-1- Process for preparing a chlorohvdrin by
chlorinating a pol yhydroxyl ated al i phati c hydrocarbon
The present patent application clainms the benefit of
pat ent application FR 05.05120 and of patent
application EP 05104321. 4, bqﬁh_filed on 20 May 2005,
and of provisional US patent applications 60/ 734659,
60/ 734627, 60/ 734657, 60/ 734658, 60/ 734635,
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- presence of a catalyst such as adipic acid as catalyst. In this process the

dichloropropanol is separated from the other products of the reaction and the
25  latter are recycled to the glycerol chlorination reactor. It is possible to take off a
fraction of these other reaction products via a purge and to subject said fraction
to various treatment prior to possible discharge. Discharge does not constitute a
solution which is acceptable from an environmental standpoint. Moreover, the
extra cost associated with the pre-discharge treatment may be prohibitive for the
30 economics of the process.
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chl orohydrin that does not exhibit these drawbacks.
The invention accordingly provides a process for
preparing a chlorohydrin, conprising the follow ng
steps : 5 (a) a polyhydroxylated aliphatic

hydr ocarbon, an ester of a pgiyhydroxylated al i phatic
hydr ocarbon or a m xture thereof whose al kali netal
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as a result of the low alkali metal and/or alkaline earth metal content of the
compounds burnt. '

The term “polyhydroxylated aliphatic hydrocarbon™ refers to a
hydrocarbon which contains at least two hydroxyl groups attached to two
different saturated carbon atoms. The polyhydroxylated aliphatic hydrocarbon
may contain, but is not limited to, from 2 to 60 carbon atoms.

Each of the carbons of a polyhydroxylated aliphatic hydrocarbon bearing
the hydroxyl functional group (OH) cannot possess more than one OH group and

must have sp3 hybridization. The carbon atom carrying the OH group may be
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-3- primary, secondary or tertiary. The

pol yhydr oxyl ated al i phati c hydrocarbon wused in the
present invention nust contain at |east two
sp3- hybri di zed carbon atons carrying an OH group. The
pol yhydroxyl ated aliphatic hydrocarbon includes any
hydr ocarbon containing a vicinal diol (1,2-diol) or a
V|C|nal triol 5 (1 2,3-triol), including the higher,
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mdhe gp]é{hy@p§glated ahphatlc hydrocarbon and/or may be produced in the
process for preparing the chlorohydrin and/or may be prepared prior to the
process for preparing the chlorohydrin. Examples of esters of the
polyhydroxylated aliphatic hydrocarbon comprise ethylene glycol monoacetate,
propanediol monoacetates, glycerol monoacetates, glycerol monostearates,

glycerol diacetates and mixtures thercof.
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35 glycerol diacetates and m xtures thereof. -4- The
term"chlorohydrin” is used here in order to describe
a compound contai ning at | east one hydroxyl group and
at |l east one chlorine atomattached to different

saturated carbon atonms. A chlorohydrin which contains

at least two hydroxyl groups is also a

pol yhydroxyl ated al i phatic hydr ocar bon. Accordingly 5
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“ synthetic ” propylene glycol are particularly preferred. By * synthetic ”
propylene glycol is meant a propylene glycol generally obtained from
petrochemical resources. ,

' By renewable raw materials are meant materials obtained from the
processing of renewable natural resources. Among these materials preference is
given to “ natural ™ ethylene glycol, “ natural ” propylene glycol and “ natural
glycerol. “ Natural ” ethylene glycol, propylene glycol and glycerol are obtained
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processi ng of renewabl e natural resources. Anpong these
materials preference is 35 given to " natural

et hyl ene glycol, " natural " propylene glycol and "
natural " glycerol. " Natural " ethylene glycol,

propyl ene glycol and glycerol _are obtained -5- for
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2 7Bo earversion of animal or vegetable oils or fats by transesterlﬁcatlon in the

presence of a heterogeneous catalyst, as described in documents FR 2752242,
FR 2869612 and FR 2869613. More specifically, the heterogeneous catalyst is
selected from mixed oxides of aluminium and zinc, mixed oxides of zinc and
titanium, mixed oxides of zinc, titanium and aluminium, and mixed oxides of
bismuth and aluminium, and the heterogeneous catalyst is employed in the form

of a fixed bed. This latter process can be a process for producing biodiesel.
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FR 2869612 and FR 2869613. Mre specifically, the

het erogeneous catalyst is selected from m xed oxi des
of al um nium and zinc, m xed oxides of zinc and
titanium m xed oxides of zinc, titanium and

alum nium and m xed oxi des of 35 bisnmuth and

al um nium and the heterogeneous catal yst is enpl oyed
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PQHoyhydfo¥Iakat zﬁﬂahﬁﬂlé H;I‘Iﬂ&éa‘?b&ﬁéd IRERIPAR niR¥ o? ‘3013\/ AY SA on
dgﬁcrl bed’in the gqnéent ap tion entitled "Process
i fﬁé &Pe ],qa‘ﬂmb)ané gﬁv‘@nfqnﬁ @f which is incorporated
pdleydtystiieforsiart ed al i phatic hydrocarbons”, filed in the
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ol ereg gl £ L et bsn o e 6 0 L gli
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ot ar t T b SR RaBinE P Rl Brr SR o A8 51 88 En e
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| BY&AbArBBn of I8 mixture thereof may be a crude product or a purified product,
such as are specifically disclosed in application WO 2005/054167 of
SOLVAY SA, from page 2 line 8 to page 4 line 2.
In the process for preparing a chlorohydrin according to the invention, the
alkali metal and/or alkaline earth metal content of the polyhydroxylated aliphatic
hydrocarbon, the ester of polyhydroxylated aliphatic hydrocarbon or the mixture
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30 pol yhydroxyl ated al i phatic hydrocarbon, the ester
of pol yhydroxyl ated ali phatic hydrocarbon or the

m xture thereof may be a crude product or a purified
product, such as are specifically disclosed in
application WD 2005/05 4 1 6?7gf SOLVAY SA, from page
2 line 8 to page 4 line 2. In"the process for

preparing a chlorohydrin according to the invention,

t al / kal i th al
ot 91T than BE P B i e e et datlal B 1 ke, more
hy gadicaladyiess e @<tyeal toD.Spgky ydinomeythint casksdéss pleat arequal

h

oo SPORRD e Pl RS0 el i o R
mﬁ%gensmlhumﬁt@rﬂwl pregyaltth &4 wekgqual to 0.5 g/ kg and

in cergfqp pﬁ@(ﬁi@@fdr %?éi)aﬁﬁ?ﬁ‘ ch?lbrcﬁh%lﬁh acécﬁ?dlgg @l ine/ik@ntid he

ST A o
i o O P e tt oot he. - alkal i

C oro NN acc | Ng.TO e | en on al.Kal |.

o of o W'Dl BS Rl i abhib e b THRT ht Hba e i Blion, the
cedithinm cofitesnofdbel polyhydroxlylpted aBphatinhydrdatborghe asteryof
SOy 8 BERES ok S0 A e AL GIATUGHE Py e

I um conte
t héhapcﬂryﬁw ﬂ@iﬁl’@: eﬂeraleﬁqoﬂiam predqiplifodd hefkarand mpare pagtisplarly

of 1659 tHagloy Ryet @xy hitigd PHis BhadtGs géfiém@agrbﬂ& ﬂaan H’&lual to
ﬁturgkthereof is generally |ess han or equal to
g/

, #en less than or equal to O 1 g/kg and nore
parti Clﬂ thielpyocebfos ptapatingi clidarhlydiin aCcordihg & thEvntion, the

P e Epe a1 P B e bl P of
ac polryhydrgxylateﬁ lbphaticdrytlicoabon loe thelbixtwrd ithemeaf angenetallyfless
th ﬁlaﬁ%}r 3éﬁ\¥ag £OX sgeﬂew@% blcecﬂﬁfi{o% ?gh%%d%kﬁﬁ BaftiRhlarly

r ox atic droca
m J@&ﬂ@nm sqwabto 2 mgdm eTlaqs pcgntmés%gerxeﬁélw seaterghan onqgual to
o/ B4, pgkg.en less than or equal to 0.1 g/ kg and nore

artlc | ess than or to 2 This .
P et ﬁ%gp S TaT plrPa et CHIORRN B Rotoras B tye My eption, the
g/ fotassiiin keonteiteo fithopa glsydranylpred glashatig hadobirbomhlyelester of

R b Sherd I S RS Sl e
of thap or y@mﬂ t‘bkgﬂ@t eﬂelallessﬁhm mt:eqwhﬁocsbhg/&@mné marg particularly
m I&Ey{h@nbp @q&@to 3 r%?eﬂﬁé éaﬁt&ﬁ%gen%}a@g/gzém&m orlQudi to

% often less t or equal to O and nore
aPd| %rly | ess than or equal to 2 ng/kg. This

c ont enfa RS 0t piep@igad elolohrivtccoR d the ienflord the

5%}%1'1%950 Gl RE5E ROt kYoo Ry R Pt o g of

t hpolph)ijth)yyiatad yliphatid halfliopivdbn or thedniatae Bengofihgenesdlyress

30

35

Of than or equal to 1 g/kg, often less than or equal to 0.1 g/kg and more particularly
less than or equal to 2 mg/kg. This content is generally greater than or equal to
0.1 pgkg. |
In the process for preparing a chlorohydrin according to the invention, the
cesium content of the polyhydroxylated aliphatic hydrocarbon, the ester of
polyhydroxylated aliphatic hydrocarbon or the mixture thereof is generally less
than or equal to 1 g/kg, often less than or equal to 0.1 g/kg and more particularly
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pol yhydr oxyl ated al i phati c hydrocarbon or the m xture
thereof is generally less than or equal to 1 g/kg,
often less than or equal to 0.1 g/kg and nore
particularly 30 |l ess than or equal to 2 ng/kg. This
content is generally greater_#ban or equal to 0.1

g/ kg In the process for preparing a chlorohydrin
accordlng to the invention, the cesiumcontent of the

Doleim i S Btp e at Eoctyeh SCamatly sreiiordin bl o
th@ e@'kgs generally |l ess 35 than or equal to 1 g/kg,

of t en P}J&@% fo %I%Eé{ﬂ 4 811Qroil IF %rtﬁe mv_?%tlon the

part i CLII]I n or e
otlkeline qagt g@qﬁ@lre&frmvltwé @p@@raﬂmmagmsnmwlm% strgntium and

9/ K'ihuni fbﬂeﬁ@n%@ﬁﬁﬁ%ﬁ @ﬁlcﬁﬁx@@ﬁ ﬁEcheﬁtl? BArgianydrin
accor the.invention t

alin rth. netal
el ene sp@ca%mfelf aqepwrrgaagﬂ“égﬁoa %%ﬂceme% 541? Bryentign. the
anshagroeshat cotitgnt @fftlﬁfpd]lﬁgzﬂﬁﬁdym&\ﬂﬁ)h@ﬁ& Eydrm@lmda the ester of

S LSRN R RSl PR By
matgwegr st srit e, @ﬂ:entlhs thal tqumlaldmﬂ hg/Tkg and imvhepirticularly

SR Bl 00 A B LY DB RS o

rocarbon or the“mXxture t er eo ner al
h&h befkgequal to 1 g/ kg, often Iess than or equal to

t0 1 9/ llﬁ&h@ c&ﬁrfsr f;ztﬂﬂ;glﬂ @ﬂb%hjl&h% Q&Srcﬁ A2 1S irﬁﬂﬁtﬁin the
o) con er an o
q??i‘f E%ézog@nﬁo#gtiﬁ goly r%ﬁafﬁﬁ a@g@gﬂ f@ﬁaﬂbﬁ gt of

c r;bcﬂquhy@brylaftecaalqﬂradc hgd:bearlbbne G{j the lemktwmthetdbég geakmallybess
c at e roc

¢ AER) el o gRE ML e RLELAE iR oA ary
rlessrthampmqwabtmm gikgf Thes qpatent & gepeﬂaas grebfer thearor grual to
eqyal 1 g/ kg, often less than or equal to 0.1 g/kg

and partlcularly | ess than or equal to 2 ng/kg
Thi s d@ﬁb@eh’loc?s§ gprepating,a eleghydrin apsprding f@qty%mvwwn the

0. s&roﬂglﬁﬂ dofitehhef the gﬁ%ﬁdﬁ)ﬁﬂait%ﬁ %ﬂﬁﬁf{.tﬂ:g'l)?r&ﬁﬂ@h Ol{ﬂlé @§tbof
accor.di V e St.rontrLum ¢con .
C Ry ited DB B Sthor O ths BHi R taetre O S0 Dless
ofthar?0r pbbyklglbgdtizhdecsabarpbratiual th o glguinbrmoos pirteslarly
m n S a
IE%S%S} Rl 2 g 45" T doftcP Rsch iy Healifith o darhn to
eigar|y less than or equal to 2 ng/kg. This

Cont enh th 1‘3@6!5% &Y pr¥p @fn%%t&lﬂorhﬂﬁﬂlﬂcc&qﬂ@ tottli’e inerkion, the
g/kg. Int Eroce Ere paring a chlaroh

aé@&um W@t%o the po tedﬂ%@ha%hmwathﬂneﬁwém obf
ljﬂ@ldrﬂk}yiﬁt@i(z}ﬁp&hﬁd h}'ztirbﬂﬁmﬂ 6r thy diiowed therof isfg%nﬁﬁllﬁ less

e A G o A o AR B Bt

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

0.1 pgke.

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

alkali and/or alkaline earth metals are generally present in the form of salts,
frequently in the form of chlorides, sulphates and mixtures thereof. Sodium
chloride is the most often encountered.

In the process for preparing a chlorohydrin according to the invention, the
polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic
hydrocarbon or the mixture thereof may contain elements other than alkali
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than or equal to 1 g/kg, often less than or equal to
0.1 g/kg and nore particularly less than or equal to
2 mg/ kg. This content is generally greater than or
equal to 0.1 g/kg. 30 In the process for preparing a
chl orohydrin according to th%alnventlon the al kal i
and/or alkaline earth netals are generally present in
the formof salts, frequently in the form of

SRl s ORECRGR AMmEhe SR cleht iRty movde
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S%Ln@AmA 6 BB Plin®D5 BPbala d fine) CTENL S OL her 1 han

Pt ket e ERER e T
elchleinttng freaf eaabb hylogsen thaAdoss maﬁﬂ)edtlﬁ gppl&aﬁaﬁ kg.
ri
ek R R e AN E et B TR A
may b&®adsubie semiibe o madagpid ¢Iﬂmnamng\6@rﬁ®ﬂﬁ¢}0ﬁé§t 6¢& agdeous
S .
th a@%@@%éé B ge“ Cf%l Hﬁea’%%}?g r| n aaéjg)g §ungﬁ% 0
t xd Iiols%ﬁhlpeﬁe mtan @ng@m rnaimrﬂ@esa@mquimnmerghmrcbme
chb@pi ﬂﬁlsa@cﬂﬁf}%f&@ﬁl 18, f?&ﬁ'a'\&?ﬁ | cBRride %8@&5/%%&67
of S from a e I, J f
O R Y p it A RS S e 5 oW hejaafiene
widiisdvynmate ﬁ@ﬁﬂ&ﬁﬂﬁetalhjdﬂh@ﬁr@&ds&saﬁ Iﬁd)nﬂme iy tiof 0fan
he

AIGEAE sk s S iE P RGBT RGE Wi it AR o o
ofefimincchicidsy petassivm pgotidel st Cécuum cdgrideor exanpl e,
f
f[)?m ?E%%{:%dgaﬁ@éwusq—ﬁhbepene E{éﬁ)r Jegl | sg?%a ge?i/Dl )
of Pfﬂhyéﬂ% acc‘d)irqh% &(g/ﬁﬁaméen(@m tjqe Chlpaﬁatm agentys 6R$EI0H§

Phadreg&Lshlotidd $ram dgleovseoiitiondf Bl d@dBen ENBAGARE & cBfbhation
SUf%‘I‘F as sul phuric or phosphoric acid with a netal

& such as sodium chlori de, pot assi um chl ori de
or calcthapradebofor geepating o oklotdhydrih ageeding eortirdhvention Othe

t Hfd@é&?&ﬁ&j&%a}p 197 Rﬁ’lﬁnﬁlﬂe%ugsolutlon of hydrogen chloride or may be
preferably anhydrous hydrogen chloride, obtained from a plant for producing
allyl chloride and/or for producing chloromethanes and/or a chlorinolysis plant
and/or a plant for high-temperature oxidation of chlorine compounds, as

described in the application entitled “Process for preparing a chlorohydrin by
reacting a polyhydroxylated aliphatic hydrocarbon with a chlorinating agent”,
filed in the name of SOLVAY SA on the same day as the present apphcatmn

| and the content of which is incorporated here by reference.
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25 chl orohydrin according to the invention, the
chlorinating agent is gaseous hydrogen chloride or an
aqueous sol ution of hydrogen chloride, or a
conbination of the two. In the process for preparing
a chlorohydrin according to e invention, the

hydr ogen chl ori de nmay be an” aueous sol uti on of

hydr ogen chl ori de or nay be 30 preferably anhydrous

hydr ogen .chl ori de, obt d from | ant for ci
o by T Bk Grliaerin 8 o b PEStEERS TG A g Bom
anglpalyhgdroy] med Bbﬂ)h@lcfhyﬂfoaﬁlftmn,aﬁ’lﬁh ah eﬂef)bﬁmpolfmydroxylated |

h d f
AEERIE TR TR g WS TR
pribp &h]ongatalg:&gemr Qﬂmypj‘rsiing 4 yeast ermonfithgfodlowing compounds :

IO i t

e nat . %eﬁ LBl g, SRR DRockh g,
onOfgh‘@C eru%@ﬂwntih@ ‘ngé@é ﬁﬁy@@mompn and 2 getelt he
cont entar@éulMth&ionSs HAGE PRI &gﬁﬁiclh%ﬁ)cﬁ%oﬁ Qb8 Qlﬁi{tﬁwhmh is
-10- P i cul ar ntion is roces
o oS S SR PR ST ARG Piraprbons and
ahmmhabs&mhwﬂrocarbon froman ester of a

pol yhylgj XLM:;'H% nctjtonaI | ?9 E)fgn E%*Eu?aﬁ%cg?lﬁ%gag (E%ﬁr%car%?% which

m xture ereo and oma C
c i selisted frnm asgoitinecehplens iprepyiene] butene, propadiene,he

fQFg@&%B& EHgB&H%%&wmﬁggaécarbonng%ﬁ%gﬁﬂgﬁﬁ¥ﬁﬁﬁg%%on

e, an organic ani C
havbigkis slsisd frmn methagegihbane, prepaes batenp arthamixpkes tereof
medndlof an Bﬂﬁﬁdtﬁ:lﬂyﬁfoo&ﬂfdvhlvﬂﬁcﬂﬁb‘éﬁ%eﬁ an organic

hydro rbon co ound is selected from
i iSRRI G LA O ER U BRI Eoh PR B S
m orgame Bhlbhﬁdf enfipouhd sBlected dionachlomnidtiemes, Shivackthafes,an

NSl AU B0 S PORLRR ke Infotfe ect ed

from a ene ene,

prrapmhbmpmp@mﬁ,mmaﬁ@vyﬂhe ,amdﬂmo;ctlvi@@, eitietobutadiengs,
a &%r%é&%s%ﬂﬂﬁ%&& tﬁéﬁg{,pcar bon which is selected

from nmet hane, et hane, ane, butane and m xtures
t her edtarticaiay rgntign l%maﬂeaf) 20 7ganis AalogecappQuRd; véhich is an

b esiggnie fludibneRavin gjo@uﬂ s¢lesred frofnfhidrormetiandf flasroethgady Ginyl

BRI BB Ben BEAZRS, O or ot nanes.

chl or cﬂarthemqnuoh lisomadeidBanesganic nyjrgenrdompiodad which is
Vi s@éh eg FHom %IQ{)I‘RM Q:ﬁ oroﬂﬁc}'h%?% g@hﬂ#ﬁ%&eﬁﬁﬁmxmres thereof.

perc or oet ene, rIC

chl or d‘@m%ﬁrémféléwn ixmpde @%@m@hé@ecm%ﬁmn@kﬁl@@etals alkaline
Ltahlﬁgtﬁﬂaet%l%%ogaﬂkkélué@peﬁégﬂ %%1?1@) %B%@ftﬂ&lﬁﬂngé&ﬁﬁhp
u I | u |
%’Hﬁ& TREICWh BCE e w@wwﬁﬁaa&u hyang gigBieifesof.
VI nyI Méﬂtimns fiade siony pardenlerly bfiopiodessavigerainxheicidsrinating

t ha%gnet 15 bbtained at least partly from a process for preparing allyl chloride and/or

a process for preparing chloromethanes and/or a process of chlorinolysis and/or a
process for oxidizing chlorine compounds at a temperature greater than or equal
to 800°C.

In one particularly advantageous embodiment of the process for preparing
a chlorohydrin according to the invention, the hydrogen chloride is an aqueous

solution of hydrogen chloride and does not contain gaseous hydrogen chloride.
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Particular nmention is made of an organic oxygen
conpound which is selected from al cohol s,

chl oroal cohol s, chloroethers and m xtures thereof. 25
Particular nention is nmade of a nmetal selected from
alkali netals, alkaline earth netals, iron, nickel
copper, lead, arsenic, cobalt,; titanium cadm um

anti nmony, nercury, zinc, selenium alum nium bisnuth
and m xtures thereof Mention js. pade npre ) X
part i cthe pswceﬂrs far prepEEgs shheplydnn srsordingpio; theinveggion, the
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prm@ﬁd,mﬂenéﬂ Qéah;ydftaﬂta&ﬁﬁor d| ng to the invention,
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orchiatiag ke say hesandd avsin arpardtes whigh ipaede fiargevgred

O vt Rlofffel S BlurOfesiiont 0/ hahk g s 8 balchibedH 6B patent
are r.esj st ant n er he reaction condl ti ons,

0 the
c HPBHEFaion; eﬁgt % Rf@ess fBJép]fqpe]‘tlﬂl%@ plg,logo@yﬂgla }%ggypsmn rosistant

chl Enfad.fs ” [\'ﬂﬁdtm@}ﬁb maﬁndT@Bi}DWAﬁ’ DA lohithelSaniid &a}xﬁstﬂeple&ﬁit
ena or, of. tanta

pra&QBg iop ot s Rt th Sondepii et BerelhrelisttS: ¢ ne
i nventRaotiuldrieentivaas tiadaobHd p:tohas dait prhpatinga/ttdemeblydrin that

pohaﬁaécf r ox H{Mg@ﬁ P?’BW“%’ gﬂ%}g{}}%’g r Ocaﬁbon ar)l(? Ster ofa
:éwr% ied irhaiie ﬁirpmb«prngr aa@@mlrerfhve@)%ls é@mﬁq:t@djto

O%adti%n%ﬂﬂ?é %15ﬁnéﬂﬂg%%eﬁt%oﬁﬁﬂﬁn@ﬁ¥]&b o&GPMESREE andith Bt least
materials th re resistant to

| ori nati
P ebng Ut SISRA AT oL T A SHRTARS RRR Ok Ch BT L i Par s
Prresigtast tb dlic @ﬂﬁﬁlﬁitmg ggentciider tﬂ&)cdﬂdhnonmm which that step is

SOPURL S5 1A Me ORI ALS otplafil A llgllF s RATE O
armiamhlée(bsimlegﬂld afd teintadum jagd phioer- pmtaéalncemama speh as high-

R

et tRorgaly; ﬂﬁwyprﬁp@a)aaqmsﬂmeé aRg @Pb'&aﬁlﬂ'é?mwyl vinyl
185), 961;@@3@@@%&@5@&&1%@@ Qfd ahinhisirfed vtdrifpacddared

or a.mxture thereof is subj ected to reaction with a
HEE Sat | ng agent containing hydrogen chloride and to
at | edsthe process for preparing a chlorohydrin according to the invention, the

~ reaction of a polyhydroxylated aliphatic hydrocarbon, an ester of
polyhydroxylated aliphatic hydrocarbon, an ester of polyhydroxylated aliphatic
hydrocarbon or a mixture thereof with the chlorinating agent may be carried out
in a reaction medium, as described in the application entitled “Continuous
Process for Preparing Chlorohydrins”, filed in the name of SOLVAY SA on the
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one other step carried out in an apparatus made of or
covered with materials resistant to the chlorinating
agent, under the conditions in which that step is
realized. Mention is nmade nore particularly of
metallic materials such as 2? enanel | ed steel, gold
and tantal um and of non- netal ic materials such as
hlgh denS|ty pol yet hyl ene, pol ypropyl ene,
| idene fluoride te eth | ene

Der P s Rk st apb sl ooV BB St prorbiaiad

eth&ebyr@h&memlphones and polysulphldes and

uni ﬁprleegﬁa} %%é&{lﬂm 15'9&89 Bﬁ.{l rlﬁ‘@ﬁp&gss f(;grgpr!)ﬁ]uc%%e t he

process Or preparing accor

i nehderohydrin infyehich @aebfhwrowla@d @bpwm@xqﬂadmdan ester of a
al bR dr&xy e ﬂﬁﬁ{aﬁe BydrdBarB&i 6f a g@ tumh&lamrs QXatteAtith a

aI| dtic "hydrocarbon; an ester roxyI at ed
al $Herinatiag apgnd apd an BEEAnsTack] m&tw%rqaﬁfwwp iy whasg gteady-

c hdtgte icbdabbdiio rigeB oligﬁ drekylned aﬁphaucl erdﬁ)cﬁ@@ﬁtah@ Bsters

" ﬁ#ﬁw@%ﬁ%@w@%&éﬂﬁf S BPtor st SHbiAS B aponnts,

f i dxpeesbet mhmlmam@@fhyﬂfﬂxvﬂwecﬁﬂlmmw hedredi?bors angreataythas
e W% ROy LA CETA, BER Bl o
rr&lj‘galnﬁ part @f)ﬂlelhqumamd@gbumor produci ng

ﬁhg?gcoméddar x gnﬂné Baft\’gf gl;h, 1@%%(&%@&9&9%%?2%;@% ?giﬂ%f the
al ‘?1'51%1? F%mwaﬁé egﬂf@dmﬂr reactrﬂnmﬁlgmt weitherrwords theact ed
Wi ddmlit)uﬁﬂﬂ ﬁhbsfé&hd)l@@ll@&ﬁﬂim@ﬁldem oﬂé eabbcatas.d in a
I|qU|% actlon nedlunlmhoii - st at% gﬁ SItIO
conpri§ E8F§Fﬁ§%rr%%1§ﬂ“£‘lgé‘o“ 1P acccﬂﬂﬁi H&CarD e‘H}?&‘
eseant®n of theymil yyddoxgdatédslghatt hpdmtarbom)thkr emmrdﬁ on for

f
“’&?Oa% R AlprifienpBHRb g or AERIERAAAcID i cL s ©

gting agm m%b@mameéﬁlt tthika pmse@m;ﬁla ;] ﬁ@amsmwed in

t ha% RelHoaWagR 0B8RSl PSSO VA Y 88 frdh 9@%3 EliRas tocgagE lze
|g_€‘|td reacti.on nedium The organic par the |iquid
r d43 on nedi um consists of all of the organlc
conpouviekstiodfis tdade bhmuﬁldrly eaabhmysnmwﬂm aicﬁrbekjﬂ&lr acid or on
ose ta ns., a as
orezabidfic SRTRAVHRR tA0BRSn TR Ste: BE RSy Bf gref@Pfhan

c hirenued ol 200 G especilp gdipec adid anddentatives, oftadipic a@dct i on

B e

t HeagioRof the Yéﬁﬁx aliphatie dwwh@rr,rﬁlge et may be
cqfony@dmxytatémiﬂnsu@nﬁﬁmrp& tRe fikiale/Btredfalinger | bed

6 qh}qgjglaglggc ?éplngn V\Qg20%815&3/[:1%Sg&tg]ca?glys%%r\l/c@rgtrgtf\orf g;é)ng?)ép Stlre and
pressure and for residence times as described in the application
WO 2005/054167 of SOLVAY SA from page 8 line 6 to page 10 line 10.
Mention is made particularly of a temperature of at least 20°C and not
more than 160°C, of a pressure of at least 0.3 bar and not more than 100 bar and
of a residence time of at least 1 h and not more than 50 h.
In the process for preparing a chlorohydrin according to the invention, the
reaction of the polyhydroxylated aliphatic hydrocarbon, the ester of
polyhydroxylated aliphatic hydrocarbon or the mixture thereof with the
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Mention is made particularly of a catal yst based on a
carboxylic acid or on a carboxylic acid derivative
havi ng an at nospheric boiling point of greater than
or equal to 200C, especially adipic acid and
derivatives of adipic acid. IB t he process for
preparing a chl orohydrin accd ding to the invention,
the 25 reaction of the polyhydroxylated allphatlc

hy drocar bon, the ester .0 ol dr ox al |

hyH]P BORHIEAEERt HHEDGFaRE %uttl?n Q{ee%?seﬁﬂ% f vent af’ Scnbed 1n
c hhglicagdh WD ag(mosmy OBSCEM%YSQ\ stipiagall hnesalhio;%t
concen ion, n

oo doMeBtpf R G o PTG TR M fflogipped
2008706408/Entp ko stcnhAAYa B#tofie, emeptager B dtherea aon-athagsasdwnt
[i K

" e%écrhg? lels;bgg)l% B! R0 tﬁ g&)l?hgﬁ‘%?yl?%& bLlifhid hbfl(ro‘é{i1 rbén, such as

of chlomethanpl ghl @fopmpan@agla OIPPIONSEE lala élqhbttromep@()! r@émiane

10 éh%[ c@é!;@l arff mﬁctﬁr@é?bp&ﬂ‘:ﬁ@pﬁo AReded] aﬁ& dicBRssbprépdhoB il heavy

CPRBHS a 1hF TsRedan APSHEpeus e Herar S Rt E g of S fish
of ?nﬁrﬁn?@ gyﬂmqaquyldiﬁwgcgﬁtegut aliphatid ltydnyartmar bon, t he
I
rrayeabieorc@ﬁthe pdlybydroxyiateﬂ eliphaticdyydecaibogn veth the nhloagatmg

d eﬁ%én't Hﬁ? 'Eam%@ %Eﬁ%é gféséQQe%@gyggﬁéﬂﬁ& Smpridndheash

paF‘tmEQ}}néﬁ pghebfhaa tppalvhygsrxpiatedsalinhaic gdraczﬂh% @ Agscaled
Or GAME GpSIRIaM6M bntitRd <A R0 For pRe Sﬂﬁﬁhgﬁ%lﬂoﬁtﬂlﬂ%hQﬁ aQiquidh

BTy SR b PP SR (A Ay thecemepian o Biscneoptd |

c hhglicetitgand the&:ltohtmt)@ﬂ’ whiah 1nc@’pbmtadﬁreoq9bgnmﬂereﬂlqe

-~ dichl of’ar%gﬁlgra nt;;o A 0S¢ 8? diloaplceﬁ % M roh fhmor

20

m Xt ures pro panedi ropan
hewhgreirps pelybydsoxlatef ehp}@@zcﬂlwdwcsnbom aaaseswr Of Edyhydroxylated

pam&mphﬁ gﬂah%bﬁ@t §Huﬂﬁfy tﬁére@ﬁE %ﬁB Eét@(gto RhdtRARSa Of

['ated aliphatj.c rocar on. 10 In the
pr Qe}@@%atmgragswéﬂ e mssea%ﬂf %%H? Blﬂi“ﬁ Caewalﬁ@gil@a‘fyo t he

i nM (%Lﬁlﬂs ottREthah ﬂg@ﬁdlﬁ[};d@cﬁxﬂdl&i ﬂqjhﬁﬁy ﬁ%/dmydraﬁredld having a
all C rocar.noon w al.l
b cDBBRE Pt RaBr ol f o RoSo i af e 450 mdF than

e oﬂmr’uoﬂmgeﬂnpa\amre obthp chledshydtih and&trhq:re&sbm of 1 bar absolute.

25

30

35

polyh yﬂ{tﬂé %&&te%dfgﬁblleeﬁ%ﬁ%# £c dlhé{x%b?&l% Q&B*’d}ﬁ@ 1368 GveRESh the

In th I ca ocess preparing a

C heaetd th«n polyhedrpxy]ated allghq@rﬁéwérocarbpm tbg ester @fhe nane

-Of poIhaNy; xﬁ’ﬁe@ Ali mc%ﬁﬂﬁac%ﬁn @§ tHeRSixRIrE BRMAdof with the

Ilqatlon t e content, of. whi.ch.is i.ncorporated
he?léowtwgfagﬁrgﬁ%gre erﬂiamc@a?ﬂgm Uit reragﬂ%ﬁlsg ﬁ
Pr D€ $edction Bedfiai ag ba aGhighy-plived of multhphise Melium.

Dol vy ApElgride s i R opaReCuAR BrasRadt .
t hdisparfed wlid whjnpotusts, dlescﬁvmhtrldaﬂpemd fiquid compounds and
dissolved or dispersed gaseous compounds at the temperature of the reaction.
The reaction medium comprises the reactants, the catalyst, the solvent, the
impurities present in the reactants, in the solvent and in the catalyst, the reaction
intermediates, the products and the by-products of the reaction.
By reactants are meant the polyhydroxylated aliphatic hydrocarbon, the
ester of polyhydroxylated aliphatic hydrocarbon and the chlorinating agent.
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20 chlorinating agent in the presence of a liquid

phase conprising heavy conpounds other than the

pol yhydr oxyl at ed al i phati c hydrocarbon and having a
boi I i ng tenperature under a pressure of | bar absolute
of at |east 15C nore than b0|I|ng t enperature of

t he chl orohydrin under a pre Hire of 1 bar absol ute.

In the process for preparing a chlorohydrin according

to the,invention the 25 reagtion of th o

ol y hy APBIEA s BEPUEiies RESFE ThthrOLHPHBHY AR RLEE  of
pohymydﬂbmyhmmﬁmamhybhamneoﬁwﬂba@ﬁmbmnmgmhnhﬁmnbm@ﬁcaddg

et eglor it bl G, B QAL ORI hEPAELAER rsof

r eﬁat@u amds m;th f&lma}mholb @scai mlthgtr@:qgﬁalsﬁc&bwnmndtmorgmas galts
”‘99&%{85 +ét81%r%ﬁaﬁﬁek maB| bzg fs sgﬂ'ﬂﬁfb?ﬁ@s of all
I SSO |

perse conpou dé%
d| ssol Yehendhe pelybudraxdated alsplame ddrogrgen wralycerlsds| ved

h lﬁﬁﬁ% $iethe £3) Shat Q@Mﬁéﬂtﬁﬁled ﬁﬁhid@ @%bﬂ%w £idy salts
t e.r e

di
N RS g gL 8GO0 B U COMRE S8R i s, s
pr eﬁfatty acnds whth the alcblois ssediin thdﬂmmsedtemﬁdauam dnd motgdaaic salts
¢ aé.ﬁ%yaﬁ ta})kah qgetélu %{%ﬁsﬂag ﬁ Fé{ﬂ{ 1%{3{5? ?ﬁlgﬁa‘?gs,o%lh %ﬁlo?ir ggduct s

reactants
are rreémongrﬁh;e mtt}dwdmﬂiame meatlblph‘@bf ibe mﬂﬂd obcar bon,

thﬁmnﬁe ChPornr&QJmke/pamdr@iﬁ&e@mKﬂnga& hgdﬁaxﬂw&ﬁ;doaaeu

I nat | urit)es

n
pr es$&s and/ar P%eﬁ%ﬁ,;ﬁﬁ? éﬁ%%ﬁ( GPYPEROINPSteH af the PHVéV%f@éV%Eﬁﬁ‘
mestighetc erobﬁbwdﬁi ok e§t@fshﬂ>pbl;lcﬁloaﬂiﬂﬁns sal ts of

gg{ Sg§§h§§3ﬁ %ﬂOHY rf}%ﬁt f y{al?otgte%qlg’%ﬁ rea\éb?lé‘niergpdlates that

f atuky ba miahtioned inclute glylcemhnioﬂoclﬂemihydnﬂ el its esters and/or

o) PRSy B oy A B bR EchoF Ald eRuBE?. 1o

c hishiossopanphen t he pol yhydr oxyl ated aliphatic

hydr OCghdaRer oF pBlyh g@fo%flatédrlﬁ hhthd‘r(Sdaﬁﬁ)n' 1ﬁa}I Erefore be, at
gI r.ol that rra

e pentjon bo
m%a&}cha re@?ta’&ta?%&wtﬁ OggW g’f"c"}}’ %Pll’ggtf‘é rs
S uﬁiﬁr@@aﬂbﬂm&-a redd:tron?ﬁtérﬁlémglgy ceri d es, esters of fatty
cohol.s use

£ F ansclt Bl st iR r RS Ml thE Suprotyarip bwetgy The
al wallei magalthowatat faained én tharchlorimetien resctiquhmtdés veate
c hﬂn%li&%ﬂ dnto@gpﬁ%cééée{?? e h]{}lg Qad éBE g%%ﬂ&x%kﬁﬁteﬁ%ﬂbhﬁﬁ

nonoc
0‘{ Mm@(@dh%phlmtm@ agwr @%@Sﬁ@?ﬁdaﬁ ¢he appligation
eSWQ’ﬁ S0GIBO6TRESLEN LY SA hifiR satlﬁwz,@ﬂﬁzfpfo ek 3emtens

cctod abebijieny %%Sﬁwgawt?éég@ﬁ RV el or oydr i n

i's di chhonggicopapiducts i’r&nflﬁlaﬁiawﬁ nhddedonedirplest thbpartially

e R GG SO ROOBE D 0o
poiydeetagpa. of gl ycerol and the esters of
When the polyhydroxylated aliphatic hydrocarbon is glycerol, the by-
products that may be mentioned include, for example, the partially chlorinated
and/or esterified oligomers of glycerol.
The reaction intermediates and the by-products may be formed in the
- different steps of the process, such as, for example, during the step of preparing
the chlorohydrin and during the steps of separating off the chlorohydrin.
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di chl oropropanol . The ester of pol yhydroxyl at ed

al i phati c hydrocarbon nmay therefore be, at 20 each

i nstance, a reactant, an inpurity of the

pol yhydroxyl ated al i phatic hydrocarbon or a reaction
internedi ate. By products of the reaction are neant

the chl orohydrin and water. “TRe wat er may be the

water formed in the chlorination reaction and/or water

i ntrodyuced i.nto the process, for_exanple via

pol yhy HRokgHidFedtion msdun way thershor we&?&f%aﬁrqxa@ted
C hhl aﬁahydigcaag@n the éSodies@Eiaged ih Soluhien apdikpegsitm Ginthe form

0 05 167 2 | 2
VORIl i ey g fibal AR fes Brentr 37 4 el B i he
at sqhegpe ad@inl the eatalydt, suchl. dlsﬁnh'ng ot bedidmpitp rfoderanple, the
PTEbh R RS e piouis AR BLprolifetPBf thi fedhon.
pol yhydepxia.dbkinddc) phikeipsocgss wafd@a&ﬁoﬂbﬁmvvﬁm mpgbe

pOJ:a‘fﬁé’cﬂdStﬁ)Sﬂ( béﬁ:ﬁ énoale 'oP haédrﬁmhwﬂr@s@é bie iy ﬁr@feﬁjebl @@éa@iy out all
%:/ét roduct.s y be nentioned i ncl ude,

Wecoa%w'{quam chl orinated - and/ or est erl f| ed
O| i g onkartke pfep;&iaﬁ@epﬂigess;ﬁamrﬂg@qb itliﬁﬁinhglgﬁiélpfﬁﬂioagzelfc a@didlmay
s.may. be.formed Ln the. i ren
ot B g R bron s RO K pihae ol i ftryet,
st dpphefic bydrpaarbory or & peodulat mot@higirating fwd disprneess.hbn this
SRS Ake ﬁl@?}%(ﬁl‘& 3111%@‘&0& 1lﬁ§¥ EQ Llﬁ’?%%}iﬂ:rdcﬂi which ?%lﬂ%ﬁ in order

liquid reaction ne e contaln

ocioyRipse M reeation ofthe pelyhydrpiipied aRplse hydcarbon with the

c hé}ﬂ?éﬂ:ﬂbﬁh %ﬂﬁorlaﬁ asfl g&lbﬁa&d% tkH ﬁd@lgés%* & k;ﬁbrln'?ﬁhe
SOl Vv

t he .catal yst,
TPEY p‘? lé"?fa“loﬁ 13 ReR E?"a‘\’i‘!@e tpael felﬁ Sen%%FQ/étﬁFmg
an@lom raldehsadasqtredemsm thsp@lhhﬁ&oﬂyls&d |ag§lﬁ}atmmyﬂtﬂcaﬁoﬁ©|r f@med
nedi at es

pr o"d“u %rﬁﬁaffﬂﬁ"n gl Sr ﬁfé’ y§“8f QT5ARIG g ey asp bsa
( 3)1¥Xt‘€rb)3fam drgenie a@fd mrkgnzpinmfecss thaecroeess fioy reparing the
r
Q%t. Rk R fpbalehieE ﬁ?%?*é*‘é ol ﬂ%*%ﬁ*ﬁdrmy Pt g%“hatmﬁ
H&om tlgroress égmrenaimgshepelyhydraxylpfed gliphatic Ayfensarbon.
pr ocess tl@&ﬁl@bébls aacdr?mg he tlieﬁﬁt%ﬁtioﬁ fnt,he teEt@rsQJf@l@é’“ c aclf d
uc 0 atl n Iro OCGSS or
eIl TR by iad ariefitd fm ARG R Sveen
orthapqnlwhyﬂrokylmaﬂ ahp]nagmﬂg/dro*cgrlfommmdt]hn argpiio aaidsbefbre, during
t
'Br%ﬂhﬁ%ﬂeesgep %&E%H RR0R, tﬂg P&Jcnbﬁ‘ gﬁ’mﬂ%ﬁé &185‘111{15&% %ge@h

0 ca
r eact iloshaprogdse am‘@lhg (&P mn‘a(tnélanaﬂhﬁ perarationtpfdhocar bon

Wi &%rbﬁﬁinn%h%ﬂ%th&%oﬁ%ﬂhds ﬁGﬁV tRE rABti itk taRNREPEESd
in the process for prepari n&@ﬁ%e 15 ¢hl arohydri n.

COATT Yeuh i1 grrordenes Weh the methedsagdescriped 1g élilec@phcatwn
gewer 20050531 67 bf HQLVAY SA from page 12 line 1 to page 16 line 35 and

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

Particular mention is made of separation by azeotropic distillation of a
water/chlorohydrin/chlorinating agent mixture under conditions which minimize
the losses of chlorinating agent, followed by isolation of the chlorohydrin by
decantation.
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from al dehydes present in the pol yhydroxyl at ed

al i phatic hydrocarbon or fornmed during the

preparati on of the chlorohydrin. The organic acid may
also be a mxture of an organic acid originating from
the process for preparing thﬁé pol yhydr oxyl at ed

al i phatic hydrocarbon, and a organi ¢ acid not

originati ng 20 fromthe process for preparl ng t he
polyhd | at e aI| hati c ar bon

proce 8??? ARG 4 dgﬁ’i’ ac{"?fgm@stf’ él?esmg?ml%eﬂm
p db(}lhty(dr abpeé dﬂeﬂahgﬂmmbmt ofthbptheo canpamdefrpnothe geactor

AT SASL100 AP YRR b A% RO NN SR esribed i
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accordln e | hventl on, e separationh of g
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2005/ GBAHGHT JFenHeR YAPpadaot L RRPSAJ PRSOTP rghydny
1&edwt1mg a&blj,&lydroxph@ﬂ aliphhfickwgdrécadrioon] 3n eﬂthxea;fei ot her
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r sgentawhesin thepolyladatxpdated almhagg hVéﬂwafbﬂlh@nreé@E of by
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Part i ar ‘mention 1s made of separation by
aZ7eBIrises & lerskene S0l jop Hisgelved metal salt, the process including a

V\@%gz{rét%ﬂ @ﬁe@ﬁmrm@h@éai t@rrblﬁ@% j%t 08B indl S Mentiee fs made
conditli ons

C e At et aroretlr Sremiing & CulsfaRfEn Pyrerstipe o

c fﬁo@rkgrﬂ;uilylamdnhphdmhydmdzarm ar t@er ofin pdivhysirogdated Aliphatic
PSRRI B R PLNALLP BB A b R

c aohdydayiatesaliphatic leﬁechfp mbpn ai gster of amglylarexlatpd gliphatic

OUfydtdtaoh OF 4 A& RirdMHefbofBlp AdRe@ Eoﬁlfiﬁselé laPRad e rchﬁ:?ﬂe

in atent. appl, cation EP 1043 ed in the
oo SOBETARdISK POl BURTEACES 1 GBS SRR aperation

| Mnﬁhdeﬁolraﬁwmra@fetﬁe Bt sklhsrai‘ﬁleérﬁig@eraﬁons ©paicatar on

hod
b diited B Mafig 0B piRER sar PepRERCY ALORR AR AEENe &

p amﬂylwdfcawlawdrnhphma kdirodelpan, aulester mfamimdr@xmg@ a]@phatxc
o PRS0 P& RO B Il Y FebllorP¥ith a3 Erliing
1Gepafiin By ercH Ry MixEee, élp)u @ﬁaﬂmWSMrn@ead%lﬂw @riragtien of thee

t f}@é&i@ﬁ ik fule @rEdthipbiad bt Bated@@he YRI6FcBYarih ikeremoved (c) at
ated .al rphati.¢ hydr carbo

dr ox
4 ﬁé, %Bf”'}t/ H%/(@‘F dsagtion abtained iy, H?Eﬁ&gﬁ?%dﬂto&} (%atﬂ?auon step
m axtd lei)ethé Pﬁhﬁ&fmd hﬂnhe |dsst1ulaﬁ@h stepfsrxron&eﬁechlby preastingweter to

S (Hle $id dlsfj lgﬁc’o%l s¥é I\qgtt?clun dé Verr}r a%&ﬁﬁf);‘of :Pijoggs'srf&' a
preparing a chlorohydnn wherein (a) a polyhydroxylated aliphatic hydrocarbon,
an ester of a polyhydroxylated aliphatic hydrocarbon or a mixture thereof is
subjected to reaction with hydrogen chloride in a reaction mixture, (b)
continuously or periodically, a fraction of the reaction mixture containing at least
water and chlorohydrin is removed, (¢) at least part of the fraction obtained in
step (b) is introduced into a distillation step in which the ratio between the
hydrogen chloride concentration and the water concentration in the fraction
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separation operation intended to renove part of the
nmetal salt. Mention is made 15 nore particularly of a
process for preparing a chlorohydrin by reacting a
pol yhydr oxyl ated al i phati c hydrocarbon, an ester of a
pol yhydr oxyl ated al i phatic Q drocarbon or a m xture
thereof with a chlorinating” gént wherein the
polyhydroxylated al i phatic hydrocarbon, an ester of a
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react Ing &
c hrrtmsmb}bwmt. tg step @l Boordercty regot ﬂfeaa@mpﬁ@at@re @reaﬁﬁéhan or
1 @moeetvﬂmﬁﬁ eht@rs&ff 1B éflotoRydrir sb Ak Ecpmﬁe@t 1&@& Pardly,

i's at i o bet vvee n
hy?ﬁ%@% tﬁ"@ bﬁwﬁ@xg F%Hq%ﬁfr Wﬂo&ls made more
oprilidg obapiosedshie whichahe pﬁlyh)‘hﬁ'oxylated atiplkeit Hydtazatboe is

i G L A

az eot rluﬂh@ptwmsd“gepremﬁnﬁa cldorphydnin eesepbing o the invgntiery éhe
d' s%wa i34 bPihelch ﬁfﬁhﬂ Fa8id ALRE o%ndé ﬁlor‘hhﬁe REOSESS

prep arln]%@ orohydri n accor ﬁ]’ gw b
i nWE‘ﬁ‘t‘flechm £ nn@l@é&ah%mlwlﬁydé?)xxlﬁéd a r#v cAbgp gpay be
Oaiahﬁlﬁi &lthe Ecdb}?d[@ﬁél R rﬁétﬁmstdéﬁ‘ljeﬁ@ﬁ?ﬁ lnf)the appRdaiion ehtil
Cc rinaty on of .tne roxyl ated ali
Py PRSP HRPHRgF s DGR SHDE ot & 8P s Ryole aliphatic
meliyipetartam *Y édat inhkenime 0HhSORFAY BAtdmothe sarhé dayeak the present
Pr id© I ot he
a%éﬁ%%tl §O%Q}P(1?%%§Meﬂ90 lgi@lé R r%g&%géﬂaféd l}eﬁé ﬂ))L Fe‘#erle
appl i Rartiedar metionHe n@dﬁpﬁﬁpf(@ﬁs I pigpfisng ﬂ&@ﬁop
10ch&ing akpblfdﬁfd%;@w@d a1lﬁﬁ{ahb GYadEarBBAlanQRtet of gRde of a
pro%ess for a}]rln%g | of ohydr.i n whi ch
yhydroxylated allp atic hy rocarbon or a mixture thereof with a chlorinating
agent in a reactor which is supplied with one or more liquid streams containing
less than 50 % by weight of the polyhydroxylated aliphatic hydrocarbon, of the
ester of polyhydroxylated aliphatic hydrocarbon or of the mixture thereof relative

to the weight of the entirety of the liquid streams introduced into the reactor.
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al i phati c hydrocarbon, an ester of a pol yhydroxyl at ed
al i phatic hydrocarbon or a m xture thereof is reacted
with a chlorinating agent and an organic acid so as to
give a mxture containing 15.the chl orohydrin and
esters of the chlorohydrin,"a ) at least part of the

~mxture obtained in (a) is subjected to one or nore
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mixture generally contains more than 1 % by weight of the two isomers,

preferably more than 5 % by weight and particularly more than 50 %. The
mixture commonly contains less than 99.9 % by weight of the two isomers,
preferably less than 95 % by weight and more particularly less than 90 % by
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preferably greater than or equal to 0.4. This ratio is commonly less than or equal
to 99 and preferably less than or equal to 25. In the process according to the
invention, when the chlorohydrin is dichloropropanol, it is generally employed in
the form of a mixture of compounds comprising the isomers of
1,3-dichloropropan-2-ol and 2,3-dichioropropan-1-ol. This mixture generally
contains more than 1 % by weight of the two isomers, preferably more than 5 %

- by weight and in particular more than 50 %. The mixture commonly contains
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In the process according to the invention, when the
chl orohydrin is chloroethanol, it is generally
enpl oyed in the formof a m xture of conmpounds 10
conprising the 1-chl oroethan-2-ol isomer. This mxture
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portlon of the halogenated ketones formed, and a process for preparing
epichlorohydrin wherein the halogenated ketone formed is chloroacetone.

The chlorohydrin obtained in the process according to the invention may
be subjected to a dehydrochlorination reaction in order to produce an epoxide, as
described in the patent applications WO 2005/054167 and FR 05.05120, both
filed in the name of SOLVAY SA.
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The mass rati o between the 1, 3-dichl oropropan-2-ol and
2,3-dichloropropan-|-ol isonmers is commonly greater
than or equal to 0.01, often greater than or equal to
0.4, frequently greater than or equal to 1.5,
preferably greater than or equal to 3.0, nore
preferredly greater than or @&ual to 7.0 and 10 with
very particul ar preference greater than or equal to
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t r
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t WOFMWY ed diphetighwlyognsben e m#xt@n@éhwmfdg sargtedgvith a
o hRpRaGS LR anEoBuill AR o & IHEREChIbhydrip o7 ped
i §51E‘1‘i?181‘16‘8&é‘t“'63d8 2 TORRLIOB I FE R Gt W‘%ﬁ%i’g}ahy‘iﬂﬂxl’ ﬂ‘@
p rafiphii tpdespartiongthe@stehef pﬂyle;rairmqﬂataayhpdmm &y&qoemg)ed,

| i 0 reactt on order to uce

t vfer GRXAICRRRE AR bl SRE R APl Bon iBirRT e
vmozt@oﬁmg)azl&a@’rn@g@f Fhlogthydsa ey kg)of tea@®nfin; x@u:te,l (o) atleast a
”Q‘I‘E‘Ené}’ﬁ O%YQXUI&@EM@& ob-Egiﬁe& ﬁ'f g:? %sqﬁctlb h&'ﬁﬁng the same

herein to descr a compound ni ng east one

oXPHPASIEER atdg repstign aaxmowam%ﬁl Hehd) 1@@%?@@4 {p one or
S peak itrdgandoRdn sﬁé@é Beieqicdfito sﬂép (aly, mq&ppﬁasw&@b@a R¢l
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partly with the chlorohydrin, the chlorohydrin esters, the chlorinating agent and

the organic acid so as to form the epoxide and salts.

The process for preparing the chlorohydrin according to the invention, may
be integrated within an overall plan for preparation of an epoxide, as described in
the application entitled “ Process for preparing an epoxide starting from a
chlorohydrin ”, filed in the name of SOLVAY SA on the same day as the present
application, and the content of which is incorporated here by reference.
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5 atons and hal ogens. The preferred epoxides are
et hyl ene oxi de, propyl ene oxide and epichlorohydrin.
The dehydrochl orinati on of the chl orohydrin may be
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nore (Beatiaeidsis 'n’ibagf ?%ﬁc@cﬂﬁﬁﬁﬁé‘@%eﬂc@ of hRadt Bhe Pﬁfdﬂzing

(c) a baS|c compoun | east one 0
stagsat sﬁwadjélﬁg agentypapeselected i sratargoxyggpoxades of
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or'§ Wg g&t $¥8s to form the epoxide and salts. The
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T SR e N
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less than or equal to 1 bar. The duration of the oxidation reaction is generally
greater than or equal to 1.0 s, often greater than or equal to 1.5 s and more
particularly greater than or equal to 1 s. This duration is generally less than or
equal to 20 s, frequently less than or equal to 15 s and in particular less than or
equal to 10 s. An example of an oxidation process at a temperature greater than
or equal to 800°C is that in which organic chlorine compounds and oxygen
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being at |east partly prepared by a process of
dehydrochl orinating a chlorohydrin, the latter being

at |l east partly prepared by a process of chlorinating

a 5 pol yhydroxyl ated aliphatic hydrocarbon, an ester

of a pol yhydroxyl ated aliphatic hydrocarbon or a
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according to the invention a part of the mxture
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requ S or to .1l bar, .The ration
of 1 he esgtor (4F B s Rus ok oP B bey ol Wit
opolyhydibxylated abpkaticdfyderathosatreester lefpolohydmuplated aliphdic
ShlciBbior PALthUh@bby VENRRY(ES, ah(lf' W Uatafibe Bla 1 (%)ds'

I ess’ t gqual to

This .duration 1s generally an or

schlprigafingaeyt if suPlied ihceitinggusmodeoria bgtchapoderyvia line (3); a

paistiil&itnadolrs 86)ti auppied 3 IBRYS) witR vifbuss prddusedanp! e

N RO NN TR

c ortgp @ otensar 8 XygereamAibtained from the condenser is introduced via
line (9) into a phase separator (10), in which aqueous and organic phases are
separated. A fraction of the separated aqueous phase is optionally recycled via
line (11) to the top of the column in order to maintain the reflux. Fresh water
may be introduced into line (11) via line (12). The production of chlorohydrin is
distributed between the organic phase taken off via line (14) and the aqueous
phase taken off via line (13). The residue from column {6) may be recycled to



10

15

20

25

30

35

conpounds in the form of carbon di oxi de, hydrogen
chloride and water are oxidized. Another exanple of
an oxi dation process at a tenperature greater than or
equal to 800C is that in which organic chlorine
conmpounds and oxygen conpounds are oxidized in a
pl asma at a tenperature whit#ftt s generally greater 5
than or equal to 3000C. In the process according to
the invention the chlorjnating agent, hydrogen
cHEHrdd) Ylefméﬂaﬁp Petragionex fredpay y padasfs pchkemgft from
r eeycedred) die tisd mpod @) alfu% f%rintr&ﬁfcbclﬂ)ﬂi&! linRI(ODEsRI 4g. Thi ?
processin onsi st _.for exampl.e in _an operatio
b SCBRROEH St it Bastia cpsralion Bt Svangratdman cpyucted, for
opxamplal bybedting lor te gay phvergingf with njagen us with dradgyenapour;
Cc i i V-Gl S . i IR t ous
Wi BieR s ok ol R, MBS LB BB e
c streamn §7) inregrded vigtling 1 Afto lsplymn @rpeviatine 2B seacios (4);
PrQhsiikfen HPétn?ﬁnE euRth (225 RBupIRUSHENES lighld pIRBNcGning
Encycl opedi a of” I ndustrial™ Chem stry, Fifth,

Srepipe apparpis §l g yia fies (2 1y 988 theggpighparheBthepages
2Bto2& 'Hﬂnlﬁrﬁbﬁvdrf@ahtﬂh@ﬁ@# c@ﬁﬁﬁid (?Qﬁﬁiaﬁﬁet(hﬁ. .
i nvention, .the roxyl at e .1 phat.i rogcar bon
o or drgresidus oRatpY e o Rng bt RARYES rarordor (5 i
piit €3 9bi fractatinodflthese hreopasomipouiiieis takee of frdirie ntchdirced isto
di . : ' .
R aRERRAREs iy nfRRRAEARS 2Dy con e
eptibasdndhs process o chiorinatipg theaiol dryidresyiabed aliphatic

dinGhoeirBs 8RABG cledBFedcift (8P)ig he (I y4id the HBY-uRBzdbRed
in"the production of

. h
paFtYYsompouady g passed Sfaﬁi)% (aﬁsié%s%@&ﬁ%%ﬁ%ré@% Frdizing

| Nt Qifrgnﬁﬂiﬂgistshpplwpﬁiﬂzhﬂr Rk lﬁfeqsigﬁ Sncﬂﬁrﬁﬂlrxdiﬁ?@ ats@edrhe

I nvent i on. rea or, ( | S u L | contlL.nuous .
OB R i S ot S TN B AP Wi may
albe phtienatlylsypploedaritomotizn stedve of odmipokiplesibstaydea (3
CopRARS optiAIOTanARR @#ﬁrﬁ%@;@@ Bt 3ucHl Mhe
agerhesisofchinspallsancs rihe synthesisidetrmshloremethaneandch node

v bercfljoe&ﬂ{%éﬂe b’x clﬂé&{dlydisq%@mgcs%mgas 6@1,2@}&&1@5@1&&@
via l.l.ne W vapours QaducC nre 0 coa

Y PRosifin of Vbt S TRpete cBlgPR of Rislrogiratiiont 1y be g

| spticallgdanied ouBliailine¢4@) in ondte reetuddthe chloeins costamnof the
?Sg&lnﬂ?%nt%ﬁ%%até%ﬁ%%%%%@ifﬁ%ﬁy#J%%{%-"3}#? Rfortedhionge
owbairied fysimthedgh-tempseatane axistizingusit 637 ipeptishatineccycled to
F?‘%Z‘fh?"f’%ffﬁ?% N SIS FrenioPP LANRle O] PENCHIRGIaY 2
néPlwmg (35} i dn thet easg sherk-gigepitgdt er  may be i ntroduced

i nto Dipfiendlfylthe Yearyl dofipolddd) obtakhal R68ddBInhOR2Y bre passed via

RN JEE G SRR, Mo o
a fraction of the liquid phase is recycled via line {26) to reactor {(4). The
recycling of the heavy compounds to reactor (4) via line (31) is in that case
short-circuited. The solid may be taken off from filtering unit (25) via line (27)
in the form of a solid or a solution. Solvents may be added to filtering unit (25)
via lines (28) and (29) for washing and/or dissolving the solid, and may be taken
off via line (27). A fraction of the liquid phase recycled to reactor (4) via
line (26) is taken off and passed to a pretreatment unit (34) via line (33).




phase taken off via line (13). The residue from col um
(6) maybe recycled to -24- reactor (4) via line (15).
A fraction of the heavy products is taken off from
reactor (4) via the purge (16) and is introduced via
line (17) into an evaporator (18), in which a partia
operati on of evaporation i s-@dnduct ed, for exanpl e,
by heating or by gas scavenging with nitrogen or with
wat er vapour; 5 the gaseous phase containing the

maj or i Pphrllygstiepnds fokea p drosymvrge (Fpnd inteogyeedivig s
r eBye(3eYlintd altbhinLudil@)).t Stripplngipp4r@dus @18)\ina distifigti¢r20)

to_ react 4): a distill.ation or stripping columm
( 2Sung (g)ﬁé‘? ?netaat\/ﬁaf‘%a’roﬁtéc”fclu&ﬁ@d phase ggm gg from
st ri ppOpgorably dnastceam(thBgn ofif frohi ergé A1) directly suppliesaj or

p -chlor LN i 3 f
Copreipoyfar; PV histhe QT RTIET R SO
heavy ©ptignalisidle injt fos pyaticating keave somppurds \34)iiasharheircuited.
(31); a fraction of these heavy conpounds is taken off
and is introduced into a pretreatnent unit (34) via
line (32); the heavy conpounds which can be wutilized
in the process for chlorinating the pol yhydroxyl at ed
al i phatic hydrocarbon are recycled to reactor (4) via
line (35), and the non-utilizable 15 heavy conpounds
are passed via line (36) into a high-tenperature
oxidizing wunit (37) which is supplied with air via
l'ine (38), and fromwhich a stream containing
hydrogen chloride is taken off via line (41). The
oxidizing unit may be optionally supplied with

anot her stream of conbusti bl e substances (39)
cont ai ni ng, optionally, chlorine conpounds from ot her
preparations, such as the 20 synthesis of

chl or oal kanes, the synthesis of tetrachl oronethane and
per chl oroet hyl ene by chlorinolysis, and the synthesis
of 1, 2-dichloroethane. Provision of water or of an
‘aqueous sol ution of hydrogen chloride may be
optionally carried out via line (40) in order to
reduce the chlorine content of the stream containing
t he hydrogen chloride produced. The hydrogen chl oride
25 obtai ned fromthe high-tenperature oxidizing unit
(37) is optionally recycled to the chlorinating agent
supply of reactor (4) via line (42). The filtering
colum (25) is in that case short-circuited.
Optionally the heavy conpounds obtained from col umm
(22) are passed via line (24) to filtering unit (25),
in which the Iiquid and solid phases are separated;
30 a fraction of the liquid phase is recycled via line
(26) to reactor (4). The recycling of the heavy
conmpounds to reactor (4) via line (31) is in that case
short-circuited. The solid may be taken off from
filtering unit (25) via line (27) in the formof a
solid or a solution. Solvents may be added to
filtering unit (25)
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via lines (28) and (29) for washing and/or dissolving
the solid, and may be taken 35 off via line (27). A
fraction of the liquid phase recycled to reactor (4)
via line (26) is taken off and passed to a
pretreatnment unit (34) via line (33). -25- Optionally
a streamis taken off fron1p3ﬁge (16) and introduced
via line (30) into filtering unit (25). Stripping
apparatus (18) and distillation colum (22) are in
that case short-circuitedCloptiMaal |y the stream taken
off frompurge (16) directly supplies 5 pretreatnent
unit (34). The filtering colum is in that case

short -LiPreadss fod prepa¥ihp arhlokohyidhia, comprisicy thp fellovwdag stegs :

.heavy compounds (34) is short-circuited. -26- CLAI M5

: h%ﬂa&?cﬁi%«%éﬁyl@%& Bﬁ*ﬁﬂaﬁ? h?dﬁa@!n% fhyd dprs{erﬂ of & ?Eﬁ%ﬁ&r bflated
alip hetlmlyxﬂrwabcnmr a mixterst e@ﬁW@psp @ﬁc}hy@ﬂfdwﬂ/@r ed
alip rh@l&dlﬁle@iﬂﬁ Giesdl Qgﬁ‘teﬁ’tr is %s%%%{]ﬁﬁ ﬁ(tgetg %{fkg"@ @RMrinating

al kal i | and/oqr 5 _al kaline ear content .1 s

| ess ﬂtgﬁla rAneamc 2ad sregrrged g P YRIPHEre cagletng at
and deasotlIBflGdAe afld ther ERAsdRds SO as to give a

m xture containing at Ieast chlorohydrln and ot her

s?@g #2 tiéar%?ﬁﬁ%gwé 1ret I&Stt qagll t%r?%en?rﬁnore

stepQnaubsﬁqueﬂqmm@bgmepnﬁapnp@ﬂ(c) at Ieast one of
the steps subsequent to step (a) consists in oxidation

al(cR at IaIPGIA @st&fses%fjgﬂquméﬂqa V\%E (@fﬁ#ﬁ%lﬁ{g %?ﬁgﬁnonzat a

Process accor
netaﬁ?naﬁﬁﬁ%?gﬁﬁ slhepeor cgul th808Cal s are present in
the formof chlorides, sulphates or mxtures thereof.

: 3 Pr ax es@ceas:a‘&bmm@tot@aﬂl 8] Wwheteinhe Alkh i nididts aldiad dlkahne

eSS Erieh g e 0 oS SRR PLAoR ot

pota33|un1 5. Process according to any one of Clains 1
to 4, wRerassacchuding todllninnds whereiarthi¢ alkali lnietd] ichleridaist h
@lungontent of the polyhydroxylated aliphatic 20
hydrocarbon, of the ester of polyhydroxyl ated
allphatlc hydr ocar bon or of t xture thereof is

| ess thARPE?S asosing g Glaign %gwﬂfaﬁla the &%ﬁlyme &hlopdp isyy
eqoddssitm. 0.5 g/ kg and with particular preference |ess
than or equal to 0.01 g/kg. 6. Process according to

any o [ .1 to. b, i. N e . .

mol yhyaF Sttt ey et REGRIRa 484, whsreindty ghalipetl

p @ingliey dﬂ@kW eartometia] gt of the polyhydroxylated aliphatic
hydrocarbon, of the ester of polyhydroxylated aliphatic hydrocarbon or of the
mixture thereof is less than or equal to 1 g/kg, preferably less than or equal to
0.5 g/kg and with particular preference less than or equal to 0.01 g/kg.

6. Process according to any one of Claims 1 to 5, wherein the
polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic
hydrocarbon or the mixture thereof is obtained starting from renewable raw
materials. ‘

7. Process according to any one of Claims 1 to 6, wherein the

polyhydroxylated aliphatic hydrocarbon is selected from ethylene glycol,
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25 hydrocarbon or the m xture thereof is obtained
starting fromrenewable raw nmaterials. 7. Process
according to any one of Clainms | to 6, wherein the
pol yhydr oxyl ated al i phati c hydrocarbon is sel ected
fromethylene glycol, _27_ pyl ene gl ycol,

chl or opr opanedi ol , glycerol and m xtures of at | east
two thereof. 8. Process according to any one of
Cains 1 6 erein the chl orqhydri.n is se]ected
£+ BiePoIsRe B h SO SR EYETR Pd GHE B S SRS
5 thesddfor opr opanol and m xtures of at |east two
thereof. 9. Process according to Cdaim7 to 8, wherein

t he pokylk}}[)g%fg )é#(ﬁl&lﬁg 0] 31# (%ikac;f' (ﬁa@%sdf @rvﬁl%pelh The ch lorglbydnn

ycer Ol dropr op anol

Pr tﬁ(ﬁ@bé}teé(fm éliﬂng)eﬂ@nahy loraprejianc, &hWSOPIOIP@fiQIOLV\her ei n

t heichltkPrbpaiol B mPIERE of § 18ast BIPIHRAIION of gaseous
hydrogen chloride and an aqueous solution of 10

hydr og chl ori de eous sol.ution of hydro en

Chl or | deProgass apsoEling o GLais o riy rei regil presy et

t oalifhatiahgdrodarban isgelydersiunditie cHla@hscﬂHilﬁ ﬁqhﬁﬂbmpto@ﬁmola
part of the m xture obtained in step (a) is w thdrawn
and t I ed t xi dat.i t

t enpera E‘?"g&% Eé%:t% rﬁﬁlg t] a%ntyooneé)?lg’g 5 tg(% &%e ?n the Ch{oﬁmaung
wi agent mmrombmaﬂm of gageons hydxog@r dﬂongdtt mdmwaqun@scsblutlon of
O Ry dfBgch, dfforkds; oS 198RS p (b) is

a g%paratlng opgratl n sé#éctegﬁ{ gg%ggﬁ?ggion

f||tra centrj, ation, extraction,

evapor 6?Fes§?cr°P 31 any;oaeiof Chaimsd g a"&&@é’%t"i which, in

0 p&ne ahlbsa:Qﬁem kte@OATPATD AL thengx@fe dbtaineds step\(h) Esi"ﬁftﬁ@ﬁwﬁ&nd
cess, .ac

antiiarR  RESREHAR PR B ferthargoft ke (i pF eapaptn 800°C
atdla’lrtwhpefnﬂnﬁmlless than or equal to 1500C, at a
pressure greater than or equal to 0.1 and | ess than or

equal {p P%o&@sr a&ﬁﬂiéﬁé’fo Y, o’ ?U[}fgﬁlsqrtgqtl e%fl&]éﬂﬂ]élg treatment

equal to secon l'ess or equa

sel (b 1S4a Sepa@&lag gpefalion selorted Bomlecaiations filtrations 1

| t%eha-;ﬁagmwneemdch@n Oxdstiadel 8vhpordiof| stipSiBg (distillabion and

20

25

= sortEiaf Sprrafions  shraepne Sivﬁwiﬁgi %5 pxi dizing

chl orine, oxides of nitrogen, m xtures thereof with
o n e anb H?ewcemwtaléig toranytone ef Clditok 1rid tlR2 pghereinitbe oxidation

SR TRCARHA I b St 10080 U485 500°C, ata

o)@rgﬁpreogyegp%@an 8y equap@.0.1 and less than or equal to 2 bar and for a
duration greater than or equal to 1.5 seconds and less than or equal to

20 seconds.

14. Process according to any one of Claims 1 to 13, wherein the oxidation
of step (c) is carried out in the presence of at least one oxidizing agent selected
from water, oxygen, oxides of chlorine, oxides of nitrogen, mixtures thereof with
one another and their mixtures with nitrogen.

15. Process according to Claim 14, wherein a gas containing hydrogen
chloride is generated in oxidation step (c).



16. Process according to Caim15, wherein the

hydr ogen chl ori de generated in oxidation step (c) is
separated off and recycled to step (a) after optional
processing. 17. Process according to any one of C ains
1to 16, wherein steps (a), () 5 and (c) are
conducted continuously. 18. PPocess for preparing

di chl or opr opanol conprising the follow ng st eps :

I whose,.al ka al and/ r a kaI rth
o) o UG et R Rl i TS v ot
hy geregaed mhixidatide sepdcpin sepagand foaﬁd @Ieo@rbled teaep 61 afier
ascéﬁ)onag.%ogés\éﬁl a mxture contal ni ng at | east

ropan and by-products (b) at |east a
fraction of the mxture obtained in step (a)
wi t hdr hiuPreeess aesprling tozsyions of Slaimis Jléetlémh@em@a(m)oﬂ))

at arfl (cF ARYoALML& nBAlSIsly. han or equal to 1000C. 19.
Process according to Ca'm9, followed by preparation

G chl obBrbisan R Peparinpp i isca auaiL SPGB o ying
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whstegsi:n t he epichlorohydrln is used in the production
of epoxy resins.

(a) glycerol whose alkali metal and/or alkaline earth metal content is less than
or equal to 5 g/kg, hydrogen chloride and an organic acid are reacted so as to
give a mixture containing at least dichloropropanol and by-products

(b) at least a fraction of the mixture obtained in step (a) is withdrawn and said
fraction is subjected to oxidation at a temperature greater than or equal to
1000°C.

19. Process according to Claim 9, followed by preparation of
epichlorohydrin by dehydrochlorination of dichloropropanol.

20. Process according to Claim 19, wherein the epichlorohydrin is used in
the production of epoxy resins.



