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(54) BATCH-TYPE STIRRER FOR SUSPENSION POLYMERIZATION OF POLYVINYL CHLORIDE 
RESIN, AND BATCH-TYPE SUSPENSION POLYMERIZATION REACTOR USING SAME

(57) The present invention pertains to: a batch-type
suspension polymerization stirrer for producing polyvinyl
chloride; and a batch-type suspension polymerization re-
actor using same. More specifically, the present invention
pertains to a batch-type exothermic reactor for perform-
ing vinyl chloride polymerization while controlling the in-

ternal temperature of an exothermic reaction chamber.
Even more specifically, the present invention pertains to
an invention wherein the structure of a reflux condenser
among jacket, baffle, and reflux condenser devices re-
sponsible for heat removal in a reactor is designed to
improve productivity and polymerization efficiency.
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Description

[Technical Field]

[0001] The present invention relates to an agitator for a batch suspension polymerization reaction for preparing a vinyl
chloride resin and a batch suspension polymerization reactor using the same.
[0002] Particularly, the present invention relates to a batch reactor for performing a vinyl chloride-based polymerization
reaction while controlling an exothermic temperature inside the reactor.
[0003] More particularly, the present invention is intended to improve productivity and improve polymerization efficiency
by designing a structure of a reflux condenser, among jacket, baffle, and reflux condenser devices which are in charge
of heat removal of a reactor.

[Background Art]

[0004] A vinyl chloride-based polymer is prepared by a batch reaction by suspension polymerization, and in order to
improve productivity of the vinyl chloride-based polymer, a method of making a polymerization reactor larger or raising
a polymerization temperature to shorten a polymerization time is mainly adopted.
[0005] However, either method is adopted, it is difficult to remove heat well, for example, when the polymerization
reactor is made larger, non-uniformity of an internal concentration and temperature occurs, and when a polymerization
temperature is raised to shorten the time, heat generated by heat of reaction may not be removed well to cause defects.
In order to solve the above problems, a reflux condenser is used in the reactor to remove heat to attempt productivity
improvement, but in this case also, the size of the reflux condenser should be increased due to the increase in the size
of the reactor, and in the case of raising a reaction temperature, the device should be made larger, which thus has a
limitation, and moreover, when the reflux condenser is used, a problem of scale formation inside the condenser or the
reactor has to be serious.
[0006] In order to prevent scale formation described above, Japanese Patent Laid-Open Publication No. 1991-212409
(September 18, 1991) and the like disclose that scale formation is suppressed by spraying an antifoaming agent on an
upper portion of the reactor for suppressing scale formation, but this corresponds to an addition of a foreign matter and
has problems such as an influence on the physical properties of the prepared resin, and thus, the method also has a
limitation in increasing productivity while having the same physical properties in the same reactor.

[Disclosure]

[Technical Problem]

[0007] An object of the present invention is to provide a reactor having a new type of agitator, the reactor which, when
a vinyl chloride-based polymer is produced by conventional batch suspension polymerization and productivity is increased
in the same reactor, for example, preferably, the productivity is increased by 30% or more, may increase heat removal
ability of a maximum heating value increased by heat of reaction of the reactor while having the same size of a separate
reflux condenser (RC) and minimize scale formation.
[0008] Specifically, the object of the present invention is to provide a batch reactor having improved productivity,
improved heat removal ability, and no scale formation simply by partly changing a form of an agitator without changing
a size of the reflux condenser and by specifying an agitator position.
[0009] Another object of the present invention is to provide a novel agitator which may solve a non-uniformity problem
of a concentration and a temperature inside a reactor which occurs due to inferiority of a heat removal capacity, by
solving an inferiority problem of the heat removal capacity of the reflux condenser, when productivity is increased using
the same reactor, differently from conventional technology, and a reaction system including the same.
[0010] Another object of the present invention is to provide a novel agitator which prevents bubbles, that is, foam
formed on an upper surface of a reactor liquid, so that scale is not formed and fish eye formation is significantly improved
by the foaming, and a reaction system including the same.
[0011] Another object of the present invention is to provide a reaction system having a novel agitator which may
increase production by 30% or more in the same reactor, and an agitator allowing the reaction system.
[0012] Another object of the present invention is to provide a polymerization reactor adopting an agitator which may
control heat of reaction even when the production is increased by 30% or more in the same reactor and may obtain
homogeneous particles.
[0013] Another object of the present invention is to provide a method of preparing a vinyl chloride-based polymer by
suspension polymerization, having a design of an agitator for polymerizing a vinyl chloride resin which solves problems
that when productivity is increased by increasing a concentration of a monomer in the same reaction, due to a rapid
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increase of a heat removal amount of a reflux condenser, non-uniformity of a temperature and a concentration inside
the reactor is increased to cause poor quality, increased fish eyes, or the like.
[0014] Still another object of the present invention is to provide a method of preparing a vinyl chloride-based polymer
by suspension polymerization, having a design of a vinyl chloride resin (PVC) polymerization agitator, in which when
productivity is increased by increasing the concentration of the monomer in the same reaction, a linear velocity of gaseous
vinyl chloride monomer (VCM) is increased to solve problem such as formation of upper scale of the reflux condenser
due to occurrence of foam on an upper portion of the reactor.
[0015] That is, the object of the present invention is to provide a suspension polymerizer having a novel reactor agitator
which may increase production by for example, 30% or more in the same polymerizer.

[Technical Solution]

[0016] The present invention is to provide an agitator which may increase heat removal efficiency of a reflux condenser
(RC) following a production increase in a commercial plant scale by reactor efficiency analysis according to a design of
an agitator, and a polymerization reactor having the agitator.
[0017] The present invention relates to a novel polymerization reactor which is a pitched paddle type agitator having
a plurality of stages, in which a tilt angle of an impeller forming each stage is adjusted and a ratio between a distance
between a fluid interface inside the reactor and an upper portion of a top impeller and a diameter of the reactor is adjusted
to increase production, and thus, even when a heat removal amount of the reaction is increased, a non-uniformity problem
of a temperature and a concentration inside the reactor is solved, a particle size of a polymer to be prepared is made
uniform, and scale formation inside the reactor or on an upper portion of a reflux condenser may be prevented.
[0018] In one general aspect, a batch suspension polymerization reactor for preparing a vinyl chloride resin includes:
a paddle type agitator having two or more stages of impellers, in which in the agitator, an angle (pitched angle) of blades
of a top impeller is 5 to 20° with respect to an agitator shaft and an angle of blades of the other lower impellers except
the top impeller is 0° with respect to the agitator shaft in a vertical direction, and the top impeller of the agitator is disposed
in a lower portion of a liquid interface inside the reactor, so that the position of the top impeller satisfies a relationship
between a distance (t) between an upper portion of blades of the top impeller and the liquid interface inside the reactor
and a reactor diameter (D) which is t/D = 0.22 to 0.3.
[0019] That is, in an agitator having two or more stages of pitched paddle type impellers to an agitator shaft, when an
angle of blades (usually having three blades) forming impellers in the other stages except a top impeller is 0°, the blades
forming the top impeller is formed to be tilted at an angle of 5 to 20°.
[0020] Here, the angle of blades refers to an angle inclined with respect to a vertical direction of the agitator as shown
in FIG. 3.
[0021] In an exemplary embodiment of the present invention, the polymerization reactor may be provided with a reflux
condenser.
[0022] As an example, "the angle of blades being 20°" refers to "the paddle type blade formed on the agitator shaft
being inclined to 20° with respect to the vertical direction".
[0023] In an exemplary embodiment of the present invention, in the case of the present invention in which for example,
three blades forming the top impeller are formed to be tilted at 5 to 20° with respect to the agitator shaft and the blades
of impellers forming the other stages are formed in a vertical direction with respect to the agitator shaft, the polymerization
reactor may have an efficiency of a relative heat removal ratio of twice or more that of the case in which the blades are
formed vertically with respect to the agitator shaft.
[0024] That is, as shown in FIG. 1, in the case of conventional batch suspension polymerization of a polyvinyl chloride
resin, the angles of all blades of the paddle type agitator are the same vertically with respect to the agitator shaft; however,
in contrast, as shown in FIG. 2, in the present invention, the angle of the blades of the top impeller is inclined at 5 to 20°
with respect to the vertical direction of the agitator, while a distance (t) between an upper portion of the top impeller and
a liquid interface inside the reactor relative to a reactor diameter (D) has a specific ratio, whereby the reflux condenser
may have an efficiency of a relative heat removal ratio of twice or more, specifically twice to 10 times, and even in the
case of increasing productivity by 30% or more, foam may be prevented from being formed on the upper portion of the
reactor.
[0025] In an exemplary embodiment of the present invention, the angle of the top blades of the agitator may be 5 to
20°, and also may be 5 to 15°.
[0026] In another general aspect, a batch suspension polymerization method for preparing a vinyl chloride resin
includes performing polymerization by adding a reaction monomer to a polymerization reactor having two or more stages
of pitched paddle type agitator (hereinafter, expressed as a pitched paddle type agitator or a paddle type agitator), in
which the agitator has blades of a top impeller which is tilted at 5 to 20° and a distance (t) between a top blade of the
agitator and a liquid interface inside the reactor to a reactor diameter (D) is t/D = 0.22 to 0.3, and a batch suspension
polymerizer for preparing a vinyl chloride resin.
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[0027] In an exemplary embodiment of the present invention, the polymerization reactor may remove heat in a reflux
condenser to perform circulation to the reactor.
[0028] In an exemplary embodiment of the present invention, an angle of blades of the top impeller of the agitator may
be 15 to 20°.
[0029] In an exemplary embodiment of the present invention, an angle of blades of the top impeller of the agitator may
be 5 to 15°.
[0030] In another general aspect, an agitator for batch suspension polymerization for preparing a vinyl chloride resin
includes a jacket, a baffle, and a reflux condenser, in which the agitator is a paddle type agitator having two or more
stages of paddle type impellers, and in the agitator, an angle (pitched angle) of blades of a top impeller is 5 to 20° and
an angle of blades of the other lower impellers except the top impeller is 0° (that is, in a vertical direction with respect
to a shaft).
[0031] In an exemplary embodiment of the present invention, an angle of blades of the top impeller of the agitator may
be 15 to 20°.
[0032] In an exemplary embodiment of the present invention, an angle of blades of the top impeller of the agitator may
be 5 to 15°.
[0033] In still another general aspect, an agitator for batch suspension polymerization for preparing a vinyl chloride
resin is provided, in which the agitator is a paddle type agitator having two stages of more of impellers, and in the agitator,
blades of a top impeller is tilted at an angle (pitched angle) 5 to 20° with respect to an agitator shaft and an angle of
blades of the other lower impellers except the top impeller are 0° with respect to the agitator shaft.
[0034] In the agitator for batch suspension polymerization for preparing a vinyl chloride resin, an angle of blades of
the top impeller of the agitator may be 15 to 20°.
[0035] In the agitator for batch suspension polymerization for preparing a vinyl chloride resin, an angle of blades of
the top impeller of the agitator may be 5 to 15°.

[Advantageous Effects]

[0036] The present invention may provide a novel agitator in which when productivity is increased using the same
reactor, an inferiority problem of a heat removal capacity of a reflux condenser is solved, thereby solving a non-uniformity
problem of a concentration and a temperature inside a reactor which occurs due to the inferiority of the heat removal
capacity, and foam formed on an upper surface of a reactor liquid is prevented so that scale is not formed and fish eye
formation by foaming is significantly improved, and a batch suspension polymerization reactor including the same.
[0037] In addition, the present invention provides a reaction system having a novel agitator which may increase
productivity by 30% or more in the same reactor, may provide an agitator allowing the reaction system, and may provide
a polymerization system adopting an agitator having a specific form to control heat or reaction and to obtain homogeneous
particles and a specific value of a specification with the reactor therefrom.
[0038] The present invention is to provide a batch suspension polymerization reactor having a novel reactor agitator
which may increase production by for example, 30% or more in the same polymerizer.
[0039] Therefore, the present invention is a paddle type agitator having a plurality of stages, and has been completed
by changing a tilt angle of each stage and adjusting a ratio of a distance (t) between a liquid interface inside the reactor
and an upper portion of the top impeller of the paddle type agitator immersed in a fluid to a reactor diameter (D).
[0040] Accordingly, the present invention provides a novel batch suspension polymerization reactor in which production
is increased in spite of the use of the same reactor and the same reflux condenser, and thus, a heat removal quantity
of the reactor is increased to solve a non-uniformity problem, a particle size of the polymer to be prepared is made
uniform, and scale inside the reactor or on the upper portion of the reflux condenser may be prevented.

[Description of Drawings]

[0041]

FIG. 1 shows a conventional agitator of a reactor. (t/D=0.35, angles of blades of all impellers are all 0°.)
FIG. 2 shows an embodiment of an agitator of the present invention. (t/D=0.22, blades of a top impeller are tilted at
an angle of 15° with respect to an agitator shaft direction, and an angle of blades of the other lower impellers is 0°.)
FIG. 3 shows an embodiment of a top paddle type impeller having different tilt angles.

[Best Mode]

[0042] Hereinafter, the present invention will be described in more detail with reference to specific examples and
exemplary embodiments including the accompanying drawings. However, the following specific examples or exemplary
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embodiments are only a reference for describing the present invention in detail, and the present invention is not limited
thereto, and may be implemented in various forms.
[0043] In addition, unless otherwise defined, all technical terms and scientific terms have the same meanings as those
commonly understood by a person skilled in the art to which the present invention pertains.
[0044] The terms used herein are only for effectively describing a certain specific example, and are not intended to
limit the present invention.
[0045] In addition, the singular form used in the specification and claims appended thereto may be intended to also
include a plural form, unless otherwise indicated in the context.
[0046] In addition, unless particularly described to the contrary, "comprising" any elements will be understood to imply
further inclusion of other elements rather than the exclusion of any other elements.
[0047] As a result of conducting many studies for solving the above problems, the present invention found a pitched
paddle type agitator having two or more stages of impellers, in which blades forming a top impeller is formed to be tilted
at an angle (pitched angle) of 5 to 20°, blades of the other lower impellers are formed to be vertical with respect to an
agitator shaft (0°), and the impellers are disposed so that a distance between an upper portion of blades of the top
impeller and a liquid interface inside a reactor is 0.22 to 0.3 of a reactor diameter, thereby solving the problems.
[0048] That is, the above problems may be solved by providing a batch suspension polymerization reactor for preparing
a vinyl chloride resin, in which the polymerization reactor has a paddle type agitator having two or more stages of
impellers, in the agitator, usually three blades are formed to be tilted at an angle (pitched angle) of 5 to 20° with respect
to the agitator shaft, and simultaneously, the upper portion of the blades of the top impeller of the agitator is disposed
in a lower portion of the liquid interface in the reactor, but the disposed position satisfies a distance (t) between the upper
portion of the blades of the top impeller and the liquid interface to the reactor diameter (D) (t/D) of 0.22 to 0.3.
[0049] In the present invention, the polymerization reactor may be a batch suspension polymerization reactor for
preparing a vinyl chloride further including a reflux condenser.
[0050] The present invention may be a batch suspension polymerization reactor for preparing vinyl chloride, in which
in the agitator, the angle of the blades of the top impeller is 15 to 20° and t/D of 0.22 to 0.30.
[0051] The polymerization reactor of the present invention may be a batch suspension polymerization reactor for
preparing vinyl chloride, in which a relative heat removal ratio of the reflux condenser has an efficiency of twice or more
the efficiency when the angle of the blades of the top impeller is 0°.
[0052] In the batch suspension polymerization method for preparing a vinyl chloride resin, the polymerization reactor
may remove heat in the reflux condenser and circulate the heat to the reactor.
[0053] The present invention may be a batch suspension polymerization reactor for preparing a vinyl chloride resin
which satisfies the conditions that the angle of the blades forming the top impeller of the agitator is 15 to 20°, the angle
of the blades forming the other lower impellers is 0° in a vertical direction with respect to the agitating shaft, and t/D as
defined above is 0.22 to 0.30, and a polymerization method using the same.
[0054] In addition, the present inventors used a batch reactor adopting the agitator having the specification described
above, thereby improving productivity by 30% or more and minimizing a temperature deviation and a concentration
deviation to prepare a polymer having uniform suspended particles.
[0055] In addition, the present inventors adopted a changed agitator, thereby improving a heat removal effect of the
reflux condenser as compared with a conventional agitator and minimizing a fraction of an abnormal temperature and
an abnormal concentration inside the polymerization reactor.
[0056] In addition, the present invention includes a batch reactor body having the agitator and containing reactants,
a reflux condenser formed on an upper portion of the body, and a driving motor driving the agitator.
[0057] In addition, the batch reactor of the present invention is a component for controlling the temperature of the
reactant and may include a reactor jacket, a baffle, and the like.
[0058] In addition, the present invention may be an agitator for batch suspension polymerization for preparing a vinyl
chloride resin, in which the agitator is a paddle type agitator having two stages of more of impellers, in the agitator,
blades of a top impeller are tilted at an angle (pitched angle) of 5 to 20° with respect to an agitator shaft and an angle
of blades of the other lower impellers except the top impeller is 0° with respect to the agitator shaft.
[0059] In the agitator for batch suspension polymerization for preparing a vinyl chloride resin, an angle of blades of
the top impeller of the agitator may be 15 to 20°.
[0060] In the agitator for batch suspension polymerization for preparing a vinyl chloride resin, an angle of blades of
the top impeller of the agitator may be 5 to 15°.
[0061] Hereinafter, the present invention will be described in detail with reference to the drawings of the present
invention.
[0062] FIG. 1 is an agitator of a conventional reactor, which is a paddle type agitator having a plurality of stages of
impellers, in which an angle of all blades of the impeller of each stage is identically formed vertical with respect to an
agitator shaft (the blades are formed at 0° with respect to the agitator shaft).
[0063] Specifically, blades 10 of a top impeller and blades 20 of the other lower impellers are formed at a uniform
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angle vertically in an axial direction.
[0064] In addition, a ratio of a distance (t) between the blade 10 of the top impeller and an interface of a reaction
solution to a reactor diameter (D), that is, t/D is about 0.35, and when production is increased, uniform agitation is not
performed, so that a heat removal effect of the reflux condenser of the reactor is not sufficient, and a temperature
deviation and a concentration deviation of a polymerization solution occur, so that it is difficult to prepare a polymer
having uniform particles.
[0065] In addition, on the interface of the polymerization solution, a large amount of bubbles was formed and when
the bubbles were accompanied on the upper portion, scale was formed on a reactor wall surface, the reflux, and the like.
[0066] FIG. 2 illustrates an agitator of an exemplary embodiment of the present invention. As shown in FIG. 2, in the
paddle type agitator according to an exemplary embodiment, an angle of blades 10 of a top impeller is inclined at 5 to
20° with respect to a vertical direction relative to an angle of the other lower blades 20.
[0067] More specifically, blades formed in impellers illustrated in FIG. 3 are formed to be inclined at 5 to 20° (the cases
of being inclined at 10° and 20° are only illustrated).
[0068] As such, the angle of the blades of the top impeller is 5 to 20° and a ratio of a distance (t) between an upper
portion 10 of the top impeller and the interface of the reaction solution to a reactor diameter (D), that is, t/D is adjusted
to 0.22 to 0.30, so that the top impeller is disposed inside the reaction solution, thereby significantly decreasing a
power/volume (P/V) value and also significantly decreasing an abnormal concentration volume ratio (%) and an abnormal
temperature volume ratio (%). In addition, it was confirmed that when a monomer from which heat is removed in a reflux
condenser enters the reactor, a temperature or concentration deviation is significantly decreased, and in spite of de-
creased P/V, the abnormal concentration volume ratio and the abnormal temperature volume ratio show an excellent
effect as compared with the conventional agitator (comparative example).
[0069] That is, in the present invention, the angle of the blades forming the top impeller is tilted at 5 to 20° with respect
to the agitator shaft, and simultaneously the top impeller is disposed inside the reaction solution, and the disposed
position is specified so that a ratio of a distance (t) from the interface of the polymerization solution to the upper portion
of the blades of the top impeller to the reactor diameter (D) is adjusted to 0.22 to 0.30, thereby improving heat removal
efficiency by a reflux condenser, improving polymerization process productivity during preparation of a vinyl chloride-
based polymer, preventing deposition of scale, and improving a fish eye of the obtained vinyl chloride-based polymer.
[0070] It was almost impossible to increase productivity preferably by 30% or more using the same reactor, but in the
present invention, it was found that by changing the design of the agitator, the productivity may be improved by 30% or
more in spite of use of the same reflux condenser and the same size of the polymerization reactor, whereby the present
invention has been completed.
[0071] The following Table 1 shows a P/V ratio change, a volume ratio (%) having an abnormal concentration, a volume
ratio (%) of the reaction solution having an abnormal temperature, and a heat removal efficiency of the reflux condenser,
when the angle of the top blades according to the present invention was changed to 5 to 20°.
[0072] The following Table 1 shows a power ratio per unit volume, a concentration/temperature non-uniformity, and
RC heat removal ratio, depending on the angle of the agitator blades, and measurement methods thereof are as follows:

1) Abnormal concentration volume ratio measurement method

[0073] The abnormal concentration volume ratio was measured using a software, FLUENT from ANSYS.
[0074] An average concentration of a fluid inside the reactor was measured, a concentration gradient of the fluid inside
the reactor was predicted, a volume ratio at which the concentration gradient of about 2% or more relative to the average
concentration measured above is shown was measured, and the volume ratio was divided by a total volume of the
reactor to obtain the abnormal concentration volume ratio.

2) Abnormal temperature volume ratio measurement method

[0075] The abnormal temperature volume ratio was measured using a software, FLUENT from ANSYS.
[0076] An average temperature of a fluid inside the reactor was measured, a temperature gradient of the fluid inside
the reactor was predicted for each section (for example, a gradient of 1°C or more, a gradient of 0.5°C or more, and a
gradient of 0.2°C or more), a volume ratio at which a temperature gradient of about 0.5°C or more relative to the average
temperature measured above is shown was measured, and the volume ratio was divided by a total volume of the reactor
to obtain the abnormal temperature volume ratio.

3) Reflux condenser (RC) heat removal quantity measurement method

[0077] A heating ratio between a reflux condenser which is a constitutional element in charge of heat removal from a
total heating quantity and a cooling baffle was calculated and obtained.
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4) P/V ratio measurement method

[0078] P = 2 πτn (τ: torque, predictive value [Nm], n: rps,1/s), the unit of P is Nm/s = Watt
[0079] V = volume (m3) occupied by a reaction fluid
[0080] As the torque, a value applied to an impeller of each stage is measured, and was calculated by dividing the
sum by a total volume of the fluid.

[0081] (Abnormal concentration volume ratio: a volume ratio of a monomer having a concentration difference of 2%
or more relative to the average monomer concentration inside the reactor, abnormal temperature volume ratio: a monomer
volume ratio having a temperature difference of 0.5°C or more lower or higher than the reactor average temperature)
[0082] As seen in Table 1, when the angle of the top blades of the agitator was increased to 5 to 20°, the P/V ratio
value was relatively decreased from 98 to 93, and an excellent characteristic of an agitation efficiency increased by 6
to 7% relative to 100 in the case in which the angle of the blade was 0° (standing vertically) as in Comparative Example
1 was shown. In addition, when a monomer condensed in the reflux condenser inside the reactor entered the reactor in
a heated state, the abnormal concentration volume fraction and the abnormal temperature volume ratio were decreased
at a certain point as compared with Comparative Example 1 and Comparative Example 2, and thus, when the agitator
of the present invention was used, a change rate of the abnormal concentration and the abnormal temperature inside
the reactor was significantly decreased, and an excellent characteristic was shown also in agitation force. In addition,
in the heat removal effect, the heat removal effect of the present invention has efficiency of twice or more Comparative
Example 1, and thus, it was found that a significant heat removal effect may be prevented.
[0083] In the present invention, considering the P/V ratio and the abnormal concentration volume ratio, an angle of
15 to 20° may be more preferred, and though not separately described, considering foam occurrence in the interface,
an angle of 5 to 15°, more preferably 5 to 10° may be preferred.
[0084] In addition, in FIG. 3, a paddle type agitator in which the angle of the blades in a top stage is changed by 5 to
20° is shown as an example.
[0085] A P/V ratio at which a distance (t) between the interface and the upper blade position of the top impeller and
the reactor diameter (D) when the angle of the blade of the present invention was 10° was 0.22 to 0.3, the abnormal
concentration volume ratio, and the abnormal temperature volume ratio were calculated and are listed in the following
Table 2.
[0086] The following Table 2 shows a power ratio per unit volume and concentration/temperature non-uniformity
depending t/D, and a RC heat removal ratio.

[Table 1]

Top blade 
angle (°)

P/V 
ratio

Abnormal concentrat ion 
volume ratio (%)

Abnormal temperatur e 
volume ratio (%)

RC heat 
removal ratio

Example 1 5 98 0.633 16.709 1

Example 2 10 97 0.631 15.912 1

Example 3 15 94 0.620 15.866 1

Example 4 20 93 0.305 16.087 1

Comparative 
Example 1 0 100 0.637 16.846 0.4

Comparative 
Example 2 25 95 0.701 17.323 0.6

[Table 2]

t/D
P/V 
ratio

Abnormal concentrati on 
volume ratio (%)

Abnormal temperature 
volume ratio (%)

RC heat 
removal ratio

Example 5 0.26 93 0.567 15.580 1

Example 6 0.30 99 0.686 16.093 1

Example 7 0.22 93 0.548 15.199 1

Comparative 
Example 3

0.34 104 0.703 17.446 0.4
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[0087] As shown in Table 2, when polymerization was performed with the t/D value of the present invention changed
to 0.22 to 0.3, an agitation force was shown better in the P/V ratio, and occurrence of the abnormal concentration and
the abnormal temperature was also significantly decreased as compared with Comparative Example 3. The polymeri-
zation reactor used in the present invention was a polymerization reactor in which a reflux condenser was built, and the
reaction tank was a batch reactor having a convent volume of 10 m3 or more, in particular 100 m3 or more. In addition,
in the present invention, the polymerization reactor may be provided with a baffle, and also provided with a jacket for
heating and cooling, and as the jacket for heating and cooling, for example, an outer jacket, an inner jacket, and the like
may be used.
[0088] Hereinabove, although the present invention has been described by specific matters, limited exemplary em-
bodiments, and drawings, they have been provided only for assisting the entire understanding of the present invention,
and the present invention is not limited to the exemplary embodiments, and various modifications and changes may be
made by those skilled in the art to which the present invention pertains from the description.
[0089] Therefore, the spirit of the present invention should not be limited to the above-described exemplary embodi-
ments, and the following claims as well as all modified equally or equivalently to the claims are intended to fall within
the scope and spirit of the invention.

Claims

1. A batch suspension polymerization reactor for preparing a vinyl chloride resin, the reactor comprising: a paddle type
agitator having two or more stages of impellers, wherein in the agitator, an angle (pitched angle) of blades of a top
impeller is 5 to 20° with respect to an agitator shaft and an angle of blades of the other lower impellers except the
top impeller is 0° with respect to the agitator shaft in a vertical direction, and the top impeller of the agitator is disposed
in a lower portion of a liquid interface inside the reactor, so that a position of the top impeller satisfies a relationship
between a distance (t) between an upper portion of blades of the top impeller and the liquid interface inside the
reactor and a reactor diameter (D) which is t/D = 0.22 to 0.3.

2. The batch suspension polymerization reactor for preparing vinyl chloride resin of claim 1, further comprising a reflux
condenser.

3. The batch suspension polymerization reactor for preparing vinyl chloride resin of claim 1, wherein the angle of the
blades of the top impeller of the agitator is 15 to 20°.

4. The batch suspension polymerization reactor for preparing vinyl chloride resin of claim 1, wherein the polymerization
reactor has a relative heat removal ratio of the reflux condenser having an efficiency of twice or more the efficiency
when the angle of the blades of the top impeller is 0°.

5. The batch suspension polymerization reactor for preparing vinyl chloride resin of claim 1, wherein the angle of blades
of the top impeller of the agitator is 5 to 15°.

6. A batch suspension polymerization method for preparing a vinyl chloride resin, the method comprising performing
a reaction by adding a monomer, wherein a batch suspension polymerization reactor for preparing a vinyl chloride
resin includes a paddle type agitator having two or more stages of impellers, in the agitator, an angle (pitched angle)
of blades of a top impeller is 5 to 20° with respect to an agitator shaft and an angle of blades of the other lower
impellers except the top impeller is 0° with respect to the agitator shaft in a vertical direction, and the top impeller
of the agitator is disposed in a lower portion of a liquid interface inside the reactor and a position of the top impeller
satisfies a relationship between a distance (t) between an upper portion of blades of the top impeller and the liquid
interface inside the reactor and a reactor diameter (D) which is t/D = 0.22 to 0.3.

7. The batch suspension polymerization method for preparing a vinyl chloride resin of claim 6, wherein in the polym-
erization reactor, heat is removed in the reflux condenser and is circulated to the reactor.

8. The batch suspension polymerization method for preparing a vinyl chloride resin of claim 6, wherein the angle of
the blades of the top impeller of the agitator is 15 to 20°.

9. The batch suspension polymerization method for preparing a vinyl chloride resin of claim 6, wherein the angle of
the blades of the top impeller of the agitator is 5 to 15°.
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10. An agitator for batch suspension polymerization for preparing a vinyl chloride resin, the agitator comprising: a jacket,
a baffle, and a reflux condenser, wherein the agitator is a paddle type agitator having two stages of more of impellers,
and in the agitator, an angle (pitched angle) of blades of a top impeller is tilted at 5 to 20° with respect to an agitator
shaft and an angle of blades of the other lower impellers except the top impeller is 0° with respect to the agitator shaft.

11. The agitator for batch suspension polymerization for preparing a vinyl chloride resin of claim 10, wherein the angle
of the blades of the top impeller of the agitator is 15 to 20°.

12. The agitator for batch suspension polymerization for preparing a vinyl chloride resin of claim 10, wherein the angle
of the blades of the top impeller of the agitator is 5 to 15°.
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