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SPECIFICATION

TRANSPARENT THERMOPLASTIC RESIN PELLET MANUFACTURING METHOD

TECHNICAL FIELD
[0001]

The present invention relates to a method for manufacturing a transparent
thermoplastic resin pellet, and in particular, the present invention relates to a method for
manufacturing a pellet of a transparent thermoplastic resin such as a polycarbonate resin,

etc.

BACKGROUND ART
[0002]

In recent years, transparent thermoplastic resins such as polyarylate resins,
polymethyl methacrylate resins, polystyrene resins and polycarbonate resins are
preferably used as a molding material in the optical field. In these applications, the size
or amount of foreign matter (e.g., dusts, carbides, gelled products, etc.) in the resin, and
whether the hue of the resin is good or bad largely influences the quality of the product.
In particular, in the manufacture of an optical light guide plate, a change of hue of the
resin constituting a substrate and a foreign matter in a substrate give an extremely large
influence against the reliability of the product.

In a method of obtaining a molded substrate of a relatively small and medium
sized mobile phone or the like by means of injection molding, or a method of
manufacturing a sheet molded substrate or film molded substrate by melt extruding a
transparent thermoplastic resin and extrusion molding the extruded molten material, it is
considered that it is very difficult to reduce gels resulting from the resin.

In particular, in the case where it is intended to manufacture a sheet molded
substrate or film molded substrate by using a thermoplastic resin which is liable to
generate a gel, a manufacture condition becomes severe for the purpose of decreasing the
amount of gels generated in the sheet molded substrate or film molded substrate.

In other words, if a transparent thermoplastic resin pellet which hardly generates
gels is used as a raw material for manufacturing a sheet molded substrate or film molded
substrate, only a processing condition concentrated on the quality (e.g., uniform wall
thickness properties, surface smoothness, etc.) of the sheet substrate or film substrate is

enough, and a stable sheet substrate or film substrate is obtained.
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In addition, a transparent thermoplastic resin which is used in the optical field is
required to be less yellowish.

For that reason, a transparent thermoplastic resin pellet capable of
manufacturing a highly transparent sheet molded substrate or film molded substrate with
small generation amount of gels is required.

[0003]

Patent Document 1 discloses a method of obtaining a thermoplastic resin in
which the amount of foreign matter is reduced by centrifuging a thermoplastic resin
solution and water to separate a resin solution phase and recovering it. In addition,
Patent Document 2 discloses a method of reducing the amount of foreign matter by
filtering a polycarbonate resin in molten state with a polymer filter. In addition, Patent
Document 3 discloses a method of manufacturing a polycarbonate resin pellet with a
small amount of foreign matter by cooling a melt-extruded polycarbonate resin by using
cooling water having a low electric conductivity and a small amount of foreign matter.
[0004]

Meanwhile, in order that a melt extruder which is used for the manufacture of a
thermoplastic resin pellet may adapt to resins of the same kind but having a different melt
viscosity from each other, or thermoplastic resins of a different kind from each other, by
one machine, there is often taken a method of dividing a screw of a single-screw or
twin-screw melt extruder to several to several tens elements and combining such
elements so as to make it possible to change the screw shape in conformity with
properties of the respective resins. However, when a screw made of a combination of
elements is used, large sized colored materials and foreign matter such as gelled products
are often generated.

In contrast, Patent Document 4 discloses a method of producing a transparent
thermoplastic resin pellet having an extremely small amount of foreign matter by
controlling the surface roughness of a joint part end face of screw elements and the
maximum height to fixed ranges or less.

However, according to this technique, if a material having low corrosion
resistance is used for the screw, there is a concern that crevice corrosion of the screw is
generated due to a stress to generate contamination with foreign matter, resulting in a
hindrance to reduction of foreign matter. In addition, a screw noise is generated due to
torque variations or screw vibration at the time of resin extrusion depending on the
constitution, resulting in not only a hindrance to stable production but metal fatigue or

deterioration of the screw.
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As a method of dissolving the problems in Patent Document 4, thereby making it
possible to prevent contamination with foreign matter from occurring, Patent Document 5
discloses a method of melt extruding a transparent thermoplastic resin by using a melt
extruder satisfying with requirements such as the number of elements in the screw,
roughness of the element joining part, material quality and screw pitch, and subjecting

the extruded molten product to extrusion molding to manufacture a sheet.

CITATION LIST

PATENT DOCUMENTS

[0005]
[Patent Document 1] JP 07-021007 B
[Patent Document 2] JP 05-239334 A
[Patent Document 3] JP 09-254151 A
[Patent Document 4] JP 2000-351115 A
[Patent Document 5] JP 2011-161860 A

SUMMARY OF INVENTION
TECHNICAL PROBLEM
[0006]

However, all of the methods disclosed in Patent Documents 1 to 5 are concerned
with reduction of the amount of foreign matter in the resin pellet by preventing
incorporation of the foreign matter being caused due to external factors in a purification
process, a granulation process, or the like from occurring, but it is impossible to decrease
the amount of gels generated in the sheet molded substrate or film molded substrate.

An object of the present invention is to provide a method for manufacturing a
transparent thermoplastic resin pellet which when molded into a sheet molded substrate
or film molded substrate, is not only small in the amount of gels generated but less

yellowish.

SOLUTION TO PROBLEM
[0007]

The present inventors made extensive and intensive investigations, and as a
result, it has been found that by controlling an extrusion condition on the occasion of
kneading and granulation by using a kneader, a transparent thermoplastic resin pellet

which when molded into a sheet molded substrate or film formed substrate, is not only
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small in the amount of gels generated but less yellowish, can be manufactured. The
present invention has been completed on the basis of such findings.
[0008]

Specifically, the present invention provides the following method for
manufacturing a transparent thermoplastic resin pellet and a transparent thermoplastic
resin pellet obtained by the method, as well as a method for reducing gels in a transparent
thermoplastic resin pellet.

1. A method for producing a transparent thermoplastic resin pellet comprising a
step of kneading a transparent thermoplastic resin with a kneader under a condition under
which a damage history calculated according to the following formula is 500 to 2,500:

Damage history = {Residence time (tr)} X {Shear rate (y)}

Residence time (tr) = (WX H X L)/ Q

Shear rate (y) = (rx DX N)/H
in the formulae, W represents a screw groove width (pitch) [cm]; H represents a screw
groove depth [cm]; L represents a screw length [cm]; Q represents a resin supply amount
[g/s]; D represents a screw diameter [cm]; and N represents a screw rotation number
[rps].
2. The method for manufacturing a transparent thermoplastic resin pellet as set
forth in the item 1, wherein the transparent thermoplastic resin is an aromatic
polycarbonate.
3. The method for producing a transparent thermoplastic resin pellet as set forth in
the item 2, wherein the aromatic polycarbonate has a viscosity average molecular weight
(Mv) of 11,000 to 23,000.
4. The method for producing a transparent thermoplastic resin pellet as set forth in
any one of the items 1 to 3, wherein the kneader is a twin-screw kneader.
5. The method for producing a transparent thermoplastic resin pellet as set forth in
any one of the items 1 to 4, wherein the kneader is equipped with a melt filter for removal
of extraneous foreign matter.
6. A transparent thermoplastic resin pellet produced by the method as set forth in
any one of the items 1 to 5.
7. A method for reducing gels in a transparent thermoplastic resin pellet
comprising a step of kneading a transparent thermoplastic resin with a kneader under a
condition under which a damage history calculated according to the following formula is
500 to 2,500:

Damage history = {Residence time (tr)} X {Shear rate (y)}
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Residence time (tr) = (W X HXL)/Q

Shear rate (y) = (X DX N)/H
in the formulae, W represents a screw groove width (pitch) [cm]; H represents a screw
groove depth [cm]; L represents a screw length [cm]; Q represents a resin supply amount

[g/s]; D represents a screw diameter [cm]; and N represents a screw rotation number

[rps].

ADVANTAGEOUS EFFECTS OF INVENTION
[0009]

According to the present invention, it is possible to produce a transparent
thermoplastic resin pellet which when molded into a sheet molded substrate or film
molded substrate, is not only small in the amount of gels generated but less yellowish.
In addition, the transparent thermoplastic resin pellet obtained by the method of the

present invention not only contain few gels but also is less yellowish.

DESCRIPTION OF EMBODIMENTS
[0010]

The conventional method of producing a transparent thermoplastic resin pellet
with a small amount of foreign matter is concerned with reduction of the amount of
foreign matter in the resin pellet by preventing incorporation of foreign matter to be
caused due to external factors in a purification process, a granulation process, or the like
from occurring, but it may be impossible to achieve reduction of gels resulting from the
resin.

In contrast, according to the method of the present invention, a transparent
thermoplastic resin pellet which not only contain few gels but also is less yellowish is
produced by controlling an extrusion condition on the occasion of kneading and
granulation by using a kneader.

Here, when the transparent thermoplastic resin pellet contain few gels, it is
possible to decrease the amount of gels generated in a sheet molded substrate or film
molded substrate produced by using this pellet. In consequence, in order to decrease the
amount of gels generated in the sheet molded substrate or film molded substrate, a
transparent thermoplastic resin pellet with few gels may be used.

In the present invention, by defining an influence which the resin receives within
the kneader as a damage history and kneading the resin under a condition under which

the damage history is 500 to 2,500, it is possible to produce a transparent thermoplastic
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resin pellet which not only contain few gels but also is less yellowish.
[0011]

The method for producing a transparent thermoplastic resin pellet according to
the present invention comprises a step of kneading a transparent thermoplastic resin with
a kneader under a condition under which a damage history calculated according to the
following formula is 500 to 2,500:

Damage history = {Residence time (tr)} X {Shear rate (y)}

Residence time (tr) = (W xHXL)/Q

Shear rate (y) = (mrx DX N)/H
in the formulae, W represents a screw groove width (pitch) [cm]; H represents a screw
groove depth [cm]; L represents a screw length [cm]; Q represents a resin supply amount
[g/s]; D represents a screw diameter [cm]; and N represents a screw rotation number
[rps].

[0012]

The shape of the screw, namely a screw groove width (pitch) W, a screw groove
depth H, a screw length L, and a screw diameter D are properly determined in conformity
with the size of a kneader to be used, and numerical value ranges thereof are not
particularly limited.

In addition, the resin supply amount Q is also properly determined in conformity
with the size of a kneader to be used, and a numerical value range thereof is not
particularly limited. The screw rotation number N is properly determined in conformity
with the size of a kneader to be used such that the damage history falls within the desired
range.

[0013]

The damage history defined according to the above formula is preferably 700 to
2,300, and more preferably 900 to 2,000 from the viewpoints of kneading of the resin and
generation of gels. It should be noted that when the damage history is too small, a load
applies excessively to the kneader, so the damage history is 500 or more.

[0014]

When the above calculation formulae of the residence time and shear rate are
used for the calculation formula of the damage history, the damage history can also be
expressed according to the following formula:

Damage history = [(W X HX L)/ Q] X [(tx D x N) / H]

=(WXLxnxD)Xx(N/Q)

in the formula, W, H, L, Q, D, and N are the same as described above.
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[0015]

The kneader used for the method of the present invention is preferably a
twin-screw kneader.

In addition, from the viewpoint of preventing incorporation of foreign matter
into the resin from occurring, it is preferable that the kneader is equipped with a melt
filter for removal of extraneous foreign matter, and it is preferable that the filter is placed
between the kneader and a die which is attached to the kneader.

[0016]

Examples of the transparent thermoplastic resin which is used for the method of
the present invention include a polyarylate resin, a polymethyl methacrylate resin, a
polystyrene resin and a polycarbonate resin. Among them, a polycarbonate resin is
preferable, and an aromatic polycarbonate is more preferable.

[0017]

The aromatic polycarbonate is preferably a bisphenol A polycarbonate resin
whose raw material is bisphenol A. A viscosity average molecular weight (Mv) of the
aromatic polycarbonate is preferably 5,000 to 100,000, more preferably 9,000 to 50,000,
and still more preferably 11,000 to 23,000 from the viewpoint of fluidity at the time of
pellet production, or the like. This viscosity average molecular weight (Mv) is one
obtained by measuring a viscosity of a methylene chloride solution at 20°C with an
Ubbelohde viscometer and determining a limiting viscosity [1] from this, followed by
calculation according to the following formula.

] =1.23 x 10°°Mv"83
[0018]

In addition, the polycarbonate resin may contain a copolymer, and examples
thereof include a phenol-modified diol copolymerized polycarbonate and the like. The
above-described copolymer can be obtained by, for example, copolymerizing a dihydric
phenol typified by bisphenol A and a phenol-modified diol by the interfacial
polymerization method by reference to JP 62-79222 A.

[0019]

The transparent thermoplastic resin may be blended with various additives
within the range where the effects of the present invention are not impaired. The
additives are not particularly limited, and any additives such as an antioxidant, an
ultraviolet absorber, a light stabilizer, a lubricant, a flame retardant, a flame-retardant
auxiliary, a mold release agent, an antistatic agent and a coloring agent can be used.
[0020]
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The gels in the transparent thermoplastic resin pellet can be reduced by a method
comprising a step of kneading the transparent thermoplastic resin with a kneader under a

condition under which the damage history is 500 to 2,500.

EXAMPLES
[0021]

The present invention is described below more specifically by way of Examples,
but it should be construed that the present invention is by no means limited to these
Examples.

[0022]
[YI (yellow index) of injection molded article]

A PC pellet was subjected to injection molding with an injection molding
machine under a condition at a molding temperature of 280°C and a die temperature of
90°C for a cycle time of 40 seconds, thereby making a plate of 50 X 90 X 3 mm. The Y1
of the obtained plate was measured with a spectrophotometer (a trade name: "U-4100",
manufactured by Hitachi High-Technologies Corporation) in conformity with JIS K7105.
[0023]

[Number of gels]

A PC pellet was molded with a 50 mm sheet molding machine to make a sheet
having a thickness of 0.5 mm, and the obtained sheet was cut into an A4 size, thereby
preparing a sheet for measurement. Lines were drawn on the sheet for measurement so
as to provide grids of 10 mm in square, and the number of gels in the respective places
was counted through visual inspection, thereby measuring the number of gels per sheet
for measurement. With respect to minute sized gels which are hardly distinguishable
from floating foreign matter through visual inspection, the measurement was conducted
with a polarizing microscope (magnification: 20 times).

The measurement was conducted with respect to 10 sheets for measurement.

In addition, in order to avoid a mistake by floating matters, the measurement was
conducted within a clean room with class 10,000.
[0024]

The polycarbonate resins used in the Examples and Comparative Examples are

shown below.
PC-1:
Bisphenol A polycarbonate resin [a trade name: “TARFLON A17007,

manufactured by Idemitsu Kosan Co., Ltd., viscosity average molecular weight (Mv) =



10

15

20

25

17,000 in a pellet form]
PC-2:

Bisphenol A polycarbonate resin [a trade name: “TARFLON FN15007,

manufactured by Idemitsu Kosan Co., Ltd., viscosity average molecular weight (Mv) =

15,000 in a powdered form]
PC-3:

Bisphenol A polycarbonate resin [a trade name: “TARFLON FN1300”,

manufactured by Idemitsu Kosan Co., Ltd., viscosity average molecular weight (Mv) =

11,500 in a powdered form]
PC-4:

Bisphenol A polycarbonate resin [a trade name: “TARFLON FN22007,

manufactured by Idemitsu Kosan Co., Ltd., viscosity average molecular weight (Mv) =

22,500 in a powdered form]|
[0025]

The twin-screw kneaders used in the Examples and Comparative Examples are

shown in Table 1. In addition, with respect to the screw, the disposition of screw

elements were adjusted, and Type A with weak kneading strength and Type B with strong

kneading strength were used.

Table 1
Twin-screw Twin-screw
kneader 1 kneader 2

Screw length (L) [mm] 1590 2170
Screw diameter (D) [mm] 37 69

L/D 43 31.5
Screw groove width (pitch) (W) [mm] 37 69
Screw groove depth (H) [mm] 3.7 6.9

Twin-screw kneader 1: A trade name: “TEM-37SS”, manufactured by Toshiba Machine Co., Ltd.
Twin-screw kneader 2: A trade name: “TEX 65all”, manufactured by The Japan Steel Works, Ltd.

[0026]

Reference Example 1

For reference, molding was conducted by using a polycarbonate resin PC-1 not

having been passed through a twin-screw kneader, and the YI and number of gels were

measured. Results are shown in Table 2.

[0027]

Examples 1 to 11, Comparative Examples 1 to 5, and Reference Example 2
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A polycarbonate resin, a twin-screw kneader, and a screw shown in Table 2 were

used, the polycarbonate resin was charged into the twin-screw kneader under a condition

shown in Table 2, and kneading was conducted by properly setting a cylinder temperature

of the twin-screw kneader to an appropriate value in conformity to fluidity of the resin,

thereby producing a polycarbonate resin pellet.

Molding was conducted by using the

obtained polycarbonate resin pellet, and the YI and number of gels were measured.

Results are shown in Table 2.

[0028]
Table 2(1/5)

Reference Example 1 Comparative | Comparative

Example 1 Example | | Example 2
Polycarbonate resin PC-1 PC-1 PC-1 PC-1
Xffe‘;igra:gz}glf . 17,000 17,000 17,000 17,000
Twin-screw kneader No. - 1 1 1
Screw type - A A A
Screw diameter D [mm] - 37 37 37
Resin supply amount Q [kg/h] - 20 20 20
Screw rotation number N |[rpm] - 100 200 160
Q/N - 0.20 0.1 0.125
Residence time tr [sec] - 39.2 39.2 39.2
Shear rate y [sec!] - 52.4 104.7 83.8
Damage history - 2052 4103 3282
Color tone (YI value) 1.3 2.6 2.8 2.7
[Number of gels ‘[Gels/lO sheets] 411 578 787 733

[0029]
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Table 2(2/5)

Example 2 Cg;?ﬁ ;?;“3/6
Polycarbonate resin PC-1 PC-1
nolseular weight My 17000 | 17,000
Twin-screw kneader No. 1 1
Screw type A A
Screw diameter D [mm] 37 37
Resin supply amount Q [kg/h] 30 30
Screw rotation number N |[rpm] 160 200
Q/N 0.188 0.15
Residence time tr [sec] 26.1 26.1
Shear rate ¥ [sec!] 83.8 104.7
Damage history 2188 2735
Color tone (YT value) 2.7 2.9
[Number of gels |[Gels/ 10 sheets] 957 1155
[0030]
Table 2(3/5)

Example 3 | Example 4 ngﬁ?;?élze
Polycarbonate resin PC-1 PC-1 PC-1
nolecular weight My 17000 | 17000 | 17000
Twin-screw kneader No. 1 1 1
Screw type A A A
Screw diameter D [mm] 37 37 37
Resin supply amount Q [kg/h] 50 50 50
Screw rotation number N |[rpm] 300 200 400
Q/N 0.167 0.25 0.125
Residence time tr [sec] 15.7 15.7 15.7
Shear rate ¥ [sec] 157.1 104.7 209.4
[Damage history 2462 1641 3282
Color tone (YI value) 2.7 2.3 3
[Number of gels ‘[Gels/ 10 sheets] 445 397 786

[0031]
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Table 2(4/5)

Example 5 | Example 6 Cg;lﬂ?;?etlge
Polycarbonate resin PC-1 PC-1 PC-1
nolseular weight Mv 17000 | 17.000 | 17.000
Twin-screw kneader No. 1 1 1
Screw type B B B
Screw diameter D [mm] 37 37 37
Resin supply amount Q [kg/h] 50 50 50
Screw rotation number N |[rpm] 300 200 400
Q/N 0.167 0.25 0.125
Residence time tr [sec] 15.7 15.7 15.7
Shear rate ¥ [sec] 157.1 104.7 209.4
Damage history 2462 1641 3282
Color tone (YT value) 2.5 2.1 2.8
Number of gels ‘[Gels/ 10 sheets] 460 386 769

[0032]




Table 2(5/5)

Example 7 | Example 8 | Example 9 | Example 10 | Example 11 g:::;;‘:;
|Polycarbonate resin PC-2 PC-2 PC-2 PC-3 PC-4 PC-2
I‘jg’:;}gj‘;‘:;ﬁf My 15,000 15,000 15,000 11,500 22,500 15,000
Twin-screw k;eader No. 2 2 2 2 2 2
Screw type A A A A A A
Screw diameter D [mm] 69 69 69 69 69 69
|Resin supply amount Q [kg/h] 600 800 800 1000 1300 800
Screw rotation number N |[rpm] 375 500 420 526 526 364
QN 1.60 1.60 1.90 1.90 1.90 22
Residence time tr [sec] 6.2 4.6 4.6 3.7 3.7 4.6
Shear rate y [sec!] 196.3 261.8 219.9 275.4 2754 190.6
|[Damage history 1217 1217 1022 1024 1024 886
{Color tone (Y1 value) 1.2 1.18 1.17 1.12 1.18 1.25
Number of gels [Gels/10 sheets]] 31 24 9 8 8 13

€l
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[0033]

When Example 1 and Comparative Examples 1 and 2 in which the twin-screw
kneader 1 and the screw of Type A were used, the resin supply amount was set to 20 kg/h,
and the screw rotation number N was changed were compared, in comparison with
Comparative Examples 1 and 2 in which the damage history was more than 2,500, in
Example 1, a pellet in which the generation of gels was suppressed and which was less
yellowish could be produced.

Similarly, when Example 2 and Comparative Example 3 in which the resin
supply amount was set to 30 kg/h, and the screw rotation number N was changed were
compared, in comparison with Comparative Example 3 in which the damage history was
more than 2,500, in Example 2, a pellet in which the generation of gels was suppressed
and which was less yellowish could be produced.

Similarly, when Examples 3 and 4 and Comparative Example 4 in which the
resin supply amount was set to 50 kg/h, and the screw rotation number N was changed
were compared, in comparison with Comparative Example 4 in which the damage history
was more than 2,500, in Examples 3 and 4, a pellet in which the generation of gels was
suppressed and which was less yellowish could be produced.

[0034]

When Examples 5 and 6 and Comparative Example 5 in which the twin-screw
kneader 1 and the screw of Type B were used, the resin supply amount was set to 50 kg/h,
and the screw rotation number N was changed were compared, in comparison with
Comparative Example 5 in which the damage history was more than 2,500, in Examples
5 and 6, a pellet in which the generation of gels was suppressed and which was less
yellowish could be produced.

[0035]

In all of Examples 7 to 11 in which the twin-screw kneader 2 and the screw of
Type A were used, the kind of the polycarbonate, the resin supply amount, and the screw
rotation number N were changed under a condition under which the damage history was
500 to 2,500, a pellet in which the generation of gels was suppressed and which was less
yellowish could be produced. From this result, it turns out that even if a large sized
apparatus is used, good results are obtained, and application to the molecular weight over
a wide range is possible. It should be noted that in Examples 1 to 6 using a small sized
apparatus, since the pellet is used as the starting raw material and already undergoes
thermal history, the amount of gels is relatively high; whereas in Examples 7 to 11 using

a large sized apparatus, since the powdered material is used as the starting raw material
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and is small in terms of the number of undergoing thermal history in comparison with the
above-described pellet, not only the amount of gels is low, but also the Y1 value is low.

It should be noted that in Reference Example 2, a pellet which is small in the
damage history, is suppressed in the generation of gels, and is less yellowish can be
produced; however, since the Q/N value is large, a load applied to the molding machine is
large, so that when the machine is operated over a long period of time, there is a
possibility of resulting in breakage.

[0036]

From the results of Table 2, it turns out that according to the present invention,
by controlling the damage history, it is possible to stably produce a transparent
thermoplastic resin pellet which not only contain few gels but also is less yellowish
without being influenced by the molecular weight of the resin and the size of the kneader

and screw.

INDUSTRIAL APPLICABILITY
[0037]

The transparent thermoplastic resin pellet obtained by the method of the present
invention not only contain few gels but also is less yellowish and can be suitably used in
the optical field of light guide plates, films, sheets, and the like of mobile phones and

liquid crystal televisions.
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CLAIMS

1. A method for producing a transparent thermoplastic resin pellet comprising a
step of kneading a transparent thermoplastic resin with a kneader under a condition under
which a damage history calculated according to the following formula is 500 to 2,500:
Damage history = {Residence time (tr)} x {Shear rate (y)}
Residence time (tr) = (W xHXL)/Q
Shear rate (y) = (rx DX N)/H
in the formulae, W represents a screw groove width (pitch) [cm]; H represents a screw
groove depth [cm]; L represents a screw length [cm]; Q represents a resin supply amount

[g/s]; D represents a screw diameter [cm]; and N represents a screw rotation number

[rps].

2. The method for producing a transparent thermoplastic resin pellet according to

claim 1, wherein the transparent thermoplastic resin is an aromatic polycarbonate.

3. The method for producing a transparent thermoplastic resin pellet according to
claim 2, wherein the aromatic polycarbonate has a viscosity average molecular weight
(Mv) of 11,000 to 23,000.

4. The method for producing a transparent thermoplastic resin pellet according to

any one of claims 1 to 3, wherein the kneader is a twin-screw kneader.

5. The method for producing a transparent thermoplastic resin pellet according to
any one of claims 1 to 4, wherein the kneader is equipped with a melt filter for removal

of extraneous foreign matter.

6. A transparent thermoplastic resin pellet produced by the method according to

any one of claims 1 to 5.

7. A method for reducing gels in a transparent thermoplastic resin pellet
comprising a step of kneading a transparent thermoplastic resin with a kneader under a
condition under which a damage history calculated according to the following formula is
500 to 2,500:

Damage history = {Residence time (tr)} X {Shear rate (y)}
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Residence time (tr) = (W X HXL)/Q

Shear rate (y) = (X DX N)/H
in the formulae, W represents a screw groove width (pitch) [cm]; H represents a screw
groove depth [cm]; L represents a screw length [cm]; Q represents a resin supply amount
[g/s]; D represents a screw diameter [cm]; and N represents a screw rotation number

[rps].



