
;e3essl:,6bTwk~ T Date of Filing PF14 19 October 2004  COATING COMPOSITION
Technical Field   S The present invention relates to coating compositions
which form coatings which have useful thermal properties. Background Art 10
It is well understood that heat can be transmitted from one place to
another by three mechanisms, namely radiation, conduction and convection.
The benefits of insulating buildings and other structures 15 have long been
understood, Typically, buildings and other structures are insulated using
poor thermal conductive materials such as fibreglass end wool. These
materials are typically used in the walls and ceilings of structures to
retard the transfer of heat into the structure during 20 warmer months, and
to retard the transfer of heat out of the structure during cooler months. A
number of attempts have been made to develop paints that effectively retard
the transfer of heat through a surface 25 to which the paint has been
applied. For example, materials such as sodium bicarbonate and steric acid,
potassium titanate fibres, glass frit, aluminium flakes, vermiculite,
perlite and glass wool have a11 been considered as possible additives to
paint to produce 30 thermally insulating paints. Each of these additives
has been of only limited value in producing thermally insulating paints.
Further, the inclusion of such additives in paint often detracts from the
desirable properties of paint, such as its ease of application to 35
surfaces, and the aesthetic appearance of the paint coating.   Date of
Filing PF14 19 October 2004  - 2  One paint product which has been
described as having good thermal insulative properties is described in the
specification for Australian patent no. 601148. That specification
describes a high build paint coating formed 5 from a composition comprising
a hardenable liquid paint base, silica particles and bagasse particles,
wherein the silica and bagasse particles comprise up to 60 percent by
weight of the mixture. This coating is described as being effective in
maintaining a reduced temperature in the l0 interior of a structure subject
to radiant heat compared to an equivalent unpainted structure. The
described composition does however suffer from a number of disadvantages.
The described dimensions of the bagasse particles included in the
composition make the composition 



15 difficult to apply to a surface and may have undesirable effects on the
appearance of the paint coating. Further, the large particle sizes of the
silica and bagasse particles used in some embodiments of the invention
result in coatings which are likely to suffer from fungal 20 problems. The
large particle sizes result in a very thin layer of the other components of
the composition over the silica and bagasse particles in the coating formed
from the composition. In some embodiments, this thin layer does not provide
adequate protection from moisture 25 reaching the bagasse particles thereby
allowing the growth of fungi. Further, the required thickness of the paint
coating to render it effective make the composition an unsuitable product
for use in applications where thinner coatings of paint are required, such
as interior and 30 exterior house paints and automotive finishes. f The
-specification for Australian patent application no. 10487/92 describes the
use of microcrystalline cellulose - particles having an average particle
size or 1 to 10 ~m in 35 paper coating compositions. The paper coating
compositions described in that specification comprise the particles of
cellulose in an aqueous suspension. The   Date of Filing PF14 19 October
2004   - 3  paper coating compositions described in that specification are
said to be useful for enhancing the performance of commercial optical
brighteners. There is no suggestion or indication in that document that
coatings formed from the 5 compositions disclosed in that document may have
an effect in altering the transfer of heat through paper or any other
surface to which the coating composition is applied. Disclosure of the
Invention 10 The inventors have surprisingly found that coating
compositions containing cellulose particles having an average dry particle
size of less than 10 microns (10 Vim) dispersed throughout the coating
composition produce 15 coatings which have useful thermal properties. In
one aspect, the present invention provides a coating composition comprising
(i) a supporting medium, and 20 (ii) a plurality of cellulose particles,
having an average dry particle size of less than 10 ~~m, dispersed in the
supporting medium in an amount of less than about 10 g/L, excluding aqueous
coating compositions adapted for application to paper. 25 The cellulose
particles can be obtained by any means known in the art for obtaining
cellulose particles having an average dry particle size of less than 10
Vim. The cellulose particles can be obtained from cellulose fibres, 30
cellulose derivatives or a combination of both. The cellulose particles can
be derived from suitable natural materials such as radiata pine and
macadamia shells. Such cellulose particles can be micronised to achieve the
desired average dry particle size. Preferably, the 35 cellulose particles
comprise particles of microcrystalline cellulose.   



- 4  Date of Filing PF14 19 October 2004 Commercially available
microcrystalline cellulose particles which may be used in the coating
composition according to the present invention include Avicel l.02330.0000
produced by Merck Australia Pty Ltd for thin 5 film chromatography. This
product consists of microcrystalline cellulose particles present in the
form of rod shaped particles having an average size of 4 x 25 ~tm. Gahen
added to a liquid supporting medium and dispersed under high shear, these
particles break up into 1C particles having an average dry particle size of
approximately 4 x 7 ~tm. In some embodiments of the invention, the
cellulose particles have an average dry particle size of less than 15 1
~tm. Preferably, substantially all of the cellulose particles have
substantially identical particle size, that is, t~article sizes within 20
percent of the average particle 20 size in the composition. The amount of
cellulose particles in the coating composition is less than about 10 g/L,
typically in the range 0.0002 g/L to 10 g/L. Typically, the amount of 25
cellulose particles in the coating composition is less than 5 g/L. A
coating composition according to the present invention may, for example,
contain cellulose particles in an amount within the range 0.0l g/L to 0.1
g/L, or within the range 0.0002 g/L to 0.01 g/L.   Date of Filing PF14 - 19
October 2004 . , _ 5 _ Typically the supporting medium is a liquid medium
which when applied to a surface forms a coating on the surface. As used
herein, the term "liquid" is taken to include amorphous, gelatinous, fluid
and pourable substances. 5 Typically, the supporting medium is a liquid
paint based composition which when applied to a surface and dried forms a
dry paint coating on the surface. A liquid paint based composition
typically consists of a polymer, 10 solvents, various additives and often
pigments. In some embodiments of the invention, a chemical reaction
crosslinking the polymer in the liquid paint based composition occurs when
the coating composition is applied to a surface and dried. Paint based
compositions 15 typically contain polymers such as polyesters, alkyds,
acrylics, polyurethanes, epoxies,, vinyls, polyamides, silicones, or
combinations of these polymers. Solvents typically used in liquid paint
based compositions include water or organic or, inorganic solvents. 20
Suitable liquid supporting media can also be a non-paint based composition
that can solidify to form a coating on a surface. Examples of such media
include polymeric compounds (e. g. polyethylene, poly(vinylchloride), 25
polypropylene, nylons), or resin or paper compositions. Suitable liquid
supporting media can also be a medium that does not solidify when applied
to_a surface, but rather forms a gelatinous or viscous liquid coating on
the 30 surface. 



The supporting medium can also be a media adapted for forming free standing
coating compositions, such as filmlike materials, which can be applied to a
surf ace to form 35 a coating on the surface. For example, a clear plastic
film adapted for application to glass, such as a window, to form a coating
on the glass.   Date of FI(InQ PF14 19 October 2004 _ 6 _ The supporting
medium may also be an adhesive. For example, the supporting medium may be
an adhesive layer applied to a surface of a window film to bond the window
5 film to glass or to further sheets of window film in the case of a
mufti-layered window film. The supporting medium may be a conventional
coating composition, such as a conventional paint based coating 10
composition. The cellulose particles may be dispersed in the supporting
medium by means known in the art. When the supporting medium is a liquid,
such as a liquid paint based 15 composition, the cellulose particles are
typically dispersed under high shear, typically using equipment known. as a
High Shear Disperser. When the supporting medium~is a media adapted for
forming a free standing coating composition, such as a plastic film, the
cellulose 20 particles are typically dispersed in the supporting media
during the manufacture of the coating composition. The coating compositions
according to the present invention may be applied to a surface to form a
coating on 25 the surface by any means known in the art for applying
similar coating compositions not containing cellulose particles to a
surface to form a coating on the surface. When the supporting medium is a
conventional coating 30 composition, the coating composition according_to
the present invention may be applied to the surface of. articles or
structures to form a coating on the surface using standard techniques known
in the art for applying the conventional coating composition to a surface
to form 35 a coating on the surface. For example, when the supporting
medium is a conventional paint based composition, the coating composition
of the present   Date of Filing PFl4 19 October 2004 ' ' _ ~ _ invention
may be painted on the surface of an article or structure and dried to form
a coating on the surface. The coating composition may be adapted for
forming a 5 coating on a natural or artificial material. In various
embodiments of the invention, the coating composition is adapted for
forming a coating on a plastic material, a fabric, a-fibre, a film, a
ceramic, a composite material, concrete, wood, human or animal skin or
metal or metal 10 alloy. 



In some embodiments, the coating composition is adapted for forming a
coating on a portion of an article or structure such as a vehicle,
building, transportable 15 container or a storage tank. In some
embodiments, the coating composition is adapted for. forming a coating on
walls, roof or other parts of a building. Similarly, in some embodiments of
the invention, the coating composition is adapted for forming a coating on
a surface of an 20 automobile. In a preferred embodiment, the coating
composition zs a paint based composition adapted to dry to form a dry film
coating of a thickness of between 2 and 250 ~m when applied 25 to a
surface. In the case of paint based compositions adapted for application to
the interior or exterior of structures such as buildings, the paint based
composition is preferably adapted to dry to a dry film thickness of between
35 and 120 ~.m. In the case of paints for use as 30 automotive finishes,
the paint based composition is preferably adapted to dry to a thickness of
between about 2 0 and 7 0 ~.cm . In another aspect, the present invention
provides a 35 coating formed from a coating composition according to the
present invention.   Date of Filing PF14 7 9 October 2004 _ g _ The coating
can be a solid material, a film-like material or a gelatinous or viscous
liquid material. . In a further aspect, the present invention provides an 5
article or structure wherein at least one surface.of the article or
structure has applied to it a coating formed , from a coating composition
according to the present invention. 10 In various embodiments of the
invention, a coating according to the present invention may form one or
more layers of a mufti-layer coating. For example, a coating according to
the present invention may form an undercoat or first coating layer on a
surface, with a top coat 1S formed over the undercoat layer using a coating
composition not containing cellulose particles. The present inventors have
surprisingly found that the coatings according to the present invention
have useful 20 thermal properties. The inventors have found that when a
coating according to the present invention is applied to a surface, and the
coated surface is exposed to radiant heat, the coating 25 reduces or
increases the heat transferred through the surface compared to similar
coatings formed from coating compositions not containing particles of
cellulose. For example, when a coating according to the present 30
invention is applied to the external surfaces of a metal structure, and the
structure is exposed to radiant heat, the coating insulates the structure
maintaining the interior of the structure at a temperature significantly
lower than that of an equivalent structure having a 



35 coating formed from a similar coating composition not containing
particles of cellulose, or an equivalent structure having no coating on the
external surfaces.   Date of Filing PF14 19 October 2004 - 9 - _ Further
experiments undertaken by the inventors also suggest that if the ambient
temperature outside the structure falls below the internal temperature of
the structure, the coating on the external surface of the 5 structure
serves to facilitate the transmission of heat out of the structure at a
more rapid rate than an equivalent structure having a coating on the
external surfaces formed from a similar coating composition not containing
cellulose particles, or an equivalent structure to having no coating on the
external surfaces. This is a particularly useful feature for structures
such as~ buildings containing heat generating machinery, such as electric
motors; welding bays or the like. 1S When the coating is a plastic film
applied to a glass surface such as a window, and the coated surface exposed
to radiant heat, the inventors have found that the coating increases the
heat transferred through the surface compared to a similar plastic film
coating not containing 20 cellulose particles. The inventors have also
surprisingly found that the smaller the average particle size of the
cellulose particles dispersed in the coating composition, the lower 25 the
proportion of cellulose particles required to be added to the composition
to maintain the useful thermal properties of coatings formed from the
composition. For example, a paint coating .of 200 ~m dry film thickness
formed from a liquid paint based composition according to 30 the present
invention containing 1 g/L of microcrystalline cellulose particles has
similar thermal properties to a paint coating formed from a composition
containing about 15 g/L of micronised cellulose particles having average
size of about 16,m in a coating of 200 ~.m dry film 35 thickness.
Experiments by the inventors have also demonstrated that the thermal
properties of co~tin s g formed from coating compositions containing
cellulose   Date of Filing PF14 19 October 2004 - 10  particles~having an
average dry particle size of less than 10 ~.m is retained as the proportion
of cellulose particles in the composition is decreased from 1 g/L to 0.0002
g/L. 5 Brief Description of Drawings 10 15 Hereinafter by way of example
only, preferred embodiments of the invention will now be described with
reference to_ the accompanying drawings in which: Fig. 1 is a
cross-sectional view (not to scale) of the samples tested in the
experiments described herein; Fig. 2 is a diagrammatic view of a test
apparatus; 



Fig. 3 is an enlarged cross-sectional view of the box 30 depicted in Fig.
2; Fig. 4 is a temperature versus time graph of the non20 exposed surfaces
of Samples A, B and C tested in the apparatus depicted in Figs. 2 and 3
wherein radiant heat was applied to the surface of Samples A and B having
the coating (the coating being~a water-based acrylic paint); 25 Fig. Qa is
a temperature versus time graph of the nonexposed surfaces of Samples A, B
and C tested in the apparatus depicted in Figs. 2 and 3 wherein radiant
heat was applied to the surface of Samples A and B not having the coating;
30 Fig. ~b is a temperature versus time graph of the nonexposed surfaces of
Samples C, D and E tested in the apparatus depicted in Figs. 2 and 3
wherein radiant heat was applied to the surface of Samples D and E not
having   Date of Filing PF14 ' 19 October 2004 - 11  the coating (the
coating being a water-based acrylic paint ) ; Fig. 4c is a temperature
versus time graph of the non5 ,exposed surfaces of Samples C, D and E
tested in the apparatus depicted in Figs_ 2 and 3 wherein radiant heat was
applied to the surface of Samples D and E having the coating; 10 Fig. 4d is
a temperature versus time graph of the nonexposed surfaces of Samples C, F
and G tested in the apparatus depicted in Figs. 2 and 3 wherein radiant
heat was applied to the surface of Samples F and G having the coating (the
coating being a water-based acrylic paint); ~. 5 Figs. 5-10 depict
temperature versus time graphs of the non-exposed surfaces of Samples A and
C and a third sample (the Test Sample) tested in the apparatus depicted in
Figs. 2 and 3 wherein radiant heat was applied to the 20 surface of Sample
A and the Test Sample having the coating (the coating being a water-based
acrylic paint); Figs. 11 ~ 12 are temperature versus time graphs of the
non-exposed surfaces of Samples A and C and a third sample 25 (the Test
Sample) tested in the apparatus depicted in Figs. 2 and 3 wherein radiant
heat was applied to the surface of Sample A and the Test Sample having the
coating (the coating on the Test Sample being a polyurethane paint - 2
pack, polyester base and isocyanate catalyst); 30 Fig. 13 is a temperature
versus time graph of the nonexposed surfaces of three samples tested in the
apparatus depicted in Figs. 2 and 3 wherein radiant heat'was applied   Date
of Filing PF14 19 October 2004 - ~.2  to the~surface of the samples having
the coating (the coating being a coil coating of the plastisol type)_ 



Figs. la s~ 15 are temperature versus time graphs of the 5 non-exposed
surfaces of Sample A and a second sample (the Test Sample) tested in the
apparatus depicted in Figs. 2 and 3 wherein radiant heat was applied to the
surface of the samples having the coating (the coating on the Test Sample
being a water based ink); . 10 Fig. 16 is a temperature versus time graph
of the nonexposed surfaces of two samples tested in the apparatus depicted
in Figs. 2 and 3 wherein radiant heat was applied to the surf ace of the
samples having the coating (the 15 coating being a window film); Fig. 17 is
a temperature. versus time graph of the nonexposed surfaces of two samples
having a foam coating and a third sample having no coating tested in the
apparatus 20 depicted in Figs. 2 and 3 wherein radiant heat was applied to
the surface of the samples having the foam coating (the coating being a
fire fighting foam); Modes of Car ing .Out the Invention 25 A
cross-sectional view of the samples used in the experiments described
herein is shown in Fig. 1. The sample 10 comprises a coating 11 applied to
a surface of a substrate 12. 30 In a11 of the experiments described herein,
other than th experiment involving window film coatings applied to glass
sheets, the substrate 12 consisted of a steel`plate of   Date of Filing
PF14 19 October 2004 - 13  dimensions 200 x 300 x 0.9 mm. On one 200 x 300
mm - surface of the steel substrate 12, a coating 11 was formed. The
opposite 200 x 300 mm surface 13 of the steel substrate Z2 was coated with
a thin layer of conventional 5 black paint. Such samples can be considered
representative of coatings applied to structures such as buildings and
vehicles. To allow a comparison of the performance of coatings 10 formed
from coating compositions according to the present invention, experiments
were initially.undertaken by the present inventors on comparison or
reference samples. A coating composition was prepared by adding cellulose
particles at a ratio of 55 grams per litre to a water base 15 acz`Ylic
paint composition and dispersed under high shear. The cellulose particles
in this composition had an average particle size of 5~~Cm. The main
reference sample (Sample A) comprised a steel plate of the dimensions
referred to above. On one of the 20Q x 300 mm surfaces of the steel 20
plate a coating was formed from the prepared coating composition. The
thickness of the paint coating on drying of the paint was measured to be
270m. As indicated above, the opposite 200 x 300 mm surface of the steel
plate was painted`with a thin layer of conventional black paint. 25 The
reference sample and the other samples described herein were tested in the
apparatus depicted in Figs. 2 and 3. 30 The test apparatus comprises a box
30 acting as a heat sink and having walls 31 and a base 32. The walls 31
and base 32 are thermally insulated with polystyrene sheets to prevent heat
loss and to also lessen the likelihood of external condensation. The box 30
contains column blocks 35 of ice 43 laid in a lattice like fashion to
maximize the absorption of heat within the box 30. Twa mufti-speed   



Date of Filing PF14 19 October 2004 _ ~4 _ rotating blade fans 44 are also
available to provide circulation and give a wind chill factor if desired.
The box 30 also has a top surface 33 having three 5 identical rectangular
holes 34 formed therein. Each hole is surrounded by a jig 35 which support
a sample 36, such as the Sample A described above, to be tested by the
apparatus. In Figure 2 the right end rectangular hole 34 is concealed by
the samples 36. 1~0 Above each of the samples 36 is mounted a light source
37 which provides a source of thermal irradiation to the top surface of the
sample 36. The light~sources 37 are suspended from a beam 38 which can be
moved up and down to 15 allow corresponding movement in the position of the
light. sources 37 above the samples 36. Each light source comprises a 100W
tungsten lamp under the control of an electric circuit (not depicted). A
thyristor 2o control (not depicted) is provided in the electric circuit to
allow the brightness of the light sources 37 to be adjusted as required.
Attached to the lower surface 45 of each sample 36 is a 25 Type J
thermocouple 38. The thermocouple 38 is attached to the lower surface 45 by
means of double-sided adhesive tape. The position of the thermocouple 38 is
set by the use of a template which ensures the thermocouple 38 is
positioned in the center of the sample 36 directly below 30 ~ the center of
the light source 37. The thermocouple leads 39 extend out past a foam
rubber strip sealing the box 30 and extend to an electronic cold   Date of
Filing PF14 l9 October 2004 - 15 junction 41 which is, in turn, connected
to a computer 42. The computer 42 stores and displays the temperatures
measured at the lower surface of each sample 36 by each thermocouple 38. 5
During the original set-up and calibration of the test . apparatus, three
polished aluminum sheets having a thickness of approximately 0.9 mm were
mounted in the jigs 35_and tested to balance the output from the three
thermocouples 38. A normal experiment was conducted in the following
manner: (i} three samples 36 were selected for testing and then 15 marked
by a template to allow accurate location of the thermocouple 38 on the
opposite 200 x 300 mm surface of sample to the 200 x 300 mm surface to be
irradiated by the light source 37; 20 {ii) a thermocouple 38 was then
attached using doublesided adhesive tape to each sample 36 on the opposite
200 x 300 mm surface of the sample to the 200 x300 mm surface to be
irradiated by the light source 37; 



25 (iii) the three samples 36 were then brought to ambient room temperature
by placing them in front of a rotary fan for several minutes; (iv) the
three samples 36 were then rapidly loaded into 30 the jigs 35 so that the
surface of the samples 36 to be irradiated by the light sources 37 faces
the light source, and the light sources 37 switched on;   Date of Filing
PF14 19 October 2004 - 16  (v) the computer program was-then started and
the temperature of the lower surface 45 of each sample 36 (i.e. the 200 x
300 mm surface opposite to the 200 x 300 mm surface irradiated by the light
source 37) was 5 stored and displayed by the computer 42. In most
experiments, the light source was turned off after a few minutes, and the
temperature of the lower surface 45 of each sample 36 was stored and
displayed by the computer 10 42 while the light source was on and for a
period of time after the light source was turned off. In a first
experiment, a. reference sample (Sample A) as described above was compared
with a similar sample (Sample 15 B) having a paint coating formed from the
same water based acrylic paint composition used for Sample A but not
containing cellulose particles, and a sample consisting a steel plate of
dimensions 200 x 300 x 0.9 mm painted with a thin layer of conventional
black paint on both of the 20 200 x 300 mm surfaces (Sample C). A
thermocouple was attached to each of the samples such that the paint
coating 11 of Samples A and B was irradiated by the light source 37 when
the samples were placed in the test apparatus. 25 The samples were
appropriately placed in the test apparatus and the light sources 37
illuminated._ The temperature measured by the thermocouples 38 was recorded
by the computer 42. 30 The results of the first experiment are depicted in
Fig. a, The results indicate that the temperature of the unexposed surface
of Sample A only reached a maximum of   Date of Filing PF14 19 October 2004
- 17  approximately 37C whereas the temperature of the unexposed surface of
Sample B and Sample C reached a maximum temperature of approximately 42C
and 67C, respectively. These results demonstrate that the coating formed
from the coating composition containing the cellulose particles reduced the
magnitude of heat transferred through the sample to which the coating was
applied compared to the coating, formed from the coating composition not
containing cellulose particles. 10 In a further experiment, the same
samples as tested above (ie: Samples A, B and C) were tested with the
thermocouples 38 attached instead to the coating layer of Samples A and B
and the samples placed in the test 



15 apparatus such that the light sources irradiated the surface of Samples
A and B coated with a thin layer of black paint. The increase in
temperature measured by the thermocouples 38 in this further experiment is
depicted in Flg. 4a. The results indicate that the temperature of the 20
unexposed surface of Sample A reached a maximum of approximately 74C
whereas the temperature of the unexposed surface of Sample B and Sample C
each reached a maximum temperature of approximately 66C. 25 The results
depicted in Figs. 4 and 4a demonstrate that the magnitude of heat transfer
through the sample to which a coating containing cellulose particles has
been applied is dependent on which surface of the sample is irradiated by
the thermal radiation provided by the light sources 37. 30 When the coated
surface of Samples A and B was irradiated ~by the thermal radiation, the
heat transfer through Sample A was less than Samples B and C. When the
surface of Samples A and B coated with a thin layer of black paint   Date
of Filing PF14 19 October 2004 - 18  was irradiated by the thermal
radiation, the heat transfer through Sample A was higher than the heat
transfer through Samples B and C. S Similar results were observed by the
inventors in a further series of experiments testing two steel plates, one
coated on one 200 x 300 mm~surface with a non-white paint coating formed
from a liquid paint based composition having dispersed therethrough
cellulose particles (at 55 10 g/L, 50 ~.m average diameter) (Sample D) and
one coated on one 200 x 300 mm surface with a paint coating formed from the
same paint based composition but not containing cellulose particles (Sample
E). The colour of the paint was a brown/green colour known in the trade as
1S "environmental green". As indicated above, the other 200 x 300 mm
surface of both samples was coated with a thin layer of conventional black
paint. The results of the experiment when heat~was applied to the surface
of Samples D and E coated with a thin layer of black paint are 20 depicted
in Fig. 4b. These results again indicate that Sample D having the coating
incorporating the cellulose particles exhibited a higher degree.of heat
transfer than Sample E and Sample C when heat~was applied to the surface of
Samples D and E coated with a thin layer of black 2S paint. The results
depicted in Fig. 4c for when the coated surface of each of Sample D and
Sample E wereirradiated reveal, in contrast, that the heat transfer was
lower for Sample D than Sample E or Sample C. 30 Tn a further experiment,
0.1 g/L microcrystalline cellulose particles (Avicel 1.02330.0000 produced
by Merck Australia Pty Ltd) was added to a white water'-based acrylic paint
coating composition, and dispersed under   Date of Filing PF14 ' 19 October
2004 - 19  high shear breaking the cellulose particles into~particles
having an average dry particle size of less than 10 ~tm. A sample having a
coating formed from this coating composition (Sample F) was compared with
another sample having a coating formed from the same paint coating
composition but without the addition of cellulose _ particles (Sample G).
The results of the experiment when heat was applied to the coated surface
of Sample F and Sample G is depicted in Fig. 4d. The results depicted in 10
Fig. 4d demonstrate that the heat transfer fa r Sample F was lower than
that for Sample G. 



The performance of Sample A was the benchmark used by the present inventors
against which samplea having coatings 15 formed from coating compositions
according to the present invention were compared. Using the same paint base
(water based acrylic) as Sample A a series of coating compositions
according to the present invention incorporating the proportions of
microcrystalline cellulose particles indicated in Table 1 were prepared.
The coating compositions were prepared b Y mixing microcrystalline
cellulose particles (Avicel I.02330.0000 produced by Merck Australia Pty
Ltd) with the 25 paint base, and dispersing the cellulose particles under
high shear, breaking the cellulose particles into particles having an
average due, particle size of less than 10 E.cm. Samples having a coating
of .the dry thickness indicated in Table 1 were prepared using these
coating compositions 30 (the Test Samples), and the Test Sam le P s were
tested tgether with Samples A and C as described above, with the neat
applied to the surface of the Test Sample`having the _ coating and the
surface of Sample A having the coating.   Date of Filing PF14 19 October
2004 - 20  The temperatures measured by the thermocouples attached to some
of these samples in the test apparatus 30 are depicted in Figs. 5-l0. 5 The
relative inefficiency of these samples in comparison to the reference
sample (Sample A) was calculated as the difference between the maximum
temperature reached for the sample and that reached for Sample A divided by
the maximum temperature reached for Sample C expressed as a 10 percentage.
A negative number means the sample was more efficient in retarding the
transfer of heat through the sample than Sample A. The relative
inefficiency of the samples is set out in Table 1. 15 TABLE ~1 Sample Code
Fig.Thickness of coating ( ~.tm?Mix.ratio (g/L)Relative
inefficiency964110101.52596S 51109-1.5719661108-2.067967 968110 1107 6.
-1_246 0.363969 61105-2.6159701104_1.1789711103-3.0269721102 .~
-0.015Q73l101-2.531974900.84.5l7975 790 .0.6-2.384976900.4-0.471986~
1100.2d.067 



Date of Filing PF14 19 October 2004 2l 987 ~1100.087.35988 81l00_06-1.34989
1I00.04 2.0p9g01100.023.69610001100.008-0.9281001
91100.006-3.3341002Z10~0.004-1.9081003l100.0023.42210321100.0008-4.1141033
1011p0.0006-4.6p410341100.p004-6.796l0351100.0002-5.67 The results given
above indicate that by using microcrystalline cellulose particles, the
ability of the paint coating to maintain the lower surface of the 5
substrate at a temperature significantly lower than that of a substrate
having a similar coating containing no cellulose particles was maintained
as the mix ratio was decreased over orders of magnitude. This finding is
significant as it means that the quantity of cellulose 10 particles
required to achieve the desirable thermal properties of the coating is
significantly lower than hitherto thought possible. By being able to add
lower proportions of cellulose particles with a smaller particle size, it
is also possible to develop paints having the 15 desirable thermal
properties for use in areas such as automotive paints where very fine
particles sizes are required if the paint is to match the aesthetic
qualities of paints presently used for this application. 20 Experiments
have also been undertaken to determine the effect of varying the produced
film thickness of coatings   Date of Filing PF14 19 October 2004 - 22  at a
selected mix ratio. In all of these experiments the cellulose particles
used in the coating composition were microcrystalline cellulose particles
(Avicel 1.02330.0000 produced by Merck Australia Pty Ltd), and these
particles 5 were added to a paint coating composition in the mix ratio
referred to in Table 2 and dispersed under high shear breaking the
cellulose particles into cellulose particles having an average dry particle
size of less than.l0 ~t,m. Samples having a coating of the dry thickness
specified in 10 Table'2 were prepared using these coating compositions (the
Test Samples), and the Test Samples tested with Samples A and C as
described above, with the heat applied to the surface of the Test Sample
having the coating and the surface of Sample A having the coating. The
relative 15 inefficiency of these samples in comparison to the reference
sample (Sample A) was then calculated as described above. The results.are
set out in Table 2. TABLE 2Sample Code Thickness of 



coating (hem)Mix ratio Cg/v)Relative inefficiency
(~)974900.84.52975900.6-2.38976900_4-0.47978BO17.12979701_
5.949806018.9998150113.519B240120.1598330123.2198420134.24 20 The results
in the above table not surprisingly demonstrate that as the film thickness
decreases the inefficiency of the coating worsens relative to the   Date of
Filing PF14 19 October 2004 - 23  properties of the reference sample
(Sample A). The results do, however, indicate by extrapolation that at a
thickness of about_ 95 ~tm the efficiency of a sample having a coating
containing 1 g./L of microcrystalline 5 particles having an average
particle size of less than 10 ~tm is the same as the reference sample
(Sample A) containing 55 g/L of 50 ~.m cellulose particles in a layer 270
~.m thick. 10 A series of experiments were conducted to find out the effect
of the use of the microcrystalline cellulose in various other coating
compositions. In all~of the following experiments the microcrystalline
particles used were obtained from the product Avicel 1.02330.0000 - 15
produced by Merck Australia Pty Ltd. In a11 the . experiments, except the
experiment involving the window film coating, the cellulose particles were
added to the other coating composition ingredients and dispersed under high
shear. 20 Using a two-pack polyurethane coating (Interthane 80), two
samples with coatings were prepared (the Test Samples}. In one Test Sample,
a coating containing 0.1 g/L microcrystalline cellulose particles was
formed on one 200 25 x 300 mm surface of a steel plate. In the other Test
Sample-, a coating containing no cellulose particles was formed on one 200
x 300 mm surface of a steel plate. As indicated above, the other 200 x 300
mm surface of the steel plates was coated with a thin layer of conventional
30 black paint. Each of the Test Samples was tested together with Sample A
and Sample C as described above with heat applied to the surface of the
Test Sample having the coating and the surface of Sample A having the
coating.   Date of Filing PF14 19 October 2004 - 24  Fig. 11 shows the
results for the Test Sample with a coating containing 0.1 g/L of
microcrystalline cellulose particles compared with the standard reference
sample (Sample A) and the all black plate (Sample C)- Fig. 12 



5 shows the results for the Test Sample with the coating containing no
microcrystalline cellulose particles compared with the standard reference
sample (Sample A) and the all black plate (Sample C). It can be seen that
the presence of the microcrystalline cellulose in the two pack 10
polyurethane coating significantly reduces the temperature on the
non-irradiated side of the sample with that coating compared to the sample
with the coating containing no microcrystalline cellulose particles. 15 In
another experiment three samples were prepared by applying a coil coating
(plastisol type coil coating) to one 200 x 300 mm surface of 3 steel
plates. In one sample (Sample 1), the coil coating had dispersed
therethrough 1 g/L microcellulose particles. In the second sample 20
(sample 2), the coil coating had dispersed therethrough 15 g/L cellulose
particles. In the third sample (Sample 3), the coil coating did not contain
cellulose particles: The three samples were tested as described above with
heat applied to the surfaces of the samples having the coil 25 coatings,
and the results are shown in Fig. 13. It can be seen in Fig. 13 that the
presence of 1 g/L of microcrystalline cellulose dispersed.in the coil
coating significantly reduces the temperature on the non-radiated side of
the samples compared to the coil coating without 30 microcrystalline
cellulose and the coil coating with 15 g/L of microcrystalline cellulose.
It can be shown that the dispersion of cellulose particles   Date of Filing
PF14 19 October 2004 - 25  having an average dry particle size of less than
10 ~m in all types of paint coating compositions will have a ._ thermal
effect in coatings formed from the coating compositions. 5 Using water
based ink, two samples with ink coatings were prepared (the Test Samples)
and tested in the test apparatus as described above with heat applied to
the surface of the samples having the coating. Fig. 14 shows 10 the results
of the Test Sample with a water based ink coating formed from water based
ink with 1 g/L of microcrystalline cellulose particles compared with the
standard reference sample (Sample A). Fig. 15 shows the results of the Test
Sample with a water based ink coating 15 formed from a water based ink with
no microcrystalline cellulose particles compared with the standard
reference sample (sample A). It can be seen that the presence of the
microcrystalline cellulose in the water based ink significantly reduces the
temperature on the non-radiated 20 side of the sample with the coating
formed from what ink compared to the sample with the coating formed from
the water based ink without microcrystalline cellulose. A test was also
conducted with a window film coating. 25 Microcrystalline cellulose
particles (0.1 g/L) having an average dry particle size of less than 10 ~.m
were dispersed evenly into a window film material during manufacture before
application to a glass sheet (Sample 1). A similar glass sheet was also
prepared with the same thickness of a 30 similar window film containing no
microcrystalline celluloae particles (Sample 2). These two glass samples
were tested in the test apparatus in a similar manner to that described
above with the heat applied to the surface   Date of Filing PF14 t 9
October 2004 - 26  



of the glass sheets having the window film coat-ing, and the results are
shown in Fig. 16. It can be seen in Fig. 16 that the inclusion of the
microcrystalline cellulose particles in the window film material has a
thermal 5 effect. A test was also conducted with fire fighting foam. 1 g/L
- of microcrystalline cellulose particles (Avicel 1.02330.0000 produced by
Nerck Australia Pty Ltd) were 10 dispersed evenly into a defined quantity
of fire fighting foam under high shear. Two steel plates were prepared with
dams creating a 10 mm high wall surrounding an area 75 mm square at the
center of each plate. One sample (Sample 1) had foam coating with 1 g/L of
microcrystalline 15 cellulose evenly dispersed in the foam and the second
sample (Sample 2) had a foam coating with no cellulose particles added. The
same quantity of foam was added within each dam. The two samples were
tested in the test apparatus in a similar manner to that described above)
20 with the heat applied to the surface of the sample having the foam
coating, together with a sample having no foam coating (Sample 3). The
results are shown in Figure 17. Fig. 17 shows that the presence of the
cellulose particles maintained the non-radiated side of the sample with the
25 foam coating containing cellulose particles at a lower temperature
throughout the ~0 minute test. The elbow in the curve occurs when the foam
is evaporating to the point with no more liquid present. The graph shows
that the lower surface of the sample with the foam coating 30 containing
microcrystalline cellulose stays at a much lower temperature even after all
the liquid has evaporated. The graph shows that it takes approximately
twice as long for that sample to reach the same   Date of Filing PF14 19
October 2004  temperature as the sample with the foam coating with no
microcrystalline cellulose present. This time difference is very
significant for fire fighting as the time taken to reach particular
temperatures is critical to fire control 5 and minimizing damage. It will
be appreciated by persons skilled in the art that numerous variations
and/or modifications may be made to the invention as shown in the specific
embodiments without 10 departing from the spirit or scope of the invention
as broadly described. The present. embodiments are, therefore, to be
considered in all respects as illustrative and not restrictive. 15 It is to
be understood that a reference herein to a prior art document does not
constitute an admission that the document forms part of the common general
knowledge in the art in Australia or any other country.   Date of Filing
PF14 19 October 2004 - 28  THE CLAIMS DEFINING THE INVENTION APE AS
:FOLLOWS 1. A coating composition comprising (ij a supporting medium, and 



5 (ii) a plurality of cellulose particles, having an average dry particle
size of less than 10 yin, dispersed in the supporting medium in an amount
of less than about 10 g/L, excluding aqueous coating compositions adapted
for 10 application to paper. 15 2. A coating composition according to claim
1 wherein the coating composition contains 0.0002 g/L t.o 10 g/L of
cellulose particles. 3. A coating composition according to claim 1 or 2
wherein the coating composition contains less than 5 g/L of cellulose
particles. 20 4. A coating composition according to any one of claims 1 to
3 wherein the supporting medium is a liquid or foam. 5. A coating
composition according to any one of claims 25 1 to 4 wherein the supporting
medium is a paint based composition. 6. A coating composition according to
any one of claims 1 to 3 in the form of a film material adapted to be 30.
applied to a surface to form a coating on the surf ace .    Date of Filing
PF14 19 October 2004 - 29  7_ A coating composition according to claim 6
wherein the coating compositior_ is a plastic film. 8. A coating
composition according to any one of claims 5 1 to 3 wherein the supporting
medium is an adhesive. 9- A coating formed from a coating composition
according to any one of claims 1 to 8. 10 10. An article or structure
where-in at least one surface of the article or structure has applied to it
a coating formed from a coating composition according to any one of claims
1 to 8. 15 11. An article or structure according to claim 10 wherein the
coating is a multiple layer coating with one or more layers of the coating
being formed from a coating composition according to any one of claims 1 to
8. 20 .AHy.A3H.A.Ac.A l.A3Y.A.AF .AH .A.
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