10

15

20

25

30

1 Process for preparing an epoxi de The present .
patent application clainms the benefit of patent
application FR 05.05120 and of patent application EP
05104321.4, both filed on 20 _May 2005, and of
prOV|S|onaI US pat ent appl i cati ons 60/ 734659,

60/ 734627, 60/ 734657, 60/ 734658, 60/ 734635, ,
60/ 734634, 60/ 734637 and 60/734636 all 5 filed on 8
Noverber 2005, t heltoenss fartpreparinigianteppxidencor por at ed
here by reference. The present |nvent|on relates to
a process for preparing an epoxi de. Epoxides are

i mportant raw materials for the production of other
conmpounds. Ethylene oxide is used, for exanple, for

the production of et Iene 10. of, di - an
pol ygt Ipéfﬁgn catporhﬁlﬁgx.s &a’ben%ﬁ{d)f patent application
t rEI@@Sn@ﬂQJOami ra;é @ateﬁt @phca(tﬁ:ﬁﬁ}l'(ﬂs W33 s.4r baeth fideadorH. - J.

AAOYAPAIOSIRE bl SRS SRS ol i oy 073462

P@Wﬂéﬁh 5@5@361“65 3, 50413463 766 TAOBA, 60 4687 and 60/7B@36eall
e
fﬁ&?{)ﬁ"g g\gﬁgﬁﬁ%eﬁ(ﬁﬂyhﬁ Q@nt%fnzoig&%l@ﬁ g n%rg?fa@é'ﬂ{&% &

ers of propylene glyco
|§6‘T§F@S§‘f| am nes, etc. 15 (see K Wi ssernel and H.-J.

Ar pe |”['he gﬁttlhk/égm%ﬂtﬁﬁb €0 EPLIBesd foY prep Bxhﬁgim oxide.
evi se 1 TI P
RS b PP HER gy At for e PR AT Gt %lpow%
pr odudthyensodxide wase@lfor @a‘anq:ﬁ@fyr me@rcnﬁmtlmi of ethylene giycol,
t,het I:C ielealstieonr;r:er cOIS %yl t he s o
g dopEEigic gy f) E)JT’I rrann tge éwgﬁ i a
of(Sﬁqﬂlfé’msBa‘memmhﬁs—ﬂ rfyl:pe i inanSEt&i Orgamjc Vo¢misgg, Third,
[ o] I
égx‘%ﬁl leﬁquﬁR&g%éd([%% Wk ?%7%5’%“1‘49?6 : Pro%g/leﬁgz ?gaséiggy&
t H@mmtéweﬂ@e@@fé&ﬂw Iﬁ%ﬁé@fﬂnd? aﬂf?@ﬂe@f %rrgbfwl ohdiprepylene
|d¥c€lﬁ@c§ﬁﬁ@i si&hy@m&ﬁb@ﬁaﬁmfe@ &f. the

”"”"3@ RERRLARTES 510, Ak IR Briic Pndrans, ind”
gg@?uplb:eglrﬁmfzs?gﬁ@h?mr\m,dw?ﬁh@ pars;s)i Epﬁfdmgﬁ}yiﬂmﬂe%

hi Gh ?‘gﬂ %‘%g%{ F%gf%f élg 105111%31311 Oiglgg%}% %% éoxy resins, of
crﬂmﬂleha@hasmnmfs of 9by1a§n@hgtrs, off pojyarpide eesimgegte. (see Ulimann’s
h |o Ldin gk %519{1 EB&mis ghcifﬁxﬂég{ 61t RY S 539).

synt hes zed t oro ropan

dehydriBdrs BEpFER A degtionoh Brenyemesists thp BIvst cqmemonly used
e DeiHoRI9 Rt ReDhe mmgfste@a H%&ﬁlb?atﬁ:ln@ﬁré@lene to

solutl Ano ﬁiﬁ? on a smaller

o cRPRe %PP%E@E apt BSPBRICBITATCTS0! o FtochiprpatRppkto
aqabpyayxh@mdmbpfmaﬁ@mdneﬂaews Akdljtle saheival e,

hydrol M¥he in%LstEiQFpr%lilliéﬁon of epichlorohydrin the most commonly used

technology comprises the following steps : high-temperature free-radical

substituted chlorination of propylene or allyl chloride, hypochlorination of the
allyl chloride thus synthesized to dichloropropanol, and dehydrochlorination of
the dichloropropanol to epichlorohydrin by means of an aqueous alkaline
solution. Another technology, used on a smalier scale, comprises the following
steps : catalytic acetoxylation of propylene to allyl acetate, hydrolysis of the allyl
acetate to allyl alcohol, catalytic chlorination of the aliyl alcohot to
dichloropropanol, and alkaline dehydrochlorination of the dichloropropanol to
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acetate to allyl alcohol, catalytic chlorination of

the allyl alcohol to dichloropropanol, and al kal i ne

dehydrochl orinati on of the dichloropropanol to -2-

epi chl orohydrin. O her technol ogi es, which have not

yet gained industrial application, may be

consi dered, including the direct catal ytic oxidation
of allyl <chloride to epichlorohydrin using hydrogen
eroxj de, aor . -the c rination of glycero

i epicBlosivepanBith efF‘??SP%‘\%’& Qilk%ﬂel gyt gaincd industrial

?eayﬁrc@?&h Qﬁdyﬂ%lt do@ﬁdafgdtlhelusn@tﬁm@%c@ pately e ekidhtistsof allyl
or I 1 accor nce
| OSERES B TR R B Y Snd e Pee TR B el chlbrinlifon of
pagtyceml[ ar dighlodoeropahblofadlvpadibysllaliee delpldoyadibrination af he
/ xyl ated aliphatic
gﬁ%g% rBﬁ%ﬁP%&ghﬂﬁkdg %@ﬁﬂ(ﬁﬁrlﬁox reactlonp is
t he pr Esaaseriande wWith mnm@@nkfelm iheen foyndit aproblem,

by ﬁh@ﬁﬁ'dﬂ? Svhed CERFHIALROSRR MRy tﬂfé&ta&r@ﬁzgﬁgd’ l())i Iélid@nnatmg

boi I | ng tenperat.ures closetoth i

anaolﬁhydreéylafaflfdhplaam hyggpcagons Wegf@ﬁ@ é&gpﬁ‘]‘% ﬁ?@cfwn is

0 pﬁfeé}ird:s@ﬁce éﬁhaafg@ﬁate@naenw tlbhn&dw@ byﬂpfteﬂmw NThdse hhlagenated
ogen ven:

b f t hat th
" ohPeBsBt DA et bS bR ERD Bt Bt EBoxiBsEhathay be
dedffﬁaﬂh@rﬁeparﬁteé:y audistdbing apdretion| lomatdrdance fwithhtbe invention it
e pﬁglg quo Je]l {Jundlpﬁ'lgtqﬁg hﬁog&l&?&ﬂ?&%ﬁeg %%Ill 'c:lt IOMOﬁ(j-%ﬁl‘ a.thIl arc

nor e par I CU € Ca oroacet one

whresponsible &rmdwaqm@nbcfﬁewe@lfabé@ml@na@@m pbibe spesidgor of |
di ﬁMdﬁEt@ PrSRBAP ot fPHiEs BRIcGaHRULRYARE Base fbr dMStoacetone,

aI s een found that, these ket ones ca
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Iedmg)ﬁleptapamunﬂnfﬂtecepnembve at least part of the

ot 202 BAL iR BERChO R s s BGec OE LA PERYAIEG,

nore specitica cess

whehgic Idogsgated @DR%QIQ hergneglas bmrﬂ@m%@dwhlsh BRInpHiSes at

anga¥hing freaG@MPTd Rfovaht iesﬁ%anletﬁaﬁagbﬁaea kétBh&Teaed.
to rempyve. at | east art of ¢ %g%?%hal ogsg ted ket ones

f or ned; WHGW%IEPW hE OB 4 Bo&part@gPrpRATng an
dedsptﬁkﬁd):g hlhefeluﬂlaetlbg@a&dddetame@ﬁyecfommd ablby-mrbietoimddwhioh

be . obt ) [ an
B e N
p ohal hgahated \Ketones foatiedHeandi whemgid lthﬂ:fambm is p@nar@é bgr of
a pal Al oevdids eanBdldRhaLi ¢ hydrocarbon or a mixture
therg%)ﬁ@.éo lﬁg_ y . o
The chlorohydrin may be obtained by a process of hypochlorinating an
olefin or by a process of chlorinating a polyhydroxylated aliphatic hydrocarbon,
an ester of a polyhydroxylated aliphatic hydrocarbon or a mixture thereof.

Summary of Invention

In one aspect, there is provided a process for preparing an epoxide by
dehydrochlorinating a chlorohydrins, wherein at least a fraction of the
chlorohydrin is prepared by chlorinating a polyhydroxylated aliphatic
hydrocarbon, an ester of a polyhydroxylated aliphatic hydrocarbon or a mixture



30 Summary of Invention In one aspect, there is

provi ded a process for preparing an epoxi de by
dehydrochl orinating a chl orohydrins,- wherein at | east
a fraction.of the chlorohydrin is prepared by
chlorinating a pol yhydroxyl ated aliphatic 35
hydrocarbon, an ester of a pdarhydroxylated aliphatic
hydrocarbon or a m xture - 2a thereof, and wherein
during any step of the process hal ogenated ketones

ar ¢herdadT areldviascibylupng ducstep ahthe\phiceks lmdogsniisd setanes are

?‘%ﬂ ql? g IZE@(% dtxﬁn&ﬂéﬁ%{%é%ts at lle%@%ﬁe RedtheRf tolrBSove at
ogena ones
d e hpar retfahe hlpgepated ketopgs ﬁr@gddﬁher@? ﬂ@er dehpirgghlopigation is

chlarRB YWl by rditnd the é}ﬂ&‘oﬁ (ﬁﬁﬂﬁ/ﬁﬁﬁ%aﬁﬁ @meﬂun"z’l used in
subst oi.chi ometri ¢ anpunts Mﬁth

Sch PN PRATICAmONnEsSHELTaRSST & ¢ E‘m‘%@d{% %@c&emperature
wWheiogi 75 ths°Cl ehévRIthe iredterdeidtanded @omevatt leasapirt of the

Goptingst s FOSPR uRf PR Gt i 4 abbiorination
O e ERRER ashE Ferk & BLONMEAR I R RO BBl an cpogic,

ipreparlng an
pr epapIiFge a chlorohydrln by hypochl ori nating an

olefin, (b) a step of preparing the chl orohy n by
10 c hi®Drd HieR prigeraring s %x@f}mahymoalﬂl%ﬁa&mg@n Oletin,

ocarbo whj ch i ried o raII Wi t
2@ (3450 olarspeang s BHOREKSR BY gt !?ftYé%O%Y ted
V\:hl c rthJhﬁl&l}i}}d@(ﬁc@ﬁ)(ﬂl[ wmmhbg aa;rnedi olitnin pataﬂplsw?(th);tep fiah, (b)
"is enployed, 15 wherein hal ogenat ed ketones are

f of¢yeccomsmbny dqﬂryd:bmhtcshldtim sigp amyhioh thst dyberoliydrin ehtaiped in
of tnﬁgﬁggﬁﬁﬁﬁggg (g%da step of treatnent intended

tore of the hal ogenat ed ket ones

15 f oWﬁ%ﬂmﬁ HalB?&lg%%ﬁﬁés aMISHsddadHieprbagad AR, eﬁlfy OTts%Bs (b)

IS carr out during or prlor to step
In09@905 mesesadPdct , there is provi ded a process

L?@gﬂt ffe aré?n“%ﬂp dwggq?l(ngo B?Hﬂ%rl 3 g]?qr%%fgtﬁ% BglgﬁenaPedq(etones —

ol ef iformédin the ptoegsspf dehydrochl orinating the
chl orohydrin obtained in step éa) to give the
e posietkin the teathedny of sich (dris crartied nutr dvaiogios priat ot stepe(c)-25
(c) a step of preparing the chlorohydrln by
20 chl or i nn yetguathe bﬁ%@ﬁ%&‘@@lﬁ fraxdded a 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 dehydrochlorination reaction mixture,
25  (c) a step of preparing the chlorohydrin by chlorinating a polyhydroxylated
aliphatic hydrocarbon,
(d) a step of dehydrochlorinating the chlorohydrin obtained in step (c) to give the

epoxide in a dehydrochlorination reaction mixture,

() a step of separating the epoxide from the dehydrochlorination reaction
30 mixtures, in which the dehydrochlorination reaction mixture containing the

epoxide, obtained in steps (b} and (d), is employed,



al i phatic hydrocarbon, (d) a step of
dehydrochl orinating the chlorohydrin obtained in step
(c) to give the epoxide in a dehydrochlorination
reaction mxture, (e) a step of separating the
epoxi de fromthe dehydrochl orination reaction 30
m xtures, in which the dehydibchl ori nati on reaction
m xture containing the epoxide, obtained in steps
(b) and (d), is enployed, 2b wherein hal ogenat ed
k etvheesn Balegdnateddatonss g -fpmudus by-rdodichdiamg aof of steps(b)
(b ) process, and (f) a step of
tréﬁ(ﬁgfﬁgrﬂ eﬁ%e dto renove at |east part of the
hal ogenat ed ketones formed in the process,
st € AP olsrespem dnjended to AUt fogst pagftqe‘ﬁhe( laﬁ)log%lated tones
consepihddvia thOpok&B, (€), and the pairing consisting
of steps (a) and (b) is paraIIeI to the palrlng
consi stin C

5 ¢ 1 abemimtl s SSfrrve Lo 367 b Slen B B pBEEDe Lep (0 and
( d)heqmﬂgcdngls'sngpf {tdp)s (apancl/(b) is (de)a.llell‘(b theparihgcomseting of
as provi ded a plant for preparing an

Bﬁ gﬂ%ﬂf@ﬁﬁ?ﬁglng . (a) a reactor for’

hypochlorlnatlng an olefin, fromwhich exits a
r esberedmthaitseatment of gep H) i agricsl QU PEPBINED ) of dyring step (b)
r eagd/ef (dh.or chl orinating a pol yhydroxyl ated aliphatic
hydrocarbon, from 15 mhich exits a reaction mxture

10 O Rl ST AN 3 B 36 B e coride

r eaepsiging M xt ures produced fromreactor (a) and from
reactor (b), wherein hal ogenated ketones are forned
as (aj)&rpa@ddbt bypochbmipatifig areelefinrfrqr yvhigh exiis jp redctivhenixture

pl antconﬁﬂﬂn ?cﬁlg}ohgdﬁﬁa‘:tor for the treatnent of

renoving at- least part of the hal ogenated ketones

f orgRdehdiot e clﬁbﬁﬁéﬂng%ﬁiﬂh&@ﬂ&&@ﬁhﬂﬁﬁc b ru@.ﬁbéxeemn
of reactor_ c), reactor}{%@in i s, i ntlc

15 ¢ eactvghoh pefs 4 eACHABm e FoREPinsIe Of(thi
P ?Fé Iraldrggqiigr t%r géﬁydfrg l’hlcg‘ Plﬂgrr leﬂ%h 15 su]ff)%)étl:l fth the reactlon
mixtures produced from reactor (a) and from reactor (b),
wherein halogenated ketones are formed as by-products in any of reactor (b) or
(c) of the plant, and
20 (d) a reactor for the treatment of removing at least part of the halogenated

ketones formed in the plant,

wherein reactor (d) is upstream of reactor (¢), or reactor (d) is identical to reactor
(©). |
Inyeta further aspect, there is provided a plant for preparing an epoxide,
25  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 mixiure
produced from reactor (&), and from which exits a reaction mixture

30 containing the epoxide



(a) a reactor for hypochlorinating an olefin, from
which exits a reaction mxture containing a
chl orohydrin, (b) a reactor for dehydrochlorinating
which is supplied with the reaction m xture produced
fromreactor (a), and fromwhich exits a reaction
m xture 30 containing the epo¥ide 2c (c) a reactor
for chlorinating a pol yhydroxyl ated ali phatic
hydr ocar bon, fromwhich exits a reaction mxture
colit)ai mactgr fohehlohhatimga/eid iy dr¢xilated algdatio hydrocarbon, from
dehy : Lng. ; T ) . t he
r eac?oi(] @?}ﬁ]lﬁnﬁg%@é&t[@r%#gﬁéggo#%om% e%%iﬁgl;o\ﬂ{g{i?’ and from
whi . i ALK i ki ction mixture
e R B R Wt Ppucion
r eactAredHcRil Bom wactex ()i g o it reqchpn BHEUFS om
5 reactd@hta(rgﬂgﬂmbﬁide, hal ogenat ed ketones are forned

as by-products in any of reactor (b) or (d) of the
pl g)ta sepmdtot vhidh) isaupmrdtvith thetreactien mixrateseriting firom reactor

r enovyj | eas t of the hal ogenated ketones
for néé?%lrﬁ%%r%choﬁﬁ,ﬂand in which reactor (b) is

CORGRLY i)ﬂgg%ngteﬁ%ﬁht% al(e?)ésmédeﬁg}y%ﬂ'o&lﬁs insang of reactor (b) or

consecuti ve reactor an e palrin

cofbicdthawjanss axdeact ors (a) and (b) is parallel with

the  pairing consisting_of reactars (c nd ), 15
10 9 o TRaStRriDE Hie trqament Of FEIRVARGAtpast é%t% pbihe é‘gg‘j),gewed
r eacti@fonts Jorined igltHatpledl to reactors (b) and/or (d).
In still a further aspect, there is provided an
epaxd tewlkioh taictuir i) ia colrabuienareadtok é4)oractandl) whassecutive to

hal nat.e ne. i %.:

by ERB R G PfoE SBhithne o «Blendth (ERF s Pahel i e
we pgining 20nsifingexl reastrk &) aadBct , there is provided a

chl orohydrin containing a hal ogenated ketone and

15 whoderefbreagend? srnstesn el rgpoe ). proreastonf) is a¢pptical to reactors

0. 0OQhdf4r (bDy wei ght and or less than or equal to 0.1

% by weight relative to the mxture of isoners of

t he chhngtithy fliriher aspee, thefais papadddoer’'eposide senkatidiga t 0

describ d i ni e 0
xRk AR IR A ESE bRl gheRES oEeag 0.0001 %
t hby saidht andooless thah ot emat trhoh el weighbond ar e

adj acent and the conpound may contain atons o
20 In yet another aspect, there is provided a chlorohydrin containing a

halogenated ketone and whose halogenated ketone content is of at least 0.0001 %
by weight and or less than or equal to 0.1 % by weight relative to the mixture of

isomers of the chlorohydrin.

The term “epoxide” is used here to describe a compound containing at
25  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

epichlorohydrin.
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ot her than carbon and oxygen atons, such as hydrogen
atons and hal ogens. The preferred epoxides are

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

epi chl orohydrin. -3- The term"olefin" is used here

to describe a conpound contaihing at |east one

car bon-carbon doubl e bond. In general the conpound

may contain atons other than carbon atons, such as

hy dr ogidrs termmo e fam s ia¢dolpea $0 dérme'bpaebmpomﬁ coataérﬁhg gt least
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but | STheatrnh i‘pilyiedirdolated ahp}ihﬁcdxyﬁﬂ)oaﬂubb’ofefats LT)¢
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f |
Sl ial POk B Ry ARV B BRI 6
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WO .S i zed. car. ons car
55t ROt P%t 2 S POR AR TSR S roup may
| rimd prdﬁﬁ'yaaty:oﬂidady onmrtimyl E‘hapaiylhydl@xylawdmhphiucdl}dl‘ocarbon
{’21 fe 8?‘ %¥e‘:rﬁf8§?%usg f%xtn%ln a({}ea%t évot srp|3 qjl})ondized carbon

| ng er or rep eatrn
V\mtgms gareying pe Qb grogp. dba wb@wds)xytah@i d@hatm bydgecadion

t hﬁcﬁ@&é’Mg&?&@aﬁoﬁ%ﬁia&ﬁ!ﬂéE'&mﬁ%ﬁ? %ré?&‘j‘ oF‘L %&mai

i ncl udes one  or
aniol (162 &%91)3mclpaws@$mpr%%@eswmg unit, which are

powmuﬁdr@@nhg\kﬁﬂ 'cﬂhb Abahitien Y e 1@% ABitedbishalle a

Rarba s peRt i Semic omiﬂg o mggel g 14 9 ®tnd Db-diol
poﬁmhtycﬁhabgmlupi e'ﬁh@jmlph;atm)cykhged rafiphatiadnyerocitven may also be a

g? M IQ{I%X lagé%g.l or Qﬁﬁ%l eroato nglCBcaIngf&% SQH lg oa?‘é @kﬁuded

exErpithis ciass ef pelyiaydsoxilated labighatic hyidrgshathons. 2 5
phos phpgdisol 1551'&6;939&@@ a%ﬁ%mgr R Aa%% nﬁg%ﬁﬁ{npﬁoﬁﬁﬁg

and n1xtures t hereof | at ed

hy’éFPt?@S? SRR TRolwdiBg 196 SBETley %ﬂﬁ%@g@@f halogen, sulphur,
Nyegsphdris, |di1§d)g&em;f§ﬁ &Q}Xcﬁﬂpérﬁl bol‘e wgf% r@ﬂ&ﬁix@&res thereof.

é Ieil 2 )(; | ? qell)%gg’ﬁ’aﬁ%g al?a&p an ? g}gg%potpe present

invention include, for exampie, 1,2-ethaned101 (ethylene glycol), 1,2-propanediol
(propylene glycol), 1,3-propanediol, 1-chloro-2,3-propanediol
(chloropropanediol}, 2-chloro-1,3-propanediol (chloropropanediol},
1,4-butanediol, 1,5-pentanediol, cyclohexanediols, 1,2-butanediol,
1,2-cyclohexanedimethanol, 1,2 3-propanetric! {also known as glycerol or
glycerin), and mixtures thereof. With preference the polyhydroxylated aliphatic
hydrocarbon used in the present invention includes, for example, 1,2-ethanediol,
1,2-propanediol, 1,3-propanediol, chloropropanediol and 1,2,3-propanetriol, and
mixtures of at least two thereof. More preferably the polyhydroxylated aliphatic
hydrocarbon used in the present invention includes, for example, 1,2-ethanediol,
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(chloropropanedlol) 2-chl oro- 1, 3- propanedi ol

(chl or.opr opanedi ol ), 30 1, 4-but anedi ol ,

1, 5- pentanedi ol , cycl ohexanedi ol s, 1, 2-butanediol,
1,2-cyc|ohexanedinethanol, 1,2, 3-propanetriol (also
known as glycerol or glyceri4n), and m xtures
thereof. Wth preference the pol yhydroxyl at ed

al i phatic hydrocarbon used in the present invention
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2- et hanedi
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og\fsﬁ’ 5 tﬁb cﬂlﬁﬁ)}l?di(lhu IBﬁ&m@fes af estére @ polyipdroxylated
S5k BB o . e

hyﬁbﬂmeﬁfm gmerdﬂan@icasetatew gycabﬂ@puﬂsgt:hmoglyb@bd

L C dr and/or may be produced in the 5
%g‘ée ?n% g‘gfg%n fie chl orohydrin and/or may be

pr epar bdh@prochStaGCQ g tp thrinyentism, Peepiars Habe he
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mo ahﬁék@%séate%? grgani a¥ §c e, during or
gowaﬁﬁﬁht ak1eps whicH FeNeW ﬂmmet 5 &imﬂ?fz?hﬂiﬂ chminy:ah gihgent.

i acetates a .es er.eo n.t he .-
accor dﬁﬁ efIBngWQrCT)iW tfsc}’r?Ed?‘ﬁree g?%cpge 6% %ﬁg&%&mm‘g at
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By fossil raw materials are meant materials obtained from the treatment of
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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 dichioropropanol or chloropropanediol,
allyl chioride, allyl alcohol and “synthetic” glycerol are particularly preferred.
By “synthetic” glycerol is meant a glycerol obtained generalty starting from
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copra oil, babassu oil, former or new (low erucic acid) colza, sunflower oil,
maize oil, castor oil and cotton oil, peanut oil, soyabean oil, linseed oil and
crambe oil, and all oils obtained, for exampie, from sunflower or colza plants
obtained by genetic modification or hybridization.

It is also possibie to utilize used frying oils, various animai oils, such as
fish oiis, tallow, lard and even squaring greases.

Among the oils used it is also possible to indicate oils partially modified,
for example, by polymerization or oligomerizafion, 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 1s
35  epichlorohydrin, preference is given to “patural” giycerol, in other words
glycerol obtained in the course of biodiesel production or in the course of
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y reactlon with a chlorinating agent may be employed, for example, in
accordance with the process described in application WO 2005/054167 of
SOLVAY SA, the content of which is incorporated here by reference.

- In the process for preparing the epoxide according to the invention, the
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 digiycerides, optionally in combination with
water or a metal salt. Preference is given to using a purified glycerol, 1.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 sodium content of the
polyhydroxylated aliphatic hydrocarben, 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 1s generally greater than or equal to 0.1 pg/ke.

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
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.
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In the process for preparing the epoxide according to
the invention, the 5 polyhydroxylated aliphatic

hydr ocar bon may be a pol yhydroxyl ated ali phatic

hydr ocar bon whose al kali netal and/or al kaline earth
metal content is |ess than -8r equal to 5 g/ kg, as
described in the application entitled "Process for
preparing a chlorohydrin by chlorinating a
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In the process according to the invention, the bartum 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.
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 alkaline
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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gy ol R O R an B 4l 201 i lnpreanic acid
10 t halthas csekphuac ozopltdxsligartccncmwzthmmm Célhmdeh;ecfnﬁgﬂm m
i phat
cogﬁlggg? tatsg?ﬁ‘e e E%ﬁ@m%wﬁﬁgtggxal Ialtoeg Ialcl phati c 4
hydr 00 b trsdynte BeouAFRbOTEITHOF fpr@@sg‘@ﬁet%amg {hggpoxide
o BekoinE R e &%‘%éﬁ%‘gﬁdt‘?%mgﬁf‘?ﬁlg A o par o
> AP By GEICHOED i BEOT G eP SHG g OoeR BHUepREAp oD of
15eqa§&nga1&ﬂ%n&@@d%@mmmﬂmkhﬂﬁp?eaass according to the
i nventlo e cal ci um.coptent o
ool y hy i Bierakesti R ProRESE s arRie abiaiad g, e dnyepsion he
p olckdoyidating/2geheal th pqzilyhydroxyihsedrah@hatbdwdmcam@e may be
gﬁgoﬁf %}2&1[0 ]:)nt:ﬁ %? ﬁg@njogquaﬁ§§id$ eﬁﬁl;ﬁa‘ﬁﬂ?&m@ obtained

ESS nor e

parﬁtqm:@upme% ﬁoes@pmﬁlbftc Blonise apdf ﬂgc @%: gugi/or of

20 C 0 @B%oly%tsgﬁﬂ,%[" af hjghgétﬁﬁéﬁfuré BRIAafdn ﬁ%ﬂimfc@oﬂtp&unds as
the procgss acco

0 t.he inventi
Ot Rorrioehia B ORICion CHENs f R JOh TS BE B orolyaEin by
al lratwtlg @ ﬂ@yﬁiyaﬁﬁ@m aifphetieBy@ocabopwiiy lay:ﬁtmnyﬂuag amtnt”,

o BRE G LSRN S, R B i
t hand ¢ire @opirait of whizhis gropgrated hergby rplgranceul arly | ess
sthan orp utxéht%n '?:?/115@5: of %ﬁf&e&%f ﬁr‘%%)arir@ HERGHRYdnh from

greater an or he “process

ac @mqiw oxylatpd almhaeﬁ ht’fétﬁcaltbﬁe %leF‘rSFGa 6 & BRlvRYIOBYatef o

Xt_tﬁ’%fdi’&é!ﬂ%ne& ahixRRa th&edyHAQCHiRHAting Ageng SheTatier

of oI hydr oxyl at ed al i phat
a%enyco)tlltammg at least one OP tjoﬁowmg compounds : nitrogen, oxygen,

hydrogen, chiorine, 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 hydrocarbon

35 selected from acetylene, ethylene, propylene, butene, propadiene,
methylacetylene and mixtures thereof, of a saturated aliphatic hydrocarbon
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hydrocarbon or the m xture thereof is generally |ess
than or equal to 1 g/kg, often Iless than or equal to
0.1 g/kg and nore particularly I ess than or equal to

2 ng/ kg. Said content is generally greater than or
equal to 0.1 gg/kg. In the ptbeess according to the

i nvention, the alkali netals and/or alkaline 35

earth nmetals are generally present in the form of '
sakliested froagmethtuhy/ ethant, peopornbutine aidl roixtwesthereof, and of an
sul Sodi um chloride is

t K€ nosctei%d?c%grbmn%&g%c%g%tered In the process for

pr epaPartgutah mespon iwadaaiomdiragnic balpren campavni gfhich ian

ginh@aﬂbxﬂ& &ﬁ?ﬂ%ﬂ@%el&&@d ﬁ%wm%m%ﬁéﬁ Shikdapitmkd C
car bon droge chl ori de .and/
\EHBRIPRAES ra buandgeuay] Guerds, gfi aﬁhfwes WO
2Q&§M&%&Mﬁh§&w§ rSahvieheipig®ethyldns echid@obutafiages,
6 2 The$ chloride may originate froma
enfzﬁ}ﬂsﬁﬂf ﬁ%‘%‘%ﬁg}‘ nic chlorine compounds,

such aﬁmmﬁarnmnphsemaéxe tvf aydreetuk briogen pomepamdtwiod) 1s@n
prg n
dil ocyan e

Q‘g epr%)%&%%@ geléctéﬁi ARk ﬁlg{hgﬂgs m.loro?thangs vinyl

uene I socyanat e

neflusridp; Gnylidege pluodde andsmixpreg fhere®act i on of an
I nor QM'n%n%fanSyﬁaa@éf S bRAKIC 0k Qén @likq:&mh@ kél6cted from

aci.d vvltharretg %ﬂlo” € Such as So chlori de,
poiedhers, phleprisppgls. diloreg R eref’ one
advantrmgesais meiodiioeiate of a hiveal pelected ﬁofrmlkfﬁf epaid, alialine

t h d t t h

CHPE R P RED SPOReH BT BT B Ch AR
hyashtioceuy bnercusy, gas:esaisnitmd alogemunh bsmvge ar:dmmures thereof.
conb naeRin s e dhors pari ApRTSE LHbAEL Ufcfdin B chlorinating

t hageapisobthined it tnadl prgtly &omwmvférf@i pgparingeallyl Chloride and/or
Chi-gl m&&&gf&%?éﬁarﬁfr chideoRetnhedmary Iﬁ@hﬁgp@ce@w ic

hydr ocar bon may ueous hydrochloric acid o
éﬂa@a&%mw@{q’r&@mﬁr pesraBf 97¥ g}ﬁﬁ&ﬁhg%ﬂe GHPFH
f:ﬂf@fﬁ &;&%(ﬁr@pﬂﬁgo@oﬁtl yl clhl ori de and/ orf
chloro es .and/ or i_nol ys .
i ¢ D58 A7 S BRSO ROPERTRSY OE e ST tob R 1llspoxice
d emrdmgitu the tthenagp the dtiotnatmgt dgehted thepavkeizoxdated
Pof DL Syl Efiodt AL o BlocdEAGARD Bionde.
c hI or | Inathe prpcaspefor prepamﬂg ﬂ@cﬁppﬁldp H‘écqii@‘ﬁ‘ﬁ t‘b ﬂlesumvn ghe
ONdaBGors @ B MArAS Hd b1 HRESHf a0l ﬁil}bl%bh?&rocaﬁﬁﬂ midyde

o el S Jnchrier s S he by et s
Pr 8pANATY Sa., ehbateaytlsi3nofa3om

Mention is made particularly of plant made of or covered with materials
which under the reaction conditions are resistant to chionnating agents,
especially to hydrogen chloride. Mention is made more particularly of plant
made of enamelled steel or of tantalum.

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
out in apparatus made of or covered with materials which are resistant to
chlorinating agents, as described in the application entitied “Process for
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a pol yhydroxyl ated al i phati c hydrocarbon, an ester of

a pol yhydroxyl ated aliphatic hydrocarbon or a

m xture thereof and a chlorinating agent, the latter

agent containing at |east one of the follow ng

conpounds : nitrogen, oxygenl2-hydrogen, chlorine, an

organi ¢ hydrocarbon conpound, an organi c hal ogen 30

conpound an organi ¢ oxygen conpound and a netal.
rchifeshydih m%offﬁﬁan—(iésmﬁnt appaains”, filel mdhe one of

Hink Al
B R v AT .
th@hﬁmsmaﬁpmammﬁhﬁmfmw s made of an unsat urat ed

o PN e ORALO a2 BBHRELOH: biopRAFFLbRRGirn which

et hyl ene, "pro
rrecdxg@ragm mﬁélesm a@pmmr@sﬁ;@ra@@hﬂn%@dw%% a gier of

gtatd!r O Rydrbd: bﬁﬁbﬁ&hﬁﬂnﬁmmeaﬁma ted t
hﬁ &?m%ane g@ta%é.gﬁa m xt s th ot

rTeAgH e & PIOHRBENE 2R5R! GATALALRE YEREsR %%?%341%&?&&} one
MegthkiOdtep Grm@l@utdh a ﬁralde ofiad @:gzefedomﬂpmawdalmﬁmstant to

B B AR %ﬁf@’g DA BB Rucpl Birtormed.
¢ hMentbnisanets, moierpaktiakeriyr ofdestaliic mydtérrneich b epdrarlied steel,
g&‘é hhe {391%]18[? AN or nﬁﬂ? LR 1AL QRN ERER as hl gh-density

|"or oe ene, obut adl enes, = chl gr obenZene

anuoin*cthﬂanwotmm@dﬁne p@lﬁ%ﬂ!dﬁpe RepEdgnpslxtepatiporpgthylene,

SFYaRRGo RMIRARR 2608 PR IWGoERY yﬁvﬁiﬁl etldry ®dtyulphones
fI Borl ne caqnpound, sel ect ed f omf uorq%%rfé%aﬁ S,

aeft BRYTURIESS. 9Rhaphits HqlGRE FBrTeER
f I uor i Betha peboabxfos @ﬁ@aﬁﬂ@moxﬁamtmmgno tfrentvaionshe

o congm o i SPdE BT I RS AR SR Bl e esterof
t heolbfdroPeiated MhahGMOaamOnwrM@mreghm@nay be carried

S N loggﬁ%qeiéﬂ%@ﬁk@le las H?srggﬁéd in?h Q#)élﬂ:ﬁ oﬁ@ﬂﬁtféd rehitisuous

, niIc ar sen cobal|
t tparviesrfpr p@ammphiwham ipd infecamse szﬁ%VAY SA on the

selseal Uay athy 5}&% REamut an@me cOheshisfashitiBrisafporated
N@ntlon | nor é partlcularly of a process

wh e %%mEﬁiorlnatlng agent is obtained at |east
partly FEfdMa@nih&ﬂ@ﬁS:SmﬁdH o equainiiogs @btk fatrirodicite

s e

pr qmﬁéwdmﬁyhmdohlmhagc bydrogdrhen clomm@mméhmw%is peucted with a

L MR AL Lo P B8 bR Hei Yl qul PrdO%n mixture whose steady-
state composition comprises polyhydroxylated aliphatic hydrocarbon and esters
of polyhydroxylated aliphatic hydrocarbon with a sum content, expressed in
moles of polyhydroxylated aliphatic hydrocarbon, of more than 1.1 mol % and
less than or equal to 30 mol %, the percentage being based on the organic part of

the liqud 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
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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I n one advant ageous enbodi nent of the process for
preparing the epoxide according to the invention,
the chlorinating agent of the pol yhydroxyl ated

al i phati c hydrocarbon contains no gaseous hydrogen
chloride. In the process forl3reparing the epoxide
according to the invention, the 25 reaction of

chl orinating the polyhydroxylated al i phatic

h 0 QOA5/H641 6Tef EV AN SAchiompags f line 28 g page &line 5.

descr ;b}? tioh %Gtﬁﬁ@é n%zﬁﬁ&dlﬁ?ﬂ]y ¥, 2A9840nddfdn QEarb&@lM@éld or on

SA at page 23. I\/En i on, |
rcatboy g 20)d deriyatiap hayiaa 80 GFmeP %%‘?@Bg Rﬁ’%of greater than
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resis o chlorinating a es jal
hydr og’é CARPGFT ﬁ%?f%@ﬂf‘?»g*ﬁ %?xf“f% %aret éé}no the
Ofreqekiaf bf ctﬁaﬂmmfg terpoighyddx ghied |ahphatmfhyﬁm¢aﬂalou mayl hﬁ
th f

P HE sy AR o O G0t 0
pabayﬁmdc cxysts at éeberbedincappticanionr W WS4 62 0%%%“3% SA,
pcﬁc}ﬂ?%?équ(ﬂﬁ &l 10@el . hydr ocar bon or the ni xt ure

t here e carried 35 out in app
cover é\deRMOPHS ade praicelayiod 3 tepReTR %"?aéﬁ? {%)q% aad not
C %&%itﬁ%ﬁ ieggc @ﬁ&ﬁ?}r&: asatdesse vistted anmnﬁdiﬁ?lxiapl&inhﬁglbao and 2
entitle r s fo re a chl orohydrin
i r}’e%}é?‘}c%’mﬁﬂo iﬁa§tt ]aﬁtan‘iﬂﬁ%\‘glg’fe&gm gl(?l led in the nane
of  SQh\YprBéess tﬁoztﬂ‘repamgﬂ:hel agoxde adwrﬂmgmhc invention, the
ap licati

Bt By 5 pP R ARlxyBheq AR htrocarbon may be
nmimai‘ ma npﬁl@@ewcmf pyobyentian gesanbed BrapRYeRtion whi ch

$@R1187 3F §@%W%w a%PQg%' Mgl QMJ: 3t.ed

allp atlch rocar an ester of ro at e
21§ phablicetion P TBBIF S AT EREC HlErbaten © chidtiated
oo &k @%v&xﬁ zar{ %@gﬁdl ONkatbihd) ad egfet OF axﬂahd;rgg nﬁ@}aqneous ?olvent
RORERHETT o e e
rrat:iﬂmroaiéﬁxtmleemeﬁo@tnpanol chlbeoprbpmﬁmhtdnqh@rag@gﬁnqlarl\ggxane
conditi

RN R L P RSP o
rmh@wlyab@tlsm pmd@lgtS@ndmﬂ atdgass p@élly chlogispied arelof artealisin
a” 1)1/%&%4? | di%ialeéd ﬁkp%aﬁélﬁﬁﬂdx@&axhbzgh density
f| uor i B@;hg?)e po ypr S eg@t pOI@éé %nlgtgﬂxemventmn the

pefdaktie @@Mﬁﬁhg @ﬁ@ﬁolmdir@xajﬂw(e@ aliphatio hefiroeppon niayyde

et her ) 880' E/ﬁg ﬁ%g%ﬁﬂ?ng%g? Su'ﬁgl'ﬁ%?%hea%g%mpoﬁnds other

pf m»"tﬁe palyhpirepdated glipheei cdpuixowehonc sndedtmierdtio thdrpplication

I nyg nt&edm%‘roc 10 Sfor preparing a chlorohydrin in a liquid phase”, filed in the
pame of SOLVAY SA on the same day as the present appiication, and the
content of which is incorporated here by reference.

Particular mention is made of a process for preparing a chlorohydrin
wherein a polyhydioxylated aliphatic hydrocarbon, an ester of po}yhydroxylated
aliphatic hydrocarbon or a mixture thereof is subjected to reaction with a
chlorinating agent in the presence of a liquid phase comprising heavy
compounds other than the polyhydroxylated aliphatic hydrocarbon, the boiiing
temperature of said compounds under a pressure of 1 bar absolute being at least




reacti on of chlorinating the pol yhydroxyl at ed

al i phati c hydrocarbon, the ester of pol yhydroxyl ated

al i phatic hydrocarbon or the m xture thereof may be

carried out in a reaction mxture as described in

the application entitled "Cen#i-nuous process for

preparing chlorohydrins”, filed in the name of SOLVAY

SA on the 20 sane day as the present application, and

t hesecogtRatthel thetbollhg tsmpeaurp of ficeHlordtgrieinbmder a pressure of
Lg enc% Particular nmention is made of a continuous

§te- produci ng chl orohydrin wherein a
poI y hszrthe( ploatedomprepiratg thelepoiride agcpohing trthe snvertien, the

PoLyBydr Pl @G ? %ﬂe%ﬁ’ﬂg&&%?ﬁzﬁ{ﬂﬂgﬁc BYdrBedibot, 'ﬂﬁeeester of

thereot 1s reac rinating ent an
5 anpdyhdipeylated aliphatig hyfpordpop @7 dhe TBIF4Fe & ea?(g

st gadY bah Aldle P MOt inh O £RIRT CEREPOS Hdye tsqaaydmamw
al i phatic hydrocarbon and esters of pol yhydroxyl ated

al P gdc hydr ocarbon with a sum content, expressed
in rm];na@e ofocpsd Qﬂpteb"aomg et epbxiie qehartding tbyk[hr inwentivonthe

of nD
ofSH0Y w’é%ﬂ@éﬂ%’ﬁb Ypoy RS, iy Bl G001 & piferably
10 of car&@dbhtanlaiq;mcﬂreaetmmmn ﬁfh@ﬂemdvﬁ@t@pgmﬁﬂ@ew e
%ﬁ éQ%fhﬁﬁ%Q&*gn m xture consists of all of the
rga oun In the liquid reaction tur
ot her Wbe hgmﬂﬁ@acg@ﬁﬁﬁﬁmlwmsw the alrlfgew} ﬁ‘f}ésoéﬂfed or
fafsbeﬂse&s’iﬂﬂ%nﬂiogﬁas lisséibed B @Lﬁﬁﬁs‘edfiﬁimcbé(ﬂﬂ[&fmﬁg afiche
epOX|de rding to the i nven ﬁS re |on
o ShAPISP S TR estt SRR O s getiop igmp At
15 hydr ocghb mhcﬁaynbﬁu:eocmmpms thetreaatartts) éhepragad patctbe sfivent, the
catal yst as descri be
S oo e SRR Raolalks it SALLAna e lalysy, the regotion
8 lintemnd&liatdsk fts reaction pm@@tqomdmhe maamprybmrf&ugﬁﬁt al yst
based qq 2, t?%éa&u Wﬁlﬂé d%kylzﬁe&ﬁiﬂhﬁﬁ&’hy@m&ﬁbgn the

derlvatlve V|n an at ric i nt _of
gr essteepf peiyydresy. @a@aﬁlphﬁac iﬁé@"a@é‘ﬁ éE‘ii g’}el Cgf fHRepPg agent.
20 ?C' d angeafty ﬁhftkr:]sqﬁ'b&nﬂﬁf th @bly%@groxgﬂateﬂ aﬁlgﬁamﬂ’ lodesarbon may
or. e e cordi n & jioven
{ inth S G REAET e RER RO s By ARe e P ee
al i pityideoxhatedos iphboahydycdabon,daity aad egets vath the alcohols used
cat aI Z‘tﬁl}%g% a,lﬁgﬁ I g 1n6 GURES %ﬁéﬁu@hﬁgglk Gpdl oF a%ﬁne carth

for™ R oL n application
ZOOﬁﬂﬁEﬂmﬁmkthSGEwnﬁﬁsA frompage 8 line 6 to page

2510 11 negyd, 3) gﬁﬁﬂﬂf&i?ldt& ﬂ?{%ﬁ@ﬁ&&rbéﬁb% {sYelfderdd, the

te eratureo 20C "and
rr1?1:1})111’11:1&:3 of the glycerol may include carboxync acids, salts of carboxyhc acids,

fatty acid esters such as mono-, di- and triglycerides, fatty acid esters with the
alcohols used in the transesterification, and inorganic salts such as alkali metal or
alkaline earth metal sulphates and chlorides.

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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nore than 160C, a pressure of at |east 0.3 bar and

not nore than 100 bar and a residence tinme of at

least 1 h and not nore than 50 h. In the process for
preparing the epoxide according to the invention, the
reaction of chlorinating thelpol yhydroxyl at ed

al i phatic hydrocarbon nmay be 15 carried out in the
presence of a solvent as described in application WO
2005/ Thé 687 qiﬁpo‘fgtﬂyﬂﬁ)ﬁyﬁﬂ@d aliphesig dydibcinbpr miay Zharefosebe, as
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kéwdmarbanoesr@m@l a non-aqueous soI vent
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arflOo200841541 67 0ESOL VAN BAp rbpage 2tlhEs Bd wﬁ%mt o58d hitees 20
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presence o0 e heav u

ot her %ﬁ%ﬂ‘etmg’hﬁ %ﬁ&wﬁgé@pp OF Pl EPREBES
hystb@eas By inchsie(iRs ekihpid, tie fabity afpfidaeat amifbr esterified
ent.itled @1006%5 for preparing a chlorohydrinin a

| i JigoTPHh Pt1ed in the nane of SOLVAY SA on the
s a me dHye @sctiohdntereskiates apdHicdnt prodyctamdy bhéorsed in the

t
8 s GG BrdcRes, B ROFH SR ‘@“fm% et 8b Bitparing
a @mcblomgydrmﬁndmgﬂw S@Iﬁdﬁ)ﬁﬁf}%ﬁ‘%&ﬂ lﬁﬁlélﬁ c
hydr ocgpdpdiig adhcBsi ﬁﬁxtﬁi‘-e xﬁ@&ﬂhﬁ%ﬁ@ﬁh@ﬁﬁ q;olyaﬂydm@tam

hydr ocarbon or_a m xtyre thereof i.s

ARG YOO, M TP R B AR Fb B g fo e o
of ofbutibii] Be PRABEL, GRngiieai e hapuiticd @resampn tirgisagibierhe

h h |
e A R T R e o
pr Hssmeézabds the veactiob gmdwt:‘@ ddi thgf@tzﬁcbréaepmdims 15C
gr eat eiﬁn %D?POCEELE &8}&11&&% ?Bﬁdrtﬁe Siodoldrin may be
yarin under a sure o

chloro bar absolute In

t heensrasedbfemftay OlFpaURPONGRTS 106 tissaqtion TixRET i 4egoidgnee with

t hfaéﬁﬁb\gg 3% &%a?b%@ﬁl a ﬁaﬁdrpwajgﬁomﬁn bMat BOQMPtb? SA, ffrom

pol yhydr oxyl ated a |p roc ster.o

5 pees/yimokinnagsdo émeg'ﬁ & BLERSbdr. Fabfhula mension

m x4 mhde dhepasfionBy beotapid (hﬁhllatlon of a
water/chlorohydrin/chlorinating agent mixture under conditions which minimize
the losses of chlorinating agent, followed by separation of the chlorohydrin by

decantation. These other compounds are those mentioned above, and include

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 chiorination of the polyhydroxylated aliphatic hydrocarbon may be



out in batch node or in continuous node. Continuous
node is particularly preferred. In the process of
prepari ng the epoxide according to the invention, the
reacti on of chlorinating the pol yhydroxyl at ed

al i phatic hydrocarbon is pref@rably 10 carried out
inaliquid reaction mxture. The liquid reaction

m xture may be single-phase or. multi-phase. The
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s ORRAEE. AR sthe o R SRA VAT sl 20 RE 2005, and the
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hydrocarbon, an ester of a polyhydroxylated aliphatic hydrocarbon or a mixture
thereof is subjected to reaction with hydrogen chlonde in a reaction mixture,
(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 chioride concentration and the water concentration in
the fraction introduced into the distillation step is smaller than the ratio of
hydro gen 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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reacting a polyhydroxylated aliphatic hydrocarbon, an ester of polyhydroxylated
hydrocarbon or a mixture thereof with a chlorinating agent in a reactor which s
supplied with one or more liquid streams containing less than 50 % by weight of
the polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated
hydrocarbon or the mixture thereof, relative to the weight of the entirety of the
liquid streams introduced into the reactor. More particular mention is made of a
process comprising the following steps : (a) a polyhydroxylated aliphatic
hydrocarbomn, an ester of polyhydroxylated hydrocarbon or a mixture thereof is
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separation and the treatment of the other compounds of the reaction mixture from
30  chlorination of the polyhydroxylated aliphatic hydrocarbon may be carried out

by methods as described in the application entitled “Process for preparing a

chlorohydrin by chlorinating a polyhydroxylated aliphatic hydrocarbon”, filed in

‘the name of SOLVAY SA on the same day as the present application. One

preferred treatment consists in subjecting a fraction of the reaction by-products
35  to a high-temperature oxidation.

Particular mention is made of a process for preparing a chlorchydrin

n
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thereof is subjected to reaction with hydrogen
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In the process according to the invention, when the chorohydrin 1s

chloroethanol, said chioroethanol is generally obtained in the form of a mixture
of compounds comprising the isomer 2-chloroethanol. This mixture generally
oontéins more than 1 % by weight of the isomer, preferably more than 5 % by
weight and in particular more than 50 %. The mixture usually contains less than
99.9 % by weight of the isomer, preferably less than 95 % by weight and very
particularty less than 90 % by weight. The other constituents of the mixture may
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m xture thereof by nethods as described in the
application entitled "Process for preparing a
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al i phatic hydrocarbon", filed80tn the nanme of SOLVAY
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By halogenated ketones are meant ketones containing 3 to 18 carbon

30  atoms, preferably 3 to 12 carbon atoms and, with particular preference, 3 to
6 carbon atoms, and in which one or more hydrogen atoms have been replaced
by a halogen atom. They are often chlorinated ketones, and more particularly

chloroacetone.
These halogenated ketones may be produced under certain conditions

35  during and/or prior to the dehydrochlorination of the chiorohydrin i the
processes for preparing the chlorohydrin. In the first case, when the
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¢ hlth%fxq%soxgggg bt Jﬁ&t%g &Sllng}é%f bé?e's whacha "Btaﬁc agent is used

reac vents an I n partlcu ar ,
10 matm$upefﬁh3ecm@t§®tﬂpammt§étsﬁé%ﬁlafl%éf 170§ FHAse thap 2 moles of base per

- c il AL SPEIRBIY RO In ¥R cat- i€ {Y QsRBaRPaR sk a0leatts .05 moles of
usually greater than or equal to 0.01, preferably

gr eatedier Mofeof chlorgbYifit 1 0 0. 4. This ratio is usually
| ess t ITa8 water echiaht dfahdfhixvnck @redrsimthy chibedydtihand tre basic

T e e L
15 s a| d cMWinmndbe heh}dkoahéorgsnenm tamrigheutibydreating thﬁ?@hi%fﬁhﬁdl‘m
gﬁp{qr %z}es#‘{] &:]%En%,o[ﬁg PLRESH GRRRE ﬁkﬂﬂ ka$ B&nthi® QNBlvent such as

xture genera ) contalns

m) teose idagrribedsnipatowilghd, 06’# -6f fén theayaie of RN {51

mor et AR 48LArbdhioNRItBRImaANSe batriBdbiti26 dbaiibe® etht gptication
50 %_ The mxt%lre usual Iy ‘contains.l ess tha

% tSytifled grposss farmech ePEFIdE STt P et e
20 by d‘fhw'lpﬁﬁmt ﬂ:ﬁihh mdp;a{hnc;rmﬂmglageﬂté,sfﬁed ingthe 88neEHFOLVAY
e_other consti
S ﬂ?:eosﬁﬁlg&ﬁﬁgs SR tj ?%1% ﬁé’%ﬁ g[@ p‘%%t%gges ¥ais
pr aparrpmgteﬁmeredmd@emdmnol such as residual
react afﬁ&c&a%%@ugﬂ 1%%a@%8?9?:}(§>esssﬁl: bingdiflepoxitic wherein a

particular ocess according. to, th
i nvremtaommxméwsuh@gémﬂ@#mw% qfg noly ydroxYlated aliphatic

25di qlis}c@&éaﬁioapa{]&éwr TR ﬁ&lﬁhﬁbé}%ﬂﬁﬁcﬁ eRsHack hidrogeber ot & sixture

obt di ned in the formof m Xt re of con‘gounds

cortBFree Wih #ieBlOriSaNRS desgt, the SPEh G HRILIBE 1 1o9h 0 £ of
of chlerdhpiriiped Ecgpif@mnoh mikturd s subjéckddun @ sybseguetichemical

o n}egci:t{]osn urfritt)l{o%t %r z%ment i b
Mention is also made of the 'preparation of an epoxide comprising the
30  following steps : (a) a polyhydroxytated aliphatic hydrocarbon, an ester of 2
‘ polyhydroxyiated aliphatic hydrocarbon or a mixture thereof is reacted with a
chiorinating agent and an organic acid so as to form the chlorohydrin and
chiorohydrin 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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wei ght of the two isomers, preferably nore than 5 %

by weight and in particular nore than 50 % The

m xture usually contains |less than 99.9 % by wei ght

of the 10 two isoners, preferably less than 95 % by

wei ght and very particul arl y2Bess than 90 % by

wei ght. The other constituents of the m xture nmay be
conpounds originating fromthe processes for

p rfegetion nfjthireactiion miizraopotspmed in step &), sayl fracsiondaving the
%%E%Btﬁng sﬂi@ﬁ‘ﬁé {h%q?%ﬁoﬁ’ EAIHEL Sb %Yr@ﬁ&gﬁ (a?1 ng suB &eted to one
partlcu

nass rati O omar S
1,03 1pfire memrsdpéﬁ:pg sefiseqpnt tosstep (), and (c) a basic compound is
2, 36l &t YEROERNG NS st s Jubs Hoxst@r(@)agoeas th F@idt Bfeast

o-irsrii TreierBhEAE, i dhJoRbSEnt e he ChipTA i dggnt and

ante ofg’aﬁifc%atﬁoyasltefmrtﬂhalepomdequabaltso 25. In the

proce ccor d|n I.hven n
chloro yg}quﬁ regc tt%rr%opzrlyopefelénnclu é’hg&ol}bté@} A'ned in
a pr oc"@saémstcaiehydrgcﬁlmmt@ﬂ ydatofitandyies exepige@ O ¢ongmaeUs Of

m [
%g%%%M£¢%pan 2-of : 2, 3-di chl oropropan-| -0l nass
Fati o T R fithehasq %%t@eet T WHCTS, ADPYPPTIEia) fhy residence

agﬂh@&fﬂﬁtr@elcvan@s SurindtBObAIE trestheit RIRRFHAIPRBRAtel than ot equal
obt ;; pr%égpggfé'%gtg{s Stma é}.luali] % Br QR 3%%“;%&&1%%% erence
1 @e@tmctlhhm bﬁec[xmpam 2 50IThiz, @rrali @hdrahepesiane fimelis omamonly
t10 r eat er {
or vty o T el e B e GeBlonl @ 1, Opoe reidence
gr mt of thelreartants sigéihed & the gatirioetweenyth a(plmlmﬂfethel: yeactor
gr d GG fi
&%flgr op?opan ?lﬁ%ﬂ gbotr ?1%8 agt arti nglhf r gmozﬁ faflel of the
aI asarts- t he

1,3-di vﬁé%m&@a&cﬁmﬁha&@usaﬁahpmmﬁe deeﬁiﬁﬁﬁs

rat|0|s often of the order nat
k e BTELY FRE G At R ErEALuTs oqfo as} %ﬁﬁ]q%% q% %‘B%fﬁm isat
30lcast@OBC. Preféabhiil i a8 1dagt AP Ce dnhlonpratesasorgneparinigttie

artlclar refer t
vvhe% loena§ ‘E&J%to e %F%tgoéi h?h re&%cﬁ\ é%&gfﬁ' %iace&”i ta
bytmlzmdtmg@f nat wore fhh@%@ﬂa Difefasably i 1®n¢trmt3 an 120°C. Ina
fa&i@gnat ggﬁvm{n% ﬁ%ﬁl &%ﬁ& llsyﬁ'oﬁrﬁDQB 89! M\ sect@sticular

ket ones produced under certain

coﬁ%ﬁlﬁtﬂff Biedemperatige asﬁgoraéa/teﬁ drior to the
dehydr Bpmb?hbd%@é iR BrphribHeh LdpoRidRyedriiihgitd tHeivention, the
P OSSR S yB SPp d, LL PLOL DML, 1 L0 o
d I ebdobirte pOdpa ik preande v 4t heast O bmh amghtia Pefdéraldd ity at least
A
nvention, the dehydrochionnaﬁon 1s generally carried out at a pressure of not
more than 25 bar absolute. Preferably it is not more than 6 bar absolute. Ina
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 dehydrochlonnaung the
chiorohydrin 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 smpping with
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the isonmer 1, 3-dichloropropan-2-ol. In the second
case, it has been found, surprisingly, that the

hal ogenat ed ket ones nay be present in a | arge anount
in 5 the chlorohydrin obtained by a process of
hydrochl ori nati ng a pol yhydeoxyl ated aliphatic
hydrocarbon. In this case the hal ogenated ketone
content of the chlorohydrin obtained is commonly
or8aer than or equal to 0.005 % by weight, relative

toth xture of the is rs of t chl or d N, s
o of Falo v Brsey teaarn OF Tatuhettd ResStr SR SF b gppxide s
smoﬂyem thas cmmm b §.011 €6 dytwiaghtoprefegabay lesotha 0o equal
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RO BR Al (el el Pt B Fablec IS8 TRortlaupl o
t 00 003 ‘Ve/bsbyfewbt ofbiften the spoida gomtaing af feps 0.0041 {Vahy Wereht of

thﬁalgg&g,%gq(e@gggrdl ng to the invention, the
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f th
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chlﬁlgf}gﬁg%??p&gldwjfgﬁgl naﬁiehe chl orohyijri n ?/f/i th a

badelydg nce or absence of a
cat al YQJccm‘dIngi t6 aRe&ndvatgnt f thapfogessutcdrii@g to the invention, the

R

or gimtilleti@n mpmmtmnamdm strippingoinghmpresenco phwaiet shis treatment
Bagle 'cﬁxq{e%}g& ﬁnmyﬁﬁgﬁ{c&lo@fn@&gﬁe éxﬁﬁanaﬁﬁﬁé&e*i‘@xﬁb@al ofa

I norgani c ounds e oxl des and

salftastiosf corapased essgm Yes v@é@fb?éﬁaha&genﬁ ??@%‘?? and the recovery
c a%l?%{baéhﬁﬁoh e@ﬁcélﬂﬁiﬁ cftel RetogOEontémr

exanpl e, neta ce is given.to
al kal i Fﬁ@?‘é‘( %Eﬁdmé%t’l th% hé‘ﬁﬁ?‘?‘? ?iﬁlfeé‘i’%e Cog%é' %rﬂt]h
pOtoBIiﬁrd)higfﬁkﬁﬁﬂ c&ﬂh@hlyﬁbﬁﬁhhrﬂbﬂ(éqmbﬁw @ hes eofvemherclative to the

pa%{gﬁ#l a{'ﬁé &g gtﬁrcg-g?ﬁ);gf]%u?%% r?ﬂ% %}&dequal 10 0.04 %

i qugmdaghxrandquﬁnwy partic@ier prejemne: ls@I thad esresuairto 0.005 % by

o SRR, Sty O UERIE IR Lt ESE%S%WE%PW%@ of
Ca(k@lﬂ)@natprm ketbnesdelativi i tha anippire ol Gp@eriof mﬁfé%oroﬁydnn

- ther eofTia¢ e RRkhi i prelérhdi g%ed‘z%ﬂi-@ﬁc dﬁﬁllﬁu:ﬁll ihitidpresence of

35

alkaline brine is neant

NaCFaterof Thafgason der 91538 thebt e b ol ?%m et hdlofhared

el agidRliy Shisrdata6es Sor ckampidthenivaef alibihi chioorgeeone fdrm 2

t h Sow o LIlItltl bc,%nary 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
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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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 particul ar preference
22 greater than or equal to 6 % by weight. This
amount is commonly |ess thanZ2dr equal to 60 % by

wei ght. An anount of approximtely 50 % by weight is
particul arly appropriate. The basic conpound may be
useploitatiLfahs paipetiies pBligiid/vapoen gspiliine ol Srachipiry or
%Y%or %ﬁﬂ)g&icre{o e&ﬁ&:}?ﬂ& eff“g{zﬂ(e €566l therhb the clﬂoroacetone
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ofcongct mwg@@s EOTIEPHIDGTY PROXId 25PIRPEP EeREToE:
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0 wej

15 V\h the .d hl
o X Ao it TR b BTGB DAY Doy B Whief fobilins water
baﬁﬂd&h@@ﬂjﬁ)@iﬂjﬂ of tHzheldeensitd Gotonesis withdnewn ainsiougusiyt fom

2 GEbtEEh LR 9, LSRR Mk

d ecth]mtobgahim s wahdxawnrmzyb@e 63 A bebioenmpesmd esadded &ithien

oL B Ot st e
hywh@bmemqwawe@maémdw& aﬁ@n 8).1vig lagp §7 br fram 1

gaﬁﬁo&gﬁe@b@%{wﬁ;f% 8&&)@ ﬁg gﬁri::t&eﬁétﬂie 0@k [a% (DheA paesiedin is
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i Watceanwgwé{m@mrlé?a& Smﬁtﬁlﬁ%ﬁj@ﬁ‘&@ﬂ@hﬁsi Bonis

na&gxdeﬁsea(mx ? gsfﬁ@nﬂ Sfrezfm moamthﬁgmrcoapmdw_b frdme renctor 48) via
oSt aTobs Sinl bty s AR E AEBSLI ORI 47 Tie

of aquepud piiapd sepayited off iatrdnymed ‘t@ﬁﬁy@ﬁ* @%@&%@5{8@ by she

m é%)gﬁ IEFS{ &9br W du@ LT rhatiupg e?i(gs proﬁﬁ’c% constifutes the

xture containing at, | east
c hpmﬁm@y@w%eﬂéﬁtﬁﬂg)féfw}?@h& WERARVROY rﬂée gﬁP%hﬂfJBF)a cThig crude
G%O g@& ngg]qmlggdmn &@ait i on Wit hout treatnent
tvvee

of an gb% I(EHJ%? Ialg?s 'gtl} g?gc%ssoiccgl%eméo tO%ga]r_n%'élllt?Oql
chlorohydrin 1s employed which contains at ieast a part of the chlorohydrin

obtained from a preparation, starting from a polyhydroxylated aliphatic
hydrocarbon, by reaction with a chlorinating agent. In this aspect the part of the
chiorohydrin obtained from a preparation starting from the polyhydroxylated
aliphatic hydrocarbon by reaction with a chlorinating agent makes up in general
at least 1 % by weight relative to the total weight of the chiorohydrin, preferably
at least 5 % by weight and more particularly at ieast 35 % by weight. In thas
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 one of the other processes for preparing the chiorobydrin that
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30 following steps : (a) a polyhydroxyl ated aliphatic
hydr ocarbon, an ester of a pol yhydroxyl at ed

al i phatic hydrocarbon or a mi xture thereof is reacted
with a chlorinating agent and an organic acid so as
to formthe chlorohydrin and26ehl orohydrin esters in
a reaction m xture containing the pol yhydroxyl at ed

al i phatic hydrocarbon, the ester of pol yhydroxyl at ed
aI havhatércenvisdpeat sbdvenis g@terathy arlgast héo b werghtareferpbly at
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bagd G dahus atiaichi@nghod st i Which iy cHiGroBY @GS Rinkd in

contl nuous or. "dj sconti guous nmode. 10 The durati on of

the IS5 &2%30g 4 sPiYedwher e appropriate, the
r esi depgferatliy s tﬁ&sttph@:esm@mpbﬁngithei apgxitih eodppgses a step of

S, ERER g g R oyt RO S bolpefRRherch (e n

patherp_rud:eas preference greater than or equal to 0.4
s. Thi g dysahien o%z &t AR Kt briBesk ForGREFR MM he

| ess than or “equa , nmore especially less.than
or epefide aqcprding to th emee%qmer STRIES Of hgehiproipdan obtained in

regﬁa@@t)gnd &)debinpRYedm fdje(d)ati o between the vol ume

e_feac occupi ed by the.liqui.d. phase
phasesF FIgF £ AR SRS Qutirians of plaAf, Which Can be used to
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o ¢ e TirtePob el HuipBljed Pl !¢ Rl bl eticbityarin
t e rqngmatmg froitsa sgactop forl Céhls‘mam& Pﬁyéy‘éfpabﬂawdlaﬂlph@cat
r (:ﬂ%%o{r gﬁ)t RRalf RGR3SH {Ohe Eﬁl%ﬁﬁ{yﬁﬂﬂ vidighesROXi A Stream

acc he I nvention, the reac |on i's ner a
c arligtcanAingYater aﬁ@hﬁ@%@é@kﬁd&%ﬁﬂeﬁ Bt Wik ﬁ%mww from

Pr bRm@PI0) Via Iink (ROf. Tﬁyﬁsﬁﬁﬁﬂf thd @6lurdrts &nthﬁte[vﬁi via line (22)

o G € s SRR Ly 0 o

f r QipbéhibnaYE.an olefin (23). A basic compound is added to the mixed stream
of the chlorohydrin via line (25}, and the mixture obtained supplies a reactor,
which can optionally serve as distillation column (27), via line (26). Steam 1s
introduced into the bottom of the reactor (27) via line (28). A gas stream 1s
withdrawn continuously from reactor (27) via line (29) and supplies a
condenser (31). A Hquid 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
pipeline (34), in order to ensure reflux. The crude oxide product constitutes the
organic phase separated off, which 1s withdrawn by the pipeline (35). This crude
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25 In the process for preparing the epoxide according
to the invention, the dehydrochlorination is
generally carried out at a pressure of at |east 0.08
bar absolute. Oten this pressure is at least 0.1
bar absolute. Preferably it-2%-at least 0.2 bar
absolute. In the process for preparing the epoxide
according to the invention, the dehydrochlorination
| gporadeisputified air & disdliatuwin sdcta. pressure of not 30 nore

6 bar Abplngf Xt e R fALAS fist Brodils, P prepprifhe
prepexide accowling wrthe invengom, the sblprc&wdan gblainedin gteB & dn
Patdhi(GHis gwea AREmbHGLP b%%ﬁﬂﬂ%nb&xsi)f Bkep kp 3 bar.

The " epoxi d 1s for he process ftor
dehydr FFF"@FP%WWS? REoV1 ‘??IRWEI# TERATIRG AFBOFEfrov ed
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AU SR e SR F85dbb de.

equal xi de
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et ones., e i nvention _ther r i ke pI 8, &0
o FOSHE h DRSS BsRipird o pis uier pE RSB PnBL LS

t hglantor equal to 0.01 % by wei ght. V%en the epoxi de

than. o R oRBEAE bEEb Fyted b phete BEEHBLEN dpolliaRp !

t i W@ BROS 16’hef BRESA &A apgin ppigHion HAPS kRd21.4, filed in
I e@e hhME bF §§LQ/fA‘I’ ke, &tﬂh@/ﬁgm{}%' The tORIiak-QFaapt (€fare, for
ket one and th |de re such that@ﬂﬁ i S 033|ble

t of és ‘Fﬁé’ﬂhﬁi gﬁéﬁa‘t“b WD PTG ChARRIC rsely

af f eCtFl@@e 3t dﬁﬁuﬁéla&hﬁd phrtiemintistieenyof plahtovidcis tan be used to

sel | '

d tions for de dro .t he
e R R e b R A R
p roc esA strezoo 08 chigrahydting3 7 hecempg <fmm ¢ heactor ferathpaginating a
t f I t
coPSRREtot Rk TN R HERAAE) AmikDEwif «WEAR %er
st eitlpohydrin 39 Rbtapredseare & TRCIQRE hypft ogingting Ehplefn (38). A
beb gk &AfHouRE iCatideR b ﬁ{e ﬁ&éd%&eﬁﬁ w@{mﬁ&;@n@gﬁ w@ fine (40),

and enablling t he r m) of a r i on cog}gﬁgg{
s 3hihE BIxGeb %8 C8H RS
I eaRMBENOn column (42}, via line (41) Steam is introduced into the bottom of the

reactor {42) via Iine (43). A gas stream is withdrawn continuously from

reactor (42) via line (44) and supplies a condenser (46). A liquid stream is
withdrawn continuously from reactor (42) via line (45). The condensed
streamn (47) supplies a phase separator (48). The aqueous phase 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
sector.

In a second particular aspect of the process according to the invention,



20 of the chlorohydrin having a reduced hal ogenat ed
ket one content. Following this treatnent, the

hal ogenat ed ketone content of the chlorohydrin is
commonly |l ess than or equal to 0.1 % by wei ght
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chl orohydrin, preferably | ess than or equal to 0.04 %
by wei ght and with very particular preference |ess _
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n found t at the.
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and wherein step (b) is consecutive to step (a), step (d) 1s consecutive to step (c),
and the pairing consisting of steps (a) and (b) is parallel to the pairing consisiing
of steps (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
epoxide according to the invention, a mixture of the epoxide obtamed in steps (b)
and (d) is employed in step (¢).
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15 chl orohydrin, is withdrawn via line (5). A basic
conpound is added to the residue of colum (3) via
line (6) and the m xture obtained supplies a reactor,
whi ch can optionally serve as a distillation colum

(8), vialine (7). Steamis-2%9ntroduced into the
bottom of the reactor (8) via line (9). A gas stream

is wthdrawn continuously fromreactor (8) via line
(10) andomingpb aascomd 2mbodmtentse ithe £2ynd protgsy fivrpreparing the

t . et .
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(15) in order to ensure reflux. The crude epoxi de
prretpEfit€onstit utes the organic phase separated off,
WHRYL B rdaStonifidrhgrpechiloriatin @npilefel, ifen (hich exitha scactiomimixture
25 eFo i.de ifﬁhgogcr’ified in adistillation sector. In a
firs 01%@?1(“@@ IydiBet of the process according to

t fp) b mett if@niehydrhtidovimtig which issvpplsdesiithviecivaction mixture
cont ?for&gc L frdef? ?éatctog é@ag‘t‘d fibont Wich BERY Q{Eﬁgﬁdr{‘mixmre

obt afned troma pr fation, starting froma
pol yhymtaining|tee epxids, phati c  hydrocarbon, by reaction

W (11 2 Redefilr 951 dRRIriAfingE ?nyhylifbﬂyhitéﬂ APREE hydi6cadasd, fdin
the” 30.chl orohydrin obta

y inéd from a preparation
st ar WY 5ty W?%O%W%P‘é‘igg%? ¢ ?ﬁOBH‘inbc
hyﬂ?ﬁ @eedohﬁrfOItuehyaaFMbﬁnamg, Iwiﬁci}ctalsgpﬂm_twiﬂgthah gextion mixture
makes | ener t | east . T
Lot rgrrdtarishy ©F opn STt rdiiaRicigh bl bfeining
at balstegoxidepandwei ght and nore particularly at |east
35 0 : o . . L
?rish e Sgpefhich s popliSd wRL e Eodlin BEREISE ckiind fom
and 3&cpardplanddiom Feectombédde t han 60 % by wei ght. The
eXidPinGHiOf RAMEF i) is dis&dutiano Bictod ) aleR@er {d) amdiRycutive to

one of the other processes far preparin he e
CCagR R 0 BB R onS R SEARPTR () AES R BIBNE., Wi the
lgeﬁ@hﬁ' gbo/nsadﬁng@ﬁﬁdﬁctbrs%dcbm&\@d)ght , preferably Iat

east n .% wei ght .and nor e .par t :
0% by by hiatt 7 pERprE e BROBAR Bl Bl 4 ERG: 87 the
weirgittneanof rpmefiep ablegstiyett ofthe halngenasd kesangs fpemgdan the
A"Bﬁﬁt t hese ot her processes for preparing the
chforoehydrin, preference is given_ 5 to the |
hy pochlTbe Persitians o§stenfclgnay bh thopp desorbehin application
aceanh 3009034 fehih E%r%a&li@dﬂ sepvay BA%?@;E @p‘;ﬂﬁ:t&ti&@ r f
preparing an _epoxide, co | w.(a
D B 01 P2 o A BEBIaE B S SOE RS e My S The
ol ebhditiodDf skpS (@ Rn@{d)Rre Mt exgnilbahete]desatved rariidbyn above
chl O{hi natin ahggj %hydr oxyl at ed

in the presentapplicatiofl.

The process for preparing the epoxide according to the invention may be
integrated into an overall scheme as described in the application entitied
“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
comprising at least a step of purification of the epoxide formed, the epoxide
being at least partly prepared by a process for dehydrochlorinating a



10 aliphatic hydrocarbon, which is carried out in
parallel with step (a), and (c) a common

dehydrocbl orination step in which the chlorohydrin
obtained in steps (a) and (b) is enployed.

Preferably this first proces80for preparing the
epoxi de conprises a step of treatnent intended to
renove at |east part of the hal ogenated ketones

f aspgehydin, sbid &llerdbiyarie dsing/At bastdiartly propared by stprocess of
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chl.or oh drip.,v

. %5%{9" s a0 LirzaPY aeohb Rl 54! (it liog 18, lfme
15 ophijead dbyalﬁﬁir SUPpHSs dramolr,l wihicl narc@;bnmnlljf gzye asdigtillation
ltkge’u“@&g%%)r vx(aj L (5§) %ﬁﬁ&d‘%&%& B RRbE RRLBE (59)

Vi a t
wi tviedlireiA0)c g gasaicaag] i Wlﬂtﬂwm 8%4@110%%; ffgg}agailﬁph(ég’) via
( 2%15: ﬂ Bﬁk}h@&%ﬁ&gﬁg 8Y. A3dhid sﬁrehmqybsﬁiith&i‘aﬁx%am
IS WI ont 1l nuousl rom ctor (27 M
( 3@pnurmeslﬁ neereaeier ST é%ﬁﬁl{l%%z ’375 éﬂsszi H5p (64) Stppies
20 SeRaias 2 e;&&%} (65hh T heaquenttphphasparari afis eetunfeﬂ té the top of
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pi ﬁéff‘itcﬁ
oX i pedifer mimmtasmﬂes bigantcehasieepattaganit, o?vhpdtiagemthdrawn by
separé'i\]%;%gl%ﬂ whi ch is withdrawn by the p| pel i ne

crude - epoxide is purified in a
d| sti | |feottom r@etqrovhlch\@mmwgl Y 8°THC SRAEHAIORSOHTIR L) 15
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accordin nventl on C r %ﬁta
R A A T T e M e
or Sidwh) FesE MirbBuddaRto(thy 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 refiux. 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
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an epoxide, conprising : (a) a reactor for

hypochl orinating an olefin, fromwhich exits a

reaction mxture containing a chlorohydrin, (b) a

reactor for chlorinating a pdlyhydroxylated aliphatic

hydrocarbon, from 10 which exits a reaction nixture

cont ai ning the chlorohydrin, and (c) a reactor for

d etlw&ma@lxidu theathi ovghyanind f chiprosipabl, ¢l walyiydirdreylated aliphatic
ctor (a) and from
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&gch orinating an olefin (38). A 25 basic conmpound
d to the m xed stream of the chlorohydrin via
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t .
c e gt o TR i L LS Bl laftTor OB % Bhdnd s,
t he bokheowraniplesthelow dh@tr@ﬁ tha myveniien, pirhwithors fiming ks
&3 \évl thdrgvvn conti nuousl y fromreactor (42)
a EE and s es a co ns
gl 7 o 8O SincaREHat ML MR eq‘er%-mtfﬂélééééfgy weight
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se ar a ell ne
(58 thq'ml@n‘cerq}?éi@oemeor@nt@t m}aﬁi‘ﬁ tadhg @pléﬂoroﬁydnn produced is
di ghihéddabing/Bp. TREEQEctivity Rr PREADE oPBYdroBsHT

aspect, of the process according to the invention,
gplchiorohydnn 0.1 %. J

Example 2

A mixture of 434.6 g of 1,3-dichloropropan-2-ol containing 3.7 g/kg of
chloroacetone was distilied following addition of 66.5 g of water.

The distillation was carried out under atmospheric pressure by means of an
adiabatic plate column surmounted by a device aliowing 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
collected :



-28- epoxide is obtained at |east part of which has
cone fromthe separate preparation of the epoxide
starting froma chl orohydrin obtained by reacting a
pol yhydr oxyl ated al i phati c hydrocarbon with a
chlorinating agent. In this ect, the part of the
chl orohydrin obtained fromth& preparation starting
fromthe 5 chlorinated aliphatic hydrocarbon by
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epoxi orlnatlon reaction m xture,

5( c)l ?admhkpompm%pémwgdﬁﬁsélatqsl orohydrin by
chl orinating a pol yhydroxylated aliphatic
hydrocarbon, (d) a step of dehydrochlorinating the
chl orohydrin obtained in step (c) to give the
epoxi de in a dehydrochlorination reaction m xture,
and 25 (e) a step of separating the epoxide fromthe
dehydrochl orination reaction mxtures, in which the
dehydrochl ori nation reaction m xture containing the
epoxi de, obtained in steps (b) and (d), is enpl oyed,
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
pai ring consisting 30 of steps (c) and (d).
Preferably this second process for preparing an
epoxi de conprises a step of



treatnment intended to renove at |east part of the

hal ogenat ed ketones fornmed in the process. According
to a first enbodi nent of the second process for
preparing the 35 epoxide acgdrding to the i nventi on,

a mxture of the epoxide obtained in steps (b) and
(d) is enployed in step (e). -29- According to a .
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t he epoxi de according t @ Lxel Mngention, the epoxide
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pl ant. The conditions of step (c) may be those
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dehydrochlorination.

4. Process according to any one of Claims 1 to 3, wherein the basic
compound is selected from aqueous suspensions or solutions of NaOH, of
Ca(OH),, purified alkaline brine and mixtures thereof.



conditions of steps (c) and (d) are, for exanple,

t hose described earlier on above in the present
application. The process for preparing the epoxide
according to the invention gy be 30 integrated into
an overall schenme as described in the application
entitled "Process for preparing an epoxide starting .
~froma chlorohydrin", filed in the nane of SOLVAY SA
on the SABRAQcANAhIGo RIEREN WIRRR iAol ofsict he
content “of I'ch 1's I'ncorporated here by reference. |
Rentriopnd Br theragaoss sqlutigrereSusPensiop s 8wkt then op F@ﬁ’ﬂi 9 hge
8, SOOK HQ 18R LTI, EHNG 681% beardigia. step of
purification of the epoxide forned, the epoxide

bei ng at | east part.l repared . by .a_ proces or..
dehydr och ké@?ﬁa%‘r‘??&“é b b g, vorbio g aﬁ‘f‘o“élg?%basm
cdongionhy i the abedong seititibie astusparsidnyis pf sgpae:athalzyy 30 % by
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to the residue of the colum (54) via line (57), and
the 15 m xture obtained supplies a reactor, which can
optionally serve as distillation colum (59), via
line (58). Steamis introduced into the bottom of
reactor (59) vialine (60). A gas streamis

wi t hdrawn conti nuously fromreactor (59) via |ine
(61) and supplies a condenser (63). A liquid stream
Is withdrawn continuously fromreactor (59) via |line
(62). The condensed stream (64) supplies 20 a phase
separator (65). The aqueous phase separated off is
returned to the top of reactor (59) by the pipeline
(66) in order to ensure reflux. The crude epoxide



product constitutes the organic phase separated off,
.which is wthdrawn by pipeline (67). Another reactor
whi ch can optionally serve as distillation colum
(71) is 25 supplied with ch-orohydrin originating
froma reactor for hypochlorinating an olefin (68)
via line (69), and a basic conpound is added to the
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Kaf vFteh afprepfting achipupyder By Wl% ol conmon

distillation sector via line (80) The processes and

r{bﬁﬂ Eteﬁ aﬁﬁlepiheﬂg @b thg)r(&fy?ﬁﬂ rbefoekdmdtlm@e poklyhﬁdrewimed e
en O Xl e
chl Bietin aPERERg WHRy yaRs Rl Bkt @

hydr ocar bon |s ethanedlol and the olefrn |s et hyl ene.

Thea poones selsydnchlptisationdtapdnivieeh thp sleradrimgp@ined in

pre &PXIde i s propyl ene oxide, the
chlggéﬂggrln §§Q: ?opropanol t he 5

pol yhydr oxyl at ed al i phat.i c hyd ocar pro edi
a‘ﬁ%erﬁlﬁélalﬂgélﬁqtﬁi ketongs e {ArEige as ﬁé’f aﬁg P F%‘;rdb)
dagey dfipspRbeseamy e particularly preferred when the
epoxide is egC|doI the chlorohydrln i's

SRR RISy BRVRAEIE R A R o

chlﬁnnddinﬁhqnpmn&esses and pl ant descrlbed above are
very particularly preferred when the epoxide is

eRhG RO YR f of ﬁﬁpeﬁﬁ |1s°€a?ﬁé’&ﬂ6ﬁt'ﬂuh§% or prior to step (c).

di chl or opr opano pol yhydr oxyl at ed allphatlc

hydrocarbon IS glycerol. and the. ol efi .
chl ori dell- PEOORRE T PRPAERS 21 gROYIde @ﬁ%ﬂ‘%‘i‘%@?ﬂﬁ i Pr’ Pgen 2
PHREEESE Sheddophadiin bomingd @psieps1g) artd®) epoxpldecdinstepdc).
fol l oned by processes and plant for producing epoxy
resins.

12. Process for preparing an epoxide according to Claim 10, wherein
the chiorohydrin obtained in step (a) or in step (b) is employed alternatively or

simultaneousty in step (¢).
13. Process for preparing an epoxide, compnsing :

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



The exanpl es below illustrate the invention, but
wthout limting it. Exanple 1 84 g of concentrated
aqueous sodi um hydroxi de solution at 50 % by wei ght
20 (1.05 nol) are added tao3agsolution of 129 g of"
1. 3-dichloropropan-2-ol in 950 m of water. The
di chl oropropanol contains 3 g/ kg of chl oroacetone.
After 1 mnute of reaction-at anbient tenperature the

) . i o
I8 e Pk andchrianis €1 CHORIGRHAIRBIII SIeR (g0 glyeghe
% enedidern adghydrplodnlion sercEPB FEX®ENnt ent rel ative to
t he epichl orohydrin produced is 25 reduced to 11
N K@ep derep@iRCiht Chioyotlyarin Py @tleeinatind a pylghalrysilseof
epi h|h0{.0 }/cgrri nis 0.1 % Exanple 2 A mxture of
434°LbgHRYFOATROR | o opr opan- 2- ol cont ai ni ng 3. 7
g/ kg of chl oroacetone was distilled follow ng )
gdpa stepnf ddhy@tchiqinefingvht ehlor@ydiinebthiindd ihistepi(oriogaie the

Car%}%’de%tadéﬂ ct@BHHa%i&H%éc@ioﬁ gRid e by means of an

adi abati c plate col urm surnounted by a device

all owi ng a part of the vapour phase to flow back at
the top of the colum. The reflux ratio at the top of
the colum was set at 57 % The results table bel ow
descri bes the conposition of the various fractions
35 collected : -32- Tenperature 1,3 at head of
Chloro- Dichloro Fraction colum Mass acetone
roan-2-ol Water C Starting m xture 488.7 3.2 864.2
132.6 Distilled fraction 1 94 1.77 56 181 762
Distilled fraction 2 99 3.54 32 231 737 Distilled
fraction 3 99 3.33 25 241 734 Distilled fraction 4
98 7.87 23 283 695 Distilled fraction 5 95 11.62 26
261 713 Distilled fraction 6 97 12.3 25 227 749

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 sum

- of the two phases. This di-8$illation nmade it
possible to renove-60 % of the chloroacetone
initially present, with a total loss limted to 1.8 %
of 5 1,3-dichloropropan-2-ol in the distillates. 33
%ﬁc‘a &f sephf %ﬁ? $hel Pox e ERA HRUBPABRANH AR oA Yeaction
ehydrochl orinating a . chl orohydrin, wherein at.Leaa}
a f EREHTeSin gYighige %@W%@WWG%%P%%Wmmg e
chl gfdxiad, bb@ined ROLHY®Y ey (B Seudldyrbat i

hydrocar bon, an ester of a pol yhydroxyl at ed

ali phatic hydr rbon_or a m xtur her.eof

PSR rhe P E S BrforBe T bY B e B b ey ®
ketldnEshapwcéwyareld as by- products and which

conprises at |l east one treatnent to renove at | east

gg:]ﬁ a"érgé gﬁ P'gatﬂéhpﬁ%ﬁ&?g) refiRNERERad %%H%@ theWMARIgBAded Rones

Wforinatiton 1s carried out "by treating the
chl éﬁﬁﬁ%‘%mﬁw\ﬁ’qeﬁss a basic conmpound used in
subst oi chi onetric amounts with respect to the

&hﬁ&éi@@dﬁ{}(b}’ﬁs cdhseufi R peeRt @a},gtefpr(dms%nsteeut%@ol step (c), and
erei.n the.treatnent  int ed to.r ve at | east..

¢ pise cnas e S Rt G SRALora s A K hellpa Shune of
dutiepisi(g) ad (dy,iand t o t he dehydrochl ori nation. 2.

Process according to Claim1, wherein the

A | R
P T AR &P ot Bt R RErep o
iordd). or 2, wherein the treatment intended to
renmove at |east part of the hal ogenated ketones is
g arri ed mJlPréngg' ﬂdgpieb%ngd&hyﬁﬁf&dﬁo%ﬂdn@fb@mgﬂn, wherein a
rocess .accordin 0_any one ins 1.t0
e Hrergadt ot o (€ o LT BatIh LRl
suspensi ons or solutions of NaOH, of Ca(COH) 2, )
puri f i edlaPkadesnfer praprenaad epixideacesrdinpeioddaim R avhegein
P : j | gk [ f
P A BRI Aok 6 b (b B o
i §mghargoeplytih 8P &) equal to 1 % by weight and |ess
than or equal to 60 % by weight. 6. Process according
to clai mé prydess Kicbrdikeioy e ICIHASRI10 to 15, wherein the

olefin is selected from ethylene, propylene, allyl chioride and mixtures of at least
two thereof.

17. Process according to any one of Claims 1 to 16, wherein the
polyhydroxviated aliphatic hydrocarbon 1s selected from ethylene glycol,
propylene glycol, chloropropanediol, glycerol and mixtures of at least two
thereof.



conmpound i n the aqueous sol ution or suspension is of
approximately 50 % by weight. 7. Process according
to any one of Clainms 1 to 6, wherein the hal ogenated
ket ones are present in the-33al orohydrin, the
treatnment intended to renove at |east part of the
hal ogenat ed ketones conprises a distillation,
evaporation and/or stripping in the presence of

water, tjgi ﬁmkés@,@bé@aﬁwhshﬁgoﬁ@wct@ﬂns P 1 RFRFeit thet he

? hyg]ig)?ﬁ%lrrlll el 2@@}{9 tgpllp(il, n%#éraﬁrpégnng,r@hompmpanedml

h:&blﬁ@%ﬁ%@@bl lhad gﬁﬁﬁn@nﬂ at astrteoah®eedf. of t he
chl orohydrin having a reduced hal ogenated ketone

cont ent 8 Proc n aj t he
halogenategn& éﬁéndm%%? %Oo?af%ﬁhg%P% %W@%&Sﬁﬂ1

femok@mm@lacttd frane athybame oxgdel propylchanxide, éﬁﬂldﬂ’l to 0.1
V\%)I or\’}ﬁﬁf(ﬂﬁtana'ﬁ%xﬁ{r@sa&fe& 1dReRPheggual to 0.0001 % by

-34 . Process according to any one of

d alnB to 8 wherej n the dehydrochl tion is
carried QQU?I‘%C?F‘SB‘&?‘EHH}%BQHBPB? Hgé }?‘L gt) ﬁg’&’éenfgj(e a
r@@gtda g epﬁﬁﬁ(bxdﬁﬁﬁ@n, ttheEhlGfoheiaisi cﬁxrhleglbp@be:ﬁou fhan or

s than. or ua a
PPty P b B s BB s eiSbr e
tdidrid25 bar absolute. 10. Process for preparing an
epoxi de, conprising : (a) a step of preparing a
chl orohydrin by hypochlorinating an olefin, (b) a
step of preparing the chlorohydrin by chlorinating a
pol yhydroxyl ated aliphatic hydrocarbon, which is
carried out in parallel with step (a), (c) a comon
dehydrochl orination step in which the chlorohydrin
obtained in steps (a) and (b) is enployed, wherein
hal ogenat ed ketones are forned as by-products during
any of steps (b) or (c) of the process, and (d) a
step of treatnent intended to renove at |east part of
t he hal ogenated ketones fornmed in the process,
wherein the treatnent of step (d) is carried out
during or prior to step (c). 11. Process for
preparing an epoxide according to Caim 10, wherein a
m xture of the chlorohydrin obtained in steps (a) and
(b) is enployed in step (c). 12. Process for
prepari ng an epoxi de according to Caim 10, wherein



the chl orohydrin obtained in step (a) or in step (b)

is enployed alternatively or sinultaneously in step

(c). 13. Process for preparing an epoxi de, conprising:
(a) a step of preparing aghl orohydrin by

hypochl orinating an olefin, 34a- (b) a step of

dehydrochl orinati ng the chlorohydrin obtained in step

(a) to give the epoxide in a dehydrochlorination

reactio o L SRy
chl oroh Qd PE;B%E%E ﬁrgl%lf’ %ﬁyﬁgneggfp% yhy d%dg%y H&Pllt%reeén the

a‘iialoﬁﬁlaﬁthC’ckmlé@Weto{l@) a step of
dehydrochl orinating the chl orohydrin obtained in step
(C) to gbVErobhe aceRexl d@am;no@ setiyhioT B DI, iwhetdiothe

I;‘ij,yg%?cﬂ%“@ﬁf #Wg‘h%%ﬁd?%&e%ﬁ ﬁyg%OZ b%:'%gt LaLing, the

quaduanas of bindinkd] @ dttheg cteh»y:nhncms toif enimrd b Begtablecoiisomd

t
gf;% W EorF ARG Bl fllErcq SR Ll RRLBL 180 S B o

drofpsesmeactwgsby- product s during any of steps (b) to
(d) of the process, and (f) a step of treatnent
i nt ende@at p;o&@s%\esoramolt@ ashinPa, twhefeid hR &h@b&%ﬁﬁhﬁ&x
ket gnes 3 the roce mherelqﬁgtqﬁ is
et é‘%g’ﬁ hoeg ety eTmeo P HaIE (Svh to
step (c¢), and the palrlng consi sting of steps (a)
and (b) 24sPlaat fak bedpating theppadd, cogpoangt sti ng of
steps (c) and (d), and wherein the treatnent of step
(
(B} P i yﬁﬂéﬁtﬁgﬁg@éﬁ% Bt Shichexba K00 B
accomiinge eehitirahydr3, wherein a nixture of the
epoxi de obtained in steps (b) and (d) is enployed in
Sy re!a@tbr f&%mdjﬁﬁﬁﬁ%a pﬁ%y&roﬁ?ﬁfddﬂﬁpﬁﬁuﬂﬂ(@%d}diﬂmn from
accogg aim13, wherei.n th g‘#?ﬁ obt ai ned
" Shish o S e spe B Akt e YA Tor nat | vely
or simultaneously in step (e). 16. Process according
HO)anmmmnﬁnakhﬁ&anﬁbmﬁﬁn@oﬂmﬁhINMWmhndwwﬂuﬁmIuwéﬁmn is

o1 G5 G4 DY SRR PR B0 o de and

Xt ures

wherein halogenated ketones are formed as by-products in any of reactor (b) or
(¢) of the plant, and

(d) a reactor for the treatment of removing at least part of the halogenated

ketones formed in the plant,

wherein reactor (d) is upstream of reactor (c), or reactor (d) is identical to reactor

(c).
25. Plant for preparing an epoxide, comprising :

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

containing a chlorohydrin,



17. Process according to any one of Clains | to 16,
wherein the pol yhydroxyl ated aliphatic hydrocarbon
is selected fromethylene glycol, propylene glycol,
-.chl or opr opanedi ol , gl ycerol3gand m xtures of at | east
two thereof. -35a- 18. Process according to any one
of Clains | to 17, wherein the chiorohydrin is

sel ected from chl oroet hanol, chloropropanol,

((Bj @fea@cbpfzﬁtra@ bchloﬂﬂleﬁ:ﬁé QU @Qﬁﬁﬂiedaﬂdn B ¥ede i8S m@Esure
st .t wo ereo 19, Pr SS accordln%mto gny

onepr8$ ucef 419w rechoa @san%%mé’r FE® agphion

sel eaitaaink o eRikii¢l ene oxi de, propyl ene oxi de,
gl ycidol, epichlorohydrin and m xtures of at [ east

té?mga }eagtfgﬁ{r ch.%gmaf> [ O §8’1§h?<%r%g§lg{eﬁ %lléﬁat%%dpo%%b(&{'x from

epi whicb esity drdantion meéxtuts contsining thfr chiprohydrm,

di chl oropropanol, the pol yhydroxyl ated ali phatic
hydrocarbon is glycerol and the olefin is allyl
chloride. -36- 21. Process according to any one of
Claims 1 to 20, wherein the hal ogenated ketone is
chl oroacetone. 22. Process according to any one of
Clainms 2 to 21, wherein the polyhydroxyl ated

al i phatic hydrocarbon is glycerol obtained during the
production of biodiesel or during conversions of

ani mal or vegetable oils and fats, the conversions
bei ng sel ected from saponi ficati on,
transesterification and hydrolysis reactions. 23.
Process according to Caim 22, wherein the
transesterification reaction is perfornmed in the
presence of a heterogeneous catal yst. 24. Plant for
preparing an epoxide, conprising : (a) a reactor for
hypochl orinating an olefin, fromwhich exits a
reaction mxture containing a chlorohydrin, (b) a
reactor for chlorinating a polyhydroxyl ated aliphatic
hydr ocarbon, from which exits a reaction m xture
cont ai ni ng the chlorohydrin, (c) a reactor for
dehydrochl ori nating which is supplied with the
reaction mxtures produced fromreactor (a) and from
reactor (b),



wher ei n hal ogenat ed ketones are forned as by-products
in any of reactor (b) or (c) of the plant, and (d) a
reactor for the treatnment of renoving at |east part
of the hal ogenated ketones3f-orned in the plant,
wherein reactor (d) is upstream of reactor (c), or
reactor (d) is identical to reactor (c). 25. Plant
for preparing an epoxide, conprising : (a) a reactor
f(@Y 2 PUPRE Rlr FehNEbEHIS NG @fﬂcﬁ is SupPIeAVRiLE Rheepehdifonanixture
reactlon m xture caonta % a chl.orohydrin,. . -36a

G Qprpre

( b) Predpeed dFesm Teas T fon Rupieh SO
S upgirtRinpithidedolR@iel eact i on m xture produced from
reactor (a), and fromwhich exits a reaction mxture

cant ai nin e ..
SRS SR A5 SRS Seb R s o e
hy dfto @ad from refctontdiwhi ch exits a reaction mixture
contai ning the chlorohydrin, -37- (d) a reactor for

dghuedh, %%m%gﬁdté@ﬂ{ét&%s aficeied 8s SHpRIdued 1ﬂ\’a1§)hoit ﬂéﬁctor (b) or

reacti on xture produced fromreactor (b) from
vid? efthe plans agdr eaction mi xture contai ni ng the

epoxi de, (e) a separator which is supplied with the
r€ne kdaotvr Mrxhetregmexd 61 ragobingra teastgianrof tidhalagedatedom

react.or e| aI ogenat ed ketones are forned

as ?}OB?Sofg%i%?@@l p reactor (b) or (d) of the
plant, and (f) a reactor for the treatnment of

randon |Wigchanea¢tela®f) 1qaavrnsecaf1v¢ trereReiPogerTaraer (dkistcopgegutive to

fI%E!.&SId ch,nk A eorﬁﬁ B Wakeh ("a?ﬁﬁ% @5 1§§h}alle$ with the

consec |ve to reactor react or
cegRE eAnsipEng ef rqa@tggst(g §d and the pai r| ng
consi sting of reactors (a) and (b) is parallel wth

t WRerePakadtHg IO My i;tﬁda'hn@ reficto@s.toersacfee ) dndlichddal to reactors
V\@g (g act or i s upstream of reactor (d), or

aneid %ﬁ i's |dent|cal to reactors (b) and/or (d).
26. Plant according to Clains 24 or 25, wherein the
olefin is 2&PaotecddiopteCinmeas or 35 opyirendhe apfiyis

C {080 SE HoBSLeRE, aflh] L1888 de 4nMOnixtures of at least two
thereof.

27. Plant according to any one of Claims 24 to 26, wherein the
polyhydroxylated aliphatic hydrocarbon is selected from ethylene glycol,
propylene glycol, chloropropanediol, giycerol and mixtures of at least two
thereof.

28. Plant according to any one of Claims 24 to 27, wheremn the
chiorohydrin is selected from chloroethanol, chloropropanol, chloropropanediol,
dichloropropanol and mixtures of at least two thereof.

29. Plant according to any one of Claims 24 to 28, wherein the epoxide
is selected from ethylene oxide, propylene oxide, glycidol, epichiorohydrin and
mixtures of at least two thereof.



thereof. 27. Plant according to any one of Cains 24
to 26, wherein the polyhydroxylated aliphatic

. hydrocarbon is selected from et hyl ene gl ycol,

propyl ene gl ycol, chl oropr&anedi ol, glycerol and

m xtures of at |least two thereof. 28. Plant
according to any one of Clains 24 to 27, wherein the
chl orohydrin is selected from chi oroet hano

chl or opggpma@d acc@ﬂﬂhﬁ!rt@@h RATRANAR4 to U9 om@mmmmmme is

and tures. of ast t her eof
sy e R e AR SR 4B b b i

e;m@mtdﬂuydr@aﬂ@heg tlederbl and #ithjdiane albwi cﬂhmdpr opy!l ene

oxi de, gl ycidol, epichlorohydrin and mxtures of at

| east t 0
O ai s 2y PG bopaine o {eeRER kLRIl AR logenated
ekstanie|contehiyis of ai, leash8.09R1 & 5} yverghih apgor less than or equal to
Qj@p@pg Lgpanol , the pol yhydroxyl ated aliphatic
hydr ocarbon 1s glycerol and the olefin is allyl
chloride. 31. Epoxide containing a hal ogenated ket one
and whose hal ogenated ketone content is of at | east
0. 0001 % by wei ght and or less than or equal to 0.01
% by weight. -38- 32. Epoxide according to Claim 31,
where the epoxide is epichlorohydrin. 33. Epoxide
according to Caim31 or 32, wherein the hal ogenat ed
ketone is chloroacetone. 34. Epoxi de according to any
one of clainms 31 to 33, whose purity is greater than
or equal to 999 g/kg. 35. Chlorohydrin containing a
hal ogenat ed ket one and whose hal ogenated ket one
content is of at |least 0.0001 % by wei ght and or |ess
than or equal to 0.1 % by weight relative to the
m xture of isonmers of the chlorohydrin. 36.
Chl orohydrin according to claim35, wherein the
chlorohydrin is dichloropropanol. 37. Chlorohydrin
according to claim 36, wherein the isoners of the
di chl or opropanol are 1. 3-dichl oropropan-2-ol and
2, 3-dichloropropan-1-ol. 38. Chlorohydrin according
‘'to anyone of clainms 35 to 37, wherein



t he hal ogenat ed ketone is chl oroacet one.

-38-

32. Epoxide according to Claim 31, where the epoxide is
epichlorohydrin.

33. Epoxide according to Claim 31 or 32, wherein the halogenated

ketone is chloroacetone.

34.Epoxide according to any one of claims 31 to 33, whose purity is
greater than or equal to 999 g/kg.

35. Chlorohydrin containing a halogenated ketone and whose
halogenated ketone content is of at least 0.0001 % by weight and or less than or
equal to 0.1 % by weight relative to the mixture of isomers of the chlorohydrin.

36. Chlorohydrin according to claim 35, wherein the chlorohydrin 1s

dichloropropanol.

37. Chlorohydrin according to claim 36, wherein the isomers of the

dichloropropanol are 1,3-dichloropropan-2-ol and 2,3-dichioropropan-1-ol.

38. Chlorohydrin according to any one of claims 35 to 37, wherein

the halogenated ketone 1s chloroacetone.



