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PRODUCTION OF DICHLOROHYDRI%////

The invention relates to a process for the production of
dichlorohydrin and to dichlorohydrin prepared by such process.
Dichlorohydrin is a term employed herein to designate the isomers
1,2-dichloro-3-hydroxypropane and 1,3-dichloro-2-hydroxypropane.

It is known to prepare dichlorohydrin by reacting in a
reaction zone allylchloride, water and chlorine in a dilute aqueous
phase.

A problem with the preparation of dichlorohydrin is that other
chlorinated organic compounds are formed as well, as byproducts.
Besides large amounts of water are necessary in the reaction which
means that large effluent streams exist which pose a problem for
the enviromment. Most chlorinated organic byproducts are toxic,
non-biodegradable and non-hydrolysable.

A process has been found to reduce the level of these .
impurities in the dichlorohydrin.

The invention relates to a process for the production of
dichlorohydrin which comprises reacting allylchloride, water and
chlorine in a reaction zone to form an aqueous dichlorohydrin
solution together with other chlorinated orgénic byproducts, and
contacting the aqueous reaction zone effluent with 1,2,3-trichloro-
propane to obtain an aqueous layer—comprising the dichlorohydrin
and an organic layer comprising the trichloropropane and said
chlorinated organic byproducts, separating both layers and if
desired working up the dichlorohydrin containing aqueous solution
in a manner known per se.

From European Patent Application Publication 359.331 is known
a process for the preparation of dichlorohydrin wherein allyl-
chloride, water and chlorine are féacted in & reaction zone to form
an aqueous dichlorohydrin solution and thereafter extracting the

aqueous dichlorohydrin solution with a water-immiscible solvent
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having an atmospheric boiling point from 40 *C to 105 °C in order
to remove chlorinated organic impurities.

The water-immiscible solvents have a rather high vapour
pressure_compared with the vapour pressure of 1,2,3-trichloro-
propane. The latter compound has a boiling point of 156 °C at
atmospheric pressure.

- Besides 1,2,3-trichloropropane has the advantage that it is
not a compound which is alien to the dichlorohydrin preparation
proceés. Namely it is found as a byproduct of the dichlorohydrin
preparation.

The amount of 1,2,3-trichloropropane used is less than 10 per
cent by weight on the weight of the aqueous dichlorohydrin
solution, preferably from 1 to 8 per cent, more preferably from 1.5
to 5 per cent, most preferably from 2 to 4 per cent by weight on
the weight of the aqueous dichlorohydrin solution (that is the
reaction zone effluent). The used 1,2,3-trichloropropane may be
added or is already present in the aqueous dichlorohydrin solution.

The 1,2,3-trichloropropane may be contacted with the aqueous
dichlorohydrin solution in a cocurrent stream or in a counter-
current stream.

The process for the preparation of dichlorohydrin may be
carried out batchwise, semi-continuously or continuously. The same
applies to the extraction with 1,2,3-trichloropropane.

Once that the aqueous dichlorohydrin solution has been treated
with 1,2,3-trichloropropane and the byproducts (impurities) have
been removed from the aqueous dichlorohydrin solution, the
dichlorohydrin is worked up in a manner known per se, e.g. by
distillation or the aqueous dichlorohydrin solution is directly
used in the preparation of epichlorohydrin. The advantage is that
the content of the byproducts from the dichlorohydrin preparation
is reduced. This in turn results in an improvement in the quality
of the aqueous effluent streams.

The 1,2,3-trichloropropane containing the cﬁlorinated organic
byproducts may be conducted to a distillation zone, wherein
1,2,3-trichloropropane and lighter Products are distilled overhead
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and chlorinated otganic byproducts are recoveéred as bottom
products. The bottom products may be incinerated.

The distilled 1,2,3-trichloropropane may be recycled to the
extraction zone.

The extraction solvent 1,2,3-trichloropropane contains a
certain amount of dichlorohydrin. This product can be distilled in
the dist{llation zone overhead together with the 1,2,3-trichloro-
propane and recycled to the extraction zone. The 1,2,3-trichloro-
propane is also built up in the system and therefore a bleed stream
is necessary.

Another embodiment of the invention comprises a process
wherein no 1,2,3-trichloropropane is added. In that case the
reaction zone effluent is allowed to settle and a heavy organic
layer comprising 1,2,3-trichloropropane (as reaction byproduct) is
separated from the aqueous effluent.

Example

A continuous stream of aqueous dichlorohydrin solution,
obtained by reaction of allylchloride, water and chlorine, and
1,2,3-trichloropropane were fed through a liquid-liquid mixer to a
hydrocyclone. Per kilogram of aqueous dichlorohydrin solution 25 g
of added 1,2,3-trichloropropane was used. The hydrocyclone
separated the mixture into an aqueous phase, comprising the
dichlorohydrin, and organic phase comprising the 1,2,3-trichloro-
propane. '

The extraction efficiency of 1,2,3-trichloropropane was
studied by analysis of hexane layers of 1:1 volume hexane extracts
of the aqueous solutions of dichlorohydrin prior to and after
extraction with 1,2,3-trichloropropane.

The analysis of the hexane layers took place with a gas
chromatograph equipped with a HALL-detector which gave a signal for
chlorine and linear with respect to the chlorine load of the
components. The total chlorine content was obtained by summation of
the detector response for all chlorinated components present in the
hexane extracts with a higher boiling point than that of
dichlorohydrin (1,2-dichloro-3-hydroxypropane, b.p. 183 °C).



The extraction efficiency is the reduction of the measured chlorine

content of the hexane layers obtained prior to

and after treatment
with 1,2,3-trichloropropane.

The extraction efficiency of 1,2,3-trichloropropane was 90%.
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CLAIMS

1. A process for the production of dichlorohydrin which comprises
reacting allylchloride, water and chlorine in gfreaction zone to
form an aqueous dichlorohydrin solution togeth;r with other
chlorinated organic byproducts, and contacting the aqueous reaction
zone effluent with 1,2,3-trichloropropane to obtain an aqueous
layer comprising the dichlorohydrin and an organic layer comprising
the trichloropropane and said chlorinated organic byproduct;,
separating both layers and if desired working up the dichlorohydrin
containing aqueous solution in a manner known per se.

2. A process as claimed in claim 1, wherein less than 10 per cent
by weight of 1,2,3-trichloropropane is used on the weight of the
effluent.

3. A process as claimed in claim 2, wherein from 1 to 8 per cent
by weight of 1,2,3-trichloropropane is used on the weight of the
effluent. '

4, A process as claimed in claims 1-3, wherein the 1,2,3-tri-
chloropropane is contacted with the aqueous dichlorohydrin solution
cocurrently or countercurrently.

5. A procéss as claimed in any one of the claims 1-4, wherein the
organic layer containing trichloropropane and chlorinated organic
byproducts is conducted to a distillation zone, wherein the tri-
chloropropane is distilled (over the top) and the chlorinated
organic byproducts remain as bottom products.

6. A process as claimed in claim 5, wherein a part of the
distilled trichloropropane is recycled to the extraction zone.

7. A process as claimed in claim 1, wherein the reaction zone
effluent is allowed to settle and a heavy organic layer comprising
trichloropropane is separated from the aqueous effluent, directly

after the reaction.
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