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"ABSTRACT

AP b v o P —

A black pigmented disposable food container 1s preferably made from a
polypropylene matrix polymer, optionally including polyethylene and further
includes a mineral filler and a black colorant composition consisting essentially of

a black 1ron oxide pigment and a green pigment.
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THERMOFORMED FOOD CONTAINERS WITH COLORFAST HIGH
COLOR DENSITY BLACK PIGMENT

Technical Field

The present invention relates generally to disposable food containers and more

particularly to black pigmented thermoformed food containers.

Background

Thermoformed plastic containers, particularly polypropylene mica-tilled
containers with a micronodular surface are disclosed in U.S. Patent No. 6,100,512 to

Neculescu et al. Such containers have the advantages that they are durable and may be

washed and re-used if so desired and are microwaveable.

A preferred color for plates, platters, bowls and the like 1s black which
oftentimes is achieved by way of using carbon black pigments. It has been found that
thermoplastic compositions containing carbon black pigments do not exhibit optimal color
fastness at elevated temperatures, particularly in the presence of oils, grease and the like.
Inorganic pigments, on the other hand, tend to be relatively expensive and do not provide

sufficient color density at low loadings in a polymer matrix.

Summary of Invention

[t has been found in accordance with the present invention that an iron oxide

black/green pigment mixture provides sufficient color density at low concentrations 1n a
polymer matrix and also resists extraction by organic solvents, even at elevated

femperatures.
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There 1s thus provided in accordance with the present invention a
thermoformed disposable food container formed from a thermoplastic sheet
material pigmented black with a colorant composition consisting essentially of a
black 1ron oxide pigment and a green pigment, wherein the black iron oxide
pigment 1s present in an amount of up to about 5 weight percent of the container.
Generally, the weight ratio of black iron oxide pigment to green pigment is at least
about 10:1, and a preferred green pigment 1s phthalocyanine green (also known as

Green Pigment 7).

The thermoplastic sheet material may include a polymer‘ selected from the
group consisting of polyesters, polystyrenes, polypropylenes, polyethylenes,
polyamides, polyacrylates, polysulfones, polyetherketones, polycarbonates,
acrylics, polyphenylene sulfides, acetals, polyetherimides, polyphenylene ethers
or oxides, styrene-maleic anhydride copolymers, styrene-acrylonitrile copolymers,
polyvinylchlorides and mixtures thereof; and may be a mineral-filled
thermoplastic sheet matenial. A preferred filler for mineral-filled thermoplastic
sheet matenal 1s mica. In a particularly preferred case, the mineral-filled
thermoplastic sheet material contains less than about 0.25 weight percent titanium

dioxide, and most preferably contains no titanium dioxide.

Titanium-dioxide free compositions require less pigment to achieve the
desired black color density and exhibit the added benefit of less die-lip buildup
during extrusion of the sheet. In such cases, black oxide pigment is present in an

amount of less than 3 percent by weight of the container.

In most cases, the black iron oxide pigment is present in an amount of less
than 4 weight percent of the container, while generally the container has a wall
caliper of from about 10 to about 50 mils, and typically has a wall caliper of from

about 15 to about 25 mils.



10

15

20

25

30

CA 02424493 2003-04-04

Express Mail Label No. EF148740824US 3

A preferred thermoformed ‘disposable food container is made from a black-
pigmented, mineral-filled polypropylene sheet comprising from about 30 to about
80 percent by weight of a matrix polymer composition consisting predominantly
of a polypropylene polymer and optionally including a polyethylene polymer,
from about 10 to about 60 weight percent of a mineral filler, wherein the container
1s pigmented with a black colorant composition consisting essentially of a black
iron oxide pigment and a green pigment, and wherein the black iron oxide

pigment is present in an amount of up to about 5 weight percent of the container.

Typically, a preferred thermoformed disposable food container contains
from about 20 to about 40 weight percent mica, from about 2.5 to about 25
weight percent calcium carbonate, and less than 4 weight percent black iron oxide
pigment. Especially preferred are compositions containing less than about 0.25
welght percent titanium dioxide, or those containing no titanium dioxide. Such a
composition may contain from about 1 weight percent to about 3 weight percent
of a black 1ron oxide pigment, and typically less than about 3 weight percent of a
black ron oxide pigment. About 2 weight percent of a biack iron oxide pigment

is a preferred iron oxide pigment loading.

An especially preferred matrix polymer composition consists of a
polypropylene polymer and a polyethylene polymer, wherein the polyethylene
polymer 1s present in an amount of from about 1 to about 15 percent by weight of
the container, with polyethylene being present from about 2.5 to about 7.5 percent
by weight of the container in many cases. A preferred polyethylene polymer is
HDPE. The polypropylene polymer usually 1s present in an amount of from about
40 to about 60 percent by weight of the container and may be 1sotactic

polypropylene when a polypropylene embodiment of the invention is employed.

Brief Description of Drawings

The mmvention 1s described 1n detail below with reference to the various

drawings. In the drawings:
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Figure 1 1s a view 1n perspective of a plate constructed in accordance with

the present invention;

Figure 2 1s a view in cross-section and elevation of the plate of Figure 1

illustrating the profile of the plate; and

Figure 3 15 a schematic diagram illustrating the various dimensions of the

plate of Figures 1 and 2.

Detailed Description

The invention is described in detail below with reference to the figures.

Such description 1s for purposes of illustration only and is not limitative of the
invention in any way. Numerous modifications within the spirit and scope of the
present invention, set forth in the appended claims, will be readily apparent to

those of skill in the art.

Definitions and Materials
Unless otherwise specified, the following terms have the following

meanings:

“Sheet”, “sheet stock’” and the like refers to both a web or roll of material

and to material that 1s cut into sheet form for processing.

Unless otherwise indicated, “mil”, “mils” and like terminology refers to
thousandths of an inch and dimensions appear in inches. Likewise, caliper is the

thickness of matenal and 1s expressed in mils unless otherwise specified.

The term major component, predominant component and the like refers to
a component making up at least about 50% of a composition or that class of
compound 1n the composition by weight as the context indicates; for example, a

filler 1s the predominant filler in a filled plastic composition if it makes up more

\\\\\\
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than about 50% by weight of the filler in the composition based on the combined weight of
fillers in the composition, and a resin is the predominant resin in a composition if it makes

up more than 50 percent of the resin in the composition.

Percents reter to weight percents.

The thermoplastic material may be a filled or unfilled material including a
polymeric material selected from the group consisting of: polyamides, polyacrylates,
polysulfones, polyetherketones, polycarbonates, acrylics, polyphenylene sulfides, acetals,
polyetherimides, polyphenylene ethers or oxides, styrene-maleic anhydride copolymers,
styrene-acrylonitrile copolymers, polyvinylchlorides and mixtures thereof. A preferred
thermoplastic material comprises a foamed or solid polymeric material selected from the
group consisting of: polyesters, polystyrenes, polypropylenes, polyethylenes and mixtures
thereof. In preferred embodiments, the container is made from a mineral-filled

polypropylene sheet.

Polypropylene polymers which are suitable are preferably selected from the
group consisting of isotactic polypropylene, and copolymers of propylene and ethylene
wherein the ethylene moiety is less than about 10% of the units making up the polymer, and
mixtures thereof. Generally, such polymers have a melt flow index from about 0.3 to

about 4, but most preferably the polymer is isotactic polypropylene with a melt-flow index

of about 1.5.

A polyethylene polymer or component may be any suitable polyethylene
such as HDPE, LDPE, MDPE, LLDPE or mixtures thereof and may be melt-blended
with polypropylene if so desired. The various polyethylene polymers referred to herein

are described at length in the Encyclopedia of Polymer Science & Engineering (2d Ed.),
Vol. 6; pp: 383-522, Wiley 1986. HDPE refers to high density polyethylene which

1S substantially linear and has a density of generally greater that 0.94 up to
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about 0.97 g/cc. LDPE refers to low density polyethylene which 1s characterized by

relatively long chain branching and a density of about 0.912 to about 0.925 g/cc. LLDPE
or linear low density polyethylene i1s characterized by short chain branching and a density of
from about 0.92 to about 0.94 g/cc. Finally, intermediate density polyethylene (MDPE) is

characterized by relatively low branching and a density of from about 0.925 to about 0.94

g/cc.

Mineral fillers include mica, talc, kaolin, bentonite, wollastonite, glass in its
various forms such as milled or unmilled glass fiber, glass beads (solid or hollow), silica, or
silicon carbide whiskers and the like or mixtures thereof. Polypropylene compositions of
the invention may be melt-compounded compositions with acidic-type mineral fillers such
as mica, as well as other mineral fillers such as calcium carbonate, talc, barium sulfate,
calcium sulfate, magnesium sulfate, clays, glass, dolomite, alumina, ceramics, silica, and so
forth. Many of these materials are enumerated in the Encyclopedia of Materials Science

and Engineering, Vol. # 3, pp. 1745-1759, MIT Press, Cambridge, MA (1986).

Combinations of fillers are preferred in some embodiments.

Black iron oxide pigment and the like terminology refers to iron oxide based

black pigments optionally including oxides of other metals as is known and disclosed, for

example, in U.S. Pat. Nos. 6,235,106; 5,154,769 and 4,090,888.

Green pigment means and includes, but is not limited to, phthalocyanine green

pigment also known in the art as Green 7 pigment.

"Thermoforming", "thermoformed" and like terminology is given its
ordinary meaning. In the simplest form, thermoforming is the draping of a softened

sheet over a shaped mold. In the more advanced form, thermoforming is the automatic

high speed positioning of a sheet having an accurately controlled temperature into
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a pneumatically actuated forming station whereby the article's shape 1s defined by the mold,
followed by trimming and regrind collection as is well known in the art.  Still other
alternative arrangements include the use of drape, vacuum, pressure, free blowing, matched
die, billow drape, vacuum snap-back, billow vacuum, plug assist vacuum, reverse draw with
plug assist, pressure bubble immersion, trapped sheet, slip, diaphragm, twin-sheet cut sheet,
twin-sheet roll-fed forming or any suitable combinations of the above. Details are
provided in J. L. Throne's book, Thermoforming, published in 1987 by Coulthard, pages 21
through 29 of that book. Suitable alternate arrangements also include a pillow forming
technique which creates a positive air pressure between two heat softened sheets to inflate
them against a clamped male/female mold system to produce a hollow product. Metal
molds are etched with patterns ranging from fine to coarse in order to simulate a natural or
grain like texturized look. Suitable formed articles are trimmed in line with a cutting die
and regrind is optionally reused since the material 1s thermoplastic in nature. Other
arrangements for productivity enhancements include the simultaneous forming of multiple
articles with multiple dies in order to maximize throughput and minimize scrap. In some
preferred embodiments, the melt-compounded composition from which the articles are
made may include polypropylene and optionally further includes a polyethylene component
and titanium dioxide. Suitable materials and techniques for fabricating the disposable

containers of the present invention from thermoplastic materials appear in U.S. Patent No.

6,211,501 to McCarthy et al, as well as U.S. Patent No. 6,211,500 to Cochran 11 et al.

Example 1 and Comparative Examples A and B

Melt-compounded and extruded sheet material was prepared using a
polypropylene/polyethylene matrix polymer composition, mica and calcium carbonate filler
having generally the compositions listed in Table 1, wherein the component sources 1s listed

below:
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Polypropylene - Exxon PP 4772
(and minor amounts of PP Carrier resin)

HDPE — Exxon HD-7845

S
Mica — Franklin L-140
Calcium Carbonate — Huber Hubercarb 325
10 Titanium dioxide — Kronos 2073
or Trioxide TR 23
Carbon black — Schulman Polyblack 4601
FDA black dispersion, includes matrix polymer
15
Iron oxide black pigment - Bayer
Iron oxide black 318 M
Phthalocyanine green pigment - Sun Chemical 264-8142
20
Table 1 — Compositions
:; - _: fl:mr ) o B LWeightPgrcgnr: :1 N
| _Component T Examples A, B |  Example 1
Polypropylene I S} U B SR 1 O - B
\HDPE =~ | 4 — j____..______l,
| Mica ¢ 3¢ ¢ 30
Caleum Carbonate | 10 1| 10
' Titantum Dioxide 0.5 0.5
 (White) I
| CarbonBlack | 4 1 el
Green - | - 0.25
Phthalocyanine
m_t__** e N U ]
IronOxideBlack | - = | = 35 |
*imcludes matrix polymer
25 Examples 1, A and B were generally of the same black color density and

were prepared using FDA carbon black (Schulman Polyblak 4601) at 4 wt.%.
Example B was provided with a polypropylene cap layer (1 mil) and then all

samples were tested for extractables as detailed in Table 2 below.
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Table 2 — Extraction Data tor Polypropylene Compositions

Sample ~____Extractables (mg/in®) ]
 Water 212°F | Heptane 150°F | Heptane 120°F

1 . 2hours |  2hours } 30 minutes
Example 1 - | 0.04 0.25 0.06
Non-carbon

| black* o I

| Example A - 0.03 , 0.37 0.13

| Carbon black o .
Example B - <0.01 0.34 0.10

| Carbon black
with PP cap

| layer _ I A

*Black Iron Oxide Pig;neht,E.S-;ercent

It will be appreciated from Table 2 that the extractables observed with
heptane were much higher with the carbon black examples, especially with respect
to the second heptane test. This was so even when a cap layer of 1 mil thickness
polypropylene was employed. These characteristics are consistent with cooking
tests where the carbon black pigment was found to leach into bacon grease and

discolor the food.

Examples 2, 3, C
It was further found 1n accordance with the invention that the amount of

pigment required could be greatly reduced 1f titanium dioxide was eliminated
from the composition. In this respect, there is shown in Table 3 three generally
equivalent color density compositions, wherein the amount of black iron oxide
pigment can be reduced by about 40% simply by eliminating the titanium dioxide.
The various components used for the compositions of Table 3 are the same as

those histed above.
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Table 3 - Equivalent Color Density Black Polypropylene Compositions
Weight Percent

Component Example C Example 2* Example 3**
Polypropylene 51.5 51.75 53.86
HDPE 4 4 4
Mica 30 30 30
Calcium Carbonate 10 10 10
Titanium Dioxide
White 0.5 0.5 0
Carbon Black 4% -- --
Green Organic - 0.25 0.14
Pigment
Iron Oxide Black -- 3.5 2

* Formualted with 60.69% pigment PP Concentrate

**  Formulated with 53.55% pigment PP Concentrate

***  Includes matrix polymer

Preferred Embodiments

In general, products of the invention are made by first extruding a poly-
propylene sheet of suitable composition as described in the '500 and '501 patents followed
by thermoforming the sheet as is also described in the '5S00 and '501 patents. Various
components are further enumerated in U.S. Patent No. 6,733,852, entitled "Disposable
Serving Plate With Sidewall-Engaged Sealing Cover". A suitable container shape is that
described 1n U.S. Patent No. 6,474,497, entitled "Smooth Profiled Food Service Articles".

These plates have the characteristics seen in Figures 1-3 below and in Tables 4-6.

[Hustrated in Figures 1 through 3, there is a plate 10 which includes a
planar center 12 which, in turn, includes an outer peripheral surface 14. This center
region 12 may have a slight convex crown to improve plate stability during use.

The planar center 12 forms a bottom for the plate 10. An outwardly projecting

sidewall 16 includes a first rim portion 18 which is joined to the outer



10

£S5

20

30

CA 02424493 2003-04-04

Express Mail Label No. EF148740834US 11

peripheral surface 14 of the planar center 12. A second rim portion 20 is joined to
the first rim portion 18. The first rim portion 18 and the second rim portion 20
form the outwardly projecting sidewall 16 which forms the sidewall of the plate
10. A nm 22 includes a third rim portion 24 which is joined to the second rim
portion 20 of the outwardly projecting sidewall 16. A fourth rim portion 26 is
jotned to the third nm portion 24. The fourth rim portion 26 forms the outer edge
of the plate 10.

Figure 3 illustrates a partial cross-sectional view of a plate, diameter D,
according to the present invention. The plate 10 defines a center line 34. A base
or bottom-forming portion 30 extends from the center line 34 to an outer

penipheral portion 32.

From the center line 34 a predetermined distance X12 extends toward the
outer peripheral surface forming portion 32. A distance Y12 extends a
predetermined distance from the base or bottom-forming portion 30 upwardly
therefrom. A radius R12 extends from the intersection point of the distance X12
and Y12 to form a first nm portion 36 of the outwardly projecting sidewall 35.
The first rim portion 36 s defined by an arc A12 which extends from a
substantially vertical line defined at an outer peripheral point 37 to a fixed point

40. The arc A12 may be approximately 60°.

A distance X22 extends from the center line 34 to a predetermined point.
A distance Y22 extends from the base or bottom-forming portion 30 of the plate
10 downwardly a predetermined distance. A radius R22 extends from the
intersection of the lines X22 and Y22 to define the radius of curvature of a second
nm portion 38 of the sidewall 35. The radius R22 extends from the first fixed
pont 40 to the second fixed point 42 through an arc A22. The arc A22 may be

approximately 4°.
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A distance X32 extends from the center line 34 to a predetermined
distance. A distance Y32 extends from the base or bottom-forming section 30 of
the plate 10 to project upwardly a predetermined distance. A radius R32 extends
from the intersection of the lines X32 and Y32 which is the radius of the third nm
portion 44 of the rim 46. The radius R32 extends from the second fixed point 42
to a third fixed point 48. An arc A32 is formed between the second fixed point 44
and the third fixed point 48 to extend a predetermined distance. The arc A32 may

be approximately 55°.

A distance X42 extends a predetermined distance from the center line 34.
Similarly, a distance Y42 extends from the base or bottorn-f'orming section 30 of
the plate 10 to project upwardly. A radius R42 extends from the intersection of
the lines X42 and Y42 to define the radius of curvature of a fourth rim portion 47
of the nm 46. An arc A42 1s formed between the third fixed point 48 and a fourth
fixed point 50 at diameter D from the center line. The arc A42 may be
approximately 60°. A section disposed at S0 forms the outer edge of the plate.

The article made according to the present invention may have any
particular size or shape. In various embodiments of the present invention the
contaimner may be a 9" or 11" plate with profile coordinates as illustrated in
Figures 1 through 3 having the dimensions, angles, or relative dimensions

enumerated in Tables 4 through 6.
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Table 4 - Dimensions and Angles For 9 Plate

DIMENSION and ANGLES VALUE (inches or degrees)

L R12 o - 0.537
) X12 . - 3.156
Yiz 0.537
R22 #__ 2.057

X22 5.402 |
R32 0.564
X2 4.167

R42 0.385
B X42 4.167
Y42 0.258

Al2 60.00°

- R s S vyl

A22 4.19°

bbbl e— =——=vh . -~ v ~r-wr-w-a- i s—rS. SN

A32 55.81°

A42 —— 60.00°

i

el .

r‘l—_—__‘__ﬁwﬂ_ . v e——— A ~ypfy——id.

‘ D ~9.00

w——— ————4———’--——'——-——-_- ke

BOTTOM CONVEX CRO 0.06

Table 5 - Dimensions and Angies For 1 1’ PLATE

DIMENSION/ANGLES VALUE (inches or degrees j

~ RI2 0.656
- X12 - - 3.857
Y12 ] 0.656 B
R22 B | 2514
X22 B . 6.602
Y22 0.929
R32 0.689
5.09:
0.097
0.470
X42 ] 5.093 |
Y42 0.315 ]
Al2 60.00°
A22 4.19°
A32 55.81° h

1

l

l AL ~60.00°
. D 11.00
| BOTTOM CONVEX CROWN | 0.06

— S— AT ——_—ta

|

i
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Table 6 - Dimensions For 9" and 11" PLATES

| DIMENSION VALUES (Dimensionless or degrees) |
RATIO OR
ANGLE PREFERRED  MINIMUM MAXIMUM |
0.075 |
0.060 0.045 0.075
0.275
0.720
0,063 — 0100
0.063 0.050 0.075
X32/D 0.463 0370 | 0555
Y32D | 0.009 0.007 0.011
_ RAD  }  0.043 0034 | 0052
X42/D 0463 | 0370 0555
Y42/D 0029 0023 | 0.035
Al2 60.00° 55.00° 75.00°
A22 4.19° 1.00° 10.00°
A2 55.81° 45.00° 75.00°
A42 60.00° 45.00° 75.00°

Salient features of the plate illustrated in Figures 1 through 3 generally
include a substantially planar center portion (which may be crowned as noted
above and illustrated throughout the vanous figures) with four adjacent rim
portions extending outwardly therefrom, each nm portion defining a radius of
curvature as set forth above and further noted below. The first im portion
extends outwardly from the planar center portion and is convex upwardly as
shown. There 1s defined by the plate a first arc A12 with a first radius of
curvature R12 wherein the arc has a length S1. A second rim portion is joined to
the first nm portion and 1s downwardly convex, defining a second arc A22, with a
radius of curvature R22 and a length S2. A third, downwardly convex, rim
portion is joined to the second nim portion and defines another arc A32. There is
defined a third radius of curvature R32 and a third arc length S3. A tangent to the
third arc at the upper portion thereof is substantially parallel to the planer center

portion as shown in Figure 2. A fourth rim portion is joined to the third nm
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portion, which is also downwardly convex. The fourth nm portion defines a

fourth arc A42 with a length S4, with a radius of curvature R42.

The length of the second arc, S2 is generally less the length of the fourth
arc S4, which, in turn, is less than the length S1 of the first arc A12. The radius of
curvature R42 of the fourth arc 1s less than the radius of curvature R32 of the third
rim portion, which in turn, is less than radius of curvature R22 of the second rim
portion. The angle of the first arc, A12 is generally greater that about 55 degrees,
while, the angle of the third arc, A32 is generally greater than about 45 degrees as
is set forth in the foregoing tables. The angle of the fourth arc A42 is generally
less than about 75 degrees and more preferably 1s about 60 degrées.

Typically, the length S1 of arc A12 15 equivalent to the length S3 of arc
A32 and R12 of the first im portion 1s equivalent 1n length to the radius of

curvature R32 of the third nm portion.

Generally speaking, the height of the center of curvature of the first arc
(that is the origin of ray R12) above the central planar portion 1s substantially less
than, perhaps twenty five percent or so less than, the distance that the center of
curvature of the second nm portion (the origin of ray R22) is below the central

planar portion. In other words, the length Y12 1s about 0.75 times or less the

length Y22.

So also, the honzontal displacement of the center of curvature of the
second rim portion from the center of curvature of the first nm portion is at least
about twice the length of the first radius of curvature R12. The height of the
center of curvature of the third nm portion above the central planar portion 1s
generally less than the height of the center of curvature of the fourth nm portion
above the plane of the central planar portion. The horizontal displacement of the
center of curvature of the second nm portion 1s generally outwardly disposed from

the center of curvature of the third and fourth rim portions. A further noteworthy
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feature of the plate of Figures 1 through 3 is that the height of the center of
curvature of the third nm portion above the planar central portion is less than
about 0.3 times the radius of curvature R42 of the fourth rim portion; while the
height of the center of curvature of the fourth rim portion above the plane of the

central portion 1s at least about 0.4 times the first radius of curvature R12.

The invention has been described in detail hereinabove in connection with
numerous embodiments. That discussion is not intended to limit in any way the
scope of the present invention which is defined in the appended claims. It will be
readily appreciated by one of skill in the art that the particular embodiments
1llustrated may be scaled up or down in size with the relative prbportions shown
herein or that product shapes such as square or rectangular with rounded comers,
tnangular, multi-sided, oval platters, polygonal platters with rounded comers and
the hike may be formed n accordance with the present invention. Typical

products include plates, bowls, trays, deep dish containers, platters and so forth.
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CLAIMS,

1. A thermoformed disposable food container formed from a thermoplastic sheet
material comprising polypropylene, wherein the sheet 1s pigmented black with a colorant
composition consisting essentially of a black iron oxide pigment and phthalocyanine green,
the weight ratio of black iron oxide pigment to phthalocyanine green being at least about 10:1
and said black iron oxide pigment is present in an amount of up to about 5 weight percent of
the container, and wherein further the sheet material exhibits a lower extractables content 1n

heptane compared to a like sheet material pigmented black with carbon black.

2. The thermoformed disposable food container according to Claim 1, wherein said
thermoplastic sheet material further comprises a polymer selected from the group consisting
of polyesters, polystyrenes, polyethylenes, polyamides, polyacrylates, polysulfones,
polyetherketones, polycarbonates, acrylics, polyphenylene sulfides, acetals, polyetherimides,
polyphenylene ethers or oxides, styrene-maleic anhydride copolymers, styrene-acrylonitrile

copolymers, polyvinylchlorides and mixtures thereof.

3. The thermoformed disposable food container according to Claim 2, wherein said

thermoplastic sheet matenal 1s a mineral-filled thermoplastic sheet matenal.

4, The thermotformed disposable food container according to Claim 3, wherein said

mineral-filled thermoplastic sheet material includes mica.

5. The thermoformed disposable food container according to Claim 1, wherein said

thermoplastic sheet material contains less than about 0.25 weight percent titanium dioxide.

6. The thermotormed disposable food container according to Claim 5, wherein said

mineral-filled thermoplastic sheet material contains no titanium dioxide.
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7. The thermoformed disposable food container according to Claim 6, wherein said
black iron oxide pigment is present in an amount of less than 3 percent by weight of said

container.

8. The thermoformed disposable food container according to Claim 1, wherein said

black iron oxide pigment is present in an amount of less than 4 weight percent of said

contaliner.

9. The thermoformed disposable food container according to Claim 1, having a

wall caliper of from about 10 to about 50 muls.

10. The thermoformed disposable food container according to Claim 9, having a

wall caliper of from about 15 to about 25 muls.

11. A thermoformed disposable food container made from a black-pigmented,
mineral-filled polypropylene sheet comprising from about 30 to about 80 percent by weight
of a matrix polymer composition consisting predominantly of a polypropylene polymer and
optionally including a polyethylene polymer, from about 10 to about 60 weight percent of a
mineral filler, wherein said container is pigmented with a black colorant composition
consisting essentially of a black iron oxide pigment and phthalocyanine green, the weight
ratio of black 1ron oxide pigment to phtalocyanine green is at least about 10:1, and said black

iron oxide pigment 1s present in an amount of up to about 5 weight percent of said container,

and wherein further the sheet material exhibits a lower extractables content in heptane

compared to a like sheet material pigmented black with carbon black.

12. The thermoformed disposable food container according to Claim 11, containing

from about 20 to about 40 weight percent mica.

13. The thermoformed disposable tood container according to Claim 11, containing less

than 4 weight percent black 1ron oxide pigment.
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14, The thermoformed disposable food container according to Claim 11, containing less

than about 0.25 weight percent titanium dioxide.

13. The thermoformed disposable food container according to Claim 14, containing no

titammum dioxide.

16. The thermoformed disposable food container according to Claim 135, wherein said

composition contains from about 1 weight percent to about 3 weight percent of a black 1ron oxide

pigment.

17. The thermoformed disposable food container according to Claim 15, containing less

than about 3 weight percent of a black 1ron oxide pigment.

18. The thermoformed disposable food container according to Claim 17, containing

about 2 weight percent of a black iron oxide pigment.

19. The thermoformed disposable food container according to Claim 11, wherein
said matrix polymer composition consists of a polypropylene polymer and a polyethylene

polymer.

20. The thermoformed disposable food container according to Claim 19, wherein said

polyethylene polymer is present in an amount of from about 1 to about 15 percent by weight of

sald container.

21. The thermoformed disposable food container according to Claim 20, wherein said
polyethylene polymer composition is present in an amount of from 2.5 to about 7.5 percent by

weight of said container.

22. The thermoformed disposable food container according to Claim 21, wherein said

polyethylene polymer is HDPE.
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23. The thermoformed disposable food container according to Claim 11, wherein said
polypropylene polymer is present in an amount of from about 40 to about 60 percent by weight of

said container.

24, The thermoformed disposable food container according to Claim 23, wherein said

polypropylene polymer 1s 1sotactic polypropylene.

25. The thermoformed disposable food container according to Claim 11, having a wall

caliper of from about 10 to about 50 mils.

26. The thermoformed disposable food container according to Claim 25, having a wall
caliper of from about 15 to about 25 muls.

27. The thermoformed disposable food container according to Claim 1, wherein said

polypropylene is melt-blended with said colorant composition.

28. The thermoformed disposable food container according to Claim 11, wherein

said matrix polymer composttion is melt-blended with said colorant composition.

29. A thermotormed disposable food container made from a black-pigmented,
mineral-filled polypropylene sheet comprising from about 30 to about 80 percent by weight
of a matrix polymer composition consisting predominantly of a polypropylene polymer and
optionally including a polyethylene polymer, from about 20 to about 40 weight percent of a
mineral filler, wherein said container is pigmented with a black colorant composition
consisting éssentially of a black 1ron oxide pigment and a green pigment, wherein said black
iron oxide pigment is present in an amount of up to about 5 weight percent of said container,
and wherein the thermoformed disposable food container further comprises from about 2.5 to

about 25 weight percent calcium carbonate and from about 20 to about 40 weight percent

mica.
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