- 1 - Process for preparingadiactin a

pol yhydroxyl ated al i phati c hydrocarbon with a

chl ori nating agent The present patent
application clains the benefit of patent application
FR 05. 05120 and of patent application EP 05104321. 4,
both filed on 20 May 2005, and_¢f provisional US

pat ent applications 60/ 734659, 60/734627, 60/734657,
60/ 734658, 60/ 734635, 60/734634, 60/734637 and

60/ 734636 pratkds hi oy :

of all of whic s
The present. i nvent
preparing a chlorohydrin. It relates nore
specifically to a process for preparing a

chl orohydrin froma pol yhydroxyl ated ali phatic
hydr ocarbon and a chlorinating agent. 10
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- preparation, purification, storage and transportation. Hydrogen chloride is toxic
by contact, inhalation and ingestion (The Merck Index, Eleventh Edition, 1989,
page 759). It is typica.uy transported in the form of liquefied gas in pressurized

‘containers. Aqueous hydrochloric acid is extremely corrosive (The Merck Index,
Eleventh Edition, 1989, page 756) and requires apparatus made of special
materials for its storage and its transportation. These drawbacks are -



materials for its storage and its transportati on.

These drawbacks are 2 di sadvantageous to the

processes for preparing organic chlorine products

that make use of these chlorinating agents in one of

their steps. The aimof the invention is to

provi de a process for preparing chlorohydrin froma

pol yhydr oxyl at ed aliphatic Pydrocar bon, an ester of a
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(g) organi c hydrocarbon products in an anount greater
than or equal to 0.1 ppm by volune and | ess than or
equal to 50 000 ppm by volune (h) organic chlorine
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In another aspect, there is provided a plant for implementing an integrated process,

comprising:



(f) carbon dioxide in an anount greater than or equa
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2d In the process according to the invention the
organi ¢ hal ogen conpound is an organi c chlorine
compound sel ected from chl or onet hanes, chl or oet hanes,
chl or opr opanes, chl orobutanes, vinyl chloride,

vi nyl i dene chl ori de, nonochl oropr openes,

per chl oroet hyl ene, trichl oroethyl ene,

chl or obut adi enes, chl oroben2enes and m xtures thereof
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(C) a unit for preparing an epoxide by dehydrochlorination of the chlorohydrin, the said
-unit being supplied with chlorohydrin from unit (b) and from which exits the epoxide.

It has been found, surprisingly, that at least partly supplying the process for
preparing chlorohydrin with a chlorinating agent comprising these compounds gives
particularly good results. In particular the yield of the process for preparing the
chlorohydrin is not adversely affected by the use of this chlorinating agent.

In the process according to the invention the organic hydrocarbon compound is
selected from saturated and unsaturated aliphatic and aromatic hydrocarbons and

_ mixtures thereof.

In the process according to the invention the unsaturated aliphatic hydrecarbon is
selected from acetylene, ethylene, propylene, butene, propadiene, methylacetylene and
mixtures thereof, the saturated aliphatic hydrocarbon is selected from methane, ethane,
propane, butane and mixtures thereof and the aromatic hydrocarbon is benzene.



may contain, but is not [imted to, from2 to 60
carbon atons. 20Each of the carbons of a

pol yhydr oxyl at ed al i phati c hydrocarbon bearing the
hydroxyl fcnttional group (OH) cannot possess nore
than one OH group and nust have sp3 hybridization.
The carbon atom carrying the OH group may be primary,
secondary or tertiary. The bl yhydroxyl ated aliphatic
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ner suc
F of® ISt Sekp BuLed iR e AR SR I oriPoBh s selected
- frqpohlpdhods, olxiptaatcebiolal dhjshrethers inddntaedibesol The
pol yhydr oxyl ated al i phati c hydrocarbons may contain
aromatic noieties or hetero atons, including, for
exanpl e, heteroatons of hal ogen, 35 sul phur,
phosphorus, nitrogen, oxygen, silicon and boron type,
and m xtures thereof - 4 - Pol yhydroxyl at ed
al i phati c hydrocarbons which can be used in the
present invention conprise, for exanple,
1, 2- et hanedi ol (ethylene glycol), 1,2-propanedi ol
(propyl ene glycol), 1, 3-propanedi ol
1-chl or o- 2, 3- propanedi ol (chl oropropanedi ol ),
2-chl oro-1, 3-propanedi ol (chl oropropanediol), 1,4-
5but anedi ol , .1, 5- pent anedi ol , cycl ohexanedi ol s,
I, 2-butanedi ol, 1, 2-cycl o- hexanedi net hanol ,
1,2, 3-propanetriol (also known as "glycerol "or
"glycerin "), and m xtures thereof. Wth preference
t he pol yhydroxyl ated al i phati c-hydrocarbon used in
the present invention includes, for exanple,
1, 2-ethanediol, 1, 2-propanediol, 1, 3-propanediol,
chl oropr opanedi ol and 1,2,3- 10 propanetriol, and
m xtures of at least two thereof. More preferably the
pol yhydr oxyl ated al i phati c hydrocarbon used in the
present invention includes, for exanple,
1, 2- et hanedi ol , 1, 2-propanediol, chl oropropanedi ol
and 1, 2, 3- pnpanetriol, and m xtures of at |east two
thereof. 1,2,3-Propanetriol or glycerol is the nost
preferred. -



15The esters of the pol yhydroxyl ated ali phatic

hydr ocarbon nmay be present in the pol yhydroxyl ated

al i phatic hydrocarbon and/or nay be produced in the

process for preparing the chlorohydrin and/or may be
prepared prior to the process for preparing the
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25 hydroxyl groups is also a polyhydroxylated aliphatic hydrocarbon. Accordingly

the starting material and the product of the reaction may each be chiorohydrins,
In that case the “ product ” chlorohydrin is more chlorinated than the starting
chlorohydrin, in other words has more chlorine atoms and fewer hydroxyl groups
than the starting chlorohydrin. Preferred chlorohydrins are chloroethanol,

.30  chloropropanol, chloropropanediol, dichloropropanol and mixtures of at least

two thereof. Dichloropropanol is particularly preferred. Chlorohydrins which are
- more parficularly preferred are 2-chloroethanol, 1-chloropropan-2-ol,
2-chloropropan-1-ol, I-chloropropane-2,3-diol, 2-chloropropane-1,3-diol, 1,3- .
d1chioropropan~2~ol 2,3-dichloropropan-1-ol and mixtures of at least two
35 - thereof
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the U.S. Department of Energy, Office of Energy Efficiency and Renewable
Energy, Office of the Biomass Program, July 2003, pages 49, 52 to 56. One of
these processes is, for example, the catalytic hydrogenolysis of sorbitol obtained
by thermochemical conversion of glucose. Another process is, for example, the
30  catalytic hydrogenolysis of xylitol obtained by hydrogenation of xylose. The
xylose may for example be obtained by hydrolysis of the hemicellulose present
in maize fibres. By “ natural glycerol ” or “ glycerol obtained from renewable
‘Taw materials ” is meant, in particular, glycerol obtained during the production of
biodiesel or else glycerol obtained during conversions of animal or vegetable oils

35 or fats in general such as saponification, transestenﬁcatlon or hydrolysis
reactions. '
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less than or equal to 1000 mg/kg is reacted with a chlorinating agent.

'35 In the process according to the invention it is preferred fo use glycerol
“obtained starting from renewable raw materials.



In the process for preparing a chlorohydrin according

to the invention, the pol yhydroxyl ated aliphatic

hydr ocar bon, the ester of pol yhydroxylated aliphatic

5 hydrocarbon or the m xture thereof may be a crude
product or a purified product, such as are

specifically disclosed in applig¢ation WO 2005/ 054167

of SOLVAY SA, frompage 2 line' 8 to page 4 line 2.
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- and/or a process for oxidizing chlorine compounds at a temperature greater than
or equal to 800°C, as well as limiting transportation of dangerous materials, with
removal of the costs associated with such transportation, allows an advantageous
alternative utilization of the acids co-produced in these processes. Moreover,

35 - sharing plant between different processes for preparing a single product may be
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In the process according to the invention, the sodium content of the
: polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic
- 35 hydrocarbon or the mixture thereof is generally less than or equal to 1 g/kg, often



- 10 - In the process according to the
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In the process according to the invention, the calcium content of the
- polybydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic
hydrocarbon or the mixture thereof is generally less than or equal to 1 g/kg, ofien
less than or equal to 0.1 g/kg and more particularly less than or equal to 2 mg/ke.
30  This content is generally greater than or equal to 0.1 pg/kg.

In the process according to the invention, the strontium content of the
polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic
hydrocarbon or the mixture thereof is generally less than or equal io 1 g/kg, often
less than or equal to 0.1 g/kg and more particularly less than or equal to 2 mg/kg

35 This content is generally greater than or equal to 0.1 pg/ke.
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In a first embodiment of the process according to the invention, the
25  chlorinating agent originates af least partly from a process for preparing allyl
chloride. |
- In a first version of this first embodiment, the allyl chloride may be
obtained by chlorinating propylene. In that case the process for preparing allyl
chloride is supplied with at least propylene and chlorine. Other compounds may
30  also be present in the feedstock, such as, for example, non-chlorinated
hydrocarbons other than propylene, partially chlorinated hydrocarbons, totally
chlorinated hydrocarbons or mixtures thereof.
In a second version of this first embodiment, the allyl chloride may be
. obtained by dehydrochlorination of dichloropropane. In that case the process for
'35 - preparing allyl chloride is supplied with, at least, partially chlorinated
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acetyl ene chloride and 30 tetrachl oropentanes. Fully

~chlorinated hydrocarpbons may he selected from carbon
t et r alKITBraTRRES, IrEieEbiy GopgEEHehlgrpropane, especially 1,2-dichloro-
per c, ptopmmet hyl ene. One exanpl e of such a process is

h . [ | ori. d .
he b ookl AL 105 N P AR BB e

pr esefréeerse wark 6 Ullmane’'s Epexidapedis ofIndusidel Chemistry, Fifth,

pey chtempridyR NG TMicRATIBNVE Rk 2GNbYCk de7.afener al | y

speaki ng,, t heae .35 h.droc%r ons contaih no . . )

het er oat O STREFP § pfgoess acegiling to the igvention, the

descr ¢hierinating fgephérigipates| ay East pprtlydems & process firgpréparing]

i n thgnébiemaense work " Propylene and its Industrial

Derivatives,, Hancock E, G, 1973, pages 298-332". In a
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propane, propylene, methylacetylene, methane and ethylene. Partially
chlorinated hydrocarbous are for example chloroform, trichloropropanes,
chloropropenes, tetrachloroethanes, trichloroethanes, acetylene chloride and
30  tetrachloropentanes. Fully chlorinated hydrocarbons may be selected from
- carbon tetrachloride, hexachloroethane and perchloroethylene. One example of
such a process is the process for pyrolysing chlorinated hydrocarbons containing
from one to three carbon atoms in the presence of chlorine in order to produce
perchlorocthylene and carbon tetrachloride. Generally speaking, these
35  hydrocarbons contain no heteroatoms other than chlorine.
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processes for preparing allyl chloride, epichlorohydrin, dichloroethane,

propylene oxide, vinylidene chloride, vinyl chloride, 1,1,1-trichloroethane,

25  chloromethanes, trichloroethylene and a chlorinolysis process are oxidized at
high temperature, thereby making it possible to utilize the energy content of the
chlorine compounds in the form of CQ;, and generating hydrogen chloride in the
form of aqueous solutions of hydrogen chleride ( technical ” hydrochloric acid),
which can be purified or non-purified.

.30 A description of high-temperature oxidation processes may be found in the
reference work “ Ullmann’s Encyclopedia of Industrial Chemistry, Fifth,
Completely Revised Edition, 1985, Volume A13, pages 292-293 ~.

In a first preferred aspect of the process according to the invention, the
chlorinating agent obtained from a process for preparing allyl chloride and/ora -

35.  process for preparing chloromethanes and/or a chlorinolysis process and/or a

-high-temperature oxidation process and which supplies the preparation of
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than or equal to 5 ppm by volume. This content is generally less than or equal to
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t he process for preparing chloromethane and/or a high-temperature oxidation process

is generally greater than or equal to 0% by weight of the chlorinating agent, often
greater than or equal to 10% by weight and frequently greater than or equal to
- 20% by weight. This fraction is generally less than or equal to 100% by weight
35  ofthe chlorinating agent, often less than or equal to 90% by weight and
. frequently less than 80% by weight.
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of polyhydroxylated allphatlc hydrocarbon or the mixture thereof with the

chlorinating agent may be c;amed out in a reaction medium as described in the

30  application entitled “ Continuous process for preparing chlorohydrins , filed in
the name of SOLVAY SA on the same day as the present application, and the
content of which is incorporated here by reference.

Particular mention is made of a continuous process for producing
chlorohydrin in which a polyhydroxylated aliphatic hydrocarbon, an ester of a

35 ' polyhydroxylated aliphatic hydrocarbon or a mixture thereof is reacted with a

chlorinating agent and an drganic acid in a liquid reaction medium whose steady-
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' In the process for preparing an organic chlorine product according to the
invention, the reaction of the polyhydroxylated aliphatic hydrocarbon, the ester
-of polyhydroxylated aliphatic hydrocarbon or the mixture thereof with the
- 30 chlorinating agent may be carried out in the presence of a solvent as described in
application WO 2005/054167 of SOLVAY SA at page 11 lines 12 to 36.
Mention is made particularly of organic solvents such as a chlorinated
organic solvent, an alcohol, a ketone, an ester or an ether, a non-aqueous solvent
which is miscible with the polyhydroxylated aliphatic hydrocarbon, such as
35 -chloroethanol, chloropropanol, chloropropanediol, dichloropropanol, dioxane,
- phenol, cresol and mixtures of chloropropanediol and dichloropropanol, or heavy
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20  polyhydroxylated aliphatic hydrocarbon or the mixture thereof with the
chlorinating agent is preferably carried out in a liquid reaction medium. The
liquid reaction medium may be a single-phase or multi-phase medium.
The liquid reaction medium is composed of all of the dissolved or
, dlspersed solid compounds, dissolved or dispersed liquid compounds and
25  dissolved or dispersed gaseous compounds at the temperature of the reaction.
The reaction meditm 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
- 30 esterof polyhydroxylated aliphatic hydrocarbon and the chlorinating agent.
Among the impurities present in the polyhydroxylated aliphatic
hydrocarbon mention may be made of carboxylic acids, salts of carboxylic acids,
“esters of fatty acid with the polyhydroxylated aliphatic hydrocarbon, esters of
-fatty acids with the alcohols used in the transesterification, and inorganic salts
35  such as alkali metal or alkaline earth metal sulphates and chlorides.
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30  different steps of the process, such as, for example, during the step of preparing
the chlorchydrin and during the steps of separating off the chlorohydrin. \
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Particular mention is made of a process for preparing a chlorohydrin by
reacting a polyhydroxylated aliphatic hydrocarbon, an ester of a
polyhydroxylated alipbatic hydrocarbon or a mixture thereof with a chlorinating
agent wherein the polyhydroxylated aliphatic hydrocarbon, an ester of the
25  polyhydroxylated aliphatic hydrocarbon or a mixture thereof that is used
- comprises at least one solid or dissolved metal salt, the prdcess inciuding a
séparation operation intended to remove part of the metal salt. Mention is made
more particularly of a process for preparing a chlorohydrin by reacting a
polyhydroxylated aliphatic hydrocarbon, an ester of a polyhydroxylated aliphatic
30 hydrocarbon or a mixture thereof with a chlorinating agent wherein the
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intended to remove part of the metal salt is a filtering operation. Particular
. 35 . mention is also made of a process for preparing a chlorohydrin wherein (a) a
polyhydroxylated aliphatic hydrocarbon, an ester of a polyhydroxylated aliphatic
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esters of the polyhydroxylated aliphatic hydrocarbon. Mention is made more
35 - particularly of a process in which the polyhydroxylated aliphatic hydrocarbon is
- glycerol and the chlorohydrin is dichloropropanol.
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mention is made of a process wherein, in the subsequent step, a portion of the
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at a temperature greater than or equal to 800°C in the course of the removal.
Particular mention is also made of a process wherein the treatment of step (b)is a
- 30  separating operation selected from decantation, filtration, centrifugation,
extraction, washing, evaporation, siripping, distillation, and adsorption
operations or the combinations of at least two of these operations.
In the process according to the invention, when the chlorohydrin is
chloropropanol, it is generally employed in the form of a mixture of compounds
35  comprising the isomers of 1-chloropropan-2-ol and 2-chloropropan-1-ol. This
' mixture generally contains more than 1% by weight of the two isomers,
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organic acid mixture originating from the process for preparing the
polyhydroxylated aliphatic hydrocarbon, and an organic acid not originating
from the process for prepan‘ng the polyhydroxylated aliphatic hydrocarbon.
25 In the process according to the invention the esters of the polyhydroxylated
aliphatic hydrocarbon may originate from the reaction between the
- polyhydroxylated aliphatic hydrocarbon and the organic acid, before, during or
within the steps which follow the reaction with the chlorinating agent.
, The chlorohydrin obtained in the process according to the invention may
30  include a heightened amount of halogenated ketones, in particular of
chloroacetone, as described in the patent application FR 05.05120 of 20/05/2005,
filed in the name of the applicant, and the content of which is incorporated here
* by reference, The halogenated ketone content may be reduced by subjecting the
chlorohydrin obtained in the process according to the invention to an azeotropic
35  distillation in the presence of water or by mbjecﬁng the chlorohydrin fo a
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35  water, the chiorinating agent and the organic acid, the reaction mixture
‘containing at least 10 g of chlorohydrin per kg of reaction mixture, (b) at least a
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epichlorohydrin.
A dichloropropanel dehydrochlorination unit (1) is supplied with
dichloropropanol via line (2) and with dehydrochlorinating agent via line (3).
25 Epichlorohydrin is withdrawn via line (4) and organic compounds other than
epichlorohydrin via line (5). Atleast a fraction of these compounds may supply a
chiorinolysis plant (21) via line (33) and/or a plant for high-temperature
oxidation of chlorine compounds (23) via line (34). The epichlorohydrin supplies
a unit for preparing epoxy resins (8) via line (6) and/or a unit for preparing
30  polyglycerols (9) via line (7). The dichloropropanol originates from a unit for
hypochlorinating allyl chloride (10) via line (11) and/or from a unit for
chlorinating glyrcerol (12) via ling (13). The unit for chlorinating glycerol (12} is
 supplied with crude and/or purified glycerol via line (14). The crude and/or
purified glycerol originates from a unit for producing biodiesel (15}, from which
35 - ‘biodiesel is likewise withdrawn, via line (37), and which is supplied with ahimal
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(c) asharing of plant befWeen the two epichlorohydrin synthesis processes, such

30 as the dehydrochlorination step, for example;

(d) the re-use of waters obtained from the processes, contaminated by organic
substances, or the invert waters from these plants, either to the unit for
hypochlorinating allyt chloride to dichloropropanol (19) or to the
dehydrochlorination unit (1). The waters obtained from the processes are, for

35 example, the waters obtained from pumps or gjectors which serve to
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di fferent preparation units arepreferably
distributed over a single 5industrial site or over
nearby sites, nore preferably over a single site. The
i ndust r i adaipdintheompmae inthe plants.clhey imay abrp%a thyi wigftrs obtained
site or Qﬁaﬂﬁéﬁﬁﬁmﬁﬁ5ﬁﬁhh%ﬁﬁﬁ&%ﬂﬁ&&&%ly advant ageous:
for exanple, a unit according to the aforenentioned
process for preparing chlorohydrin in proximty to
units for preparing allyl chloride and epoxides, with
“the optional addition of a chlorinolysis unit and/or
a 10 unit for preparing chl oromethane and/or a unit
for high-tenperature oxidation of chlorine conpounds.
By nearby sites are neant, .in particular, industria
sites which are sufficiently close that the transport
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econonmical ly via pipelines. In the process
and plant according to the invention, the
pol yhydr oxyl ated 15 ali phati c hydrocarbon is
preferably glycerol, the chlorohydrin is preferably:
di chl oropr opanol and. the epoxide is preferably
epi chl orohydrin. Wen the epoxide is epichlorohydrin
it may be enployed in the preparation of epoxy
resins. Figure 1 shows a particular plan of plant
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according to the invention when the pol yhydroxyl at ed
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i's di chl oropropanol and the epoxide is
epi chl orohydrin. A dichl oropropanol
‘dehydrochlorination unit (1) is supplied with
di chl oropropanol via line (2) and with dehydro
-chlorinating--agent via line (3). 25 Epi chl orohydrin
is withdrawn via line (4) and organi c conpounds ot her
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cblorinolysis plant (21) via line (33) and/or a plant
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(23) via line (34). The epichlorohydrin supplies a
unit for preparing epoxy resins (8) via line (6)
and/or a unit for preparing
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the C aggﬁﬁ oduced in the
varlous %”@%g?g%i nhbygée es%y%QUH{ limtation of
transportati on of dangerous materials, wth

e(f) nfathen ¢axide ip Ae a@@@@@&@é@bﬁ%@%ﬂ ior). kpemn by volume and

tranE@@ﬂh&@bif&letolo 0dCpp rﬁb?%[ﬂ_n'ﬂeg of plant between
the two epichl orohydrin synthesis processes, such
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15

20

25

30as the dehydrochlorinarion step, for exanple; (d)

the re-use of waters obtained fromthe processes,
cont am nat ed by organi c substances, or the invert

waters fromthese plants, either to the unit for

hypochl orinating allyl chloriXde to dichl oropropano

(19) or to the dehydrochlorination unit (1). The

wat ers obtained fromthe processes are, for

35620 apngheic hyfrocavhbe psodubtsan arembu grgatarpisancr egpado Orlppm

whi ch t he
plantg aﬁﬁﬁﬁggggmgﬁégigg&%ﬁg§%g?g?@mﬂ%ga|ne after
decantation fromthe organi c substances. 33 Al NB

1. (b grganis Chlgring prasets gy am AAWE it ihan qfreﬁﬁﬁlléO 0.1 ppm by
pol y hysliray wha el thahiop Bl & 510 BPRolubfeom an ester

of a polyhydroxylated allphatlc ydrocarbon or froma

ure t.hereo rom n or |
Tl HiretiE BRSO miffes OGN %rfa 1B a5 £gaL 4 Py pon by
f r om wlpne ewd ksé than pr eqpal inf) @00 ypim dbholubse and/ or a
process for preparing chloronmethanes and/or a process

Of G NRAAiOOL YRh DB Oh o aRloRiESRabMhal ¥l dlA] 5.1 ppm by
or| e co ds at a tenmperature greate g
equaIV wng esWen@rﬁqq %@ﬂ(’c@@h by Mplgaiede is (1)
gaseous hydrogen chl oride containing 10 not nore than
1?'(‘1@ Riropd bﬂam(aﬁalﬂ@h) egredidflthanor Iﬁ@{a@tdmﬂ? % 1iifé BitPless
of ni aquegous, sol uti on of hydrogen
chlorhﬂ% qﬂl%éué ghﬁY n thereof, and wherein
the hydrogen chloride conprises at | east one of the
f dl)l ommghkulsbperee & amaraourd grakdr thanatr etjadite 0. lqpaobnt

chl o YA Sl Bk A %‘%’é’%&"m P%?ﬁfﬁ%ﬁlﬁéﬁi"?ﬁ”t ne

-15aqueous sol ution of hydrogen chl ori de:. fa) oxyg

i e ehigreRiApangia 40 @MOouA eetﬁr W ar equel © 0 ppmrbyw)lume and
vol UIBss ahh dregaalttban oen ppaLg} vdlameé% by vol une .

{(n) isopropanol, chlorealcohols and chloroethers in an amount greater than or

equal to 0.1 ppm by volume and less than or equal to 5000 ppm by volume

(o) metals, taken individually, in an amount greater than or eqﬁal to 0.03 ppm by
weigth and less than or equal to 5 ppm by weight, when the hydrogen
chioride is an aqueous solution of hydrogen chloride.

2. Process according to Claim 1, wherein the organic hydroearbon
compound is selected from saturated and unsaturated aliphatic and aromatic
hydrocarbons and mixtures thereof.

- 3. Process according to Claim 2, wherein the unsaturated aliphatic
hydrocarbon is selected from acetylene, ethylene, propylene, butene, propadiene
and methylacetylene, the saturated aliphatic hydrocarbon is selected from
methane, ethane, propane and butane and the aromatic hydrocarbon is benzene.

4. Process according to any one of Claims 1 to 3, wherein the organic
halogen compound is an organic chlorine compound selected from

chloromethanes, chloroethanes, chloropropanes, chlorobutanes, vinyl chloride,
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(b) hydrogen in an anount greater than or equal to

0.1 ppm by volunme and | ess than or equal to 0.1% by

vol une 20(c) chlorine in an anmount greater than or

equal to 0.1 ppm by volunme and | ess than or equal to

2000 ppm by vol une (d) met ha?® i n an anount greater

than or equal to 0.1 ppm by volune and | ess than or

equal to ﬁ%:ooo ppm by vol une (e).carbon )

nonoxi WeYideng shigpgernonpcalorenropsnss nsrchiaspethylers. trichloroethylene,
ppehibbbualiches, 2Biarbehasss ilPmidirceterlrt o 10 000 ppm

by volune (1) carbon dioxide in an anount greater

than o ual to 0.1 m b unme,and | ess. than or.
cqual TR Siie Rt R 1061 whg RS SreBhic

hy bl ogeardoopoprduntosgamc Anoramouonipognésdtiered fian or

e Ve .]e d .

S0 ByplBings, B B%aNE, Y AMdeC TRy A0AR CRLETNE mblhes
anthgfeefint greater than or equal to 0.1 ppm by vol une
and {1 ess than or equal to 50 000 ppm by vol ume 5(i)

or ganig lPEJgdé@s(r) éo%@rdﬂ@%%&%lnb Bf @'Ihiﬁ\ﬁ}? Yas, x?h&é{h%e éx@ﬁﬁﬁlc
or equal to O. m VO nd.l es an_or equa

© coSgepam sy Ml s RABal oBsEehe o b ietiset nd
ammastwranthego€at er than or equal to- 0.1 ppm by vol une
and | ess than or equal to 50 000 ppm by vol une

k ' . . [ )
-1 ppabySiciesatil @Ry dhe BELAEL 1 OF i yel s
p pielested esiny afisali metaly pbahine eor mpalseoimickel, anppent lead,
gr Bahe, c&lﬁh@t{‘ﬁﬁﬁiuﬁ‘% %éhnﬁlﬁnoanﬁgﬁﬁg‘ Yrc¥Q! HE RfflidnESS
than or equal to 15 .000 ppm ol une

a?urmmum,%lsmuth and mixtures tﬁereo%./



(m chloropropane in an anmount greater than or equa
to 0.1 ppm by volune and | ess than or equal to 10 000
ppm by vol une 15(n) isopropanol, chloroal cohols and
chloroethers in an anount greater than or equal to
0.1 ppm by volurme and | ess th¥n or equal to 5000 ppm
by volune (o) netals, taken individually, in an
ampunt greater, than or equal to 0.03 ppm by weigth )
and- P@ssss preprdiae te geaena of Gaispn 19y, whetgin the iprdipgem ehloride
hy & @@&tus Gkt ehlofid@n aqueous sol ution of hydrogen
chloride. 202. Process according to Claim1, wherein
t he organi ¢ hydrocarbon conpound is selected from
saturated and unsaturated aliphatic and aronmatic

hydr ocar bons and m xtures thereof 3. Process
according to Claim2, wherein the unsaturated

al i phati c hydrocarbon is selected from acetyl ene,

et hyl ene, propyl ene, butene, propadi ene 25and

nmet hyl acetyl ene, the saturated aliphatic hydrocarbon
is selected from net hane, ethane, propane and but ane
and the aromatic hydrocarbon i s benzene. 4.
Process according to any one of Clainms 1 to 3,
wherei n the organi c hal ogen conpound is an organic
chl orine conpound sel ected from chl or onet hanes,

chl or oet hanes, chl oropropanes, chl orobutanes, vinyl
chl oride, 33b vi nyl i dene chl ori de,
nonochl or opr openes, perchl oroet hyl ene,

trichl oroet hyl ene, chl orobut adi enes, chl orobenzenes
and m xtures thereof . 5. Process according to any
one of Clains 1 to 4, wherein the organic hal ogen
conmpound i s an organic fluorine conpound sel ected
from 5f1 uoronet hanes, fl uoroethanes, vinyl fluoride,
vi nyl i dene fluoride and m xtures thereof 6.
Process according to any one of Clains 1 to 5,
wherei n the organi c oxygen conpound is selected from
al cohol s, chl oroal cohols, chloroethers and m xtures

t her eof



107. Process according to any one of Clains Ito 6,
wherein the netal is selected fromalkali netals,

al kaline earth nmetals, iron, nickel, copper, |ead,
arsenic, cobalt, titanium -cadm um antinony,
mercury, zinc, selenium aluftnium bisnmuth and

m xtures thereof 34 8. Process according to any one
of aims 1 to 7, wherei he d n.chloride is
gad EB‘E@SWH?@MO@HF 6PF geC alrgaléo 7 pHisgegdn dhelydgogrnigloride
t ds anyqueoes Qﬂut@rﬁ:bﬂlﬁzdﬂog’eﬂcﬂl.onmer ei n the hydrogen
chloride is an aqueous sol ution of hydrogen chlori de.
36 10. Process according to any one of Cains
Ito 9, followed by preparation of an epoxi de.

11. Process according to Caim10, followed by a
process for preparing epoxy resins. 512. Process
according to any one of Clainms 1 to 9, wherein the
pol yhydroxyl ated al i phatic hydrocarbon is sel ected
from et hylene glycol, propylene glycol,

chl or opr opanedi ol , glycerol and m xtures of at | east
two t hereof 13. Process according to any one
of ainms 1 to 10, wherein the 10chl orohydrin is

sel ected from chl oroet hanol, chl oropropanol

chl or opr opanedi ol , dlchloropropanol and m xtures of
at least two thereof



14. Process according to any one of Clains 10 to 13,
according to which the epoxide is selected from

et hyl ene oxi de, propyl ene oxide, glycidol,

epi chl orohydrin and m xtures of at |east two thereof
1515. Process according to aﬁ@ one of Clainms 10 to
14, according to mhich t he pol yhydr oxyl ated al i phatic

hydr oc on is t he orohydrin. is )
di chl of‘gg’ﬁ%%éﬁﬂsi ¥ Py é)ﬁSQfELWP% ?i‘b§>éﬁllgw%pﬂpfeﬁaratlon
160f ®reporsls. according to daim 15, wherein the

epi chl orohydrin is used in the preparation of epoxy
resins I n at ed

or 0ces g %‘g%cé%sr;%ggﬁlrndhlgf 13 ghﬂf h? %P&\bgb?byai]o?ﬂocésg 904 prﬁ%armg

al $BAXY &PHSr | de and/or a unit for preparing :

chl or onet hanes and/or a chlorinolysis unit and/or a

5 unit for Pescesd bHAinEtb Al BEe 6PORRHN % o fuiRm ML N

i %yga%d;@@g'agé hygpg?gg%{ R E A L

rrqnepylhmgliﬁ% dhjoreplopamedid], Weteo! mddniRfiresITRE abthan
5% ol une of nitrogen, an aqueous sol ution of

hy ro%en chloride, or a conbination thereof, and
_wherein the hydrogen chloride conprises at |east one
of t hel3f Bracessianeprdingge any ese dHClamahtull, wherefhthe
10 chd t i
hQSrb ki1 s ALGEH ﬁoﬂ%&@&hﬁ%&%ﬁﬁﬁﬁgﬁ ol, cgﬁ)r n@_{nedlol,

dg the nitrogen 1.n gaseous roge ori
dﬁ%ﬂﬂﬁﬂymﬁééﬁﬁH@XQHB%Qﬂ?tWﬁﬁéwoﬁﬁﬂ? e agueous

sol ution of hydrogen chloride: 10(a) oxygen in an
amount] ﬁgmam acddiding @6 gﬁﬁdﬁé oft (‘lcalaﬁnsll (PR3 b%ccﬁfﬂlﬁgnﬁ) whidh
_ t ha 0 une rqgen in an
o GRS Rt Gt PEForteBh s S5 and
IegsthEhydunaammaknnasdfal%mﬂyumahmwnf (c)

chlori.ne in an annunt greater than or equal to 0.1

15 ppm bxsvﬂoeégga gﬁéggﬂﬁ@&cﬂﬁmﬁqmb ﬂ40 QIQQngDI%%th

vol une anount reMert

t @@%Ylﬁﬁmwilﬁt%ﬂmhéﬂa hydrogarson l%lamroleﬂ}g alﬂor@yqlon @00
pafehytopebatdEand the epoxide is epichlorohydrin.

16. Process according to Claim 15, wherein the epichlorohydrin is used in
the preparation of epoxy resins.

20 17. Plant for implementing an integrated process, comprising:
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(e) carbon nonoxide in an anount greater than or

equal to 0.1 ppm by volune and | ess than or equal to
10 000 ppm by vol une 20(f) ca&fbon di oxide in an
amount greater than or equal to 0.1 ppm by vol une and
| ess than or equal to 10 000 ppm by vol une (g)
organi ¢ hydrocarbon products in an anount greater

t h@an) zommew 9fe§;ﬁn§allyl RAIGEY aN@bHIBNiI@RY Pr&Hink BRBrdMethanes

ua vol ume rgani c
i | ot i gidiztngloforis Copeapely from
t OWBJ.Cﬂt epmrhmtoﬁlv ohlurige, avidrdie g Hyldﬁrgeﬂ E:hl%ﬁldais ga@ediz@

0 by Vv ani I rod

PR L PRabins R R0 P 1% b S W Ghalmana e
| emgrettham>Brbyetpliarhe DﬁnﬁOg@i;)en POURODY sMDilQmef tyjdrogen chioride,
o] o F-ToTIaRTchaVEoL e I
equal Oﬁl 0. 1ﬁgl|cl)ér}n[3 ybﬁ\%ﬁg‘%{gm&?\[ﬂ%ﬁwg&n all(ﬁﬁ%er C'e (}ﬁg FS 2? hcast
503%%@ ﬂ&pﬁw BYIREGIURRaNCces Thal aovRs i His chlaabpe agest, ingt
at tadlﬁﬂQ u&iotuﬁf &ahe Rvaﬁe? @ﬁd fHe i 1h a&oﬁs I éﬂﬁﬂ&&feand
an ss than or equ o) une
cHI® 6@5%19&% o e @qugavfefo? ﬁwd@@awhlpade
0.1 ppm by volune and | ess than or equal to 10 000
pHA) mxyget innem dumjunit greptes fanak eqedl ko .dalpaotwldumednd less

chl or. . greater than or equal to
0.1 p}g%%egq@a]ltgnsgﬁgﬁgg €Ss than or equal to 5000 ppm

by volunme (0) netals, taken individually, in an
Bl dgeen ifein amawnt greaigiain ereqoalls Opippit Py welugterand less

and l{eaSortddaal 181). BABhvolne® PPM Dy wei ght, when the
hydrogen chl oride is”an aqueous sol ution of hydrogen

l.or a unit for pre arin chl orohydrin by |
E‘f)o Fﬁﬁ%ﬁ‘? Sﬁhzlb?msmﬁﬁ%‘gr&ﬁ%k [equgkto ﬁ\)d?laeéwsﬂmeo@dé%ﬁs
est erthanforaqpallty B9o0 ppoylbatvetlad | phat i ¢ hydrocar bon or
of a m xture thereof, the said unit being supplied

[ d.f
25 LBR9 RO 1 QRN bR 5ROl
an eﬁ@ﬂ@@qwT@éﬂ@@@@?hﬁlbﬂ\m@nﬁon of the
chl orohydrin, the said unit being supplied wt h

clg)ocabyd hidﬁofdlfd@% b binoulordch hEOH ML Kb by Wlume
epox; chIessltsbanE))r gg&al ?ochOB(()jd p}gmﬂ)yv grllem 17 I ng:

(f) carbon dioxide in an amount greater than or equal to 0.1 ppm- by volume and

less than or equal to 10 000 ppm by volume

(g) organic hydrocarbon products in an amount greater than or equal to 0.1 ppm
by volume and less than or equal to 50 000 ppm by volume

- (h) organic chlorine products in an amount greater than or equal to 0.1 ppm by
volume and less than or equal to 50 000 ppm by volume

(i) organic fluorine products in an amount greater than or equal to 0.1 ppm by
volume and less than or equal to 50 000 ppm by volume

(j) organic oxygen products in an amount greater than or equal to 0.1 ppm by
volume and less than or equal to 50 000 ppm by volume

(k) propylene in an amount greater than or equal to 0.1 ppm by volume and less
than or equal to 10 000 ppm by volume



(D) a unit for preparing epoxy resins which is
supplied with the epoxide fromunit (C). 19.
Pl ant according to Cl aim 18, 3#herein the preparation
units (A, (B), (C and (D) are situated on a single
site. 20. Plant according to any one of C ains

(1) 1 maenychidroprdpenes m dnheenquat yleydr they batqsl &) 0.ppsin 17 volume

h - ' | orohydrin is

di)égg?%?g%ggﬁgﬁ%a?It%ﬁ%t}%ég’g%ﬁg%nﬁ s epi chl or ohydri n.

- 3 8 - ABSTRACT Process for preparing a chl orohydrin
(mp ghlogenzepang imapemowntdrestsy|thancet eqbaln 4tli ppoh byl voluaretand less

Wik i oGl @ 1 0800 Pemagadiukr ocess for preparing a
chl orohydrin froma pol yhydroxyl ated aliphatic

hydrocarhon, from an ester of a pol yhydroxyl ated

o) OBfRARSL HerbRaR s A ipronihe ihn Abani sredhn eragual
f tobnl ppohiyovdlmat and leagehah or bqiel e8000ippat b golagent
conprising at | east one of the foll ow ng conpounds:

. bl oring. .
(o)) Blken A %n?&g%ﬁ%‘wé Sl creoll kB0 ham by
oPgEH endolrssdban evequelitecd el ba weighsl whekahé hgdrogen chloride is

an aqueous solution of hydrogen chioride.

(B) a unit for preparing a chlorohydrin by chlorination of a polyhydroxyla‘ted
hydrocarbon, of an ester of a polyhydroxylated aliphatic hydrocarbon or of a mixture
thereof, the said unit being supplied with the chlorinating agent from unit {(a) and from
which exits the chlorohydrin

(C) a unit for preparing an epoxide by dehydrochlorination of the chiorohydrin, the
said unit being supplied with chlorohydrin from unit (b) and from which exits the

epoxide.
18. Plant according to Claim 17, comprising:

(D) a unit for preparing epoxy resins which is supplied with the epoxide from unit

(©).

19. Plant according to Claim 18, wherein the preparation units (A), (B), (C) and
(D) are situated on a single site.

20. Plant according to any one of Claims 17 to 19, wherein the |
polyhydroxylated aliphatic hydrocarbon is glycerol, the chlorohydrin is
dichioropropanol and the epoxide is epichlorohydrin.
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ABSTRACT

Process for preparing a chlorohydrin by reacting a polvhyvdroxylated aliphatic

hydrocarbon with a chlorinating agent

Process for preparing a chlorohydrin from a polyhydroxylated aliphatic
hydrocarbon, from an ester of a polyhydroxylated aliphatic hydrocarbon or from
a mixture thereof, and from a chlorinating agent, the chlorinating agent
comprising at least one of the following compounds: nitrogen, oxygen,
hydrogen, chlorine, an organic hydrocarbon compound, an organic halogen

compound, an organic oxygen compound and a metal.

No figure



