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30 The term “epoxide” is used here to describe a compound containing at least
one oxygen bridged on a carbon-carbon bond. In general the carbon atoms of the
carbon-carbon bond are adjacent and the compound may contain atoms other
than carbon and oxygen atoms, such as hydrogen atoms and halogens. The
preferred epoxides are ethylene oxide, propylene oxide, glycidol and
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petrochemical natural resources, for example petroleum, natural gas and coal.
Among these materials the organic compounds containing 2 and 3 carbon atoms
are preferred. When the chlorohydrin is dichloropropanol or chloropropanediol,
35  allyl chloride, allyl alcohol and “synthetic” glycerol are particularly preferred.
By “synthetic” glycerol is meant a glycerol obtained generally starting from
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It is also possible to utilize used frying oils, various animal oils, such as
fish oils, tallow, lard and even squaring greases.
Among the oils used it is also possible to indicate oils partially modified,
35  for example, by polymerization or oligomerization, such as, for example, the
stand oils of linseed oil and sunflower oil, and blown vegetable oils.
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In the process for preparing the epoxide according to the invention, it is
30  preferable for at least a fraction of the chlorohydrin to be prepared by
chlorinating a polyhydroxylated aliphatic hydrocarbon. The polyhydroxylated
aliphatic hydrocarbon may be “synthetic” or “natural” in the senses defined
above.
In the preparation process according to the invention, when the epoxide is
35 epichlorohydrin, preference is given to “natural” glycerol, in other words
glycerol obtained in the course of biodiesel production or in the course of
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polyhydroxylated aliphatic hydrocarbon may be a crude product or a purified
product as described in application WO 2005/054167 of SOLVAY SA, from
page 2 line 8 to page 4 line 2.

The crude product may contain fatty acids, fatty acid esters such as, in
particular, monoglycerides and diglycerides, optionally in combination with
water or a metal salt. Preference is given to using a purified glycerol, i.e. one
containing at least 80 % and not more than 99.9 % by weight of glycerol, at least
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In the process according to the invention, the potassium 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
35  less than or equal to 0.1 g/kg and more particularly less than or equal to 2 mg/kg.

‘Said content is generally greater than or equal to 0.1 pgkg.
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30 polyhydroxy ated ahphatlc 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.
Said content is generally greater than or equal to 0.1 pg/kg.

In the process according to the invention, the alkali metals and/or atkaline

35  earth metals are generally present in the form of salts, frequently in the form of
chlorides, sulphates and mixtures thereof. Sodium chloride is the most often
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of agent containing at least one of the following compounds : nitrogen, oxygen,
hydrogen, chlorine, an organic hydrocarbon compound, an organic halogen
30  compound, an organic oxygen compound and a metal.

Particular mention is made of an organic hydrocarbon compound selected
from saturated or unsaturated aliphatic and aromatic hydrocarbons and mixtures
thereof.

Particular mention is made of an unsaturated aliphatic hydrocarben

35 - selected from acetylene, ethylene, propylene, butene, propadiene,
methylacetylene and mixtures thereof, of a saturated aliphatic hydrocarbon
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In the process for preparing the epoxide according to the invention, the
reaction of chlorinating the polyhydroxylated aliphatic hydrocarbon, the ester of
polyhydroxylated aliphatic hydrocarbon or the mixture thereof may be carried

35  outin apparatus made of or covered with materials which are resistant to
chlorinating agents, as described in the application entitled “Process for
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30  the liquid reaction mixture.

The organic part of the liquid reaction mixture consists of all of the organic
compounds in the liquid reaction mixture, in other words the compounds whose
molecule contains at least 1 carbon atom.

In the process for preparing the epoxide according to the invention, the

35  reaction of chlorinating the polyhydroxylated aliphatic hydrocarbon may be .
carried out in the presence of a catalyst as described in application
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30 content of which is incorporated here by reference.

Particular mention is made of a process for preparing a chlorohydrin
wherein a polyhydi'oxylated aliphatic hydrocarbon, an ester of polyhydroxylated
aliphatic hydrocarbon or a mixture thereof is subjected to reaction with a
chlorinating agent in the presence of a liquid phase comprising heavy

35  compounds other than the polyhydroxylated aliphatic hydrocarbon, the boiling
temperature of said compounds under a pressure of 1 bar absolute being at least
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30 The reaction intermediates may include monochlorohydrins of the

polyhydroxylated aliphatic hydrocarbon and their esters and/or polyesters, the
esters and/or polyesters of the polyhydroxylated aliphatic hydrocarbon, and the
esters of polychlorohydrins.
When the chlorohydrin is dichloropropanol, the reaction intermediates may
35  include the monochlorohydrin of glycerol and its esters and/or polyesters, the
esters and/or polyesters of glycerol, and the esters of dichloropropanol.
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30 decantation. These other compounds are those mentioned above, and include

35

unconsumed reactants, the impurities present in the reactants, the catalyst and the
solvent, the solvent, the catalyst, the reaction intermediates, the water and the
reaction by-products.
In the process for preparing the epoxide according to the invention, the
separation of the chlorohydrin and the other compounds from the reaction
- mixture from chlorination of the polyhydroxylated aliphatic hydrocarbon may be
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(b) a fraction of the reaction mixture containing at least the water in the

30  chlorohydrin is removed continuously or periodically, (c) at least part of the
fraction obtained in step (b) is introduced into a distillation step, wherein the
ratio between the hydrogen chloride concentration and the water concentration in
the fraction introduced into the distillation step is smaller than the ratio of
hydrogen chloride/water concentrations in the binary azeotropic hydrogen

35  -chloride/water composition at the distillation temperature and pressure.

In the process for preparing the epoxide according to the invention, the
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| Particular mention is made of a process for preparing a chlorohydrin
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30 organic solutions or suspensions. Aqueous solutions or suspensions are
preferred. The solutions and suspensions of NaOH, of Ca(OH),, purified
alkaline brine and mixtures thereof are particularly preferred. By purified
alkaline brine is meant the caustic soda, containing NaCl, of the kind produced in
a diaphragm electrolysis process. The amount of basic compound in the solution

35  or suspension is generally greater than or equal to 1 % by weight, preferably
greater than or equal to 4 % by weight and with very particular preference
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chlorinating agent and an organic acid so as to form the chlorohydrin and
chlorohydrin esters in a reaction mixture containing the polyhydroxylated
aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic hydrocarbon,

35  water, the chlorinating 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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invention, the dehydrochlorination is generally carried out at a pressure of not
more than 25 bar absolute. Preferably it is not more than 6 bar absolute. In a

first particular variant the pressure is from 0.4 to 0.8 bar absolute. In a second
particular variant the pressure is from 1 to 3 bar.

The epoxide which is formed in the process for dehydrochlorinating the
chlorohydrin may be removed at the rate at which it is formed, by means of
distillation or stripping. Stripping may be carried out using any gas which is
inert towards the epoxide. Preference is given to carrying out this stripping with
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30  low-point binary azeotropic mixture, whose composition can be characterized by
its boiling temperature, which is 92°C at 1013 mbar. This composition is
constituted, at this temperature and pressure, by 28 % by weight of water and
72 % by weight of chloroacetone. Two liquid phases separate after condensation

- at 25°C; the denser, organic phase contains 95 % by weight of chloroacetone and

35 5% by weight of water, while the aqueous phase contains 5 % by weight of

chloroacetone and 95 % by weight of water. It has been found that the
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30 chlorohydrin obtained from a preparation starting from the polyhydroxylated

35

aliphatic hydrocarbon by reaction with a chlorinating agent makes up in general
at least 1 % by weight relative to the total weight of the chlorchydrin, preferably
-at least 5 % by weight and more particularly at least 35 % by weight. In this
particular aspect this fraction is generally not more than 99 % by weight and
preferably not more than 60 % by weight. The extra chlorohydrin, which can be
obtained from any onc of the other processes for preparing the chlorohydrin that
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30 introduced into the bottom of the reactor {27) via line (28). A gas stream is
withdrawn continuously from reactor (27) via line (29) and supplies a
condenser (31). A liquid stream is withdrawn continuously from reactor (27) via
line (30). The condensed stream (32) supplies a phase separator (33). The
aqueous phase separated off is returned to the top of reactor (27) by the

35 pipeline (34), in order to ensure reflux. The crude oxide product constitutes the

organic phase separated off, which is withdrawn by the pipeline (35). This crude
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stream (47) supplies a phase separator (48). The aqueous phasc separated off is
- returned to the top of reactor (42) by the pipeline (49), in order to ensure reflux.
The crude oxide product constitutes the organic phase separated off, which is
withdrawn by the pipeline (50). This crude epoxide is purified in a distillation
35  sector.

In a second particular aspect of the process according to the invention,
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o RNl DRSS ph ORISRy R s g i
i n snasp tan)9936 biyrweightapd proferablyaop moyethan 6086 hamweighty
or simul H&dedotihd? gf&&@seﬁ ®r rgpaﬂi]r2 tﬁ@&ﬁ&%hgﬁlin, preference is
| i kewi se provides plant for prepari %g an epoxi de,

I3 onmptvesite, YPOCPE’F“&&F%%?]S?]“{ or hypochlorinating an

ol ef i n, The aivewidrCherR¥ bligitiandIBasblidss akecbid Brocess for preparing
contai ning a chl.orohydrin, (b) a reactor for

chl BPieﬂ%’ilg%é’oﬁlpﬁﬁllnﬁhydroxyl ated al i phatic hydrocarbon,
frofa) dgembf mbpakigschiomobpdrin bynhypochlorieattgnimolefing t he

hi ' . a. . ey .

con O GEH? bl A BBy obianed i gep (o) o gve he
2¢ eactimxidﬁiaadphjsi?‘mmntmﬁmm (a) and from
r eagée)o.a[ stéPdf prépiringhhéBllof ddydfh Bf @ﬁl‘oﬁﬁatﬂ{kta?ﬁﬂ hiRoxylated

preférably.conprises a reacCtor for the reat nent “of
rermviaﬂ’@’h%‘i‘cﬁ‘@%‘{ar%t of the hal ogenat ed ketones

f or (@ dtep dihdehddrophidfihatink e chldElHyAASbRInedlR Bteplig) toRYve the
be those descri %g‘a i n,appl.i cati Pn WD 2005/ 054167 of
oL VAFPEXOE H RS RiR Xee OB eI 200 1 et

23 he(a)anstepdf Sphratyg H& cpoxid6 b1 the dohydFoeh!cramadiohirearsion f
step (.6 . . i i .
bove TeRRE in flon (& ARlaochRGE L h mBiddeonfihing the
t hi r d gpaxidecalitainedsigratens (b angl (dhiis emplokicdan be used to

and wherein step (b) is consecutive to step (a), step (d) is consecutive to step {c),

and the pairing consisting of steps (a) and (b) is parallel to the pairing consisting
30  ofsteps (c) and (d).

Preferably this second process for preparing an epoxide comprises a step of
treatment intended to remove at least part of the halogenated ketones formed in
the process.

According to a first embodiment of the second process for preparing the

35  epoxide according to the invention, a mixture of the epoxide obtained in steps (b)
and {d) is employed in step (¢).



conduct the process for preparing an epoxi de according
to the invention. A stream of chlorohydrin (37) com ng
froma reactor for chlorinating a polyhydroxyl ated

al i phatic hydrocarbon (36) is mxed with a stream of
the chlorohydrin (39) obtained froma reactor for
hypochl orinating an olefin (38 9-A 25 basic conpound
is added to the m xed stream of the chl orohydrin via

line (40), nd the m re,.obtained supplies a .
react or Azﬂ‘md?frﬁ ogeg %ﬁ%ﬂdﬂ%‘e S§§°n‘ﬁﬁ’r§?‘i’sls e preparing the
C(ﬁl wpoxiid 2cordihgtd the énveAfion, the qmiﬂdesolbtzﬂhé@%g)ﬁ@dAb) Bt @ step (d)
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streg%glg%&%lﬁ%n&v\ﬁ 61?%”1%%%%]/ F}‘%?chactor (42) via
line (42[316am¢nsmphk¢vese provisies phwefor paparind\ah eppxide,

st r% 30 wi thdrawn continuously fromreactor (42)

Vi a |ne ?% % The condensed stream (47) supplies a

pha$® depeiPhtashypadionimtias an elsfis rpmelich e scectios mixture
is re&dmtmﬂgh%m ydan, of reactor (42) by the

pi peli ne r.to ensure reflu The crude

oxi 4 $IBeaL °f€8ﬁ!§§?$*§?l&ahpﬁ lgléﬁmplk?ﬁa@@ the peacpp mixture
of f, wrbdired sronvicatior Ga)ranidyfrdrh evhilpediis Ageddbioh miXhirs
O:rude c%ﬁf?ﬁhggtﬂee g{dlfl ed in adistillation 35

sector p’artl cul ar aspect of the process
ac ¢ 6 di 1egetenior khlotinatengt d palyhydzexylated ebiplatic hydwbarhondiom

at | eapficPafits Heamnq{ilxﬁﬁrg cﬁﬂtgﬁnﬁ%r t‘ﬁ@cpllaf‘oh%rﬁﬂﬁr ate

re rati on e start
gm FHFaRPTop S@Iafdr@él?wan@aewlﬁlg wasuppleﬁwym therpaciioadnixture

al i phgiroducy ﬁbﬁﬂl@ﬁ&t@f‘(b\)ﬂ 4o WhihhRIGLOA reSctRAG Rk turk Bontalmng
thls part of the c | or ohydri n obtai ned

qﬁgect
Bt rom t é‘}?af“%lon starting fromthe 5 chlorinated
al i (e at separhipd mdixhrib suppibied vadcthe eerciibi fridues legitingdionn g

agent | east 1 % by wei ght

r gl at i %S(brﬁ]d 1?&{1?%&% Ar)(cglﬁt of the epc:)m de,

pr efnskinpyhjiciareartondy) isconspgutive iteyreactan Cﬁ)m&n@or (d) is consecutive to
par fchetet @&, ahddhe Eﬁﬁﬁ% c&ér aC@bﬁ\%ﬂ,‘P«; (a) ab aﬁ) ] Parpllel with the

qparticul ar’ aspec ion 1S g
20t haRAIGRE 6BTIS{FIRE PHTRACORYE) PREWRr abl y not nore than 60 %

by - wei gnﬁs pmhﬁoepfepan@meﬂm é&n@@s alrERPBrabYthe
one, of eotherg cesse ari g
o EPbREt RnRS SR ba of E%}E«io% el Retfpes formed in the
ger]dwatlly at least 1 % by weight, preferably at Least
e gt . T8 Qb RHCPRES( QA B desBlnct SR HhpRagd *Y
25an an ;9 2005/08911 67 m)therlir@me of BEILV6AY %bgndniai aphlicatimong
t hesooidasn: A ARESAR daffe d%rsmw% BA bR 26y A

preference |s given to nating "an of

ThetonAijions P’Bﬁeﬂﬁe(ﬁ):@da(éa A} &ﬁ&ﬁmyp\@r opadascabeieassliar on above
pr QﬁelSeSprESHnt pegieatienlg an epoxide, conprising : (a) a

Ztn egl gﬁlﬁ pr Gess fo1 p?ep%pllng El%héia%g({dg aC(\{OI'HPI/‘l% tot eolglifgnatlltolnnrgay be
30 .integrated into an overall scheme as described in the application entitled
“Process for preparing an epoxide starting from a chlorohydrin”, filed in the
- name of SOLVAY SA on the same day as the present application, and the
content of which is incorporated here by reference.
Particular mention is made of a process for preparing an epoxide
35  comprising at least a step of purification of the epoxide formed, the epoxide

being at least partly prepared by a process for dehydrochlorinating a



(b) a' step of dehydrochlorinating the chl orohydrin
obtained in step (a) to give the 20 epoxide in a
dehydrochl orination reaction m xture, (c) a step of
preparing the chlorohydrin by chlorinating a

pol yhydroxyl ated aliphatic hydrocarbon, (d) a step of
dehydrochl ori nating the chIoroﬁ@drin obtained in step
(c) to give the epoxide in a dehydrochlorination
reaction m xture, and 25 of separating the

oy ISEoIsin T TIarRaBE AFBE Rhlges GHSGRBITURDY A Brocess of
m X:dhlcﬁﬁlatlhgsa pblwﬁydrbiaﬁa&a QMﬁhdgﬁMy@fﬁcﬁﬂbhOﬁ és@a’i?&‘lao n( )
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by Brofaling cBPflalstEortablsl My RN IR Bl iRy PR

( c) lmraasmg conpyrapiégneddi theselypw maaserehdl process for

prepari 0 4QRO¥4 8 C e P QRS sBhGhEHE Iﬂﬁnt \i}ﬁ@lﬁéﬁﬁ&t used to
O reno at | east part  of t hal ogenat ed

t end
Ikgt ggléfguqt E}Pr%acq%%rﬁ)ﬁ@aa%e%ggomsl\%%f&Pfﬂ%tottEg pveptin
enbodi :j nemlsﬁlﬂzattdne:otﬁmot (54 v uppl&l with cli)lbﬁﬂ@'ﬂhﬁl gnghﬁuﬁ@fmm a
0X C L. N 0 nve
16D o tprtorats ioruitng A Sy oy e fp B e Sy el Ty
st eping €32). VPdter ibaddeddiortbe t}domhgmm lmeiiBd)i Hestreapf cartaning
N Ll T R m&&@gg AfndBsn el %&%slg%f%@mm@) via

t he 1 nventi on al n

st epine ). | eéwilmﬂé@heacvqlm ﬁ‘})\}%Wh@WW@l%llﬂ%%ﬁﬁéuél Rasic
i N hRPotRd is add@ tb@ﬂ@fé%idﬁé‘ OftHé%Mlﬁ’lﬁl @mpwadﬁfé (B’V)a Bﬁd fher
freparl ng .an P‘EOXI "‘]P ﬁ‘ wgla& ac& Hati
or THYHETREn S aFAIoRr Tk PREpRtiRALY SeaXs pdigtilation
r ea@bluﬁm (I5‘9)gtvw1ﬁ1e (68Nt Stesh ngintrodtidedrindoythi battont by reactor (59)
react d drochl ori.nating whi ch i uppl i.ed
{ o vHElns (PBn R TR SUHRkH Pl PR SF G
~fro ﬂunw(ﬁldlané suppdies a cemdenbar(6). ¥4 lineid s0eannit withdnagnt he
ePOXbAEmobit fdnl RACHL tr 4 li
(go yh g.lr gxy?{at ed Ftb {159{) %a lﬁ{y %jc gﬂtéoénbﬂd% sed s 33%“ g% ) supplies
xi BPhaserseparatondIH aa@u%ﬁpw |Sﬁgarfetﬁ‘$0 A mtl@n%tq the top of
(d) réuctoR @Sg)%gr tﬁé’f)lp@ﬁ’ﬂiﬁ’ Pﬁ‘hﬁhﬂéﬂ td@hbute refMl Clhel cBude epoxide
supplied with the react. gmxture &r gl&ﬁed %&a b
" o LI BpStityled Uhg frenip P e seraraled el whih i beam by
: conpquehnmgﬂ) 15 t he epOX| de, and (e) a separator which
I's supply 0&161’ Lot w ic ec%ﬁtolpp onarfl]y)gt He%3 d?stl lgitli&gcgl{u%{] (71)is
25  supplied with chlorohydrin originating from a reactor for hypochlorinating an
olefin (68) via line (69), and a basic compound is added to the chlorohydrin via
line (70). Steam is introduced into the bottom of reactor (71) via line (72). A
gas stream is withdrawn continuously from reactor (71) via line (73) and supplies
a condenser (75). A liquid stream is withdrawn continuously from reactor (71)
30  vialine (74). The condensed stream (76) supplies a phase separator (77). The
* aqueous phase separated off is returned to the top of reactor (71) by pipeline (78)
in order to ensure reflux. The crude epoxide product constitutes the organic
phase separated off, which is withdrawn by pipeline (79). The two streams of
the crude epoxide are collected beforehand with a view to purification in a
* 35  common distillation sector via line (80).
_The processes and plant described above are preferred when the epoxide is



reactor (b) and fromreactor (d), and in which reactor
(b) is consecutive to reactor (a), reactor (d) is
consecutive to reactor (c), and the pairing

consi sting of reactors (a) and (b) is parallel wth
the 20 pairing consisting of giactors (c) and (d).
This plant for preparing an epoxide preferably

conpri ses a reactor for the treatnent of rennving at
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repared” by a proces
de hyafgxﬁfl?)éﬂ@w&@flﬁga% Rygncadimgs shgerel ﬁnd thgpolefin is allyl
chl ohlotiyelr i n bei ng at Ieast partly prepared by a

f hi d | d | at
1V ar ocarBisn Bepii: BpnGr A inmioraning o frrpearing
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for 5 prepari'ng epoxi raw
an way W thout increasing consunption of
these r QfW @E&{deﬁirﬁedg t@éﬁ?s&dlﬁﬁ%@@rﬁﬁe‘%ﬁy& nat 50 % by weight
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d
7 onbolifite S ol frambiens ot e B sOSvertSROERe phat | ¢
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et ones I nuo
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(54ep1¢}§01w11 sk awn via line (56). A basic conpound is

SE q 5 e residue of the colum (54) via line (57),
A mixture of 434.6 g of 1,3-dichloropropan-2-ol containing 3.7 g/kg of
chloroacetone was distilled following addition of 66.5 g of water.

30 The distillation was carried out under atmospheric pressure by means of an
adiabatic plate column surmounted by a device allowing a part of the vapour
phase to flow back at the top of the column. The reflux ratio at the top of the
column was set at 57 %.

The results table below describes the composition of the various fractions
35  collected :



15 m xture obtai ned supplies a reactor, which can
optionally serve as distillation colum (59), via
line (58). Steamis introduced into the bottom of
reactor (59) wvialine (60). A gas streamis wthdrawn
continuously fromreactor (59) via line (61) and
suppl i es a condenser (63). A Fdgoid streamis
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pol yhydr oxyl ated al i phati c hydrocarbon is glycerol and
the olefinis allyl <chloride. 15 When the epoxide is
epi chl orohydrin the processes and plant for preparing
the epoxide may be foll owed by processes and plant for
produci ng epoxy resins. The ﬁﬁ?nples below il lustrate
the invention, but wthout ing it. Exanple 1 84
g of concentrated aqueous sodlun1hydroxide sol ution at

50 % by weight 20 (1.05 np ar dded to a sol ution
of 129 g of 1, 3-dichloropr in 950 m of
wat er. The di chl or opropanol contains 3 g/ kg of

chl oroacetone. After 1 minute of reaction at anbient
t enper atlur @rodess fooprpasing an efoxide wherein halogenated ketones are

1, 3-4gingd %m@g@d@ ngl}clgtlvlélgﬁ 58@(?}31&@3 Etlb%estﬁ%ﬁ%nlt ¥d fe¥nove at

for epi ch i; ¥ 783
chl deastpat effbe baloeearated ketenes fermeg. the epi chl or ohydrin
produced is 25 reduced to 11 ny/kg. The selectivity

5 or DTOQUCT&)&fSS mﬁdfd@ig/@(s[a@ﬁl ®Réreinl thE Bfvslld 8 prépatbdlby
% (& }?f 434.6 g of
86%?%?‘%‘?36185 %06? Y68t ai ni ng 3.7 g/ kg of

chI oroacetone was distilled follow ng addition of 66.5
- g of waBer Pr@@ssTiveomdirg tiolClaim B rwhersincd teabtediraution wf cher

col rngiifin it FRHESbY iSRRG} pdihy BELAAR bRk, C
vapbtidrocgrhem eantegtor pt\g%«p@am{draxylawé aflplpﬁt@fhmmarb@h@nﬁ mixture

10Thethepddfux ratio at the top of the colum was set at
57 % The results tabl e bel ow descri bes the

conposi tion of t vari o ctl ons co

-32- Tefipe Eﬂcﬁ?seaci"fémgéf’%ﬁ th%‘ffPGIFeopoﬁliffiﬁ‘P’@a

Fr abhydrocarbah isrobtdidsisstaties ﬁnm mapa:ne Zawhatbdialy C ¢
g/k kg Starting mxture 488.7 3.2 864.2 132.6

fracti of 2 686y Bordistd %ﬂiéﬁ}?%éﬁ%n% £ Bt riirin i eaggent
3. 3mtaxied 4o repgwe aplegstipatted tha kedogenated ko®ngs B razizd2@Bduring

15695the[ae§§,drb&ggmflgtg,ﬁtl on 5 95 11.62 26 261 713
Distilled fraction 6 97 12.3 25 227 749

6. Process according to any one of Claims 2 to 5, wherein the
dehydrochlorination is carried out by treating the chlorohydrin with a basic
compound, the basic compound being selected from aqueous suspensions or
solutions of NaOH, of Ca(OH),, purified alkaline brine and mixtures thereof.

20 7. Process according to any one of Claims 2 to 6, wherein the
halogenated ketones are present in the chlorohydrin, the treatment intended to
remove at least part of the halogenated'ketones comprises a distillation,
evaporation and/or stripping in the presence of water, this treatment being carried
out prior to the dehydrochlorination and enabling the removal of a fraction

25 composed essentially of water and halogenated ketones and the recovery of the
chlorohydrin having a reduced halogenated ketone content,

8. Process according to Claim 7, wherein the halogenated ketone content
of the chlorohydrin following the treatment is less than or equal to 0.1 % by
weight and greater than or equal to 0.0001 % by weight.



Resi due in boiler 433.80 1 927 72 40.43 g of

distillate were harvested in 6 fractions, and each

distillate fraction was bi phase. The concentrations

given in the table relate to the sumof the two

phases. This distillation nmade_ it possible to renove

60 % of the chloroacetone inréfally present, with a

total loss limted to 1.8 %of 5
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Fecover § ob e T RieBR B At A ARY A & aqeanl of [ wherein
hal dgechddrehlydert ainginebint stopt (a) 8 inRtapa®} i cagldoyddi abigriatively or

ai | hal ogenat ed ketone content of

thesﬁlﬁtoa}%%%g}’relp%t%gﬁ'ow ng the treatnment is |ess than
or equal to 0.1 % by
14. Process for preparing an epoxide, comprising :

(a) a step of preparing a chlorohydrin by hypochlorinating an olefin,

(b) a step of dehydrochlorinating the chlorohydrin obtained in step (a) to give the

epoxide in a dechydrochlorination reaction mixture,

25  (c) astep of preparing the chlorohydrin by chlorinating a polyhydroxylated
aliphatic hydrocarbon,

(d) a step of dehydrochlorinating the chlorohydrin obtained in step (¢) to give the
epoxide in a dehydrochlorination reaction mixture, and



wei ght and greater than or equal to 0.0001 % by

wei ght. -34- 9. Process according to any one of Cains
2 to 8, wherein the dehydrochlorination is carried out
in batch node or in continuous node for a reactant
residence tinme or duration gresger than or equal to
0.1 s and |l ess than or equal 2 h and at a
tenperature of at least OC and not nore than 140C at a

pressure f at b bsol ute and not nore
t han(e)Z% SR 5??&61“&52‘*@ ePPél*ﬁ%ﬁ& g&do%?mﬁhleﬁa?tmgeéﬁﬁwn
epoxi dmixtomspnivdiicigthe deydractidimtioh rgdceipa ilik@reécontaining the

hi hI I fii b
oi pr oBNAA o AP SRR O PR s Bhebfiat g m ©

pol yhydr oxyl at ed allphatlc hydr ocar bon, mhlch S
car rang gvhergin Ftﬁp faria corsecutivietio step a) stpp (Brisl corbcytivp tastep (¢),

S0MEpY tkie Sdﬂsf%ﬁhé‘ 8E &8 (?5 Skt d&tﬂg)lé’gﬂﬁﬂib E(?ﬁle g)amng consisting

chl or.oh ained in eps
ewppgﬁ é fnggiocess for preparing an epoxide
according to Claim10, conprising a step of treatnent
i nt ended 5t @récesDioe pﬁtpahﬁgsﬁ epide kcotdig: datlane m%tc@ﬁlpnsmg a

ket S roces 5 Process

pr e%g23 of é‘f egt@glgl&?n&l g1 EC%B}O&G E‘eﬁépé%‘ fﬁ}i‘ﬁ]baq%geni'fg Kketones
whe fetmed lathnpmgnsa of the chlorohydrin obtained in
steps (a) and (b) is enployed in step (c). 13. Process

16 or prepgr P%eﬂo?gﬁﬁ%ﬁpﬁgl ne'%o&ﬂngt@'(ﬂ]? ]1?14)& 1! wherein

wher ei n chl or

step nalﬁsur? g fé‘ﬁﬁp%’yé%l Shipingd HhsteRa(by argt (d) spemployed in step (©.
simul taneously in step (c). 14. Process for preparing

an epoxilte Preessiot plrep@mg dlﬁépoﬁld%teﬁ@oﬂfnglb‘(ﬂﬁm I‘ngo1a15 Wherem

hi d t
SRR3R Gl B BYoR] Tt o
st epim{ulianeaislhi inestepi{(e). epoxi de i n.a dehydrochl ori nation
reaction mxture, 25 (c) a step of preparing the

15chl or ohyglr pp, Ry A rﬁfdgrt?%& gné‘opéiayrpél £ 8XY7, tfefhin the olefin is

al i phati c_hydrocar

deh ?%%ffﬁml“#b)tl?%moﬂ?@e@ﬁl aélwbﬂ}l@md%al&maﬁtur@&lOfﬁlQ@Sébvo
(c) tHegeogi ve the epoxide in a dehydrochl orination
reaction m xture, and -35- (e) a step of separating

(1. PO SF LRI AUy R0 0l o S
m xpaelylydroxylated liphatic dydepabba és sebdtel fn@g ciltylakegiycol,b)
e ST

st efherees.,

20. Process according to any one of Claims 2 to 19, wherein the
chlorohydrin is selected from chloroethanol, chloropropanol, chloropropanediol,
dichloropropanol and mixtures of at least two thereof.

25 21. Process according to any one of Claims 10 to 20, wherein the epoxide

1s selected from ethylene oxide, propylene oxide, glycidol, epichlorohydrin and
mixtures of at least two thereof.

22. Process according to any one of Claims 10 to 21, wherein the epoxide
is epichlorohydrin, the chlorohydrin is dichloropropanel, the polyhydroxylated
30  aliphatic hydrocarbon is glycerol and the olefin is allyl chloride.



5 and the pairing consisting of steps (a) and (b) is
parallel to the pairing consisting of steps (c) and
(d). 15. Process for preparing an epoxi de according to
Claim114, conprising a step of treatnment intended to
renmove at |east part of the hal ogenated ketones

formed in the process. 10 16.- B ocess for preparing an
epoxi de according to Caim14 or 15, wherein a

m xture of the epoxide obtained in steps (b) and (d)

i s enpl Apedrpeesspeprding to apy onpoddamstldp 2 ér‘éb‘%iﬁlinﬁ €an
epPOXafifcAREPkLMYschloREMNd4 Or 15, wherein the
epoxi de obtained in step (b) or in step (d) is

I I ti I t. :
T5 18 - BloleSe LBt oy Doy bRTEP Py Hee e
17, patsdiydroxylahe adiphitichydsocastminais iphaefol obtaatet hiengthe
I
Fhomtofieon Bt 8iedd P iy SRR LS Gin] o pere PR aligfha
to fds, thhé@@erﬁlméveinygme&mv&rMB catipmp iegnpasterification and
hy diQamipehions! ected fromethylene glycol, 20

propyl ene gl ycol, 'chloropropanediol glycerol and

m xture at | east,. two t he 20 Process

coor d 1. PEEAGHEIT 0GB 3 isuin e GBRRrTAsEHign roaction
chl ds pdifdimied in thepedsendeass af Hetsrogenleonnaitdiganol |,

chl or opr opanol , chl or opr opanedi ol , dichloropropano

nd m x r 52 Process
‘ @ccordlgg émg%§%%ﬁ1 ggﬁkﬁ&ﬁégi%ﬁﬁiwﬁ% mhereln t he
epoxide is selected fron1eth%Iene oxi de, propyl ene

oxi @®,a wgaster Wshypeshlcsimating Ay elefin, fom Whith exiiseasroagtiogrmixture

| east dopmidileh @RloroRdrinPr ocess according to any one of
Clainms 10 to 21, whérein the epoxide is

epi ¢hl or ohyd t.he. chl or %ﬁ i.chl ro ano
¢ he Gt 5RgM: b shiapiaginparicn et hirbs by

gl ycerwhiclaaxitd Aweacticafmixtirs cahthiningcthe ohlogtehydrilGand2 3.
Process according to any one of Clainms 1 to 22,

é"'hegcg drehQ6r £l ﬁklg%%icﬁﬂlahﬁ% Q)ikfchéﬁ &ﬂ;ﬂéﬁg ‘3&&&5% Rectidd

ss accordin 0 an
wher eitpixfuyes prpducgﬁd;fammpf@ré@ aafl iffpmardaston(ldr ocar bon i s

gl ycerol obtained during the 5 production of biodiese

or duri Qg P%Vﬁ%%kéfﬁﬁn Enéﬁdﬁ&é a&brdﬁ@%@t@mn@Z@Ido&pﬁtﬁﬁlga

f at
CapBekr ﬁ%ﬁgartﬁieﬁr?éfég%e?a SE e ATaRe hejogeaplsd tones

r ea€drhmedsn thépladfr ocess accordlng to Claim24, wherein
the transesterification reaction

20 28. Plant for preparing an epoxide, comprising :

(a) a reactor for hypochlorinating an olefin, from which exits a reaction mixture

containing a chlorohydrin,

(b) a reactor for dehydrochlorinating which is supplied with the reaction mixture
produced from reactor (a), and from which exits a reaction mixture

25 containing the epoxide,

(¢) areactor for chlorinating a polyhydroxylated aliphatic hydrocarbon, from
which exits a reaction mixture containing the chlorohydrin,



is perfornmed in the presence of a heterogeneous

catal yst. 10 26. Plant for preparing an epoxi de,
conprising : (a) a reactor for hypochlorinating an
olefin, fromwhich exits a reaction mxture

contai ning a chl orohydrin, (D) 2 reactor for
chlorinating a polyhydroxylatéa al i phati ¢ hydrocarbon,
from which exits a reaction mxture containing the

conyuF bERPF rrBPonbipunttiok” isBls ed e reaction mixuue
r eact i podugriddtam esictor Gojuastifrbmorhicke exitsar regetjonaniktireom
react oéon@zﬁﬁjngge elr%lxgg ad@r Preparing an epoxide

according to al conprising a reactor for the
treagtment of renoving at | east part of the hal ogenated

ket &Rt sePpeioraehicinisisHaplindayith thegeantion migpwrestexiting from reactor
pr epar@'bmgncaﬂoﬂ]g@ﬁt&qa?,conpri sing : (a) a reactor for

hypochl orinating an olefin, fromwhich exits a

reactihon m xtur ont ai ni n chl orohydrin, (h) a .

e adtd I wBlet st GERIcBr Frifylo Feaebintal scti 0k adterive t

t he reastaet(€)o andihe pairing qonsistingsef reacdoes (Baamtl @b) i& pprallainlith the

fro [ [ ' Xt ure 25 containing the

epog}’ fgfgllg%?%§§g&§0£g °§‘?§¥‘%%H‘émri nating a

pol yhydr ox§l ated aliphatic hydrocarpon, from which

exits’ aZPe8tant & PREPRIing an epettids ricayling o Claim 28rgoamirising a
10 37 reaCby fét the @eitfient S reRBMMEIA0 EAkIQlar tﬁtth@ﬂalog&'a&ﬁ Kefones

supgl [ eg W,th %{He reaction m xture produced Trom

r eatdBEA AR YEE B2  r om whi ch exits a reaction mixture

cont ai ni ng the epoxide, and (e) a separator which is

suppl i ed0.wPlant sdverdiegtot dngrongiof Cluias 26xo RO nghdreianhe olefin is

d.i.n _whj
" e licq o Ungefh AR5 Pl pU AL s o
i s Bwmobcutive to reactor (c), and the pairing
consi sting of reactors (a) and (b) is parallel wth

ol ant for pRoCACBES g ouk BF S 2 Ok e

an 0 reparj.ng an epox ) :

co ‘?lV{‘éYchﬁf al%%il nlgaé‘(?thé'gm%ﬁbofl H%SJ"PC&% fremm ethylenegiyspl.ng
at prepslenp glycolo thibRprdpahed el glyedrdk ehdietures OF BEast Pwo
the?gle%pt. 30. Plant according to any one of Cains 26
to , Wherein the olefinis selected from ethyl ene,

propylene, allyl chloride and m xtures of at |east two
t her eof 32. 1Blagtiacc@idingt toaoy onelpHiGlaims 20 ywdk vdferdh diens 26

20t 0 HloroWiEirfisRefeBRd from chloroethanol, chloropropanol, chloropropanediol,
dichloropropanol and mixtures of at least two thereof.

| 33. Plant according to any one of Claims 26 to 32, wherein the epoxide is
selected from ethylene oxide, propylene oxide, glycidol, epichlorohydrin and
mixtures of at least two thereof.

25 34. Plant according to Claim 33 or 34, wherein the epoxide is
epichlorohydrin, the chlorohydrin is dichloropropanol, the polyhydroxylated
aliphatic hydrocarbon is glycerol and the olefin is allyl chloride.

35. Azeotropic composition comprising water and chloroacetone.

36. Epoxide whose halogenated ketone content is less than or equal to
30 0.01 % by weight.



pol yhydr oxyl ated al i phati c hydrocarbon is sel ected
fromethyl ene glycol, propylene glycol,

chl or opr opanedi ol , glycerol and m xtures of at | east

two thereof. 32. Plant according to any one of C ains
26 to 31, wherein the 20 chlorghydrin is selected from
chl or oet hanol , chloropropanol:3§hloropropanediol,

di chl oropr opanol and m xtures of at |east two thereof.
33. Plant_according to any one_of Clains 26 to 32 .
wher ei n e ageoniing to Slum 3 whegnthe ergdes cpichlpsohydrin.
propyl ene oxi de, glycidol, epichlorohydrin and

m Xt ur e30fEmthlb@hgdrid aeotdigs Roflaing 37 3dhosdpuity is greater than or
accor%i ln% bgﬁ& aim 33 or 34, wherein the epoxide is
epiéﬁl r ﬁy ¥ the chl orohydrin is dichl oropropanol

t he pol yhydroxyl ated aliphatic hydrocarbon is

glycerol and the olefin is allyl chloride. 35.

Azeot ropi ¢ conposition conprising water and

chl oroacet one. 36. Epoxi de whose hal ogenat ed ketone
content is less than or equal to 30 0.01 % by wei ght.
-38- 37. Epoxide according to Caim 36, where the
epoxi de is epichlorohydrin. 38. Epichlorohydrin
according to Caim 37 whose purity is greater than or
equal to 999 g/ kgqg.



