
;e3e_d_,v86Td]p^  1 DESCRIPTION EASILY POLYMERIZABLE SUBSTANCE HANDLING
METHOD AND EASILY POLYMERIZABLE SUBSTANCE HANDLING DEVICE TECHNICAL FIELD
The present invention relates to a method for handling easily polymerizable
substances and a device for handling easily polymerizable substances that
improve on the handling method of a flow control valve or flow meter
provided in a line through which a liquid flows that contains an easily
polymerizable substance such as (meth)acrylic acid, (meth)acrylate ester or
(meth) acrolein, a bypass line of the flow control valve or flow meter, and
a shutoff valve provided in the bypass line. The present application is
based on Japanese Patent Application No. 2002-611l6, the contents of which
are incorporated herein. BACKGROUND ART Similar to the case of substances
other than easily polymerizable substances, distribution of liquids such as
the transfer of liquid or feeding of liquid is carried out in the
production processes of easily polymerizable substances such as
(meth)acrylic acid, (meth)acrylate esters and (meth)acrolein. "Easily
polymerizable substances" polymerize extremely     2 easily and polymers
form easily during their production and distribution or other forms of
handling. Therefore, 



polymerization inhibitors are added to easily polymerizable substances so
that they can be handled while inhibiting their polymerization. If a
polymerization inhibitor is added to an easily polymerizable substance,
polymerizationis inhibited even if it is allowed to remain for a fixed
period of time in a pipe or other form of line used for its distribution.
Pipes and so forth used for distribution of liquids containing easily
polymerizable substances are designed and produced on the basis of this
premise. In order to ensure smooth distribution of liquid containing easily
polymerizable substances, it is preferable that the easily polymerizable
substance flows through a pipe or other type of line within a predicted
retention time. A flow control valve or flow meter is provided at an
intermediate location in a line used for distribution of a liquid
containing an easily polymerizable substance in order to ensure smooth
operation of a production device and so forth. This flow control valve or
flow meter may malfunction during the course of use. Consequently, the flow
of liquid containing an easily polymerizable substance must be temporarily
interrupted during repair or replacement of the flow control valve or flow
meter. Therefore, a shutoff valve is typically provided in a line upstream
or downstream from the flow meter or flow control valve    3 in order to
stop the flow of liquid containing an easily polymerizable substance. When
repairing or replacing the flow control valve or flow meter, the flow
control valve or flow meter is repaired or replaced after closing a shutoff
valve provided upstream or downstream 



there from to temporarily interrupt the flow of liquid containing an easily
polymerizable substance. In addition, in the case of having a considerable
effect on the operation of a production device and so forth when the flow
of the liquid containing an easily polymerizable substance is interrupted,
a method is typically employed in which a bypass line is provided for the
flow control valve or flow meter, and a shutoff valve is provided in this
bypass line. Fig. 1 is a schematic block drawing showing an example of a
line through which flows a liquid containing an easily polymerizable
substance. In addition, Fig. 2 is a schematic block drawing showing another
example of a line through which flows a liquid containing an easily
polymerizable substance. In the lines shown in Figs. 1 and 2, during the
time flow control valve 2 or flow meter 3 provided in line 1 is operating
normally, liquid containing an easily polymerizable substance flows by
opening upstream shutoff valve 4 and downstream shutoff valve 5, and
closing bypass shutoff valve 7 provided in bypass line 6. The reason for
allowing the liquid containing an easily    4 polymerizable substance to
flow by closing bypass shutoff valve 7 in this manner is because the entire
amount of the liquid containing an easily polymerizable substance is
allowed to flow through flow control valve 2 or flow meter 3, the flow rate
is accurately controlled in flow control valve 2, and the flow rate is
accurately indicated in flow meter 3. In this type of line, in the case
flow control valve 2 or flow meter 3 has malfunctioned, first bypass
shutoff valve 7 is 



opened to ensure a flow of liquid containing an easily polymerizable
substance to a degree that does not have a considerable effect on the
operation of a production device and so forth. Next, upstream shutoff valve
4 and downstream shutoff valve 5 are closed to interrupt the flow of the
easily polymerizable substance through line 1 and allow repair or
replacement of flow control valve 2 or flow meter 3. However, if bypass
shutoff valve 7 is completely closed while liquid containing an easily
polymerizable substance is flowing through line 1, the liquid containing an
easily polymerizable substance remaining in bypass line 6 can no longer be
renewed, and as a result, the liquid containing an easily polymerizable
substance ends up remaining in bypass line 6 beyond the predicted retention
time. If an easily polymerizable substance remains in bypass line 6 for a
long period of time, it polymerizes and forms a polymer resulting in this
polymer clogging bypass line 6. When bypass line 6 becomes clogged, bypass
line 6 cannot be   5 used when repairing or replacing flow control valve 2
or flow meter 3, thereby forcing operation of the production device and so
forth to be temporarily interrupted and having a considerable effect on the
factory overall. DISCLOSURE OF THE INVENTION In consideration of the
aforementioned circumstances, an object of the present invention is to
provide a method for handling easily polymerizable substances and a device
for handling easily polymerizable substances that prevent polymerization of
an easily polymerizable substance in a bypass line by renewing liquid
containing an easily polymerizable substance retained in a bypass line of a
flow control valve or flow meter installed 



in a line through which flows a liquid containing an easily polymerizable
substance. The aforementioned object can be achieved by a method for
handling an easily polymerizable substance comprising a step of renewing
liquid containing an easily polymerizable substance retained in a bypass
line by intermittently opening and closing a shutoff valve when liquid
containing an easily polymerizable substance flows through a line provided
with a flow control valve or flow meter, the bypass line of the flow
control valve or the flow meter, and the shutoff valve provided in the
bypass line. The aforementioned object can be achieved by a method for
handling an easily polymerizable substance comprising a step of   6
allowing a portion of a liquid containing an easily polymerizable substance
flowing through a line to flow through a bypass line by opening a shutoff
valve when liquid containing an easily polymerizable substance flows
through the line provided with a flow control valve or flow meter, the
bypass line of the flow control valve or flow meter, and the shutoff valve
provided in the bypass line. In the aforementioned method for handling an
easily polymerizable substance, the flow volume of the liquid containing an
easily polymerizable substance that flows through the flow control valve or
flow meter is preferably 80% or more of the total flow volume of liquid
containing an easily polymerizable substance that flows through the line.
The aforementioned easily polymerizable substance is preferably one or more
types selected from the group consisting of (meth)acrylic acid,
(meth)acrylate ester and (meth)acrolein. The aforementioned object can be
achieved by a device for 



handling an easily polymerizable substance provided with a line through
which a liquid containing an easily polymerizable substance flows and which
is provided with a flow control valve or flow meter, a bypass line of the
flow control valve or flow meter, and a shutoff valve provided in the
bypass lined wherein the device has a mechanism by which a liquid
containing an easily polymerizable substance retained in the bypass line is
renewed by intermittently opening and closing the shutoff valve.    The
aforementioned object can be achieved by a device for handling an easily
polymerizable substance provided with a line through which a liquid
containing an easily polymerizable substance flows and which is provided
with a flow control valve or flow meter, a bypass line of the flow control
valve or flow meter, and a shutoff valve provided in the bypass line,
wherein the device has a mechanism by which a portion of the liquid
containing an easily polymerizable substance that flows through the line is
allowed to flow through the bypass line by opening the shutoff valve during
handling of liquid containing an easily polymerizable substance. In the
aforementioned device for handling an easily polymerizable substance, the
flow volume of the liquid containing an easily polymerizable substance that
flows through the flow control valve or flow meter is preferably 80 0 or
more of the total flow volume of the liquid containing an easily
polymerizable substance that flows through the line. BRIEF DESCRIPTION OF
THE DRAWINGS Fig. 1 is a schematic block drawing showing an example of a
line through which flows a liquid containing an easily polymerizable
substance. 



Fig. 2 is a schematic block drawing showing another example of a line
through which flows a liquid containing an easily polymerizable substance.
8 BEST MODE FOR CARRYING OUT THE INVENTION The following provides a
detailed explanation of the present invention using Figs. 1 and 2. As shown
in Figs. 1 and 2, the device for handling an easily polymerizable substance
of the present invention is provided with a line through which flows a
liquid containing an easily polymerizable substance that is provided with a
flow control valve 2 or flow meter 3, a bypass line 6 thereof, a bypass
shutoff valve 7 provided in bypass line 6, an upstream shutoff valve 4 and
a downstream shutoff valve 5. Examples of a device for handling an easily
polymerizable substance of the present invention include a distillation
device, extraction device, absorption device, evaporation device, decanter,
compressor, pressure reducer and pump used to synthesize, purify, hold
(store) or distribute an easily polymerizable substance. In a first
embodiment of a device for handling an easily polymerizable substance of
the present invention, a liquid containing an easily polymerizable
substance retained in bypass line 6 is renewed by intermittent opening and
closing of a bypass shutoff valve 7 of the line provided in this device. In
the device for handling an easily polymerizable substance of this
embodiment, flow through bypass line 6 is normally completely blocked by
bypass shutoff valve 7, the entire amount   



9 of liquid containing an easily polymerizable substance flows through flow
control valve 2 or flow meter 3, flow control valve 2~accurately controls
the flow volume, and flow meter 3 accurately indicates the flow volume.
Liquid containing an easily polymerizable substance retained in bypass line
6 is renewed by intermittently opening bypass shutoff valve 7 and allowing
a portion of the liquid containing an easily polymerizable substance that
flows through line 1 to pass through bypass line 6. The frequency at which
bypass shutoff valve 7 is intermittently opened and closed should be
suitably set according to the type of easily polymerizable substance
handled, the amount of polymerization inhibitor added thereto and so forth
in consideration of the ease of polymerization of the easily polymerizable
substance retained in bypass line 6. Bypass shutoff valve 7 preferably
opens and closes regularly. The period of this regular opening and closing
is preferably suitably set within the range from once an hour to once a
year, and more preferably suitably set within the range of once every 8
hours to once a month. In addition, although there are no particular
limitations on the time required for opening and closing of bypass shutoff
valve 7, it should be suitably set within a range that does not have an
effect on processes upstream and downstream in the line. Normally, opening
and closing of bypass shutoff valve 7 is    10 preferably carried out
within 10 seconds, and as a result, effects on upstream and downstream
processes can be held to a minimum. 



In addition, there are no particular limitations on the method for
intermittently opening and closing bypass shutoff valve 7. A solenoid valve
and so forth may be used for bypass shutoff valve 7 and its opening and
closing may be controlled automatically by a control device, or bypass
shutoff valve 7 may be opened and closed manually. In this manner,
according to the device for handling an easily polymerizable substance of
this embodiment, by renewing liquid containing an easily polymerizable
substance retained in bypass line 6 by intermittent opening and closing of
a bypass shutoff valve 7, the formation of a polymer due to polymerization
by the easily polymerizable substance retained in bypass line 6 and this
polymer causing bypass line 6 to become clogged are prevented. In a second
embodiment of a device for handling an easily polymerizable substance of
the present invention, a portion of a liquid containing an easily
polymerizable substance that flows through a line is made to continuously
flow through a bypass line 6 by opening a bypass shutoff valve 7 of the
line provided in this device during handling of a liquid containing an
easily polymerizable substance. In the device for handling an easily
polymerizable substance of this embodiment, bypass shutoff valve 7 is
continuously opened a little during use of the device for handling an
easily   11 polymerizable substance, the flow volume of the liquid
containing an easily polymerizable substance that flows through a flow
control valve 2 or flow meter 3 is made to be 80% or more of the total flow
volume of easily polymerizable substance that flows through line 1, and a
portion of the liquid containing an easily polymerizable substance that
flows through line 1 is made to flow 



through bypass line 6 to prevent the liquid containing an easily
polymerizable substance from being retained in bypass line 6. At this time,
although the flow volume of the liquid containing an easily polymerizable
substance that flows through flow control valve 2 or flow meter 3 is
preferably 90% or more of the total flow volume of liquid containing an
easily polymerizable substance that flows through line l, it must not be
100%. If the flow volume of liquid containing an easily polymerizable
substance that flows through flow control valve 2 or flow meter 3 is 1000
of the total flow volume, then there is no flow of easily polymerizable
substance through bypass line 6 and as a result, easily polymerizable
substance is retained for a long period of time in bypass line 6, thereby
making this undesirable. Thus, the flow volume of liquid containing an
easily polymerizable substance that flows through flow control valve 2 or
flow meter 3 is more preferably 90 to 99.5% of the total flow volume. If
the flow volume of liquid containing an easily polymerizable substance that
flows through flow control valve   12 2 or flow meter 3 is 80% or more of
the total flow volume of liquid containing an easily polymerizable
substance that flows through line 1, then the flow volume of liquid
containing an easily polymerizable substance that flows through flow
control valve 2 or flow meter 3 can be secured to an industrially
satisfactory degree, namely to a degree that the flow volume can be
accurately controlled by flow control valve 2, or to a degree that the flow
volume can be accurately measured by flow meter 3. Thus, if the
aforementioned flow volume is less than 80%, then the flow volume of liquid
containing an easily polymerizable substance is 



inadequate, and the control and measurement of flow volume cannot be
carried out accurately. In addition, another example of a method for
accurately securing an industrially satisfactory flow volume of liquid
containing an easily polymerizable substance that flows through flow
control valve 2 or flow meter 3 consists of inserting an orifice that
limits the flow volume through bypass line 6. However, this method is not
preferable since the flow volume of liquid containing an easily
polymerizable substance able to flow through bypass line 6 decreases
thereby preventing bypass line 6 from fulfilling its inherent role during
repair or replacement of flow control valve 2 or flow meter 3. In this
manner, according to the device for handling an easily polymerizable
substance of this embodiment, by continuously opening bypass shutoff valve
7 a little during use of the device   13 for handling an easily
polymerizable substance to allow a portion of liquid containing an easily
polymerizable substance that flows through line 1 to flow through bypass
line 6, the formation of a polymer due to polymerization by the
easily-polymerizable substance retained in bypass line 6 and this polymer
causing bypass line 6 to become clogged are prevented. A liquid containing
an easily polymerizable substance that is handled in the device for
handling an easily polymerizable substance of the present invention refers
to a liquid that contains 1 o by weight or more of an easily polymerizable
substance. In addition, examples of substances other than an easily
polymerizable substance that compose the liquid containing an easily
polymerizable substance include water and various organic solvents. 



In addition, there are no particular limitations on the easily
polymerizable substance handled in the device for handling an easily
polymerizable substance of the present invention provided it is a substance
that polymerizes easily, an example of such a substance is a polymerizing
vinyl compound. The device for handling an easily polymerizable substance
of the present invention is extremely effective in the case the easily
polymerizable substance is (meth)acrylic acid, (meth)acrylate ester or
(meth)acrolein in particular. Examples of polymerizing vinyl compounds
include unsaturated carboxylic acids such as (meth)acrylic acid;   14
alkyl(meth)acrylates such as methyl(meth)acrylate,
normal-butyl(meth)acrylate, isobutyl(meth)acrylate,
tertiary-butyl(meth)acrylate, 2-ethylhexyl(meth)acrylate,
lauryl(meth)acrylate, tridecyl(meth)acrylate and stearyl(meth)acrylate;
alicyclic, aromatic ring, heterocyclic and vinyl group-containing
(meth)acrylates such as cyclohexyl(meth)acrylate, benzyl(meth)acrylate,
isobornyl.(meth)acrylate, glycidyl(meth)acrylate,
tetrahydrofurfuryl(meth)acrylate and aryl(meth)acrylate; hydroxyl or
alkoxyl group-containing (meth)acrylates such as
hydroxyethyl(meth)acrylate, hydroxypropyl(meth)acrylate,
2-methoxyethyl(meth)acrylate and 2-ethoxyethyl(meth) acrylate,
multifunctional (meth)acrylates such as ethylene glycol di(meth)acrylate,
triethylene glycol di(meth)acrylate, 1,3-butylene glycol di(meth)acrylate,
1,6-hexanediol di(meth)acrylate, polypropylene glycol di(meth)acrylate and
trimethylol propane tri(meth)acrylate~ carboxylic acid-containing
(meth)acrylates such as 2-(meth)acryloyl 



oxyethyl phthalate and 2-(meth)acryloyl oxyethyl hexahydrophthalate;
dialkylaminoethyl(meth)acrylates such as dimethylaminoethyl(meth)acrylate,
dimethylaminoethyl(meth)acrylate methyl chloride,
dimethylaminoethyl(meth)acrylate benzyl chloride and
diethylaminoethyl(meth)acrylate; halogenated alkyl(meth)acrylates such as
trifluoromethyl(meth)acrylate and    15 heptadecafluorodecyl(meth)acrylate;
and unsaturated aldehydes such as (meth)acrolein. The easily polymerizable
substance may be present alone or as a mixture of a plurality of compounds.
A polymerization inhibitor such as a radical substance such as
diphenylpicrylhydrazyl, phenol derivative, benzoquinone derivative or nitro
compound is normally added at about 0.25 to l00 ppm to these easily
polymerizable substances. A polymerization inhibitor effective for a liquid
containing an easily polymerizable substance is also added in the handling
of an easily polymerizable substance using a device for handling an easily
polymerizable substance to prevent expected polymerization of the easily
polymerizable substance during the retention period in the device for
handling an easily polymerizable substance. However, a large amount of
polymerization inhibitor is required to prevent polymerization of the
easily polymerizable substance that has been retained for a long period of
time in the bypass line without being renewed. The use of a large amount of
polymerization inhibitor is undesirable since it leads to increased costs.
Thus, if a liquid containing an easily polymerizable substance retained in
a bypass line is renewed by allowing the 



liquid containing an easily polymerizable substance to flow through the
bypass line by intermittently opening and closing a bypass shutoff valve in
the manner of the device for handling an easily polymerizable substance of
the present invention, or    16 if a portion of a liquid containing an
easily polymerizable substance flowing through a line is allowed to flow
through a bypass line by continuously opening a bypass shutoff valve a
little while the device is being used, polymerization of the easily
polymerizable substance retained in the bypass line can be prevented
without using a large amount of polymerization inhibitor. Thus, since the
bypass line can be used effectively during repair or replacement of a flow
control valve or flow meter, the entire factory does not have to be shut
down at that time, thereby making it possible to reduce costs. Examples The
following clarifies the effects of the present invention by indicating
specific examples using Figs. 1 and 2. Example 1 A liquid in which
polymerization inhibitors in the form of 5 mg/1 of phenothiazine and 10
mg/1 of hydroquinone were added to crude methacrylic acid having a purity
of 99o by weight was allowed to flow through an area flow meter capable of
measuring from 2 to 10 kl/h at 35C to measure its flow volume. Flow volume
was measured continuously for about 2 years while renewing the liquid
retained in a bypass line 6 by opening a bypass shutoff valve 7 provided in
bypass line 6 in the manner shown in Fig. 2 for about 2 seconds once every
three days. When bypass line 6 was inspected following completion of 



measuring flow volume, there was no polymer of methacrylic acid   17
present therein, and clogging of bypass line 6 by the polymer was not
confirmed during measurement of flow volume. Example 2 The flow volume of a
liquid containing methyl methacrylate having a purity of 99.99% by weight
to which a polymerization inhibitor had not been added was controlled by a
flow control valve capable of regulating flow volume to 5 to 15 kl/h at a
temperature of 15C for operation of a factory line. The factory line was
operated continuously for about 2 years while renewing the liquid retained
in a bypass line 6 by opening a bypass shutoff valve 7 provided in bypass
line 6 in the manner shown in Fig. 1 for about 2 seconds once every three
days. When bypass line 6 was inspected following completion of operation,
there was no polymer of methyl methacrylate present therein, and clogging
of bypass line 6 by the polymer was not confirmed during operation. Example
3 A liquid in which polymerization inhibitors in the form of 50 mg/1 of
hydroquinone was added to methacrolein having a purity of 90% by weight was
allowed to flow through an area flow meter capable of measuring from 4 to
14 kl/h at 5C to measure its flow volume. Flow volume was measured
continuously for about 2 years while renewing the liquid retained in a
bypass line 6 by opening a bypass shutoff valve 7 provided in bypass line 6
in the manner shown   18 



in Fig. 2 for about 1 second once every three days. When bypass line 6 was
inspected following completion of measuring flow volume, there was no
polymer of methacrolein present therein, and clogging of bypass line 6 by
the polymer was not confirmed during measurement of flow volume.
Comparative Example 1 The flow volume of a liquid containing crude
methacrylic acid was measured in the same manner as Example 1 with the
exception of not opening and closing bypass shutoff valve 7 provided in
bypass line 6 in the manner shown in Fig. 2. When bypass shutoff valve 7
provided in bypass line 6 was opened since the area flow meter
malfunctioned three months after starting measurement, bypass line 6 was
clogged and liquid containing crude methacrylic acid was unable to flow
through. Thus, the entire factory had to be shut down to replace the area
flow meter. When the inside of bypass line 6 was inspected, the entire
bypass line 6 was replaced since it was clogged with polymer of methacrylic
acid. Comparative Example 2 The flow volume of a liquid containing methyl
methacrylate was controlled in the same manner as Example 2 with the
exception of not opening and closing bypass shutoff valve 7 provided in
bypass line 6 in the manner shown in Fig. 1. When bypass shutoff valve 7
provided in bypass line 6 was opened since controllability of flow control
valve 2 became poor    19 six months after starting operation, bypass line
6 was clogged and liquid containing methyl methacrylate was unable to flow
through. Thus, the entire factory had to be shut down to perform
maintenance on flow control valve 2. When the inside of bypass line 6 was
inspected, it was found to be clogged with polymer of methyl methacrylate.
The adherence of this polymer directly on flow control valve 2 accompanying
flow of liquid containing 



methyl methacrylate was the direct cause of poor controllability.
Therefore, the entire bypass line 6 was replaced. Comparative Example 3 The
flow volume of a liquid containing methacrolein was measured in the same
manner as Example 3 with the exception of not opening and closing bypass
shutoff valve 7 provided in bypass line 6 in the manner shown in Fig. 2.
When bypass shutoff valve 7 provided in bypass line 6 was opened since the
area flow meter malfunctioned three months after starting measurement,
bypass line 6 was clogged and liquid containing methacrolein was unable to
flow through. Consequently, the entire factory had to be shut down to
replace the area flow meter. When the intermediate section of bypass line 6
was inspected, the entire bypass line 6 was replaced since it was clogged
with polymer of methacrolein. On the basis of the results of Examples 1
through 3 and Comparative Examples 1 through 3, if liquid retained in
bypass line 6 is renewed by intermittently opening bypass shutoff valve
20 7, bypass line 6 was confirmed to not be clogged by polymer. INDUSTRIAL
APPLICABILITY As has been explained above, since the method for handling an
easily polymerizable substance of the present invention renews a liquid
containing an easily polymerizable substance retained in a bypass line by
intermittently opening and closing a shutoff valve in a line provided with
a flow control valve of flow meter, bypass line of the flow control valve
or flow meter and shutoff valve provided in the bypass line, retention of
liquid containing an easily polymerizable substance beyond a predicted
retention time in a bypass line is eliminated, thereby preventing the
liquid containing an easily polymerizable substance from polymerizing
resulting in the polymer clogging the bypass line. In addition, since the
method for handling an easily polymerizable substance of the present
invention allows a portion of a liquid containing an easily poiymerizable
substance that flows through a line to flow through a bypass line by
opening a shutoff valve during handling of a liquid containing an easily
polymerizable substance in a line through which a liquid containing an
easily polymerizable substance flows that is provided with a flow control
valve or flow meter, a bypass line of the flow control valve or flow meter,
and a shutoff valve provided in the bypass line, the easily polymerizable
substance is not retained in the bypass line and polymerization of the
easily    21 



polymerizable substance can be prevented. Thus, the bypass line does not
become clogged with a polymer of the easily polymerizable substance. In the
aforementioned method for handling an easily polymerizable substance, if
the flow volume of the liquid containing an easily polymerizable substance
that flows through the flow control valve or flow meter is 80% or more of
the total flow volume of liquid containing an easily polymerizable
substance that flows through the line, polymerization of the easily
polymerizable substance can be prevented while securing a flow volume of
the liquid containing an easily polymerizable substance that flows the flow
control valve or flow meter to a degree that control and measurement of
flow volume can be carried out accurately. In the device for handling an
easily polymerizable substance of the present invention, since a liquid
containing an easily polymerizable substance retained in a bypass line is
renewed by intermittently opening and closing a shutoff valve in a device
for handling an easily polymerizable substance provided with a line through
which a liquid containing an easily polymerizable substance that is
provided with a flow control valve or flow meter, a bypass line of the flow
control valve or flow meter, and a shutoff valve provided in the bypass
line, retention of liquid containing an easily polymerizable substance
beyond a predicted retention time in a bypass line is eliminated, thereby
preventing the liquid   22 containing an easily polymerizable substance
from polymerizing resulting in the polymer clogging the bypass line. Since
the device for handling an easily polymerizable substance of the present
invention allows a portion of a liquid 



containing an easily polymerizable substance that flows through a line to
flow through a bypass line by opening a shutoff valve during handling of a
liquid containing an easily polymerizable substance in device for handling
an easily polymerizable substance provided with a line through which a
liquid containing an easily polymerizable substance flows that is provided
with a flow control valve or flow meter, a bypass line of the flow control
valve or flow meter, and a shutoff valve provided in the bypass line, the
easily polymerizable substance is not retained in the bypass line and
polymerization of the easily polymerizable substance can be prevented.
Thus, the bypass line does not become clogged with a polymer of the easily
polymerizable substance.   23 What is claimed is: 1. A method for handling
an easily polymerizable substance comprising a step of renewing liquid
containing an easily polymerizable substance retained in a bypass line by
intermittently opening and closing a shutoff valve when liquid containing
an easily polymerizable substance flows through a line provided with a flow
control valve or flow meter, the bypass line of the flow control valve or
the flow meter; and the shutoff valve provided in the bypass line. 2. A
method for handling an easily polymerizable substance comprising a step of
allowing a portion of a liquid containing an easily polymerizable substance
flowing through a line to flow through a bypass line by opening a shutoff
valve when liquid containing an easily polymerizable substance flows
through the line provided with a flow control valve or flow meter, the
bypass line of the flow control valve or flow meter, and the shutoff valve
provided in the bypass line. 3. A method for handling an easily
polymerizable substance according to claim 2, wherein the flow volume of
the liquid containing an easily polymerizable substance that flows through 



the flow control valve or flow meter is preferably 80% or more of the total
flow volume of liquid containing an easily   24 polymerizable substance
that flows through the line. 4. A method for handling an easily
polymerizable substance according to any one of claims 1 through 3, wherein
the easily polymerizable substance is one or more types selected from the
group consisting of (meth) acrylic acid, (meth) acrylate ester and
(meth)acrolein. 5. A device for handling an easily polymerizable substance
provided with a line through which a liquid containing an easily
polymerizable substance flows and which is provided with a flow control
valve or flow meter, a bypass line of the flow control valve or flow meter,
and a shutoff valve provided in the bypass line; wherein the device has a
mechanism by which a liquid containing an easily polymerizable substance
retained in the bypass line is renewed by intermittently opening and
closing the shutoff valve. 6. A device for handling an easily polymerizable
substance provided with a line through which a liquid containing an easily
polymerizable substance flows and which is provided with a flow control
valve or flow meter, a bypass line of the flow control valve or flow meter,
and a shutoff valve provided in the bypass line; wherein the device has a
mechanism by which a portion of the liquid containing an easily
polymerizable substance that   25 flows through the line is allowed to flow
through the bypass line by opening the shutoff valve during handling of
liquid containing 



an easily polymerizable substance.
.AFl.A3.AYY.A.As.As.AL(.AL(l.As.AY.AsY.A9(.AsY.Al.Al.AY.AL(.A&E.A.AE.A.A`e.
A92.A2.A`96Jr:x2j,j&`abdN}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!I Q    .n*i' ( *
c |
9{}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!X@y0j)hp*jM=}$}xsnid_Z]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca!$b]Z]|V
KWX}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!XP T
,!l!!!&"`"""#a####$W$$$}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!$%P%%%&L&e&&&']''''
(V(o((()).)k)))*B***+#+]++}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!++,J,c,,,-Y---.I
.K.../C////90<0m000+1e1112\222}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!22%3e33333+4
j4445[555596y666;7z77748v888
9G9999}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!9 :F:::;I;
;;;=<|<<<.=l===*>j>>>"?5?g????/@k@@@,AmA}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!mA
AA)BkBBBB:CxCCC4DsDDDEXEEEE#FbFFF
GEGGGH<HzHHH}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!HH?IzIII8JpJJJKBKEKxKKKLULLLL#
M`MMMNGN|NNN#OTOOO}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!OOPGPPPPP
QHQQQQ1RnRRR%SeSSSTOTTTT,UkUUU%VgVhVkV}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!kVVV
"W_WWWX]XXXXYCYMYYYZFZ|ZZZ<[q[[[[.\c\m\\\$]a]|wrlgb]X]ca]ca]ca]ca]c^a]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca!a]]]^U^^^_F_b_l___)`k`s```6a9amaaa
bUbkbbb'cTccde#e{vqlgb]X]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca!#e9eteee!f[fffffg`gggh[h
hhhi\iiii@j{jjj,knkkkl{vqlgb]X]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a!lVlWlZlllmeoorrrUr
rrrsQssstGtttuuTuuuvPvvvw}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!wZwwww!xTxxx
yJyyyzAzzz{B{{{{{|Q|||}I}}}~~"}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!"`:y'f3t3n6
w6u<}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!<_:y'f3t3n6w6u<}xsnid_Z]]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]caJriK-F,f10%H&'()-10%H&'()-
10%H&'()-fs10%H&'()-@L10%H&'()-F:10%H&'()-M10%H&'()-9:x2iK-!10%H&'()-s
"10%H&'()-sy 10%H&'()-s "10%H&'()-sy!10%H&'()-s`
10%H&'()-310%H&'()-2j,jiK-`0"10%H&'()-.10%H&'()-,10%H&'()-sY(10%H&'()-`@&10
%H&'()-9$10%H&'()-`
"10%H&'()-j&]^_`a}siK`0"10%H&'()-10%H&'()-:10H10H10Hs9M10%H&'()-Y7!10%H&'()
-`,5"10%H&'()-s3!10%H&'()-abdNiK-K`"10%H&'()-s!10%H&'()-`
!10%H&'()-sf10%H&'()-s9!10%H&'()-,t10%H&'()-3&10%H&'()-MI
iK-K10%H&'()-s10%H&'()-`!10%H&'()-sfY10%H&'()-sL!10%H&'()-s
!10%H&'()-s!10%H&'()- Q
.niK-Ks,!10%H&'()-ss*!10%H&'()-sF(!10%H&'()-,&-10%H&'()-s$10%H&'()-`!"10%H&
'()-s!10%H&'()-*i$ % & 



iKA7s10H10H``9"10%H&'()-`37
10%H&'()-s,5!10%H&'()-`2"10%H&'()-`0"10%H&'()-s.!10%H&'()-& ' ( * c |
}_A7s10HL "10%\&'()- 10%\&'()-Lm
10%\&'()-``l10%\&'()-,`10%\&'()-Y'10%\&'()-M10H
9{XiK-7s!10%\&'()-`!10%\&'()-`y"10%\&'()-`10%\&'()-`F10%\&'()-`"10%\&'()-`"
10%\&'()-@y0iK-7s*s!10%\&'()-`l("10%\&'()-`S&!10%\&'()-s&$m10%\&'()-"10%\&'
()-s10%\&'()-s!10%\&'()-0j)hpiK-7s910%\&'()-sY710%\&'()-s@5!10%\&'()-s3!10%
\&'()-s0!10%\&'()-s.!10%\&'()-,10%\&'()-*jiKs910%\&'()-
!10%H&'()-f!10%H&'()-sL!10%H&'()-,10%H&'()-
10%H&'()-910\10\10\jMiK-KZ10%H&'()-f:10%H&'()-L!10%H&'()-
10%H&'()-310%H&'()-!10%H&'()-!10%H&'()-=}$biK-KY(!10%H&'()-,&10%H&'()-&$10%
H&'()-!z
10%H&'()-M10%H&'()-!10%H&'()-!10%H&'()-]ZiK-KF7!10%H&'()-5!10%H&'()-3!10%H&
'()-0!10%H&'()-.!10%H&'()-,!10%H&'()-s*!10%H&'()-Z]iKF7!10%H&'()-
!10%&'()-sf
"10%&'()-L!10%&'()-@s10%&'()-10H10H10H`9!10%H&'()-]|ViK-K!10%&'()-z
10%&'()-f "10%&'()-L!10%&'()- m10%&'()-10%&'()-10%&'()-
KWiK-Ks*!10%&'()-Y(!10%&'()-,&10%&'()-&$F 10%&'()-!!10%&'()-
"10%&'()-!10%&'()-WXiK-K`9!10%&'()-F710%&'()-5!10%&'()-3!10%&'()-0!10%&'()-
.!10%&'()-, "10%&'()-XiK`9!10%&'()-s!10%&'()-s
&!10%&'()-f!10%&'()-sL!10%&'()-,10%&'()-101010P T  iK-K!10%&'()-!10%&'()-sf
"10%&'()-L10%&'()-s310%&'()-!10%&'()-!10%&'()-
,!l!!!&"iK-Ks*!10%&'()-Y(10%&'()-,&!10%&'()-s$
"10%&'()-!10%&'()-&10%&'()-Z10%&'()-&"`"""#a###iK-K`9F10%&'()-F7!10%&'()-5!
10%&'()-s3
"10%&'()-0!10%&'()-.!10%&'()-,10%&'()-#####$W$$$iK`9F10%&'()-`!10%&'()-`
10%&'()-`f!10%&'()-L10%&'()-10%&'()-101010$%P%%%&L&e&iK-KLZ
10%&'()-`!10%&'()-`f!10%&'()-`L!10%&'()-` !10%&'()-L
"10%&'()-`!10%&'()-e&&&']''''iK-K,10%&'()-`Y(&10%&'()-`,&!10%&'()-`$!10%&'(
)-`!!10%&'()-L "10%&'()-10%&'()-'(V(o((()))iKA71010L`9m
10%&'()-`F7!10%&'()-510%&'()-L3m
10%&'()-`0l10%&'()-.10%&'()-))).)k)))*}_A710L "10%&'()-10%&'()-`10%&'()-
10%&'()-&Z10%&'()-s10%&'()-10*B***+#+]++iK-7s!10%&'()-10%&'()-`L10%&'()-`!1
0%&'()-`y!10%&'()-LL!10%&'()-`3Y10%&'()-++,J,c,,,-iK-7s.!10%&'()-`,
10%&'()-*Z10%&'()-F`l(F 



10%&'()-s@&Y10%&'()-`&$10%&'()-`"10%&'()--Y---.F.G.H.I.i_UKs.!10%&'()-10101
0ss9!10%&'()-sY7y
10%&'()-,510%&'()-s310%&'()-s0!10%&'()-I.K.../C///iK-K!10%&'()-!10%&'()-10%
&'()-
!10%&'()-f!10%&'()-9!10%&'()-@10%&'()-//90<0m000+1iK-K10%&'()-!10%&'()-!10%
&'()-10%&'()-S10%&'()-9!10%&'()-F10%&'()-+1e1112\222iK-Ks.10%&'()-s,!10%&'(
)-`*!10%&'()-sF(!10%&'()-,& 10%&'()-s$@
10%&'()-!10%&'()-22%3e333333i_UKs.10%&'()-101010s`9f
10%&'()-s37!10%&'()-s5!10%&'()-s2!10%&'()-010%&'()-333+4j4445iK-Ks!10%H&'()
-`!10%H&'()-
10%H&'()-sy!10%H&'()-``!10%H&'()-10%H&'()-10%H&'()-95[555596y66iK-K!10%H&'(
)-!10%H&'()-s "10%H&'()-y10%H&'()-ss10%H&'()-s3 "10%H&'()-!10%H&'()-66;
7z77748v8iK-K,!10%H&'()-*!10%H&'()-sl(
"10%H&'()-@&10%H&'()-s9$!10%H&'()-"!10%H&'()-s "10%H&'()-v888
9G99999iKA710H10Hs9m10%H&'()-Y7 "10%H&'()-@510%H&'()-&3F
10%H&'()-0!10%H&'()-.!10%H&'()-999 :F:::;}_A710H!10%&'()-s!10%&'()-
!10%&'()-!10%&'()-ss!10%&'()-10%&'()-10H;I;
;;;=<|<<iK-710%&'()-!10%&'()-!10%&'()-@10%&'()-s`!10%&'()-F!10%&'()-s
"10%&'()-<<.=l===*>j>iK-7,!10%&'()-*!10%&'()-l(!10%&'()-S&!10%&'()-9$!10%&'
()- " 10%&'()-
!10%&'()-j>>>"?5?g????iKA710109!10%&'()-l7t10%&'()-S510%&'()-3!10%&'()-0!10
%&'()-. 10%&'()-????/@k@@@}_A710`!10%&'()-L!10%&'()-`
!10%&'()-`S!10%&'()-`9!10%&'()-10%&'()-10@,AmAAA)BkBBiK-7Lz10%&'()-`!10%&'(
)-Ll10%&'()-LS!10%&'()-L9!10%&'()-`!10%&'()-L
"10%&'()-BBB:CxCCC4DiK-7Ly,!10%&'()-L`*!10%&'()-L3(T
10%&'()-`&!10%&'()-L$!10%&'()-`!!10%&'()-10%&'()-4DsDDDEXEEEEiKA7L1010LL9!1
0%&'()-937'!10%&'()-510%&'()-L2410%&'()-`0!10%&'()-L.!10%&'()-EEEE#FbFFF}_A
7L10!10%&'()-s!10%&'()-s !10%&'()-s!10%&'()-s!10%&'()-10%&'()-10F
GEGGGH<HzHiK-7s!10%&'()-F10%&'()-F"10%&'()-f
10%&'()-`!10%&'()-F10%&'()-s,10%&'()-zHHHH?IzIIIiK-7,!10%&'()-*!10%&'()-l(f
10%&'()-S&!10%&'()-9$10%&'()-
"10%&'()-!10%&'()-I8JpJJJK?K@KAKiKA710109310%&'()-l710%&'()-@510%&'()-3!10%
&'()-010%&'()-0Y.!10%&'()-ZAKBKEKxKKKLUL}_A710!10%z&'()-10%z&'()-
10%z&'()-m10%z&'()-`10%z&'()-10%z&'()-10ULLLL#M`MMMiK-7!10%z&'()-310%z&'()-
!10%z&'()-yF10%z&'()-`10%z&'()-310%z&'()-10%z&'()-MNGN|NNN#OTOiK-7,10%z&'()
-*Z10%z&'()-l(`10%z&'()-@&!10%z&'()-&$10%z&'()-"10%z&'()-10%z&'()-TOOOOPGPP
PPiKA710z10zs9!10%z&'()-Y710%z&'()-,510%z&'()-3:10%z&'()-0M10%z&'()-.!10%z&
'()-PPPPP QHQQ}_A710z10%H&'()-s
!10%H&'()-y!10%H&'()-`!10%H&'()-10%H&'()-10%H&'()-910zQQQ1RnRRR%SiK-710%H&'
()-!10%H&'()-f!10%H&'()-L10%H&'()-3:10%H&'()-!10%H&'()-z
10%H&'()-%SeSSSTOTTTiK-7s*G10%H&'()-Y(!10%H&'()-@&!10%H&'()-$!10%H&'()-"10%
H&'()-10%H&'()-!10%H&'()-TT,UkUUU%VdViK-7s9!10%H&'()-F7!10%H&'()-,5!10%H&'(
)-3!10%H&'()-0!10%H&'()-.10%H&'()-,10%H&'()-dVeVfVgVhVkVVV"WiKs9!10%H&'()-s
!10%H&'()-S!10%H&'()-9!10%H&'()-10%H&'()-10%H&'()-:10H10H10H"W_WWWX]XXXiK-K
10%H&'()-S!10%H&'()-9!10%H&'()-!10%H&'()-!10%H&'()-!10%H&'()-!10%H&'()-XXYC
YMYYYZiK-K3(!10%H&'()-&!10%H&'()-$10%H&'()-!-10%H&'()-10%H&'()-10%H&'()-m10
%H&'()-ZFZ|ZZZ<[q[[iK-Kl7Z10%H&'()-@510%H&'()-&3!10%H&'()-0!10%H&'()-.10%H&
'()-,@10%H&'()-L*!10%H&'()-[[[[[[.\c\m\iKl7Z10%H&'()-
10%&'()-L10%&'()-L`!10%&'()-10%&'()-10H10H10H9!10%H&'()-m\\\$]a]]]^iK-K`!10
%&'()-10%&'()-`10%&'()-`3!10%&'()-`!10%&'()-`!10%&'()-10%&'()-^U^^^_F_b_l_i
K-K(10%&'()-s&10%&'()-ss$!10%&'()-sY"!10%&'()-, Y10%&'()-s-
10%&'()-s!10%&'()-l___)`k`s```iK-K7!10%&'()-510%&'()-s310%&'()-sF1!10%&'()-
s/!10%&'()-,!10%&'()-*10%&'()-`3a4a5a6a9amaaaiK7!10%&'()-& &!10%"&'()-
yym10%"&'()- 9sZ10%"&'()-10%"&'()-1010109!10%&'()-a
bUbkbbb'cTciK-KLt10%"&'()-Ly!10%"&'()- L`!10%"&'()-310%"&'()-
@10%"&'()-910%"&'()-9!10%"&'()-Tccde#e9eteeiK-Ks0!10%"&'()-.10%"&'()-,10%"&
'()-s*10%"&'()-sl(!10%"&'()-`!10%"&'()-`10%"&'()-ee!f[ffffff}siKs0!10%"&'()
-10%H&'()-910"10"10"9!10%"&'()-Y710%"&'()-
s@510%"&'()-3!10%"&'()-fffg`ggghiK-K!10%H&'()-!10%H&'()-!10%H&'()-
!10%H&'()-f!10%H&'()-L!10%H&'()-,10%H&'()-h[hhhhi\iiiK-K!10%H&'()-!10%H&'()
-10%H&'()-10%H&'()-f:10%H&'()-L!10%H&'()-
!10%H&'()-iii@j{jjj,kiK-K.!10%H&'()-,!10%H&'()-`*G10%H&'()-F(g
10%H&'()-,&!10%H&'()-$10%H&'()-!z10%H&'()-,knkkklSlTlUlVli_UK.!10%H&'()-10H
10H10H`9!10%H&'()-F7!10%H&'()-510%H&'()-2`10%H&'()-0!10%H&'()-VlWlZlllmeoeF
_UK.!10%H&'`s"10%H&'()-!@`!10%HH&'()-m Z
10%H&'()-`s`!10%H&'()-10%H&'()-S10%H&'()-eoorrrrrrUr~_@.!10%sL!10%H&'()-10%
H&'()-10%H&'()-: 10H 



10H 10Hsf& "10%H&'()-!y `s"10%yHyH&'()-UrrrrsQssdE~_@.!10%s
!10%H&'()-s!10%H&'()-s!10%H&'()-10%H&'()-
f10%H&'()-sf!10%H&'()-sstGtttudE~_@.!10%s!10%H&'()-!10%H&'()-s!10%H&'()-s!1
0%H&'()-f!10%H&'()-9!10%H&'()-uuTuuuvPvdE~_@.!10%s,!10%H&'()-s`*!10%H&'()-s
F(!10%H&'()-s,&!10%H&'()-$10%H&'()-s!@10%H&'()-PvvvwZwwwwwdE:/ 10H
10HsL9!10%H&'()-s37!10%H&'()-s5!10%H&'()-s2!10%H&'()-s0!10%H&'()-s.!10%H&'(
)-www!xTxxx yxY:/ 10Hs!10%&'()-s!10%&'()-
10%&'()-s10%&'()-s!10%&'()-10%&'()- 10H yJyyyzAzzdE:/
10Hss!10%&'()-s!10%&'()-s!10%&'()-s!10%&'()-sl!10%&'()-s@!10%&'()-zz{B{{{{{
{dYNC 10H 10 10 10sy&!10%&'()-s`$!10%&'()-s3"!10%&'()-`
"10%&'()-s!10%&'()-{{{|Q|||dEYNC 10H `,!10%&'()- L&-10%&'()-L10%&'()- `
!10%&'()-9 10%&'()-10%&'()-|}I}}}~~dEYNC 10H
`y&!10%&'()-`!10%&'()-FL10%&'()-`!10%&'()-L!10%&'()-`Y!10%&'()-~"`:dEYNC
10H sS5!10%&'()-s93!10%&'()-s
1&!10%&'()-`,10%&'()-s*!10%&'()-s(!10%&'()-:y'bC 10H
!10%z&'()-10%z&'()-10%z&'()- 10 10 10s910%&'()-s7!10%&'()-'f3tdEbC 10H 



"10%z&'()-!10%z&'()-l10%z&'()-@!10%z&'()-&!10%z&'()-!10%z&'()-t3ndEbC
10Hy&!10%z&'()-`$!10%z&'()-F"z 10%z&'()-,
!10%z&'()-!10%z&'()-!10%z&'()-6w6dEbC 10Hf5!10%z&'()-93!10%z&'()-
1!10%z&'()-. "10%z&'()-,!10%z&'()-(10%z&'()-6u<bC
10H`"10%&'()-s`!10%&'()-10%&'()- 10z 10z 10z9!10%z&'()-7!10%z&'()-<_<bC
10H`"10%&'()-s`!10%&'()-10%&'()- 10z 10z 10z9!10%z&'()-s 10%&'()- Normal"
"Heading 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c" "Heading 53]c"
"Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default
Paragraph Font_&
&H+06<BAHMfSX5^cUiotx}_$$+29mAHOkVa]#elw"<_]^_`abcdefghijklmno2ja &  0jZ]W
&"#$e&')*+-I./+12356v89;
<j>?@B4DEFzHIAKULMTOPQ%STdV"WXZ[m\^l_`aTcefhi,kVleoUrsuPvw
yz{|~:'t6<_pqrstuvwxyz{|}~6Times New RomanArialCourier New"h Root
EntryWordDocumentd   !"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~ 


