PROCESS FOR PRODUCI NG A CHLORHYDRI N FROM A
MULTI HYDROXYLATED ALI PHATI C HYDROCARBON AND/ OR ESTER
w( bliteE@3121 N THE PRESENCE OF METAL SALTS The pPE€BEP1006/062438
patent application clainms benefit of patent
appl i cation FR 05.05120 and patent application EP
05104321.4, both filed on May 20, 2005 and of US
Provi si onal Patent Applications 60/ 734659, 60/734627,
60/ 734657, 60/ 734658, 60/ 734635, 60/734634, 60/ 734637
and 60/ 734636, all filed on 5 Novenber 8, 2005, the
PROCEBHtRORt BROTUCHENF @h CIEFCREYPRIGT poia b VLTEHEIROXPYATED ALIPHATIC
HYDRPEARFOFNENED / ORhES THR e BERECY TS GRESRNCEL @ MEBAISALES Ses
for producing an organic conmpound, in parti cular to a
process for producing a chlorohydrln i's known that
nat ural__petrochem cal Jesour le o
nat ur al ?SePhB‘ite’%{ra@PgQﬁé‘PP& B B ?PegéP{Pﬁn%}té‘PPlﬂ‘iﬁlP’éER
Novgs5.03129and partr appsication KIS 05 04621.40bq fithkdaingay 0@, 2005 and

vargia7s Prtidila BBt RoMbR ol B85, GProot @hmacs
or 6%%3;46@&1 &0/THA63py W@@ @/'5334[63% end 60/734634npll &led on
58t ML GDSHeR 81 ﬂg)Saﬁfé c%H{eﬁfsQ)? (&%ﬁ)oﬁﬁéd R&@fRlyEreference.

Wei ssernmel an ﬁgqlnln ustri Organi ¢
Chem stTI}P pregent @V@éﬁﬁi‘l Ig Sﬁo PREOFPSSEY OE@FQQUQWS agy©fganic

Eg In %dg% louﬁa,% ,paﬁﬂ:@iﬁr M@br%cgs{s%ﬂéﬂ)@ﬂgclﬁ?(h Glﬂoﬂi\l)l\z .
X
and H BRSPS Ra ot S o getural

ngdsethet ate Reaalablbcblﬁﬂlrﬂllamhmiléﬂ-l Ndwt these 8&@ifcespagased for

0272%91‘?&%@%{ R SoB0l P ARCARIOL 1 Aok uscru

mann''s
Ch eorganie gompounsd SllChv@I mom:gnerp or reg@ents 4¢y) prodsingplastiss, for

aﬁ%ﬂléé e?ic'};rfbnls: %Qi&%tahﬁ chlwﬁiéﬁfgﬁgf (7sgepfor %gg‘lﬁ%e lefR@ rWellséehnel and

,. and Novenb
sJ.gpe Pbl@vsmab@g@mc&éwgnﬁnb é%érg QQS‘?PIF‘ﬁ]é’ %Wﬁeﬁ&éh%on
of ‘gCElhE(%ifdipIQQDgﬁdge 140y lﬁr@y}?@ﬁf&idea&md Iﬁmﬂkgl'bl‘th?dspaﬁaol (see for
aci I N e Lesence a acCl al a S
15 PP R, WO BrdHad ety Pyl ofyie Gt Third
c hi @omplptéﬂy Rsvlsetd‘lﬁdlpomd\(CH Hditog 987 alalgy 2’(255)); epinkddrahydrin or
t
1 WHoftirdtlaith LR EamBle Ui nits Thefolbhddi£ofindid
RISk, /68 MPbrAS, Pr3ithEHadiocsments Chomisiry and Industry,

di bR QQ al'9~3|1; Pird H%%g@s{j 949?18 TBA, LANGVREHAST A9 Nehrt 11,
i chl or

to such I 0 I t

20, pages? Thi9 & goseribsd a@égssafﬂathﬁ @W@E&@%@e Milpwgrqp@nol from
posgly&lrel dnd hyﬁt&hl@;ﬁ@ haeiddn Misdresenod of)zicefiawd als acid catalyst.
petroc arti.cul ar

Bboverearietize RRY Bgocp & BEblaninGetbRimfiy e praghctis

pr ogamssdly obtrinedan highhyy dibytepagutous solaionovitiea tipe oflGde i H Ao by

g;o&ﬁ glﬁgltt %C’[Rég?érﬁcm Blfisitdfo Y & METBH! inGhe case of
(ﬁjlchloropropanol the major isomer obtained according to such processes is
2,3-dichloropropane-1-ol.
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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 eliminated or destroyed.
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It is to be understood that the multihydroxylated-aliphatic hydrocarbon can

contain aromatic moieties or heteroatoms including for example halide, sulfur,
30  phosphorus, nitrogen, oxygen, silicon and boron heteroatoms, and mixtures
thereof.

Multihydroxylated-aliphatic hydrocarbons useful in the present invention
include for example 1,2-ethanediol (ethylene glycol), 1,2-propanediol (propylene
glycol), 1,3-propanediol, 1-chloro-2,3-propanediol (chloropropanediol),

35  2-chloro-1,3-propanediol (chloropropanediol), 1,4-butanediol, 1,5-pentanediol,
cyclohexanediols, 1,2-butanediol, 1,2-cyclohexanedimethanol, le
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30 multihydroxylated-aliphatic hydrocarbon, a multihydroxylated-aliphatic
hydrocarbon obtained from renewable raw materials or a mixture thereof.
Preferably, the multihydroxylated-aliphatic hydrocarbon used in the process of
the invention has at least partially been produced from renewable raw materials.
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 multihydroxylated-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.
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30  carbonyl compounds, in particular aldehydes, fatty acids, salts of fatty acids or
esters of fatty acids, such as in particular mono- or polyesters of the
multihydroxylated-aliphatic hydrocarbon 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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30  at most 95 % by weight of the multihydroxylated-aliphatic hydrocarbon.

In the process according to the invention, the crude multihydroxylated-

aliphatic hydrocarbon product generally comprises at least 5 % by weight of
water or, in the absence of other compounds than water and the
multihydroxylated-aliphatic 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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30 epichlorohydrin.
Consequently, the 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 multihydroxylated-aliphatic hydrocarbon, the ester of a
multihydroxylated-aliphatic hydrocarbon, or the mixture thereof, used contains at
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chloride or combination of both. Hydrogen chloride can arise from a pyrolysis

process of chlorinated organic compounds as for example, a production of vinyl
chloride, a production of of 4,4-methylenediphenyl diisocyanate (MDI) or

30 toluene diisocyanate, or from processes for cleansing metals or by reaction of
inorganic acids such as sulphuric acid or phosphoric acid on metal chlorides such
as sodium chloride, potassium chloride or calcium chloride.

In the process for producing a chlorohydrin according to the invention, the

chlorinated agent can be aqueous hydrogen chloride or hydrogen chloride

35  preferentially anhydrous, arising from an installation for producing allyl chloride
and/or an installation for producing chloromethanes and/or an installation of
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30 Mention is particularly made of a metal selected from alkaline metals,

alkaline-earth metals, iron, nickel, copper, lead, arsenic, cobalt, titanium,
cadmium, antimony, mercury, zinc, selenium, aluminium, bismuth and mixtures
therof.
Mention is more particularly made of a process in which the chlorinating
35  agent est issued at least partially from a process for manufacturing allyl chloride
and/or from a process for manufacturing chloormethanes and/or from a
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The process for producing a chlorohydrin according to the invention can be
30 carried out in a reaction mixture as described in patent application entitled
« Continuous process for the manufacture of chlorohydrins” filed under the name
of SOLVAY SA on the same day as the present application, the content of which
is herein incorporated by reference.
Mention is particularly made of a continuous process for manufacturing a
35  chlorhydrin, wherein a multi-hydroxylated aliphatic hydrocarbon, an ester of a
multi-hydroxylated aliphatic hydrocarbon, or a mixture thereof, is submitted to a
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30 In the process for producing a chlorohydrin according to the invention, the

reaction between the multihydroxylated-aliphatic hydrocarbon, the ester of a
multihydroxylated-aliphatic hydrocarbon, or the mixture thereof, and the
chlorinating agent can be carried out in a solvent as specifically disclosed in the
patent application WO 2005/054167 of SOLVAY SA from page 11,

35 line 12 to 36.
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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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30  products, one can mention, glycerol oligomers, partially chlorinated and/or

@

esterified.

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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Mention is particularly made of a process for manufacturing a chlorohydrin

comprising the following steps : (a) a multi-hydroxylated aliphatic hydrocarbon,
an ester of a multi-hydroxylated aliphatic hydrocarbon, or a mixture thereof, is
submitted to a reaction with a chlorinating agent and an organic acid in order to

30  obtain a mixture containing the chlorhydrin and esters of the chlorohydrin, (b) at
least a part of the mixture obtained in step (a) is submitted to one or more
treatments in steps subsequent to step (a) and (c) the multi-hydroxylated aliphatic
hydrocarbon is added to at least one of the steps subsequent to step (a), so that to
react at a temperature of at least 20°C, with the chlorohydrin esters in order to

35  form at least partially esters of the multi-hydroxylated aliphatic hydrocarbon.
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Mention is particularly made of a process for manufacturing a chlorohydrin
comprising the following steps : (a) a multi-hydroxylated aliphatic hydrocarbon,

35  an ester of a multi-hydroxylated aliphatic hydrocarbon, or a mixture thereof, is
reacted with a chlorinating agent in order to obtain a mixture containing
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In the process for producmg a chlorohydrm according to the invention,

vapour stripping, in particular steam stripping of the reaction medium, can be
carried out. The reaction medium is defined as above. This medium is

35  preferably 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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at least 20°C. This temperature is often at least 60°C. It is preferably at least

70°C. The distillation or evaporation is generally carried out a temperature of at
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
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30  one of the reactors of steps (a) or (c) or by means of an evaporator placed on a
recirculation 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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In particular when the process according to the invention is operated in a

continuous 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 hydrocarbon, or the
mixture thereof, 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
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30 fraction of the reaction mixture. The fraction of the reaction mixture can be
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submitted to a treatment to remove at least one component other than the metal
salt prior to the separation operation. That treatment can be a stripping or a
distillation operation;
The fraction of the reaction mixture to be submitted to the separation
35  operation can be directly withdrawn from the reaction mixture, notably when the
reaction is carried out in the liquid phase. The fraction of the reaction mixture to
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30 The nature of the filtration system is not critical and is readily apparent to
the skilled person aware of the present invention. A description of suitable
filtration systems can be found in “Perry’s Chemical Engineers’Hnadbook, Sixth
Edition, 1984, Sections 19-65 to 19-103”.

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 example by



The fraction of the reaction m xture to be submtted
to the separation operation can be directly w thdrawn
wo e@anodse2 r eacti on m xture, notably when the rPEDEPIING/062438
is carried out in the liquid phase. The fraction of
the reaction m xture tobe submtted to the separation
operation can al so be wi t hdrad#-from the reaction
m xture and further treated before renoving the net al
salt. An exanple of a suitable treatnent is
c orf€BeYing: incriégudar yiraesharicqliraeang, the slidcor hyqlwselvmg the solid.
@ﬁﬁ&iall?fsollh RIutRAGHch@ibnil ot WeSnddSdreied ity edbgdnBration
ds’such as starting materials and products of
1’P S on, which nmay optionally be recovered and/ or
r ecy cl dd atcmetehﬁodﬁmit acvordihg tathe ,in@hﬁom elaiatab shleis gemoved
b str R [ Ll a a d a
corBarioRd i i aBlrior BBl AL bR el o1
met al slalatﬁrS‘svanadt the aaltss;chlswdd offgn @bumhi@maam without
subj,aftatbatfedthe treatment to separate metal salt. The
separation step can then be carried out at any step of
t he pr dBasssconsyvapianty the;sali it fiered im a sepagate vepseldfor farther

d aa%g\t;h@& IFirthéierdagheit caohidealiton HNAIAEAARALE%n@and
| he I N
107 Srdiseition ok U BEH Sriftesotyenls Shch Ssafiaisare deschBed Rirebelow

t heinghepreferedembodimgend m xt ure of the chl orhydrin and
vat er fﬁlg)'BrEi%gfe& gﬁ%{)& aFlu?&BH%t?g té)%é filve 'Eh%‘i-ﬁ%’t&lrs‘é 194

chl orohydrin I on va ora§|oh
purlegat befﬁtyremm@lwéﬁ@noﬂlerﬁé@amnwstcm after the

treat rrB@#anan Eﬁébﬁ’yéﬁrﬁrﬂ&&dqﬁld%é&ﬁﬂﬁ uchra9%8 {)ﬁﬁcﬁh‘ﬂ' Gfalyst
In a the fraction of

t
15, eaa@fi. ] f%&@?’ﬁ?? én%e't%@b%ﬁaamge%wﬂ from thejnaetalisalis. in g

f r Oparfididarftorg Daol, fbhékahqﬂ@by)éluﬁb@bs&thtah%ppﬁ)@ﬁhle%ﬁnglﬁeﬁfent
ace, and i.s, se €e.sep rat|lo

t
P hayeh ARa Sl N I L K"
f orthexblopihydtiy issiiteblpt Ttas prefiérsdd tolua¢ therchlozodtydzintsatmmted with

d

i RAbRR Otk kot OF 1 Poularly 8ok 801G dnk OF fEbese
20yni ebtyigedsfremdhe eeraptation befuisen tei qlah)r@lwdrml atndazvrat@n Thg water

:rgg&éllfé’élg b£ihe Eﬁlto(l;(;ﬂt}@rh elﬁ ‘rﬁgegf é&t&&lﬂg' s‘ibWegt irsn?tegfrﬁlfl Io%@r Yhan or

| ef ualﬁotﬁ?ef ooy weight agg) gre%?rﬁ‘%lp’i?\ivgﬁ 4 %rpe%lahw@é %’éflii magt

outpraferably RWRe tan ot eqwh it€ Hbdus 12 941aThy wateeedrént il dhie nglb(mre

e t.0 4 e t .

3y gha e BHISIORLAR K (BhERIPhighSafbr ERE {6 ipeient
25mor e priofapothibt gmbpdiment; themnmgrsomumonmtsasse@tialﬂwwibst

pr edch%rﬁmld{'mg R34S tmbb e F tﬁ‘éqwélle Lhedl i {%'11? lower than 1%

mper at’ure |s€]dnera ower t an or e
an obspwggh% arfera \A@weltthahoroqquebt@é) 5 %bnwelg@t The
nat ur e @fstifl mﬁotfhbll $thBddiRBntSihs tefifink Solveht i§ Watdr G exaigld Fesh

r eadi a to the skilled person aware of the
pr e@%tﬁ’? Sl‘ﬁ’&@ ® A description of suitable
30 The elutlon step can be carried out at a temperature which is usually

greater than or equal to 20 °C, preferably greater than or equal to 50 °C and most
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.
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dissolution of the metal salt with water can be part of a single unit operation.

The above operations are particularly suited when the metal salt is sodium

chloride or potassium chloride or sodium sulfate or potassium 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 continuous 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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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 weight of the withdrawn
35  fraction.
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preferably lower 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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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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30  distillation step is lower than the hydrogen chloride concentration in the binary

azeotropic composition hydrogen chloride/water at the temperature and pressure
of the distillation. An effective means of adjusting this concentration is
controlling the hydrogen chloride supply to the liquid reaction medium.
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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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, 2005, the content of which is incorporated herein by reference.
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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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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30  be used for manufacturing epoxy resins.

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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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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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. After 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
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% by weight and to renove the netal salt which can
build up in the reactor when crude glycerol is used in
the reaction. The exanple below are intended to
illustrate the invention w thout, however, limting
it. Exanple 1 The nunbers in parentheses refer to
Figure 1. The additional equipnment in the schema of
figure 1, with stripper (18) and colum (22) has not
been used in this case. Reactor (4) has been
continuously fed with crude glycerol and a 33 % by

wei ght hydrochl oric aqueous acid solution with
relative flowrates mass ratios of 2.06. The crude

gl ycerol was a by product of the biodiesel production
and contai ned 85 % of glycerol, 6 %of NaC and 0.5 %
of organic inpurities (fatty acids and derivatives).
The residence tinme was 16 h, the adipic acid
concentration in the reaction nediumwas 2.5 nol of
acid functionalities/kg. The reactor has been operated
at atnospheric pressure and at 115C. The reaction



m xture has been stripped with of nitrogen and the
gener ated vapor phase has been treated in the
wale@bitbdsat i on colum (6) via line (5) (figure BQT/EFi066/062438
gas phase renoved from columm (6) has been condensed
at 25C (8) and decanted in the decanter (10). Reflux
ratio was adjusted to withdra#?the entire production
of dichl oropropanol at the top of columm by recycling
an appropriate anount of the a?ueous phase fromthe
decantor. At the outlet ofC ntor an aqueous
phase contai ning 15.0 % of dichl oropropanol (13) and
an organi c phase (14) containing 88 % of
di chl or ppPeReglor pRdaCih @thi‘ﬁ'ﬁ@driﬁlb@ 1Pdchibh Ibetgyé]g?a
or gan | ties.in these phases were nat. rent
£ r bRy plegrane g e iR Suda B alinudiondeEe
pr odliphstic Kydsbearbon, br amixtoee themof, and hablobieatimgmgente dcconding
a
3 ﬂ%?z%?%%%%ﬁ@%ﬁ%@?ﬁé@‘%@%&%’g#ﬁ% Plenofa o,
hasmplidydspgxlated-adiphatochygredarbiing pr be aprapaiercos ased eqnéains at
W t 1Bad@h& Solid¥riddso Vel saif, théBrobésd WbkhpAiAS @ sahtiation
draining of the solid, the salt T?Pj been di ssolved in
wat ger ?&t?ﬁeén%vﬁlqtéeﬁsmﬂé‘h%@ % been di scar ded.
The duration of washing and sal tdi ssol uti on was about
2 hour 2 —Rrovess dcicoiding to @inimyic wherzin the endtibydryxylatedratipleatic
re Tha. di
10, oo, 1l SheP 8O0 nRREH AL orol DR bR BRLBRE B b
f ecixtigre themeofansedynes at lodst pardiallpbean qhttaines {pmirengavable raw
I ndi,g@tigd a dichloropropanol : NaC nmass ratio of 1.44
and a small anmount of catalyst (less than 10 g/kg).

The quantity of dichl oropropangl in the salted water

repr os ot BEPCESRcepdine EAMArIToh a‘ﬁlﬁmﬁ@mwhsalt Is Sefected

pr ofioratsbdiom cHieridy, pbassinth ehldride, sddiuil qifapy aidaoedssivassulfate.
93 % CL Al MS 1 - Process for producing a

chl or ohydgi r [ ] .
Bt hyydrgi%eg%/%:a?@?r_gptggfl ??%ﬁ%o@?r %Vr}%,ereglnt.heest er of a
mul mitkiihpidroxylatedediphatishlzsidrecanyay theastsoaf a multthydtoxylatesl-
th ea[lﬁ;ﬂiﬁvic_ Rto&r5dH, B iHRahix e BRRIE, coRHRHHN9.58 1%V,
the nul t1 hydroxyl at ed-al 1 phati c hydrocarbon, the estér
of ‘é{elﬂmqfimﬁﬁérséﬁyl ated-al i phatic hydrocarbon, or the
m xture thereof, used contains at |east one solid or
di ssol vdPrsetsslacsatiing tb ey of dsiansl tlommhérsihﬂ@ &%lorilllqating agent
separation operation t.o remve at, | east part of the
20, o1 5P omPrhatB of psgius iy droels cfofige BT & adifobs Solpigtte,
t hehydndgenchbbridrydraneduedus shitipe ohirgliroger dhdorjdet he est er
of a nul ti hydroxyl ated-aliphatic hydrocarbon, or the

m Xt ur & t PRERES accHIGE: Bfy 8F chfRst to%‘@v‘h%&iﬂ the P&RHon is

obtai ned fromrenewabl e raw materi al s. - Process
ac crigdQptin the paesenee ¢fia catalygher ein the metal salt is
sel ect ed
7 — Process according to claim 6 wherein the catalyst is a carboxylic acid

25  or a carboxylic acid derivative.

8 — Process according to claim 7 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.



from sodi um chl ori de, potassium chloride, sodium
sul fate and potassiumsul fate. 4 - Process according
wo oooanyosef clainms 1 to 3 wherein the PCT/EP2006/062438
mul ti hydr oxyl at ed-al i phati c hydrocarbon, the ester of
a nul ti hydroxyl at edal i phati c-B§drocarbon, or the
m xture thereof, contains fromO0.5 to 15 % by wei ght
of nmetal salt. 5 - Process according to any of clains
1 to 4 Mh&raiess acherdoly toranpaf tlagn dde Btwheseim theowbdrataan on

of [ aq b

of FRnRN s DR SRR, Al AR o Sl oilas
hy of¢BgéHoehl ori de. 6 - Process according to any of
claims 1 to 5 wherein the reaction is carried out in

t lhe_ pr eReNPfceds adcrdingl ty Slaim D wheréi GRSBqAE/SElidieparation
clalm

. Wherein e catalyst is catboxylic acjd ar a
S SETRIOR S sedochcidim datamplongeshufERied HiAdgpidsgrion and
cl atreatrvientiveitteion-exbieanged tesing] the liguiddiduidseparatibmoperhten &
boi | ' r . LS, .
gk %e?%&ﬁ?fﬁ%‘.e%%aa%gﬁ i %?ﬁ‘%ﬁl%g%ﬁlg?%“@i“.l%(@%%%?%gﬁ%%@twn
- P aeleetsd Homortdpping.teyapargtiasf ang distiHationo 8 wherein the
separation operation is selected fromliquid/solid,
LI qui d/ 11 Opiddess! deBotigds elaih d 0Serdlh @RSl e 51 R depatatiddd

- Process .aggording.to claim9 wherein the .

10] ; RACGHEBIis HIUGHPRA POReBTLR et ek & BRose #p 19
decantation, centrifugation, filtration, adsorption
and tr e -APruicessi actordmg-te anhafgeaich t &si hwheteirethe reaction is

Ui aui c R ¥ . r
dechryel Pl 4 rBRRE PR AR Lk o B aldeBut on
seplarsieiftpatiopef the reastipn maxtieect ed from stri ppi ng,
evaporation and distillation. 11 - Process according
to cl aim 18rosbRraREdtdingo klatii1dvaRkdifl tifeePRfish bPthe reaction
operation is fi I({ratl on and wherein the netal salt .is

15, e niBiRbgre é%sui?n%? 9.2 teptmensig praQvet lgstng SOmpoRgty ofier than
cl atheriketd] galfslpridras tersepdratioregetidtion. i s carried out in a
reaction m xture and the separation operation is
carrie u ' . t 21 .
mxt ur oL €15 el B 1o Bl ASMReiRind dBs AR Btpoing or o
t hedistillagion opetetion.he reaction mixture is subnitted to a
treatnment to renove at | east one conponent other than
the ety pajcbs BREdraing!td ahPEnSERALiALI 100 lﬂﬁ@cﬁﬁéd en- 14
- Process according to clalm213 wherein the treatnent

20; g %?ngfl‘r“?‘ﬁ&ng or a distillation operation. 15 -

Process according to any one of clains 1 to 14,
car ri edléouProcess for producing a chlorohydrin, according to which a

multihydroxylated-aliphatic hydrocarbon, an ester of a multihydroxylated-
aliphatic hydrocarbon, or a mixture thereof, containing at most 10 % by weight
of organic impurities is subjected to a reaction with a chlorinating agent.

25 17 — Process for producing a chlorohydrin according to which

(a) a multihydroxylated-aliphatic hydrocarbon, an ester of a multihydroxylated-
aliphatic hydrocarbon, or a mixture thereof, is subjected to a reaction with a

chlorinating agent in a reaction medium

(b) continuous or periodic withdrawal from the reaction medium of a fraction
30 comprising at least water and the chlorohydrin, is carried out



continuously. 16 - Process for producing a

chl orohydrin, according to which a
woriobitbnsdr oxyl at ed- al i phati ¢ hydrocarbon, an eBCEEPIDG6/@62438

mul ti hydr oxyl at edal i phati ¢ hydrocarbon, or a m xture

thereof, containing at nost 10 % by wei ght of organic

inpurities is subjected to a-Béaction with a

chlorlnatlng agent. 17 - Process for producing a

chloroh drin according to which g@) a . .

haj deast@artefdhe Apetpmeabtained @strp{pbisrntregucedinge aof a
ﬁU|tIhMgﬂgﬁﬁh§k§da|lphatIC hydr ocarbon, or a m xture
thereof, is subjected to a reaction with a

chI at i reaction nedi nti nuou
6 B et AR B s i Bnh SR el BREo U b B peigt

fract |sard dlsnlﬂintllomstep. at |l east water and the

chlorohydrin, is carried out(c) at |east part of the

sfractiogy Oplto%bégeagcdi ﬁttﬁ @1&9%17 'Wche}é}ﬁ ﬁf%dly‘%‘ﬁgﬂ Wih@rafvn in step

d| stillation ste
di stb) haset Water eendent; sgh@bman or pwl By%shymlghﬁfglatm torthe gptal

sai WeighSdfithé #ith@awatPRtiod.8 - Process according to
clai m17 wherein the fract| on withdrawn in step (b)

has a wgte cont i an _qr. equal % wei ght
o ati viD 1 BroERe Pberafucies brbiofRyife HpaHiElg et
fraction. 19 - Process for producing a chlorohydrin,
acc@) i myltihydselxylaked¢aiphatichydrodaylohng sy bstereaf-aahulphpdroxylated-
1ohydro

107 i ocaiRaf mAoGRG, o) nfyl he BN MK Bl RRA0A fiu

r eact i Iomiregenishloyide inye Feaghoomiedism n a reaction medi um

(b) conti nuous or periodic withdrawal fromthe

r ea®) | comtifilstis @ﬁod&c ithaian@NfroMTRE kdakfich MediufPSHa fraction

t th h| h| d
Car 11 SRS 1S VRS (hak R By et fblghe i geried

in stemt(b) is introduced into a distillation step
wherein the ratio between the hydrogen chloride

co 7 [

157 PR F k] i e FAGINEinGOR D Gl Bodtocd By o
| ower disfiletionstenydr ogen chloride / water concentratlon
ratio in the binary azeotropi c conposition hydrogen

ghl or : ld\!e{léﬁﬁh%e Aitio bBevdest ﬁﬁbﬁlﬁﬁﬁ'égeﬁ chAltide rc@ﬁédﬁfrﬁtl&{ aid e

istillatio Ss.ac

T SRR o et PR ROAT e Bt sTer s fwer
hy dhare thelhydrdgen sklosidé £drafer omncenﬁatioaﬂetl(g inythe binary azeotropic

20  composition hydrogen chloride/water at the temperature and pressure of the

distillation.

20 — Process according to any of claims 1 to 19 wherein the
multihydroxylated-aliphatic hydrocarbon is selected from ethylene glycol,
propylene glycol, chloropropanediol, glycerol and mixtures thereof.

25 21 — Process according to any of claims 1 to 20 wherein the chlorohydrin is
chloroethanol, chloropropanol, chloropropanediol, dichloropropanol and
mixtures thereof.

22 — Process according to claim 20 or 21 wherein the multihydroxylated-
aliphatic hydrocarbon is glycerol and the chlorohydrin is dichloropropanol.



propyl ene gl ycol, chloropropanediol, glycerol and

m xtures thereof. 2 1 - Process according to any of
wa@b@oreo3iz t o 20 wherein the chlorohydrin is  PCT/EP2006/062438

chl or oet hanol , chl oropropanol, chl oropropanedi ol ,

di chl oropropanol and m xtures _thereof. 22 - Process

according to claim?20 or 2 1-dfherein the

mul ti hydroxyl at edal i phatic hydrocarbon is glycerol and

the chlorohydrin is dlchloropr%panol 23 - Process

accor di ¥y~ Prcessaicerdingrio clagnga folovied i mapetaetareyt
epi Gidisrydhin By ByhydeduhiiRahbbf diambﬂ)g,réﬁanol

di chl oropropanol 24 - Process acoording to claim 23

\gﬁ;g)r( ;l r g Ih e slggag(l) &rﬁ]'“ég gng?é ﬂﬁ eep&q%i?rﬁy@ 1sr{1%ed for

V\hema!hufadtmmg;éppxylreﬁmsused has been partially obtained
during the course of production of biodiesel, or

sobt ai negs dgfj.pg a%‘%}}iﬁa%% Qf3fin 9b v&lﬁ}é% r%&ée IQfsecPiaé'%rﬁeen

or ani mal or| agrn conver si ons

and??@“aihfpzmalmde@trmﬁhe eougppsofagodydtipn @5?106!@5@# or obtained

hy ddlﬁing%bﬁvérﬁaﬁé of0Rts ofBils oPﬁl‘aﬁte&Sanﬁﬁﬂer%M‘ guélpccﬁlvéﬂsmns
25 wherein the oil or .the grease is, select

o o MGt AROnE RO FeATict, RaRes eﬂ@ﬁﬁtgg)sqﬁyésgysas reaction.

cabbage tree, palmoils, oils of ricinus and cotton,
gr oundrl&— Brdcsss ascx;tdingftd) alaimm A4 wireasib ¢he @l drahe geade is sglected

10f r ﬁﬂ?grhllgrr?g aﬁ{ﬁo%ve fol& prlévg‘églrza giabgstgl on ep %gﬁ‘tﬂggfrgé( 6)]alm oils,

c r alslaf wiginup jand cvzimns grquadméwﬂs,t sowa,| flaxcnd grasehee gilpfesulting

S g Fﬁ(’iﬁ%?ﬂa lgﬁtg ?F %lﬁﬂlog}r%g F)ls&gﬁgo‘t%lhéd by r@ége:tdlb %d(ﬂf]:lceagon or
| Z | iz u
eeg%tbggpgggwworn 01ls of crackling, ﬁsh oils, WEflow the lard, greases %f
squaring, "linseed oil stand oils", partially polymerized or oligomerized

15  sunflower and puffed up vegetable oil.



