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(57) Abstract

. 'I:here is d§scribed herein a thermoplastic article which has a high transmittance, less than about 95% haze and low clarity. If this
article is placed in front of an object, the observer on the far side of the article will see the object, but not clearly.




AL
AM
AT
AU
AZ
BA
BB
BE
BF
BG
BJ
BR
BY
CA
CF
CG
CH
CI
M
CN
CU
Cz
DE
DK
EE

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus

Canada

Central African Republic
Congo
Switzerland
Cote d’Tvoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

ES
FI
FR
GA
GB
GE
GH
GN
GR
HU
IE
IL
IS
IT
JP
KE
KG
KP

KR
KZ
LC
LI

LK
LR

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Ireland

Tsrael

Teeland

Ttaly

Japan

Kenya

Kyrgyzstan
Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS
LT
LU
LV
MC
MD
MG
MK

ML
MN
MR
MW
MX
NE
NL
NO
NZ
PL
PT
RO
RU
SD
SE
SG

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

SI
SK
SN
SZ
™
TG
TJ
™
TR
T
UA
uG
us
vz
VN
YU
w

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




10

15

20

WO 00/27927 PCT/US99/20424

THERMOPLASTIC ARTICLE HAVING LOW CLARITY AND LOW HAZE

BACKGROUND

This application relates generally té) translucent thermoplastic articles.
Specifically, this application relates to thermoplastic articles having relatively
high percent light transmission, haze less than about 95%, and relatively low
percent clarity. For purposes of this application, levels of haze which may be
high in an absolute sense, but are still between 70 and 95 %, will be referred to
as “relatively low haze.” If an observer looks through such an article at an
object behind the article, the observer can see that there is a particular object a
distance behind the article (relatively low haze), but the observer can not

clearly see the object (low clarity).

Various efforts have been made to make translucent thermoplastic
articles having unique visual appearances. For example, thermoplastic
articles having very high haze (above about 95%) have been made by
incorporating particles of a polymer into a polymer matrix having a different
refractive index. Specifically, Japanese Patent No. 3,143,950 discloses light
fixture covers made by dispersing polymer particles in a polymer matrix
having a different refractive index. Such materials have been useful for
enclosures where the intent is not to let the observer see any apparatus behind
the article. Very high haze, low clarity light fixture enclosures are made from
this material because the emitted light is well dispersed across the entire
enclosure. Also, the light bulb remains hidden behind the enclosure when it

is not lit.

Typically, articles having relatively low haze also have high clarity.

For example, polycarbonate compositions comprising ZnO as a light diffuser

typically have clarity above 90 % when haze is near 90%. According to ASTM
1
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D 1003, which is hereby incorporated by reference, haze is defined as the
percentage of transmitted light that deviates from the incident beam by more
than 2.5° on average. Clarity is defined as the percentage of transmitted light
that deviates from the incident by more than 0, but less than 2.5° on average.
Conventional materials which have relatively low haze (i.e., a smaller degree
of > 2.5° scattering) also have high clarity (i.e., a smaller degree of < 2.5°
scattering). This relationship holds true even when the absolute level of haze

is high, but the “relatively low” haze level is less than about 95%.

For some applications, it is desirable to achieve a translucent material
having relatively low haze and relatively low clarity. For example, in
applications such as privacy windows, and more recently business equipment
housings, it is desirable to have high light transmission, relatively low haze,
and relatively low clarity so that objects can be seen behind the material, but

not clearly.

There have been previous attempts to make translucent polycarbonate
resin compositions by incorporating zinc oxide into polycarbonate. There are
several disadvantages to compositions which incorporate zinc oxide or other
inorganic light diffusing agents. Specifically, these agents tend to react with
polycarbonate and other thermoplastics to cause degradation of the physical
characteristics of the thermoplastic. Additionally, compositions comprising
zinc oxide tend to have very high clarity at relatively low levels of haze which

are still high in an absolute sense (e.g., 40% to about 98%).

SUMMARY OF THE INVENTION

There is described herein a thermoplastic article which has a high
percent light transmission, relatively low haze and low clarity. If this article is
placed in front of an object, the observer on the far side of the article will see

the object, but not clearly. In a preferred embodiment of the invention, the
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thermoplastic article will have a percentage light transmission above 60%, a
haze value between 30 and 95%, and a clarity of above 70%, but below 95%.
In a more preferred embodiment of the invention, the clarity will be

below 85%.

It has been found that these limits on haze and clarity may be achieved
if the size of the light diffuser spherical thermoplastic particles is carefully
controlled. ~ Specifically, when the size of the transparent thermoplastic
particles is reduced below a certain point, the clarity begins to decline and the
haze begins to increase. Above this critical size limit, there is little
dependence of clarity and haze on particle size, and the clarity will be too
high to give the desired optical effect -- a slight blurring of objects seen
through the material. By carefully selecting a particle size below the critical
size limit, one can obtain the desired properties of relatively low haze, and

low clarity.

The article described herein comprises roughly spherical transparent
thermoplastic particles dispersed in a transparent matrix thermoplastic resin.
The particles and the matrix thermoplastic resin have differing refractive
indices. ~ When the size, loading and type of spherical transparent
thermoplastic particles is chosen appropriately, a material will be obtained
which has a relatively low clarity without sufficient haze to prevent an

observer from discerning objects behind the article.

The article is preferably substantially free from inorganic light

diffusion agents, and thereby avoids degradation caused by such additives.

Other features, aspects and advantages of the invention will become
better understood with reference to the following detailed description of
some preferred embodiments of the invention, the drawings and the

appended claims.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a plot of percent light transmission versus sample number for

the six samples described in Example 1.

FIG. 2 is a plot of percent haze versus sample number for the six

samples described in Example 1.

FIG. 3 is a plot of percent clarity versus sample number for the six

samples described in Example 1.

FIG. 4 is a plot of percent clarity and haze versus particle size for a
polycarbonate/PMMA article as described in Example 2. (PMMA is
polymethylmethacrylate).

FIG. 5 is a plot of haze versus PMMA particle size for samples having various

thicknesses as described in Example 2.

FIG. 6 is a plot of clarity versus PMMA particle size for samples having

various thicknesses as described in Example 2.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

A typical thermoplastic article according to the invention comprises a
matrix of transparent matrix thermoplastic resin (hereinafter “the matrix”)
and transparent spherical thermoplastic particles (hereinafter “spherical
particles”) suspended therein. Such articles have a percent light transmission
above 60%, a haze of less than 95%, and a clarity of greater than 70% but less
than 97%. To obtain these optical characteristics the particles must be selected
carefully. Specifically, they must have an average diameter small enough
such that the clarity is below its maximum versus the average diameter of the
spherical particles (i.e., as shown in Figures 4 and 6, the clarity remains very

flat above a certain diameter threshold, but begins to taper off steeply below
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this point). In a preferred embodiment of the invention, the spherical
particles are sufficiently small such that clarity is less than 85%. At the same
time, the spherical particle size can not be made too small because the haze
varies inversely with particle diameter. Preferably, the spherical particles
have an average diameter large enough such that the haze is above its
minimum value versus particle size, but below 95%. The percent light

transmission is preferably maintained above 60%.

In a more preferred embodiment of the invention wherein the matrix is
polycarbonate and the spherical particles are PMMA particles, the percent
light transmission is above 85%, the haze is less than 95%, and the clarity is
less than 85%. In this embodiment, the loading of PMMA particles is
preferably from 0.01 to 0.50, and more preferably 0.05 to 0.50 parts per

hundred resin based on the matrix.

The transparent thermoplastic matrix described above may be any
transparent thermoplastic material which is compatible with PMMA spherical
light diffusing agents. Preferred matrix materials include polycarbonates,
polyetherimides, transparent polyimides, transparent polyamides (nylons),
polyesters such as transparent aliphatic polyesters (e.g., polycyclohexane
carboxylic acid), transparent polycarbonate-polyester blends, polysulfones,
polyether and polyphenyl sulfones, styrene acrylonitrile (SAN), polyethylene
polystyrene, and miscible transparent polystyrene-polyphenylene oxide (PS-
PPO) blends, acrylics, polycarbonate-polysiloxanes, polyetherimide-
polysiloxanes, polyarylates (e.g., isophthalate resorcinol terephthalate), and
blends and copolymers of all of the above. More preferred transparent
thermoplastic matrix materials are polycarbonate homopolymers or
copolymers, polyester carbonates and polyethylene terephthalate (PET). The
most preferred matrix material is an aromatic polycarbonate homopolymer
based primarily on the bisphenol-A monomer. The synthesis of such

materials is well known in the art. For example, U.S. Patent No. 5,364,926
5
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describes the melt process for making polycarbonate, and is incorporated by
reference herein. The interfacial and solid state process can also be used.
Additionally, it is possible to use matrix materials that are not perfectly
transparent, provided they are sufficiently transparent to achieve the visual

effect described above.

The spherical particles may be any transparent thermoplastic polymer
or other light diffuser which has a refractive index (hereinafter “R.1.”)
different from that of the matrix. Preferably, the R.I. of the light diffuser
differs from that of the matrix by at least 0.01. Suitable light diffusers
included polytetrafluoroethylene, zinc oxide, and PMMA. Among these,
Techpolymer MBX-series crosslinked PMMA microspheres, which are
available in various diameters from Nagase America (e.g., 5 -50 micron avg.
diameter), are preferred. In a more preferred embodiment of the invention,
the matrix thermoplastic resin is polycarbonate having an R.I. of 1.56 to 1.62,

and the spherical particles are PMMA having an R.I. of 1.46 to 1.53.

In a preferred embodiment of the invention, the spherical transparent
thermoplastic particles have an average diameter which is sufficiently small
such that the clarity of the article is below its maximum value with respect to

the average diameter of the spheres.

In cases where the matrix thermoplastic resin is polycarbonate and the
spherical particles are PMMA, this condition is typically satisfied when the
average particle diameter is less than about 30 microns (see FIG. 4). In such
cases, the particle size is more preferably below 15 microns, and most
preferably between 3 and 10 microns. In an alternate embodiment of the
invention, there may be two or more sets of PMMA particles wherein at least
one set has a particle size below 30 microns. Preferred PMMA particles for
incorporation in a polycarbonate matrix have a specific gravity of about 1.10

to 1.30, and are highly crosslinked (e.g., essentially 100% crosslinked).
6
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In a more preferred embodiment of the invention the diameter of the
spherical particles is sufficiently small such that the clarity is less than 0.95 of
its maximum value versus the diameter of the spherical particles. In a most
preferred embodiment, the spherical particles are sufficiently such that the
clarity is less than 0.93 of its maximum value versus the diameter of the

particles.

PMMA spherical particles in the various sizes between 1 and 50 micron
diameter are commercially available from Nagase America. Methods of
making such particles are known, and are described, for example, in Japanese
Published Patent Application No. JP 6220290, which is incorporated herein by

reference.

The thermoplastic matrix may optionally further contain an optical
brightening agent, additional pigments and/or a fluorescent dye. Adding an
optical brightening agent helps produce a brighter color for the article.
Suitable optical brightening agents include aromatic stilbene derivatives,
aromatic benzoxazole derivatives, or aromatic stilbene benzoxazole
derivatives. Among these optical brightening agents, Uvitex OB from Ciba
Specialty ~ Chemicals  [2,5-bis(5'-tert-butyl-2-benzoxazolyl)thiophene]  is

preferred.

Adding a fluorescent dyestuff generates striking visual effects for the
article. Suitable fluorescent dyestuffs include Permanent Pink R (Color Index
Pigment Red 181, from Clariant Corporation), Hostasol Red 5B (Color Index
#73300, CAS # b522-75-8, from Clariant Corporation) and Macrolex
Fluorescent Yellow 10GN (Color Index Solvent Yellow 160:1, from Bayer

Corporation). Among these, Permanent Pink R is preferred.

Any type of pigment that is well known for inclusion in thermoplastic

materials can also be added to the thermoplastic matrix. Preferred pigments
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include titanium dioxide, zinc sulfide, carbon black, cobalt chromate, cobalt
titanate, cadmium sulfides, iron oxide, sodium aluminum sulfosilicate,
sodium sulfosilicate, chrome antimony titanium rutile, nickel antimony

titanium rutile, zinc oxide, and polytetrafluoroethylene.

It may also be advantageous to include various chemicals to prevent
degradation of the thermoplastic matrix due to exposure to UV light
(hereinafter “UV stabilizers”). Suitable UV stabilizers include substituted
benzotriazoles, or triazines, or tetraalkylpiperidines. The UV stabilizers may
be mixed into the thermoplastic matrix, or they can be included only in a
“hardcoat” transparent protective layer which is applied over the viewing

surface.

The resin composition according to the invention may further contain
other resins and additives such as reinforcing agents, fillers, impact modifiers,
heat resisting agents, antioxidants, anti-weathering agents, stabilizers, mold
release agents, lubricants, nucleating agents, plasticizers, flame retardants,
flow-improving agents and anti-statics. These additives may be introduced in
a mixing or molding process, provided the properties of the composition are

not damaged.

The reinforcing fillers may be metallic fillers such as fine powder
aluminum, iron, nickel, or metal oxides. Non-metallic fillers include carbon
filaments, silicates such as mica, aluminum silicate or clay, talc and asbestos,
titanium oxide, wollastonite, novaculite, potassium titanate, titanate whiskers,
glass fillers and polymer fibers or combinations thereof. Glass fillers useful
for reinforcement are not particularly limited in their types or shapes and
may be, for instance, glass fibers, milled glass, glass flakes and hollow or solid
glass beads. Glass fillers may be subjected to surface treatment with coupling

agents such as silane or titanate-type agents to enhance their adhesion with
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resin, or coated with inorganic oxides to provide some surface color to the

filler.

Reinforcing fillers are preferably used in an amount sufficient to yield
the reinforcing effect, usually 1 to 60% by weight, preferably less than 10% by
weight, based on the total weight of the composition. Glass fibers, or a
combination of glass fibers with talc, mica or aluminum silicate are preferred
reinforcing agents. These fibers are preferably about 0.00012 to 0.00075 inches
long. The amount of filler must be less than that which would make the

material opaque.

In an exemplary embodiment of the invention, a polycarbonate
derived from brominated bisphenol is added as a flame retardant. When such
brominated polymers are added, inorganic or organic antimony compounds
may further be blended in the composition to synergistically enhance flame
retardance introduced by such polycarbonate. Suitable inorganic antimony
compounds are antimony oxide, antimony phosphate, KSb(OH)s, NH4SbF;
and Sb2S3. A wide variety of organic antimony compounds may also be used,
such as antimonic esters of organic acids, cyclic alkyl antimonite esters and
aryl antimonic acid compounds. Examples of typical organic antimony
compounds are potassium antimony tartrate, antimony salt of caproic acid,
Sb(OCH>CHs)s, Sb[OCH(CH3)CH2CHs)s, antimony polymethylene glycorate

and triphenyl antimony. A preferred antimony compound is antimony oxide.

Phosphites (e.g., aromatic phosphite thermal stabilizers), metal salts of
phosphoric and phosphorous acid, hindered phenol antioxidants, and
aromatic lactone radical scavengers may also be added as stabilizers or

antioxidants.

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

WO 00/27927 PCT/US99/20424

Suitable antistatic agents include, but are not limited to, phosphonium
salts, polyalkylene glycols, sulfonium salts and alkyl and aryl ammonium

salts.

Suitable mold release agents include, but are not limited to,
pentaerythritol tetracarboxylate, glycérol monocarboxylates, glycerol

tricarboxylates, polyolefins, alkyl waxes and amides.

To prepare the resin composition of the invention, the components
may be mixed by any known methods. Typically, there are two distinct
mixing steps: a premixing step and a melt mixing step. In the premixing step,
the dry ingredients are mixed together. This premixing step is typically
performed using a tumbler mixer or a ribbon blender. However, if desired,
the premix may be manufactured using a high shear mixer such as a Henschel
mixer or similar high intensity device. The premixing step must be followed
by a melt mixing step where the premix is melted and mixed again as a melt.
Alternatively, it is possible to skip the premixing step, and simply add the
raw materials directly into the feed section of a melt mixing device via
separate feed systems. In the melt mixing step, the ingredients are typically
melt kneaded in a single screw or twin screw extruder, a Banbury mixer, a

two roll mill, or similar device.

The composition according to present invention may then be formed
into articles by any known method such as extrusion or injection molding.
For example, the composition may be may be used to prepare film sheet or

complex shapes via any conventional technique.

The thermoplastic articles according to the present invention are useful
for a variety of different purposes. As some specific, non-limiting examples,
they may be used for business equipment housings such as computer,

monitor or printer housings, communications equipment housings such as

10
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cellular phone enclosures, data storage device housings, appliances, or
automobile parts such as instrument panel components or in a lens for a head
lamp. The article can be any size or shape. Thermoplastic articles according
to the invention are pafticularly preferred for applications where low clarity

and high percent light transmission are design objectives.

The present invention is further illustrated by way of the following
examples. These examples are intended to be representative of the invention

and are not in any way intended to limit its scope.

Example 1

Six different samples were prepared to show the effect of spherical
partial size versus percent light transmission, haze and clarity. Specifically,
formulations were prepared as described below in Table 1. All of the
spherical particles were PMMA and the matrix was LEXAN® polycarbonate

resin (a homopolymer based on bisphenol-A).

TABLE I

Sample # Parts Spherical Average Diameter
Particles* Particles (microns)

1 0.53 5

2 0.53 15

3 0.53 30

4 0.53 50

5 0.53 5t

6 0.265 5
0.265 50

* Based on parts per 100 part matrix resin.
11
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t This sample has 4x as much crosslinking agent (ethylene glycol

dimethacrylate) in the PMMA as sample 1.

Each of the above six samples further comprises 0.06 parts per hundred
(pph) of 2,4-di-tert-butylphenylphosphite (3:1); 0.0036 pph sodium aluminum
sulfosilicate (ultramarine pigment); 0.05 pph diphenyl isodecy! phosphite
(stabilizer); 0.0016 pph silicone hydride-coated TiO2 (pigment); and 0.0016

pph cobalt aluminum oxide (pigment).

All of these samples were prepared by blending together the above-
described ingredients and extruding them in a single or twin screw extruder
with the zone temperatures set to between 480 and 550 degrees F. The pellets
produced from this operation were then molded into color chips of various
thickness in a Boy 155 thermoplastic molding machine set to 580 degrees F in
the barrel zone, and 180 degrees F in the mold. The screw in the molding
machine was operated at 200 rpm. Two sets of sample chips were molded: a
first set having a uniform thickness of 0.100 inches, and a second set of two-

step chips having step thicknesses of 0.062, and 0.125 inches, respectively.

Figures 1 - 3 show the results obtained upon measuring percent light
transmission, haze and clarity, respectively, for these six samples. Figure 1
seems to show that transmission falls off slightly with increasing PMMA
spherical particle size, but the effect is very small and could be within
experimental error. In any case, the percent light transmission for these

samples was relatively high (about 86 - 87).

Figure 2 shows that haze decreases with increasing particle size to a
minimum value at about 30 microns (sample #3). There is no significant
further decrease from 30 microns to 50 micron (sample #4). The bimodal

particle size distribution of sample 6 gives an additive effect.

12

SUBSTITUTE SHEET (RULE 26)



10

15

WO 00/27927 PCT/US99/20424

Table 3 shows that the clarity increases with increasing particle size up
to a maximum at a particle size of about 30 microns. There is no further
increase in clarity when progressing from 30 microns to 50 micron particles.

Again, sample 6 shows an additive effect.

Based on samples 5 and 1, there does not seem to be a strong
dependence of any of the optical properties on the degree of PMMA cross-
linking.

Example 2

As described above, a set of chips having three steps of different
thicknesses was also prepared for samples 1-6. Figures 4 - 6, which represent
combined measurements taken from both the first and second set of chips,
confirm when the particle size drops below 30 microns, the clarity falls and
the haze increases. Obviously, this “critical” size will vary with the chosen
particles and matrix material. Figures 5 and 6 also confirm that this same

trend is observed regardiess of the thickness of the tested sample.

It should be remembered that the above examples merely show
representative compositions according to the invention, and should not be

used to limit the claimed invention in any way.

13
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WHAT IS CLAIMED IS:

I. A thermoplastic article which comprises a transparent matrix
thermoplastic resin and suspended spherical transparent thermoplastic
particles having a refractive index different from that of the matrix
thermoplastic resin, wherein the article has a percent light transmission above
60%, a haze of less than 95% and a clarity of greater than 70% and less than
97%, wherein the article is substantially free of any inorganic light diffusing

agent.

2. The thermoplastic article according to claim 1, wherein the
transparent matrix thermoplastic resin is selected from the group consisting
of polycarbonates, polyetherimides, polyimides, polyamides, polyesters,
polycarbonate-polyester blends, polysulfones, polyether and polyphenyl
sulfones, styrene acrylonitrile, polystyrene, miscible polystyrene-
polyphenylene oxide blends, acrylics, polycarbonate-polysiloxanes,
polyetherimide-polysiloxanes, polyarylates, and blends and copolymers of all

of the above.

3. The thermoplastic article according to claim 2, wherein the
transparent matrix is selected from the group consisting of polycarbonate
homopolymer or copolymers, polyester carbonates, and polyethylene

terephthalate.

4. The thermoplastic article according to claim 2, wherein the

transparent matrix thermoplastic resin is polycarbonate.

5. The thermoplastic article according to claim 3, wherein the

suspended transparent thermoplastic particles are PMMA spherical particles.

6. The thermoplastic article according to claim 5, wherein the percent

light transmission is above 85%.

14
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7. The thermoplastic article according to claim 6, wherein the clarity is

less than 85%.

8. The thermoplastic article according to claim 5, which comprises
from 0.01 to 0.50 parts of the PMMA spherical particles per 100 parts of the

transparent matrix thermoplastic resin.

9. The thermoplastic article according to claim 8, which comprises
from 0.05 to 0.50 weight parts of the particles per 100 parts of the transparent

matrix thermoplastic resin.

10. The thermoplastic article according to claim 5, wherein the PMMA

spherical particles have an average diameter of less than 30 microns.

11, The thermoplastic article according to claim 10, wherein the PMMA

spherical particles have an average diameter of less than 15 microns.

12. The thermoplastic article according to claim 11, wherein the
transparent thermoplastic particles comprise a plurality of sets of PMMA
spherical particles, wherein each set has a different average diameter and at

least one set has an average diameter of less than 30 microns.

13. The thermoplastic article according to claim 11, wherein the PMMA
spherical particles have an average diameter of more than 3 and less than 10

microns.

14. The thermoplastic article according to claim 6, which further

comprises a pigment.

15. The thermoplastic article according to claim 14, wherein the
pigment is selected from the group consisting of titanium dioxide, zinc
sulfide, carbon black, cobalt chromate, cobalt titanate, cadmium sulfides, iron

oxide, sodium aluminum sulfosilicate, sodium sulfosilicate, chrome antimony

15
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titanium rutile, nickel antimony titanium rutile, zinc oxide, and

polytetrafluoroethylene.

16. The thermoplastic article according to claim 15, wherein the

pigment surface is passivated.

17. The thermoplastic article according to claim 16, wherein the

pigment is passivated with a methyl-hydrogen silicone fluid.

18. The thermoplastic article according to claim 17, wherein the

pigment is TiO2.

19. The thermoplastic article according to claim 6, wherein the

refractive index of the polycarbonate is from 1.56 to 1.62.

20. The thermoplastic article according to claim 19, wherein the

refractive index of the PMMA is from 1.46 to 1.53.

21. The thermoplastic article according to claim 20, wherein the PMMA

particles have a specific gravity of about 1.10 to 1.30.

22. The thermoplastic article according to claim 21, wherein the PMMA

is essentially 100% crosslinked.

23. The thermoplastic article according to claim 6, which further
comprises 0.05 to 0.5 parts mold release agent per 100 parts of the transparent

matrix thermoplastic resin.

24. The thermoplastic article according to claim 23, wherein the mold
release agent is selected from the group consisting of pentaerythritol
tetracarboxylates, glycerol monocarboxylates, glycerol tricarboxylates,

polyolefins, alkyl waxes and amides.
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25. The thermoplastic article according to claim 6, which further
comprises 0.001 to 0.05 parts of an optical brightening agent per 100 parts of

the transparent matrix thermoplastic resin.

26. The thermoplastic article according to claim 25, wherein the optical
brightener is selected from the group consisting of aromatic stilbene
derivatives, aromatic benzoxazole derivatives or aromatic stilbene

benzoxazole derivatives.

27. The thermoplastic article according to claim 1, wherein the article is

a business equipment housing.

28. A thermoplastic article which comprises a transparent matrix
thermoplastic resin and spherical transparent thermoplastic particles having a
refractive index different from that of the matrix thermoplastic resin, wherein
the average diameter of the spherical thermoplastic resin is sufficiently small
such that the clarity is below its maximum value versus average diameter of
the spheres, wherein the article is substantially free of any inorganic light

diffusing agent.

29. The thermoplastic article according to claim 28, wherein the haze is

above its minimum value versus diameter of the spheres.

30. The thermoplastic article according to claim 28, wherein the
transparent matrix thermoplastic resin is polycarbonate and the spherical

transparent thermoplastic particles are PMMA.

31. The thermoplastic article according to claim 30, wherein the
average diameter of the spherical particles is sufficiently small such that the
clarity is less than 0.95 of its maximum value versus the diameter of the

spheres.
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32. The thermoplastic article according to claim 31, wherein the
average diameter of the spherical particles is sufficiently small such that the
clarity is less than 0.93 of its maximum value versus the diameter of the

spheres.

33. The thermoplastic article according to claim 28, wherein the article

is a business equipment housing

34. A thermoplastic article which comprises a transparent matrix
thermoplastic resin and spherical transparent thermoplastic particles having a
refractive index different from that of the matrix thermoplastic resin, wherein
the size, type and loading of the spherical transparent thermoplastic particles

is selected such that the haze is below 95% and the clarity is less than 85%.
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