L Foi/errJd o/ U3 34
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H QhEN"CCNTENT The present invention relates to a process for the
production of dichlorohydrin and to dichlorohydrin prepared by such
process. The term dichl orohydrin as enpl oyedlherein covers both isoners
1, 2-di chl oro- 3- hydroxypropane and 1, 3-di chl oro-2- hydroxypropane. It is
known to prepare dichlorohydrin by reacting an allyl chloride feed with
wat er and chlorine in a dilute agueous phase. Allyl chloride is

comercially prepared by taheyhicgnok PG REBUCED BEXAVIENDCOMTERT Opene. The
mai n use of dichlorohydrin is for preparing epichlorohydrin

(1, 2- epoxy-3-chl oropropane), by dehydrochlorination in the presence of a
base. The subj ect redbéipesent)inbentidhr relhtast tdat phudese, fae the gaRGLEtIRUS| Y

or continuously. o%tdiic?\lgxl'o 9d1l:({1n0\ggd éoh%ticﬁlr}:erol\(}(?&r%rrrli Qpe%sargg%eyoglsxch process.
The term dichlorohydrin as employed herein covers both isomers
1,2-dichloro-3-hydroxypropane and 1,3-dichloro-2-hydroxypropane.
> It is known to prepare dichlorohydrin by reacting an allyl
chloride feed with water and chlorine in a dilute aqueous phase.
Allyl chloride is commercially prepared by the high-temperature
chlorination of propene. The main use of dichlorohydrin is for

" preparing epichlorohydrin (1,2-epoxy-3-chloropropane), by

10 dehydrochlorination in the presence of a base. The subject
reactions may be carried out batchwise, semi-continuously or
continuously.

It is also known, that the voluminous aqueous effluent
emerging from the epichlorohydrin plant contains appreciable
15 amounts of other chlorinated organic compounds (Extractable Organic
Chlorine, EOCl, up to about 100 mg Cl/1), mainly chloroaliphatic
ethers and chloroaliphatic alkanes. Since these chlorinated organic
by-products are toxic, their concentration in the waste water
should be reduced as much as possible before the waste water is fit
20 for being passed to receiving bodies such as rivers and lakes.

Since the removal of the chlorinated organic by-products from the
' epichlorohydrin plant effluent by conventional methods, such as
fractional distillation is very expensive, there exists a need for
an alternative method for reducing their level.
25 The present applicant's EP-A-0 359 331 is directed to a method
of reducing the level of chlorinated organic by-products in the
above-described reaction effluent by extracting the aqueous product
of the reaction of allyl chloride with water and chlorine, with a

water-immiscible solvent having an atmospheric boiling point of

30 from 40 °C to 105 °C. The present applicant's EP-A-0 537 846
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ef fl uemt energing fromthe epichlorohydrin plant contains appreciable
armounts of other chlorinated organi c conmpounds (Extractable Organic

Chl bri ne, ECQ, up to about 100 ng A/Il), mainly chi oroal i phatic ethers and
chl oroal i phatic al kanes. Since these chlor iZnat ed organi ¢ by-products are
toxic, their concentration in the waste water shoul d be reduced as nuch as
possi bl e bef or distosgsst esimaler meshed whepgin Ehe PXFRISEREt ¥R Y& caMiSTdP bddi es

such as rivers gipgedakesy :SEogs hilsrdppBpyd. of the chlorinated organic

by- products fromthe epichlorohydrin plant effluent, conventi onal

net hods, such as frget PESERCaFRteFL2R "G FESGRES ae?bg%e ek, ARPRRPE &Xi sts a
neeld. fortan E:Dtr%\a{oiléi%dég\éegmleheﬂdJﬁ)EhIc&duatétg orpenic bgvedtodudtee ipr dsent
applicant’ - A- 1 .is direct to a nmethod of reducing the |evel of
chl ori nat e?i or GRAYE 457 CT REII ISR %&uﬁ%%ve- descri bed react igon ef f | uent
by extracting the agudedscareddabmivepfthelse ¢ldmcinaredoprgdriig|by-products are

mainly chloroaliphatic ethers and chloroaliphatic alkanes. These
are already present in the conventionally-prepared dichlorohydrin,
and they are carried to the effluent of the epichlorohydrin plant.

10 In particular, they were found to be mainly chloroaliphatic ethers

having 9 and 12 carbon atoms (C9 and 012), the level of the C15
chloroaliphatic ethers being much lower.

’ The present inventors investigated the source of these
chlorinated organic by-products. Theore;ically, they would be

15 expected to originate from oligomerisation reactions of reactive

intermediates formed from allyl chloride and chlorine with water
and/or dichlorohydrin. However, the present inventors found their
main source to be hexadienes (C6H10 isomers, in particular
1,5-hexadiene, 1,4-hexadiene and 2-methyl-1,4-pentadiene). which

20 are by-products of the high temperature chlorination of propene to

allyl chloride. When present in the allyl chloride feed to the
above-described reaction with water and chlorine to form
dichlorohydrin, this hexadiene also reacts with chlorine, water and
dichlorohydrin to form the chloroaliphatic ethers found in the

) 23 reaction effluent.

Commercial allyl chloride is at least 97.5 wt% pure and
contains hexadiene as an impurity (Ullman's Encyclopaedia of
Industrial Chemistry, S5th Edition, vol. A 1985, page 431).
Normally, 0.3-1.0 wts, of hexadiene is present. It has now been
30 found that when an allyl chloride feed containing less than
0.30 wt$ of hexadiene is used with water and chlorine for the
production of dichlorohydrin, the product contains much less of the
undesirable chlorinated organic by-products, which substantially
reduces the costs of purifying the aqueous effluent lea@ing the

35
plant.
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chloride with water and chlorine, with a water-inmscible Substitute
shéet - 5 August 1996 -2- solvent having an atnnspherlc boi l'i ng poi nt of
from 40 [err] to 105 [err] The present applicant's EP-A-O 537 846 di scl oses
a simlar nethod wherein the extracting wat®r~ immscible solvent is
1,2,3-trichloropropane. The present invention now presents a different
approach to reduci n§re REeFeRfe LOHntIAn dtienafee dF gdiiee te -topf RIFEESES iR Tt he

above-descri bedcrreeaﬁé;;a&ac@érf lsedtch168otyadi & Hyede MGV, art 231 CRhoFidat ed

or gani ¢ by roduct s e mainl | or oal hat c et he nd chl | i phat
o Ranes. Thebe thed uileRabet Al SHLoPH S EPRAFEREIGhar | opr Shanddt. ¢

di chl orohydri n,ctapdidedgedris used which contains less than 0.30 wts of
5 hexadiene.
Preferably, the allyl chloride feed contains less than
0.20 wts, more preferably less than 0.10 wt$ of hexadiene.
It will be appreciated, that ideally the allyl chloride feed
according to the invention will contain no (0) hexadiene, and that
10 practical and economical considerations will play an important role
in determining the actual reduction employed.
Since commercially available allyl chloride usually contains
’ at least 0.3 wt$ of hexadiene, the use of an allyl chloride feed
containing less than 0.30 wt% of hexadiene in the process according
15 to the invention will generally involve a step of removing excess
hexadiene from such commercially available allyl chloride. This may
be performed by selective distillation of the hexadiene, or
alternatively by reacting the hexadiene to form compounds which are
more easily removable. However, it should also be possible to
20 devise methods for directly producing allyl chloride having a low
content of hexadiene. Thus, the reactor according to the present
applicant’s EP-B-0 107 215 is expected to effect a more efficient
chlorination of propene to allyl chloride and less production of
by-products, including hexadiene. Furthermore, beside the high
. 25 temperature chlorination of propene, different reactions for the
production of allyl chloride are also feasible, which will also
produce allyl chloride having a lower content of hexadiene.
Selective distillation is a preferred method of removing
hexadiene from commercially available allyl chloride feed. The
30 crude allyl chloride, as produced by the chlorination of propene,
always has to be purified to a content of at least 97.5 wt% of
allyl chloride before being used as a feed for the production of
dichlorohydrin, and this purification is usually done by
distillation. However, considerably more intensive distillation is

35 required in order to separate the hexadienes from the allyl
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car!i e¢ to the effluent of the epichlorohydrin plant. In particular, they
were found to be mainly chloroaliphatic ethers having 9 and 12 car bon at ons
[erf] and [err] the level of the [err] chloroaliphatic ethers being nuch
| ower. The present inventors investigated-the-source of these chlorinated
organi ¢ by-products. Theoretically, they would be expected to originate
from ol i goneri seklwrideeain pencicular gherithe hexadigpes arespyesoptrrtlym al | yl

chloride and chhpiddie Wi tdheWRtiRh -Bod/1QE ﬂsoﬁlequhyﬂgl ne Vefe chbE in
present inventors found their mai n source to be hexadi enes (C6H10 jsoners,

in particul ar 1°5%dhexatresned allyl fhigpi e Thnidosling RYLDT 2 pEInSRBEEite)
whi ch are by- pr pgassuge 06 tameyhlcglnoimarpes a.tsure 4rdl GhaNET DineRhyPrIQREPEN a0

Above- descP| bed® Site: Foh NAREHLNa: S Ant ieAaHite LE0°S obm Th-ahlbrABRYER 'S
t hi s hexadi ene aémcrtémlys wi th chlorine, water and
| A considerably lower strain is placed on the distillation step
by first isomerising the lower-beiling hexadienes which form the
greater part of the hexadienes in untreated allyl chloride to the
10 higher boiling hexadiene isomers. In particular, the higher boiling
1,3-hexadiene and 2,4-hexadiene, having a boiling point at
atmospheric pressure of 73 °C and 80 °C respectively, are not
' normally present in untreated allyl chloride,
The isomerisation step can be performed by using known acid
15 catalysts, preferably solid acid catalysts, such as ion exchange
resins. Strong acid catalysts are preferred. Particularly preferred
are the macroporous ion exchange resins, such as Amberlist 15 (H+),
trade mark of Rohm & Haas. Homogenous acid catalysts can also be
used in principle. The isomerisation reaction can be performed
20 continuously, or batchwise. |
The effective amount of macroporous ion exchange catalyst for
the continuous treatment of a given flow of hexadiene-containing
allyl chloride will depend on the reaction temperature. The
temperature range within which the ion exchange resin can
) 25 effectively be used is 0 - 150 °C and preferably 20 - 120 °C. The
catalyst amount required to effectively treat 1 kg/h of
hexadiene-containing allyl chloride is 0.1 - 100 equivalents of H
(typically corresponding to 0.05 - 50 L of catalyst bed volume) and
preferably 0.2 - 50 equivalents. The lower amounts of catalyst are
30 typically used at the higher reaction temperatures and vice versa.
The pressure is preferably selected such that the system is
operated in the liquid phase, by keeping it (slightly) above the
vapour pressure, at the reaction temperature used, of the allyl

chloride.
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di chl orohydrin to formthe chloroaliphatic ethers found in the reaction

ef fRuent. Commercial allyl chloride is at least 97.5 wt % pure and contai ns
hexddi ene as an inpurity (Ul man's Encycl opaedia of Industrial Chenistry,
5thjEdition, vol. A 1985, page 431). Normal by 0.3-1.0 wt% of hexadiene is
predent. It has now been found that when an allyl chloride feed containing
| es§ than 0.30 wt % &he presgnt appliringfhefquadysddtwin ttheaprasennd afhPoriaié for

the fproducti on @fcdiyshliehydbinkPisdtin OUHE thex@Bi S TR p&SDrREat he
undgsi rabl e chl orj nat ed organl CBB%"- products, which substantially reduces
4

the [costs of puftYaFEAYe Phe"HURBbULTSPFTTENY MRSV IRE ChE Pilahichieride (to

l-chloro-propene) in any appreciable amount.
5 An alternative to the step of isomerising the low-boiling

hexadienes in allyl chloride to higher-boiling hexadienes prior to

distillation, is the step of converting the hexadienes by hydro-
chlorination to chlorohexenes and dichlorohexanes. The boiling
! points at atmospheric pressure of chlorohexenes and of
' 10 dichlorohexanes being in the ranges of 110 - 140 °C and
170 - 220 °C respectively, their separation in a further
distillation step from allyl chloride is very simple. When the
. product of the hydrochlorination step contains predominantly
chlorohexanes with only low levels of chlorohexenes, no special
15 distillation step is strictly required following the
hydrochlorination step.
The present applicants found, that in the presence of a Lewis
acid this hydrochlorination of the hexadienes can be performed

selectively, without concurrently modifying the allyl chloride (to

20 1,2-dichloropropane) in any appreciable amount.
Examples of suitable Lewis acids are FeCl3, ReClS, ZnCl2 and
SbClS. A preferred Lewis acid catalyst was found to be MoCl5 In

order to treat 1 kg/h of allyl chloride feed, an amount of the
Lewis acid generally ranging from 0.0l to 100 mmol, preferably from
) 25 0.1 to 10 mmole, is effective. The catalyst can be immobilised in
a manner known in the art, for example on graphite or on a
sulphonated polystyrene resin.
The concentration of HCl used to hydrochlorinate the
hexadienes is preferably kept within the range of 0.1 to 5.0 wts,
30 based on the total amount of the allyl chloride containing feed,
since much higher concentrations of HCl will tend to
hydrochlorinate the allyl chloride as well. The pressure is
preferably selected such that the system is operated in the liquid
phase, by keeping it (slightly) above the vapour pressure, at the

35 reaction temperature used, of the allyl chloride.
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The prrsent i nvention therefore is directed to a process for the
preparation of dichlorohydrin by reacting an allyl chloride feed with water
and chlorine, characteri-zed in that an allyl chloride feed is used which
contains less than 0.30 wm % of hexadi ene. PRréferably, the allyl chloride
feed contains less than 0.20 w% nore preferably [ ess than 0.10 w % of
hexadi ene. 1t will b&bapinldevingdxatiias viddakljusthetalthyl imtdnoienle feed
according to thegggugption will contain no (0) hexadi ene, and that
practical and ecomom_cal considerations will play an inportant role in
determ ning the actudPk #gedeteoiviehpl dyeentestnce lcofmiater ddsy chansiedast e

allyl chloride usmsddny €anpedhfifreat Td aRSE @.53m¥t %roh1NAXAMI &iRe A€ 0US AT
an allyl chI ri de f eed cont ai ni dgﬁl ess t han 30 wt % of hexadi ene in the

pr ocess aCCOI‘dI n@ t RES W6EQS oInFinuous y at constant rates over a period
. of 2 hours. During the reaction, temperature increased to 40 °C.

; Shortly after completion of the addition the reaction stopped.
; Subsequently, 16 g of n-hexane were added to the aqueous reaction
; mixture. Following intensively stirring the mixture was allowed to
| 10 settle, thereby separating into the aqueous and organic phase.
The organic phase was analysed for chloroaliphatic ethers
(C +012+C15), using gas chromatography, equipped with a
, chlorine-selective detector having a linear response (HALL).
Table 1 presents the results of Experiment 1.1 and Comparative
15 Experiment 1.2, wherein the > 99% allyl chloride feed used
respectively contained 0.032 wt% and 0.5 wt% of hexadiene (Hex/AC).
Therein, the chloroaliphatic ethers contents are expressed in mg Cl

per litre of the aqueous reaction mixture.

TABLE 1
Exp. No. Hex./AC | Chloroaliphatic ethers,
wth mg Cl/1 of reaction mixture
i
1.1 0.032 22.0
1.2 0.500 171.3

From these results it is apparent, that the 94% reduction
20 (from 0.5 wts to 0.032 wt%) of hexadiene content in the allyl
chloride feed resulted in a 87% reduction (from 171.3 to 22.0 Cl/1)
of the chloroaliphatic ethers content in the reaction effluent.

EXAMPLE 2
In five laboratory-scale experiments in an OLDERSHAW-type

25 distillation column, using mass reflux over distillate ratios
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|4y involve a step of renpbving excess hexadi ene from such

cially available allyl chloride. This may be perfornmed by selective
| ation of the hexadiene, or alternatively by reacting the hexadi ene
m conmpounds which are nore easily renovabl e. However, it should al so
sible to devise nethods for directly producing allyl chloride having
cont ent of(RMBxatiieheef Dhis,l,t Re &4 eadtoreapericehy, taoctiEinppes atream
ant's EP- B0 L0 SARE! £bd Qaf 8T AR GuiStE]

nati on of %pr‘é%gdneg%g' I%Flf Igérjel dgaanaﬁ?e‘}ss rodulc ?'O%CEPE over
ducts, i ndﬂQdFI’r?g’She'Rfeﬁjleﬁ‘é trFMr‘taﬁe‘Fhﬁ)r@thbééﬁedée%qnéem’%tﬂéﬁper ature
nation of ,grepenre, vkl beeﬁamtceﬁ.f@%tthQ@mf 95 4&%@@@%54@%9&1% yl

de arée al so feasible, al so produce allyl
Rate 72-75% of the feed.

The composition of the allyl chloride feed, as determined by
gas chromatography, before distillation and in the top product of

the distillation column, is presented in Table 1.

TABLE 2

component wt$ in wt$ in top distillate stream,

feed 0.3 1 2 4 6

Allyl chloride 75.22 98.92 99,09 99,29 99,25 99,29
1,5-hexadiene 0.33 0.33 0.26 0.20 0.03 0.01
Total hexadiene 0.39 0.41 0.33 0.26 0.06 0.02

From these results it appears, that much less intensive
10 distillation is needed in order to purify the crude allyl chloride
to above 98-99 wtg%, than is needed in order to reduce the hexadiene
content to below 0.20 wts.
EXAMPLE 3
A continuous stream of commercially available purified
15 (98.2 wtsg) allyl chloride, containing a total of 0.4 wts% hexadienes
90% of which were 1,5-hexadiene, was fed to a 140 ml pressurised
and thermostatically controlled reactor, containing a fixed bed of
86 gram (dry) Amberlite 15 (H+) ion exchanger. The feed flow was
70 ml/h (LHSV 0,5), the pressure 400 kPa and the temperature 90 °C.
20 When steady state was reached, the outflow stream from the
reactor also contained a total of 0.4 wt% hexadienes but only 12.5%
of this (0.05 wt$) was 1,5-hexadiene and about 75% was

2,4-hexadiene.
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-4- chl®ride having a | ower content of hexadiene. Selective distillation is
a prefegred nethod of renoving hexadi ene fromcomercially available allyl
chlorid¢ feed. The crude-allyl chloride, as produced by the chlorination of
propene} always has to be purified to a cortént of at |east 97.5 wt % of
allyl chloride before being used as a feed for the production of dichloro-
hydrin, Jand this puri'ﬂhiisatbtiufaoizssursamlvday sigrjecbyd diosdiddialavion Hovever,
consi degabl y nor e n equi.red. | r 04 rate

t he hexgdi enes frsol!r)nt %ﬁ’ &f%ﬁl or1 de oQ\ f%ﬁmq‘ ?%lclu g’r{a"\%r%g thggh t}‘gfg enes
are preglom nantl 9e’ﬁﬁ%§bﬁ*& fé@ wiEs rrefbw ovRHA Idllﬁglﬁlgém gatds (RgDgestdpdl was

the cas¢ in crude, 8U%Ee&hﬁ>dra$é rapdla@r tdee £lbe &Q&'Bélﬁﬁp&{emzoé&) and the

at nosph >r|c ressure of allyl chloride js 45 [err] and t
2- met hyf - pent“é%ﬁ é:HB f@%rﬁagaﬁﬁtaﬁdfefdﬁf The top distillate stream

contained 0.04 wt$ of total hexadiene, most of which was
1,5-hexadiene.
EXAMPLE &4

A continuous stream of crude (80 wts) allyl chloride,

10 containing a total of 0.4 wt% hexadienes 90% of which were
1,5-hexadiene, was fed to a 140 ml pressurised and thermostatically
controlled reactor, containing a fixed bed of 86 gram (dry)
Amberlite 15 (H') ion exchanger. The feed flow was 30 ml/h (LHSV
0.2), the pressuré 400 kPa and the temperature 70 °C.

15 When steady state was reached, the outflow stream from the
reactor also contained a total of 0.4 wty hexadienes but only 7.5%
of this (0.03 wts) was l,5—hexadiene and about 85% was
2 ,4-hexadiene.

This vutflow stream was subjected to distillation in an

20 OLDERSHAW-type distillation column as in Example 2, the differences

being that the mass reflux over distillation ratio (R/D ratio) was
1.8, the number of trays 60 (the feed tray being the 20th from the
top) and the mass top flow rate 99% of the feed. The top distillate
stream contained 0.02 wt% of total hexadiene, most of which was

{ 25 1,5-hexadiene.

EXAMPLE 5

Three hydrochlorination experiments (5.1-5.3) using MoCl_ as

catalyst were carried out batchwise in the liquid phase, in a5
well-mixed and jacketed 750 ml glass reactor at a pressure of 220,
30 230 and 300 kPa respectively and over a range of reaction
temperatures (18, 38 and 68 °C respectively). Prior to the
reaction, the reactor was purged with nitrogen and the catalyst was
also handled and transferred to the reactor under nitrogen. Allyl
chloride was charged to the reactor in a total amount of 270, 315

35 and 320 g respectively together with 2.2, 1.8 and 0.9 wt%

———
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hexadi 'e# is 55 [err] 59,5 [err] and 65 C respectively. A consi derably

| ower. sttain is placed on the distillation step by first isonerising the

| oweY - boi | i ng hexadi enes- whi ch formthe greater part of the hexadienes in
untreated allyl chloride to the higher boil.iag- hexadi ene isoners. In
particul ar, the higher boiling 1,3- hexadi ene and 2, 4- hexadi ene, having a
boi | i ng poi nt | iat rédp¥as phealyl GfFH(ﬂSSqugJ ef, [(BBB]ar&ind 80 vlcerfdspeesprali yel y,
are not nornmally in untreated ally sonerisation
step can be perf¥% %‘}éde%feﬁlsf’ﬂg nﬁwnéc?% k‘ﬁtgﬁf fSts rgferrﬁﬁﬁ/m’sﬁf’f“ﬁf‘g&
catal ysts, such were an ghec dasipedr eqipesati\Sier, oth-&exddmadr@sstasded én an
preferred. Parti I er t C on hahgeg,r £si Bs,
such as Arrberl [ s?'w\%g[%frﬁ% a({jggn%{rcfo ?flgg%n{ %gg%{glkbn%%goﬁd; Z(OZI%% 2
cat al ystis can al Binuses uersget pively ndiepreactiiva V%ﬁo#emisﬁwﬂ)rﬁnldeam iconterss be

performgd conti ngouskYreftoPalerd B ysed by gas chromatography. The results are

summarised in Table 3.

TABLE 3
i Exp. Product analysis, wt%
4 No. 1l,5-hexadiene chlorohexenes dichlorohexanes
5.1 0.01 0.38 0.32 '
5.2 <0.01 0.06 0.72
5.3 0.02 0.18 0.51

From these results it appears, that in the above three
experiments the reaction resulted in a conversion of 98, >98 and
10 95% respectively of the initially present 1,5-hexadiene to

chlorohexenes and dichlorohexanes.
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The effec;ka \€p guunt of macroporous-ion exchange catalyst for the
contifuo ment of a given flow of hexadi ene-containing allyl chloride
wi | | *depend on the —reaection tenperature. The tenperature range W thin

whi ch the i can effectivelyphe used is err] and preferably
20-120 [errmﬂmmmummﬂount required to effectively treat 1 kg/h of
hexadi ene- cdnt&i i ng als chloride is 0.1-100 equivalents of [err]
(typically corresponding to 0.05-50 L ofc cakal ws§ bed vol une) and
preferably 0.2-50 equivalents. The |ower anpunts of catalyst are typically

used at the higher reaction tenperatures and vice versa. The pressure is
preferably sel ect.ed & lecesmtfor hthes psemamaitsowper at ahd orehytdrén| by uriede pilvgs an

by keeping it (54119Tt$ﬁ€%r§&5“@%e&r“%ch water and chlorine, characterized in that
an allyl chloride feed is used which contains less than 0.30 wt$ of
hexadiene.
5 2. A process according to claim 1, characterized in that the
hexadiene content in the allyl chloride feed used is less than
0.20 wts.
3. A process according to claim 2, characterized in that the
hexadiene content in the allyl chloride feed used is less than
Q@ 10 0.10 wes.
4. A process according to any one of claims 1-3, characterized in
that the allyl chloride feed used is prepared by removing hexadiene
from an allyl chloride feed which contains at least 0.30 wt$% of
hexadiene,
15 5. A process according to claim &4, characterized in that the
removal of hexadiene is performed by distillation.
6. A process according to claim 4 or 5, characterized in that the
removal of hexadiene is performed by reacting the hexadiene, to
form an easily removable compound.
20 7. A process according to claim 6, characterized in that the
reaction is an isomerisation reaction whereby low-boiling isomers
‘ of hexadiene are converted to higher boiling hexadienes in the
presence of an acid catalyst.
8. A process according to claim 7, characterized in that the acid
25 catalyst is a macroporous strongly acid ion exchange resin.
9. A process according to claim 6, characterized in that the
reaction is a hydrochlorination reaction, whereby hexadienes are
converted to chlorchexenes and dichlorohexanes in the presence of a
Lewis acid catalyst,
30 10. A process according to claim 9, characterized in that the

Lewis acid catalyst is MoCl5.
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vappur;;?!§§&gggyai the reaction tenperature used, of the allyl chloride.
The‘greseﬁk'aﬁﬁTTcants found, that in the presence of an acid catalyst this
i sonerisation of the hexadi enes can be perforned sel ectively, wthout
concurrently nodifying the allyl chloride ¢tbl % chl oro-propene) in any
appreci abl e anount. An alternative to the step of isonerising the | ow
boi Il i ng hexadienes in allyl chloride to higher-boiling hexadi enes prior to
distillation, is the step of converting the hexadi enes by hydrochl orination
to chl orohexenes and dichl orohexanes. The Qot g Rgcppi nts at at nospheric
pressure of chlorohexenes and of dichl oronexanes berng in the ranges of
110-140 [err] and 170-220 [err] respectively, their separation in a further

distillation step from al | x11@hberdrdeE i wrTyel BDUSENPIEADYHE) chieenar oduct  of
t he hydrochl orination step contains
The invention relates to a process for the preparation of
dichlorchydrin by reacting an allyl chloride feed with water and
chlorine, wherein an allyl chloride feed is used which contains
less that 0.30 wt% of hexadiene, especially when the allyl chloride
feed used is prepared by removing hexadiene from an allyl chloride

feed which contains at least 0.30 wt% of hexadiene.
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predom nantly chl orohexanes with only |ow | evel s of chl orohexenes, no
special distillation step is strictly required follow ng the
hydrochl ori nati on step. The present applicants found, that in the pre ce
of a Lewis acid this hydrochl orination of the meu@wﬁlée%ahﬁﬁwtfbﬁad
selectively, w thout concurrently nDdifyrné The allyl chloride (to

1, 2-di chl oropropane) in any appreciable anmunt. Exanpl es ofr 3@ydealymy
Lewis acids are [err] [err] [err] and [err] A preferred Lewi s acid catal yst
was found to be [err] In order to treat 1 kg/h of allyl chloride feed, an
anmount of the Lew s agrg¢rgemtoRiby warg rgpUCED GERADIENEOCONTENT
prefgr?blydfron10.l to 10 mole, is effective. The catal yst can be

i mobi | i se

The present invention relates to a process for the
production of dichlorohydrin and to dichlorohydrin
prepared by such process. The term dichlorohydrin as

- employed herein covers both isomers 1,2-dichloro-3-
hydroxypropane and 1,3-dichloro-2-hydroxypropane.

It is known to prepare dichlorchydrin by reacting an
allyl chloride feed with water and chlorine in a dilute
aqueous phase. Allyl chloride is cémmegcially prepared by
the high-temperature chlorination of propene. The main
use of dichlorohydrin is for preparing epichlorohydrin
(1,2-epoxy-3-chloropropane), by dehydrochlorination in
the presence of a base. The subject reactions may be
carried out batchwise, semi-continuocusly or continuously.

It is also known, that the voluminous aqueous
effluent emerging from the epichlorohydrin blant contains
appreciable amounts of other chlorinated organic
compounds (Extractable Organic Chlorine, EOCl, up to
about 100 mg Cl/1), mainly chlorocaliphatic ethers and
chloroaliphatic alkanes. Since these chlorinated orgaﬁic
by-products are toxic, their concentration in the waste
water should be reduced as much as possible before the
waste water is fit for being passed to receiving bodies
such as rivers and lakes. Since the removal of the
chlorinated organic by-products from the epichlorohydrin
plant effluent by conven%%ohal methods, such as
fractional distillation is wvery expensive, there exists a
need for an alternative method for reducing their level.

The present applicant's EP-A-0 359 331 is directed to
a method of reducing the level of chlorinated organic by-
products in the above-described reaction effluent by
extracting the aqueous product of the reaction of allyl

chloride with water and chlorine, with a water-immiscible
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’in~a manner known in the art, for exanple on graphite or on a sul phonated
pol ystyrene resin. The concentration of HO used to hydrochlorinate the
hexadi enes is preferably kept within the range of 0.1 to 5.0 wt% based on
the total ampunt of the allyl chloride contai nPubstituéel sheehic® Augushil §RBEr
concentrations of HO w Il tend to hydrochlprinate the allyl chloride as

' the | qui d SRASERt,RAEas AT ALHCRRIBRIS PR R st i G at
the reaction tempaost iCe Thedpresehheappllytaall sr EBeA-Thé3f70Bl4éW ng
o e L AL o W I O SISO e e
of allyl chl oriiseigedbd.es sedivest disl drihd-Wrichdrapromanienuous| y at
constant rates overhd pelels@dtOfindeh@dbh noW itesdi®s a different
approach to reducing the level of chlorinated organic by-
products in the above-described reaction effluent.

As indicated above, these chlorinated organic by-
products are mainly chloroaliphatic ethers and
chlorcaliphatic alkanes. These are already present in the
conventionally-prepared dichlorohydrin, and they are
carried to the effluent of the epichlorohydrin plant. In
particular, they were found to be mainly chlorocaliphatic
ethers having 9 and 12 carbon atoms (Cg9 and Ci2), the
level of the C;s chloroaliphatic ethers being much lower.

The present inventors investigated the source of
these chlorinated organic by-products. Theoretically,
they would be expected to originate from oligomerisation
reactions of reactive intermediates formed from allyl
chloride and chlorine with water and/or dichlorohydrin.
However, the present inventors found their main source to
be hexadienes (CgHip isomers, in particular 1,5-
hexadiene, 1,4-hexadiene and 2-methyl-1l,4-pentadiene),
which are by-products of the high temperature
chlorination of propene to allyl chloride. When present
in the allyl chloride feed to the above-described
reaction with water and chlorine to form dichlorochydrin,
this hexadiene also reacts with chlorine, water and '
dichlorohydrin to form the chloroaliphatic ethers found
in the reaction effluent.

Commercial allyl chloride is at least 97.5 wt% pure
and contains hexadiene as an impurity (Ullman's
Encyclopaedia of Industrial Chemistry, Sth Edition,
vol. A 1985, page 431). Normally, 0.3-1.0 wt%, of
hexadiene is present. It has now been found that when an
allyl chloride feed containing less than 0.30 wt$%$ of
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reaction, tenperature increased to 40 [err] Shortly after conpletion of the
addition the reaction stopped. Subsequently, 16 g of n-hexane were added to
the aqueous reaction mxture. Follow ng intensively stirring the mxture
was allowed to settle, thereby separating intoSulbstituteisbaet aSdAugyshil 896
phase. The organi ¢ phase was anal ysed for @hl-oroal i phatic ethers [err]

having a | | neaPeragsanss terReel Pheh earSs and FRTpRERBLLRR £ Experi ment

1.1 and Conpar prodecEiper iofediichlarobydrdna tthe producsl lopntaliing: myehf eed

used respectivebgsCort ahRethnde@3Z2aW1% @Rdorinafed organic by-products,
which substantially reduces the costs of purifying the
aqueous effluent leaving the plant.

The present invention therefore is directed to a

| process for the preparation of dichlorohydrin by reacting
an allyl chloride feed with water and chlorine,
characterized in that an allyl chloride feed is used
which contains less than 0.30 wt% of hexadiene.

Preferably, the allyl chloride feed contains less
than 0.20 wt$%, more preferably less than 0.10 wt3 of
hexadiene.

It will be appreciated, that ideally the allyl
chloride feed according to the invention will contain no
(0) hexadiene, and that practical and economical
considerations will play an important role in determining
the actual reduction employed.

Since commercially available allyl chloride usually
contains at least 0.3 wt% of hexadiene, the use of an
allyl chloride feed containing less than 0.30 wt% of
hexadiene in the process according to the invention will
generally involve a step of removing excess hexadiene
from such commercially available allyl chloride. This may
be performed by selective distillation of the hexadiene,
or alternatively by reacting the hexadiene to form
compounds which are more easily removable. However, it
should also be possible to devise methods for directly
producing allyl chloride having a low content of
hexadiene. Thus, the reactor according to the present
applicant's EP-B-0 107 215 is expected to effect a more
efficient chlorination of propene to allyl chloride and
less production of by-products, including hexadiene.
Furthermore, beside the high temperature chlorination of
propene, different reactions- for the production of allyl
chloride are also feasible, which will also produce allyl
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rQ.S wt % of hexadi ene (Hex/AC). Therein, the chloroaliphatic ethers contents
are expressed in ng C per litre of the aqueous reaction m xture. TABLE 1
Exp.” No. Hex. / AC Chl oroal i phatic ethers, w % /1 ar
reaction mxture 1.1 0. 032 Substltutgzgt@pef% %ugust Y%o

171.3 Fromthese results it is apparent, -t dat the 94% reduction (fromO0.5
w%to 0.032 mﬁ@% of, heﬁgdLene cont ent .qride feed resulted
POREEAEG

\ In th% all yl.chl : :

in a 87%reduct 172933 OEQFOCEPFF? o?ftﬁgxé §PS- al i phatic

ethers content in Shtectavei dastillathon EXAWPpEefermefli methabdordt ory-scale

VBT TS 1 5B R RSl oo g uyabe B €1
chloride feed. The crude allyl chloride, as produced by
the chlorination of propene, always has to be purified to
a content of at least 97.5 wt% of allyl chloride before
being used as a feed for the production of dichloro-
hydrin, and this purification is usually done by
distillation. However, considerably more intensive
distillation is required in order to separate the
hexadienes from the allyl chloride, in particular when
the hexadienes are predominantly present as their low-
boiling isomers, as is generally the case in crude,
untreated allyl chloride. The boiling point at
atmospheric pressure of allyl chloride is 45 °C and that
of 2-methyl-1,4-pentadiene, 1l-5-hexadiene and 1,4~
hexadiene is 55 °C, 59,5 °C and 65 °C respectively.

A considerably lower strain is placed on the
distillation step by first isomerising the lower-boiling
hexadienes which form the greater part of the hexadienes
in untreated allyl chloride to the higher boiling
hexadiene isomers. In particular, the higher boiling 1,3-
hexadiene and 2,4-hexadiene, having a boiling point at
atmospheric pressure of 73 °C and 80 °C respectively, are
not normally present in untreated allyl chloride.

The isomerisation step can be performed by using
known acid catalysts, preferably solid acid catalysts,
such as ion exchange resins. Strong acid catalysts are
preferred. Particularly preferred are the macroporous ion
exchange resins, such as Amberlist 15 (H*), trade mark of
Rohm & Haas. Homogenous acid catalysts can also be used
in principle. The isomerisation reaction can be performed
continuously, or batchwise.

The effective amount of macroporous ion exchange
catalyst for the continuous treatment of a given flow of
hexadiene-containing allyl chloride will depend on the
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r.espectively, a continuous streamof crude allyl chloride feed was

subj ected to distillation over 120 trays. The feed tray was the 60th, the
feed tenmperature 41-45 [err] the bottom tenperature 91-95 [erﬁLJand t he
Mass Top Flow Rate 72-75% of the feed. The cofubstitutersheeti-He August 1996
chloride feed, as determ ned by gas chronasography, before distillation and

in the top product .of the dlstlllaU£%1colunn ;wesented i.n Tabl e 1.
TABLE 2 conpof&Rction tempegatpre . %ﬁ%‘?ﬂ?’{ﬁ‘%ﬁ ICANIS (i yhieh
when usi ng R/ Bheatiiom feeethangd).resin dan efféttivelyl be usdd Aldyl chloride

75.22 98.92 OQ%EQ?°C93n&9prg%eggb1992%g120 °C. The catalyst amount
required to effectively treat 1 kg/h of hexadiene-
containing allyl chloride is 0.1-100 equivalents of HY
{(typically corresponding to 0.05-50 L of catalyst bed
volume) and preferably 0.2-50 equivalents. The lower
amounts of catalyst are typically used at the higher
reaction temperatures and vice versa. The pressure is
preferably selected such that the system is operated in
the liquid phase, by keeping it (slightly) above the
vapour pressure, at the reaction temperature used, of the
allyl chloride.

The present applicants found, that in the presence of
an acid catalyst this isomerisation of the hexadienes can
be performed selectively, without concurrently modifying
the allyl chloride {to l-chloro-propene) in any
appreciable amount.

An alternative to the step of isomerising the low-
boiling hexadienes in allyl chloride to higher-boiling
hexadienes prior to distillation, is the step of
converting the hexadienes by hydrochlorination to
chlorohexenes and dichlorohexanes. The boiling points at
atmospheric pressure of chlorohexenes and of
dichlorohexanes being in the ranges of 110-140 °C and
170-220 °C respectively, their separation in a further
distillation step from allyl chloride is very simple.
When the product of the hydrochlorination step contains
predominantly chlorohexanes with only low levels of
chlorohexenes, no special distillation step is strictly
required following the hydrochlorination step.

The present applicants found, that in the presence of
a Lewis acid this hydrochlorination of the hexadienes can
be performed selectively, without concurrently modifying
the allyl chloride (to 1,2-dichloropropane) in any
appreciable amount.
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"1, 5- hexadi ene 0.33 0.33 0.26 0.20 0.03 0.01 Total hexadiene
0. 39 0.41 0. 33 0. 26 0. 06 0.02 Fromthese results it appears, that

much' I ess intensive distillation is needed in order to purify the crude
allyl chloride to above 98-99 wt% than is neclistitytershiest 1 Adgustc1998
hexadi ene content to below 0.20 wt % EXAMPISE-3 A conti nuous stream of

commercially avail gble purifi.ed. (98 9. :al Lyl ;chlarl ontaj~ji.ng a
total of 0.4 wt% hgfgﬁpgﬁgségo%uégaﬁﬁle\é\%%rgea 1 %hgggd?%r?é%'mt%dgesdgto a
140 ml pressur Z8€dantd SdClust &t peaifley regniepilise@cidacedal ¥&dn @i ng a

fixed bed of 8 e MaEer | ithe olaekketcl tireatexchan®elor B iieed fl ow
was 70 m/h (ng%hgu , the prgssure°408 kPa and the ?gq ef%tur%?go [err]

When steady st ghdordser £gefed an; RROYDLT PHWERLr &gwils acid generally
ranging from 0.01 to 100 mmol, preferably from 0.1 to

10 mmole, is effective. The catalyst can be immobilised
in a manner known in the art, for example on graphite or
on a sulphonated polystyrene resin.

The concentration of HCl used to hydrochlorinate the
hexadienes is preferably kept within the range of 0.1 to
5.0 wt%, based on the total amount of the allyl chloride
containing feed, since much higher concentrations of HCL
will tend to hydrochlorinate the allyl chloride as well.
The pressure is preferably selected such that the system
is operated in the liquid phase, by keeping it (slightly)
above the vapour pressure, at the reaction temperature
used, of the allyl chloride.

The following Examples will illustrate the invention.
EXAMPLE 1

In a reactor of 1.7 1 content, 1 1 of water was
charged at ambient temperature. To this 0.5 mol of allyl
chloride and 0.5 mol of chlorine were added continuously
at constant rates over a period of 2 hours. During the
reaction, temperature increased to 40 °C. Shortly after
completion of the addition the reaction stopped.
Subsequently, 16 g of n-hexane were added to the aqueous
reaction mixture. Following intensively stirring the
mixture was allowed to settle, thereby separating into
the aqueous and organic phase.

The organic phase was analysed for chloroaliphatic
ethers (Cg+Ci2+C15), using gas chromatography, equipped
with a chlorine-selective detector having a linear
response (HALL).

Table 1 presents the results of Experiment 1.1 and
Comparative Experiment 1.2, wherein the > 99% allyl
chloride feed used respectively contained 0.032 wt% and
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“fromthe reactor also contained a total of 0.4 wt % hexadi enes but only
12.5% of this (0.05 % was 1,5- hexadi ene and about 75% was

2, 4-’hexadi ene. This outflow streamwas subjected to distillation in an
OLDERSHAW t ype distillation col um as in Exanfiubstitutengheptif 8rAugust H396g
that. the mass reflux over distillation ratifo-(R/'D ratio) was 0.8, the
nunber of tray 0 he feed t.ray bei.n 20 and the mass top flow
rate 90% of th@'gegé% ?ﬁegfﬁﬁdaﬁéfiﬁhﬁ?ékgfreahﬂé5ﬁ%8Vnggeo.04 w % of tota
hexadi ene, noschbbroailiphatiscleShhesadbahents are- eklarBSEdA iA egnCGlnuous
stream of crudge£89; W o2l kb GBLEbLYICreaction mixture.

TABLE 1
Exp. No. Hex./AC Chloroaliphatic ethers,
wtd mg Cl/1l or reaction mixture
. 0.032 22.0
1.2 0.500 171.3

From these results it is apparent, that the 94%
reduction (from 0.5 wt% to 0.032 wt$) of hexadiene
content in the allyl chloride feed resulted in a 87%
reduction (from 171.3 to 22.0 Cl1l/1) of the chloro-
aliphatic ethers content in the reaction effluent.
EXAMPLE 2

In five laboratory-scale experiments in an OLDERSHAW-
type distillation column, using mass reflux over
distillate ratios (R/D ratio) of 0.3, 1, 2, 4 and 6
respectively, a continuous stream of crude allyl chloride
feed was subjected to distillation over 120 trays. The
feed tray was the 60th, the feed temperature 41-45 °C,
the bottom temperature 91-95 °C and the Mass Top Flow
Rate 72-75% of the feed.

The composition of the allyl chloride feed, as
determined by gas chromatography, before distillation and
in the top product of the distillation column, is
presented in Table 1.
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containing a total of 0.4 w % hexadi enes 90% of which were 1, 5-hexadi ene,
was fed to a 140 m pressurised and thernostatically controll ed reactor,
containing a fixed bed of 86 gram (dry) Anberlite 15 [err] ion exchanger.-
The feed flow was 30 nmi/h (LHSV 0.2), the presSubsitutoskeet ahcAugest 1996
tenperature 70 [err] Wen steady state was geached, the outflow stream from

t he reactor

al

so contained a total of 0.4 wt% hexadi enes but only 7.5% of

this (0.03 W% was 1, 5- hexadiene and JRKE 85% was 2, 4- hexadi ene. Thi's
outflow stream was subjected to distillation in an OLDERSHAWtype

distiliation cg%#&?%%%%%nrgﬁﬁgp%gfé}?1ti8)%wé§ op i iILﬁ%gISGFeFPHyS 60

refl ux over

di

he_di.rr.erences bel.n nat__tne mas

(the feed tray being the 20th teowdehe top) awlten hesimgsRADprdtiov rate F9%

of the feed.
hexadi ene,

1

[he top distillateggbgeamgogtai ned 0.02;wt % of 4total g

Allyl chloride |75.22 [98.92 99.09 99.29 99.25 99.29
1, S-hexadiene 0.33 0.33 0.26 0.20 0.03 0.01

Total hexadiene | 0.39% 0.41 0.33 0.26 "~ 0.06 0.02

From these results it appears, that much less
intensive distillation is needed in order to purify the
crude allyl chloride to above 98-99 wt$%, than is needed
in order to reduce the hexadiene content to below
0.20 wt$s.

EXAMPLE 3

A continuous stream of commercially available
purified (98.2 wt%) allyl chloride, containing a total of
0.4 wt¥ hexadienes 90% of which were 1,5-hexadiene, was
fed to a 140 ml pressurised and thermostatically
controlled reactor, containing a fixed bed of 86 gram
(dry) Amberlite 15 (H*) ion exchanger. The feed flow was
70 ml/h (LHSV 0,5), the pressure 400 kPa and the
temperature 90 °C.

When steady state was reached, the outflow stream
from the reactor also contained a total of 0.4 wt%
hexadienes but only 12.5% of this (0.05 wt%) was 1,5~
hexadiene and about 75% was 2,4-hexadiene.

This outflow stream was subjected to distillation in
an OLDERSHAW-type distillation column as in Example 2,
the differences being that the mass reflux over
distillation ratio (R/D ratio) was 0.8, the number of
trays 40 (the feed tray being the 20th) and the mass top
flow rate 90% of the feed. The top distillate stream
contained 0.04 wt% of total hexadiene, most of which was
1, 5-hexadiene.

05 AUG 1996 ‘




‘most of which was 1, 5- hexadi ene. EXAMPLE 5 Three hydrochl orination _ _
experinments (5.1-5. 3) using [err] as catal yst were carried out batchwi se in

the Tiquid phase, in a well-nixed and jackete ass reactor at a
pressure of 220, 230 and 300 kPa respecti vel y%.\’g’&té\%@r §langAYgUSteRY6 on

tenperatures (18, 38 and 68 C respectiveklyp. -Prior to the reaction, the

reactor was p“égﬁgPﬂttQ nitrogen and the catal yst was al so handl ed and

transferred t tor under nitrogen. Allyl chloride was charged to
the reactor in a tBtabntikmuausostzgam 8f5crmde 3280gwtespaltiiviechlbegdeher

with 2.2, 1.8 eaﬁtglﬁi%%reaes@ b¥°bY40ht4Che8d; Indd. oy 33 0l 0yt 1 W%

respectlvely of £err based the anou the reactor
contents were %@T€her ée§?¥éal?6ﬁpewa§uféd tosahb4@drénpreasuzdsed andan

amount of 0. 46th&rMéstadiBallyvedntesDEEdi ¥8hYtoAS t 86nfQining a fixed
bed of 86 gram (dry} Amberlite 15 (H*) ion exchanger. The
feed flow was 30 ml/h (LHSV 0.2), the pressure 400 kPa
and the temperature 70 °C.

When steady state was reached, the outflow stream
from the reactor also contained a total of 0.4 wt$%
hexadienes but only 7.5% of this (0.03 wt%) was 1,5-
hexadiene and about 85% was 2, 4-hexadiene.

This outflow stream was subjected to distillation in
an OLDERSHAW-type distillation column as in Example 2,
the differences being that the mass reflux over
distillation ratio (R/D ratio) was 1.8, the number of
trays 60 (the feed tray being the 20th from the top) and
the mass top flow rate 99% of the feed. The top
distillate stream contained 0.02 wt% of total hexadiene,
most of which was 1, 5-hexadiene.

EXAMPLE S

Three hydrochlorination experiments (5.1-5.3) using
MoClg as catalyst were carried out batchwise in the
liquid phase, in a well-mixed and jacketed 750 ml glass
reactor at a pressure of 220, 230 and 300 kPa
respectively and over a range of reaction temperatures
(18, 38 and 68 °C respectively). Prior to the reaction,
the reactor was purged with nitrogen and the catalyst was
also handled and transferred to the reactor under
nitrogen. Allyl chloride was charged to the reactor in a
total amount of 270, 315 and 320 g respectively together
with 2.2, 1.8 and 0.9 wt% respectively of HCl and 0.33,
0.39 and 0.41 wt% respectively of MoClg, based on the
amount of the feed. When the reactor contents were at

...the desired temperature, 1,5-hexadiene was added in an
amount of 0.46, 0.46 and 0.41 wt% respectively. After 40,
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20 and 20 minutes respectively the reaction was term nated and the contents
of the reactor were anal ysed by gas chronmat ography. The results are

summari sed in Table 3. TABLE 3 Exp. Pr oduct analys%s wt %
No. 1, 5- hexadi ene chl or ohexenes  di chl ﬁ‘!ﬁ%&%&ﬁ?&hﬁetl‘ S August 99 01
0. 38. 0 32 5.2 <0.04 10 - 0. 06 0.72
5.3 0.51 Fromthese results it

appears, that ?H Pﬁ@'gﬁb%énpﬁﬁéergﬁﬁéFFm&%%¥tQR?r%%%ﬁﬁﬁﬂ?r%%ﬁnted in a
conversi on of @8rmi%dtaad addlichespentientlsy off thize rieadtic wene esmilysed

1, 5- hexadi ene b9 %QEO%%Q%ﬁSQ%ErQBﬂyqiQREQE%QEﬁQEP%re summarised in

Table 3.
TABLE 3
Exp. Product analysis, wt%
No. 1,5~hexadiene chlorohexenes dichlorohexanes
5.1 0.01 0.38 0.32
5.2 <0.01 0.06 0.72
5.3 0.02 0.18 0.51

From these results it appears, that in the above
three experiments the reaction resulted in a conversion
of 98, >98 and 95% respectively of the initially present
1,5-hexadiene to chlorchexenes and dichlorohexanes.
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'CL Al MS 1. A process for the preparation of dichlorohydrin by reacting
an allyl chloride feed with water and chlorine, characterized in that an
allyl chloride feed is used which contains |ess than 0.30 w % of hexadi ene.
2. A process--aecordin ng g to claimi1, characteri Z3stitutersheete Sraugusteh296
content int u@g feed used ksibess than 0.20 wt% 3. A process
accordi ng to{j@&\ erized in that the hexadi ene contgn th

al Iyl chlor.i eed-us®d is less than 0.10 wt% 4. A process aﬁsiﬂﬁgngigo
any one of clains 1-3, characterized in that the allyl chloride feed used
I's prepared by renoving hexadi ene frorE gn Aalll )ﬁ schl ori de

1. A process for the preparation of dichlorohydrin by
reacting an allyl chloride feed with water and chlorine,
characterized in that an allyl chloride feed is used
which contains less than 0.30 wt% of hexadiene.

2. A process according to claim 1, characterized in that
the hexadiene content in the allyl chloride feed used is
less than 0.20 wts%.

3. A process according to claim 2, characterized in that
the hexadiene content in the allyl chloride feed used is
less than 0.10 wt%.

4. A process according to any one of c¢laims 1-3,
characterized in that the allyl chloride feed used is
prepared by removing hexadiene from an allyl chloride
feed which contains at least 0.30 wt$ of hexadiene.

5. A process according to claim 4, characterized in that
the removal of hexadiene is performed by distillation.

6. A process according to claim 4 or 5, characterized in
that the removal of hexadiene is performed by reacting
the hexadiene, to form an easily removable compound.

7. A process according to claim 6, characterized in that
the reaction is an isomerisation reaction whereby lgw-
boiling isomers of hexadiene are converted to higher
boiling hexadienes in the presence of an acid catalyst.
8. A process according to claim 7, characterized in that
the acid catalyst is a macroporous strongly acid ion
exchange resin.

9. A process according to claim 6, characterized in that
the reaction is a hydrochlorination reaction, whereby
hexadienes are converted to chlorchexenes and
dichlorohexanes in the presence of a Lewis acid catalyst.
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’feed whi ch c | east 0.30 wt % of hexadi ene. 5. A process according
to claim4, Wﬂmu J” that the renoval of hexadiene is perfornmed by
distillation.=* cording to claim4 or. 5 characterized . hat
t he renoval of hexadi ene i s" perforned by reactq'%l?@ %@ém%ﬁ’é’ 114;‘?
easidy renovabl e conmpound. 7. A process acgcprding to claim®6, char act eri zed
in that the reaction is an isonerisation reaction whereby |ow boiling

i somers of hexatr ehePEPECESNICFPEALRY Fﬁ’gﬁé@lﬁo?biﬁﬁaﬁéﬁgéFéﬁég iR that
presence of anthéi Hewtdbahysd. c8talyPt 0£§SHMoaLgor ding to claim7,
characterized in that the acid catalyst is a macroporous strongly acid ion
exchange resin. 9. A process according to claim®6, characterized in that
the reaction is a hydrochlorination reaction, whereby hexadi enes are
converted to chl orohexenes and di chl orohexanes in the presence of a Lew s
acid catal yst.

C18/T1868FF
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" .~12 - 10. A process according to claim9, characterized in that the Lew s
acid catalyst is [err] C18/ T1868FF

Substitute sheet - 5 August 1996

T 1868 SIN

ABSTRACT

ALLYL CHLORIDE WITH REDUCED HEXADIENE CONTENT

The invention relates to a process for the
preparation of dichlorohydrin by reacting an allyl
chloride feed with water and chlorine, wherein an allyl
chloride feed is used which contains less that 0.30 wt%
of hexadiene, especially when the allyl chloride feed
used is prepared by removing hexadiene from an allyl
chloride feed which contains at least 0.30 wt% of
hexadiene.

Cl8/T1868FF
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