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717 KA2 (54) APPARATUS FOR REMOVING UNREACTED MONOMER FROM SLURRY (71) We,
SUMITOMO CHEMICAL COM-  ment temperature. Another disadvantage of this PANY
LIMITED, a Corporation of Japan, of  apparatus is low  productivity  due
to  a 15, Kitahama, 5-chome Higashi-ku, Osaka, batchwise system. Japan, do
hereby declare the invention, for  Summary of the Invention 5  which we
pray that a patent may be granted to  An object of the present invention is
to  50 us, and the method by which it is to be  provide an apparatus which
can be operated performed, to be particularly described in and
continuously or semi-continuously without the by the following statement:-
above-mentioned drawbacks and particularly Field of the Invention
which minimizes the distribution of heat 10    The present invention
relates to an apparatus  history of the polymers, thereby enabling  55 for
the removal of unreacted monomers from   production of polymers of uniform
quality. polymer suspension slurrys or latices (referred    That is to say,
an object of the present to as polymer dispersions hereinafter). More
invention is to provide an apparatus for the particularly, the present
invention relates to an  removal of unreacted monomers from polymer 15
apparatus which enables the continuous or  suspension slurry or latices
characterized in that  60 semi-continuous  removal  of  unreacted  said
apparatus comprises a vessel partitioned by monomers from polymer
dispersion with the  one or more vertical partitions into a plurality least
possible distribution of heat history.    . of vertically disposed, open
topped compart- Description of the Prior Art              ments in the
lower portion thereof, said vessel 20     Hitherto, vessels equipped with a
steam inlet  having a vertical rotatably mounted shaft at the  65 and a
stirrer were employed for the removal of  centre thereof, which shaft
carries a feed inlet unreacted monomers from polymer dispersions.  for said
polymer suspension slurry. or latices to In the operation of such vessels,
the -polymer  be supplied therethrough and a gas outlet at the dispersion
is charged into the vessel, heated to a  upper part of said vessel. Said
compartments 25  pre-determined temperature by blowing steam   each have an
inlet for steam and/or an inert gas 70 alone or together with an inert gas
into the  and an outlet at the bottom  thereof. Said polymer dispersion
under reduced pressure or  revolving shaft may further comprise an inlet
atmospheric pressure and is kept at the  for a washing liquor and an
apparatus at the temperature for a pre-determined period of  lower end
thereof for opening and closing the 30  time.
outlets for said polymer suspension slurry or 75 Said apparatus is
structurally very simple,  latices. but rapid discharge and cooling after
treatment  BriefDescription of the Drawings is structurally impossible, as
is easily under-    The apparatus of the present invention will stood.
After the removal of monomers, there-  be  illustrated  with  reference  to
one 35  fore, it takes a long time to discharge the  embodiment shown in
Figures 1 and2.       80 treated polymer dispersion so that there occurs
Figure 1 is a vertical sectional -view of the a large difference in
retention time; in other  apparatus of the present invention and; words
large difference in heat history, between    Figure 2 is a sectional plan
view taken on line the polymer dispersion at the initial stage of  A-A' of
Figure 1. 40   discharge and at the last stage of discharge. As a  Detailed
Description of the Invention  85 result, the quality of the polymer is
largely    In Figures 1 and 2, 1 is the body of a vessel influenced by the
extent of heat treatment.  and is partitioned at the lower part into at
least This tendency becomes particularly remarkable  two, and  preferably
three to thirty-two, when  the  rate  of removal of unreacted  compartments
by partition plates 2. 45   monomers is accelerated by elevating the treat-
The partition plates 2 may extend from the 90    1,544,888 centre of the
vessel or from a circle surrounding  is also possible to circulate, for
example, the centre as shown in Figure 2. Plates 2 are  exhaust steam
containing stripped unreacted preferably  arranged  radially. A  preferred
monomer withdrawn from  gas outlet 11, 



structure of the lower end of each compart-  through pipe 10, to thereby
improve steam 5  ment is such that the discharge of polymer  consumption.
The latter circulation system is  70 dispersion is facilitated.
particularly preferred. Outlet 11 is for exhaust By partitioning vessel 1
into many compart-  gas containing stripped unreacted monomer and ments, a
continuous  or semi-continuous  steam. Each outlet 12 is an outlet for
treated operation becomes possible, and moreover, the  polymer dispersion
and waste wash liquor. 10  amount of polymer dispersion per compart-
Apparatus 13 is mounted on the lower end  75 ment can be decreased so that
the time required  of the revolvable shaft 3 and is used for opening for
the discharge of polymer dispersion can be  and closing outlets 12. A
method for opening shortened and the heat history of the polymer  and
closing an outlet 12 by means of apparatus can be made uniform.
13 is as follows. Outlet 12 is equipped with a 15    A revolvable  shaft 3
is mounted on the body  ball valve 14, and a cross-shaped handle is  80 of
vessel 1 in a rotary mechanism. Revolvable  attached to the valve axis. A
claw 15 for shaft 3 is equipped with a feed inlet 4 for  opening the valve
and claw 16 for closing the polymer dispersion and a feed inlet 5 for
valve are mounted on apparatus 13 so that each washing liquors, and the
both feed inlets rotate  of the claws give a quarter turn to the handle as
20  together with shaft 3. It is.. preferred that the  shaft 3 rotates,
thereby opening and closing the  85 feed inlet 5 for washing liquors has
one or more  valve, respectively. Alternatively, in another spray-nozzles
which are effective for washing.  method of controlling the valve, the
apparatus As the washing liquors, water or organic  13 and the valve head
may together form a solvents may properly be used depending upon  threaded
gear. These methods are preferably 25  the kind of the medium of polymer
dispersion  employed from the standpoint of economy and  90 to be treated.
maintenance, but the present invention is not The polymer dispersion and
washing liquor  limited to these methods. For example, other are supplied
to compartments through feed  mechanisms such  as manual or electrical
inlets 4 and 5, respectively, by the mechanism   mechanisms may be
employed. 30  as shown in Figure 1  Revolvable shaft 3 is    Feed inlet 4
for the polymer dispersion,feed  95 hollow  and is partitioned by plate 19
into  inlet 5 for washing liquor and claws 15 and 16 portions for passage
of polymer dispersion and  on the apparatus are arranged angularly relative
washing liquor respectively.               to the revolvable shaft 3 in the
order  of claw The portion of revolvable shaft 3 outside the  15, feed
inlet 5, claw 16  and feed inlet 4. 35  vessel is connected to pipe 6
through, for  Firstly, claw  15 opens liquor outlet 12 to  100 example, a
rotary joint 7, and the polymer  discharge a polymer dispersion from which
the dispersion  is supplied  to  a compartment  monomer has already been
removed. Secondly, through intake pipe 6, joint 7, shaft 3  and then  a
washing liquor is supplied through feed inlet 5 feed inlet 4. In the same
manner as above, the  to clean the compartment from which the 40  washing
liquor is supplied to a compartment  polymer  dispersion  has been
discharged. 105 through intake pipe 8, rotary joint 9, shaft  3  Thirdly,
claw 16 closes outlet 12. Lastly, the and then feed inlet 5. Alternatively,
the supply  polymer dispersion is supplied through feed of both liquors may
be  carried out using a  inlet 4 to the compartment of which outlet 12
double pipe as a revolving shaft.          has been closed. Further, what
is more desirable 45    Feed inlet 4 is for supplying a polymer  is that a
spray-nozzle. be separately mounted to  110 dispersion to the compartments.
Feed inlet 5 is  clean the upper inside surface of the body of for
supplying a washing liquor to the compart-  vessel 1. ments and the liquor
is used for washing off the    In the figures, the washing waste liquor and
polymer which remains in the compartments  the treated polymer dispersion
are combined 50  after  the  treated  polymer dispersion  is  because the
formed liquor is relatively small in  115 discharged. Consequently, it is
desirable that  amount. But both liquors may be separated both feed  inlets
4   and 5 be mounted on the  from each other. revolving  shaft 3 in such a
way that both    The operation shown in the drawing is such liquors are
supplied to different compartments.  that the  supply  of polymer
dispersion, 55    Pipe 10 mounted on every compartment is a
monomer-stripped treatment, discharge of the 120 feed inlet for steam
and/or an inert gas. The  treated polymer dispersion and washing are
position in which the pipe is mounted is  carried out during one turn of
revolvable shaft optional if it is below the level of the polymer  3. But,
by increasing the number of compart- dispersion. But it is desirable to
mount the pipe  ments, feed inlets 4 for polymer dispersion, 60 in the
lower part of the compartment to make  feed inlets 5 for washing liquor and
claws, a 125 the contact of steam and/or inert gas with  plurality of these
cyclic operations  may be polymer dispersion more effective and prevent
carried out during one revolution of shaft 3. sedimentation of the polymer
dispersion.     Further it is also possible to control the time Raw steam
may be introduced into every  for the  monomer-stripping  treatment by 



65 compartment through respective pipe  10, but it  changing the speed of
revolution of shaft 3.  130    1,544,888
3 The foregoing explanation is for the case  polymer dispersion is being
supplied, the wherein a feed inlet 4 for a polymer dispersion  treated
polymer dispersion has already been and feed inlet 5 for a washing liquor,
are  discharged and the  polymer adhering to the mounted on revolvable
shaft 3. When washing is  wall is washed off with a washing liquor and the
5- not necessary, however, it is, of course, not liquor outlet 12 is closed
by operating the valve  70 necessary to mount feed inlet 5 for washing  by
means of claw 16 mounted on apparatus 13. liquor.
In the second compartment from the one Next, the operation will be
illustrated with  wherein washing is being carried out, the reference to
the equipment of the present  polymer dispersion is being supplied. 10
invention having the structure as shown in the    In summary, feed inlet 5
for a washing  75 Figures.                                 liquor,
apparatus 13 and feed inlet 4 for a Vessel 1 was a long-legged vessel
having 12  polymer dispersion pass each compartment in compartments as
shown in Figure 2. Claw 15  turn  with  the  continuous revolution  of for
opening a valve, feed inlet 5 for a washing  revolvable shaft 3. In this
way, the above- 15  liquor, claw 16 for closing the valve, and feed
mentioned operations are carried out succes-  80 inlet 4 for a polymer
dispersion were angularly  sively at each compartment. As a result, supply
mounted on a revolvable shaft 3 so that the  of the polymer dispersion and
discharge of the angles between the two adjacent members were  treated
polymer dispersion can be carried out 15 degrees, 17.5 degrees and 30
degrees, continuously and a continuous treatment in 20  respectively.
one vessel becomes possible. It is, of course, The apparatus having such
arrangement is  possible  to  operate  semi-continuously merely one example
and the present invention  depending upon the number of compartments. is
not limited thereto.                   The foregoing explanation is
principally to Steam is introduced into vessel 1 through all  provide the
monomer-stripping treatment under 25  inlets 10 while the gas in vessel 1
is discharged  heating. Needless to say, the method of the  90 through gas
outlet 11.                    present invention is effectively applied to
the A   polymer  dispersion  is  supplied  treatment which is carried out
without heating continuously through pipe 6, rotary joint 7,  or while
blowing in an inert gas. revolvable shaft 3 and feed inlet 4, while a
The following is an example of a presently 30  washing liquor is supplied
continuously through  preferred embodiment.               95 pipe 8, rotary
joint 9, revolvable shaft 3 and  Example feed  inlet  5. During  these
continuous    The apparatus of the present invention operations, revolvable
shaft 3 is rotated at an  shown in Figure 1 (diameter 1.8 m, volume/
optional speed by means of motor 20. The  compartment 0.2 [err], number of
compartments 35  polymer dispersion supplied may be previously  12) was
operated as follows. The polymer  100 heated or not.
slurry containing 11,000 ppm based on dry The polymer dispersion supplied
to a com-  polymer of the unreacted monomer and 25% partment is heated  to
a pre-determined  by weight of the vinylchloride polymer having temperature
by steam or steam and an inert gas  an average polymerization degree of
750, was 40  introduced through steam inlet 10, and is kept previously
heated to 80[err]C. This preheated  105 at this temperature for a
pre-determined period  slurry was continuously supplied at a rate of of
time, for example, while feed inlet 5 rotates  6 [err] /hr through pipe 6,
revolving shaft 3 and a 10-compartment distance in this example.  feed
inlet 4. At the same time, steam at I 000C The temperature  to  which a
polymer  was  continuously  supplied  to  every 45  dispersion is heated
and the period during  compartment at a rate of 0.07 ton/hr through  110
which the liquor is held at the temperature  pipe 10, and washing water was
also contin- depend upon the kind of polymer wanted and  uously supplied at
a rate of 0.6 [err]/hr through content of the unreacted monomer. With, for
pipe 8, revolvable shaft 3 and feed inlet 5 for example, vinylchloride
polymers or their  washing liquor. 50  copolymers, it is common that the
polymer    The shaft 3 revolved at 1/12 r.p.m.     115 dispersion be kept
at 700 to 120 C, and    The separated unreacted monomer and steam
preferably 90 to 100[err]C for less than about 2  were purged through gas
outlet 11 by means of hours, and preferably 1 to 20 minutes. By the  a
recovering  blower and  the  unreacted treatment under such conditions, the
monomer  monomer was recovered, by separating the 55  content in the
polymer can be reduced to less  steam with a condenser.             120
than one-tenth. In the eleventh compartment    After a compartment was
opened by means 



from the one to which the polymer dispersion  of claw  15 mounted on the
lower end of liquor is being supplied, the liquor outlet 12 is  revolvable
shaft 3, the polymer slurry was opened by claw 15 mounted on apparatus 13,
discharged through pipe 17, stored in a storage 60  and  the liquor in
said  compartment is  tank through pipe 18 and cooled. The waste  125
discharged through pipe 17 and stored in a  wash water was also discharged
through pipe 17 storage tank (not shown) through pipe 18. The  and mixed
with the treated vinyl-chloride liquor is forcibly cooled if necessary.
polymer slurry. In  the  twelfth  compartment (adjacent    It was found
that the vinylchloride polymer 65  compartment) from  the one to which the
thus  treated  contained  320 ppm  of the  130    1,544,888 unreacted
monomer.                          bottom thereof, an outlet. The operation
was then carried out under the    2. The  apparatus for the removal of same
conditions as above, except that air was unreacted monomers from polymer
suspension introduced into every compartment at a rate of liquors or
latices according to claim 1 wherein 5   40 m3 /hr together with steam. As
a result, it in the said shaft further carries a feed inlet pipe -50 was
found that the vinylchloride polymer thus  for a washing liquor to be
supplied there- treated contained 120 ppm of the unreacted  through, so
that said washing liquor inlet pipe is monomer.
rotatable so as to permit introduction of The treated vinylchloride polymer
slurry  washing liquor into each of said open topped 10   could be
discharged in a very short period of compartments.
55 time and moreover in a continuous operation.    3. The  apparatus for
the removal of The following points are apparent from the  unreacted
monomers from polymer suspension above-described example. Since the
apparatus liquors or latices according to claim 1 charac- of the drawing
employs a vessel which is terized in that said shaft has an apparatus at 15
partitioned into many compartments and two  lower end thereof for opening
and closing the   60 kinds of liquor can be supplied through the  outlets
of the compartments. revolvable shaft, it becomes possible to carry    4.
The apparatus of claim 1 having at least out  a  continuous  or
semi-continuous 2 compartments. treatment washing in one vessel. Further,
since    5. The apparatus of claim 1 having from 3 20  the time required
for the discharge of treated  to 32 compartments.                       65
polymer slurry can be shortened, the heat    6. The apparatus of claim 1
wherein the history of polymer can be made uniform.     partitions
dividing  the vessel are radially Thus, the apparatus of the present
invention  disposed about the bottom of said vessel. is very desirable for
the obtention of a high    7. The apparatus of claim 2 wherein said 25
quality of treated polymer and with high  shaft is a substantially hollow
tube partitioned   70 efficiency.                                 into an
upper and a lower portion, each of said WHAT WE CLAIM IS:-
portions having an intake and a discharge port, 1 . An  apparatus for the
removal, of  the  discharge port of one portion com- unreacted monomers
from polymer suspension  municating with the feed inlet pipe for the 30
liquors or latices which comprises:          polymer suspension liquor or
latex and the   75 a) a vessel partitioned by one or more  other discharge
port communicating with the vertical partitions into a plurality of open
feed inlet pipe for the washing liquor. topped compartments in the lower
portion    8. The apparatus of claim 2 wherein said thereof;
shaft comprises two pipes, one of which is 35     b)  said vessel having a
vertical rotatably  adapted for supplying the polymer suspension   80
mounted shaft at the centre thereof, said shaft liquor or latex and the
other being adapted for carrying a feed inlet pipe for said polymer
supplying the washing liquor. suspension liquors or latices to be supplied
9. Apparatus as claimed in claim  1 and therethrough, so that said feed
inlet pipe is  substantially as hereinbefore described with 40  rotatable
above said open topped compart-  reference to, and as illustrated in,
Figures 1 and   85 ments so as to permit introduction of said  2 of the
accompanying drawing. polymer suspension liquors or latices into each
STEVENS, HEWLETT & PERKINS, of said open topped compartments;
Chartered Patent Agents, c) a gas outlet at an upper part of said
5 Quality Court, 45  vessel; and
Chancery Lane,                 90 d) said compartments each having a feed
London W.C.2. inlet for steam and/or an inert gas and, at the          Tel.
01-405 8393 Printed for Her Majesty's Stationery Office, by Croydon
Printing Company Limited, Croydon, Surrey, 1978. 



Published by The Patent Office, 25 Southampton Buildings, London, WC2A 1AY,
from which copies may be obtained.    1,544,888 unreacted monomer.
bottom thereof, an outlet. The operation was then carried out under the
2. The apparatus for the removal of same conditions as above, except that
air was unreacted monomers from polymer suspension introduced into every
compartment at a rate of liquors or latices according to claim 1 wherein 5
40 [err] /hr together with steam. As a result, it in the said shaft further
carries a feed inlet pipe 50 was found that the vinylchloride polymer thus
for a washing liquor to be supplied there treated contained 120 ppm of the
unreacted  through, so that said washing liquor inlet pipe is monomer.
rotatable so as to permit introduction of The treated vinylchloride polymer
slurry  washing liquor into each of said open topped 10   could be
discharged in a very short period of compartments.
55 time and moreover in a continuous operation.   3. The apparatus for the
removal of The following points are apparent from the  unreacted monomers
from polymer suspension above-described example. Since the apparatus
liquors or latices according to claim 1 charac- of the drawing employs a
vessel which is terized in that said shaft has an apparatus at 15
partitioned into many compartments and two lower end thereof for opening
and closing the   60 kinds of liquor can be supplied through the outlets of
the compartments. revolvable shaft, it becomes possible to carry    4. The
apparatus of claim 1 having at least out  a  continuous  or
semi-continuous 2 compartments. treatment washing in one vessel. Further,
since    5. The apparatus of claim 1 having from 3 20  the time required
for the discharge of treated  to 32 compartments.                      65
polymer slurry can be shortened, the heat    6. The apparatus of claim  1
wherein the history of polymer can be made uniform.    partitions dividing
the vessel are radially Thus, the apparatus of the present invention
disposed about the bottom of said vessel. is very desirable for the
obtention of a high    7. The apparatus of claim 2 wherein said 25
quality of treated polymer and with high  shaft is a substantially hollow
tube partitioned   70 efficiency.                                into an
upper and a lower portion, each of said WHAT WE CLAIM IS:-
portions having an intake and a discharge port, 1. An  apparatus for the
removal of the  discharge port of one portion  com- unreacted monomers from
polymer suspension  municating with the feed inlet pipe for the 30  liquors
or latices which comprises:          polymer suspension liquor or latex and
the  75 a) a vessel partitioned by one or more  other discharge port
communicating with the vertical partitions into a plurality of open  feed
inlet pipe for the washing liquor. topped compartments in the lower portion
8. The apparatus of claim 2 wherein said thereof;
shaft comprises two pipes, one of which is 35     b)  said vessel having a
vertical rotatably  adapted for supplying the polymer suspension   80
mounted shaft at the centre thereof, said shaft  liquor or latex and the
other being adapted for carrying a feed inlet pipe for said polymer
supplying the washing liquor. suspension liquors or latices to be supplied
9. Apparatus as claimed in claim  1 and therethrough, so that said feed
inlet pipe is substantially as hereinbefore described with 40  rotatable
above said open topped compart- reference to, and as illustrated in,
Figures 1 and   85 ments so as to permit introduction of said  2 of the
accompanying drawing. polymer suspension liquors or latices into each
STEVENS, HEWLETT & PERKINS, of said open topped compartments;
Chartered Patent Agents, c)  a gas outlet at an upper part of said
5 Quality Court, 45  vessel; and
Chancery Lane,                 90 d)  said compartments each having a feed
London W.C.2. inlet for steam and/or an inert gas and, at the         Tel.
01-405 8393 Printed for Her Majesty's Stationery Office, by Croydon
Printing Company Limited, Croydon, Surrey, 1978. Published by The Patent
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