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30 It was also desirable to find processes for re-using by-products of other
production processes so as to minimize the overall amount of by-products having
to be elirninated or destroyed.
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The same considerations apply to the ester of a multihydroxylated-aliphatic
35  hydrocarbon, or the mixture of the ester of a multihydroxylated-aliphatic
hydrocarbon and the multihydroxylated-aliphatic hydrocarbon.
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The expression “glycerol obtained from renewable raw materials” or
“natural glycerol” is intended to denote in particular glycerol obtained in the
course of the production of biodiesel, or else glycerol obtained during

conversions of fats or oils of plant or animal origin in general, such as
35  saponification, trans-esterification or hydrolysis reactions.
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In contrast, “synthetic multlhydroxylated aliphatic hydrocarbon” is
generally obtained from petrochemical resources. The same considerations
apply to the ester of a multihydroxylated-aliphatic hydrocarbon, or the mixture of
the ester of a multihydroxylated-aliphatic hydrocarbon and the .
35  multihydroxylated-aliphatic hydrocarbon.




mul ti hydr oxyl at ed-al i phatic hydrocarbon is a crude
product obtained from 10 renewable raw materials, it
can conprise, for exanple, water in addition to a
wige0ed/1088Pt . The nmetal salt is in particul ar BCFER2806/062438
chloride, which is preferably chosen from NaCl and
KA .. The nmetal salt can al so Ee sel ected from netal

sul phat es such as sodi um sul phate and potassium

sul fate. The nul ti hydroxyl ated-al i phati c hydrocarbon
used ingt rocess ng to t nvention. . .
cont ai n F PREGSEPRERE R B4 e fors B mpdihigHS legfpnacic
whi birdroearipamatsed edwl by a aredecnuliblydroxadaterbalinbatic hydsedathon

pot B3 h&@r%ﬁ%é&ﬁmﬁmbm@a%ﬁhﬁc ﬁﬁl}o&% bail. A

nsec S Rl G GpoR REPHFVERL | o has.

Yenendtibygroaylatet alipssicthydmosrbon which aas xlm bed:n Oibmittd iy any

wei t 2 Lﬁﬂéﬂ

: apprgom mtﬁ%ﬁﬁﬁgﬁy Weij g? rgﬁ%lo pre?gér%%%?hf hatic
gr eByds chflr%lrpr@flucéla @apulﬁ%vda@aﬂ%@@
DS begprsabraitb ty/at gise@icareatnivanayr i@ maahfatmre When the

EPREBR g alibhiic A bon B3 e iodilt fou g&fgg&&

14 es@nsﬁdﬂe W r@qtaaﬂs,tibcay@ompaw fwgﬁple Vigerein addition to a
pr efRiaf &ty The Sfetdl BANisGh ﬁﬁ&ﬂhx 4 ReaPidideWhigh % pfe

RN R I TR PR °£?f}‘?ﬁ”°§3%ﬂsﬁi’
t hesulphatas sodh a sodiimi duimmbmyd aoteskimh pfate. i The
hy dfnﬁﬁﬁ'jr@t%ﬁylaﬁﬁ-ahﬁfaﬁ@hﬁaﬂ&ﬁb&ﬁ ugell AEHE §I’&Ess%c6§dmg to the

nultlh dr | at ed rocar bon an
Srul FFRRARGRYERE aHeat phtsalidor Higaq Riepehpalt i fgpreferably
pr osebtedafecan saliive chlorifld) @otassnan thiotide, kidiumsukige and potassmm

d ﬁ{lgqh. %Qﬁ

al s%) %gen[@lé# or anl’%i#e?phﬁ&h%ﬂ s%gﬂ’lb ﬂ%& (}/

confsorking toithe iggentipn hasgengie e AyRead s ?Wt a’r&qté@st 5 % by

sal weighf, pfe@etrimy afhRSthah or ﬁﬁiaBﬂbSapplfoxfrﬁtély 1 as bﬁl Sweight] Gbre
2 VRS B R0 BRI o8t WP paptayefrably

aC| m‘eafepﬂlmowaﬁqpyl tph ppproximatating i%)hy weight. v’»ﬁleenetalmmmmm

%én@ﬁéﬁy KX Xﬂt 1?&@ dl5 84 b}p&}&’(ghﬁ p{éYéi‘{zl?y 85PMBn bSedlh® qtbf% by
re fa re saturate al e
P el Mot st Pites bl b Sty R by Bl and
[i kmoﬁt@refemblydﬂfss ¢haploe eqyal ta " bsi weightd The soheeringiderations

aci r
% 51’? nts‘é?é;?s%ﬁ%% e SRR e o
fo*eléa%@rw & @mhf“rl‘b]éiqu%q?f n and
t r ajnah:ﬁyd:ekylﬁuedfahplmm ihydtolsatbksml ysi s reactions.

Pref of [ hERhaLs aflal Al ARLERAECIBL Nl RRLAS:

In the SS accor TveRtt on
pr odwbatlcgbﬁ!@camoy pr@@ﬁﬁﬁap alsg cavtmmanmnwﬁ?ewﬂgm
300f @mﬂ@l @om;maﬂds trl RSticulir taﬁiéh}%ie%l’@%y ¥dsg Euus @i—‘ fat§ acids or
org uri.ties Often he ¢ e Fl
ef%% 1‘2% Sfucg %‘H? hgr OT polyesters of the

multlhydroxylated allphatlc hydmcarbon with fatty acid, optionally in
combination with water. When the multihydroxylated-aliphatic hydrocarbon is
glycerol, preferred fatty acids are saturated and unsaturated fatty acids containing

35  more than 12 carbon atoms like for instance oleic, linoleic and linolenic acids.

Those acids are for instance produced during the conversion of colza oil by
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In the process according to the invention, the crude multihydroxylated-
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aliphatic hydrocarbon product generally comprises at least 5 % by weight of
water or, in the absence of other compounds than water and the
multihydroxylated-alipbatic hydrocarbon, at least 1 % by weight of water. In the
35  process according to the invention, the crude multihydroxylated-aliphatic
hydrocarbon product generally comprises at most 50 % by weight of water or, in
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%he invention also relates in particular to a process for
producing a chlorinated organic compound, according to which a
multihydroxylated-aliphatic hydrocarbon, an ester of a multihydroxylated-
aliphatic hydrocarbon, or a mixture thereof, obtained from renewable raw

35  materials is used, and the multthydroxylated-aliphatic hydrocarbon, the ester of a
multihydroxylated-aliphatic hydrocarbon, or the mixture thereof, used contains at
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In the process for producing a chlorohydrin according to the invention, the
chlorinated agent can be aqueous hydrogen chloride or hydrogen chloride
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Mention is particularly made of a continuous process for manufacturing a
35  chlothydrin, wherein a multi-hydroxylated aliphatic hydrocarbon, an ester of a
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SOLVAY SA from page 8, line 6 to page 10, |line 10.

Mention is particularly nade of a tenperature of at

| east 20C anda t nost 160C, of a pressure of at
wioemed/1060313 bar and at nost 100 bar, and of a RERERIeNED62433

time of at least I h and at nost 50 h. 30 In the

process for producing a chlorghydrin according to the

i nvention, the reaction betviéen t he

mul ti hydr oxyl at ed-al i phatic hydrocarbon the ester of

[tihyd I I t

Bt o oM bRt oS pfRASE ROTRCE S 2 ghtGigated
car pigaflicaolventancalbbl e httoas, appstet driapathey, adiosekuees sdlvent
th Y SA
from? %%@%ﬁﬂ%é fitd: %M@lﬁ%@éfpﬂ%% TR ichs
PCTFiipmgthendshierepropansl, ghiern dichlopqprongnely diggzne,

- of I @Beﬂb[,&@s!iil endSRixaaed oﬁdhwik o;&Spﬂledlhl adidichll @dpropargh o havy
so ven t , L

n gro u S Sroef"%é)ﬁ tsachn%t o%%gmeg rl])lf ﬁﬁgﬁpﬁ %&ﬁi%gyﬁ{eﬁ %flphanc

rru | hydmwb@@y leastaartially shigrinateingfas estede- such as
chl or oefyRGb ces§ Dr prcdRERR %%ﬁioroh@ﬂi@ﬁd%b dh@lkwentlon, the

o R aRRR e e B AR v RO st B st ofa

1®r hnﬂm;hydmxyldtwdtakphatnﬂwﬂtwaxbeam the iz wehthersoh bivdyhaer s

f
' Ioeast part EF{M chi oéralﬁjigfbgg kﬂgﬁ@ ;e?&lgg ?ﬁfﬁ?ﬁ@fm@ C%%nsmg
pr 088y cPHPOYHE, 1’& iﬂafﬁ‘lbﬂ’yg??q‘?n S84 e]%ﬁceisﬁ) farhe

IanmMﬁMWHM$£dﬁmﬁ aliigfuidehase’ fded under the name of

O oy gggedsrag:[ é% ﬁ,?%g hUGREARY ohd\oneBt Gl i

93k b
L xh@tﬁ@mm@m 5a ?IFF@- chI orinating agent can be
carri edM@]!rﬁonthérB&ﬂ:ﬁ[}eﬁﬁd&ﬁ’ aqfroceesg foﬂﬂiaﬂuiﬁ&’taﬁ@ a chlorhydrin

R e e S

chl bydrogsdatedhaliphatic hydq@naeboph@r@nnmre é@rqqﬁd%wbtrh@dﬁaﬁe
of re%%o:ﬂ%ﬂ%ﬁ%&lﬁalﬁﬁ : f h PrSschdd®fRNERPhase comprising
application e nt o ich is

24 nc By caperndy P@@Pﬁﬁ@é CIREAIeoRdrrs! ‘EAPF Al prssure is
madet ledst 850 loghes shah die aling pointf theghorattyldon bydar il fbar ofn

puft% Sll\' nydnxyl ated ali phatl ¢ hydrocarbon, an _

ester 0 ti- hydroxyl ﬁltg %’ i phatj c hydrocar bon,
or a ni Keqpracoshiy prducing aghior agegrding tp dhgipygion can be
Wi t Bardedidder baweH inbde ﬁgﬁ)ﬁﬁnudumﬂoﬁe. Ooetmoaemode ia preferred.

o4 1 S 15RO 182 RS FATREHNE 0 ey, o
is rqacnqnéwgveem@@ rnulghwmmaﬁqdﬂh@a@@ thirﬁ@arm the esfer ¢five
chl gfaihydroklatéddBphatic Mg trooirbom @8 te liﬁlﬁtuﬁf BHERS, and ﬁe e
IDLS gﬁs SRS ggfmgg;u %&I:tgr%bg' C%Prge%ro%y %dar 1'1({]111 el ro%lnrl] 'H;]e
liquid reaction medium can be mono- or multiphases.
30 The liquid reaction medium is made up of all of the dissolved or dispersed
~ solid compounds, dissolved or dispersed gas, dissolved or dispersed liquids, at
the temperature of the reaction. -
The reaction medium comprises the reactants, the catalyst, the solvent, the
impurities present in the reactants, in the catalyst and in the solvent, the

35  intermediates, the products and the by products of the reaction.
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Intermediates and by-products can be formed in the various steps of the
process, for example, during the manufacture of the chlorohydrin or during the
separation steps of the chlorohydrin. _

35 The liquid reaction medium can then contain the multihydroxylated-
aliphatic hydrocarbon, the chlorination agent dissolved or dispersed in the form
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35  form at least partially esters of the multi-hydroxylated aliphatic hydrocarbon.
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Whl ch iIs the process for producing a chlorohydrin according to the invention,
vapour stripping, in particular steam stripping of the reaction medium, can be
carried out. The reaction mediumn is defined as above. This medium is

35 preferébly a liquid reaction medium (a liquid phase) as defined above. When the
reaction medium is a liquid phase, the expression “reaction medium™ also
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most 180°C. This temperature is preferably at most 140°C.
The distillation or evaporation is generally carried out at a pressure of
35  greater than 0.001 bar. This pressure is preferably greater than or equal to
approximately 0.003 bar. The distillation or evaporation is generally carried out

ted-
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rec;rculatlon pipe exterior to the reactor or by distillation. According to another
preferred variant, the water is removed by means of a membrane technique.
The process for producing a chlorohydrin according to the invention can be
carried out, for example, in cascade reactors, in at least one plate column or in at
35  least one bubble column, or an assembly of such reactors. |
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of eontinuous or fed-batch mode, metal salts, in particular NaCl, optionally present
30  in the raw materials, for example in the multihydroxylated-aliphatic
hydrocarbon, the ester of a multihydroxylated-aliphatic hyﬂrocaxbon, or the
mixture thercof, from renewable resources described above, can concentrate in
the reactor where the reaction between the multihydroxylated-aliphatic

hydrocarbon, the ester of a multihydroxylated-aliphatic hydrocarbon, or the

35  mixture thereof, and the chlorinating agent is carried out. An increase of metal
salt content could possibly lead to a progressive crystallisation of insoluble



heat exchanger on a recircul ation pipe exterior to
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formation on the reactor walls, on the stirrer and on
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As the metal salt accumulates on the filtration system, it is generally

35  recommended to periodically regenerate the filtration unit by removing the
filtrated salt. The regeneration can be performed by any means, for exampie by
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preferably greater than or equal to 80 °C. This temperature is generally lower
than or equal to 150 °C and preferably lower than or equal to 140 °C.
After elution, the solvent used for eluting the metal salt can be recycled to

35  the chlorination reactor.
Several steps of elution can be performed



35 recommended to periodically regenerate the

filtration unit by renoving the filtrated salt. The

regeneration can be perforned by any neans, for
wooaiploes1by WO 2006/ 100312 PCT/ EP2006/ 062438 petad2006/062438

renmoving, in particular by nmechanical neans, the

solid or by dissolving the solid. Cptlonally solid

elution treatnments can be in@drporated in the :

regeneration procedure. In a one enbodi nent

according to the invention, the netal salt is renoved

5 as a dwtieulr afrelnsion with the shieroBydsinghe mpiahelicanhpn be
pr ebptﬁﬁhlllﬁﬁi‘thpﬂ dhutéd With 9 afiohogilution The acillieoté:‘vsolutlon can

di s off 1n wtabl n thot
Cr eBtmaitpe b & b 1 AP elm Loy PP it
a sbgdewate vessel for further treatment. Further

4 r eat meqye &@[bn's&%'chlﬁ‘ﬁe EdrHbd 8 aPh tehipRrafiRé Wiichid dually
ol VERFLtaR aqual 20 itz ettt oulenap oaand os
t heprefeedbdy greaterthivnok emaaitto 80 ﬁCa Tbmetémperﬂdrees@mﬂraﬂig idwer
?fggﬁgg{‘ %Ptotlgﬁ °dr3mrd¥(gf}1fe drabl T -ﬁl- fo 1'4§;(tjem .
Qpt i onaf Br %a‘llﬁ%iﬁ?gll é‘ﬁ%ﬂfPé%lE‘P%‘g el palten b

1(par écncial the clidaimliys teactdh) t@a delgrldi@hbhm:lrdn rtmimd Hidlegical
est e metal salts, in
par f%ﬁﬁﬂ%mﬁ%mﬁ)#h§$bﬁgnﬁ exanp e by elution with an
appr opr @tfé's'féflat}ini‘fr@% elutiemwith dhechlogehydripiand watsr, dhe salt is
vva;I Rinobdlad I wlig Qélﬁféhléﬁheﬂmep‘\%tht i duaﬁjlﬂthelb@éamaﬂf Whd %ﬂttls
an e c is suitable is preferred to
usém?ﬁgmgﬁF%P%' hggé?%ﬁﬁ&ed with water at room .

L5 enper afnarsecondwan@t Jadiet ¢lotdmwltly thercbloeohydtin awd water, theesalt
of {sRhbargindth apksinBfitibhom t he decantati on between

~the chl Qrohydrin and water. . The water . _content Qf t?
chl or ohy§r3dReqys sejution “@P&Fﬁ‘hﬁo@é‘fli’/étﬁli’“f@e@%aﬂ iy preferred
| owterust fresh veoater as qufidedtabo®0 % by wei ght and preferably

| ower t'ﬂﬁ%s%luﬁ&%%:p 4t RafhcR N HOS L REELSEAB X sually

| ower than or e to abo wat er cont

20; n grpderthaa efrcd é?zgxa@d?mmlﬂﬁéat@@%‘r%ﬁﬂﬂﬁl%s(?%Caﬂdmos"
: .Ig e npﬁatdb}y gegbehai dragudlto 6016@) Thie tdnyérdiyre Wei@bially Rwer

n b ists

e AT bR G0 TR gl Pl Bl SPGB 156061 Lo
t he watB]e aamﬂlué palution eatséring the disseleed mefaksalt cog beb@dsposed
vei gt PrefekMi ¢ ftab bant tooBhydaR offiatiof vl th 8 bib1&eiddl R¥atment

&E tIn stil | otheg F‘oodlment t he el uti ng

235 o WA ?%n%fbéjro MERbFe fresh water as defined

above. I8thekbevetarabothe tlopor afithb aletaésah tenh warlter atd the

te”&ﬁ%ﬁ%&lﬁ B 30 nfciat st WK Vale¥ calBERHT al Ghifbn.

ef er abl reater than or equ to C and
m) st (i'he a{)ove operatlgnsgare particularly suited w%en %e metal salt is sodium

chloride or potassium chloride or sodium sulfafe or potassinm sulfate or any of
30  their mixtures and more particularly suited for sodium chloride.
When the purge is carried out in a discontinuous mode, one filtration unit

|_

is usually sufficient since the filtration system can be regenerated during the

shut-downs of the purge. When the purge is carried out in a continnous mode, it

is preferred to have at least two filtration units working in alternance, one being
35  in filtration mode while the other is in regeneration mode.
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(c) at least part of the fraction obtained in step (b) is introduced into a
distillation step : :
30 (d) the reflux ratio of the distillation step is controlled by supplying water to
said distillation step. ,
The reaction medium is defined as above.
The fraction withdrawn at step (b) has a water content preferably higher
than or equal to 12 % by weight relative to the total welght of the withdrawn
35 fraction.
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medi u a ction
preferably Iower than or equal to 25 % by weight. The water content of

anhydrous hydrogen chloride is generally higher than or equal to 1 ppm by
30  weight.

In one aspect, the fraction to be introduced into the distillation column
separated from the reactor is withdrawn continuously or periodically, preferably
continuously, from the liquid reaction mixture and at least water and the
chlorohydrin is separated. In addition, one or more fractions containing organic

35  products such as heavy byproducts and in particular catalyst and/or hydrogen
chloride can also be separated in this distillation step and generally recycled to
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frequently higher than or equal to 10 mg/kg. A possible source of fresh water
30  can be for example the water used for eluting metal salt as described herein
below, demineralized water obtained from ion-exchange resins, distilled water or
water arising from steam condensation.
By constituents other than water, one intends to designate more
specifically the chlorohydrin.
35 - It has been found that the exploitation of the liquid-vapour equilibrium

properties of the water-hydrogen chloride-chlorohydrin ternary composition
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It is possible for example to control the hydrogen chloride content in the
35  fraction of step (b) by adding water. Such addition can be carried out for
example by injection of vapor into the boiler of a distillation column used in the
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total of the hydrogen chloride and water concentrations in that gas phase in
20  contact with the reaction medium is lower than about 20.22 % by weight.

In the process for producing the chlorohydrin according to the invention,
the chlorohydrin can contain a high amount of halogenated ketones in particular
chloroacetone as described in patent application FR 05.05120 of SOLVAY SA
filed on May 20, 2003, the content of which is incorporated herein by reference.
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25  Inthe process for producing a chlorohydrin according to the invention, the
halogenated ketone content of the chlorohydrin can be decreased by submitting
the chlorohydrin to an azeotropic distillation in the presence of water or by
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entitled « Process for manufacturing an epoxide from a multi-hydroxylated
aliphatic hydrocarbon and a chlorinating agent™ filed in the name of
SOLVAY SA on the same day as the present application, the content of which is
incorporated herein by reference.

30 Mention is particularly made of a process for manufacturing an epoxide
wherein a reaction mixture resulting from the reaction of a multi-hydroxylated
aliphatic hydrocarbon, an ester of a multi-hydroxylated aliphatic hydrocarbon ,
or a mixture thereof, and a chlorinatiﬁg agent, the reaction mixture containing
less than 10 g of chlorohydrin per kg of the reaction mixture, is submitted to a

35  further chemical reaction without intermediate treatment.
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Figure 1 shows a preferred particular scheme for a plant that can be used

for carrying out the process for producing a chlorohydrin according to the
invention : A reactor (4) is fed, in a continuous or batch mode, with a
multihydroxylated-aliphatic hydrocarbon, an ester of a multihydroxylated-

35  aliphatic hydrocarbon, or a mixture thereof, via line (1) and catalyst via line (2),
the feed of the chlorinating agent, is carried out continuously or in batch-mode
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r eact i dthe process described above is well suited when the multihydroxylated-
30  aliphatic hydrocarbon is ethylene glycol, propylene glycol and glycerol, the

chlorohydrine is chloroethanol, chloropropanol, chloropropanediol and
dichloropropanol and the epoxide is ethylene oxide, propylene oxide, glycidol
and epichlorohydrin' and the chlorinating agent is hydrogen chloride, anhydrous
or in aqueous solution. The process is particularly convenient when the

35  multihydroxylated-aliphatic hydrocarbon is glycerol, the chlorohydrin is
dichloropropanol and the epoxide is epichlorohydrin.
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in the process.

- A slurry from the reactor has been pumped on a 115 micrometer PTFE
membrane filter in the filtration column (25). The salt cake in the filter has been
washed at 20°C with dichloropropanol saturated with water. Afier removal of

35  the liquid phase and draining of the solid, the salt has been dissolved in water
and the salted water phase has been discarded. The duration of washing and salt



di stri buted between the organi c phase w t hdrawn

through line (14) and the aqueous phase withdrawn

through line (13). The residue fromcolum (6) can be
wbQobéoynted to the reactor via line (15). HeaUyEP2006/062438

by- products can optionally be renoved fromthe

reactor by nmeans of a purge %16) | ocated in the

liquid bottom of the react orP%-A streamis withdrawn
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evaporator (18) wherein a |aI ev tion
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via line (24) to a 20 filtration unit (25) in which
solid and |iquid phases are separated, the liquid
phase is recycled via line (26) to the reactor (4).

- The solid can be withdrawmm fromthe filtration unit
(25) via line (27) as a solid or as a solution.
Solvents can be added to the filtration unit (25)
via lines (28) and (29) for washing and/ or
di ssolution of the solid and withdrawn fromline
(27). Optionally, a streamis 25 withdrawn fromthe
purge (16) and fed via line (30) into a filtration
colum - (25). The stripper (18) and the distillation
colum (22) are then bypassed. Results obtained
according to this |ast schene (stripper (18) and
colum (22) bypassed) are detailed in exanple 1. The
process descri bed above is well suited when the
mul ti hydr oxyl ated- 30 aliphatic hydrocarbon is
et hyl ene gl ycol, propylene glycol and glycerol, the
chl or ohydrinei s chl oroet hanol, chl oropropanol,
chl or opr opanedi ol and dichl oropropanol and the
epoxi de is ethyl ene oxide, propylene oxide, glycido
and epi chlorohydrin and the chlorinating agent is
hydrogen chl ori de, anhydrous or in aqueous sol ution.
The process is particularly convenient when the 35
mul ti hydr oxyl at ed- al i phatic hydrocarbon is glycerol,
the chlorohydrin is dichl oropropanol and the epoxide
i s epichlorohydrin. WO 2006/ 100312 PCTI EP2006/ 062438
-33 Wien the nmulti hydroxyl at ed-al i phatic hydrocarbon
is glycerol, this variant of the process allows to
renove at the top by azeotropy alnost all of the
water arising fromthe reaction, fromthe starting
materials and/or possibly fed in the bottomof the
reactor or of the colum and to obtain a m xture of
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by weight for the sumof the tw isoners, wth a
selectivity related to hydfocarbon chain and hydrogen
chl oride higher than 99 % by weight and to renove the
netal salt which can buCLdD®® in t he reactor when
ude cerol. is ct The %ﬁﬂg :
| b TO5W? g]lmy PP e d© Omh)f#'u s{’]y A ac “Th lg gtl‘vﬁ?/e%t i btated-aliphati
hydrocarbom, ket of a iOltihpiseydated-dliphatic |h151g'ocarbonEmanpixelrelthaihd, and a chlorinating
s, v R bR PTDROF ALk FLANER: b W e gyt
aliphatic h$drbdagoa] thé dBgr oﬁadnﬂ:tﬁiydmnyl(atﬁ&-)thﬂtﬂsc hb@itocbfbem Ouﬁednikinre thereof, used,

contains aW%sﬁor%?sé oré(g?(lggr?fg%noe%h% argizw ?eie)me Qt leas hx%icl%lon 0% Mva reeagtlon mixture is
submitted Ry g frexthém comprasdien Usistadie Gesodtioh Iopdframntth reredvatal \eestfpawl the metal

salt from Sﬁ‘ath'ﬁ tg)gﬁzg@ ngglteh?:thglf gallgtféhggqox%lgt% f(;qlflglgc glé%cﬁoecra%lglﬁme ester of a
multihydrd3$labél-afipighiy betr@larbof, &otiof miXa@ tharedf, Gorfaifs 2 fnostr ifdaibg weight of metal
inpurities (fatty acids and derivatives). The

residence time was 16 h, the adipic acid 20
concentration in the reacti on nediumwas 2.5 nol of

%%E%%{“%g' %)Oaal I zlP g]tge-:r pee%ra rlcglaOCt g'l[lor{ 2 %alrg%?oufﬁfter the chlorination
reaction. reaction mxture has been stripped with of nitrogen
and the generated vapor phase has been treated in
the distillation colum (6) via line (5) (figure 1).
3. PRecsg ascophi@s® any efaximd | for oyvicndin the ofBijhydasylbeéaliphatic hydrocarbon,

the ester o fd?ﬁ&ﬁgfq@te?{ éf: P%:x?%vg dl}g%ﬁr egltagrt &d Innr&u qu?rgc\% ?sﬁg B gc.rleast"partiaily

been obtaigddtftoherepdvaleahw @natedihis. di chl or opr opanol at the top of
columm by recycling an appropriate anmnount of the
aqueous phase fromthe decantor. At the outlet of the
4 dB@éH’sli @(EcoﬂiingamaUﬁ@Lksf cphﬁx'sd tochnthaiem thg mMGalGabbiphelected from sodinm

I chl or L opa an organi c phase (14)

chiloride, p@é‘f‘ﬁlﬁl? ?h?'%éi @glu% %#3%1?1& %B?S’%lgnol were recover ed.

The profiles in organic inpurities in 30 these phases
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the ester d’f&aﬁlhlﬂihydiaﬁdzbﬁﬁhphﬂwp]gdrc@m‘ban ];it&hmmxtmnﬁh@eofﬁdﬁﬁtms at least 0.5 by
ioht frren]’torgne filter inthe filtration colum (25). The

weight ol elphsatake in the filter has been washed at 20C with

di chl or opr opanol sat ur at ed Wi t h vvat er. After renoval

B b 508, 1 CHLP 08 B3Pl o i
chloride. Wat er phase has been d| scarded. The duration of
washi ng and salt WD 2006/ 100312 PCT/ EP20061062438
-34 dissolution was about 2 hours. A newfiltration
7. ks atdordidpeto ahyl bf ¢laifs Ao 6 éherein the reaction is carried out in the presence of a

salt.

catalyst.

8. Process according to claim 7 wherein the catalyst is a carboxylic acid or a carboxylic acid

derivative.

9. Process according to claim 8 wherein the carboxylic acid has an atmospheric boiling point of

greater than or equal to 200°C and is preferably adipic acid or an adipic acid derivative.



reactor has then been operated. The dichl oropropano
washi ng has been recycled _to the reactor by
conti nuous feeding. The ané?y3|s of the water phase
with salt indicated a dichloropropanol : NaCd nass
10r Btccess @bcording teapny of daml | toaArohsreinpthe Sepazatian )ﬂﬁﬁraimne@ gelected from
/ di chl or opropanol in
hqmwmh{i ﬁg&d@ﬁ?lgdl hj&éﬂgglgr?r ep%‘régestﬁ ar%ﬁ)f 6 % of the
di chl oropropanol total production. The global yield
1I progésg Q&%‘&ﬁ%&ﬁ&ﬁ% 1 1% t?{g d/so(ﬁld'%%}')\ﬁat EQRSIOR selected from
pr oduci a chloro r|n reaction en a
decantatlomwlemtnﬁgetrcmxi}lnaﬁ@d a@\ion{elhatamcttreahm viih nd@cﬂxchaagede@ti@% thgfliquid/liquid
[ Vi [
separatlon% Q:?tl gn 1?¥ﬁ%¢?@§oﬂ{§ﬁ gﬂtl tgﬂ oralg%@%{%%t%%aglg glﬂmdf%ﬁ%geparat}on operation is
selected frereattippiog ehgiorfjo ard digdlapert in a reaction m xture,
according to which the nultihydroxyl ated- aliphatic
hydr ocar bon, the ester of a
12mittocesh ypdrondiyd &t deinml | phateincthiyididselidownaratism eiggtion is filtration and
wheregin thg'tr?é L :%Jgﬁlra%%fa's al§§l?cfj cont ai ns a.t I east one solid
I SSO netal salt, and wherein at |east a
fractlon of the reaction mxture is subnitted to a
3t E’ﬁ)%&ﬁ@éor&iggpg %}]!@J &gcl lleﬁnsb %&eﬁ%ﬂ@ﬁ@éﬂoﬁ%i‘ the rea tion mixture is
operation to renove east part of t t
submitted foraotigamangtofremoyte ab ﬂgastamg cothpanentrptiteh than the metal salts pnor to the separation
mul ti hydr oxyl at ed-al i phati c hydrocarbon, the ester of
a nultihydroxyl ated-aliphatic hydrocarbon, or the
H4nPmetass accondisg éoflaimc Brivizirgis thatreatment i Ssispnme anejditillatish operation.
metal salt. 2. Process according to claim1, wherein
the separation operation is carried out after the
15cProcrss sratridimg to meamt pbelaing 1 Plbcassd et contidonght o any
of clains 1 or 2, wherein the
mul ti hydr oxyl at ed-al i phati c hydrocarbon, the ester
of a nul ti hydroxyl ated-aliphatic hydrocarbon, or the
m xture thereof, used has at |east partially been
obtai ned fromrenewable raw materials. 4. Process
according to any of clainms 1 to 3 wherein the netal
salt is selected fromsodium chloride, potassium
chl oride, sodiumsulfate and potassiumsulfate. 5.
Process according to any of clains | to 4 wherein the
mul ti bydr oxyl at ed-al i phati c hydrocarbon, the ester
of a nul ti hydroxyl ated-aliphatic hydrocarbon, or the
m xture thereof, contains at |least 0.5 by weight of
nmetal salt. 6. Process according to any of claims |
to 5 wherein the chlorinating agent is gaseous
hydrogen chloride. 7. Process according to any of
clains 1 to 6 wherein the reaction is carried out in
the presence of a catalyst. 8. Process according to
claim7 wherein the catalyst is a carboxylic acid or
a carboxylic acid derivative. 9. Process according
to claim8 wherein the carboxylic acid has an
at nospheric boiling point of greater than or equal
to 200C and is preferably adipic acid or an adipic
aci d derivative.

operation.



36 10. Process according to any of claiml to 9 -
wherein the separation operation is selected from
l'iquid/solid, I|qU|d/I|qU|a i qui d/ gas and soli d/ gas
separation. 11. Process according to claim1l0 wherein
the liquid/solid separation operation is selected
f O & glﬂ; L ORnichi 1 tration,
16; %gggrs%?)?gﬁﬁg%{(? t‘?hcle%'? Iﬁl{} Vc\;/IHt “i on- 1é:xchanged resins,
the liquid/liquid separatlon operation is sel ect ed
f r:om, HgGan . C aty}, OPgpe.t e H3& tated-atih.
(a)seap%gtl on&g%éggg% on |fs?}%(gc ggte regmggt%l pgl:nﬁ{’ E¥3tated-aliphatic
hydrocarbay epronatirotherzefdisgiigedtéd taeireantiondgith dyhbripsiangaeent ind fegetion medium;
f ising at 1
(O} SR eI AR B CpE0h o BRPR kil sorprising atfeas
waterandihsclnlewbﬂbni msardedoiti d. 13. Process according to any
' | fo
(o e BB e bbb BBEEl b 9 PG Aafls disflaion step,and
- (drtbereiiex atio bEths tistltrtion sp remtolicd hietuppiiiag waketonet al
prior to the separation operation. 14. Process
Salddlsuuﬁ%%tcs)tr%& ng to claim13 wherein the treatnment is a
stripping or a distillation operation. 15. Process
a [ L ¥B, ot S
EERAE RSN BTANE ol Bt Thod Gl LT M water conon
higher tharedy|equad Ri/d by wembtwlativy thatoiahiveipht 0hdhe avithdrawn fraction.
mul ti hydr oxyl at ed-al i phati c hydrocarbon, an ester of
a mul ti hydroxyl ated-al i phatic hydrocarbon, or a
18mPxeces ecedndng of clains 16 ub) Igc wiereinctha chleawting pesat tih hydrogen chloride,
| (
wherein thg Ql! l?z[s% dsf rﬂ%rﬂggﬁ % &1 15%%@ @QQ&IDH%%S% oea &r%%lénon column, Wherem
. the water Ingtdileaijm safd dastlﬂafamtmbnnmdpﬁlﬁlsmgldaﬁddde’mﬂr hasylyairogsm Ghlorlde content
t I at | east part
equal to Orl{lgfh%?h(? 0%%9{)%}{%% 4&%“%12%0%%&5% 1(‘%9123 s introduced
into a distillati on step, and (d) the reflux ratio
St
19ol£r0$e§§9acg$r§1tg EAQI -l &??ngﬁac‘esu?g]% af f%%slt S%F %z{gezggﬁby bit¥ined in step (b)
is introducetiner ddistglation @llehmwherenttbe Biter IShédeﬂ raeid distilgtiptheiemm and wherein
said added; tl%@ (&%Ft 5 o s &otf?ét?ltqﬂgeﬁ]l:\g%t%: igher thf&1 ?q%%Jh@ql%a% by weight
refative to thﬁtdua;l rvsawht cﬁﬁ’cm:wm@:mnd p8suchProrstwenta @@tbhldm than or gjualitenl wE/ke.
or 17, wherein the chlorinating agent is hydrogen
chloride, wherein the at |least part of the fraction
20dtrp@byvedoriling st dpm( 19) wherein titercouluitusull dtirer giag water is the chlorohydrin.
distillation colum, wherein the water is added to
said distillation colum and wherein said added water ‘
21hgcess deyatdiog énclaitl 10 wtecioght enter is edjestiid frog damincegiged water obtained
from ion-~ e§ciﬂ%%g :}'Q’S 00 cﬁ%ﬂl\é@ lwg@; an%qgategr%gh% 8 Qtrealﬁrg{?lrgleltlsg
rocess accordi ng [laim or
wherein the at | east part of the fraction obtained in
0 t I c
22\/\#{%@35 Qc),mﬁimc'% xl Iy &U&S%a elg t? g@sg/%l%&gltisnfﬁ}v: ‘%g %sl %Hrc]igm the top of the
distillationcglomnm, and wherein said added water has a content
of constituents other than water | ower than or equal
to 12 % by weight relative to the total weight of
the water and of such constituents, and higher than
or equal to 1 ng/kg. 20. Process according to claim
19, wherein the constituent other than water is the
chl orohydrin. 21. Process according to claim19,
wherein, the water is selected fromdem neralized
wat er obt ai ned



fromion-exchange resins, distilled.water and water
arising from steam condensation. 22. Process
according to any of clai nms>%8 to 21, wherein the
water is added to the top of the distillation
23cRyoeasnior B@duchy a @ﬂcmde’ds’mfamor(bp@@u@ilqhg a chl orohydrin,
(a)ﬁcac ?%lg{é Botr)l&la‘}a@g-ag 19) }cl)ﬂr(g&“blbﬁ h)éﬁl r ngéél ak eéj } ﬁhlki%iyﬁted—aﬁphaﬁc
hydrocarbcmu bitd thixtdwotkyiealt gdulabqteplhaa r@cthny@ﬂﬁgréxqggmchlmde #p a reaction medium;
t
(bf}lo Erl%ué)g% B{;ﬁﬁr@?ﬁc 1&%}&%@&?@% Eﬂ?e:jrg%&]ﬁg I gir%qﬁl (')foab' ‘ﬁry&l&b comprising at least
water, the chbm)limduoa@d lgrdrqger tidide. wicartie @wedndf rom t he reaction
. e
RS B A B GOHRI P A Bo LA « ARG o
and (c) at |east part of the fraction obtained in
' : t
Wh\‘j\éke?lpthg Qtiohbeet\%{e!é tﬂ)e[l}g}afe 0%%1{6 Eﬁi?rhc% (‘%h%?l{or%t 80% al&{i-; Fhe%a 4} concentration of the
fraction mt:@hc@inmoaha disiillanch stépas eteethae mmﬁpg@tqhbnd@’?vaiﬁmnceﬂmﬂoﬂ ratio in

the bman.r'yI %8&51%: oﬁ%ﬁs WHC gfdrg%n OChH}% Va!vé lttg% 'tégfé}ar?g o tQ rdéltal %'ﬁssure of the

distillationr ati o in the binary azeotropic conposn tion hydrogen
chl oride/water at the tenperature and pressure of the
distillation. 24. Process according to claim23
24nRexces ncstdpg (o plaing 28 arheicad stopi(c)i in carridd st | adisgiiation column and
in S B! . dyGffied the boiler of
wherein of R HPRs Al B ol b BB TIS Pr I b ity o e botir o
the distillationt @itnine boi [ er of the distillation colum. 25.
Process according to claim 23 wherein step (c) is
carried out in a distillation colum and wherein the
25hyucagencadihprd dein @3 therdin sep i(@nis ohirisd opt {oh) disgliation column and
wherein the %%rflrogenﬁgg)gg% nttgig %&J oggf %} ep g)ﬂ %%h%ﬂiegky?%c?ggett@ fhe Bistillation step a
water phasmbthudﬂhlwndebarrmmeh léa fr@plomfthhcﬂrewm iremnith tep picthe @@ﬂlﬂhﬂﬂ column. '
26. Process according to claim23 wherein step (c) is
- carried out in a distillation colum and wherein the
26hyorcogencadihgtd diein 33 twierdir siep i(@nis chrrisd opt {tby distillation column and
. ntrolled. b bd t@Ldp QP the distill
wherein thg %%cgrﬁ%n \%gltgrégé/ ﬁﬁeﬁfﬁ{&goﬁ & stte{B?lr)?t 9 Q?n%g%d;lt%l a?igiziﬁt AR dﬁ the distillation
column wattdsralmvmgtaecmnteom cmktanﬂn@roﬂm{ubﬂn wvgerlipwes %yn weeqyhk to 12 % by weight
. | ati Lot al
rltive 1o Bl bRl for W Stk bl 48 R Ao 01
Pr ocess according to claim 23 vvher ein st ep (c) 'S
rr ied ou ti [ LeER N 01 d
S e ind By Bl 25 oyl 8 K ¥ B e MUl Bolumn an
wherein the byﬂmig@h Icmdrlélnflnahbdﬁrmtgmt o stdpdb) i poroli¢dtey adiding itd thatape the distiltation
um t [
cotumn & GRTRE B kel ML cBlaidla 8 BLanfiRE S PRt femy the top of he
distillationtchiemn @i tf Whtert ha@mgca@bummt oén@nSDmelmotéqzr theawiatgy lepver than or equal to 12
i ighlel @ or equal to |
% by we1gﬁt refa? q}ee t%%g%%gﬁtg&%e W&%IJE F%’}t%? \(/:ééﬁ%llglg%t gﬂ’étﬁg%ﬁaeF or equal to
mg/kg.  wel ght of t he water and of such constituents and
hi gher than or equal to | ng/kg. 28. Process
according to any of claims | to 27 wherein the o
28 mPIrctciesh;y decoxipieatie ckngl dfplalatmsc 1 by @7 owhgrbionthie smegbhedroxihicd-aliphatic
e en P
hydrocarbon is 8?1%%3?% ilrr)%rfr}] E%L?ie?{g g‘af;ol %rg%?{én%%crgh %ﬁlgllr gropa.neﬁlol g gfcerol 61(1 mixtures
thereof. 29 Process according to any of clains 1 to 28
wherein the chlorohydrin is chloroethanol,



chl oropropanol , chl oropropanedi ol, dichl oropropano
and m xtures thereof. 30.Process according to claim
28 or 29 wherein the nultihydr oxyl ated-aliphatic
hydrocarbon is glycerol and the chlorohydrin is
dichloropropanol 31 Process according to claim 30

I .
SRR S oR ks ERS LPONHGT s PRGN ARG Y tlorgetanl,
chloroprgparot, dhlng)ptooar@ﬂ@! mcsibrmml and metegitedredt ohydrin is
used for manufacturing epoxy resins. 33. Process for
produci ng di chl oropropanol, by subjecting glycerol to
30.Proaest pasnrdivigtih clainc 2 @r2P dierengthe mgltihydrogdatet-aiphgicthgdrocarbon is
_contains organic inmpurities
gbmmoMQ g%fégﬁ*g%%ﬁg?ggﬁ§§§%?&$atty acids, salts of fatty
aC|ds and esters of fatty acids, the content of said

: . . . t
P 9555 bR ' D OGOy EELAILRE OfrRpicha SRS
ddDﬂKMMQﬂmﬂwnQﬂﬂ&hmunmenndof said organic inpurities is of
at nost 6 % by weight. 35. Process according to
clai m 34 wheremthe content of -said organic
PhPecessieewrding tofclagn 3 hwbereih the epiphlovhiy drfirt is uSHd. forPnawfstering epoxy
according to any of clainms 33 to 35 wherein the
organic inpurities are selected from al dehydes. 37.
Process according to claim 33, wherein the fatty
I aled
5305 AL KRS 4 B0 s ISP RL g  ctoriain
agent, adeprding$s whick the glyieerol wed tatamsrganishepeities seﬂ@ta‘détonyaldehydes fatty acids,
salts of f?l%‘ g?des%él’ng eggljs gP faﬁg B&&Pr 8 glérgén? gf(’: :%:a%cfrlo %a"_ahlc 1{@9(%16:3 an thg §1ycerol being of at
most 10 hlere¢ightt he esters of fatty acids are nethylic
esters. 40. Process according to claim 33, wherein
the esters of fatty acids are esters of glycerol
¥ePectsedecofdigyty wibimn33 whateip dleyestewrof sapd orghnic axpotitiesiis 6f at most 6 %
atty acids. 40 41. Process according to any of
lains 33 to 40 foll owed by a nmanufacture of
eplchlorohydrln by dehydrochl orination of
r . 4 S 41, 0
%Ihg{%e?s% 9\%%: I%B%QQ 0?% E%f?rlﬁ ﬁ%lcgﬁtglgtg)g ga*lcp g‘ggn purl 1es B fgat most 1 %
by weighbpoxy resins. 43. Process for nanufacturlng
epi chl or ohydri n by dehydrochl ori nati on of
di chl oropropanol , the dichl oropropanol being
BbPrieve decbyding b peuifichignygldyto 8 elhertein the ereanit impnritidstate salected from
aMdW&%hlorinating agent, according to which the glycerol
sed contai ns al dehydes, the content of said
?él Bebsse escoidmetidelaigl 35 ehelkinblkd fagy afidsate swirsted frdQ%atonated and

unsaturattf kﬁptacids confaining more than 12 carbon atoms.

resins.

by wei g]'rt

38. Process according to claim 37, wherein the fatty acids are selected from oleic, linoleic and

linolenic acids.
39. Process according to claim 33, wherein the esters of fatty acids are methylic esters.

40. Process according to claim 33, wherein the esters of fatty acids are esters of glycerol selected

from mono- and polyesters of glycerol with fatty acids.



40

41. Process according to any of claims 33 to 40 followed by a manufacture of epichlorohydrin by

dehydrochlorination of dichloropropanol.

42. Process according to claim 41 wherein the epichlorohydrin is used for manufacturing epoxy

resins.

43. Process for manufacturing epichlorohydrin by dehydrochlorination of dichloropropanol, the
dichloropropanol being obtained by subjecting glycerol to a reaction with a chlorinating agent, according to

which the glycerol used contains aldehydes, the content of said aldehydes in the glycerol being of at most

10% by weight.



