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- 2-chloride may be gaseous or in the form of aqueous solutions,

The toxicity and the corrosiveness of these compounds complicate their

preparation, purification, storage and transportation. Hydrogen chloride is toxic
by contact, inhalation and ingestion (The Merck Index, Eleventh Edition, 1989,
page 759). It is typically 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
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monochloropropenes, perchloroethylene, trichloroethylene, chlorobutadienes,
30  chlorobenzenes and mixtures thereof.
In the process according to the invention the organic halogen compound is
an organic fluorine compound selected from fluoromethanes, fluoroethanes,
- vinyl fluoride, vinylidene fluoride and mixtures thereof.
In the process according to the invention the organic oxygen compound is
35  selected from alcohols, chloroalcohols, chloroethers and mixtures thereof.



-3- In the process according to the invention the
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alcohol. Geminal diols, for example, are excluded from this class of
polyhydroxylated aliphatic hydrocarbons.
The polyhydroxylated aliphatic hydrocarbons may contain aromatic
moieties or heteroatoms, including, for example, heteroatoms of halogen,

sulphur, phosphorus, nitrogen, oxygen, silicon and boron type, and mixtures
. thereof.



35 sul phur, phosphorus, nitrogen, oxygen, silicon and
boron type, and m xtures thereof. -4-
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30  chloropropanol, chloropropanediol, dlchloropropanol and mixtures of at least
two thereof. Dichloropropanol is particularly preferred. Chlorohydrins which are
. more particularly preferred are 2-chloroethanol, 1-chloropropan-2-ol,
2-chloropropan-1-ol, i-chloropropane-2,3-diol, 2-chloropropane-1,3-diol, 1,3- .
dichloropropan-2-ol, 2,3-dichloropropan-1-ol and mixtures of at least two
35 - thereof.
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35 orfats in general, such as saponification, transesterification or hydrolysis
reactions.
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30 - Particular mention is made of a process for preparing a chlorohydrin
wherein a polyhydroxylated aliphatic hydrocarbon, an ester of a
polyhydroxylated aliphatic hydrocarbon or a mixture thereof whose total metal
content, expressed in elemental form, is greater than or equal to 0.1 pg/kg and
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 to use glycerol
obtained starting from renewable raw materials.
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a9eih the chlorinating agent obtained from a process for preparing allyl chloride

30  and/or a process of chlorinolysis and/or a process for preparing chloromethane

35

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,

- 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
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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 to 1 g/kg, often
less than or equal to 0.1 g/kg and more particularly less than or equal to 2 mg/kg.

This content is generally greater than or equal to 0.1 pg/kg.
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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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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
perchloroethylene and carbon tetrachloride. Generally speaking, these
hydrocarbons contain no heteroatoms other than chlorine.
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In a first preferred aspect of the process according to the invention, the

chlorinating agent obtained from a process for preparing allyl chloride and/or a
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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1000 ppm by volume and in particular less than or equal to 500 ppm by volume.
In this first aspect of the process according to the invention, the methane
content of the chlorinating agent, not taking account of the water and nitrogen

present in the chlorinating agent, is generally greater than or equal to 0.1 ppm by

- volume, often greater than or equal to 1 ppm by volume and in particular greater

than or equal to 5 ppm by volume. This content is generally less than or equal to
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amount of organic non-chlorinated products such as, for example, ethylene,

30  acetylene, ethane, propylene, methylacetylene and propane in the chlorinating
agent, not taking account of the water and nitrogen present in the chlorinating
agent, is generally greater than or equal to 0.1 ppm by volume, often greater than
or equal to I ppm by volume and in particular greater than or equal to 5 ppm by
volume. This amount is generally less than or equal to 50 000 ppm by volume,

35  often less than or equal to 20 000 ppm by volume and in particular less than or
equal to 10 000 ppm by volume.
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amounts of chloropropane in the chlorinating agent, not taking account of the
35  water and nitrogen present in the chlorinating agent, is generally greater than or

equal to 0.1 ppm by volume, often greater than or equal to 1 ppm by volume and



than or equal to 20 000 ppm by volune and in
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optionally be employed to absorb the hydrogen chloride produced by the process
for preparing allyl chloride, the chlorinolysis process, the process for preparing
chloromethane and the high-temperature oxidation process, so as to generate an

35  aqueous hydrogen chloride solution containing 33% by weight of hydrogen
chloride.
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30 process for preparing allyl chloride and/or a chlorinolysis process and/or a
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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
of the chlorinating agent, often less than or equal to 90% by weight and
frequently less than 80% by weighit.
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30  chiorinating agent may be carried out in the presence of a solvent as described in
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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
chloroethanol, chloropropanol, chloropropanediol, dichloropropanol, dioxane,
“phenol, cresol and mixtures of chloropropanediol and dichloropropanol, or heavy
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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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The liquid reaction mixture may therefore contain the polyhydroxylated
aliphatic hydrocarbon, the chlorinating agent in solution or dispersion in the form
of bubbles, the catalyst, the solvent, the impurities present in the reactants, the

35  solvent and the catalyst, such as dissolved or solid salts, for example, the solvent,
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separation 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
polyhydroxylated aliphatic hydrocarbon, an ester of a polyhydroxylated aliphatic
hydrocarbon or a mixture thereof that is used comprises at least one sodium
. and/or potassium chioride and/or sulphate and in which the separating operation
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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obtained in (a) is subjected to one or more treatments subsequent to step (a), and
(¢} the polyhydroxylated aliphatic hydrocarbon is added to at least one of the
steps subsequent to step (a), in order to react at a temperature greater than or
equal to 20°C with the esters of the chlorohydrin, so as to form, at least partly,
esters of the polyhydroxylated aliphatic hydrocarbon. Mention is made more
particularly of a process in which the polyhydroxylated aliphatic hydrocarbon is
glycerol and the chlorohydrin is dichloropropanol.
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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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30 mixture thereof, the said unit being supplied with the chlorinating agent
from unit (a) and from which exits the chlorohydrin,

(¢) aunit 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.
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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 glycerol {12) via line (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 animal
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| eagst a fractio ese cohpounds may supply a
a limitation of transportation of dangerous materials, with elimination of the

costs associated with such transportation;
(c) asharing of plant between 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 allyl 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 ejectors which serve to



chlorinolysis plant (21) via line (33) and/or a plant
for high-tenperature oxidation of chlorine conpounds
(23) via line (34). The epichlorohydrin supplies a
unit for preparing epoxy resins (8) via line (6)
and/or a unit for preparing 30 golyglycerols (9) via
line (7). The dichl oropropanot3ériginates froma unit
for hypochlorinating allyl chloride (10) via |line
(11) and/or froma unit for <chlorinating glycerol
(12) vimaintajiethe vaguuny Hethg plants dheymap ﬂlsﬂgﬁ ity afiesscbtaned
(12) | saftef HoRhialn Wolthe lovsiRi eamb@ancaur i fied gl ycerol
via line (14). The crude and/or purified glycerol
originates froma unit for producing biodiesel (15),
fromwhich 35 biodiesel is |likewi se wthdrawn, via
line (37), and which is supplied with ani mal -31-
and/ or vegetable oils and/or fats via line (16) and
with al cohol, preferably nethanol, via line (17). The
unit for chlorinating glycerol (12) is supplied wth
hydr ogen chl ori de and/ or wi th aqueous hydrogen
chloride solution via line (18). The hydrogen
chloride and/or the aqueous solution of hydrogen
chloride 5 originate froma unit for preparing allyl
chloride by chlorinating propylene (19) via line (20)
and/or froma unit for preparing chloromethanes (35)
via line (36) and/or froma chlorinolysis unit (21)
via line (22) and/or froma high-tenperature
oxidation unit (23) vialine (24). Allyl chloride is
wi thdrawn fromunit (19) and at l|least a fraction of
this allyl chloride is supplied to the .
hypochl orination unit 10 (10) via line (25). Oganic
conpounds other than allyl chloride are w thdrawn
fromthe unit for preparing allyl chloride (19) via
line (26), and at least a fraction thereof is used to
supply the chlorinolysis unit (21) via line (27)

. and/or the unit for high-tenperature oxidation of

chl ori ne conmpounds (23) via line (28).

Per chl oroet hyl ene and carbon tetrachl oride are

wi thdrawn via line (29) fromthe 15 chlorinolysis unit
(21), and organi c conpounds ot her than

per chl oroet hyl ene and carbon tetrachloride are

wi thdrawn therefromvia line (30), and at |east a
fraction of these conpounds may be recycled to the
chlorinolysis unit via line (31) and/or may supply
the unit for high-tenperature oxidation of chlorine
conmpounds (23) via line (32). The chlorinolysis unit
and the unit for high-tenperature oxidation 20 of

chl orine conpounds nay be supplied with organic
products obtained from preparation units other than
those nmentioned. The unit for preparing

di chl or opropanol may be supplied with hydrogen

chl oride and/or hydrochloric acid obtained from
preparati on processes other than those nentioned
above. The advantages derived fromthis plan include
the follow ng: 25 (a) an advantageous utilization of
the acids and organi ¢ products co-produced in



the various preparation processes; (b) alimtation of
transportati on of dangerous materials, with

elimnation of the costs associated with such
transportation; (c) a sharing of plant between the two
epi chl or ohydrin synthesis procgises, such 30 as the
dehydrochl orination step, for éxanple; (d) the re-use

of waters obtained fromthe processes, contan nated by
organi ¢ substances, or the inv?rt waters fromthese
plants, either to the unit A ochlorinating allyl
chloride to dichloropropanol (19) or to the

dehydrochl orination unit (1). The waters obtained from
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thereof.

6. Process according to any one of Claims 1 to 5, wherein the organic

25 oxygen compound is selected from alcohols, chloroalcohols, chloroethers and
mixtures thereof.

7. Process according to any one of Claims 1 to 6, wherein the metal is
selected from alkali metals, alkaline earth metals, iron, nickel, copper, lead,
arsenic, cobalt, titanium, cadmium, antimony, mercury, zinc, selenium,

30  aluminium, bismuth and mixtures thereof.



fl uor onet hanes, fl uoroethanes, vinyl fluoride,

vinylidene fluoride and m xtures thereof. 6. Process
according to any one of Clainms 1 to 5 wherein the
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equal to 10 000 ppm by volune_ﬁgz nonochl or opr openes
in an anount |ess than or equaf“to 15 000 ppmby 5

vol une (n) chl oropropane in an anmount | ess than or

equak to 1 0 m vol une Qrgani c o

camBurdieic SR Rt @ a8 out v WhefTeH BT U000 0p smm by
by volvwhemd2. Process according to aim9 or 10,
wherein the hydrogen chloride is 10 an aqueous

sol yij L rd '

o {6 o e R e o R O by SR
chlghinatin ﬁggnt, not taking account of the water

in {tHe TRHOSHICFDIPRIG S AR 2mepnt less thag op gaual fg, 1 3 A0 pRs by
$ess thatumey equal to 5% by volunme (b) hydrogen in an
amount | ess than or equal to 0.1 % by volunme 15 (c)

chl or i [ | e t han. or_ equal, .ta 200

by {50 QbR IR b i s BB cobPIB L oo b Ll
to 10 000 ppm by volune (e) carbon nonoxide in an

anpiit OFZARC QXYZEN epmpeiudb int an aroowdGess thany oquiluer00( pHm by
car bonygiygnd de in an anmount | ess than or equal to 10

000 ppm by vol ume (g) organic hydrocarbon products in

an anoun ess than_or equal to 50 000.ppm, 20 b L
oo oo ARy PIEREs APRng 5 FHen S e PoTeH B hadign cblegde i

1a haan aqueags edlutien SOhyAOS:epRitldeMe and |ctillifiﬁri£és)at MagHe®f the

fl i | I t l. t

Lo BB B i P bRl 5 Socon
i n ahthgradentin theschlommting agedue]: t o 50 000 ppm by

volunme -36- (k) propylene in an anount a | ess than or

equal) dx9gdPinCRACnRRM} RYs High Hgﬁ:ﬁaﬁ fo SWR@&H& opr openes

in an ahount less than or e to 157000 ppm by
vol chl oropropane in an anount |ess fhan or
equ é{ﬁ‘ﬁ’él%“ o ﬁgﬂvr@% Shanas eguglde 0d oy hy velugie gen

compounds in an anmount |ess than or equal to 5000 ppm

15by (c) chlorine in an amount less than or equal to 2000 ppm by volume

(d) methane in an amount less than or equal to 10 000 ppm by volume
(¢) carbon monoxide in an amount less than or equal to 10 000 ppm by volume
(f) carbon dioxide in an amount less than or equal to 10 000 ppm by volume

(g) organic hydrocarbon products in an amount less than or equal to 50 000 ppm

20 by volume

25

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

(1) organic fluorine products in an amount less than or equal to 50 000 ppm by
volume

(J) organic oxygen products in an amount less than or equal to 50 000 ppm by
volume




volume (o) netals, taken individually, in an anmount

| ess than or equal to 5 ppmby weight. 13. Process
according to any one of Clainms 1 to 12, followed by

10 preparation of an epoxide. 14. Process according to
G aim13, followed by a procesg for preparing epoxy
resins. 15. Process according~ £8- any one of Clains 1
to 14, wherein the polyhydroxyl ated allphatlc

hydr carbon is selected fron1ethy|ene col, = 15

pr o % ) BYPY %Ibim AR Péﬁﬁs diagel to éﬁ@ﬁ@ PEM Lyhplume
m xtures of at least two thereof. 16 Process
accaidimegotido@pyopens inhn Ghdunsleds then dSequah®risi 000tgpen by
chl oroh dr|n is selected from chl oroet hano
chloroﬁggggnol chl or opr opanedi ol , dlchloropropano
and m xtures of at |least two thereof. 20 17. Process
accdmi ddpropropane ivre agfoud lgsythan r equall ®, 10:00mmah hy velome
which the epoxide is selected fromethylene oxide,

Br O 8R8NIOx ?E@n WYl in anCRhdiitk REOIMA bF Bl & 5000 ppm by
m xtures of at |east two thereof. 18. Process

accor dYMY™Co any one of Clains 13 to 17, according to
whi ch the pol yhydroxyl ated al i phatic hydrocarbon is

gl ydey ahetalshekerhindividuatly, in ah anRantieshthar opequabiod pandy
t he epQyi %@ is epichlorohydrin. 19. Process according
to daim wherein the epichlorohydrin is used in

t he preparatlon of epoxy resins. 20. Plant for

i mpl eneri®i Rpoass acearémede eny proekclsime bigll, foligyved a7-

@a) e tIonfdi’fanl%Pgﬁéé.' ng allyl chloride and/or a unit
for "preparing chloromethanes and/or a chlorinolysis

unit and/or a unit for di zj hl qr.i ne co unds

't om whildhisrsdotpriRest Eiait 1 flfeiee baghasprey g breparing
hydrepgeyresinsori de (b) a unit for preparing a

chl orohydrin by chlorination of a pol yhydroxylated 5

hydrocar %Oﬁro&g’;s a@%‘ b% a%% offe (Plgd?l)é{;%?fe%i(# %Jh%?em the

al i phati'c rocar

sai @ObﬂiliYﬂfOBéﬂaﬁgi aéupbﬁﬂq Iéalrwarbpnt ih ecletted fromeathylenegpenl,
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or ‘preparing an epoxid
deh hIorlnatlon of the chlorohydrln the said
unit being supplied with chlorohydrin fromunit (b)
and fr omswhdocess adébréixg te aiyhenesgfoXlaies 1 @115, Riherdin the

acc %fnf?)'ro d}i% isdse?éc%dzi%m %ng%e'tﬁa{n%g :chloropropanol, chloropropanediol,
dichloropropanol and mixtures of at least two thereof.

20 17. Process according to any one of Claims 13 to 16, according to which
the epoxide is selected from ethylene oxide, propylene oxide, glycidol,
epichlorohydrin and mixtures of at least two thereof.

18. Process according to any one of Claims 13 to 17, according to which
the polyhydroxylated aliphatic hydrocarbon is glycerol, the chlorohydrin is
25  dichloropropanol and the epoxide is epichlorohydrin.

19. Process according to Claim 18, wherein the epichlorohydrin is used in

the preparation of epoxy resins.

20. Plant for implementing an integrated process, comprising:



(d) a unit for preparing epoxy resins which is
supplied with the epoxide from unit (c). 22. Plant
according to Caim21, wherein the preparation units

(a),

(b), (c) 15 and (d) are situated on a single

site. 23. Plant according to C.aym 21 or 22, wherein

t he pol yhydroxyl ated aliphatic hydrocarbon is
glycerol, the chlorohydrin is dichloropropanol and the
epoxi(dp dcﬁntg‘ir@lt ﬁfﬂp%@égg? ;:H}on%é a?%?% QER fgrq{rgﬁ;rﬁg%gloﬂgmethaneg
bt cess FOHo7 BeBBARP G AP ORI AeR o Bloyiverceimpounds,
and a cHtam iwhithi exits a@hRnibased @%‘ehedolﬁ Pt @RYROES chloride

hydrochloric acid and prefera

y anhydrous hydrogen
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ggluglr I tn G Orggt(sziT and ﬁl'om which exits the chlorohydrin
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(¢) aunit for preparing an epoxide by dehydrochlorination of the chlofohydrin,
the said unit being supplied with chlorohydrin from unit (b) and from which
exits the epoxide.

21. Plant according to Claim 20, comprising;

(d) aunit for preparing epoxy resins which is supplied with the epoxide from
unit (c).

22. Plant according to Claim 21, wherein the preparation units (a), {b), (c)
and (d) are situated on a single site.

23. Plant according to Claim 21 or 22, wherein the polyhydroxylated
aliphatic hydrocarbon is glycerol, the chlorohydrin is dichloropropanol and the
epoxide is epichlorohydrin.

24. Process for preparing organic chlorine products, comprising at least
one process for preparing dichloropropanol from glycerol and a chlorinating
agent selected from aqueous hydrochloric acid and preferably anhydrous
hydrogen chloride, the process for preparing dichloropropanol being supplied at
least partly with the chlorinating agent obtained from a process for preparing
allyl chloride and/or for chlorinolysis and/or for oxidizing chlorine compounds at
a temperature greater than or equal to 1000°C.




