
EP 0 552 383 B1 Description FIELD OF THE INVENTION 5   This invention
relates to a process for purifying 2,3-dichloro-1-propanol (hereinafter
abbreviated as 2,3- DCP). More particularly, it relates to an efficient
process for purifying 2,3-DCP prepared by chlorination of allyl alcohol
with chlorine in hydrochloric acid. BACKGROUND OF THE INVENTION 10 2,3-DCP
is used in quantities as an intermediate for synthesizing epichlorohydrin
useful as a solvent, a starting material for epoxy resins, a starting
material for synthetic rubber, a stabilizer for chlorinated rubber, etc.
Conventional production and purification of 2,3-DCP is illustrated in the
system diagram of Fig. 5. In Fig. 15  5, a hydrochloric acid aqueous
solution ([err]) and allyl alcohol (AAL) are charged in reactor 1 equipped
with stirrer 1a, and chlorine gas is blown through the AAL solution in the
[err] while cooling the solution at a constant temperature to produce
2,3-DCP. The reaction mixture is forwarded to degassing tower 2, where
hydrogen chloride is evolved and returned to reactor 1. The degassed
mixture is then delivered to first decanter 3, where it is separated into
aqueous layer 3a and oily layer 3b by cooling to 40 C or lower. 20 Aqueous
layer 3a is recycled to reactor 1, while oily layer 3b is recovered for
direct use as a raw material for other compounds or purified to recover
2,3-DCP therefrom. For the connventional production of 2,3-DCP, reference
can be made to U.S. Patent 4,634,784. Oily layer 3b comprises 72 to 75% by
weight of 2,3-DCP, 3 to 6% by weight of by-products, e.g., glycerin
monochlorohydrin and oligomers, and about 20% by weight of [err] as an
azeotropic component 25  (20%). For the production of epichlorohydrin,
2,3-DCP is once recovered from oily layer 3b and saponified by reaction
with a calcium hydroxide aqueous solution, or oily layer 3b as separated in
decanter 3 is directly subjected to saponification. The former process in
which the oily layer is purified involves an extra cost for separation into
30  components and treatment of unnecessary and harmful components. The
latter process in which the oily layer is saponified as such is
economically disadvantageous in that useful by-products such as glycerin
monochlorohydrin cannot be recovered because they are incorporated into the
waste liquor of the saponification mixture. Further, the hydrochloric acid
contained in the oily layer is concurrently neutralized with calcium
hydroxide, leading to not only wasteful consumption of calcium 35
hydroxide but also necessity of making up for the loss of hydrochloric acid
which is withdrawn from the chlorination system and is never recovered.
SUMMARY OF THE INVENTION 40    An object of the present invention is to
provide a process for purifying 2,3-DCP which involves no wasteful
consumption of calcium hydroxide when 2,3-DCP is for use as a starting
material of epich- lorohydrin, which allows, if desired, recovery of
by-products, and which reduces the amount of a hydrochloric acid aqueous
solution to be supplied to a chlorination reactor. The present invention
relates to a process for purifying 2,3-DCP, which comprises introducing a
45  chlorination reaction mixture obtained by chlorination of allyl alcohol
in a hydrochloric acid aqueous solution in a chlorination reactor, to a
degassing tower, where hydrogen chloride is released, returning the
hydrogen chloride to the chlorination reactor, cooling the residual liquid
to separate into an aqueous layer and an oily layer, and returning the
aqueous layer to the chlorination reactor while recovering 2,3-DCP from the
oily layer, whrein said oily layer is introduced to a first distillation
tower, where hydrogen chloride, part of the 50  produced 2,3-DCP and other
low-boiling components having a boiling point not higher than the boiling
point of 2,3-DCP are recovered as a distillate, cooling the distillate to
separate it into an aqueous layer and an oily layer, returning the aqueous
layer of the distillate to the chlorination reactor, and recovering 2,3-DCP
from the oily layer of the distillate and a high-boiling fraction of the
first distillation tower having a boiling point not lower than the boiling
point of 2,3-DCP. 55    If necessary, the oily layer separated from the
distillate of the first distillation tower is further introduced to a
second distillation tower, where a low-boiling fraction having a lower
boiling point than the boiling point 



of 2,3-DCP is separated while recovering 2,3-DCP from a high-boiling
fraction (bottom residue) having a boiling point not lower than the boiling
point of 2,3-DCP, which mainly comprises 2,3-DCP and the high- 2    EP 0
552 383 B1 boiling fraction of the first distillation tower. If further
necessary, the high-boiling fraction of the first and second distillation
tower may be introduced to a third distillation tower, where 2,3-DCP is
recovered as a distillate. 5 BRIEF DESCRIPTION OF THE DRAWINGS Figures 1
through 3 are system diagrams each illustrating an embodiment of the
process according to the present invention. Figure 4 shows a saponification
tower. 10     Figure 5 is the system diagram of a conventional process.
DETAILED DESCRIPTION OF THE INVENTION The present invention is explained by
referring to Figs. 1 to 4 illustrating the flow of the process 15
according to the present invention. In Fig. 1, first distillation tower 4
is provided, into which the oily layer in first decanter 3 is introduced.
The low-boiling fraction having a boiling point not higher than that of
2,3-DCP is forwarded to second decanter 5 where it is separated into
aqueous layer 5a and oily layer 5b. Aqueous layer 5a is returned to reactor
1, while oily layer 5b and the high-boiling fraction of first distillation
tower 4 are delivered to a step 20  of 2,3-DCP recovery or saponification.
In the first distillation, both the low- and high-boiling fractions contain
large amounts of 2,3-DCP. The low-boiling fraction generally contains,
other than 2,3-DCP (boiling point (b.p.) [err] at 1 atm), trichloropropane
(b.p. [err] at 1 atm) and other low-boiling components such as an
azeotropic mixture of hydrochloride and water (weight ratio 1:4; b.p. [err]
at 1 atm), and the high- boiling fraction generally contains 2,3-DCP and
glycerine monochlorohydrin (b.p. [err] at 1 atm). The first 25
distillation is preferably carried out at the bottom temperature of 110 to
[err] under atmospheric pressure. Through the above-described flow of
operation, the amount of a hydrochloric acid aqueous solution in the liquid
fed to the step of 2,3-DCP recovery or saponification is greatly reduced.
That is, the requisite amount of a hydrochloric acid aqueous solution to be
supplied to reactor 1 is minimized. Where the oily layer 5b and the
high-boiling fraction of first distillation tower 4 are fed to a
saponification step, waste of 30  calcium hydroxide can be reduced. Fig. 2
illustrates a flow having second distillation tower 6 in addition to the
first distillation tower of Fig. 1. Oily layer 5b of second decanter 5 is
introduced to second distillation tower 6, where a low-boiling fraction
having a boiling point lower than that of 2,3-DCP is removed. The
high-boiling fraction from first distillation tower 4 and that from second
distillation tower 6 are forwarded to a step of 2,3-DCP recovery or 35
saponification. The high-boiling fractions of first and second distillation
towers 4, 6 contain substantially no hydrochloric acid, waste of calcium
hydroxide in the saponification step can be avoided. Further, the low-
boiling fraction of second distillation tower 6 contains substantially no
hydrochloric acid, low-boiling components which may be made use of can be
recovered from this fraction. Almost all of hydrochloric acid withdrawn
from reactor 1, other than that discharged as a low-boiling fraction from
distillation tower 6, can 4o  be returned to reactor 1. Accordingly, the
amount of a hydrochloric acid aqueous solution that should be supplied to
reactor 1 is only the amount corresponding to the loss of the hydrochloric
acid discharged as a low-boiling fraction. The second distillation is
preferably carried out at the bottom temperature of 110 to 140 * C under a
pressure of 100 to 200 mmHg ab. Fig. 3 illustrates a flow having third
distillation tower 7 in addition to the second distillation tower of Fig.
45  2. The high-boiling fractions from the first and second distillation
towers are introduced to third distillation tower 7. Since these fractions
delivered to third distillation tower 7 contains substantially no
low-boiling substance having a boiling point lower than that of 2,3-DCP,
2,3-DCP is distilled off from the top of third distillation tower 7 while
withdrawing a high-boiling fraction having a boiling point higher than that
of 2,3- DCP as a bottom residue. The third distillation is preferably
carried out at the bottom temperature of 110 to 



50  140 IC under a pressure of 10 to 100 mmHg ab. Through the above
described flow of operation, the high-boiling fraction, the low-boiling
fraction, and purified 2,3-DCP can be recovered individually. If desired,
the low-boiling and high-boiling fractions separately recovered may be
purified to obtain useful components, such as glycerin monochlorohydrin.
Alternatively, the low-boiling and high-boiling fractions comprising
organic chlorinated substances may be 65  used as fuels for steam
generation, or they may be burnt to recover hydrogen chloride as a
by-product. Using the thus recovered 2,3-DCP as a starting material,
epichlorohydrin can be synthesized with good efficiency by a conventional
saponification step as described in U.S. Patent 4,634,784. For example,
2,3- DCP or an aqueous solution thereof is mixed with calcium hydroxide in
a liquid phase, and the mixture is 3    EP 0 552 383 B1 fed to
saponification tower 8 while steam is fed from the bottom of the tower as
illustrated in Fig. 4. An azeotropic mixture of the resultant
epichlorohydrin and water is boiled at a boiling point of 880 C Thus, the
desired epichlorohydrin is stripped. According to the present invention,
the content of the hydrochloric acid aqueous solution in the liquid 5  fed
to a saponification step, etc. is markedly decreased so that waste of
calcium hydroxide can be avoided ~-'   in the saponification step.
Moreover, the low- and high-boiling fractions may further be separated into
constituting components, and highly concentrated 2,3-DCP can be used as a
raw material of saponification. The present invention is now illustrated in
greater detail by way of Example, but it should be understood that the
present invention is not deemed to be limited thereto. 10 EXAMPLE 2,3-DCP
was produced by use of the apparatus shown in Fig. 3 under the conditions
shown below. 16                                 | Bottom Temperature (IC)
Pressure mmHg ab First Distillation        120.5                  800
Second Distillation        125.0                 150 Third Distillation
130.5                  40 20 The composition of the liquid or fraction at
the position indicated by symbols (a) through (h) is shown in Table 1
below. TABLE 1 25 Position   Flow Rate (kg/hr)
Composition (wt%) 2,3-DCO   Low-Boiling Fraction  High-Boiling Fraction
HC1   H20 30     (a)          400          74.0            1.9.
3.5           4.4  16.2 (b)          84           11.2           1.4
-           17.4  69.9 (c)          14          29.0           41.0
-           14    1 6.0 (d)           10          4.0           55.0
-           20.0  25.0 (e)           4          86.0           14.0
-             - 95     (f)          302          93.5            0.2
4.6           0.3   1.3 (g)         289          97.6            0.2
0.5          0.3   1.3 (h)           13          4.0
96.0           -     - j 40   As described above, the 2,3-DCP purification
process according to the present invention makes it possible to greatly
reduce the requisite amount of a hydrochloric acid aqueous solution to be
supplied to a reactor of chlorination. When the resulting 2,3-DCP is used
as a raw material of epichlorohydrin, the unit of calcium hydroxide for
production of epichlorohydrin can be reduced. Further, since 2,3-DCP, a
high-boiling fraction, and a low-boiling fraction can be separately
recovered, the purification process of the invention is advantageous for
obtaining raw materials of not only saponification but of other reactions.
If desired, useful by-products can be recovered. When any treatment for
rendering by-products harmless is needed, such a 



treatment can be carried out with ease because the by-products are
discharged as a low-boiling or high- boiling fraction. While the invention
has been described in detail and with reference to specific examples
thereof, it will be apparent to one skilled in the art that various changes
and modifications can be made therein without 5 departing from the scope
thereof. Claims 65  1. A process for purifying 2.3-dichloro-1-propanol
comprising introducing a reaction mixture containing
2,3-dichloro-1-propanol obtained by chlorinating allyl alcohol in a
hydrochloric acid aqueous solution in a reactor, to a degassing tower,
where hydrogen chloride is released, returning the hydrogen chloride to the
reactor for chlorination, cooling the residual liquid to separate into an
aqueous layer and an oily layer, and returning the aqueous layer to the
reactor for chlorination while recovering 2,3-dichloro-1- 4    * C   L  M S
fed to saponification tower 8 while steam is fed from the bottom of the
tower as illustrated in Fig. 4. An azeotropic mixture of the resultant
epichlorohydrin and water is boiled at a boiling point of 88-C Thus, the
desired epichlorohydrin is stripped. According to the present invention,
the content of the hydrochloric acid aqueous solution in the liquid 5  fed
to a saponification step, etc. is markedly decreased so that waste of
calcium hydroxide can be avoided in the saponification step. Moreover, the
low- and high-boiling fractions may further be separated into constituting
components, and highly concentrated 2,3-DCP can be used as a raw material
of saponification. The present invention is now illustrated in greater
detail by way of Example, but it should be understood that the present
invention is not deemed to be limited thereto. 10 EXAMPLE 2,3-DCP was
produced by use of the apparatus shown in Fig. 3 under the conditions shown
below. 15                                    Bottom Temperature (* C)
Pressure mmHg ab First Distillaton          120.5             rSu Second
Distillation        125.0                  150 Third Distillation
130.5                   40 20 The composition of the liquid or fraction at
the position indicated by symbols (a) through (h) is shown in Table 1
below. TABLE 1 25 Position   Flow Rate (kg/hr)
Composition (wt%) 2,3-DCP   Low-Boiling Fraction   High-Boiling Fraction
HC1   H20 30     (a)          400          74.0            1.9
3.5           4.4  16.2 (b)           84          11.2            1.4
-           17.4  69.9 (c)           14          29.0           41.0
-           14    16.0 (d)           10          4.0           55.0
-           20.0  25.0 (e)            4          86.0           14.0
-            -      - 35     (1)302                    93.5            0.2
4.6           0.3   1.3 (g)          289          97.6            0.2
0.5          0.3   1.3 (h)           13           4.0
96.0           -      - As described above, the 2,3-DCP purification
process according to the present invention makes it possible to greatly
reduce the requisite amount of a hydrochloric acid aqueous solution to be
supplied to a reactor of chlorination. When the resulting 2,3-DCP is used
as a raw material of epichlorohydrin, the unit of calcium hydroxide for
production of epichlorohydrin can be reduced. Further, since 2,3-DCP, a
high-boiling fraction, and a low-boiling fraction can be separately
recovered, the purification process of the invention is 



45 advantageous for obtaining raw materials of not only saponification but
of other reactions. If desired, useful by-products can be recovered. When
any treatment for rendering by-products harmless is needed, such a
treatment can be carried out with ease because the by-products are
discharged as a low-boiling or high- boiling fraction. While the invention
has been described in detail and with reference to specific examples
thereof, it will be apparent to one skilled in the art that various changes
and modifications can be made therein without departing from the scope
thereof. Claims 1. A process for purifying 2,3-dichloro-1-propanol
comprising introducing a reaction mixture containing
2,3-dichloro-1-propanol obtained by chlorinating allyl alcohol in a
hydrochloric acid aqueous solution in a reactor, to a degassing tower,
where hydrogen chloride is released, returning the hydrogen chloride to the
reactor for chlorination, cooling the residual liquid to separate into an
aqueous layer and an oily layer, and returning the aqueous layer to the
reactor for chlorination while recovering 2,3-dichloro-1- 4    EP O 552 383
BI                I I!III huG III 11111 II I!I * C   L   M   S * propanol
from the oily layer, characterised in that said oily layer is introduced to
a first distillation tower, where hydrogen chloride, part of the produced
2,3-dichloro-1-propanol and other low-boiling compo- nents having a boiling
point not higher than that of 2,3-dichloro-1-propanol are recovered as a
distillate, cooling the distillate to separate it into an aqueous layer and
an oily layer, returning the aqueous layer 5      of the distillate to the
reactor for chlorination, and recovering 2,3-dichloro-1-propanol from the
oily layer of the distillate and a high-boiling fraction of the first
distillation tower having a boiling point not lower than that of
2,3-dichloro-1-propanol. 2. A process as claimed in Claim 1, wherein said
oily layer separated from the distillate of the first 70     distillation
tower is introduced to a second distillation tower, where a low-boiling
fraction having a lower boiling point than that of 2,3-dichloro-1-propanol
is separated while recovering 2,3-dichloro-1-propanol from a high-boiling
fraction having a boiling point not lower than that of
2,3-dichloro-1-propanol, which mainly comprises 2,3-dichloro-1-propanol and
the high-boiling fraction of the first distillation tower. 15 & A process
as claimed in Claim 2, wherein said high-boiling fraction of the first and
second distillation towers is introduced to a third distillation tower,
where 2,3-dichloro-1-propanol is recovered as a distillate. PatentansprUche
20 1. Verfahren zum Reinigen von 2,3-Dichlor-1-propanol durch Einleiten
eines Reaktionsgemischs, das mit durch Chlorieren von Allylalkohol in einer
in einem Reaktor befindlichen waBrigen Salzsaurel6sung erhaltenes
2,3-Dichlor-1-propanol enth~lt, in einen Entgasungsturm, in welchem
Chlorwasserstoffsaure freigesetzt wird, RUckfUhren der
Chlorwasserstoffsaure in den Chlorierungsreaktor, KUhlen der restli- 25
chen FlOssigkeit zur Trennung (derselben) in eine waBrige Schicht und eine
6lige Schicht und RUckfUhren der waBrigen Schicht in den
Chlorierungsreaktor, wahrend 2,3-Dichlor-1-propanol aus der oligen Schicht
gewonnen wird, dadurch gekennzeichnet, daB die olige Schicht in einen
ersten Destillationsturm, in dem Chlorwasserstoffsaure, ein Teil des
gebildeten 2,3-Dichlor-1-propanols und sonstige niedrigsiedende Komponenten
eines Kochpunkts nicht Uber demjenigen von 2,3-Dichlor-1- 30     propanol
als Destillat aufgefangen werden, eingefUhrt, das Destillat zu seiner
Auftrennung in eine waBrige Schicht und eine olige Schicht geklhit, die
waBrige Schicht des Destillats in den Chlorierungs- reaktor zurUckgefOhrt
und 2,3-Dichlor-1-propanol aus der oligen Schicht des Destillats und einer
hochsiedenden Fraktion des ersten Destillationsturms eines Kochpunkts nicht
unter demienigen von 2,3-Dichlor-1-propanol gewonnen werden. 35 2.
Verfahren nach Anspruch 1, wobei die aus dem Destillat des ersten
Destillationsturms abgetrennte 



6lige Schicht in einen zweiten Destillationsturm, in dem eine
niedrigsiedende Fraktion eines Koch- punkts unter demienigen von
2,3-Dichlor-1-propanol abgetrennt wird, eingefUhrt und 2,3-Dichlor-1-
propanol aus einer hochsiedenden Fraktion eines Kochpunkts nicht unter
demienigen von 2,3-Dichlor-1- 40     propanol, die vornehmlich
2,3-Dichlor-1-propanol und die hochsiedende Fraktion des ersten Destilla-
tionsturms umfa~t, gewonnen werden. a Verfahren nach Anspruch 2, wobei die
hochsiedende Fraktion des ersten und zweiten Destillationsturms in einen
dritten Destillationsturm, in welchem 2,3-Dichlor-l-propanol als Destillat
gewonnen wird, 45     eingeftlhrt wird. Revendlcatlons 1. Proc~d4 pour
purifier du 2,3-dicloro-l-propanol, comprenant l'acheminement d'un mdlange
rdactionnel 50     contenant du 2,3-dichoro-1-propanol, obtenu par
chloration de l'alcool allylique dans une solution aqueuse d'acide
chlorhydrique dans un rdacteur, vers une tour de degazage, dans laquelle du
chlorure d'hydrogbne est liber6, le renvoi du chlorure d'hydrogbne vers le
reacteur pour une chloration, le refroidissement du liquide residuel pour
sa separation en une couche aqueuse et en une couche huileuse, et le
recyclage de la couche aqueuse vers le rdacteur pour une chloration tout en
rdcup6rant 55     du 2,3-dichloro-l-propanol de la couche huileuse, prood6
carct6ris4 en ce que ladite couche huileuse est introduite dans une
premiere tour de distillation dans laquelle du chlorure d'hydrogbne, une
partie du 2,3-dichloro-1-propanol produit et d'autres constituants a bas
point d'ebullition, ayant un point d'ebullition non superieur a celui de
2,3-dichloro-l-propanol, sont recuperes A titre de distillat, le 5    EP 0
552 383 B1               *   C  L  M S    * redroidissement du distillat
pouvant provoquer la separation en une couche huileuse aqueuse et en une
couche huileuse, le renvoi de la couche aqueuse du distillat vers le
reacteur de chloration, et la recuperation du 2,3-dichloro-1-propanol a
partir de la couche huileuse du distillat et d'une fraction a point Mlove
d'6bullition de la premibre tour de distillation, cette fraction ayant un
point d'ebullition non 5     infdrieur & celui du 2,3-dichloro-1-propanol.
2. Proced6 solon la revendication 1, daris lequel ladite couche huileuse
sapar6e du distillat de la premiere tour de distillation est introduite
dans une seconde tour de distillation, dans laquelle une fraction a bas
point d'4bullition, dont le point d'ebullition est inferieur a celui du
2,3-dichloro-1-propanol, est s6pardo 10     cependant quo l'on recupbre le
2,3-dichloro-1-propanol & partir d'une fraction a point Nlovd d'6bullition
ayant un point d'ebullition non inf6rieur a celui du
2,3-dichloro-1-propanol, fraction qui comprend principalement du
2,3-dichloro-1-propanol et la fraction a point 6levd d'dbullition provenant
de la premibre tour de distillation. 15  3  Procedd solon la revendication
2, dans lequel ladite fraction a point MlMve d'ebullition provenant de la
premibre ot de la seconde tour de distillation est introduite dans une
troisibme tour de distillation, dans laquelle on recupere, a titre de
distillat, le 2,3-dichloro-1-propanol. 20 25 30 35 40 45 50 55 6    


