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SPECI FI CATI ON

METHOD FOR PRODUCI NG
( METH) ACRYLI C RESI N COMPCSI TI ON

TECHNI CAL FI ELD

The present invention relates to a nethod of
producing a (neth)acrylic resin conposition. Mire
specifically, the present invention relates to a
nmet hod of producing a (nmeth)acrylic resin
conposition that can provide a nol ded product being
substantially col orl ess and havi ng high optica
transmttance with a high production efficiency.

BACKGROUND ART

Mol ded products conposed of (neth)acrylic
resin conmpositions have excell ent transparency and
| ess optical strain and are therefore wi dely used as
opti cal nenbers such as | enses, prisns, phase
difference filns, light guide plates, |ight
di ffusion films, polarizing plate protective filns
and the like. 1In recent years, demands for
| i ghtwei ght and wide liquid crystal displays are
hi gh, and optical nenbers are also required to be
reduced in thickness and to be increased in area
according to the demands. In addition, there is a
demand for reproduction of highly fine inages, and
thereby a (nmeth)acrylic resin conposition that is
further |ess colored and has higher transparency is
required.

The (meth)acrylic resin conposition for

optical nenbers is usually nmainly conposed of a



[ 0004]

[ 0005]

(meth)acrylic resin (also referred to as nethacrylic
pol ymer or (neth)acrylic polyner) produced by

conti nuous bul k polynerization. For exanple, Patent
Docunents 1 and 2 each disclose a nethod of
produci ng a nethacrylic polymer. The nethod is
characterized by continuously bul k polynerizing a
nmonomer m xture conprising a radical polynerization
initiator in an anmount that is calculated froma

cal cul ation fornmula based on the half-1ife and
concentration, discharging a polymer fromthe
reactor at a specific polynmer content, and

conti nuously renoving the volatile matters with a
vent extruder. Patent Docunent 3 discloses a nethod
of producing a (neth)acrylic polymer characterized
by introducing an inert gas such as nitrogen gas
into the shaft sealing portion of the vent extruder
during the continuous renoval of the volatile

matter.

Cl TATI ON LI ST
PATENT DOCUMENTS
Pat ent Docunent 1: JP S52-32665 B

Pat ent Docunent 2: JP 3453510 B

Pat ent Docunent 3: JP 2005-112984 A

Pat ent Docunent 4: JP S61-200842 A

Pat ent Docunent 5: JP H06-312122 A

NON- PATENT DOCUMENTS

Non- Pat ent Docunent 1: NOF Corporation technica
data "Hydrogen Abstraction Ability and Initiation
Efficiency of Organic Peroxide" (witten in April
2003)

Non- Pat ent Docunent 2: Cheni cal Engi neering
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Ref erences, Edited by Society of Chem ca
Engi neering of Japan, 3rd revision, p. 1068 (1968)

SUMVARY OF THE | NVENTI ON
PROBLEMS TO BE SOLVED BY THE | NVENTI ON

Unfortunately, the nmethods proposed in the
above-nenti oned technol ogi cal docunents may reduce
the productivity, provide insufficient weather
resi stance, inpart poor appearance to the nol ded
product, or insufficiently prevent thernal
col orati on.

An object of the present inventionis to
provi de a nmethod of producing a (neth)acrylic resin
conmposition that can provide a nol ded product being
substantially col orl ess and havi ng high optica

transmttance with a high production efficiency.

MEANS FOR SOLVI NG THE PROBLEMS

In order to achieve the above-nenti oned
obj ect, the present invention includes the follow ng
aspects.
(1) A net hod of producing a (nmeth)acrylic resin
conmposition, in which the method conprises the steps
of continuously feeding a nononer m xture
conprising 80 to 100 % by mass of nethyl
nmet hacrylate and 20 to 0 % by nmass of an al kyl
acrylate to a tank reactor and bul k pol yneri zing the
nmononmer m xture until obtaining a polynerization
conversion of 40 to 70 % by nmass to obtain a
reaction product; continuously discharging the
reacti on product, and heating the reaction product
to 200 °Cto 270 °Cwith a heater, and then
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separating the unreacted nononer with a extruder

equi pped with a vent; and transferring the
separated unreacted nononer entrained by an inert
gas flow to reuse the separated unreacted nononer as
a raw material of the nonomer m xture.

(2) The met hod according to Aspect (1), wherein
the separated unreacted nononer is in a gas state
and is entrained by the inert gas flow.

(3) The net hod according to Aspect (1), wherein
the tenperature in the tank reactor is 120 °C to 150
°C, and the nean residence tine in the heater is 2
m nutes or |ess.

(4) The met hod according to any one of Aspects (1)
to (3), wherein the separated unreacted nononer has
a b* value within a range of -0.5 to 1.5 in an
optical path length of 10 mm

(5) The net hod according to any one of Aspects (1)
to (4), wherein the reaction solution in the tank
reactor has a water content of 1000 ppm or | ess.

(6) A (nmeth)acrylic resin conposition obtaiend by
the net hod according to any one of Aspects (1) to
(5).

(7) The (meth)acrylic resin conposition according
to Aspect (6), fromwhich a nolded product with a

t hi ckness of 200 nmfornmed at a nolding tenperature
of 260 °C has a b* value of 3.5 or |ess.

(8) A light guide plate having a thickness of 1 nm
or | ess and conposed of the (neth)acrylic resin

conmposition according to Aspect (6) or (7).

ADVANTAGEQUS EFFECTS OF THE | NVENTI ON

The net hod of the present invention can
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produce a (nmeth)acrylic resin conposition that can
provi de a nol ded product being substantially

col orl ess and having high optical transmttance with
a high production efficiency. The (neth)acrylic
resin conposition obtained by the nethod accordi ng
to the present invention has excellent injection

nol dability and can provide a substantially
colorless thin and wi de nol ded product with a high
production efficiency.

EVBCDI MENTS FOR CARRYI NG OUT THE | NVENTI ON

The production nethod according to an
enbodi nent of the present invention conprises a step
of continuously feeding a nononmer mxture to a tank
reactor and bul k pol ynerizing the nononer mxture to
obtain a reaction product, a step of continuously
di scharging the reaction product and separating an
unreact ed nononer, and a step of transferring the
separated unreacted nononmer entrained by an inert
gas flow to reuse the separated unreacted nononer as
a raw material of a nonomer mxture. Herein, the
term "unreacted nononer"” refers to one or nore
nononers, which are discharged fromthe reactor and
are not polynerized, of the nononmer m xture. The
reaction product to be discharged is not limted to
the reaction product obtained by bul k polynerization
in the tank reactor and nay be a reaction product
obtai ned in another reactor optionally connected to
the post stage of the tank reactor described bel ow,
i.e., a reaction product obtained by further
pol ynmeri zing in another reactor the unreacted

nononmer m xture in the reaction product obtained by
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bul k pol ynerization in the tank reactor to increase
t he pol yneri zati on conversi on.

The nononer m xture used in the present
i nvention conprises 80 to 100 % by mass, preferably
80 to 96 % by mass of nethyl nethacrylate and 0 to
20 % by mass, preferably 4 to 20 % by nmass of an
al kyl acryl ate.

Exanpl es of the al kyl acrylate include nethyl
acrylate, ethyl acrylate, propyl acrylate, butyl
acrylate, 2-ethyl hexyl acrylate and the I|ike.

The nononer m xture may conpri se anot her
nmononer, in addition to nethyl nethacrylate and the
al kyl acrylate. Exanples of such a nononer include
al kyl nethacryl ates ot her than nmethyl nethacryl ate,
such as ethyl nethacrylate, butyl nethacrylate and
the |like; aryl nethacrylates such as phenyl
net hacryl ate and the |ike; cycloal kyl nethacryl ates
such as cycl ohexyl nethacryl ate, norbornenyl
net hacryl ate and the like; aryl acrylates such as
phenyl acrylate and the Iike; cycloal kyl acryl ates
such as cycl ohexyl acryl ate, norbornenyl acryl ate
and the like; aromatic vinyl conmpounds such as
styrene, o-methylstyrene and the like; wvinyl
nononers having a single polynerizable al kenyl group
in a nolecule, such as acrylam de, nethacryl am de,
acrylonitrile, nethacrylonitrile and the |ike. The
content of these nononers other than nethyl
nmet hacryl ate and the al kyl acrylate in the nonomner
m xture is preferably 10 % by nmass or |ess and nore
preferably 5 % by mass or | ess.

In the present invention, in addition to the

nonomer m xture, polynerization subsidiary materials
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such as a polynerization initiator, a chain transfer
agent and the like nay be fed to the tank reactor.

The polynerization initiator used in the
present invention may be any initiator that
generates reactive radicals, and exanpl es thereof
i ncl ude t-hexyl peroxyisopropyl nonocarbonate, t-
hexyl peroxy-2-ethyl hexanoate, 1,1, 3, 3-

t et ramet hyl but yl per oxy- 2- et hyl hexanoate, t-butyl
per oxypi val ate, t-hexyl peroxypivalate, t-butyl
per oxyneodecanoat e, t-hexyl peroxyneodecanoat e,
1,1, 3, 3-tetranet hyl butyl peroxyneodecanoate, 1, 1-
bi s(t-hexyl peroxy) cycl ohexane, benzoyl peroxide,
3,5,5-trinmethyl hexanoyl peroxide, |auroyl peroxide,
2,2' -azobi s(2-nethyl propionitrile), 2,2'-azobis(2-
nmet hyl butyronitrile), dinethyl 2,2'-azobis(2-

nmet hyl propi onate) and the |ike. Anong these, t-
hexyl peroxy-2-ethyl hexanoate, 1, 1-bis(t-hexyl

per oxy) cycl ohexane, dinethyl 2,2'-azobis(2-

nmet hyl propi onate) and the like are preferred.

The polynerization initiator preferably has a
half-l1ife of 0.5 to 120 seconds, nore preferably 2
to 60 seconds, at the tenperature in the tank
react or described below. The polynerization
initiator used in the bul k polynerization preferably
has a hydrogen abstraction ability of 40% or |ess
and nore preferably 30% or |ess. These
pol ynmeri zation initiators nmay be used alone or in
conbi nati on of two or nore thereof.

The hydrogen abstraction ability can be known
fromtechnical data of a polynerization initiator
manuf acturer (for exanple, Non-Patent Docunent 1).

Al ternatively, the hydrogen abstraction ability can
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be measured by a radical trapping method using o-
methylstyrene dimer, i.e., an a-methylstyrene dimer
trappi ng nethod. This neasurenent is usually
performed as follows. First, a polynerization
initiator is cleaved into radical noieties in the
presence of a-methylstyrene dimer serving as a

radi cal trapping agent. Anong the generated radica
noi eties, a radical noiety having | ow hydrogen
abstraction ability is bound to and captured by the
double bond of the a-methylstyrene dimer. On the
ot her hand, a radical noiety having high hydrogen
abstraction ability abstracts hydrogen fromthe
cycl ohexane to generate a cycl ohexyl radical, and

t he cycl ohexyl radical is bound to and captured by
the double bond of the a-methylstyrene dimer to
gener ate cycl ohexane-captured product. Accordingly,
the ratio (nole fraction) of the radical npieties
havi ng hi gh hydrogen abstraction ability to the
theoretical radical noiety yield determ ned by
quantitatively measuring the cycl ohexane or

cycl ohexane- captured product is defined as the

hydr ogen abstraction ability.

The amount of the polynerization initiator
used is preferably 0.0001 to 0.02 part by nass,
nore preferably 0.001 to 0.01 part by mass, based on
100 parts by nmass of the nononer m xture.

Exanpl es of the chain transfer agent used in
the present invention include al kyl mercaptans such
as n-octyl nercaptan, n-dodecyl nercaptan, t-
dodecyl ner captan, 1, 4-butanedithiol, 1, 6-
hexanedi t hi ol , et hyl ene gl ycol bisthiopropionate,

but anedi ol bi st hi ogl ycol ate, but anedi ol
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bi st hi opr opi onat e, hexanedi ol bi st hi ogl ycol ate,
hexanedi ol bi st hi opropi onate, trinethyl ol propane
tris- (B-thiopropionate), pentaerythritol
tetrakisthiopropionate and the like; a-methylstyrene
di mer; terpinolene and the |ike. Anmong these chain
transfer agents, preferred are nonofunctional alkyl
mer capt ans such as n-octyl nmercaptan, n-

dodecyl nercaptan and the |ike. These chain transfer
agents nmay be used alone or in conbination of two or
nore thereof. The anobunt of the chain transfer

agent used is preferably 0.1 to 1 part by mass, nore
preferably 0.2 to 0.8 part by nmass, and nost
preferably 0.3 to 0.6 part by mass, based on 100
parts by nass of the nononmer m xture.

Al t hough in principle no solvent is used in
bul k pol ynerization, the nononer m xture can
conprise a solvent for adjusting the viscosity of
the reaction solution and the |ike if necessary.
Preferred exanples of the solvent include aromatic
hydr ocar bons such as benzene, tol uene, ethyl benzene
and the like. These solvents may be used al one or
in conbination of two or nore thereof. The anount
of the solvent used is preferably 30 parts by mass
or less, nore preferably 10 parts by mass or |ess,
based on 100 parts by nass of the nononer m xture.

The nononer m xture used in the present
i nvention has a dissol ved oxygen content of
preferably 10 ppmor less, nore preferably 5 ppm or
| ess, still nore preferably 4 ppmor |ess, and nost
preferably 3 ppmor less. By controlling the
di ssol ved oxygen content within such a range, the

pol ynmeri zation reaction snoothly progresses, and a
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nol ded product not having silver or coloring can be
readi |l y prepared.

The nmononer m xture and the pol ynerization
subsidiary materials nmay be separately fed to a tank
reactor. Alternatively, the nononer m xture and the
pol yneri zation subsidiary materials nay be mxed in
advance, and the resulting reaction raw material may
be fed to a tank reactor. The nononer m xture and
the pol ynerization subsidiary materials may be m xed
by any nethod. For exanple, nethyl nethacrylate, an
al kyl acrylate, a polynerization initiator, and a
chain transfer agent are continuously fed to a m xer
pl aced in the previous stage to the reaction tank
fromthe storage tanks through the respective tubes
and are m xed, and the resulting m xture can be
continuously fed to the reaction tank. The m xi ng
is preferably perforned in an inert atnosphere, such
as nitrogen gas. The m xer can have a dynamc
stirrer or a static stirrer.

The tank reactor usually conprises a reaction
tank, a stirring neans for stirring the solution in
the reaction tank, a feeding port for feeding a
reaction raw material to the reaction tank, and an
di scharge port for discharging the reaction product
fromthe reaction tank. 1In the continuous flow
reaction, the solution amount in the reaction tank
i's mai ntained substantially constant by bal anci ng
bet ween the anmount fed to the reaction tank and the
amount di scharged fromthe reaction tank. The
solution anount in the reaction tank is preferably
1/4 or nore, nore preferably 1/4 to 3/4, and nost

preferably 1/3 to 2/ 3 based on the capacity of the



[ 0023]

[ 0024]

[ 0025]

11

reaction tank.

Exanpl es of the stirring nmeans include a nmax
blend stirrer, a lattice blade stirrer, a propeller
stirrer, a screw stirrer, a helical ribbon stirrer,
a paddle stirrer, and the like. Anmong these
stirrers, a max blend stirrer is preferred fromthe
vi ewpoi nt of honbgenous m xi ng.

The tenperature in the tank reactor, i.e., the
tenperature of the solution in the reaction tank, is
preferably 100 °C to 170 °C, nore preferably 110 °C
to 160 °C, and nost preferably 120 °C to 150 °C.

The sol ution tenperature can be controlled by an

ext ernal heat exchange type conditioni ng nethod
with, for exanple, a jacket or heat transfer tube or
by a sel f-heat exchange type conditioning nethod by
placing, in the reaction tank, a tube in which the
reaction raw nmaterial or reaction product flows.

In the production nethod of the present
invention, the perfect mixing time (6m [hr]) of the
tank reactor is preferably |Ionger than the | ength of
the half-1life (t1/2 [hr]) of the radical
pol ymeri zation initiator at the tenperature in the
tank reactor. That is, a relationship of 6m > 11/ 2,
is preferably satisfied, and it is nore preferable
to satisfy a relationship of 6m > 1.2x11/2. The
perfect mxing time is one indicator representing

the m xing characteristics of a reaction tank and
can be determ ned froman "n-6uw-Re curve" show ng
the relationship between n-eu (di nensionl ess m xed
nunmber (n represents the rotation speed [1/sec]) of
the stirrer blade) and Re (Reynol ds' nunber: an

i ndicator representing the disorder state of a
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solution). The perfect mxing tinme and the n-6u-Re
curve are described in Non-Patent Docunent 2, Patent
Docunent 4, Patent Docunent 5 and the |ike.

In the tank reactor, bulk polynerization is
performed until obtaining a polynerization
conversion of 40 to 70 % by nmass and preferably 35
to 65 % by nass.

The agitation power (Py) of the tank reactor is
preferably 0.2 to 7 kWn#, nore preferably 0.3 to 6
kKWn#, and nost preferably 0.4 to 5 kWn?. The
agi tation power can be adjusted by the shape and the
rotation speed of the stirrer blade and the
viscosity and the density of the solution in the
reaction tank.

The mean residence time (6) of the reaction
raw material in the tank reactor is preferably 0.5
to 10 hours, nore preferably 1 to 7 hours, and nost
preferably 2 to 5 hours. A too short nean residence
time increases the necessary anount of the
pol ynmeri zation initiator. The increase in the
amount of the polynerization initiator tends to nmake
it difficult to control the polynerization reaction
and also difficult to control the nol ecul ar wei ght.
On the other hand, a too |ong nean residence tine
tends to elongate the tine until the reaction
becones the steady state and to decrease the
productivity. The nmean residence tinme can be
adj usted by the capacity of the tank reactor and the
feed anmount of the reaction raw materi al.

The agitation power (Pv [kWn?]) of the tank
reactor and the mean residence time (6 [hr]) in the

tank reactor are adjusted such that the
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concentration (I [ppn) of the radica

pol ynerization initiator in the reaction raw
material and the half-life (t1/2 [hr]) of the

radi cal polynerization initiator at the tenperature
in the tank reactor preferably satisfy the

rel ationship: Pyx0xIxti,2 < 4 and nore preferably
Pvx6xIxt1,2 < 3. The bulk polymerization is
preferably perfornmed in an inert gas atnosphere,
such as nitrogen gas.

Anot her reactor may be connected to the post
stage of the tank reactor. The reactor that is
connected to the post stage nay be a tank reactor or
a tube reactor.

In the nmethod of producing a (neth)acrylic
resin conmposition of the present invention, the
water content in the reaction solution in the tank
reactor is preferably 1000 ppmor |ess, nore
preferably 700 ppmor |ess, and nost preferably 280
ppmor |less. By controlling the water content to
1000 ppmor less, a resin foreign material of
several to several tens mcroneters can be prevented
frombeing unintentionally generated during the
pol ynmeri zation reaction, and when the resulting
(meth)acrylic resin conposition is forned into a
filmor a sheet by nelt-nolding, occurrence of
def ects having external dianeter of several tens
m croneters caused by the resin foreign material as
nucl ei can be consi derably reduced.

Al t hough the nechani sm of suppressing the
generation of the resin foreign material is not
clear, it is conceived that a high nol ecul ar wei ght

(meth)acrylic resin generated in the gas phase of
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the polynerization tank is m xed as the resin
foreign material with the nononmer m xture during the
pol ymeri zati on and becones the nucl eus of a defect
as a unnelted material in the nelt-nolding.

The amount of water in the reaction solution
can be reduced by, for exanple, a nethod by treating
the raw material solution in advance with an
absor ption, dehydration columm and the like, or a
met hod by introducing an inert gas into the gas
phase of the tank reactor and condensing a part of
the steamtogether with the inert gas wwth a brine-
cool ed condenser to discharge the water to the
out si de of the system

When the reaction product obtaiend by the bul k
pol ynmeri zation is discharged fromthe tank reactor,
t he di scharge anount of the reaction product is
preferably balanced with the feed anobunt of the
reaction raw material such that the solution anount
in the reaction tank is constant.

The reaction product to be discharged
preferably has a (neth)acrylic resin content of 40
to 70 % by mass and nore preferably 35 to 65 % by
mass. A too high content of the (meth)acrylic resin
i ncreases the viscosity, resulting in a tendency of
requiring a higher agitation power. A too |ow
content of the (neth)acrylic resin readily causes
i nsufficient devolatilization, and a nol ded product
formed fromthe resulting (meth)acrylic resin
conposition tends to have poor appearance such as
silver.

The (meth)acrylic resin preferably has a

wei ght - aver age nol ecul ar wei ght (hereinafter, my
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referred to as My of 35 thousand to 200 thousand,
nore preferably 40 thousand to 150 thousand, and
nost preferably 45 thousand to 130 thousand. A too
small Mv tends to decrease the inpact resistance and
t he toughness of a nol ded product obatainde fromthe
(meth)acrylic resin conposition. A too |large Mwv
decreases the fluidity of the (nmeth)acrylic resin
conposition, resulting in a tendency of reducing the
nol di ng processability.

In the (neth)acrylic resin, the ratio of the
wei ght - aver age nol ecul ar wei ght to the nunber-
average nol ecul ar weight (hereinafter, this ratio
may be noted as nol ecul ar wei ght distribution) is
preferably from1l.5 to 2.6, nore preferably from1.6
to 2.3, and nost preferably from1l.7 to 2.0. Wen
the nol ecul ar wei ght distribution is |ow, the
nol di ng processability of the (neth)acrylic resin
conposition tends to decrease, whereas when the
nol ecul ar wei ght distribution is high, the nol ded
product produced fromthe (neth)acrylic resin
conposition tends to have | ow i npact resistance and
to be brittle.

The wei ght - average nol ecul ar wei ght and the
nunber - aver age nol ecul ar wei ght are nol ecul ar
wei ghts in terns of standard pol ystyrene neasured by
gel perneation chromatography (GPC). The nunber-
aver age nol ecul ar wei ght and the wei ght - aver age
nol ecul ar weight of a (nmeth)acrylic resin can be
controlled by fixing the types and the anpunts of
the polynerization initiator and the chain transfer
agent .

The unreacted nonomer is separated fromthe
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di scharged reaction product. The separation is
perforned by so-called vent extrusion. 1In the vent
extrusion, an unreacted nononer is separated by
heating the reaction product with a heater to 220 °C
to 270 °C and nore preferably 230 °Cto 260 °C and
then vaporizing the unreacted nononer with an
extruder equipped with a vent. The nean residence
time in the heater is preferably 5 mnutes or |ess
and nore preferably 2 mnutes or less. A shorter
mean residence tinme in the heater tends to hardly
cause burning of the (meth)acrylic resin. As in the
net hod described in Patent Docunent 3, an inert gas
such as nitrogen gas can be introduced to the
vicinity of the shaft sealing portion of the
extruder equipped with a vent. The introduction of
nitrogen gas can prevent the (meth)acrylic resin
from adhering to the shaft sealing portion.

The reaction product after the renoval of the
unreact ed nononer, i.e., the (meth)acrylic resin
conmposition, can be forned into a pellet or a powder
and granule in accordance with a known nethod, in
order to enhance the workability as a nol ding
material. The content of the nonomer mixture in the
(meth)acrylic resin conposition obtained in the
present invention is preferably 1 % by nmass or |ess
and nore preferably 0.5 % by nass or |ess.

In the production nethod of the present
i nvention, the separated unreacted nononer is
transferred by entrainnent of an inert gas flow and
is reused as a raw material of a nononer m xture.
The unreacted nononer is preferably transferred in a

gas state. The inert gas used for transferring the
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unreacted nononer is preferably fed to a device,
such as the extruder vent, piping, or tank, placed
at a position posterior to the vaporization of the
unr eact ed nononer.

Exanpl es of the inert gas include nitrogen
gas, heliumgas and the like, and preferred is
nitrogen gas. The anount of the entrained inert gas
Is preferably 0.01 to 1.00 nol, nore preferably 0.05
to 0.50 nol, based on 100 nol of the unreacted
nmononer separated fromthe reaction product (in
ternms of those at ordinary tenperature and ordi nary
pressure).

A gas m xture conposed of the inert gas and
t he unreacted nononer is optionally cool ed. Methyl
nmet hacryl ate has a nelting point of -48 °C. Wen
t he unreacted nononer is nmethyl nethacrylate, the
gas mxture is cooled to a tenperature that is
hi gher than the nelting point and | ower than the
boiling point. The cool ed unreacted nononer (for
exanpl e, nethyl nethacrylate) becones a |iquid.
Since the above-nentioned inert gas is not |iquefied
by this cooling step, the inert gas and the
unreact ed nononer can be separated from each ot her
The liquefaction can be accel erated by applying a
pressure sinultaneously with cooling. The liquefied
unreact ed nononer is recovered in a container placed
bel ow t he cool i ng devi ce.

A m st separating device is preferably placed
at the subsequent stage of the cooling device. The
unreacted nmononer in a mst state that has not been
recovered by the cooling device can be recovered in

a container placed below the m st separating device.



[ 0041]

[ 0042]

[ 0043]

18

Exanpl es of the m st separating device include a
cycl one-type m st separator and a nesh-type m st
separ at or

The inert gas after the recovery of the
unreact ed nononer may be rel eased to the atnosphere
by a flare stack. Since the inert gas after the
recovery of the unreacted nononmer may contain a
smal | anmount of the unreacted nononer, the inert gas
may be fed again for transferring the unreacted
nmononer separated fromthe reaction product. The
yield of the unreacted nononmer can be increased by
thus circulating the inert gas.

The unreacted nonomer recovered in the
containers is reused as a raw material of the
nononmer m xture directly or after purification by a
known nethod. The recovered unreacted nonomer has a
b* value of preferably -1 to 2 and nore preferably
-0.5to 1.5. The b* is chromaticity in accordance
with Commi ssion Internationale de |'Eclairage (ClE)
standard (1976) or JIS Z-8729.

The (meth)acrylic resin conposition obtained
by the production nethod of the present invention
can optionally conprise various additives. The
amount of the additives is preferably 0.5 % by nass
or less, nore preferably 0.2 % by mass or |ess,
based on the anmount of the (meth)acrylic resin
conposition. A too |arge anount of additives may
cause poor appearance of the nolded product, such as
silver.

Exanpl es of the additives include
anti oxi dants, thernmal degradation inhibitors,

ultravi ol et absorbers, light stabilizers,
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| ubricants, nold-rel easing agents, polyner
processing aids, antistatic agents, flane
retardants, dyes and pignents, |ight diffusion
agents, organic coloring agents, delustering agents,
I npact resistance nodifiers, and fluorescent

mat eri al s.

The anti oxi dant has by al one an effect of
preventing oxidative degradation of a resin in the
presence of oxygen, and exanpl es thereof include
phosphorus anti oxi dants, hindered pheno
anti oxi dants, and thioether antioxidants. These
anti oxi dants nmay be used alone or in conbination of
two or nore thereof. Anong these antioxidants, from
the viewpoint of the effect of preventing the
degradation of optical characteristics due to
coloring, preferred are phosphorus anti oxi dants and
hi ndered phenol antioxidants. A conbination of a
phosphorus anti oxi dant and a hi ndered phenol
antioxidant is nore preferred.

In the conbinati on of a phosphorus anti oxi dant
and a hindered phenol antioxidant, the ratio thereof
is not particularly limted, and the mass rati o of
t he phosphorus antioxidant to the hindered pheno
antioxidant is preferably 1/5 to 2/1 and nore
preferably 1/2 to 1/1.

Preferred exanpl es of the phosphorus
anti oxi dants include 2, 2-nethyl enebi s(4, 6-di-t-
but yl phenyl )octyl phosphite (trade name: Adekastab
HP- 10, manufactured by ADEKA Corporation) and
tris(2,4-di-t-butyl phenyl) phosphite (trade nane:
| RGAFOS 168, nmanufactured by Ci ba Specialty

Chem cal s Corporation).
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Preferred exanples of the hindered phenol
anti oxi dants include pentaerythrityl tetrakis[3-
(3,5-di-t-butyl -4-hydroxyphenyl ) propi onate] (trade
nanme: | RGANOX 1010, nmanufactured by G ba Specialty
Chem cal s Corporation) and octadecyl 3-(3,5-di-t-
but yl - 4- hydr oxyphenyl ) propi onate (trade nane:
| RGANOX 1076, manufactured by C ba Specialty
Chem cal s Corporation).

The thermal degradation inhibitor has an
effect of preventing thernmal degradation of a resin
by capturing polynmer radicals generated by exposure
to high tenperature in a substantially oxygen-free
condi tion.

Preferred exanples of the thermal degradation
inhibitors include 2-t-butyl-6-(3" -t-butyl-5"-
nmet hyl - hydr oxybenzyl ) - 4- net hyl phenyl acrylate (trade
nane: Sum lizer GM nanufactured by Sum tono
Chem cal Co., Ltd.) and 2,4-di-t-anyl-6-(3",5 -di-t-
amyl-2"'-hydroxy-oa-methylbenzyl)phenyl acrylate
(trade nane: Sumlizer GS, manufactured by Sumtono
Chem cal Co., Ltd.).

The ultraviol et absorber is a conpound havi ng
an ability of absorbing ultraviolet. The
ultravi ol et absorber is a conpound that is
recogni zed to have a function of nmainly converting
i ght energy into heat energy.

Exanpl es of the ultraviol et absorbers include
benzophenones, benzotriazoles, triazines, benzoates,
salicyl ates, cyanoacryl ates, oxalic anilides,
mal onat es, and formam di nes. These ultraviol et
absorbers may be used al one or in conbination of two

or nore thereof.
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Anmong these ultraviol et absorbers, preferred
are benzotriazoles or ultraviolet absorbers having a

maximum molar absorption coefficient emax Of 1200

dn?-nol-1cm?® or less in a wavel ength range of 380
nmto 450 nm

The benzotriazol es have an effect of highly
preventing a reduction in optical characteristics,
such as coloring due to ultraviolet irradiation, and
are therefore preferred as the ultraviol et absorber
for the case of applying the (neth)acrylic resin
conmposition to the use requiring the characteristics
descri bed above.

Preferred exanples of the benzotriazol es
i ncl ude 2-(2H benzotriazol-2-yl)-4-(1,1, 3, 3-

t et ramet hyl butyl ) phenol (trade nane: TINUVIN 329,
manuf actured by G ba Specialty Chemcals

Cor poration) and 2-(2H benzotriazol -2-yl)-4, 6-bi s(1-
nmet hyl - 1- phenyl et hyl ) phenol (trade nanme: TI NUVIN
234, manufactured by G ba Specialty Chem cals

Cor por ation).

U traviol et absorbers having a maxi num nol ar
absorption coefficient emax Of 1200 dn®-nol-1cm?l or
|l ess in a wavel ength range of 380 to 450 nm can
prevent the resulting nolded product from yell ow ng.
Such ultravi ol et absorbers are preferred as the
ultravi ol et absorber for the case of applying the
(meth)acrylic resin conposition to the use requiring
t he characteristics described above.

The maximum molar absorption coefficient emax
of an ultraviolet absorber is neasured as foll ows.
An ul traviol et absorber (10.00 ng) is dissolved in 1
L of cycl ohexane such that undi ssolved matter is not
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visual |y observed. The resulting solution is put in
a quartz glass cell of 1 cmx 1 cmx 3 cmand is
subj ected to neasurenent of the absorbance in a
wavel ength range of 380 to 450 nmwith a
spectrophot oneter, U 3410, manufactured by Hi tachi
Ltd. The maximum molar absorption coefficient emax
Is calculated fromthe nol ecul ar weight (Mv) of the
ultravi ol et absorber and the neasured maxi num
absorbance (Amax) by the follow ng expression:

gmax = [Amax/ (10x10-3)] xMw.

Exanpl es of the ultraviol et absorber having a

maximum molar absorption coefficient emax Of 1200

dn?-nol-1cm?® or less in a wavel ength range of 380 to
450 nm i ncl ude 2-ethyl-2'-ethoxy-oxal anilide (trade

nane: Sanduvor VSU, nmanufactured by Cariant (Japan)
K K.

Anmong t hese ultraviol et absorbers, fromthe
vi ewpoi nt of preventing deterioration of a resin by
ultraviolet irradiation, benzotriazoles are
preferably used.

The light stabilizer is a conpound that is
recogni zed to have a function of capturing radicals
mai nly generated by oxidation by light. Exanples of
suitable light stabilizers include hindered am nes
such as conpounds having 2, 2, 6, 6-
tetraal kyl pi peri di ne skel et ons.

The nol d-rel easing agent is a conpound havi ng
a function of easily releasing a nolded product from
the nold. Exanples of the nold-rel easi ng agent
i ncl ude hi gher al cohols such as cetyl al cohol,
stearyl alcohol and the like; and glycerin higher
fatty acid esters such as stearic acid
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nonogl yceride, stearic acid diglyceride and the
like. In the present invention, the nold-releasing
agent is preferably a conbination of a higher

al cohol and a glycerin fatty acid nonoester. 1In the
conbi nation, the mass ratio of the higher alcohol to
the glycerin fatty acid nonoester is not
particularly limted and is preferably 2.5/1 to
3.5/1 and nore preferably 2.8/1 to 3.2/1.

The pol yner processing aid is a conpound
havi ng an effect of contributing to the accuracy and
reduction in the thickness of a filmforned fromthe
(nmeth)acrylic resin conposition. The pol yner
processing aid is usually polyner particles that can
be produced by emul sion polynerization and have a
particle diameter of 0.05 to 0.5 um.

The pol yner particles may be nonol ayer
particles conposed of a polynmer having a single
conposition ratio and a single limting viscosity or
may be nultilayer particles conposed of two or nore
pol ymers having different conposition ratios or
different limting viscosities. In such cases, a
preferred exanple is particles having a two-I|ayer
structure conprising an inner |ayer conposed of a
pol ymer having a low limting viscosity and an outer
| ayer conposed of a polyner having a high limting
viscosity of 5 dL/g or nore.

The pol yner processing aid preferably has a
limting viscosity of 3 to 6 dL/g. Wen the
limting viscosity is too low, the effect of
i mproving the noldability tends to be low A too
high limting viscosity tends to reduce the nelt

fluidity of the (neth)acrylic resin conposition.
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The (meth)acrylic resin conposition may
contain an inpact resistance nodifier. Exanples of
the inpact resistance nodifier include core shel
type nodifiers containing acrylic rubber or diene
rubber as a core | ayer conponent; and a nodifier
conprising a plurality of rubber particles.

The organic coloring agent is preferably a
conpound having a function of converting ultraviol et
rays, which are recognized to be harnful to resins,
into visible Iight.

Exanpl es of the light diffusion agent and the
del ustering agent include glass mcroparticles,
cross-1linked polysiloxane mcroparticles, cross-
| i nked pol yner mcroparticles, talc, calcium
carbonate, and barium sul f ate.

Exanpl es of the fluorescent material include
fluorescent pignents, fluorescent dyes, fluorescent
white dyes, fluorescent brightening agents, and
fl uorescent whitening agents.

These additives may be added to the
pol ynmeri zation reaction raw material, my be added
to the reaction product, or nay be added to the
(meth)acrylic resin conposition obtained after
devol atilization.

The (meth)acrylic resin conposition obtained
by the production nethod of the present invention
can be nolded (heat nelt nolded) by a known net hod,
such as injection nolding, conpression nolding,
extrusi on nol di ng, or vacuum nol ding, to provide
vari ous nol ded products. A nolded product with a
t hi ckness of 200 mnmformed fromthe (neth)acrylic

resin conposition at a nolding tenperature of 260 °C
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has a b* value of preferably 4 or |ess, and nore
preferably 3.5 or |ess.

Exanpl es of nol ded products conposed of the
(nmeth)acrylic resin conposition include signboard
conponents such as advertising pillars, stand
si gnboards, side signboards, transom si gnboards,
rooftop signboards and the |ike; display conponents
such as partition plates, store displays and the
l'ike; lighting conmponents such as fluorescent |anp
covers, nood |ighting covers, |anpshades, |um nous
ceilings, light walls, chandeliers and the |ike;

I nterior conponents such as pendants, mrrors and
the like; building conponents such as doors, dones,
safety wi ndow gl ass, partitions, stair wainscots,
bal cony wai nscots, roofs of buildings for |eisure,
and the like; transport-related conponents such as
aircraft w ndshields, visors for pilots, notorbikes,
not or boat w ndshields, light shield plates for
buses, and sun visors, rear visors, head w ngs, and
headl i ght covers for autonobiles, and the |ike;

el ectroni ¢ devi ce conponents such as nanepl ates for
acoustic imging, stereo covers, television
protecti on masks, vendi ng nmachi nes and the |ike;
nmedi cal devi ce conmponents such as infant incubators,
roent gen conponents and the |ike; device-rel ated
conmponents such as nachi ne covers, gauge covers,
experinment devices, rulers, dial plates, observation
wi ndows, and the |ike; optics-related conponents
such as liquid crystal protection plates, |ight
gui de plates, light guide filns, Fresnel |enses,

| enticular | enses, front plates of various displays,

di ffusion plates and the like; traffic-rel ated
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conponents such as road markers, guide plates, curve
mrrors, soundproof walls and the like; filmnenbers
such as pol arizer protective filns, polarizing plate
protective filnms, phase difference filns, surface
materials for autonobile interiors, surface
materials for cellular phones, marking filns and the
i ke; nmenbers for honme electric appliances such as
canopi es and control panels of washing machi nes, top
panel s of rice cookers, and the like; greenhouses,

| arge-scal e water baths, box water baths, clock
panel s, bathtubs, sanitary equi pnent, desk mats,
sport conponents, toys, masks for face protection
during welding and the |like. Anong these nol ded
products, in the present invention, |ight guide

pl ates having a thickness of 1 nmor |ess are

preferred.

EXAMPLES

The present invention will now be nore
specifically described by exanpl es and conparative
exanples, but is not limted by the follow ng
exanpl es. The present invention further enconpasses
al |l enbodinents by arbitrarily conmbining matters
speci fying the technical features, such as
characteristic values, forms, production nethods,
and uses, described above.

Measurenent or the |like of the physical val ues
i n Exanpl es and Conparative Exanpl es was perforned
by the foll ow ng nethods.
(Measurenment of water)

The water content in a reaction solution was

nmeasured with a Karl-Fischer water neter (KMA-210,
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manuf act ured by Kyoto El ectronics Manufacturing Co.,
Ltd.).
(Pol ymeri zati on conversi on)

A colum (G.C G 230, manufactured by Sciences
Inc., INERT CAP 1 (df: 0.4 uym, I.D.: 0.25 mm,

l ength: 60 n)) was connected to a gas chronmat ograph
(GC-14A, manuf actured by Shimadzu Corporation).
Anal ysi s was perfornmed under conditions of an

I njection tenperature of 180 °C, a detector
tenperature of 180 °C, and colum tenperature
increase of 10 °C/mn from60 °Cto 200 °C.

(b* val ue of separated unreacted nononer)

An unreacted nononer was placed in a quartz
cell having a length of 10 nm a width of 10 nm and
a height of 45 mMmm and the transmttance in the
width direction of 10 nmwas neasured with a col or
and col or-difference neter, ZE-2000, manufactured by
Ni ppon Denshoku I ndustries Co., Ltd. The XYZ val ue
was determned fromthe neasured val ue in accordance
with the nmethod described in JIS Z-8722, and the
color difference (b*) was cal cul ated in accordance
with the nmethod described in JI'S K-7105.

(Melt flow rate)

The melt flow rate was measured in accordance
with JIS K7210 at 230 °C and a load of 3.8 kg for 10
m nut es.

(Measurenment of b* value of nol ded product)

A plate for measurenment was produced using a
nold for a plate having a length of 200 nm a wi dth
of 60 mm and thickness of 6 nrmw th an injection
nol di ng machine (J-110EL 111, manufactured by The
Japan Steel Works, Ltd.) at a cylinder tenperature
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of 280 °C and a nold tenperature of 60 °C for a
nol ding cycle of 2 m nutes.

The optical transmttance of the plate was
measured in an optical path length of 200 nrmwith a
spect rophot onet er (PC-2200, manufactured by Shi nadzu
Corporation) using a Clight source for every 1 nm
over a wavel ength range of 340 nmto 700 nm The
XYZ val ue was determ ned fromthe neasured values in
accordance with the nethod described in JIS Z-8722,
and the b* value was calcul ated in accordance with
t he nmet hod described in JI'S Z-8729.

(Measurenent of transmttance of nol ded sheet)

A pelletized (nmeth)acrylic resin conposition
was injection-nolded into a plate having a | ength of
200 mm a width of 60 mm and thickness of 0.6 mm
with an injection nolding nachi ne (M 100- DV
manuf actured by Mei ki Co., Ltd.) at a cylinder
tenperature of 260 °C, a nold tenperature of 60 °C,
and a nolding cycle of 2 m nutes.

The optical transmttance of the resulting
pl ate was neasured with PC- 2400 manuf actured by
Shi madzu Cor poration at a wavel ength of 550 nmin an
optical path Iength of 200 nm
(Fil mnol dability)

A pelletized (nmeth)acrylic resin conposition
was injection-nolded into a filmhaving a thickness
of 100 um at a cylinder temperature of 260 °C. The
filmwas visually observed for whether coloring
occurred or not.

(Eval uation of film defect)
The filmwas subjected to count of the nunber

of defects (fish eyes) per unit area with a ge
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counter (nodel: FS-5, manufactured by Optica
Control Systens GrbH), and the appearance was
eval uated by the followng criteria:

A: the nunber of defects per square neter is
| ess than 2, 000,

B: the nunber of defects per square neter is
2,000 or nore and | ess than 3, 000,

C. the nunmber of defects per square neter is
3,000 or nore and | ess than 6,000, and

D: the nunber of defects per square neter is
6, 000 or nore.
Exanple 1

A nmononer m xture was prepared by putting 94
parts by nmass of purified nethyl nethacrylate and 6
parts by nmass of methyl acrylate in an autocl ave
equi pped with a stirrer and a sanpling tube. The
nmononmer m xture contained 26% of a nononer recovered
by the nethod described below. A raw materia
sol ution was prepared by dissolving 0.007 part by
mass of a polynerization initiator (2,2 -azobis(2-
nmet hyl propionitrile (A BN), hydrogen abstraction
ability: 1% one-hour half-life tenperature: 83 °C
and 0.32 part by mass of a chain transfer agent (n-
octyl nercaptan) in the nononer m xture. The oxygen
gas in the production apparatus was repl aced by
nitrogen gas.

The raw material solution was fed to a
conti nuous flow type tank reactor equipped with a
bri ne-cool ed condenser at a constant flow rate such
that the nmean residence tine was 120 m nut es.
Si mul t aneously, nitrogen gas was introduced into the

gas phase of the reactor in an anmount of 3.3 nol



[ 0073]

30

based on 100 nol in total of the nononers in the raw
mat eri al solution. Bulk polynerization was
perfornmed by controlling the reaction solution
tenperature to 140 °C and controlling the pressure
of the reactor to 0.3 MPa wth a pressure regul ating
val ve through the brine-cool ed condenser. During
the operation, all of the raw material solution and
water in the receiver of the condenser were

di scharged to the outside of the system After the
operation for three days, the reaction solution was
taken out fromthe sanpling tube of the reactor

The nmeasured pol yneri zati on conversion was 57 % by
mass, and the water content was 250 ppm

The sol ution discharged fromthe reactor was
heated with a heater to 240 °C for a nean residence
time of 90 seconds and was then fed to a tw n-screw
extruder equi pped with a vent controlled to 260 °C
at a constant flowrate. N trogen gas was fed to
the vent portion of the twin-screw extruder in an
amount of 0.06 nol based on 100 nol of the unreacted
nononer. The unreacted nononmer was vaporized in the
tw n-screw extruder, was mxed with the nitrogen gas
in the vent portion, and was transferred. The
unreact ed nononer entrained by the nitrogen gas flow
was recovered by a cooling device and a m st
separating device. The recovered unreacted nonomner
had a b* value of O0.5.

The resin conponent was extruded into a strand
shape. The strand was cut with a pelletizer to give
a pelletized (neth)acrylic resin conmposition. The
amount of the residual volatile conponent was 0.1 %

by mass.
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The nelt flowrate of the resulting
(meth)acrylic resin conposition, the b* value of a
nol ded product, and the transmttance of a nol ded
sheet are shown in Table 1.

Exanple 2

A raw material solution was prepared in an
aut ocl ave equi pped with a sanpling tube as in
Exanpl e 1. Subsequently, the oxygen gas in the
production apparatus was replaced by nitrogen gas.
The raw material solution was fed to a continuous
flow type tank reactor equi pped with a brine-cool ed
condenser at a constant flow rate such that the nean
residence tinme was 120 m nutes. Sinultaneously,
nitrogen gas was introduced into the gas phase of
the reactor in an anmount of 3.3 nol based on 100 nol
in total of the nononmers in the raw materi al
solution. Bulk polynerization was perfornmed by
controlling the reaction solution tenperature to 140
°C and controlling the pressure of the reactor to
0.3 MPa with a pressure regul ating val ve through the
bri ne-cool ed condenser. During the operation, a
part of the raw material solution and water in the
recei ver of the condenser were discharged to the
outsi de of the system After the operation for
three days, the reaction solution was taken out from
the sanpling tube of the reactor. The neasured
pol ynmeri zati on conversion was 57 % by mass, and the
wat er content was 700 ppm

The sol ution discharged fromthe reactor was
heated with a heater to 240 °C for a nean residence
time of 90 seconds and was then fed to a tw n-screw

extruder equi pped with a vent controlled to 260 °C



[ 0076]

32

at a constant flowrate. N trogen gas was fed to
the vent portion of the tw n-screw extruder in an
amount of 0.03 nol based on 100 nol of the unreacted
nmononer. The unreacted nononmer was vaporized in the
tw n-screw extruder, was mxed with the nitrogen gas
in the vent portion, and was transferred. The
unreact ed nononer entrained by the nitrogen gas fl ow
was recovered by a cooling device and a m st
separating device. The recovered unreacted nononer
had a b* val ue of 0.78.

The resin conponent was extruded into a strand
shape. The strand was cut with a pelletizer to give
a pelletized (nmeth)acrylic resin conposition. The
amount of the residual volatile conponent was 0.1 %
by mass.

The nelt flowrate of the resulting
(meth)acrylic resin conposition, the b* value of a
nol ded product, and the transnmittance of a nol ded
sheet are shown in Table 1.

Exanpl e 3

I n an aut ocl ave equi pped with a stirrer and a
sanpling tube was put 100 parts by mass of purified
nmet hyl nethacrylate. The nethyl nethacrylate
cont ai ned 30% of nethyl methacrylate recovered by
t he met hod described below. A raw material solution
was prepared by dissolving 0.007 part by nass of a
pol ynmeri zation initiator (2,2 -azobis(2-
nmet hyl propionitrile (Al BN), hydrogen abstraction
ability: 1% one-hour half-life tenperature: 83 °C
and 0.26 part by mass of a chain transfer agent (n-
octyl nercaptan) in the nethyl nethacrylate. The

oxygen gas in the production apparatus was repl aced
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by nitrogen gas. Subsequently, the sanme procedure
as in Exanple 1 was perfornmed, and the operation was
conti nuously perfornmed for three days.

The reaction solution was taken out fromthe
sanpling tube of the reactor. The neasured
pol ymeri zati on conversion was 50 % by mass, and the
wat er content was 250 ppm

The sol ution discharged fromthe reactor was
heated with a heater to 240 °C for a nean residence
time of 90 seconds and was then fed to a tw n-screw
extruder equipped with a vent controlled to 260 °C
at a constant flowrate. N trogen gas was fed to
the vent portion of the twi n-screw extruder in an
amount of 0.06 nol based on 100 nol. The unreacted
nononmer was vaporized in the tw n-screw extruder,
was mxed with the nitrogen gas in the vent portion,
and was transferred. The unreacted nononer
transferred by the nitrogen gas fl ow was recovered
by a cooling device and a m st separating device.
The recovered unreacted nonomer had a b* val ue of
0. 5.

The resin conponent was extruded into a strand
shape. The strand was cut with a pelletizer to give
a pelletized (neth)acrylic resin conmposition. The
amount of the residual volatile conponent was 0.1 %
by mass.

The nelt flowrate of the resulting
(meth)acrylic resin conposition, the b* value of a
nol ded product, the filmnoldability, and the result
of the film defect evaluation are shown in Table 1.
Exanpl e 4

The sane procedure as in Exanple 1 was
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perforned except that all condensate fromthe brine-
cool ed condenser was returned to the polynerization
tank. After the operation for three days, the
reaction solution was taken out fromthe sanpling
tube of the reactor. The neasured pol ynerization
conversion was 57 % by mass, and the water content
was 1200 ppm The recovered unreacted nononer had a
b* val ue of 0.79.

The nelt flowrate of the resulting
(nmeth)acrylic resin conposition, the b* value of a
nol ded product, the filmnoldability, and the result
of the filmdefect evaluation are shown in Table 1.
Conparative Exanple 1

A pelletized (nmeth)acrylic resin conposition
was prepared by the sane procedure as in Exanple 1
except that nitrogen gas was not fed to the vent
portion. The recovered unreacted nononer had a b*
val ue of 3.

The nelt flowrate of the resulting
(meth)acrylic resin conposition, the b* value of a
nol ded product, and the transnmittance of a nol ded
sheet are shown in Table 1.

Conpar ati ve Exanple 2

A pelletized (nmeth)acrylic resin conposition
was prepared by the sane procedure as in Exanple 1
except that the heating tenperature with a heater
was 280 °C. The recovered unreacted nononer had a
b* val ue of 3.

The nelt flowrate of the resulting
(meth)acrylic resin conposition, the b* value of a
nol ded product, and the transnmittance of a nol ded

sheet are shown in Table 1.
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[ 0081] Conparative Exanple 3
A pelletized (nmeth)acrylic resin conposition

was prepared by the sanme procedure as in Exanple 4

except that nitrogen gas was not fed to the vent
had a b*

portion.
val ue of 0.5.

The nelt flowrate of the resulting
(meth)acrylic resin conposition,
nol ded product,

the filmnoldability,

The recovered unreacted nonomer

the b* value of a

and the result

of the filmdefect evaluation are shown in Table 1.

[0082] [Tabl e 1]

Table 1
Ex. Conmp. Ex.

1 2 3 4 1 2 3
vater content in reaction | .54 | 700 | 250 1200 | 250 | 250 | 1200
sol ution[ ppn
Tenperature of heater[°(] 240 | 240 240 240 240 | 280 240
Amount of nitrogen gas fed
to vent portion
[mol based on 100 mol of 0.06 | 0. 03 0. 06 0. 06 0 0. 06 0
unr eact ed nononer]
Melt flow rate [g/10m n] 10 10 2 2 10 10 2
b* val ue of nol ded product 2.7 | 3.3 2.7 3.3 7.3 |5.0 7.5
Li ght transmttance of
mol ded sheet[% 80 80 - - 70 S -

No N
Fi | m nol dabi I ity I , o _ | — |coloring
coloring|coloring

Fi |l m defect evaluation — — A C — — C

[ 0083]

As shown in Table 1,

i nvention can produce a (neth)acrylic resin

t he net hod of the present

conmposition that can provide a nol ded product being

substantially col orl ess and havi ng high optica

transmttance with a high production efficiency.

The (meth)acrylic resin conposition obtained by the
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met hod according to the present invention has
excel l ent noldability and can provide a
substantially colorless thin and w de nol ded product

with a high production efficiency.
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CLAI M5

A nmet hod of producing a (nmeth)acrylic resin
conposition, in which the nethod conprises the steps
of :

conti nuously feeding a nononer m xture
conprising 80 to 100 % by mass of nethyl
met hacrylate and 20 to 0 % by nmass of an al kyl
acrylate to a tank reactor and bul k pol ynerizing the
nmononmer m xture until obtaining a polynerization
conversion of 40 to 70 % by nmass to obtain a
reacti on product;

conti nuously discharging the reaction product,
and heating the reaction product to 200 °Cto 270 °C
with a heater, and then separating the unreacted
nononmer with a extruder equi pped with a vent; and

transferring the separated unreacted nononer
entrai ned by an inert gas flowto reuse the
separated unreacted nononer as a raw material of the

nononer m xture.

The nmet hod according to Claim1l, wherein the
separated unreacted nononer is in a gas state and is

entrai ned by the inert gas flow

The nmet hod according to Claim1l, wherein the
tenperature in the tank reactor is 120 °Cto 150 °C
and the nmean residence tine in the heater is 2

m nutes or | ess.

The nmethod according to any one of Clains 1 to 3,

wherei n the separated unreacted nononmer has a b*
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value within a range of -0.5 to 1.5.

The method according to any one of Claims 1 to 4,
wherein the reaction solution in the tank reactor

has a water content of 1000 ppm or less.



