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(57) ABSTRACT

Polycarbonate resin pellets are disclosed herein. The polycar-
bonate resin pellets are formed of a polycarbonate resin com-
position having a melt-flow index (MI) of about 15 g/10 min
to about 40 g/10 min as measured at about 250° C. under a
load of about 1.2 kgf in accordance with ASTM D1238,
wherein the polycarbonate resin pellets have a ratio of an
average major diameter to an average minor diameter (aver-
age major diameter:average minor diameter) of about 1:0.5 to
about 1:1 and a bulk density of about 600 g/cm? to about 800
g/cm’. The polycarbonate resin pellets can reduce generation
of powder chips caused by friction between pellets, thereby
reducing appearance defects upon injection molding.
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POLYCARBONATE RESIN PELLETS AND
LIGHT GUIDE PLATE PRODUCED USING
THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority under 35 USC Sec-
tion 119 to and the benefit of Korean Patent Application
10-2014-0195800, filed Dec. 31, 2014, the entire disclosure
of which is incorporated herein by reference.

FIELD

[0002] The present invention relates to polycarbonate resin
pellets and a light guide plate produced using the same.

BACKGROUND

[0003] Since portable displays such as mobile phones have
various sizes in recent years, light guide plates having larger
sizes and thinner thicknesses than existing light guide plates
having a size of about 2 inches to about 4 inches and a
thickness of about 0.5 mm are required. To perform injection
molding of larger-size and thinner light guide plates, it is
necessary to secure fluidity and replication characteristics of
apolycarbonate resin, since injection molding is performed at
a higher temperature than typical molding temperatures.
However, light guide plates injection-molded at high tem-
perature can generally exhibit a yellow color (yellowing) in
surface diffusion oflight, as a main function thereof, and also
can suffer from accelerated yellowing when used under high
temperature and high humidity conditions for a long period of
time.

[0004] To solve these problems, molding needs to be per-
formed at an appropriate process temperature using a poly-
carbonate resin which exhibits excellent thermal stability and
agood color after molding while exhibiting improved fluidity,
as compared with typical polycarbonate resins. For example,
to improve fluidity simultaneously with maintaining
mechanical strength, Japanese Patent [aid-open Publication
No. 2001-208917 discloses an aromatic polycarbonate hav-
ing a tert-octyl phenoxy group as an end group, and Japanese
Patent Laid-open Publication No. 2001-208918 discloses an
aromatic polycarbonate having a long-chain alkyl phenoxy
group as an end group. In addition, Japanese Patent Laid-open
Publication No. 2001-215336 discloses a light guide plate
manufactured using a resin composition, which exhibits
improved fluidity and is composed of an aromatic polycar-
bonate and a copolyester carbonate having an aliphatic seg-
ment, and a method for preparing the resin composition.
[0005] However, typical high-fluidity polycarbonate resin
pellets generate powder chips during preparation and trans-
port thereof. Upon injection molding of an article using the
polycarbonate resin pellets including such powder chips, the
molded article can suffer from appearance defects due to
white spots, gases and the like.

[0006] Therefore, there is a need for polycarbonate resin
pellets for light guide plates, which can reduce generation of
powder chips, and a light guide plate produced from the
polycarbonate resin pellets and exhibiting reduced appear-
ance defects due to white spots, gases and the like.

SUMMARY OF THE INVENTION

[0007] Embodiments provide polycarbonate resin pellets
which can reduce generation of powder chips caused by fric-
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tion between pellets and appearance defects caused by white
spots, gases and the like upon molding, and a light guide plate
produced using the polycarbonate resin pellets.

[0008] The polycarbonate resin pellets are formed of a
polycarbonate resin composition having a melt-flow index
(MI) of about 15 g/10 min to about 40 g/10 min as measured
at about 250° C. under a load of about 1.2 kgt in accordance
with ASTM D1238, wherein the polycarbonate resin pellets
have a ratio of an average major diameter to an average minor
diameter (average major diameter:average minor diameter)
of about 1:0.5 to about 1:1 and a bulk density of about 600
g/cm® to about 800 g/cm®.

[0009] Inexemplary embodiments, the polycarbonate resin
pellets may be (elliptic) cylinder-shaped pellets having an
average major diameter of about 2.0 mm to about 4.0 mm, an
average minor diameter of about 1.5 mm to about 3.5 mm, and
an average length of about 2.0 mm to about 4.0 mm.

[0010] Inexemplary embodiments, the polycarbonate resin
pellets may include less than about 50 ppm of powder chips
having passed through an about 600 um filter, as measured
after the polycarbonate resin pellets are subjected to tumbling
at about 18 rpm for about 8 hours.

[0011] Inexemplary embodiments, the polycarbonate resin
composition may include a polycarbonate resin which is a
polymer of an aromatic dihydroxy compound and a diaryl
carbonate, has a mole ratio of the aromatic dihydroxy com-
pound to the diaryl carbonate of about 1:1.02 to about 1:1.35
and a weight average molecular weight of about 10,000 g/mol
to about 18,000 g/mol, and includes about 5 mol % to about
30 mol % of a terminal hydroxyl group based on the total
amount of terminal groups.

[0012] Other embodiments relate to a light guide plate. The
light guide plate is injection-molded from the polycarbonate
resin pellets as set forth above.

[0013] In exemplary embodiments, the light guide plate
may include a front surface, a back surface facing the front
surface, and a side surface connecting the front surface to the
back surface, wherein the back surface may include an optical
pattern formed thereon.

[0014] In exemplary embodiments, the side surface may
include: a first side surface at which a light source is disposed;
a second side surface facing the first side surface; a third side
surface connecting the first side surface to the second side
surface; and a fourth side surface facing the third side surface
and connecting the first side surface to the second side sur-
face.

[0015] In exemplary embodiments, the light guide plate
may have an appearance defect rate of about 15% or less, as
caused by white spots and gases upon injection molding.

BRIEF DESCRIPTION OF DRAWINGS

[0016] FIG. 1 is a schematic perspective view of a light
guide plate according to one embodiment of the present
invention.

DETAILED DESCRIPTION

[0017] Hereinafter, embodiments of the present invention
will be described in detail in the following detailed descrip-
tion with reference to the accompanying drawings, in which
some, but not all, embodiments are described. Indeed, this
invention may be embodied in many different forms and
should not be construed as limited to the embodiments set
forth herein; rather, these embodiments are provided so that
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this disclosure will satisfy applicable legal requirements. It
should be understood that the following embodiments are
provided for complete disclosure and thorough understand-
ing of the invention by those skilled in the art. In addition,
unless otherwise stated, technical and scientific terms as used
herein have a meaning generally understood by those skilled
in the art. Descriptions of known functions and constructions
which can unnecessarily obscure the subject matter of the
invention will be omitted.

[0018] According to embodiments of the invention, poly-
carbonate resin pellets are formed of a polycarbonate resin
composition having a melt-flow index (MI) of about 15 g/10
min to about 40 g/10 min, as measured at about 250° C. under
a load of about 1.2 kgf in accordance with ASTM D1238,
wherein the polycarbonate resin pellets have a ratio of an
average major diameter to an average minor diameter (aver-
age major diameter:average minor diameter) of about 1:0.5 to
about 1:1 and a bulk density of about 600 g/cm> to about 800
g/em?®.

[0019] In some embodiments, the polycarbonate resin
composition may have a melt-flow index (MI) of about 15, 16,
17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32, 33,
34,35, 36,37, 38, 39, or 40 g/10 min. Further, according to
some embodiments of the present invention, the polycarbon-
ate resin composition may have a melt-flow index (MI) of
from about any of the foregoing amounts to about any other of
the foregoing amounts.

[0020] Insome embodiments, the polycarbonate resin pel-
lets may have a ratio of an average major diameter to an
average minor diameter (average major diameter:average
minor diameter) of about 1:0.5, 1:0.6, 1:0.7, 1:0.8, 1:0.9, or
1:1. Further, according to some embodiments of the present
invention, the polycarbonate resin pellets may have a ratio of
an average major diameter to an average minor diameter
(average major diameter:average minor diameter) of from
any of the foregoing ratios to about any other of the foregoing
ratios.

[0021] Inexemplary embodiments, the polycarbonate resin
composition includes about 90% by weight (wt %) or more of
a polycarbonate resin, for example, about 90, 91, 92, 93, 94,
95, 96,97, 98, 99, or 100 wt % of a polycarbonate resin.
[0022] The polycarbonate resin can be a polymer of an
aromatic dihydroxy compound and a diaryl carbonate, and
may have a mole ratio of the aromatic dihydroxy compound
to the diaryl carbonate (aromatic dihydroxy compound:diaryl
carbonate) ofabout 1:1.02 to about 1:1.35, for example, about
1:1.02 to about 1:1.25 and a weight average molecular weight
of about 10,000 g/mol to about 18,000 g/mol, for example,
about 11,000 g/mol to about 17,000 g/mol as measured by gel
permeation chromatography (GPC). Within this mole ratio
range, the polycarbonate resin composition can exhibit excel-
lent releasability and thermal stability upon injection mold-
ing, and a polycarbonate resin having a sufficient weight
average molecular weight can be prepared. Within this range
of the weight average molecular weight, the polycarbonate
resin composition can exhibit excellent fluidity and mechani-
cal properties.

[0023] In addition, the polycarbonate resin may include
about 5 mol % to about 30 mol %, for example, about 10 mol
% to about 28 mol %, of a terminal hydroxyl group based on
100 mol % of the total terminal groups, as measured by
'H-NMR. In some embodiments, the polycarbonate resin
may include terminal hydroxyl groups in an amount of about
5,6,7,8,9,10,11, 12,13, 14,15, 16, 17, 18, 19, 20, 21, 22,
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23, 24, 25,26, 27, 28, 29, or 30 mol %. Further, according to
some embodiments of the present invention, the terminal
hydroxyl groups may be present in an amount of from about
any of the foregoing amounts to about any other of the fore-
going amounts.

[0024] Within this range, the polycarbonate resin compo-
sition can exhibit excellent releasability and thermal stability
upon injection molding thereof, and a polycarbonate resin
having a sufficient weight average molecular weight can be
prepared.

[0025] Inexemplary embodiments, the polycarbonate resin
may be prepared through melt polymerization (transesterifi-
cation) of the aromatic dihydroxy compound and the diaryl
carbonate.

[0026] Thearomatic dihydroxy compound may be atypical
aromatic dihydroxy compound used in preparation of an aro-
matic polycarbonate resin. For example, the aromatic dihy-
droxy compound may be a compound represented by For-

mula 1:
(|)H (|)H
O
_|_ _|_
Ri)a (R
[0027] wherein A is a single bond, a substituted or unsub-

stituted C, to C;, hydrocarbon group, —CO—, —S— or
—S0,—; R, and R, are the same or different and are each
independently a substituted or unsubstituted C, to Cs, alkyl
group or a substituted or unsubstituted Cg to C,, aryl group;
and a and b are the same or different and are each indepen-
dently an integer of 0 to 4.

[0028] Unless otherwise stated, the term “hydrocarbon
group” as used herein refers to linear, branched and/or cyclic
saturated or unsaturated hydrocarbon groups. The “linear”
hydrocarbon group may have a carbon number of 1 to 30. The
“branched” hydrocarbon group may have a carbon number of
3 or more, for example 3 to 30, and the “cyclic” hydrocarbon
group may have a carbon number of 4 or more, for example 4
to 30. In addition, unless otherwise stated, the term “‘substi-
tuted” as used herein means that a hydrogen atom is substi-
tuted with a substituent such as a halogen group, C, to C;,
alkyl group, C, to C;, haloalkyl group, C to Cs, aryl group,
C, to C,, heteroaryl group, C, to C,, alkoxy group, and the
like, and combinations thereof. Also as used herein, unless
otherwise stated, the term “hetero” refers to one or more of an
oxygen atom (O), a nitrogen atom (N), a sulfur atom (S), a
phosphorous atom (P), and the like and combinations thereof.

[0029] In exemplary embodiments, A is a single bond, a
substituted or unsubstituted C, to C, alkylene group, a sub-
stituted or unsubstituted C, to C; alkenylene group, a substi-
tuted or unsubstituted C, to Cs alkylidene group, a substituted
or unsubstituted C; to C, cycloalkylene group, a substituted
or unsubstituted Cs to C,, cycloalkylidene group, a substi-
tuted or unsubstituted C, to C;, arylene group, a substituted
or unsubstituted C, to C,, alkoxylene group, a halogen acid
ester group, a carbonic acid ester group, —CO—, —S— or
—S0,—;andR, and R, are the same or different and are each
independently a substituted or unsubstituted C, to Cs, alkyl
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group, forexample, aC, to C,, alkyl group, or a substituted or
unsubstituted C, to C,, aryl group, for example, C4to C, j aryl
group.

[0030] Examples of the aromatic dihydroxy compound
may include 2,2-bis(4-hydroxyphenyl)propane, 4,4'-biphe-
nol, 2,4-bis(4-hydroxyphenyl)-2-methylbutane, 1,1-bis(4-
hydroxyphenyl)cyclohexane,  2,2-bis(3-methyl-4-hydrox-
yphenyl)propane,  2,2-bis(3,5-dimethyl-4-hydroxyphenyl)
propane, 2,2-bis(3-chloro-4-hydroxyphenyl)propane, 2,2-bis
(3,5-dichloro-4-hydroxyphenyl)propane, and the like, and
combinations thereof, without being limited thereto. In exem-
plary embodiments, the aromatic dihydroxy compound may
include 2,2-bis(4-hydroxyphenyl)propane (“bisphenol A”).
[0031] The diaryl carbonate may be a typical diaryl carbon-
ate used to prepare a polycarbonate resin. For example, the
diaryl carbonate may be a compound represented by Formula
2:

Ar—0—C—0—An,

[0032] wherein Ar, and Ar, are the same or different and are
each independently a substituted or unsubstituted Cg to C,,
aryl group, for example C, to C, , aryl group.

[0033] Examples of the diaryl carbonate may include
dipheny] carbonate, ditolyl carbonate, bis(chlorophenyl)car-
bonate, m-cresyl carbonate, dinaphthyl carbonate, bis(diphe-
nyl)carbonate, and the like, and combinations thereof, with-
out being limited thereto. In exemplary embodiments, the
diaryl carbonate may include diphenyl carbonate.

[0034] In exemplary embodiments, melt polymerization
may be performed in the presence of a catalyst. The catalyst
may be a typical catalyst used for melt polymerization of an
aromatic polycarbonate resin. For example, the catalyst may
be an alkali metal catalyst, an alkaline earth metal catalyst,
and the like, and combinations thereof. Examples of the alkali
metal catalyst may include LiOH, NaOH, and/or KOH, with-
out being limited thereto. These catalysts may be used alone
or in combination thereof.

[0035] In exemplary embodiments, the catalyst may be
present in an amount of about 60 ppb to about 300 ppb (in
terms of mole), for example, about 80 ppb to about 150 ppb
based on the total amount of the aromatic dihydroxy com-
pound. Within this range, the polycarbonate resin can be
prevented from yellowing due to residual catalyst.

[0036] Melt polymerization may be performed at a tem-
perature of about 250° C. to about 290° C., for example, about
260° C. 1o about 280° C. ata pressure of about 0.1 torr to about
100 torr, for example, about 0.3 torr to about 50 torr, for
example, for about 1 hour to about 10 hours. Within this
range, an aromatic polycarbonate resin having a weight aver-
age molecular weight in the range as set forth above and
including the terminal hydroxyl group in an amount in the
range as set forth above can be prepared.

[0037] Inexemplary embodiments, when polymerization is
performed, typical additives, such as antioxidants, heat sta-
bilizers, release agents, and the like, and combinations
thereof, may be further added. The additive may be present in
an amount of about 0.01 to parts by weight to about 1 part by
weight, for example, about 0.01 parts by weight to about 0.1
parts by weight based on about 100 parts by weight of the
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reactants. It is desirable that the amount of the additive be
used as small as possible in terms of discoloration resistance
and the like.

[0038] The aromatic polycarbonate resin polymerized
from the aromatic dihydroxy compound and the diaryl car-
bonate in the above mole ratio by the preparation method as
set forth above may include a hydroxyl group (—OH) of the
aromatic dihydroxy compound and/or an aryloxy group, such
as a phenoxy group of the diaryl carbonate, as terminal
groups.

[0039] Inexemplary embodiments, the polycarbonate resin
composition may have a melt-flow index (MI) of about 15
g/10 min to about 40 g/10 min, for example, about 20 g/10
min to about 30 g/10 min, as measured at about 250° C. under
a load of about 1.2 kgf in accordance with ASTM D1238.
Within this range, the polycarbonate resin composition can
exhibit excellent injection moldability, and thus can allow a
larger and thinner light guide plate to be manufactured.
[0040] The polycarbonate resin pellets according to
embodiments of the invention may be produced from the
polycarbonate resin composition through, for example, a
typical extrusion method such that an angle of an extruder
cutter is adjusted to about 10° to about 30° so as to allow the
resin composition exiting an extruder nozzle to be cut per-
pendicular to the longitudinal direction of an extruded strand.
[0041] A ratio of an average major diameter to an average
minor diameter (average major diameter:average minor
diameter) of the polycarbonate resin pellets may range from
about 1:0.5 to about 1:1, for example, from about 1:0.6 to
about 1:0.9. When the pellets are produced from a high-
fluidity polycarbonate resin composition having a melt-flow
index of about 10 g/10 min using a typical cutting method, the
ratio of the average major diameter to the average minor
diameter of the pellets is generally less than about 1:0.5. If the
ratio of the average major diameter to the average minor
diameter of the pellets is less than about 1:0.5, there are
concerns that the amount of powder chips generated during
production and transport of the pellets can be increased, and
that a molded article can suffer from appearance defects upon
injection molding due to the generated powder chips.

[0042] Inexemplary embodiments, the polycarbonate resin
pellets may be (elliptic) cylinder-shaped pellets having an
average major diameter of about 2.0 mm to about 4.0 mm, for
example, about 2.5 mm to about 3.5 mm, an average minor
diameter of about 1.5 mm to about 3.5 mm, for example,
about 2.0 mm to about 3.0 mm, and an average length of about
2.0 mm to about 4.0 mm, for example, about 2.0 mm to about
3.0 mm. Within this range, the polycarbonate resin pellets can
suppress generation of powder chips during production and
transport thereof, and can reduce appearance defects of a
molded article upon injection molding.

[0043] In addition, the polycarbonate resin pellets may
have abulk density of about 600 g/cm” to about 800 g/cm?>, for
example, about 610 g/cm> to about 700 g/cm’®. Within this
range, the polycarbonate resin pellets can suppress genera-
tion of powder chips during production and transport thereof,
and can reduce appearance defects of a molded article upon
injection molding.

[0044] Inexemplary embodiments, the polycarbonate resin
pellets may include less than about 50 ppm, for example,
about 10 ppm to about 40 ppm of powder chips having passed
through an about 600 um filter based on the total weight ofthe
polycarbonate resin pellets, as measured after the polycar-
bonate resin pellets are subjected to tumbling at about 18 rpm
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for about 8 hours. Within this range, the polycarbonate resin
pellets can reduce appearance defects of a molded article due
to white spots and gases upon injection molding.

[0045] According to embodiments of the present invention,
alight guide plate is injection-molded from the polycarbonate
resin pellets as set forth above.

[0046] Inexemplary embodiments, injection molding may
be performed by preparing a molten resin by heating the
polycarbonate resin pellets to an injection molding tempera-
ture (cylinder temperature) of about 320° C. to about 360° C.,
for example, about 330° C. to about 350° C., followed by
injecting the molten resin into a cavity of a mold, which has a
mold temperature of about 50° C. to about 110° C., for
example, about 70° C. to about 100° C., at an injection rate of
about 300 mm/sec to about 800 mny/sec, for example, about
500 mny/sec to about 700 mm/sec. Within this range, the light
guide plate can exhibit excellent discoloration resistance and
brightness quality (brightness uniformity) as well as low
color deviation.

[0047] Injection molding may be performed using, for
example, a general steel mold, a heat insulating mold includ-
ing a low thermal conductivity material (ceramics, resins such
as polyimides, and the like) as a portion of the mold, a method
of'selectively rapidly heating and cooling a surface of a mold,
or the like. For example, injection molding may be performed
using a heat insulating mold including zirconia. When the
heat insulating mold is used, formation of a solidification
layer due to quick cooling of the molten resin in the cavity of
the mold can be avoided. In addition, since filling the cavity
with the molten polycarbonate resin pellets (molten resin) is
facilitated as compared with the general steel molds even
though the mold has an extremely thin thickness, the heat
insulating mold can be more suitable for manufacturing a
light guide plate having excellent replication of fine uneven
patterns.

[0048] The light guide plate according to the embodiments
of the invention may have a shape of a typical light guide
plate, for example, a shape such as wedge shapes, flat plate
shapes, and the like. In exemplary embodiments, the light
guide plate may include at least one uneven pattern (a pattern
such as prism shapes, cylinder shapes, and the like) formed on
an inclined surface or a flat surface thereof. The uneven pat-
tern may be imparted by transferring an uneven portion par-
tially formed on a surface of the mold.

[0049] FIG. 1 is a schematic perspective view of a light
guide plate according to one embodiment of the present
invention. Referring to FIG. 1, the light guide plate according
to this embodiment includes a front surface 110, a back sur-
face 120 facing the front surface 110, and a side surface 130
connecting the front surface 110 to the back surface 120,
wherein the back surface 120 may include an optical pattern
(not shown) formed thereon.

[0050] The front surface 110 may face a panel (LCD panel
or the like) of a display and allow a screen of the display to be
displayed by emitting light from a side light source toward the
panel.

[0051] The back surface 120 faces the front surface 110 and
can improve optical efficiency by reflecting some of light
from a side light source toward the front surface 110. When
formed on the back surface 120, the optical pattern can allow
light of the light source to be emitted toward the panel through
the front surface 110 through total reflection, thereby improv-
ing optical efficiency of the light guide plate.
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[0052] The optical pattern may be randomly formed with-
out limitation as to density and separation distance as well as
a shape, such as an engraved shape, an embossed shape, and
the like, and mixtures thereof, so long as the optical pattern
can reflect light from the side light source. In addition, the
optical pattern may have a shape such as cones and/or prism
bars, without being limited thereto. The optical pattern may
have a height of about 6 pm to about 30 um and a width or
diameter of about 10 pm to about 35 pum, without being
limited thereto.

[0053] The side surface 130 may include a first side surface
132 at which the light source is disposed, a second side
surface 134 facing the first side surface 132, a third side
surface 136 connecting the first side surface 132 to the second
side surface 134, and a fourth side surface 138 facing the third
side surface 136 and connecting the first side surface 132 to
the second side surface 134.

[0054] The light guide plate may have an inclined surface
(back surface) such that the first side surface has a greater
height than the second side surface, as shown in FIG. 1, and
may also have a flat plate shape. For example, the light guide
plate may have an inclined surface-containing shape.

[0055] In addition, the light guide plate may have an aver-
age thickness of about 0.3 mm to about 0.7 mm, for example,
about 0.35 mm to about 0.50 mm. Within this range, a thin
portable display can be manufactured.

[0056] Inexemplary embodiments, the polycarbonate resin
pellets reducing generation of powder chips are applied to
(used to manufacture) the light guide plate, whereby the light
guide plate may have an appearance defect rate of about 15%
or less, for example, about 5% to about 10%, as caused by
white spots and gases upon injection molding. Herein,
appearance defect rate is determined by appearance evalua-
tion by observing the light guide plate with the naked eye
under an LED fluorescent lamp. In this appearance evalua-
tion, a foreign substance having a shining white color is
determined as a white spot and a wave pattern or stain
observed on the surface of the light guide plate is determined
as a defect caused by gases. In addition, the appearance defect
rate is calculated by counting the to number of injection-
molded light guide plates having a defect after producing
about 100 light guide plates by injection molding.

[0057] Next, the present invention will be described in
more detail with reference to the following examples. It
should be understood that these examples are provided for
illustration only and are not to be construed in any way as
limiting the present invention.

EXAMPLES
Preparative Example 1

Production of Polycarbonate Resin Pellets

[0058] A bisphenol A polycarbonate resin having a melt-
flow index (MI) of 25 g/10 min (ASTM D1238, 250° C., 1.2
kgf) is introduced into a twin screw extruder having a diam-
eter of 45 mm, and [./D=44, followed by melting and extrud-
ing the resin at a screw rotation speed of 250 rpm and at a
temperature as listed in Table 1. Next, an angle of an extruder
cutter is adjusted to 10° to 30° such that a resin composition
strand coming out from a die hole of the extruder could be cut
perpendicular to the longitudinal direction of the strand,
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thereby producing polycarbonate resin pellets having an aver-
age major diameter of 4.0 mm and an average minor diameter
of 2.4 mm.

Preparative Example 2

Production of Polycarbonate Resin Pellets

[0059] A bisphenol A polycarbonate resin having a melt-
flow index (MI) of 25 g/10 min (ASTM D1238, 250° C., 1.2
kgf) is introduced into a twin screw extruder having a diam-
eter of 45 mm, and [./D=44, followed by melting and extrud-
ing the resin at a screw rotation speed of 250 rpm at a tem-
perature as listed in Table 1. Next, an angle of an extruder
cutter is adjusted to 10° to 30° such that a resin composition
strand exiting a die hole of the extruder could be cut perpen-
dicular to the longitudinal direction of the strand, thereby
producing polycarbonate resin pellets having an average
major diameter of 3.4 mm and an average minor diameter of
2.7 mm.

Preparative Example 3

Production of Polycarbonate Resin Pellets

[0060] A bisphenol A polycarbonate resin having a melt-
flow index (MI) 0f 25 g/10 min to (ASTM D1238,250°C.,1.2
kgf) is introduced into a twin screw extruder having a diam-
eter of 45 mm, and [./D=44, followed by melting and extrud-
ing the resin at a screw rotation speed of 250 rpm at a tem-
perature as listed in Table 1. Next, an angle of an extruder
cutter is adjusted to 10° to 30° such that a resin composition
strand exiting a die hole of the extruder could be cut perpen-
dicular to the longitudinal direction of the strand, thereby
producing polycarbonate resin pellets having an average
major diameter of 2.8 mm and an average minor diameter of
2.3 mm.

Preparative Example 4

Production of Polycarbonate Resin Pellets

[0061] A bisphenol A polycarbonate resin having a melt-
flow index (MI) of 25 g/10 min (ASTM D1238, 250° C., 1.2
kgf) is introduced into a twin screw extruder having a diam-
eter of 45 mm, and [./D=44, followed by melting and extrud-
ing the resin at a screw rotation speed of 250 rpm at a tem-
perature as listed in Table 1. Next, an angle of an extruder
cutter is adjusted to 10° to 30° such that a resin composition
strand exiting a die hole of the extruder could be cut perpen-
dicular to the longitudinal direction of the strand, thereby
producing polycarbonate resin pellets having an average
major diameter of 4.2 mm and an average minor diameter of
1.8 mm.
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Preparative Example 5

Production of Polycarbonate Resin Pellets

[0062] A bisphenol A polycarbonate resin having a melt-
flow index (MI) of 25 g/10 min (ASTM D1238, 250° C., 1.2
kgf) is introduced into a twin screw extruder having a diam-
eter of 45 mm, and [./D=44, followed by melting and extrud-
ing the resin at a screw rotation speed of 250 rpm at a tem-
perature as listed in Table 1. Next, an angle of an extruder
cutter is adjusted to 10° to 30° such that a resin composition
strand exiting a die hole of the extruder could be cut perpen-
dicular to the longitudinal direction of the strand, thereby
producing polycarbonate resin pellets having an average
major diameter of 2.8 mm and an average minor diameter of
1.3 mm.

Preparative Example 6

Production of Polycarbonate Resin Pellets

[0063] A bisphenol A polycarbonate resin having a melt-
flow index (MI) of 25 g/10 min to (ASTM D1238,250°C.,1.2
kgf) is introduced into a twin screw extruder having a diam-
eter of 45 mm, and [./D=44, followed by melting and extrud-
ing the resin at a screw rotation speed of 250 rpm at a tem-
perature as listed in Table 1. Next, an angle of an extruder
cutter is adjusted to 10° to 30° such that a resin composition
strand exiting a die hole of the extruder could be cut perpen-
dicular to the longitudinal direction of the strand, thereby
producing polycarbonate resin pellets having an average
major diameter of 4.1 mm and an average minor diameter of
2.9 mm.

[0064]

[0065] (1)Average major diameter, average minor diameter
and average length of pellets (unit: mm): 30 pellets out of the
produced polycarbonate resin pellets are randomly selected,
followed by measuring a major diameter, a minor diameter
and a length of each of the pellets and calculating an average
value thereof. Results are shown in Table 1.

[0066] (2)Bulk density (unit: g/cm®): A weight of the poly-
carbonate resin pellets filling a 100 cm® graduated cylinder is
measured, followed by calculating a bulk density thereof.

[0067] (3) Amount of powder chips (unit: ppm): 10 kg of
the produced polycarbonate resin pellets is introduced into a
tumbler, followed by tumbling at 18 rpm for 8 hours. Next, an
amount of powder chips passing through a 600 um filter is
measured.

Property Evaluation

TABLE 1

Preparative  Preparative  Preparative  Preparative  Preparative  Preparative

Example 1 Example 2 Example 3 Example 4  Example 5 Example 6
Average major 4.0 3.4 2.8 4.2 2.8 4.1
diameter (mm)
Average minor 2.4 2.7 23 1.8 1.3 2.9
diameter (mm)
Average 2.9 2.9 3.2 2.7 2.3 2.7
length (mm)
Average major 1:0.60 1:0.72 1:0.82 1:0.45 1:0.47 1:0.70

diameter:Average
minor diameter
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TABLE 1-continued

Preparative  Preparative  Preparative  Preparative  Preparative  Preparative

Example 1 Example2  Example 3 ~ Example4  Example 5 Example 6
Bulk density 675 699 707 590 680 590
(gfem’)
Amount of 40 22 20 72 50 55
generated
powder chips
(ppm)
Extruder 230 230 230 260 250 250
temperature
ce)
[0068] From the results, it can be seen that the polycarbon- [0072] From the results, it can be seen that the light guide

ate resin pellets of Preparative Examples 4 to 6 having a ratio
of the average major diameter to the average minor diameter
(average major diameter:average minor diameter) of less than
1:0.5 and/or a bulk density of less than 600 g/cm® include
powder chips in an amount of 50 ppm or more, which is
higher than the amount of powder chips generated in the
polycarbonate resin pellets of Preparative Examples 1 to 3
having a ratio of the average major diameter to the average
minor diameter (average major diameter:average minor
diameter) of 1:0.5 or more and a bulk density of more than
600 g/cm>, which correspond to the ranges according to the
present invention.

Examples 1 to 3 and Comparative Examples 1 to 3

Manufacture and Evaluation of Light Guide Plate

[0069] A light guide plate is manufactured through injec-
tion molding of the polycarbonate resin pellets produced in
each of Preparative Examples 1 to 6 under conditions of an
injection temperature of 340° C., a mold temperature of 70°
C., an injection rate of 500 mm/sec and a molding cycle time
of 13 seconds using a 130-ton injection molding machine
(Toyo Machinery and Metal Co., [.td.) including a thin mold
having a front side diagonal length of 8 inches and an average
thickness of 0.5 mm. Appearance defects of the manufactured
light guide plate are evaluated by the following method.
Results are shown in Table 2.

[0070] Property Evaluation

[0071] Appearance defect rate (unit: %): When the injec-
tion-molded light guide plate is observed with the naked eye
under an LED fluorescent lamp, a foreign substance having a
shining white color is determined as a white spot, and a wave
pattern or stain observed on a surface of the light guide plate
is determined as a defect caused by gases. An appearance
defect rate is calculated by counting the number of light guide
plates having such defects among 100 light guide plates pro-
duced by injection molding.

plates of Examples 1 to 3 using the pellets including a low
amount of powder chips have reduced appearance defects as
compared with the light guide plates of Comparative
Examples 1 to 3 using the pellets including 50 ppm or more of
powder chips.

[0073] Although some embodiments have been described
herein, it should be understood that these embodiments are
provided for illustration only and are not to be construed in
any way as limiting the present invention, and that various
modifications, changes, alterations, and equivalent embodi-
ments can be made by those skilled in the art without depart-
ing from the spirit and scope of the invention. The scope of the
present invention is defined by the appended claims and
equivalents thereof.

What is claimed is:

1. Polycarbonate resin pellets formed of a polycarbonate
resin composition having a melt-flow index (MI) of about 15
g/10 min to about 40 g/10 min as measured at about 250° C.
under a load of about 1.2 kgf in accordance with ASTM
D1238,

wherein the polycarbonate resin pellets have a ratio of an
average major diameter to an average minor diameter
(average major diameter:average minor diameter) of
about 1:0.5 to about 1:1 and a bulk density of about 600
g/cm? to about 800 g/cm®.

2. The polycarbonate resin pellets according to claim 1,
wherein the polycarbonate resin pellets are (elliptic) cylinder-
shaped pellets having an average major diameter of about 2.0
mm to about 4.0 mm, an average minor diameter of about 1.5
mm to about 3.5 mm, and an average length of about 2.0 mm
to about 4.0 mm.

3. The polycarbonate resin pellets according to claim 1,
comprising: less than about 50 ppm of powder chips having
passed through an about 600 um filter, as measured after the
polycarbonate resin pellets are subjected to tumbling at about
18 rpm for about 8 hours.

TABLE 2
Comparative Comparative Comparative

Example 1 Example2  Example 3 Example 1 Example2  Example 3
Pellets Preparative  Preparative = Preparative  Preparative  Preparative  Preparative

Example 1 Example2  Example 3 Example4  Example 5 Example 6
Amount of powder 40 22 20 72 50 55
chips (ppm)
Appearance 15 15 14 40 30 35

defect rate (%)
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4. The polycarbonate resin pellets according to claim 1,
wherein the polycarbonate resin composition comprises a
polycarbonate resin which is a polymer of an aromatic dihy-
droxy compound and a diaryl carbonate, has a mole ratio of
the aromatic dihydroxy compound to the diaryl carbonate of
about 1:1.02 to about 1:1.35 and a weight average molecular
weight of about 10,000 g/mol to about 18,000 g/mol, and
comprises about 5 mol % to about 30 mol % of terminal
hydroxyl groups based on a total amount of terminal groups.

5. A light guide plate injection-molded from the polycar-
bonate resin pellets according to claim 1.

6. The light guide plate according to claim 5, comprising:
a front surface; a back surface facing the front surface; and a
side surface connecting the front surface to the back surface,
wherein the back surface comprises an optical pattern formed
thereon.

7. The light guide plate according to claim 5, wherein the
side surface comprises: a first side surface at which a light
source is disposed; a second side surface facing the first side
surface; a third side surface connecting the first side surface to
the second side surface; and a fourth side surface facing the
third side surface and connecting the first side surface to the
second side surface.

8. The light guide plate according to claim 5, wherein the
light guide plate has an appearance defect rate of about 15%
or less, as caused by white spots and gases upon injection
molding.
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