application
15 WO2007/144335 in the name of SOLVAY SA, from page 3, lines 26 to 31, the
content of which is incorporated here by reference.
These monoalcohols are generally present at a content greater than or equal
to 0.001 g/kg of composition, and often greater than or equal to 0.01 g/kg. This
content is generally less than 20 g/kg of product and often less than or equal to
20 2 g/kg of product.
The composition according to the invention may also comprise water m a
content generally greater than or equal to 0.1 g/kg of composition and less than
or equal to 200 g/kg. This amount is often less than or equal to 50 g/kg and
frequently less than or equal to 20 gkg,
25 The composition according to the invention may also comprise at least one
fatty acid alkyl ester and/or one glycerol ester and/or one salt as described m
Application WO 2007/144335 in the name of SOLVAY SA, from page 5, lines
12 to 20.
These esters are generally present at a content greater than or equal to
30 0.0 g/kg of composition, often greater than or equal to 1 g/kg and frequently
greater than or equal to 5 g/kg. This content is generally less than 50 g/kg of
product, and often less than or equal to 30 g/kg, and more often less than or equal
to 10 g/kg. _
These salts are generally present at a content greater than or equal to
35 0.0005 g/kg of composition, often greater than or equal to 0.001 g/kg and
frequently greater than or equal to 0.01 g/kg. This content is generally less than



-10- Inthe process for manufacturing the composition according to the invention, the duration of
the heating operation of step (a) is generally less than or equal to 8 h, often less than or equal to 6 h
and frequengfy less/tbansor equal to 4 h. This duration is generally greaterdinarp@ieguaddo 5 minutes,
frequently 5greater than or equal to 15 minutes, particularly greater than or equal to 60 minutes and
specifically greater than or equal to 120 minutes.  In the process for manufacturing the composition
according to the invention, the distillation or the evaporation operation of step (b) is carried out at a
temperature usually greater than 80C, frequently greater than or equal to 10 100C, routinely greater

than or equal to 1i§&ianenanaeiicalitiaresienthpm ar gryak iackReCakhiste mRarattye is generally
lower often great%than 2?191%6% gtly lower than or equal to 200C, routinely lower than or equal to
‘ore

190C and specificaﬁ?/?évev r than orequal to 180C. In the process for manufacturing the composition

according to the 15inveniche th& arstmAibH Shatapuraptirobpir R Getbpotes & &ffYied out under a
pressure generallyogigafigr¢rrstreaubbdisGrds mibarpiosohief efieargleaterfdiamag equal to 0.1 mbar
absolute andsfreqyritlyareatehihan shaguakie Arovakaksalbiekhis pregseres generally lower than

or equal to 0.4 bat asqlyie. oftea gwer AR or sualle S0.BALABSRILIG A frequenty lower than

or equal to 20 20Mbar absolute. =in 1 process for manufacturing the cgm%ggﬁion according to the

invention, the temis&FERe REPERSSHAD AANSSYRRG OFRBRTFESROH PRI BEHTBFE generally less
than or equal to 86icylofie mudssstiramartzgpnakid #eGracbemord preferablptéss than or equal to 60C.
25The cooling opgrationis:apnaialy&asHgs Rut over a duration less than or equal to 60 mm, often
less than or le(*)qual to 3911%@@ grrﬁd ngg%u%nggrl 2SS ttohghn or & 131'1t%é51r73ie:@olm5n 5%% Jprocess according
to the invention the basic compcf)un ol%_ s%ep gsgma e an organic. ¥|r_lor aric basic compound.
Organic basic corﬁ%ﬁﬁb%%?@@@?&#@kﬁ?ﬁgidﬁﬁﬁé%ﬁ%%ﬁ%@%fﬂ&ﬁ@ﬁﬂ%ﬁénium or
arsonium hydroxiaéS$@hif Alkalhatid atkadintetatiimeiatoadraielAtesnibprginiodsasid compounds are
preferred. The exprassian, HRosEARECOFMPaNnds iadndessiegsddaimean compounds which do not
contain a carbon-hydrolgﬁ bond. The inarganic basic com ouggnmtg%g e chqsen from alkali and

. . composition accerding 1o the the mven CETO cOntamn
alkaline-earth metal 350xides, hydroxides, carbonates, hydrogen ¢ar Rates pﬁ)psp%ates, hydrogen

phosphates Bhd befseds atherin pleliasia andalialing sdirstasandrsiicdildes and hydroxides
are preferred. Sodiitn2806/ Lld v ftBdEdxide § Archpraferrricbandisbdiuntdrpdrozitecisiparticularly

preferred. by reference, especially the passages from page 2, line 3 to 8, and from page 6,
line 20, to page 9, line 14.
In the composition according to the the invention, the glycerol may contain
20 an amount of heavy compounds other than glycerol and polyglycerols and whose
boiling temperature under a pressure of 1 bar absolute is at least 15°C greater
than the boiling temperature of dichloropropanol as described in
WO 2006/100316 of SOLVAY SA the content of which is incorporated herein
by reference, especially the passages from page 15, line 32, to page 17, line 33.
25 In the composition according to the invention, the glycerol may contain
nitrogen containing compounds as described in FR 07/59891 of SOLVAY SA
the content of which is incorporated herein by reference, especially the passages
from page 1, line 28, to page 3, line 20,
The invention also relates to a process for preparing the composition
30  comprising glycerol and at least one cyclic oligomer of glycerol at a content
greater than or equal to 0.01 and less than or equal to 20 g of cyclic oligomer/kg
of composition, comprising the foliowing steps:
(a) a composition (I} comprising glycerol, of which the content of cyclic
ohigomer of glycerol is less than 0.01 g/kg of composition, is subjected to a
35 heating operation at a temperature greater than or equal to 25°C and less than
180°C, m the presence of a basic agent;



In the process according to the invention, the basic compound of step (a) may be in the form of a
liquid, an essentially anhydrous solid, a hydrated solid, 5an aqueous and/or organic solution or an
aqueous ang/gr-esganigssuspension. The basic compound is preferably intheriamvoiansessentially
anhydrous solid, a hydrated solid, an aqueous solution or an aqueous suspension. Sodium hydroxide
solutions are preferred. Under these conditions of stgg (a), the degree of conversion of the glycerol, 10
defined as the ratio between the amount of glycerol converted at the end of step (a) and the amount of
glycerol used in step (a), is generally less than or equal to 5%, often less than or equal to 3%, more

often less than 1%ang.fregnentivdeas hamen aomal dlA%ey 1) is UbRaCRraldnthesamposition
subjected to step (a may have been 15§roq]uced statrigg frorqﬁ ssil raw mat rigé%%nd/or renewable

. O TA10n Opira ordcr o ogtdl s da d1s
raw materials, preferggﬁ/as %nrt?ﬁg ffom e Hev_vaﬁtl)lep raw materials, as &sCribed in .3605/054167 of

SOLVAY SA, the coriteft BYaRpiels:i3 FRENQSateP AuTanB plrsreph Ard 2hlsasbeperslly the passages
from page 1, line 26, ¢ttigoage 4 dinecyland suchnagrdefintain?pph&tiot WOR2806£100312 in the
name of Solvay SA, %@iéﬂ?ﬁ@rﬁ?%éoxﬂ 5:#R40 page 2, line 5, the content of which is incorporated here
by reference, and o dserlied 1 V0200900 172, 0L SOLVAY Sl poNlenl ghich
incorporated herel § ()’Pré)fér%ce, an espema?ly%lg_ passages a pageal ,T’lnes 16 , and at page
11, lines 4 to 25. Glydefabistedrieat deastinperomiienion HBrmal: Mteard&rfdrexample, glycerol
obtained in processesdmpabtonvensiosiaf ghyitall anplaritoilsend/difaiscsuchodglpyerdlysis,

saponification, transegtetificatiogs R0 IRAl-¥sisol RYJOgsNAHR PresaRsas ad enzymatic rupture
processes, ﬁdLbih as transest?{)iﬂcation or hydrolysis with lipase-type enzymes, such as described in
0 :

"Medium a ong-T%?%pe)%ﬁor'tunities and Risks of the Biotechnological Production of Bulk

Chemicals from Renewhbierpssiiivr SUraaoubehsandralsi BBty e BREW Project,
Final report Prepacedisthpiés:tiiestepitopean Commission's GROWTH Programme (DO Research),

Utrecht, September 2008 4pi,38:3 o @luesilaiginrd stastinadromcemawabig.raw materials is, for

example, glycerol obtained in §g§§es§fﬂsﬁi%lilg%n\{gr5|on z% mono- and %cc)l sacchan(?es ar11d derived
; a

alcohols, such as 1Y SRR ST Ce: FmMoChentical processes Suc gﬁ%%%%ﬁﬁ?fgn and

hydrogenolydfs, asifbaciiBE s orsHE SHEITRT BN Torsgisnd St iow OErRIR)dfics, - 12 -
Incorporated for thedd.SoDephdtbient-afFaarfiyoftceiof Energy Efficiency and Renewable Energy,

Office of the Biomass Pgpgrai.Jyiy.290%Laaes 43, 384826 MonRnandRalysageharides, such as

for example, starch]ucel g‘!g%ee,Cpoerrg|ceS!J£yrIr%aeéésCu[81[_ose,_ actose, glucose, galactose, maltose, allose,
altrose, 5mannose, g% 0se, idose, faa[ose, X Iiose, arabinose, ribose and lyxose may themselves be
obtained from biomass . Step (a) may be carried in continuous mode or in discontimuous mode.
20 Step (b} may be carried out in any type of distillation columns like for
instance, plate columns or packed columns.
Step (b) may be carried out in any type of evaporator like for instance,
batch evaporators, thin film evaporators or wiped thin film evaporators.
Step (b) may be carried in continuous mode or in discontinuous mode.
25 In the process for manufacturing the composition according to the
invention, the composition used in step (a) has a content of cyclic ohgomer of
glycerol often less than or equal to 0.005 g/kg and frequently less than or equal
to 0.001 g/kg.
In the process for manufacturing the composition according to the
30  invention, the heating operation of step (a) is carried out at a temperature often
greater than 50°C, frequently greater than or equal to 100°C, routinely greater
than or equal to 150°C and specifically greater than or equal to 175°C.
In the process for manufacturing the composition according to the
mvention, the heating operation of step (a) is carried out under a pressure
35  generally greater than or equal to 0.01 bar absolute, often greater than or equal to
0.5 bar absolute and frequently greater than or equal to 0.2 bar absolute.



In the process according to the invention, the treatment from optional step ¢) may be chosen from
evaporative concentration, evaporative crystallization, distillation, fractional distillation, stripping and

liquid/liquid exasipnk@pperations and combinations of at least two of theseapgsatioNsgs This
treatment may be carried out under reduced pressure. The tett,' "evaporative concentration” is

understood to mean a process of partial evaporation of the product which makes it possible to
concentrate the residual product to less volatile entiti€s: The term "evaporative crystallization” is
15understood to mean a process resulting in the crystallization of a compound by removing, by

vaporization, a compou&d[gpgltogggmg;qﬁa%g ien i ﬂgl%qlggg ;Ié@ggs% processes are described
in "Perry's Chemical Engineers' Hand a{'ﬁ n the 11th sectlo of the 7th edition, The term "distillation”
B LD I A

is understood to MB4THHE W& BF He3RB PR BRI S APETBINER 8 End described.
for example, in "Pefgaativchlicaliengindeas o agiat dok tinth&apundgdesrihthectuaiddition.  The
term "fractional distilalibi'digdtiodessiaedaly mearaiseriesidistifatibnsyiemihtdistillate is

withdrawn batchwi atzméﬁ@eq%q leﬁl&ggg 0kI% BEAR. . epaalioR of a substance 25 by
entrainment using roc sa; ording to the invention, this

e vapour aterial
material can be an FéLﬁ%q] §FF%?fht B’é‘éﬁ?‘f SHWIEH as, for example, steam, air,
nitrogen and carbon dldmé?@ PToRSIVIEM m@fm@ﬁf@}i}ngéh@ra@mnsﬂ@md@?&mQGMean bringing into
contact with an apprepriatetsomplgtelyosrpastialydnmisciplesoivenittpab Bl makesdipassible to

Splectively exractiie denlied (TRPLAGS. ORORSI, aREANGR ACOHRISIEUTEN, process, as

described in " err)n{ Chemical Engineers' Handbook" |n el tion of th edition. The

stripping, evapora o RHB RS 58 Rt R ﬁzgtf’c?ﬁ %P&Eﬁ%ﬂ él’lé%?(tﬁ% 8%and distillation
treatments may b@mﬁblr}awqoﬁéséémﬁl@r%méﬁrﬁmﬁg otanedteuenveisntean3p B distillation section

or in a partial evap@saiefittppyinBaa cisiilalien cohmroefilyycomiimag ¢ iquidféqsdec 13 -
and specifically lower than or equal to 180°C. '

In the process for manufacturing the composition according to the

15  invention, the distillation or evaporation operation of step (b) is carried out under
a pressure generally greater than or equal to 0.01 mbar absolute, often greater
than or equal to 0.1 mbar absolute and frequently greater than or equal to 1 mbar
absolute. This pressure is generally lower than or equal to 0.4 bar absolute, often
lower than or equal to 60 mbar absolute and frequently lower than or equal to 20

20 mbar absolute.

In the process for manufacturing the composition according to the
invention, the temperature of the optional cooling of composition (II) prior to
step (b) is generally less than or equal to 80°C, often less than or equal to 70°C
and more preferably less than or equal to 60°C.

25 The cooling operation 1s generally carried out over a duration less than or
equal to 60 min, often less than or equal to 30 min, and frequently less than or
equal to 15 mm.

In the process according to the invention the basic compound of step (a)
may be an organic or inorganic basic compound. Organic basic compounds are

30 for example amines, phosphines, ammonium, phosphonium or arsonium
hydroxides and alkali and alkaline-earth metal carboxylates. Inorganic basic
compounds are preferred. The expression "inorganic compounds” is understood
to mean compounds which do not contain a carbon-hydrogen bond. The
inorganic basic compound may be chosen from alkali and alkaline-carth metal

35  oxides, hydroxides, carbonates, hydrogen carbonates, phosphates, hydrogen
phosphates and borates, and mixtures thercof. Alkali and alkaline-carth metal



extraction, stripping of the residual solvent contained in the glycerol-enriched stream and distillation of
the solvent enriched with extracted compounds.  The diols, monoalcohols and the glycerol allcyl
ethers are regovgi@ehirsthe first distilled, evaporated or stripped fraction, ¢ /pusifiedahygerol-based
5composition comprising at least one cyclic oligomer of glycerol according to the invention constitutes
an intermediate cut from the distillation, evaporation or stripping treatment. Glycerol containing non
cyclic glycerol oligomers constitute the residue from the treatment of step (c) of the invention. When
the treatment consists of a partial evaporation of the product, the 10temperature of the intermediate

cut from the glycesolgich fisitionsalpentis.oenraly sreaies than arefuelie 0C, often greater
than or equal to 80C and frequently gre eréhan or eﬂ(@a to 100C., This temperature is generally less
than or equal to ng?&”%?ﬂélﬁgégé}ﬂé yé% Rl BB Ak § Sﬁﬁ%ntly Less than or equal to 200C.
The boiling point of thelfifbegiiaserd reropidtadoditilfeeniBiradhiohas crammenndgregear(than or equal to
-20C, often greatenihas ariaeaahie f Gk ghenbnpiticiabidosatsidhain oreguali® 0C. This
temperature s genpral AkmRFbESA IR ISMPSIPIIR Rk bRy BRHmERRIR R4k sgm he dlycerol-rich
distillation treatmet, %ften at least 5C be#%wﬁhlst mﬁeratu e, particu @r% H%t east (1)3)@ below this
temperature. 20WHEREHIE GRETHEIY TSTEBIFR HU BY RG-SR SRR R rature s
generally greater Hrafatd sglidl ab Zueyusfiehide et iarcorespratreianSodiairequently greater than
or equal to 50C. Thisrtendpesaitisada-gengkathdless than or equal to 200C, often less than or equal to
150C and particularly L@ﬁ&em&@&&mr{e&f%@e?-(gfmed@g@%?@sﬁr&é@ﬁrsmg%ﬂ%@ﬂy, greater than

or equal to 0.001 r. Thig pressure is geperally léss_than or equal to 1 bar, often. less than or equal
0.5 har, e A TSE SHarRG GO oS DA HoTE Sy RNEA, 008 R oF BBl 1 0.55 bar
When the treatmet#t esfiprsewinsepalise vapdration stéps et lrsydaeriBdedrifed out at a
pressure less thars@, efitialde hbasahsalute; B0aftendioa prasaune essdfenamegualsto 1 bar
absolute, and freqyently &ﬁﬂ1956{f§%r.e less than or equal to 0.5 bar absolute. It is generally carried out
at a pressure greater than oy equal to 0.1 mbar, often at a pressure greater than or equal to 0.2 mbar.
When the evaporation %%%%?ZW%W%&%WEWWSE f?a%ﬁ%ﬁagl%%ﬁ?ﬁa‘{%ﬁﬂep, it is carried out
at a pressuré’at Lesstiegd serbnhérengresbure otalvaiaieméanieteoigblirtve muvsdipressure, often at a
pressure at least lo-faharoiaaiers han the-pusstue afdba Step crigabkaud at the lowest pressure.

WO 2005/054167 of SOLVAY SA, the content of which is incorporated herein
by reference, and especially the passages from page 1, line 26, to page 4, line 2,
and such as defined in Application WO 2006/100312 in the name of Solvay SA,

20 from page 1, line 26 to page 2, line 5, the content ofwhich 18 incorporated here
by reference, and as described in W0O2009/000773 of SOLVAY SA, the content
of which is incorporated herein by reference, and especially the passages at page
10, lines 16 to 23, and at page 11, lines 4 to 25. Glycerol obtained starting from
renewable raw materials is, for example, glycerol obtained in processes for

25  conversion of animal or plant oils and/or fats, such as hydrolysis, saponification,
transesterification, aminolysis or hydrogenation processes and enzymatic rupture
processes, such as transesterification or hydrolysis with lipase-type enzymes,
such as described in "Medium and Long-Term Opportunitics and Risks of the
Biotechnological Production of Bulk Chemicals from Renewable Resources, The

30  Potential of White Biotechnology, The BREW Project, Final report Prepared
under the European Commission’s GROWTH Programme (DG Research),
Utrecht, September 2006, pp. 29-31". Glycerol obtained starting from renewable
raw materials is, for example, glycerol obtained in processes for conversion of
mono- and polysaccharides and derived aicohols, such as fermentation, and

35  thermochemical processes such as hydrogenation and hydrogenolysis, as
described in “Industrial Bioproducts: Today and Tomorrow, Energetics,



- 14 - The stripping step is generally carried out at a pressure less than or equal to 5 bar, frequéntly
less than or equal to 2 bar. In the distillation treatments with or without stripping, the reflux ratio is

generally greatef;ibam es;equal to 1%, often greater than or equal to 5% gid-Femugeibsgreater than
or equal to 10%. This reflux ratio is less than or equal to 99% and often less than or equal to 50%. The

expression "reflux ratio” is understood to mean, for a continuous distillation, the flow of the vaporized
fraction to the reboiler over the flow of the residue.~ 12 - The expression "reflux ratio" is understood to
mean, for a batchwise, 10fractional distillation, the ratio of the amount vaporized relative to the final

residue. The amoyn phthadialiap istiisehinaenesaliniess han.cLPALIEIAEIg gten less than
or equal to 100g/kﬁ

of the camposition. compris lycerol. 15The distjllation, fractional distillation or
stripping treatmen Fﬁﬁ?’@’é%g%%ae%ﬁgﬁgwe@%%ﬂ%%ﬁb “&}\?h?éw HRETor examible, be a
settling, centrifugatdh, ¥Hierationd adberpeiom drsiohcdxehbnn gaopteatiorchiverbsss a settling operation,
the operation can hexifpgreves hy-passingibroughs codiesse mdeadsisptjairopgration is often an

operation for adsogpiion on agfivaigd 206arban; o s.T BEIRYGRIARMIRGTIIQIE Hlgtes to a process for

manufacturing dichloropropanol.in whjch at ledst one composition comprising glycerol and at least one
cyclic oligomer of HiSEeF ‘feé?bﬁ eBAR ?&Pé?’ﬂ?&?j or equal to 0.01 and less than or equal to 20 g of
cyclic oligomer/kg of compusitierssisreeiciad RIRstINscERH BRI AgeapeHtioTEINREFEBN also relates
to the use of a corgpesiivn GREPIRINCViyeernl atchatieasbene aysht aliggmealiedftglycerol at a content

greater than or eclyg 19,60 ARAJES A 0AN AN AAlIR 20 AhaxpligRUgomerss of composition, for
th_e manufacture o dlchloropropan%l. 30The orrgosﬂmn(gcgggn&ngas%l)ycerol and at least one cycllc_:
oligomer of dfcerSPEERWSHhEYPEREH 81 SaTdN D .85 B L Han or equal to 20 g of cyclic
otigomer/kg of composifibis freairisat asan dscribaet avd vaden WwbigRdpessWisr manufacturing
dichloropropanol accordingtierhesgueniiencdhe:shintinatng-agamigenenaly coroptises hydrogen
chloride. The partial evaporation of the product which makes it possible to concentrate the
residual product to less volatile entities, The term "evaporative crystallization” is
15 understood to mean a process resulting in the crystatlization of 2 compound by
‘removing, by vaporization, a compound that promotes its dissolution in the
medium. These processes are described in "Perry’s Chemical Engineers’
Handbook" in the 11" section of the 7™ edition.
The term "distillation" is understood to mean the type of separation
20 conventional in chemical engineering and described, for example, n "Perry’s
Chemical Engineers’ Handbook" in the 13 section of the 7" edition.
The term "fractional distillation" is understood to mean a series of
distillations where the distillate is withdrawn batchwise.
The term "stripping” is understood to mean the separation of a substance
25 by entrainment using the vapour of a pure material. In the process according to
the invention, this material can be any compound which 1s inert with respect to
glycerol, such as, for example, stearn, air, nitrogen and carbon dioxide.
The term "liquid/liquid extraction" is understood to mean bringing into
contact with an appropriate completely or partially immiscible solvent that
30  makes it possible to selectively extract the desired compounds, optionally
according to a countercurrent process, as described in "Perry’s Chemical
Engineers’ Handbook" in the 15™ section of the 7 edition.
The stripping, evaporative concentration, evaporative crystallization,
liquid/liquid extraction and distillation treatments may be combined, for example
35  in a stripping column surmounted by a distillation section or in a partial
evaporator supplying a distillation column or by combining a liquid/liquid



35hydrogen chloride can be gaseous hydrogen chloride, an agqueous hydrogen - 15 - chloride solution
or a mixture of the two. The chlorinating agent is preferably gaseous hydrogen chloride. In the

process for manufacturing dichloropropanol according to the invention, t R,lp inati gent may be
such as destrbad i Patent Applications 5 WO 2007/144335, from pageq%?, Tn{eé’@g%qg%age 13, line

35, WO 2005/054167, from page 4, line 32 to page 5, line 18, and WO 2006/106153, from page 2, line
10 to page 3, line 20, all in the name of SOLVAY SAl3ke contents of which are incorporated here by
reference. When the chlorinating agent is hydrogen chloride, the hydrogen chloride 10 may be purified
such as described in FR 08/56138 of SOLVAY SA, the content of which is incorporated herein by
reference, especi&i e patEREEE ﬂ%%eﬁﬁﬁ%u  SHECE596 HEG Ifé?‘fiﬁ ﬁ?ﬁ“ﬁ‘i%‘égﬁ ocess for
manufacturing dickisropropditliatenriify toltratimanshvilecréaetisrrompetidehlorinating agent
may be carried out in atlb sedslivonmecitoksuahidagetietak\h 2006 1omlodofSEH VAY SA, the

content of which s0cararARd NGB (elRentecAIpaRiliheRassages fom page 14, line 15, to

page 17, line 10. In the process for manufacturing dichloropropanol according to the invention, the
composition com p??ﬁ’r?ﬁsfﬁgng‘fﬁ}w&%%_&ttﬁﬁés&%ﬁ3%??&0?%5?@5?%@8@%a %§%1¥troeg}%d such
described in FR 08168862 efrsd@ityynan Sicremsiesnishtrervibichsis iHisrpdiaeidtingrein by reference,
especially the pasgaggmérastprge Goed dopageckibnlioeREelncthe ptigoesssfosmméantifacturing

dichloropropanol agcording i theniovention, gﬁtgﬁqg?igﬂﬁg%\;g@dggjorinating agent may be carried out
in the 25presence of a gatalyst, &;;eferablg/ a carboxylic acid or a carboxylic acc'!d degvative, such as
B At :

described in Patent ApBYi i SR %r%arﬁlﬁa%‘féa@,rﬁ%%nf Y

0 ﬁé%emf: filfe 35 in the name
of SOLVAY 8, afnpriappticAtisnWeordes/erbiem, fro gl ysamd-gshidistlatopggoetiie 10, and from
page 13, line 1 to pageall glingc3iitheseqgiants ofGvbithanedrediporatamhdeccibdireference.
30$ucc_inic, glutarﬁe(ﬁggﬁgg,@gg@;iﬁaﬁ%@%&l&g @?géﬁﬂoﬁigi@{ﬁ&%@y@ gletra: qépspxylic acids and
derivatives thereof such as u%@ﬁg des, np / g}%l%es, esters, %%gé a Ees an rlgsrlstes are examples
of catalysts. In the“f)alja)(%g%"lig(}|I uéaé’tﬁ?ﬁ?ﬁq i P(Sﬁ%‘ﬁg%% accdrdlrlag tG'thHe Y
than or equal to 200°C. The boiling point of the first glycerol-depleted distilled
15 fraction is generally greater than or equal to -20°C, often greater than or equal to
-10°C, frequently preferably greater than or equal to 0°C. This temperature is
generally at most equal to the temperature of the intermediate cut from the
glycerol-rich distillation treatment, often at least 5°C below this temperature,
particularly at least 10°C below this temperature.
20 When the treatment is carried out by liquid/liquid extraction, the
temperature is generally greater than or equal to 20°C, often greater than or equal
10 40°C, and frequently greater than or equal to 50°C. This temperature is
generally less than or equal to 200°C, often less than or equal to 150°C and
particularly less than or equal to 120°C,
25 The treatment pressure is generally greater than or equal to 0.001 mbar.
This pressure is generally less than or equal to 1 bar, often less than or equal to
0.5 bar, frequently less than or equal to 0.3 bar and more specifically less than or
equal to 0.25 bar. When the treatment comprises a separate evaporation step, the
latter is generally carried out at a pressure less than or equal to 2 bar absolute,
30 often at a pressure less than or equal to 1 bar absolute, and frequently at a
pressure less than or equal to 0.5 bar absolute. It is generally carned out at a
pressure greater than or equal to 0.1 mbar, often at a pressure greater than or
equal to 0.2 mbar. When the evaporation step is combined with a distillation or
fractional distillation step, it is carried out at a pressure at least equal to the
35  pressure of the step carried out at the lowest pressure, often at a pressure at least
10 mbar greater than the pressure of the step carried out at the lowest pressure.



invention, the reaction with the chlorinating agent may be carried out for a 35catalyst concentration, at
a temperature, at a pressure and at a residence time such described in WO 2005/054167 of SOLVAY

i ges from page
8, line 1, to B"a‘)gze"%l,zﬁﬁf’e“ 10.  Inthe process for manufacturing dichlo%ﬁ)}%ﬁg ac%?)&rding to the
invention, the reaction with the chlorinating agent may be carried out such 5described in WO
2007/054505 of SOLVAY SA, the content of which-34ncorporated herein by reference, especially the
passages from page 1, line 24 to page 6, line 18. In the process for manufacturing dichloropropanol
according to the invention, the reaction with the ¢ Iorinatinl%asg%ntk?%be carried out in the 10

FSBL

SA, the content of which is - 16 - incorporated herein by reference, esp

presence of a solvelt S WL ERLE T G8he

to

& @oritent of which is
incorporated herefnbisy fesfeyenibelcespuaianyatd 9asbages at page 11, line 12 to 36. Oligomers of
glycerol are not considgierkatsstetionypsadiats witlihe phhoassfiphimanfaefunngtaichloropropanol

according to the 15ipvention. fhe feaciionwith g SHGNnaling agent maxihe Satied out in the

presence of a liquid phase comprising heavy co unds other than glycerpol such described in WO
2006/10031§of st?ﬁ_ YSACHTE %81%%&‘18?%‘?1@??}?; i?gcl%rrﬁo#’é‘té%‘%égrg‘?%s é@ape gRao

1

1é.reczln":(l:e, especially the

passages at page?2iined afrolsss tharl FreavHag S5, five eoressiaye i iiEo33s 20In the process for
manufacturing diclildeepsopanal@acaitding iatheuinventian thaa dastiohtwitphdzcdlorinating agent
may be carried outnder stigrng.with g stiring system. sighdescribed in W02008/145729 of SOLVAY

ITRE

SA, the content of Whlcﬁ%s mcorpora];eqﬂéhgereln pé.vs ref renc%, 8%%90'3}1(}’% e pa

30, to page 2, line 33, and o pade 6 o AGRe

W

ssal

sages from page 1, line

OIne ST, I the process for

manufacturin§ dicfirstsme shyidlasiesoeingto thBereerid anee rebitisivaithtbrdieMlorinating agent

may be carried outeiidadiquid

The amount of the fraction distilled is generally less than or equal to

300 g/kg, often less than or equal to 100g/kg of the composition comprising

glycerol.

15 The distillation, fractional distillation or stripping treatment may be

preceded or followed by an operation which may, for example, be a settling,

centrifugation, filtration, adsorption or ion-exchange operation. When itisa

settling operation, the operation can be improved by passing through a coalescer.

The adsorption operation is often an operation for adsorption on activated

20 carbon.

The invention furthermore relates to a process for manufacturing

dichloropropanol in which at least one composition comprising glycerol and at

least one cyclic oligomer of glycerol at a content greater than or equal to 0.01

and less than or equal to 20 g of cyclic oligomer/kg of composition, is reacted

25  with a chlorinating agent.

The invention also relates to the use of a composition comprising glycerol

and at least one cyclic oligomer of glycerol at a content greater than or equal to

0.01 and Iess than or equal to 20 g of cyclic oligomer/kg of composition, for the

manufacture of dichloropropanol.

30 The composition comprising glycerol and at least one cyclic oligomer of

glycerol at a content greater than or equal to 0.01 and less than or equal to 20 g

of cyclic oligomer/kg of composition may be as described above.

In the process for manufacturing dichloropropanol according to the

invention, the chlorinating agent generally comprises hydrogen chloride. The

35  hydrogen chloride can be gaseous hydrogen chloride, an aqueous hydrogen



reaction medium such described in WO 2006/106154 of SOLVAY SA, the content of which is
incorporated herein by reference, especially-the- passages 30from page 1, line 29, to page 2, line 6,

and from pa%e 14, line 15, to page 17, line 10. In the process for manufa}g%%ig [c)jig/t(}loggpropanol
according to I‘?ez?ﬂ‘\’/éﬂﬁfjﬁ the reaction with the chlorinating agent may be carrie OUt T a reactor the

feeding of which is described in WO 2008/107468 of SOLVAY SA, the 35content of which is
incorporated herein by reference, especially the passages from page 1, line 29, to page 4, line 27, and
from page 5, line 34,to page 9, 7 -line 17.  The process for manufacturing dichloropropanol
according to the invention may be carried in eguipments made of qr coated. with m% erials which are

resistant to the coffbeIIT BRJYHN B AMEtHG HBAFTMALPIEIRTBREES RTINS B W ich as described
in WO 2005/0541@7sof8 Gy dygeynShlathde content of which is incorporated herein by reference,
especially the passagesfrieipieags forlingndfiemdnd Bemsesnspdas mantiagiusiag dichloropropanol
according to the inyenu Y rried. | ' ’ : 1 Wi ials which are
10 resistant to th(:{ }c{:‘é%%%lladrrﬁh% C%ﬁ&#ﬁ ﬁ%ﬁ?g@?ﬁ%ﬁ%&g(%ﬁ%%%&%%ggﬁg%mg ﬁ% as described
in WO 2006/1?)03m?%ﬂﬁ‘fé\?ssﬁ?‘?hea%d?eﬁ%%ﬁ‘fcﬂ?%i %%33&@2 B (&ﬂ’%?erence,
especially the pas§agesafiofn ipage 28phine 2 2ntol Baae S70IHE G300 ipiethesethdiketones (PEEK)
and copolymers ofi giylenesanskTochiprotifl uarecshglon® - GAL-h): ateexampiasof polymers which

are particularly cogyel ;?H&%Sh@}@ ialfor eguipments for the process for manufacturing
dichloropropanol by hgﬁ rochlorination of glycerol. The process for anufgcturin ichloropropanol

according to the inventidriTAdRF 5EICHRAERSASSHLIDYEHETh ARG S o N ER ST o4 Fials which are
20 resistant 18 therayrosionyd sk hickisetirg agBR{A3fdBthel Hlab¥<sYcdAdHionsnlEh as described
in PCT/EP2008/0628&45:afi Seoviinaiodhéhaenconientabwhighdtincomeratedesain by reference,

esp?cially the pasgggeef {mg}?qg%a]gelifbe 30 49 page 9, Line 17, and from page 19, line 25, to page
20, line33. ’ ' ’ L ‘ .
In the process for manufacturing dichloropropanol according to the

invention, the reaction with the chlorinating agent may be carried out in a
15 reaction medium such described in WO 2006/1061534 of SOLVAY SA, the
content of which is incorporated herein by reference, especially the passages
from page 14, line 15, to page 17, line 10.
In the process for manufacturing dichloropropanol according to the
invention, the composition comprising the glycerol and the cyclic oligomer of
20 glycerol may be treated such described in FR 08/58362 of SOLVAY SA, the
content of which is incorporated herein by reference, especially the passages
from page 6, line 4, to page 11, line 26.
In the process for manufacturing dichloropropanol according to the
invention, the reaction with the chlorinating agent may be catried out in the
25  presence of a catalyst, preferably a carboxylic acid or a carboxylic acid
derivative, such as described in Patent Application WO 2005/054167, from page
6, line 24 to page 7, line 35 in the name of SOLVAY SA, and in Application
WO 2006/020234, from page 8, line 24 to page 9, line 10, and from page 13, line
I to page 18, line 3, the contents of which are incorporated here by reference.
30 Succinic, glutaric, adipic, suberic, sebacic, dodecanoic, citric and
butanetetracarboxylic acids and derivatives thereof such as acid chlorides,
anhydrides, esters, salts, amides and nitriles are examples of catalysts.
In the process for manufacturing dichloropropanol according to the
invention, the reaction with the chlorinating agent may be carried out for a
35  catalyst concentration, at a temperature, at a pressure and at a residence time
such described in WO 2005/054167 of SOLVAY SA, the content of which is



In the process for manufacturing dichloropropanol according to the 25invention, the chlorination
reaction is preferably carried out in a liquid reaction medium. In the process for manufacturing
dichloropropanal according to the invention, the chlorination reaction ma rri in the
presence of 25BIVEN 801N the process for manufacturing dichloropropa%ﬁ%@ﬁgﬁsggﬁ%the invention,
the dichloropropanol formed can be separated from the other constituents of the reaction medium by
any separation treatment, for example by distillation l 8tripping, extraction or adsorption. After this
treatment, the other constituents of the reaction medium may be subjected to supplementary
35separation treatments.,An[;gn‘F%,éTfh?ot er constituen (t)f the reaction mediu gre heavy products
such as, for examPEVIAETSE GRS 8° PASPERS IR gl CBFor Sfigomers. The
chlorinated and/opegtdiiibaeidBmers of glycerol oligomers and, in particular, the chlorinated and/or
esterified cyclic glycerahalig praesss anchmanie:particudachidhgobloidhatecding/ortesterified cyclic dimers

3{ glycertql furthg'fﬂ?éﬁtB%?Iﬂ?%ﬁ&ﬂ@iﬁ?ﬁ@cﬁp%@&%@é&ﬁ iﬂaﬁhfﬁi&%&%@ﬁ%ﬂy cortrllpoundgl of
e reaction medium, necéssitati i s ency o rges of the reaction medium.
The advantage of%éﬁﬁ&"ﬁieé%%o%%@zggécﬁg?ﬁﬁgg%‘%ergﬁar%a%:ﬁgﬁcn%ﬁ};g%g?éﬁof %cherol according
to the invention foingeepatatsdfeaird piefBnsroSrOpENS! Hemassesny dTRIA PR ALIGH Sftifese heavy
products, in 10parsigidar eichdorinated and/or esterified oligomers of glycerol, more particularly of

chlorinated and/or estegifigd gyelic.qligomers.al.alveaighApstsiilharaeepanticwarly of chlorinated
and/or esterified cyclic dimers of I_é%ero With,@S a result, a reduction in.the fgielggéancy of the purging
e 15i

operations. In the BrSEHER 18F Fi&AETA ﬁ%eci_ ﬁfbl}%tbnr%g%%l%a&o? g 1o the'I5ivention, a
separation ofHichtoesptespffolchomt thelofiaesr %%%Wﬁh%@ﬁfﬁ@ﬂéﬁcﬁﬁg%&ﬁﬁegﬁﬁ%e carried out
such described in M@:RAAWARALS T od-DERAVPHESA bine: toaientespwitth iscinesegesated herein by
reference, especially. the RASSAORSFOBIRBERA 2R dolaRARE bhsiiie.29s Wdheyprocess for

manufacturing dichloropropanol according to the 20invention, a separation of dichloropropanol from

the other compouRtfiBFthe

In the process for manufacturing dichloropropano! according to the

15 invention, the reaction with the chlorinating agent may be carried out in the
presence of a liquid phase comprising heavy compounds other than glycerol such
described in WO 2006/100316 of SOLVAY SA, the content of which is
incorporated herein by reference, especially the passages at page 2, lines 18 t0 25
and from page 15, line 32, to page 17, line 33.

20 In the process for manufacturing dichloropropanol according to the
invention, the reaction with the chlorinating agent may be carnied out under
stirring with a stirring system such described in WO2008/145729 of
SOLVAY SA, the content of which is incorporated herein by reference,
especially the passages from page 1, line 30, to page 2, line 33, and from page 6,

25  line 22, to page 14, line 31.

In the process for manufacturing dichloropropanol according to the
invention, the reaction with the chlorinating agent may be carried out in a liquid
reaction medium such described in WO 2006/106154 of SOLVAY SA, the
content of which is incorporated herein by reference, especially the passages

30  from page 1, line 29, to page 2, line 6, and from page 14, line 135, to page 17,
line 10.

In the process for manufacturing dichloropropanol according to the
invention, the reaction with the chlorinating agent may be carried out in a reactor
the feeding of which is described in WO 2008/107468 of SOLVAY SA, the

35  content of which is incorporated herein by reference, especially the passages
from page 1, line 29, to page 4, line 27, and from page 5, line 34, to page 9,



reaction mixture may be carried out such described in WO 2006/100312 of SOLVAY SA, the content
of which is incorporated herein by reference, especially the passages at page 2, lines 3 to 10, at page
20, tine 28 to page 28, line 20. 25In the process for manufacturing dichloropropanol according to the
invention, a % (it dichbropropanol from the other compounds of e AR R % ure may be
carried out according to methods such described in WO 2006/100313 of SOLVAY SA, the content of
which is incorporated herein by reference, especiallyi the passages at page 2, lines Ito 23, and from
page 21, 30line 7, to page 25, line 25. In the process for manufacturing dichloropropanol according
to the invention, a separation of di chloropropanol from the other compounds of the reaction mixture
may be carried ou‘t’%%rding to methods such described in WO 2006/100314 of SOLVAY SA, the
content of which is incofporatecshéreina8sizgtrefegeiddowspemintlatvedassugds wvpede 2, lines 6 to
ga%tle 3, line 4, a?@ﬂi?'@g RASR LS, dife33nto RAGLL2 3y lifRedSvithiatdRalbevpigcess for manufacturing
ichloropropanol accordi the inventio [on [ from.the other
compounds of ther%lg%lgr% r%’%%l? r%g?ﬁgay%&%?%%%&%ca%%i%gg%gq%ﬁ%%%gsﬁ%{ ?s%ribed in WO

2006/100320°%0f SEEYAVISETRFLIB NI ADOT WHiILAT QIS At S8 HBFeTAERA PARRATLE, especially the
passages from pagedplirkc@dsteipeyesfrtine. 23 mad ivaie pagre B IfiePprgo Gdige 1® line 28.  In
the process for manufacturing dichloropropanol according to the invention, a separation of

dichloropropanol from tﬁxﬁeci;[i% \%&%%&é{])ﬂ&ﬂfr{ﬁf g@ﬁ&}@g@%&}a@%&%ﬂ?tgqﬁgq%%&pcording to

methods such described in %, O 2006/1003150 e content of which is incorporated
herein by referend@*BL5&aTHAY thEWHLBEYS DAt HALRr SoR5dSHRIFE IO Flge 23, line 3, to page
24, line 13. 10In thesptaudestforermasiofabntinghdichieioprgenialdes bt dirmgaes teaditi@stion, a
separation of dichlgrapiopanabiom e othericospavds of Aheslbreadipremixiwridhay be carried out
according to methads sehdasibe] RAOROOALLARSHA AR K R, e LONRNELT which is
incorporated herein by re?ere,nce, especia fy the passages fr%m age 1, line 31, to page 27, line 25.
to page 27, line 25.
Polyaryletheretherketones (PEEK) and copolymers of ethylene and
15 chlorotrifluoroethylene (E-CTFE) are examples of polymers which are
particularly convenient as material for equipments for the process for
manufacturing dichloropropanol by hydrochiorination of glycerol.
The process for manufacturing dichloropropanol according to the invention
may be carried in equipments made of or coated with materials which are
20  resistant to the corrosion by the chlorinating agent under the process conditions,
such as described in PCT/EP2008/062845 of SOLVAY SA, the content of which
is incorporated herein by reference, especially the passages from page 1, line 30,
to page 9, ling 17, and from page 19, line 25, to page 20, line33.
In the process for manufacturing dichloropropanol according to the
25 invention, the chlorination reaction is preferably carried out in a liquid reaction
medium.
In the process for manufacturing dichloropropanol according to the
invention, the chlorination reaction may be carried out in the presence of a
solvent.
30 In the process for manufacturing dichloropropanol according to the
invention, the dichloropropanol formed can be separated from the other
constituents of the reaction medium by any separation treatment, for example by
distillation, stripping, extraction or adsorption. After this treatment, the other
constituents of the reaction medium may be subjected to supplementary
35 separation treatments. Among the other constituents of the reaction medium are
heavy products such as, for example, various chlorinated and/or esterified



In the process for manufacturing dichloropropanol according to the invention, the dichloropropanol is
generally obtained as a mixture of 1,3- 20dichloropropan-2-ol and 2,3-dichloropropan-1-ol isomers -
such described in WO 2006/100319 of SOLVAY SA, the content of which is incorﬁorated herein by

reference, egvﬁ%%?gﬁl)}yfr??passages from page 23, line 34, to page 24, in&SH 1Y 9éﬁ5|f’57’r7('5§(§ess for

manufacturing dichloropropanol according to the invention, the dichloropropanol may contain
halogenated ketones such described 25in WO 20064800311 of SOLVAY SA, the content of which is
incorporated herein by reference, especially the passages at page 2, lines 22 to 34, and from page 22,
line 8, to page 23, line 35. In the progess for manufacturigﬁtdichloro%ro anol according to the

invention, water wiRIRCREX/eSHEET0 T A THRSET Wity SEIGRAISHARARE FST e S WERRY such described in
FR 08/56059 of S@vsatol Saotimscodienpeftivhich theiddorpufedetdier sifichiisdferdiice, especially the
passages from paggck:dingidotRRage Hh6:dipa@Rdbilarly adsdiiamdbaioenionfelates!io a process for

manufacturing epif(%\%l_lr ;ggygfirzcl e?&l%%lﬁ]%rgig &fﬂ@z@oﬁgﬂ@&ﬂﬁgifbegl@ﬁl%%gé-ggnt%éhe process 35for

manufacturing dichloropropanol according to the invention, Is subjected tq a dehydroch|orination

reaction. - 20- PRI P TRRSHTGLR iy e S AR PP B PR BRERIBHRAYIOR of
dichloropropanol gbedrilingrty tfichinpengtionfitray tretiayriedisot under conditions such as described in
the International applicatien 20050541 6 CdmBaeiNaNe @Rl W\ ot atfiecaaitent of which is

incorporated herei&figxr@;g@;égfcempggcggﬁ@%ﬁc@%n gt%%@gﬁe%ﬂgggt&%ﬂ}ne 12 to page 22, line

30. The process for manuf u_rlng epic by dehydrochlorination of. dichloropropanol

drin
according to the irf/eHRERRA e ?rf@&t&d{elﬁ[n%m%%ﬂ%ﬂ%s%E}Eﬁvﬁglﬁggﬁﬁb@d in the International
application WO 20860841 cirlatieatedraedafrSOeniay disotscoabreef wiitls is incorporated herein

by reference, morgzlispedificalivofiepassage encpage &dinesidenior?bi and-es,pagetdl, line 28 to
hage 23, lne 35, mdBRRIRGERR o dANHIREI RS PRIGHRIAYEHN dandeBydioctisrinalion of

dichloropropanol according to thie invention may be carried out under conditions such as described in
the International apbliceticnARFE SHoTBIA HBBRANTIAE %W@f%?%@ﬁ@ﬂ@%k the content of which is
incorporated herein by Feféeamoessmioremanufacturing dichloropropanol according to the

15 invention, a separation of dichloropropanol from the other compounds of the
. reaction mixture may be carried out such described in WO 2005/054167 of
'SOLVAY SA, the content of which is incorporated herein by reference,
~ especially the passages from page 12, line 1, to page 17, line 20.

In the process for manufacturing dichloropropanol according to the

20 invention, a separation of dichloropropanol from the other compounds of the
reaction mixture may be carried out such described in WO 2006/100312 of
SOLVAY SA, the content of which is incorporated herein by reference,
especially the passages at page 2, lines 3 to 10, at page 20, line 28 to page 28,
line 20.

25 In the process for manufacturing dichloropropanol according to the
invention, a separation of dichloropropanol from the other compounds of the
reaction mixture may be carried out according to methods such described in
WO 2006/100313 of SOLVAY SA, the content of which is incorporated herein
by reference, especially the passages at page 2, lines 1 to 23, and from page 21,

30 line 7, to page 25, linc 25.

In the process for manufacturing dichloropropanol according to the
invention, a separation of dichloropropanol from the other compounds of the
reaction mixture may be carried out according to methods such described
WO 2006/100314 of SOLVAY SA, the content of which is incorporated herein

35 by reference, especially the passages at page 2, lines 6 to page 3, line 4, and from
page 18, line 33, to page 22, line 29.



specifically, the passage from page 2, line 1 to page 13, line 16. The process for manufacturing
epichlorohydrin by dehydrochlorination of dichloropropanol according to the invention may be carried

out under conditions such as described in the International application WO 2008/152045 in the name
200f SOLVAW?%@lﬁghtent of which is incorporated herein by referen&’éz,wg)’@@g@g{fﬁ?:alIy, the

passage from page 9, line 22 to page 13, line 31.  The process for manufacturing epichlorohydrin by
dehydrochlorination of dichloropropanot according tojthe invention may be carried out under conditions
such as described in the International application WO 2008/152043 in the name 250f SOLVAY SA, the
content of which is incorporated herein by reference, more specifically, the passage from page 6, line
16 to page 7, line 21 THE Biopwsestdontariacturing Lpipiermpann! Bieaetiva s dhforination of
dichloropropanol dceerting edpreamventidiciiagpbepimedrate dhincdhgtobalrseindsvd fbe preparing a
cf;:orr?hyﬂrin EUCh @ﬁ&@ﬁ%ﬁ%ﬂé%W@&@@é@%lé&&?&%@m&%&%&%@& the content of
which is hereby in _ , ecifi the Sa lnes 26 to 31,
and from page 22 %ﬁrﬂ;)gféggﬁb r?a%ge(fﬁkgg Ig}% g’ﬁﬁg %Or}(l()%t%g%s/gff]\gr}g n%%ﬁ%gg%ﬁéﬁﬁ%%&hydrin by

dehydrochlorinatioly St ERfSrEReTaRbhsRAsPaRsS TOMEARTANIBHIN 2186 hd RSt but such as
35described in WE&@008£00318 23, thepagemd.di8QE.VAY SA, the content of - 21 - which is hereby

incorporated by refereng@@@g&@@%ﬁg@ﬂyﬂ@mﬁﬁgm@&@ﬁ@mﬁadmgﬁ@&qmage 3, _Iine 26, and
from page 24, “neiljl‘xze#%ﬁrﬁ%esg’,garg%% %faich?ogégg&g)gﬁgﬁsﬁfé’&%%%%QFEHF{{I{E%%Q}%QVO'“” by

dehydrochlorination o loropropanol accordi e Invention may also comprise a step of

treating Swater efffG&HHENSTEHES HaLLASEH ! RY BePshasseRindsARMEIBIEREVAY SA, the content
of which is h&beby WiAcIsra 83 ByalcsiereFde] Mbréhspetifivadliy thepassagmsirorhhssge 1, line 18 to
page 12, line 10. byl thenvepsgsesiton man4iasidtingepichianydrip by sehiidreehlerigtion of
dichloropropanol alci:cggd%g%?t‘oet?g iln%ei‘gion, another part of the dichloropropanol 10may be obtained
by a process other thar glécgro chlorination, This process may be chosen from allyl chloride

hypochlorination and alff GicBiRsFEHihMaRsHSEEdgkoropropanol according to the

invention, a separation of dichloropropanol from the other compounds of the
15 reaction mixture may be carried out according to methods such described in
WO2008/110588 of SOLVAY SA, the content of which is incorporated herein
by reference, especially the passages from page 1, line 31, to page 27, line 25.
In the process for manufacturing dichloropropanol according to the
invention, the dichloropropanol is generally obtained as a mixture of 1,3~
20  dichloropropan-2-ol and 2,3-dichloropropan-1-ol 1somers such described in
WO 2006/100319 of SOLVAY SA, the content of which is incorporated herein
by reference, especially the passages from page 23, line 34, to page 24, hne 29.
In the process for manufacturing dichloropropanol according to the
invention, the dichloropropanol may contain halogenated ketones such described
25 in WO 2006/100311 of SOLVAY SA, the content of which is incorporated
herein by reference, especially the passages at page 2, lines 22 to 34, and from
page 22, line 8, to page 23, line 35.
In the process for manufacturing dichloropropanol according to the
invention, water which have been in contact with equipment walls may be
30 treated such described in FR 08/56059 of SOLVAY SA, the content of which is
incorporated herein by reference, especially the passages from page 1, line 7, to
page 16, line 34.
In addition, the invention relates to a process for manufacturing
epichlorohydrin in which the dichloropropanol obtained according to the process
35  for manufacturing dichloropropanol according to the invention, is subjected to a
dehydrochlormation reaction.



Moreover, the invention relates to epichlorohydrin which may be obtained by subjecting the
dichloropropanol obtained according to the invention to a 15dehydrochlorination reaction.  The
epichlorohydrin according to the invention comprises generally at least o nd, as an
impurity, tha‘fvgpﬁ%??ﬁéﬁﬁgdrin itself. That compounds can be selected fror%‘?%r%%%%’%gg%f crude
formula C3H3C13, C4H7C10, C4H7C102, C41-180, C511100, 20C6H802, C6HI9C13, C6HI9C1302,
C6H100, C6H1007, C6th0C12, C611120, C6-43Hr; TW6H140, C71-1100, C7H1402, C9H4C13,
C9111002, C9H15C150, C9H45C1202 and C9Hi7C1304 hydrocarbons, in particular,

methylcyclopcntane and ethylbenzene ketones, in partjcular, acetone, cyclopentanane,
2-butanone, cyclohexanBhi@ 5% -b%@ﬁ%ﬁ‘@,?—iﬁ%@?ﬁ?}ﬁ %8%58&%5‘%?9%‘?’5%%? 1§f15(-)§imethy1-2-
cyclohexene-l-ondlititonpswiotudectding ifa BERINO® T IROCaRg O prdgzonditions

1-phenoxy-2-propanang, daysiexy acetonechalogenajgd deionBaEoooprisng famhs tah8 carbon atoms,

more specifically, i t i ; Ifl | qge[t% d
30chIorobutanonei?gﬁg@egsfggé%?é%%ga‘gﬂ %ﬁd%%&kﬁ%ﬁg%ﬁm%? i oper%g%l,nﬁ)éianal and
ie ol sdedt i

acrolein, ethets, inqsH r OPRATB%0 SThteS B&ffytnidPihated ethers of crude formula
35C61-113C104, C61-Thooreos, osrmettrnirg spidionhvys: pekmbeiyzdnn cbH1iC1302, -

22 - alkyl glyc dylaihenspropiacsresifigialito methlgtynidibethecaeity balyeidyl ethdtaaropy! glycidy!
ethers, butyl alycidyl eI ARy i QthehARHLY shRRIB Aoty 1063 glulduhiner, cyclic

promospowypropat IR OUbU SBT3 SpBROTARE, WTOpyenE Srne e
2,3-epoxy-buithne sptctffaidy. tioreaspeaeificaige 2, lines 22 to 25, and on page 22, line 28 to
page 23, hne 35.

The process for manufacturing epichlorohydrin by dehydrochlorination of
dichloropropanol according to the invention may be carried out under conditions
such as described in the International application WO 2008/101866 in the name

15  of SOLVAY SA, the content of which is incorporated herein by reference, more
specifically, the passage from page 2, line 1 to page 13, Ime 16,

The process for manufacturing epichlorohydrin by dehydrochlorination of
dichloropropanol according to the invention may be carried out under conditions
such as described in the International application WO 2008/152045 in the name

20 of SOLVAY SA, the content of which is incorporated herein by reference, more
specifically, the passage from page 9, line 22 to page 13, line 31.

The process for manufacturing epichlorohydrin by dehydrochlorination of
dichloropropanol according to the invention may be carried out under conditions
such as described in the International application WO 2008/152043 in the name

25  of SOLVAY SA, the content of which is incorporated herein by reference, more
specifically, the passage from page 6, line 16 to page 7, line 22,

The process for manufacturing epichlorhydrin by dehydrochlorination of
dichloropropanol according to the invention may be integrated in a global
scheme for preparing a chlorohydrin such as described in WO 2006/106155 in

30  the name of SOLVAY SA, the content of which is hereby incorporated by
reference, more specifically the passages at page 2, lines 26 to 31, and from
page 22, line 10 to page 23, line 19.

The process for manufacturing epichiorhydrin by dehydrochlorination of

dichloropropanol according to the invention may also be carried out such as
35  described in WO 2006/100318 in the name of SOLVAY SA, the content of



aliphatic alcohols, such as 1-propanol, 2-propanol, allyl alcohol and glycerol, 100 aromatic alcohols
such as phenol, halogenated hydrocarbons, more specifically halogenated aliphatic hydrocarbons, and
still more specificaslél%% bromochloromethanes, such as dibromochloromeg}h@ é‘?romethanes

ne C
such as dichtstH gﬁé, trichloromethane and 15tetrachloromethane, T]Egllcﬁf{ 6?%%;1 anes such as

1,1-dichloroethane and 1,2-dichloroethane, trichloropropanes, such as 1,2,3-trichloropropane,
1,1,3-trichloropropane, 1,1,2-trichloropropane ans 12,2-trichloropropane, dichloropropanes such
as 1,3-dichloropropane, 1,2-dichloropropane and 202,2-dichloropropane, monochloropropanes
such as 2-chloropropane and 1-chloropropane, trichloropropenes such as 1,3,3-trichloropropenes cis
and trans, 1,2,3- (BB BropHBsose Bt ﬁ%ﬁ%{e%elﬁ%?tFﬁ?ﬂ'{?@i%ﬁ‘&?@sages AiH%ropropenes
such as 1,3-dichidrdifepPdgemegecis lardfreand, B3 paxtidHidios {prepease dhdire3&lichloro-1-propene,
monochloropropenes, sush@s«2sablaiarifacapencplcahivratdrisepenaitisknhtiasnsdand

3-chloro-1-propen 1th?o%°§&élg%;%%§%6gﬁ%§ag§%ﬁn%_{%égﬁ?f&?ﬂlé’o%ﬂg@Q aramatic

hydrocarbons, and yet m orobe zegré s, such as mor#)c lorobenzene,

dichlorobenzenes " HehoiopER saHES i’éfﬁé"@ﬁfb}%ﬁé’ R Pt dsIBFBeHzene and
hexachlorobenzer$§)LV sMdéndplrtatan e péirthi nbenbn detsiaentdhith sténsccdighiéronaphthalenes,
trichloronaphthaleggsifeiaanlosenaphihalenese. I>peatact gepeaphthrleacs and

hexachIoronaphthalenﬁg,th(éq8 ragggf&gh%dm@ggﬁg?gcg@%ﬂ[grhy&%{bg&g@&%ﬁéﬁ&&mn of

monochloropropanediols, su chloro-1,2-propanediol and 2-chlorol,3-propanediol
dichIoropropanols?@ﬂ}f’ﬁoﬁof?@f{ii%?ﬂ%%—ﬁ%dﬁ&?%%ﬁ@@?&ﬁ%- -%b?%i&?%?mpamf
10 may be obtained by a process other than glycerol chlorination, This process may
be chosen from ally! chloride hypochlorination and allyl alcohol chlorination
processes.

Moreover, the invention relates to epichiorohydrin which may be obtained

by subjecting the dichloropropanol obtained according to the invention to a
15  dehydrochlorination reaction.

The epichlorohydrin according to the invention comprises generally at least
one other compound, as an impurity, that epichlorohydrin itself. That
compounds can be selected from: .

« compounds of crude formula C3H;Cls, C4H;CIO, C4H,ClO,, C4HO, CsHiO,
20 CsHs03, CeHoCls, CsHoClLO7, CeHi0, CeHigOs, CeHoCly, CsHi20, CsHisBr,
CsH140, CH40, CiH140,, CoHoCls, CoH1009, CoHI15Cls0, CoHi5C1L0, and
CoH17C1304
» hydrocarbons, in particular, methylcyclopentane and ethylbenzene
» ketones, in particular, acetone, cyclopentanone, 2-butanone, cyclohexanone,
25 2,3-pentanedione, 2-methyl-2-cyclopenten-1-one, 3,5-dimethyl-2-
cyclohexene-1-one, ketones of crude formula CsHiyO, CgHip0 and CoHi00s,
1-phenoxy-2-propanone, hydroxyacetone
halogenated ketones comprising from 3 to 18 carbon atoms, more specifically,
chlorinated ketones and yet more specifically, chloroacetone and
30 chlorobutanones,
aldehydes, in particular, acetaldechyde, isobutanal, isopentanal, hexanal and
acrolein, -
ethers, in particular . _
o chloroethers, more specifically chlorinated ethers of crude formula
35 CsH12Cl04, CeH10CLO;,, CsH 2ChLO, CeHi12Ch0:, CeHy2CLGs and
 CeHnCLO;,



bromochloropropanols monochloropropanols, such as 3-chloro-1-propanol, monochloropropenols
- such as 2-chloro-2-propene-I-ol and 3-chloro-2- propene-1-01 cis and trans 10water, salts such as
sodium chlaride, calcium chloride and sodium hydroxide.  The conten ' ities in the
epichlorohym%jg%%(l)zr%ﬁ%g to the invention are such as described in the Ithﬁt('glrfr%?gn%%gpﬁicaﬂon e
2006/100311 of SOLVAY SA, the content of which is incorporated herein by reference, more
15specifically the passage from page 22, lines 8 to-22.-  The contents of those impurities in the
epichlorohydnn according to the invention are such as described in the International application WO

2008/101866 of SOLVAY SA, the content of which is incorporated, herein by reference, more
specifically passage$ fr 1@5@%’;6#?%525{0{3 H’fﬁleﬁi%gﬁr%e{%f?g}y Blg iee{%rfzedﬁﬁ_es 28 to 33, and on
page 17, lines 10 to13, elsieldwl Faiske nronad eleaidin tegste utphglecdlisfhrabidigdypagk 23, in Table 4,
page 24, and in Table Gtpagemd FamsbRbspecifetigantanibgdfdhigsetimpurities in the epichlorohydrin

according to the inve&“mgg%&g&@a&,ﬂs&%ﬂ%ﬂﬂaﬁ%ﬁeﬁa{@%@%ﬂmi&ﬁ\%ﬁg W¥r2008/152045 of
SOLVAY SA, the content of whic %d herelngﬁrefereqﬁ more 25 specifically passages

IS incorporat
from page 2, fine 29, to%%ﬁé@c' (‘éaai)i,gﬁ{gzrgoga %’Tﬂ?ﬁfﬁ]x Y?Bar?gge ’rﬁﬁgoa? ARdTR Table 1, pages
63 and 64, in Table 6, pagesorohesazipmay MeTals MbadePTWAMERS.  The contents of those
impurities in the epiciitotoydiiregeeitiagio the invention are such as described in the International

application WO 200%!_1%%?&5%@QzaﬁéQ,Ls\Aé]Ya%p}Qﬁaﬁeﬂt@%@{)M{B@u@ inegrapsated herein by
reference, more speuﬂgg}léi%gssages on page 2, line 14 to page 10, line 14, and in Table 1, pages 44

and 45, in Table 6, pag and 52, and in Table 7, pages 55 and 56. The content of compound of
crude formuld C4H7C1ermmaie alcoppit uebRy@fgnakcording to the invention is generally higher than or
equal to 350.001 mgik@hethisdonteotibged)enatlysianidicttigrhapgqualdalthbatiikg, often - 24 - lower

than or equal to 0.1 glkg. frequgnily;lWenagREEgxa), o 0.05 g/kg and more specifically lower than
or equal to 0.01 g/kg.” . The content of compound of crude formula, C51-1100 in the epichlorohydrin
o i §

according to the inve%tiBFPfgoﬁ é?g}ﬁ; a’l%ﬁ%é ff‘laﬁso% é@cgfgf;?oo&?ﬁﬁ aflrlilfﬁkg. This 5 content is generally
lower than or equal t& 0¢BleREeHRBE [HiR Atk bremeAres.oricrgrrEdBe ARy lower than or equal to
0.05 g/kg antkmore spegtisgiiytoweiidian or equal to 0.01 g/kg.

o dichloroethanes such as 1,1-dichloroethane and 1,2-dichlorocthane,
o trichloropropanes, such as 1,2,3-trichloropropane, 1,1,3-trichloropropane,
1,1,2-trichloropropane ans 1,2,2-trichloropropane,
o dichloropropanes such as 1,3-dichloropropane, 1,2-dichloropropane and
20 2,2-dichloropropane,
o monochloropropanes such as 2-chloropropane and 1-chloropropane,
o trichloropropenes such as 1,3,3-trichloropropenes cis and trans, 1,2,3-
trichloropropenes cis and trans, and 1,1,3-trichloropropene,
o dichloropropenes such as 1,3-dichloro-1-propenes cis and trans, 3,3-
25 dichloro-1-propene and 2,3-dichloro-I-propene,
o monochloropropenes, such as 2-chloro-I-propene, 1-chloro-i-propene cis
and trans and 3-chloro-1-propene,
» halogenated hydrocarbons, more specifically halogenated aromatic
hydrocarbons, and yet more specifically
30 o chlorobenzenes, such as monochlorobenzene, dichlorobenzenes,
trichlorobenzenes, tetrachlorobenzenes, pentachlorobenzene and
hexachlorobenzene,
o chloronaphthalenes, such as monochloronaphthalenes,
dichloronaphthalenes, trichloronaphthalenes, tetrachloronaphthalenes,
35 pentachloronaphthalenes and hexachloronaphthalenes,

. ciﬂoroaicoois, more specifically,



The content of compound of crude formula C61-11003 in the epichlorohydrin according to the

invention is generally higher than or equal to 0.001 mg/kg. This 10 content is generally lower than or

equal to 0.5‘%{%} often lower than or equal to 0.1 g/kg, frequently lower than or ecgual to 0.05 g/kg and
I

more specifi [Bi&EPRan or equal to 0.01 g/kg. The content of comg ARG B eradeormula

C6F1120 in the epichlorohydrin according to the invention is generally higher than or equal to 0.001
mg/kg. This 15 content is generally lower than or eg@akto 0.5 g/kg, often lower than or equal to 0.1
g/kg, frequently lower than or equal to 0.05 g/kg and more specifically lower than or equal to 0.01 g/kg.
The content of 2,3-pentanedione in the epichlorohydrin according to the invention is generally higher
than or equal to 0.002 MFKgrPFHEbntent is 20generally lower than or equal to 0.8 g/kg, usually lower
than or equal to 0.6 g/kgarcphémyreapes bwarstivhrros-ebiear tb DBapuaydstend dnidiatean or equal to
0.4 g/kg, commonly lowgg thap=acdgyal to 0.2 g/lcg, frequently lower than or equal to 0.05 g/kg,

specifically lower thag o%&%{%ﬁgpgnqhsgéb& r?%?% ﬁléfb%i-%? : %@\@[% g:@aiasig&ug_l to 0.001 g/kg.

25The content of chlorobutanone’in the epichlorohydrin according to the invention is generally higher
than or equalsto 0.001 rﬂﬁ’ﬁi’(”dl.“}'his content is generally lower than or equal to 0.8 g/kg, usually lower

than or equal to 0.6 g/kgramenbleyopsddiver than or equal to 0.5 Wkg, often lower than or equal to

0.4 g/kg, commonly lowgs#bain @bsavatdt G-B A -fegtenthrdpuvet, than or 30equal to 0.05 g/kg,

specifically lower t_halg B@{ﬂ%%'p% o]is%l@i anfl_ m;gé%g%gk%ljy‘_jﬁ% ihap.ps.equal to 0.001 g/kg.

The content of hexanal In ichlorohydrin according e invention is generally higher than or
equal to 0.001 mg/ké’.rqﬂ?i%e'cldﬂféﬁﬁgdg%ﬁ?rally lower than or equal to 0.8 g/kg, usually lower than or
equal to 0.6 Hkg, in wriRly cases 35lower than or equal to 0.5 g/kg, often lower than or equal to 0.4
g/kg, commonly lowes kB aicRaesmihio thidadkgcdraamentiylovaidtbedon Radekiae0.05 g/kg, - 25 -

specifically lower than afeqal 10,00k /K8 ANE MIFaRPERIRAIbARNET AR AL GHRY 10 0.001 g/kg.

i
The content of chloroether of crude fotnul F113C104 inthe . .
mvention are such as descri ed61n ghe Intemati%ﬁa application WO 2006/100311

of SOLVAY SA, the content of which is incorporated herein by reference, more
15 specifically the passage from page 22, lines 8 to 12,
- The contents of those impurities in the epichlorohydrin according to the
invention are such as described in the International application WO 2008/101866
of SOLVAY SA, the content of which is incorporated herein by reference, more
specifically passages from page 13, line 28, to page 16, line 15, on page 16,
20 lines 28 to 33, and on page 17, lines 10 to13, and in Table 1, page 21, in Table 2,
page 22, in Table 3, page 23, in Table 4, page 24, and in Table 6, page 25 and 26.
The contents of those impurities i the epichlorohydrin according to the
tnvention are such as described in the International application WO 2008/152045
of SOLVAY SA, the content of which is incorporated herein by reference, more
25  specifically passages from page 2, hine 29, to page 9, line 21, from page 14, line
1 to page 17, line 14, and in Table 1, pages 63 and 64, in Table 6, pages 70 and
71, and in Table 7, pages 74 and 75.
The contents of those impurities in the epichlorohydrin according to the
invention are such as described in the International application WO 2008/152044
30 of SOLVAY SA, the content of which is incorporated herein by reference, more
specificaily passages on page 2, line 14 to page 10, line 14, and m Table 1,
pages 44 and 45, in Table 6, pages 51 and 52, and in Table 7, pages 55 and 56.
The content of compound of crude formula C4H,ClO in the
epichlorohydrin according to the invention is generally higher than or equal to
35  0.001 mg/kg. This content is generally lower than or equal to 0.5 g’kg, often



epichlorohydrin according to the invention is generally higher than or equal to 50.001 mg/kg. This
content is generally lower than or equal to 0.8 g/kg, usually lower than or equal to 0.6 g/kg, in many
cases lower than or etlusual to 0.5 g/kg, often lower than or equal to 0.4 g/%ﬁgﬁgﬁa%g?l&wer than or

equal to 0.2"9V é{,m r%%]ug%tly lower than or equal to 0.05 g/kg, specifically lower than or equal to 0.01

g/kg, and more specifically lower than or equal to 0.001 g/kg. 10The content of chloroether of crude
formula C51-112C1203 in the epichlorohydrin accor@ihg to the invention is generally higher than or
equal to 0.001 mg/kg. This content is generally lower than or equal to 0.8 g/kg, usually lower than or

equal to 0.6 g/kg, jn many cases lower than or.equal t0.0.5 g/kg, often | an or equal to 0.4 g/kg,
commonly lower t éﬁe%péaﬁéF%agff /Lg%?[%ﬁfégﬁ%nﬁﬁ’y‘ c‘)xrvsgﬁ a%rg%ac%ga té &%ﬁ&?@g specifically

lower than or equatats GIet frkBy drenibre epetuabidl)-Bvedithan or equal to 0.001 g/kg. The content
of diglycidyl ether in therepighienobydsinmeedrdinguit: teninleGtidnisigdnespithlbighedithan or equal to

0.001 mg/kg. This,contant is %ﬁ@ﬂﬁéﬁ‘%%eﬁ@&l%%@@%ﬂﬁ%%?&ﬁﬁg’té‘ﬁl.@'lyﬂ'@’légf thag or equal to
0.6 g/lcg, 20in many cases tovyeE th;n o_rt %Jal to 151: 6k9 ﬁ%ftegfjt%\:/lv ogvthratrﬂ or e%ual 1t;£)00.4 a/kg,
commonly IO\%er tﬁg'?]t%’tt &ﬁf&ﬁ%lﬁ. %’ﬁ%g,?re%ruee%uﬁy OWar i't0 005 Ghé

n or equa ) CQ, specifically
lower than or equét t@ o fredrentbnlewisieasacrHsal iy I%%%Wéﬁ@ﬁﬁépfﬁlﬁ?@gi lg’ef. The content
of 1-propanol in thiaepiehiprodlydiin adgording to the 25invention is generally higher than or equal to
0.001 mg/kg. This conteqt is,gepesalyouerdhianaoeamalie 8 8igtiusualilowerihan or equal to
0.6 g/kg, in many case .IoweE than or.e ual to O.%{%k , Offen Iolyver gwtn %OS%J@MO (;}.ﬁlmg/kg,
commonly lower tREY %ﬁapf’onﬁf?lglﬂ( 1,31%5181 1én Iy] Wer than 6 uequ%lf)to . gﬁi , specifically
lower than ot &quaPtseiod ssaese Bnky Wisreasosres#dall Jones Hisa m@me@@é ©/kg. The
content of 1,1-diclidroaiharausriihe lepahicnobydginbiocbdintk o tilerinmesntoifizijelvavally higher than
or equal to 0.001 L@lgl{lége;ﬂy’g&gm@@pﬂg_generaﬂy lower than or equal to 0.8 g/kg, usually lower than

or equal to 0.6 g/kg, in The dhriteato e tur}%{lo?r sguallo %5@459oof}l‘%ﬂe'%‘{%}.%ﬂy&ﬁr?q“a' to 3504
g/kg, commonly lower than S equ%ﬁfo%?fg §) feqaendy iéwér than or
according to the invention is generally higher than or equal to 0.001 mg/kg. This

15 content is generally lower than or equal to 0.5 g/kg, often lower than or equal to
0.1 g/kg, frequently lower than or equal to 0.05 g/kg and more specifically lower
than or equal to 0.01 g/ke.

The content of 2,3-pentanedione in the epichlorohydrin according to the
invention is generally higher than or equal to 0.001 mg/kg. This content ts

20 generally lower than or equal to 0.8 g/kg, usually lower than or equal to 0.6 g/kg,
in many cases lower than or equal to 0.5 g/kg, often lower than or equal to
0.4 g/kg, commonly lower than or equal to 0.2 g/kg, frequently lower than or
equal to 0.05 g/kg, specifically lower than or equal to 0.01 g/kg, and more
specifically lower than or equal to 0.001 g/kg.

25 The content of chlorobutanone in the epichlorohydrin according to the
invention 1s generally higher than or equal to 0.001 mg/kg. This content is
generally lower than or equal to 0.8 g/kg, usually lower than or equal to 0.6 g/kg,
in many cases lower than or equal to 0.5 g/kg, often lower than or equal to
0.4 g/kg, commonly lower than or equal to 0.2 g/kg, frequently lower than or

30 equalto 0.05 g/kg, specifically lower than or equal to 0.01 g/kg, and more
specifically lower than or equal to 0.001 g/kg.

The content of hexanal in the epichlorchydrin according to the invention is
generally higher than or equal to 0.001 mg/kg. This content is generally lower
than or equal to 0.8 g/kg, usually lower than or equal to 0.6 g/kg, in many cases

35  lower than or equal to 0.5 g/kg, often lower than or equal to 0.4 g/kg, commonly
lower than or equal to 0.2 g/kg, frequently lower than or equal to 0.05 g/kg,



- 26 - equal to 0.05 g/kg, specifically lower than or equal to 0.01 g/kg, and more specifically lower than
or equal to 0.001 g/kg The content of bromochloropropanols in the epichlorohydrin according to the
invention is enerall er than or equal to 0.001 mg/kg. This content i er than or
equal to 0. 8 g 6903/33:1;1 % lower than or equal to 0.6 g/kg, in many cases ?%peirgtﬁ{%%r%gé&ual to 0.5
g/kg, often lower than or equal to 0.4 g/kg, commonly lower than or equal to 0.2 g/kg, frequently lower
than or equal to 0.05 g/kg, specifically lower than or Zgual to 0.01 g/kg, and more specifically lower
than or equal to 0.001 g/kg. 10The content of bromoepoxypropane in the epichlorohydrin according to
the invention is generg%l E]i er than or e m %Thls co aIIy lower than or
equal to 0.8 g/kg, U8 g?%{ ‘V?ﬁﬁ%?r ?i%‘ﬁ? Q)(%goé}&é gﬁ Y %Pa§{HC%We?%11an 8" 84ual to 0.5
g/kg, often lower tpeutldp 8419a196®.4 g/kg, commonly lower than or equal to 0.2 g/kg, frequently lower
than or 15equal to 0.05Tgkenmsgecificallydevardhanderfennahto SIQCWKe; ewd more specifically lower

%}y@:;ﬁﬁ' © f %%%g drir] 9&6%@?9&@'&%&&@&?& &&ﬁ%?ﬁfg%épmﬁﬁ&“éa?&wmg epoxy r%smts
[ ami [ imi cidyl amines or products
that can be ug §30§g§’&%¥§nsﬁ8 é‘t%g ?gﬁatﬁﬂro?f) ‘%?ns o] a? %‘ﬁlzatlon %yk iis olﬁﬁame retardants
or ingredients for deterdesnsoraepidndfotlarin elaayssiesoridlsger syl §8I9étﬁéﬁ& polyols or
monochloropropanﬁeiolﬁmfelﬁemblyq&ammqryﬁgpbeﬁaﬁtﬁdipﬂ:v&arwmabrth@elpﬁ@nl@rghgdrin according
to the invention is guhj ?qotge@ m@%&gﬂ%@té@@f(?%& %}%qvgp@égqnfrfgmdm@noalcohols
monocarboxylic awigzk yols, 25ﬁ 5% rgjgﬁf fmlno alcohols, ?k olyamides, polycarboxylic
acids, ammonia, a gp(ajﬁ?lalﬁﬁ ided D ?)W [ Cgrﬁﬁ’ﬁ% s% I"f% é)horlc acid, phosphoric acid
salts, phosph@rus oxycﬁi&ﬂ@@%ﬁé%ﬁ%?ﬁﬁ@é@f é’éﬁéﬁoﬁh‘é@&@hﬁb@d@ ters of phosphonic acids,
salts of phosphonigpatidsepldesplaitial agids ilestersnobphosahinityadigsr selisafeghalsphinic acids,
phosphine 300XId%§)(ﬂ|‘}9§/ﬁ¥§In@§m%ﬁM§§%g& cahaksv &l hene QLRheyie ?@g@g@g yand mixtures of

at least two of the e co ounds ﬁh tﬂe e chloroh[yhdr}n a%colrgln vention is
subjected to a ho %%I ?&%ﬂ FIAW ccﬁ“qef)lc it ay N’ usuBJe %(’) a reaction of

oligomerisation, oP&eal gwméh?@atmu@k @&@éﬂ%ﬁ@%@é@ﬁ%é}ﬂ@ﬁﬁaﬁ% %Qi‘oﬁ/ﬂ‘iﬁdrolyss with
15 frequently lower than or equal to 0.05 g/kg, specifically lower than or equal to

0.01 g/kg, and more specifically lower than or equal to 0.001 g/kg.

The content of diglycidyl ether in the epichlorohydrin according to the
invention is generally higher than or equal to 0.001 mg/kg. This content is
generally lower than or equal to 0.8 g/kg, usually lower than or equal to 0.6 g/kg,

20 in many cases lower than or equal to 0.5 g'kg, often lower than or equal to
0.4 g/kg, commonly lower than or equal to 0.2 g/kg, frequently lower than or
equal to 0.05 g/kg, specifically lower than or equal to 0.01 g/kg, and more
specifically lower than or equal to 0.001 g/kg.

The content of 1-propanol in the epichlorohydrin according to the

25  invention is generally higher than or equal to 0.001 mg/kg. This content is
generally lower than or equal to 0.8 g/kg, usually lower than or equal to 0.6 g/kg,
in many cases lower than or equal to 0.5 g/kg, often lower than or equal to
0.4 g/kg, commonly lower than or equal to 0.2 g/kg, frequently lower than or
equal to 0.05 g/kg, specifically lower than or equal to 0.01 g/kg, and more

30 specifically lower than or equal o 0.001 g/kg.

The content of 1,1-dichloroethane in the epichlorohydrin according to the
invention is generally higher than or equal to 0.001 mg/kg. This content is
generally lower than or equal to 0.8 g/kg, usually lower than or equal to 0.6 g/kg,
in many cascs lower than or equal to 0.5 g/kg, often lower than or equal to

35 0.4 g/kg, commonly lower than or equal to 0.2 g/kg, frequently lower than or



35water, or with a di- or polyhydroxylated compound which may optionally be halogenated and/or have
ether oxide bonds and/or double bonds capable of being - 27 - halogenated in a subsequent stage or
“wherein epichlorohydrin according to the invention is subjected to a reacyj ' In addition,
the inventio?%vgl%{C}P?)e/ﬁzalfge:’és to the use of the epichlorohydrin according to t g?ﬁ%ﬂegr{}?%@%%éfhe
manufacture of epoxy resins or glycidyl ethers 5or glycidyl esters or glycidyl amides or of glycidyl
imides or of glycidyl amines or of products that can-Bé used as coagulants or water-resistant resins or
cationization agents or flame retardants or ingredients for detergents or epichlorohydrin elastomers or

of halogenated polyethers-polyo Is or monochloropropanediol, preferably 3-chloro-1,2-propanedio 1.
10Epoxy resins ore%'ﬁ?@faj'@ﬁ%%’épﬁiglﬁgﬂ g% é’?gfé)drgqug%lﬁiégnl&gsgg(rgb? iyCidyl imides or of glycidyl
amines or of prodsieitisallcirveetimeer s8uebiybidhtgewater-resistant resins or cationization agents
or flame retardants or ingeedienis Jobdeiecgpnisopapithiorbhypikihl elalsydrmerscariygie obtained
according to Processes, St asAesalipeskinimemnations AnPlioientoWR:2008452045 in the name
of SOLVAY nS#A the coqﬁent of vg ich is incPtr %rft%l herei{ﬁ byo &gefie{}?a%cgf mor sBeéci%f}[gally the
passage fro pagi‘ée%ef‘fL }ﬁé"é’% aéb FE3%ine 32,878 scl)}‘xy}'?esms or chﬂyulae% ers r§1ycidyl esters
or glycidyl amidesﬁ@)r’f@ﬂgWméfb?rcﬂ%‘%}éfd%%a%ﬁe%f@%?‘ﬁ% 81REFLAR be used as
20coagulants or Wadeffesistambrdsins ar thationzatid ro @k plegp fritqmeetietardantsroringredients for

detergents or epichiaipyeIia plastamers,Manhe shipkied ageorling o iaassses such as described
in International apQ%' j gl% /151282%?[{(1) WS narﬁlee%f SOLVA\%SA, the content of which is
all P

icapon t%] o
incorporated here #’f?ﬂgf fee, agrgrseﬁg%lflc y th%‘p%ssag.e from page 13, 25line 22, to page 44,
line8.  Th¥halogenakbelqenivatREPsossIgROITREIREE (FSBY RPYHECRARIAGIY SRS semi-rigid
polyurethane foansydmase ispestichyl yighthehmanufqeilre ©O08Lolpfie pibof poligutethane foams. The

halogenated pO'V%&%ﬁzW&Q&mpgc@QIm@ Dy ProcRaseswHch A Begestlbaddn£rench patent
application 2180138 in the name of SOL ichis incomgrated herein by

56s 1 AY §1‘1 %%’.ih Co%?zml(?\tv\é\m T ¢ .
reference, more sbrégfﬁ%‘éﬁﬁsfﬁeoﬁvaeggaagneoﬁg%l page gﬁ‘r’r?é “to page {» ine18. ~ The chlorinated
polyether polyols kg, trenansjakt lomeahimyenaarhiag B EEtATREE MY IRYSHIBHSSfion,
co-oligomerisation;zanaemsatid, specifically lower than or equal to 0.01 g/kg, and more

specifically lower than or equal to 0.001 g/kg.

The invention also relates to a process for manufacturing epoxy resins or
glycidy! ethers or glycidyl esters or glycidyl amides or glycidyl imides or
glycidyl amines or products that can be used as coagulants or water-resistant

20  resins or cationization agents or flame retardants or ingredients for detergents or
epichlorohydrin elastomers or halogenated polyethers-polyeis or
monochloropropanediol, preferably 3-chloro-1,2-propanediol, in which the
epichlorohydrin according to the invention is subjected to a reaction with at least
one compound chosen from monoalcohols, monocarboxylic acids, polyols,

25  polyamines, amino alcohols, polyimides, polyamides, polycarboxylic acids,
ammonia, amines, polyaminoamides, polyimines, amine salts, phosphoric acid,
phosphoric acid salts, phosphorus oxychlorides, phosphoric acid esters,
phosphonic acids, esters of phosphonic acids, salts of phosphonic acids,
phosphinic acids, esters of phosphinic acids, salts of phosphinic acids, phosphine

30  oxides, phosphines, ethoxylated alcohols, alkylene or phenylene oxides, and
mixtures of at least two of these compounds, or in which the epichiorohydrin
according to the invention is subjected to a homopolymerization reaction or in
which epichlorohydrin is subjected to a reaction of oligomerisation, of co-
oligomerisation, of condensation, of dehydrochlorination and of hydrolysis, with

35  water, or with a di- or polyhydroxylated compound which may optionally be
halogenated and/or have ether oxide bonds and/or double bonds capable of being



35dehydrochlorination, and hydrolysis, the starting materials comprising on the one hand

- epichlorohydrin and on the other hand water or di- or polyhydroxylated - 28 - compounds which may
optionally be .hazl[%%?r%la%%i and/or have ethe;r oxide bon‘ds, and/or doume{@ﬂﬁzﬁ@ﬁ@ﬁ 6_0f being
halogenateavlﬁ a su]bsequent stage according to techniques well known to those versed in the art. A
suitable mode of operation comprises hydrolysis in a diluted acid 5medium of di- or polyglycidyl ethers
of epichlorohydrin oligomers of the general formula: 27in which z is a number between 2 and 6, x and y

represent numbers between 0 and 12 such that the mean value x + y per chain is between 0 and 12
and that z (x +y), in which x + y represents the mean value of x + v in.the entire molecule, 15is
between 1 and 7j}dé?ﬁff‘if_eép%é8?11?§‘38}1.68bﬁ8%%ﬂ§,fﬁ6}5%’39%ﬁg‘t“e{‘(jé é%%’?gl e Cg?rt? h%%% rated organic
radical of valenceirvertiisrhydrbipsiaditay lsecker drrparitd by secondary condensation reactions which
lead to a lengthening ofithedshaingwithdformmatidtafiichierinatetipayeitierchotrl s containing
more chiorine and, essyceind fRAERS: i ARLIRAISESRAYIR.In SeParAlaheseRroducts, which

are Likewise chlorinated polyether polyols,containing alpha -aiol oups, the presence of which is not

in any way han-nftfi ﬁgyﬁﬁgigﬁtﬁﬁ%gfsg%f%f Yther | FS@é%’fézV 61%/ oGS’ S A%'fjﬁtgljl Pﬁéfggﬂ;%%%}%sf di- and

polyglycidyl ethersiopfapredHetrohytern SHgordesRraEaktan Bl afaBtaesiRsPhitric or perchloric acid

medium. 25 The aynunits:dinvuatersandaariabRnisediforiiedydrolisisgnay sary to a considerable

extent. They goveipinpRtiHiArg sanian Perlocand Aoy traip pbibg secondary condensation
5

reactions. It is advantageous to use Ir m lgr ]P%-‘ﬁ”‘%%% 0_]} 52 1[30&'1%5 01nitric acid and from 1 to 10 kg
of water per mole BPARSY BERIGRIRFAR At e AYAroySiB reaction is carried out with agitation at

the boiling 10 Epoxy resins or glycidyl ethers or glycidyl esters or glycidyl amides or of

glycidyl imides or of glycidyl amines or of products that can be used as
coagulants or water-resistant resins or cationization agents or flame retardants or
ingredients for detergents or epichlorohydrin elastomers, may be obtained
according to processes such as described in International application

15 WO 2008/152045 in the name of SOLVAY SA, the content of which is
incorporated herein by reference, more specifically the passage from page 32,
line 6 to page 62, line 34.

Epoxy resins or glycidyl cthers or glycidyl esters or glycidyl amides or of

glycidyl imides or of glycidyl amines or of products that can be used as
20 coagulants or water-resistant resins or cationization agents or flame retardants or
ingredients for detergents or epichlorohydrin elastomers, may be obtained
according to processes such as described in International application
WO 2008/152044 in the name of SOLVAY SA, the content of which is
incorporated herein by reference, more specifically the passage from page 13,
25 line 22, to page 44, line 8.

The halogenated polyethers-polyols can be used in the manufacture of rigid
or semi-rigid polyurethane foams, more specifically in the manufacture of such
fireproof polyurethane foams.

The halogenated polyethers-polyols can be obtained by processes such as

30  described in French patent application 2180138 in the name of SOLVAY & Cie,
the content of which is incorporated herein by reference, more specifically the
passage from page 4, line 24, to page 7, line 19,

The chlorinated polyether polyols forming the object of the mvention may
be obtained by oligomerisation, co-oligomerisation, condensation,

35  dehydrochlorination, and hydrolysis, the starting materials comprising on the one
hand epichlorohydrin and on the other hand water or di- or polyhydroxylated



temperature of the reaction medium. The end of the reaction is detected by determination of the
residual oxirannic oxygen. After cooling, the reaction product may be in the form of a two-phase
system, comprising an aqueous phase containing the chlorinated polyethe ly ich are the
lightest and AV #{éz}ﬁg’st hydroxyl functions, and a dense Water-satura}:lé%[jl?)]?gza%r%c%gﬁg%e containing
the halogenated polyether polyols - 29 - which are the heaviest and contain the most halogen. It is not
indispensable to separate these two phases and to-tt&at them separately in order to isolate the
polyether polyols which they contain. The mode of operation described above is suitable for the
production of 5polyether polyals halogenated "to measure” which have variable.relative contents of
halogen and hydrGyRRRdioRE chmay gp8 &%‘?r{@g’ BSPAlHY i%‘ii?aé’ﬁ(ﬁ’c[; TSNS ﬁ’?i?] *glycidyl ether
and/or of the hydreiyiés ¢orditiomss Trrebli eherbaiValyeapiustiiepswisepiehiciags/drin oligomers are
obtained, in a manpgiringuitRentRib wee Rysrachl titiatiansbd thalikadine medium of 10chlorinated

polyether polyols having end chlorohydr &5989%6%‘1‘@@%9&’81&?iﬂ'ig@i'fﬂ?erd%%ti@n of epichlorohydrin
which is initiated by water qr a di- 0 pPIy ygroxylw c%mé) Lind, W({E]i.ch El{lﬁa)%lbe sggﬁgrated or unsaturated,
halogenated or ndf H%b‘gﬁié’[é’apg §3F M SMstsAE CE RSP R AMANER AN B type of di-
and polyglycidyl ethemsiaccording to the formula above 15comprises those the formula of which

contains a non-halogenated radical Z. They are obtained by dehydrochlorination of chlorinated
polyether polyols resulting from the catalytic oligomerisation of epichlorohydrin which is initiated by

saturated or unsaturated potyeld; suchms egg ag kropyteneg d-,ggnd dexamegthyleneglycol,
glycerine, butanetriol and hexa triol,éggiglethyl lpropane, 50e thytot and pentaégﬁhrl ol, mannitot
and sorbitol, i&sorcinol, catechal, hydroguinone, bisphenol A, di€and tri-ethyteneglycof, di- or
tri-propyleneglycot, 2-butene-1,4-diol, 3-butene-1,2-diol, 2 butyene-1,4-diol, 3-butyne-1,2-diol, 1,5-

hexadie“e'3’4'0'ioin%ﬁf&e%%di%ﬂ%ﬂcﬁbg{%&5'5{%?(@91%%'?%}Ql%kn%xﬂin'ﬁ%é‘%f&@é&,6-0”0 . 25The

po_|y0|s which are 8 %gcllcﬂ%ﬂghpt%%tcetgee gglgle\;[ggea)y R@aggr F():}?a){g llss’between 0 and 12 and that z

(x + ), in which x + y represents the mean value of x + y in the entire molecule,

15 is between | and 72, and Z represents an optionally halogenated saturated or
unsaturated organic radical of valence z. '

This hydrolysis may be accompanied by secondary condensation reactions
which lead to a lengthening of the chains with the formation of chlorinated
polyether polyols containing more chlorine and less hydroxyl functions.

20 1t is not indispensable to separate these products, which are likewise
chlorinated polyether polyols containing alpha -diol groups, the presence of
which is not in any way harmful to the synthesis of further processed products.

The hydrolysis of di- and polyglycidyl ethers of epichlorohydrin oligomers
is advantageously effected in a nitric or perchloric acid medium.

25 The amounts of water and acid to be used for the hydrolysis may vary to a
considerable extent. They govern in particular the reaction period and also the
rate of the secondary condensation reactions. It is advantageous to use from 1.2
107 t0 2.5 107 moles of nitric acid and from 1 to 10 kg of water per mole of di-
or polyglycidyl ether.

30 The hydrolysis reaction is carried out with agitation at the boiling
temperature of the reaction medium. The end of the reaction is detected by
determination of the residual oxirannic oxygen.

After cooling, the reaction product may be in the form of a two-phase
system, comprising an aqueous phase containing the chlorinated polyether

35  polyols which are the lightest and have the most hydroxyl functions, and a dense
water-saturated organic phase containing the halogenated polyether polyols



particularly 2-butene-1,4-diol and 2-butyne-1,4-diot, ehylenc glycol, and glycerine. The use of these
last-mentioned initiators leads to the obtaining of di-and polyglyc idyl ethers corresponding to the
general foinjula %%iven above in which Z represents the radicals respectiv;!é(,r/%%m%%%gpﬁ% type of di-

and polygly&’& eo%azrlss?%adingto polyether polyols having a higher halogen content comprises those of

which the foiinula given above contains a halogenated radical Z, the halogen being selected from the
group comprising chlorine and bromine They may b&%btained by the dehydrochlorination of the
chlorinated polyether polyots resulting from the 35catalytic oligomerisation of epichlorohydrine which is

initiated by saturated or unsaturated halpgenated polyols, such as.glycerol monaghloro- and - 30 -
monobromohydrin&§&i5t6 Yi?%—ﬁ’ﬂf?égﬂgﬁgl%@%‘?ﬁ%ﬁq%ﬁf&'};gﬁ%‘ %i_&‘i,“&?QB cto
2,3-dibromo-2-butsneratestisisweheh3sas diishehitea thare pepargieig s omig fsidyolate the
bromomethy1-1,3pptogaagsih [ Ribdh-etadviame-3,4-hexaned jot. The oligomerisation of

epichlorohydrin may ?'%@&de@iéﬁ%g&ﬁim%%ﬁeﬁ%i)@{?@@%E%Ql@ﬂﬂ/fﬁ%_aﬁﬁﬁﬂlw%%ﬁ diols. The molar
ratio of epichlorohydrin and iniatoy polyol is not critical and may vary within a wide range. This ratio

ol @{"h%’l
governs the hydr Vﬁ%%)?%g' %[]"‘gggfﬁﬁ& oy R Foryaren SR

. . Bhe'd |'g8mer|sation catalyst may be
any of the acid catatystssiafdwioger aotlizdsppal dpredrtiorhiehsarreduteireeddpratevats use boron

trifluoride in the frego@ecaimipRlaxas slated Dedandpiy gl tidHyetbbrsafdatdinoimated epichlorohydrin
oligomers can also be %&a&ﬂeﬂl@m%@i@ﬁ%@ﬁ'ﬁ%ﬁ@lﬁ;@ hramipalion of tig.diz@r polyglycidyl
|

ethers of unsaturated epichlorohydrino gl(i)m(%@ btained by 15dehydrochlor ‘inati(I)n in an alkaline
medium of the un&af PR ISR By Y %Oé%ﬁﬂént%éﬂﬁﬁﬂ ?1%‘?1[{’{%31 %‘gfg?yﬁc oligomerisation of
epichlorohydfin whidrisafsitinebctthyraeluntchayae andicoppilydjasrypesipbradom teurthermore, the
halogen content offiaerpalystibeiopepcioafihdinveidion iandicobsacgueanttyatiie slame resistance of the

palyurethanes de%\é%%{&%%ﬂ%n&&ﬁ?d? Leistilirinesinaraseditinesepusiarpelyols also have

unsaturations, by F&gt'a or com Ietaét)) omi§ ion of theie unsaturations, By this technique the

unsaturated polyo Wﬁ?ﬁaﬁ 1 {1%? Eigcisagc&?u]t% CHCRESHTBF the

' A first type of di- and polyglycidyl ethers according to the formula above

15 comprises those the formula of which contains a non-halogenated radical Z.
They are obtained by dehydrochlorination of chlorinated polyether polyols
resulting from the catalytic oligomerisation of epichlorohydrin which is initiated
by saturated or unsaturated polyols, such as ethyleneglycol, propyleneglycol, and
hexamethyleneglycol, glycerine, butanetriol and hexanetriol, trimethylolpropane,

20  erythritol and pentacrythritol, mannitol and sorbitol, resorcinol, catechol,
hydroquinone, bisphenol A, di- and tri-ethyleneglycol, di- or tri-propyleneglycol,
2-butene-1,4-diol, 3-butene-1,2-diol, 2 butyene-1,4-diol, 3-butyne-1,2-diol, 1,5-
hexadiene-3,4-diol, 2,4-hexadiene-1,6-diol, 1,5-hexadiyne-3.,4-diol, 2,4-
hexadiyne-1,6-diol.

25 The polyols which are particularly preferred are the aliphatic polyols,
particularly 2-butene-1,4-diol and 2-butyne-1,4-diol, ehylene glycol, and
glycerine. The use of these last-mentioned initiators leads to the obtaining of di-
and polyglycidyl ethers corresponding to the general formula given above
which Z represents the radicals respectively.

30 A second type of di- and polyglycidyl ethers leadingto polyether polyols
having a higher halogen content comprises those of which the formula given
above contains a halogenated radical Z, the halogen being selected from the
group comprising chlorine and bromine. They may be obtained by the
dehydrochlorination of the chlorinated polyether polyols resulting from the

35 catalytic oligomerisation of epichlorohydrine which is initiated by saturated or
unsaturated halogenated polyols, such as glycerol monochloro- and



di- or polyglycidyl ethers of unsaturated epichlorohydrin ollgomers of the general folinula: 25
CH \/20-CH-CH2-x001i2CH CH2CI 0 OH2 y -
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monobromohydrins, 3,4-dibromo-1,2-butanediol, 2,3-dibromo-1,4-butanediol,
the 2,3-dibromo-2-butene-1,4-diols, the 3,4-dibromo-2-butene-1,2-diols, 2,2(bis)
bromomethyl-1,3-propanediol, 1,2,5,6-tetrabromo-3,4-hexanediol.

The oligomerisation of epichlorohydrin may also be initiated by a mixture
of brominated and/or unsaturated diols.

The molar ratio of epichlorohydrin and intator polyol is not critical and
may vary within a wide range. This ratio governs the hydroxyl index of the
resulting polvether polyol.

The oligomerisation catalyst may be any of the acid catalysts known for
this type of reaction. It is nevertheless preferred to use boron triftuoride in the
free or complexed state,

Di- and polyglycidyl ethers of brominated epichlorohydrin oligomers can
also be obtained by partial or complete molecular bromination of the di- or
polyglycidyl ethers of unsaturated epichlorohydrin oligomers obtained by
dehydrochloroination in an alkaline medium of the unsaturated chlorinated
polycther polyols resulting from the catalytic oligomerisation of epichlorohydrin
which is initiated by an unsaturated di- or polyhydroxyl compound.

Furthermore, the halogen content of the polyether polyols of the invention,
and consequently the flame resistance of the polyurethanes derived therefrom,
can be still further increased if these polyether polyols also have unsaturations,
by partial or complete bromination of these unsaturations. By this technique the
unsaturated polyols resulting from the hydrolysis is a dilute acid medium of the
di- or polyglycidyl ethers of unsaturated epichlorohydrin oligomers of the
general formula:

ﬁo—ca—cagj- —f—cﬁ -cH—O]—CHg-cE\—/CHE
CECL -y o z

in which x, y, and z correspond to the difinition given above and Y represents an
unsaturated organic radical or valence z, are brominated.

The method of bromination of the polyether polyols and glycidyl ethers is
not critical. It is possible to operate in a manner known per se, optionally in the
presence of a catalyst and of an inert solvent such as chloroform, carbon
tetrachloride, methylene chloride, or o-dichlorobenzene.

The temperature is generally kept below 50 -60 °C.

CH -



30in which x, y, and z correspond to the difinition given above and Y represents an unsaturated
organic radical or valence z, are brominated. = The method of bromination of the polyether polyols
and g‘deW&%}g@g@#&gg&critical. _It is possible to operate in a manner kn%\g /Eﬂ(}ﬁ?{t}%y@nauy in the
presence of a catalyst and of an inert solvent such as chlorofoim, carbon 35tetrachloride, methylene
chloride, or o-dichlorobenzene. The temperature is generally kept below 50 -60 C. -31- The
amount of bromine used is not critical. Nevertheless}it4s preferred to use an almost stoichiometric
guantity of bromine. Particularly preferred polyether polyols correspond to the general fotinula in

which Z represents the,lfqdicals CHfPCI-CHSg[%Zé;}-, -tCHtZ-%I—lkIT%r‘;Cr![—ﬂ1 ESCS:H%g - g eHBZd- Br----CBr-CH2-.
Monochloropropanediol, ﬁaﬁ‘?ﬂ%tlﬂ S66-T, -6?053&8 iol eoreameonobhIorglhyaxﬁn of glycerol can be

obtained accordingsto?d Prese s©ishisiesideseaibIn IS Watent 2,321,037, the content of which is
incorporated herein by pefétehee, mdtacpedificallyibiegassagedrenophgecdeteftanbuin, line 65 to

10page 3, left colympy,|ife; 2., J% WArRlYSIR erhydetipn ingctiomoieneiderghydiy,is carried out
with water in gje péz_fe e gﬁarléﬁgld catalyst or an acid-acting catalyst, at a moderately high
temperature. The %{@éﬁ; "be"48i acid, an acid salt, an acid-reacting subtstance or a 15substance

capable of acting as anMengdineymninedethie earigiiand-shlredidmraarsdiRl ehthlysts include strong
mineral acids, suchasmshbtulieaticimspbiorit acichtaeidpbaspnglic agidcpkosphasous acid,

pyrophosphoric acid, st icAGHo s GasidPesERIRTE asids Qhrbsuiablencampgunds are for
example, sulfuric oxychloride, sulfurgus oxychloride, sulfurous romide (thionyl 20bromide),
?/ ?f%%& i ?Xl%% Y rII: fme %g 0

e
nitrogen dioxide, it Bﬁgﬁet%%ed@?eﬁ} elgﬁ%sg,g% rggf)ﬁa oas oxyg lftr)nrﬁlde, phosphorous trichloride,

phosphoroud entaisildsitid ®bitablENAdrganic acid-acting salts are for example, zinc sulfate, zinc
phosphate, ferric sulfat@hahydiolinissu fatdradoditartiwdsd gpiabbutfaydrisds uamiedenowahd
dihydrogenophosppgie #iti% él%@eﬁ&séfbiﬁ 16 L EIRIRY HONPRASICAARIG IS g5such as, formic,

acetic, propionic, butyric, isoputyric, \(al%&i(;, benzoic acids and their homologues and analogues. It is
also possible to erﬂ’ﬁéﬁf"ﬁ%ﬁ& B CRBHS sﬁc(‘:h'as for example, oxalic, malonic, succinic acids, or
hydroxyl and/or carbonyih§fsstivstearRids asidadddend; erdcidrseingsubREmeatids. Furthermore, it
is also possibfe to wubetarganicabkiefacialisandcoinpalndscapail eofd@stirpisadidiB80catalysts

under the conditioRg;pfhAPGEAHRR 1BHMGRAS I SX RIS RRNGRMGS sulfuric acid, phosphoric
acid, metaphosphoric acid, phosphorous acid, pyrophosphoric acid, pyrosulfuric
acid, nitric acid, perchloric acid. Other suitable compounds are for example,
sulfuric oxychloride, sulfurous oxychloride, sulfurous oxybromide (thionyl
20 bromide), nitrogen dioxide, nitrogen trioxide, nitrosyl chloride, phosphorous
oxychloride, phosphorous trichloride, phosphorous pentachloride. Suitable
inorganic acid-acting salts are for example, zinc sulfate, zinc phosphate, ferric
suifate, aluminum sulfate, sodium hydrogenosulfate, sodium mono- and
dihydrogenophosphate. 1t is also possible to employ monobasic organic acids
25  such as, formic, acetic, propionic, butyric, isobutyric, valeric, benzoic acids and
their homologues and analogues. It is also possible to employ polybasic acids
such as for example, oxalic, malonic, succinic acids, or hydroxyl and/or carbonyt
substituted acids, such as lactic, citric, malic, mesoxalic acids. Furthermore, it is
also possible to use organic esters, salts and compounds capable of acting as acid
30 catalysts under the conditions of operation, such as for example, benzene
sulfonic acid, and its homologues and analogues, dialkyl and alky! acid sulfates,
alkylated phosphoric and sulfonic acids, halogenated organic acids, acids such as
sulfoacetic acid, acid halides and compounds like aniline-hydrochloride and the
like. Asa general rule, the use of a weaker acid catalyst ordinarily requires its
35  application in higher higher concentrations or operation under higher
temperatures in order to obtain the same degree of catalytic activity.



sulfonic acid, and its homologues and analogues, dialkyl and alkyl acid sulfates, alkylated phosphoric
and sulfonic acids, halogenated organic acids, acids such as sulfoacetic acid, acid halides and

compognds\%l&ezéaor;ig{rzle-gydrgch[oride and the !ike. As a genera}l rule, theé{?ﬁﬁzﬂg@f@%&&{ acid catalyst
ordinarily requires its 3sapplication in higher higher concentrations or operation under higher

temperatures in order to obtain the same degree of catalytic activity. - 32 -  The hydrolysis or
hydration of epichlorohydrin reaction temperature is 3enerally comprised between 25 and 100 C.
However, higher tempeartures and shorter times of contact of the reactants may be resorted to when it

is desirable to accelera,{frgk the §{gﬁtctlion. 15T(]_iwe .h}{drf;\etio&l{el%%ti ncan be c e@ﬂegr q_HIt_eaig any pressure, for
example, at atmospheri %Pg LRI PHHE FENRE toemﬁlera ure’of the' reaction mixture, or at a

superatmosphericesnsslyreomercthectermseratnd 190tHe rEaEtRR nBEFEleRFTHEF O Higher than 100
C. The hydrolysis gbepichienifdiin gaheralytagrres, dutradoite d Ondintainindgardele/thigh water to
epoxide mol ration,.this ratig being gf at least of 10:1 and even higher.  The hydration of
epichlorohydrin cane bi_hcaﬁrigdtout under cont'nuousgwodte r under dir%cgor}tiﬁgclé%u%rggde. The
reaction mixtdre may b S Ed ST hoE I T8 obtaihed reac |oar111¥1ﬁ1§<ﬁfstfrue éqmprlsn”% the reaction
product, water and@'thesplseiccRranpse ehie pdlus pREsH By ahiPiesienda st hSaHc by a
neutralization opesapieatobipeeaci greataly stHall dwechiperatdistifationeagenatiorture i order to control the

hydration reactionali&{ll'ﬁ(pgﬁggggl%%i{ﬁfp@ce the epichlorohydrin gradually into the acid-containing
water, thereby allowing._an ven.and controllable.hydration.of the.epichlorohydrin. The hydration
reaction is effected by @%@féﬁ’%@%ﬂ%ﬁg}%‘rﬁg%@%“ﬁ%&ﬁ“g{ %%t%ar%gﬁf?ﬁﬁ?}%lg%e acid- acting catalyst,
maintaining #fis agiiwaRBE aTeH Righavassibrersistral Friem durdntiebena ¢radsathPintroducing
with stirring, the epiblaxdkyelinigtze. quantity of epichlorohydrin thus added being regulated so that the

mol ratio of 25the waterig ihaRiah gPiGHRIBRYEHRNtAdYCeskiniphe Faactionivasse! is at least, and

preferably exceeds 10:1. After dditi%n of the tatality of the
moae of under disconunuous modce,

The reaction mixture may be stirred or not.

15 The obtained reaction mixture comprising the reaction product, water and
the acid catalyst cane be separated by any means, as for instance by a
neutralization operation of the acid catalyst followed by a distillation operation.

In order to control the hydration reaction, it is preferable to introduce the
epichlorohydrin gradually into the acid-containing water, thereby allowing an

20  even and controllable hydration of the epichlorohydrin. The hydration reaction
is effected by establishing a relatively large body of water containing the acid-
acting catalyst, maintaining this aqueous solution at the described optimum
temperature, and gradually introducing with stirring, the epichlorohydrin, the
quantity of epichlorohydrin thus added being regulated so that the mol ratio of

25 the water to the total epichlorchydrin introduced into the reaction vessel is at
least, and preferably exceeds 10:1. After addition of the totality of the
epichlorohydrin, the mixture is continuously agitated and maintained at the
aforementioned moderate temperature for a period of time sufficient to allow the
hydration reaction to occur, after which the desired products are separately

30  recovered if it is preferred to obtain them in an anhydrous state.

The obtained reaction mixture may be first neutralized by the addition of
an amount of a basic or basic-acting material, such as calcium carbonate, in a
slight excess to the acid catalyst employed. As neutralizing basic agents it is
preferable to employ basic or basic-acting materials which are themselves

35  insoluble or substantially insoluble in the reaction mixture and which form

insoluble or substantially insoluble salts.



epichlorohythin, the mixture is continuously agitated and maintained at the aforementioned moderate
temperature for a period of time sufficient to allow the hydration reaction to occur, after which the
desired products are separately 30recovered if it is preferred to obtain th ;M rous state.
The obtaine\géezgg {g%lg???xture may be first neutralized by the addition of gag%amouﬁﬁ%%gg basic or
basic-acting material, such as calcium carbonate, in a slight excess to the acid catalyst employed. As
neutralizing basic agents it is preferable to employ-#ksic or basic-acting materials which are
themselves 35insoluble or substantially insoluble in the reaction mixture and which fol insoluble or
substantially insoluble salts. - 33 - = The neutralized reaction mixture may then be,distilled, preferably
under a reduced pressﬁ%,%ﬁg% 8 AEHE 33%%%50%%%?&5%?%@?%% g’?rnlji%’:gﬁg%ru%us mode, the
first distillate is an'edjiseduEs s SWRTEIHIBYOSS PIFHEO B EHAIP BHINYBEThRERMIBHSfopanediol,
usually from 2 to il yhweéightianithirases efrapiphlsrohjdtinrapdwhplicklosopridbpanchtThis aqueous
phase can be reugedin furthenISAGARS ofhydratian ofepishigrabysiinnd hesesend distillate is made
of 3-chloro-1, -prc%géangi%l |g-}ﬁsen'glaljéfda t?/drous. 3-chllgroélﬁeaorso§l%rqlggi%l@err%ﬁ%%qgchlorohydrin of
glycerol is an“synt SROfRtEHe G eo'uslg_ 5?%9(_ ?ﬁ%ﬁ‘e In 1cS:_o metics and pharmaceutics for the
10manufacture of fyijearsratinissbbmbriaueheachomartinm nsrongsiviaid¥taiacol), an
expectorant addedfi6-chiogh IsYppsaussdibiretheindipufdeieof amonoesters (monoglycerides). This

glycerol monochlorohydrinmay: alspheard {euthe padustinn.al amineampanediol derivatives, such
as 3-amino-1,2- pro nedlolgsosgrinogé S,%rtir)](% mrf\terial for ;[he sxnt %sis of X.-rayog%etrasting

15agents. This glyS T GHO LT %tﬁfll fin rﬁaey 11¥00e Eonvertad |%t% g‘g/né}%c&tﬁged as a stabilizer in

vinyl polymet@ andnasufissirn efiniie T trevnaatirieane o6 siérerg s FhaRO 58 e quaternary
ammonium compauagsdndnpaiytotciroxydhiérs maylaisaibe obtainbd framitvismglyCerol

monochlorohydrin, Thisinveption fwthamoreriglaifs & B Rcass ipy lManuiaciwdng _ _
20dichloropropanol I%%hl%[g 1%@erol is reacted with adcl]lgrlnat rl%sa?‘?rﬁ[ n géeacthn,[nedlum wherein
A TURL 2

the ratio between HeqEARGES BRI ShgSmers of %gcgféY%h fe Sum of the guantities of
N

glycerol and of cydienshgdinidResTiRgRerdr e reitar LS ¥HSF 10 DT RHPLEE Man or equal to
20 g/kg. Thelsondiigens. familg!prace soobchamoliadtinringyditil bropnogated iate gycidol

used as a stabilizer in vinyl polymers and as intermediate for the manufacture of
other chemicals. Finally, some quaternary ammonium compounds and
polyhydroxy esters may also be obtained from this glycerol monochlorohydrin.

This invention furthermore relates to a process for manufacturing

20  dichloropropanol in which glycerol is reacted with a chlorinating agent in a
reaction medium wherein the ratio between the quantities of cyclic oligomers of
glycerol and of the sum of the quantities of glycerol and of cyclic oligomers of
glycerol, is greater than or equal to 0.01 and less than or equal to 20 g/kg.

The conditions for the process of manufacturing dichioropropanol are as

25 described above.

The invention also relates to a process for manufacturing epichlorohydrin
in which the dichloropropanol obtained in the previous mentioned process, is
subjected to a dehydrochlorination reaction.

The conditions for the process of manufacturing epichlorohydrin are as

30 described above.

The invention further relates to an epichlorhydrin which may be obtamed
from the previous process for manufacturing epichlorohydrin.

All the characteristics of that epichlorhydrin are as described above.

The invention also relates to a process for manufacturing epoxy resins or

35  glycidyl ethers or glycidyl esters or glycidyl amides or glycidyl imides or
glycidyl amines or products that can be used as coagulants or water-resistant



25described above.  The invention also relates to a process for manufacturing epichlorohydrin in
which the dichloropropanot obtained in the previous mentioned process, is subjected to a )

dehydrochl t|on The conditions for the process of ma hlorohydrth
are as BOdS‘Sg Ba%éﬁé} a?gove The invention further relates to an eplchlorEnHE?ﬁ% W!{%lc?%%ay be obtained

from the previous process for manufacturing epichlorohydrin. All the characteristics of that
epichlorhydrin are as described above. The inventied4so relates to a process for manufacturing
epoxy resins or 35glycidyl ethers or glycidyl esters or glycidyl amides or glycidyl imides or glycidyl
amines or products that cantbe usted as coag ants o wdateir resistant - 3f4r |fgesms 9 & cationization
agents or flame rétataaits ]t‘()llﬁéarlelglnea}%esn%r defergen {5 c’lrcﬁ}%’?o Warin clastomers or halogenated

polyethers- poIyoI§Whﬁﬁbﬁﬁ@r@@ﬁ6ﬁ%ﬁéﬁﬂ!ﬂ]@%§ﬁIyoé}’éﬁ!’é‘i’bpﬁﬁoﬂﬁ'ebaned|oI comprising the
previous process fasmetibfasivringdagahrtdemtdyi-dhlovbidlR the epiehitdr chygirinibéstistibjected to a
reaction with at leggLyg, gmgmgwﬁgemaﬂe%@ml% WH@H@%QE?&YH&&%%DOWOB
polyamines, aming aI(%) ﬁtgolwm%desvﬁ)tg Xﬁmdtesﬂ poI carb |c anc rsljﬂammopcal,“n mines,
polyamino a ides’ [;5)‘6 Ql?ﬁ}? LAmine sa sspr?oﬁc ac%’u SSphoric acid salt osphorus
oxychlorides, phom@éf%di@s%@@ BH’J@&ﬂ]éﬂ FRAERES, é%t’é%%‘fogﬁ ﬁﬁb’r‘f%“i@amds salts of
phosphonic acids pphesfbiipéegidshestbcndfiphaspbiiic asidss, seltsofiphaspohinic acids, phosphine
oxides, phosphingg,| %Iagﬁ%gl%@@oﬁewggcg{ ngg‘t;ﬂgg@%dfagsm htukes of at least two

of these compounds, |n§¥]\/h|c |chl rg;t[] rcsjrl ?’ ]_h%cé[& ). é rson%ogo }g&nerlzatlon reaction or
in which the eplch%%%v& TisFuie oareadton }gomer ation, of co- go‘llgomerlsatlon of

condensatioh? of dsiipdFakh Rﬁmlaﬁﬁwﬁdt%%m%@% WRHEFS BF DPRIIC 8F18bly hydroxylated
compound which midy eppianatinletidloganatedeanddos, hiwepbihey, ottideyhondd@hdiar double bonds

capable of being #&%ﬁ&%%@&ﬁéeﬁ@@&%ﬁs‘@h%%&%@ﬂ%@%& shipiected to a

reaction with water. 20T e c%r]ldltlo foﬂ %C% f)%éur'%gﬁ% © (fﬁ?ea 9fé¥dr|n derivatives

T € CPIC
are as described abdve, ™ vention nal'ﬁ/ he g e epichlorohydrin obtainable in

the previous proceBsvriehEgpmeiiscalipalion sppkyerécdie N"g‘ll‘;‘ft‘f?&)ﬂfé%h%?g‘%?sg”‘%d? &8ters or or
glycidyl amides orgiycidytisaides dcqgiyeidytiemiteriordos 2ipiodintstidatl tadrbbuisediths coagulants

or water-resistant {e3ins PLGAHIANZYIWIvhydroxylated compound which may optionally be
halogenated and/or have ether oxide bonds and/or double bonds capabie of being
halogenated in a subsequent stage or wherein epichlorohydrin is subjected to a
reaction with water.
20 The conditions for the process of manufacturing the epichlorohydrin
derivatives are as described above.

The invention finally relates to the use of the epichlorohydrin obtainable in
the previous process in the manufacture of epoxy resins or glycidyl ethers or
glycidyl esters or or glycidyl amides or glycidyl imides or glycidyl amines or of

25  products that can be used as coagulants or water-resistant resins or cationization
agents or flame retardants or ingredients for detergents or epichlorohydrin
elastomers or halogenated polyethers-polyols or monochloropropanediol,
preferably 3-chloro-1,2-propanediol. The examples below are intended to
illustrate the invention without, however, limiting it.

30  Example 1 (according to the invention)

A mixture of glycerol and adipic acid containing 7.3 %w/w adipic acid has
been prepared by addition of adipic acid to glycerin containing 0.40 g/kg of
diglycerol and 0.02 g/kg of cyclic diglycerol. Aqueous hydrochloric acid with a
concentration of 5.8 mol of hydrogen chloride/kg of solution and the mixture of

35  glycerol have been introduced at a constant flow rate of respectively 89.0 g/h and
25.8 g/h into a 350 ml glass reactor thermostatted at a temperature of 120 °C.



agents or flame retardants or ingredients for detergents or epichlorohydrin elastomers or halogenated
polyethers-polyols or monochloropropanediol, preferably 3-chloro-1,2-propanediol. The examples
below are intended to illystrate the invention without, however, limiting it. ccording to
the inventioﬁ%é,&mrﬁ?ﬁalréeg%f glycerol and adipic acid containing 7.3 Vow/wPﬁ%??gigi}(ﬁ%;ésé‘been
prepared by addition of adipic acid to glycerin containing 0.40 g/kg of diglycerol and 0.02 g/kg of cyclic
diglycerol. Aqueous hydrochloric acid with a concenfi@tion of 5.8 mol of hydrogen chloride/kg of
solution and the mixture of 35glycerol have been introduced at a constant flow rate of respectively 89.0

g/h and 25.8 g/h i%o a 350 mlﬁ&sg reﬁé:%;gl the'm(c))sst[:latted at a temvPerature 0(1; 12‘91 %In. -35-The

reactor, which fun BREE'RE S e e"gﬁs%re, H'e ﬂ?f)sp%% With an dertiow system for

maintaining a conS¥sHlaNs s Herdf RGN b etvoR xele srattiendn dif 5a¢%brized was
evacuated from thaireaettteiva dendensedoai-adnbie Rt te naper fireth? hewaondehsate is a

homogeneous aqugeus 2 PhaseFaRRInNg.Mest AfdRsRydiRchiorcaddnychaad.net reacted and a
part of the dichloro r%%)anoliproductl n h%llt%%quﬁlxture C IIeEtEd at (S e ov%rafllno&/v outlet contained
0

: é 0h‘c. ad not reacte a
the remaindet of tR&'dic otrz'lorﬁ}l 3 %l“ﬁﬁoau& . cr)l?l%‘%/%/dv%ls1 recycle T8 the reactdr The process

was operated duritigEsisHappgninstarrofuctiva.cdhvdsishrbtasrghasd chtie RYEHSIEN chioride
were respectively kB9 cdAmiand t6F ¥mainddhel gie laltdichiosppropandlpiodudlivitywe stamated from the

flows and the compogifions althe Gendensais.andis &%EQ@%QH%@%WQ&@Z igidighyeropropanoUhil.
The selectivity in glycetgluoligvomers (/‘I__e. d%gég/ccro{, C}ﬁlic QLE%C%O L cSwonloe% Ié)r{?vh drin and
dichlorohydrin of diglyc SI): VA& I St S the Teatiet gy%e?o. “he ‘gﬂo%al concentration in
the liquid mixture 88lkettéad e overflow outlet was 21 g/kg for the sum of diglycerol, cyclic
diglycerol, monochlorohydrifiehaiditiclokaobydién pbdiglyceyalsenadtbé Soywphedicts mot 28quantified in

the gas chromatographyi#fahs FMRNRIR R CONCRRIRNMQf hrryYRIGdUrEs not quantified in the GC
analysis in g/kg is ated by djfference between 1000 and the sum of the concentrations of HC1,
Simated by dHe

water and the idenitl mﬁ%%%?uac S'In'the GC analysis (adipic acid, glycerol, glycerol monochlorohydrin,
glycerol dichlorohydrin AhRissl@isioTigigtersy! ghesrsrmbactrlsiERydiR iiedsgiiterol
dichlorohydris). Exasnplalréhotiacaeaddingtodhpinvenhtigiycerol) was 2.0 % based on the

reacted glycerol.

The global concentration in the liquid mixture collected at the overflow
outlet was 21 g/kg for the sum of diglycerol, cyclic diglycerol,
monochlorohydrin and dichlorohydrin of diglycerol and heavy products not

20  quantified in the gas chromatography (GC) analysis. The concentration of heavy
products not quantified in the GC analysis in g/kg is estimated by difference
between 1000 and the sum of the concentrations of HCI, water and the identified
products in the GC analysis (adipic acid, glycerol, glycerol monochlorohydrin,
glycerol dichlorohydrin and esters of glycerol, glycerol monochlorohydrin and

25 glycerol dichlorohydrin).

Example 2 (not according to the invention)

A mixture of glycerol and adipic acid containing 7.3 %w/w adipic acid has
been prepared by addition of adipic acid to glycerin containing 0.5 g/kg of
diglycerol and 23 g/kg of cyclic diglycerol . Aqueous hydrochloric acid with a

30 concentration of 5.8 mol of hydrogen chloride/kg of solution and the mixtare of
glycerol and adipic acid have been introduced at a constant flow rate of
respectively 88.7 g/h and 25.9 g/h into a 350 mi glass reactor thermostatted at a
temperature of 120 °C. The reactor, which functioned at atmospheric pressure,
was equipped with an overflow system for maintaining a constant volume of

35 liquid. The reaction mixture fraction that was vaporized was evacuated from the

reactor and condensed at ambient temperature. The condensate is a



A mixture of glycerol and adipic acid containing 7.3 Vow/w adipic acid has been prepared by addition
of adipic acid to glycerin containing 0.5 g/leg of diglycerol and 23 g/kg of cyclic diglycerol . Aqueous
hydrochloric acid WitQ}gS??Oconcentration of 5.8 mol of hydrogen chloridelgf&%&% 3?7 d the mixture
of glycerol g %1%%& acid have been introduced at a constant flow rate of respectively 88.7 g/h and
25.9 g/h into a 350 ml glass reactor thermostatted at a temperature of 120C. The reactor, which
functioned at atmospheric pressure, was equipped-With an overflow system for maintaining a constant
volume of 35liquid. The reaction mixture fraction that was vaporized was evacuated from the reactor
‘and condensed at ambient temperaturii The condensatetis al}f;.36 - hglmo en 0315 IElquugous phase
containing most of ¥ B BHIGHROWFI WA RO AR POt AXAraCp ot e dichiofopropanol
production. The ligatdarisadiradalhartefithe thehirepfiensnol peedisttdind @i Fishirer of the
dichloropropanol pedduetion iNeflaviowasitiecystediaithe rematadeThiaiprdadssypaspeparated 5during
33 1 to equlibration, u Hif CQMYRGIRNAIZALIMIRILAR VHIoARR GRRAB uaIE espectively 681
Yo and 66%. Thg globag] dichlorgpropanol productivity estimated from the flows and the compositions
of the condensate’BHA%HE BIRFAGI Bt was 35.4 g 10dichloropropanol/hil. The selectivity in the
production of oligomerdhieecogiiseetartegEREVarGN CaATTY HDBBCHSIORY HFH ARt tBFohydrin of
diglycerol) was 1.8%4 basetlasreihe reacted glycerol. The global concentration in the liquid

miure collected at therqueriou kSaulisyas &b alka Rt e el diabiserah.ydle diglycerol,
monochlorohydrin and dich or%tls drin oé di I}ycer l.and rﬁﬁ\ﬁfr?(%ucts%oi uantified in the GC
analysis. 37 CLARYEROERRHYSHOHE ?ﬁ‘% %i?ﬁ? OIS At B a%one (%/clic dimer of glycerol at a
content great8r thadisldpwgienaertldyl and less than or equal to 20 g

The selectivity i the production of oligomers (i.e. diglycerol, cyclic

diglycerol, monochiorohydrin and dichlorohydrin of diglycerol) was 1.9 % based
on the reacted glycerol.
The global concentration in the liquid mixture collected at the overflow
15 outlet was 61 g/kg for the sum of diglycerol, cyclic diglycerol,
monochlorohydrin and dichlorohydrin of diglycerol and heavy products not
quantified in the GC analysis.



of cyclic dimer/kg of composition, and in which the glycerol content is higher 5than or equal to 500 g of
glycerol/kg of composition. 2. Composition according to Claim 1, in which the glycerol content is
higher than or equal to 900 g of glycerol/kg of compositidh. 3. Composition according to Claim 1 or
2, in which the cyclic dimer of glycerol is selected from the group consisting of cis- and trans-2,5- bis-
10 (hydroxymethyl)-1,4-dioxane, cis- and trans-2,6%is@d¥bRymethyl)-1,4-dioxane, cis- and
trans-6-hydroxy-2-hydroxymethy1-1,4-dioxepane, and cis- and trans-3,7- dihydroxy-1,5-dioxocane,
and any mixture of at lebst¢wowitihernmpriding gimposition at towdions toySlaidwB:redntaining in addition
at least one glycerghdimercasasnirers.aly aelobelimessieImearSlEucthig orefuay elied gglycerol

dimers of branched, et DR IPALIES.Of b1 NG Al ESE AUCAIOL TGS, ohor. Process for
preparing the compogftlon accorcﬁng to aHy one of Clams 1o SL omprising the fo %owmg steps: (a)
a composition’(l) cEMIRSAFLIGNDE foEVRERItke YssiBRPHiEYclic dimer 200f glycerol is less than
0.01 g/kg of composition, is subjected to a heating operation at a temperature greater than or equal to
25C and less than 180G; frPtRRopHédepteBhzepasitadydntd hhitetbd s perriciv ipbistained at the end
of step (a) is subjelatgatchandistitiativie 6pemtidpl pretoldy efaponatidiiooperation, in order to obtain as a
25 distillate or as an evaporate, a composition comprising glycerol and at least one cyclic dimer of
glycerol at a content greatesitipasiosegualding G gaohdystie,dimdiikg the ceahpasition {£) one fraction of
the Comp%Sition (I1}) Rbigined: ritbe @ %Séf%%%i%@g&%ﬁ@i%@ﬁ i%?,t?;@ﬁ tngtrific?tion tlreatment,
S0 as to obtajn a composition.30containin cero a st one cyclic dimer gf glycerol at a
content of Ies@ tha %Jr)lgx %ﬂtlg O?Q%F%))?%Ll% éi?ﬁé’rlfé 0 é%?n%gg} g’ﬁ(?&ymg%é?géé%éﬂg}é%gfding to
Claim 5, in which thig-gufifieasshityeeretisdemegasiindr bp6RGe Be fdertrdtEiseldporative
crystallization, distillatigx,38, frdbtiarahestidationnstrippintpakdsiguiddighehextraction operations and
combinations of at least two of these operations. 7. Process for manufacturing dichloropropanol,

in which at least one compogitigsiascacdingite anyiane Dicclaimmd 10 Aiiaastedwihea chlorinating
5agent. . . . . _ . :

glycerol dimer chosen from glycerol dimers of linear structure, non cyclic
15 giyceroi dimers of branched structure and mixtures of at least two of these

glycerol dimers.

5. Process for preparing the composition according to any one of Clairos 1

to 4, comprising the following steps:

(a) a composition (I) comprising glycerol, for which the content of cyclic dimer
20 of glycerol is less than 0.01 g/kg of composition, is subjected to a heating
operation at a temperature greater than or equal to 25°C and less than 180°C,

in the presence of a basic agent;

{(b) the composition (11} obtained at the end of step (a) is subjected to a
distillation operation or to an evaporation operation, in order to obtain as a
25 distiflate or as an evaporate, a composition comprising glycerol and at least
one cyclic dimer of glycerol at a content greater than or equal to 0.01 g of

cyclic dimer/kg of compesition

(c) one fraction of the composition (11I) obtained at the end of step (b) is
subjected to at feast one purification treatment, so as to obtain a composition
30 containing glycerol and at least one cyclic dimer of glycerol at a content of

less than or equal to 20 g of cyclic dimer/kg of composition.

6. Process according to Claim 5, in which the purification treatment is

chosen from evaporative concentration, evaporative crystallization, distillation,



8. Process for manufacturing dichloropropanol wherein glycerol is reacted with a chlorinating agent in
a reaction medium wherein the ratio between the quantities of cyclic dimers of glycerol and of the sum
of the quantities of glycerol and of cyclic dimers of glycetol, is greater than or equal to 0.01 and less
10than or equal t0.20 g/kg.,. . 9. Use of a.composition.accqrding to any of Claims Jto 4 for the
manufacture of A ABFOBRGHEHREO. S8 e AR A Che G SIETRGPBRG i comprising the
process from Claig®mbinaienely thae lgichiviopfdkrsasinsitagned is subjected to a 15dehydrochlorination
reaction. 11. Process for manufacturing epichlorohydrin comprising the process from Claim 8, in
which the dichloropropdnBiaitaifiedrisnstibjecieg dockdetnyahact onimdtidnatdactioms 12. Process

for manufacturing @Raes kSR Q-GS dYARIRBEO BRIV k2 Qa5 Rk 28 Gveid\haspidemer glycidyl

imides or glycgdyl arglilrtles or products that can be used as coagulants or water-resistant resins or

cationization agen%% or flame retardants or ingredients for detergents or epichlorohydrin elastomers or
halogenated polyethers:pglyols ox monochloro ropa diol, preferably 3-chlorol,2-propanediol,
Comirising the process A HRETG b CANI0 D Rre T WRICH8, RSB EMBTTy R AR Ebjected to a
reaction with at leadtlonelkuinpdiim acehbien RaHiomBISERICOIO RSE i ditoeaib biteadids, polyols,
polyamines, amingaleohals, faslyimnglesrpolydnidesapbbfaashaxy it acidaannaonta, amines, 39

polyaminoamides, polyimines, aminge salis.RNQTpRaKC @%@9(&%&1%“@@9%5@5%1am!aql§3@h0rus
oxychlorldeséghoﬂ%d“honc amg es §;gs%phosphon|c acids, €sters of phosphonic acids, salts of
ds

phosphonic oL Berds B8ters of phosphinic acids, salts of phosphinic acids, phosphine
oxides, phosphines, ethoxylated alcohols, allcylene or phenylene oxides, and mixtures of at least two
of these compounds, oP it ifHiER B epRIErBI EHRL SHBCLER i8R NSdBbferization reaction, or
in which epichlorompdrifaisisubfettbibtoraasaetion of oligomerisation, of co-oligomerisation, of
condensation, of dehydrochlorination and of hydrolysis, with water, or with a di- or 10 polyhydroxylated
compound which may aptieralisbihalngsaatethasgidildaigdeiheomsideipondpa@acior double bonds

capable of being halagenated in, 3, AulssuRIliSIagepAs M BsIEIRFRIGDIGrRRYAGD is subjected to a

reaction with water. 15 , ,
15 del}ydrochlorinahon reaction.

I 1. Process for manufacturing epichlorohydrin comprising the process
from Claim 8, in which the dichloropropanol obtained is subjected to a

dehydrochlorination reaction.

12. Process for manufacturing epoxy resins or glycidyl ethers or giveidyl
20 esters or glycidyl amides or glycidyl imides or glycidyl amines or products that
can be used as coagulants or water-resistant resins or cationization agents or
flame retardants or ingredients for detergents or epichlorohydrin elastomers or
haiogenated polyethetrs-polyols or monochloropropanediol, preferably 3-chloro-
[,2-propanediol, comprising the process according to Claim 10 or 11, in which
25 the epichlorohydrin is subjected to a reaction with at least one compound chosen
from monoalcohols, monocarboxylic acids, polyols, polyamines, amino alcohols,

polyimides, polyamides, polycarboxylic acids, ammonia, amines,

30
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15

39

polyaminoamides, polyimines, amine saits, phosphoric acid, phosphoric acid
salts, phosphorus oxychlorides, phosphoric acid esters, phosphonic acids, esters
of phosphonic acids, salts of phosphonic acids, phosphinic acids, esters of
phosphinic acids, salts of phosphinic acids, phosphine oxides, phosphines,
ethoxylated alcohols, alkylene or phenylene oxides, and mixtures of at least two
of these compounds, or in which the epichiorohydrin is subjected to a
homopolymerization reaction, or in which epichlorohydrin is subjected to a
reaction of oligomerisation, of co-oligomerisation, of condensation, of
dehydrochlorination and of hydrolysis, with water, or with a di- or
polyhydroxylated compound which may optionally be halogenated and/or have
ether oxide bonds and/or double bonds capable of being halogenated in a
subsequent stage, or wherein epichlorohydrin is subjected to a reaction with
water.



