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FIELD OF THE INVENTION AND RELATED ART

The present invention relates to a laminate film for receiving a toner image and a method for forming a
fixed toner image on a laminate film, particularly a laminate film for receiving a color or full-color toner

5 image according to an slsctrophotographic system and a method forming a fixed toner image of a color or
full color on such a laminats film.

Conventionally, a full-color image has been formed generally in the following manner.

A photoconductive layer of a photosensitive drum as an electrostatic fatent image holding member is
uniformly charged by a primary charger and exposed imagewise to laser light modulated by a magenta

10 image signal of an original to form an electrostatic latent image on the photosensitive drum, which is then
developed with a magenta toner contained in & magenta developing unit to form a magenta toner image.
The thus formed magenta toner image on the photosensitive drum is transferred by a transfer charger to a
tecording medium conveyed thereto.

On the other hand, the photosensitive drum after the transfer of the toner image to the recording

15 medium is discharged (charge-removed) by a discharger, cleaned by a cleaning means and again charged
by a primary charger, followed by similar formation of a cyan toner image and transfer of the cyan toner
image to the recording member already carrying the above-mentioned magenta toner image. Then, similar
operations are repeated for yellow and black colors so that toner image in totally four colors of magenta,
cyan, yeliow and black are transferred to the recording medium. Then, the recording medium having the

20 four colors of toner images is supplied to fixing rollers where the toner images are fixed under the action of
heat and pressure to form a fixed full-color foner image on the recording medium.

A toner used in a method of forming such a fixed color toner image is required to show excefient
meltability on heating and color-mixing characteristic and is further preferred o show a low softening point
and a low melt viscosity with a highly sharp-melting characteristic.

25 By using such a sharply melting toner, it is possible to obtain a color copy which shows excellent color
reproducibility and is highly faithful to an original image.

However, such a sharply melting toner tends to have a high affinity with fixing rollers and is liable to
cause offseiting onto 2 fixing roller.

Particularly, in the case of a fixing means for use in fuli-color toner image formation, a plurality of toner

30 layers including those of magenta, cyan, yellow and black, such offsetting is particularly liable to be caused.

For the above reason, it has been conventionally practiced to apply a release agent such as silicone oil
onto a fixing roller so as to enhance the toner releasability of the fixing roller. In this case, however, the
following problems are accompanied.

As a release agent such as cil is applied onto a fixing roller, the entire apparatus becomes complicated,

35 and the life of the fixing roller can be shortened by the oil application.

On the other hand, as one of various demands for copying in recent years, a resinous laminate film
such as a transparency film for an overhead projector {OHP) has been widely used as a type of recording
material. If a toner image is fixed onto such a laminate film by using a fixing method using such an oil as
described above, the applied oil is attached to the surface of the laminate film to remarkably deteriorate the

40 quality of the faminate film for carrying the resuftant toner image.

Accordingly, there are an increasing demnand for a fixing system without requiring such oil application at
the time of fixing and a nove! toner for realizing such a fixing system.

For the above-mentioned problems, there have been proposed a toner produced containing a release
agent such as wax and a toner by suspension polymerization (Japanese Patent Publication (JP-B) 36-

45 10231). In the suspension polymerization, a polymerizable monomer and a colorant (and aiso a polymeriza-
tion initiator, a crosslinking agent, a charge control agent and other additives, as desired) are uniformly
dissolved or dispersed to form a monomer composition, which is then dispersed in a dispersion medium
{8.g., aqueous medium) containing a dispersion stabilizer by using an appropriate stirrer and simultansously
subjected to polymerization to form toner particles having a desired particle size.

50 In the suspension polymerization system, liquid droplets of the moriomer composition are formed in a
dispersion medium having a large polarity such as water, components having a polar group contained in the
monomer composition tend to be present at the surfaces constituting an interface with the aqusous phase
and non-polar components tend to be .less present at the surface parts to form a so-called pseudo-capsule
structure. By utilizing this process characteristic, it is possible to incorporate in a toner a low-melting point

55 wax which cannot be used in another toner production process, such as the pulverization process.

Such a toner obtained by the polymerization process can satisfy both anti-blocking characteristic and
low-temperature fixability which are generally contradictory with each other owing to the enclosure of a low-
melting point wax. More specifically, the enclosed low-melting point wax does not lower the anti-blocking
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5 Thus, the polymerization toner enclosing wax shows advantageous performances at the time of fixation
but has caused new problems when it is used in combination with a laminate film as the recording medium,
that the clarity or transparency of the resultant image afier the fixation is somewhat lowered and the
enclosed wax as a release agent exudes at the time of fixing to flow onto the image. More specifically, the
wax enclosed within the toner is caused to melt under the action of pressure and heat at the time of fixation

10 and, as shown in Figure 8, is caused to flow on a resinous laminate film R as a recording medium to the
rear side with respect to the direction of progress P of the film, thus resulting in a flowout or exudation trace
W of wax at the rear end of a fixed image | which is thus made awkward as an image for use in an OHP.

it may be conceived of decreasing the wax in order to prevent such wax flow but this results in a lower
relsasability of the toner. Thus, the above difficulty has been inevitably encountered if wax is used in an

15 amount to provide a sufficisnt release characteristic.

This wax flow phenomsnon is particularly noticeably observed in the case of resinous recording
material such as an OHP film. This may be aftributable to a fact that such a resinous recording medium
shows a poor ability of absorbing melted wax to allow the wax to remain on the surface thereof and flow out
to the image uniike a recording medium such as paper which has an abundant absorptivity sufficient to

20 absorb meited wax to prevent the above-mentioned problems leading to deterioration of image quality.

Further, in the case of forming a fixed toner image on a recording medium such as a resinous laminate
film, it has been generally frequently practiced to use a lower fixing speed for sufficient toner melting than
fixation on an ordinary recording material such as paper as it is strongly desired to form a toner image
having & high optical transmittance.

25 In this case, however, the toner on the recording medium is more liable to be offset to the fixing roller
at the time of fixation, so that a larger amount of wax is required to be enclosed within the toner in order to
show a sufficient releasability than in the case of fixation of a toner image on a recording medium such as
paper.

Further, it has bsen confirmed that the use of a toner image by using such a toner enclosing wax rather

30 results in a decrease in clarity of the resultant transparency film duse to opacification caused by crystalliza-
tion of the wax per se. This is presumably becauss the was enclosed within the toner layer on a recording
medium is caused to exude out of the loner at the time of passing betwsen the fixing rollers to cover the
whole or a part of the toner image and have an increased crystallinity, thus causing a remarkably lower
optical transmittance.

35 Accordingly, -it is urgently desired t0 exercise a measure by which a sufficient amount of wax can be
contained without impairing the clarity of the resultant image and without causing a trace of wax fiow even
on a recording medium such as a resinous laminate fiim.

Further, in the case of forming a color or full-color toner image on a transparent laminate film by using
an electrophotographic system of the dry development type and projecting the toner image onto a screen

4 by means of an OHP apparatus, the projected image can show a grayish tint as a whole to result in a very
narrow range of color reproduction even when the image on the film shows a sufficient color reproducibifity.
This phenomenon is caused because the yet-unfixed toner image on a smooth laminate film is not provided
with a sufficlent fiuidity by the heating at the time of fixation to retain its particle characteristic and the fight
incident to the toner image at the time of the projection is scatiered to form a shadow on the screen.

45 Particularly, at a halftone part showing a low image density, the absorption level by the dye or pigment in
the toner is Jowered due to a decrease in number of toner particles and the resultant absorption level
becomes identical to a black absorption level due to scattering by toner particles, so that the reproduced
color tint becomes grayish.

In the case of naked eye observation of a toner image on a recording medium such as plain paper, a

50 light image reflected from an illuminated fixed toner image is observed, so that the image quality is little
affected even if the toner surface retains some particle characteristic. In the case of observing or projecting
a toner image onto a screen by transmitted light as in an OHP apparatus, the image quality based on
transmittance is remarkably impaired due to light scattering if the toner image retains some toner particle
shape. Accordingly, the recording medium for use in an OHP apparatus is required to provide a fixed toner

55 image which retains less particle characteristic and shows an improved optical transmittance while
preventing an offset phenomenon onto the fixing roller at the time of fixation.

SUMMARY OF THE INVENTION | ’I‘hls Sheet Has Been Rep lacec
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An object of the present invention is to provide a laminate film for receiving the toner image having
solved the above-mentioned problems and also a method for forming a fixed toner image on such a
laminate film.

An object of the present invention is to provide a laminate film capable of forming a fixed toner image

5 of excellent quality thereon without using oil at the time of fixation and a method for forming a fixed toner
image on such a laminate film.

An object of the present invention is to provide a laminate film capable of providing a fixed toner image
with an excellent clarity or transparency and a method for forming a fixed toner image on such a laminate
film.

10 Another object of the present invention is to provide a laminate film capable of forming therecn a fixed
toner image of excellent quality while preventing flowout of a wax component contained in a toner at the
time of fixation and a method for forming a toner image on such a laminate film.

A further object of the present invention is to provide a laminate film capable of forming theraon a fixed
toner image which provides & color or full-color projected image with good color reproducibility and free

15 from graying in tint as a whole, and a method for forming a fixed toner image on such a laminate film.

A still further object of the present invention is to provide a laminate film capable of forming a toner
image thereon with excellent performance of preventing toner offsst onto a fixing means at the time of
fixation, and also a method for forming a fixed toner image on such a laminate film.

According to a principal aspect of the present invention, thers is provided a laminate film for receiving a

20 toner image containing a wax component, comprising: an absorbing layer for absorbing the wax component,
and a substrate supporting the absorbing layer.

According to another aspect of the present invention, there is provnded a method for forming a fixed
toner image on a laminate film, comprising:

a developing step for developing an electrostatic latent image on an electrostatic image-bearing

25 member with a toner containing a wax component to form a toner image on the elecirostatic image-bearing
membsr;

a transfer step for transferring the toner image onto the laminate film, the laminate film comprising an
absorbing layer for absorbing the wax comgponent in the toner and a substrate supporting the absorbing
layer; and

30 a fixing step for fixing the toner image onto the laminate film under heat and pressure while absorbing
the wax component in the toner with the absorbing layer of the iaminate film.

These and other objects, features and advantages of the present invention will become more apparent
upon a consideration of the following description of the preferred embodiments of the present invention
taken in conjunction with the accompanying drawings.

35
BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a sectional view showing an embodiment of the laminate film according to the present
invention.
40 Figures 2 - 5 are respectively a sectional view showing another embodiment of the laminate film

according to the present invention.
Figure 8 is a graph for illustrating a melting characteristic of a toner relating to the present invention.
Figure 7 is a schematic view of an image forming apparatus to which the laminate fitm according fo the
present invention is applicable and which is applicable for practicing an embodiment of the image forming
45 method according to the present invention.
Figure 8 is a plan view for explaining a problem of wax flowout encountered when a fixed toner image is
formed by using a conventional laminate film.

DETAILED DESCHIPTION OF THE INVENTION

50
The laminate film according to the present invention is characterized by having an absorbing layer for
absorbing a wax component contained in a toner.
The absorbing layer may be formed by containing inorganic fine pariicles. The absorptivity of the wax
component into the absorbing layer is reiated with an average pore radius (D) of the absorbing layer or by
55 the inorganic fine powder per se, which is preferably in the range of 10 - 200 A. Outside the average pors
radius (D) range of 10 - 200 A, the wax absorptivity is lowered.
The absorbing layer may preferably have a thicknass in the range of 0.1 - 10 microns, more preferably
0.5 - 5 microns. If the thickness is below 0.1 micron, the wax absorptivity becomes insufficient and, if the

4
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5 absorptivity of the absorbing layer becomes insufficient. If the specific surface area excesds 30 m?/g, the
fransparency of the faminate film is lowered and most of the wax component contained in the toner is
absorbed by the laminate film, thus failing to exhibit the intended release effact.

The average pore diameter of the inorganic fine powder or the absorbing layer and the specific surface
area of the laminate film may be measured through nitrogen absorption according to the constant volume

10 method and caiculated based on the Kslvin formula and BET theory. The values described herein are
values measured by using a commercially available gas absorption meter ("Autosorb 1°, available from
Yuasa lonic K.K.). For measurement of the specific surface area of the laminate film, a laminate film sample
measuring 100 mm x 100 mm is cut into pieces each measuring 5 x 5 mm, and all the cut pieces are
placed in the gas absorption meter.

15 The structure of the laminats film according to the present invention will be described with reference to
Figure 1.

Referring to Figure 1, a laminate film according to the present invention comprises a base film A of a
fransparent resin as a substrate and an absorbing layer B formed on the base film A. The base film A is
required to have a heat resistance so as not {0 cause a noticeable thermal deformation due to heating for

20 heat fixation or heat and pressure fixation. More specifically, the base film A may preferably have a heat
distortion temperature of 145 °C or higher, more preferably 150 °C or higher, as measured under the
condition of 4.6 Kg/cm? according to ASTM D648. Specific examples of such a base film A may include
films of polysthylene terephthalate (PET), poiyester, polyamide and polyimide showing a heat resistance
represented by a heat distortion temperature of 145 °C or higher under the above condition and a maximum

25 usable temperature of 100 °C or higher. Among these, polyethylene terephthalate film is particularly
preferred in view of its heat resistance and transparency. The base film is required to have a thickness not
causing wrinkles even when softened under hsating for fixation. A thickness of 50 microns or more is
sufficient, e.g., in case of polyethylene terephthalate. Even a transparent film can cause a lowering in
transmittance if it becomes excessively thick. For these reasons, the base film A may preferably have a

30 thickness of 50 - 300 microns, more preferably 100 - 200 microns, further preferably 70 - 150 microns.

Referring to Figure 1, the absorbing layer B may be formed by application or adhesion of inorganic fine
powder on the base film so as to provide fine pores.

The inorganic fine powder may for example comprise activated alumina, aluminum hydroxide, hydrated

“alumina, silica and titanium oxide. These materials may be used singly or in mixture of two or more

35 species.

The inorganic fine powder may preferably have an average primary particle size of 0.001 - 0.1 micron,
more preferably 0.001 - 0.05 micron. If the particle size is below 0.001 micron, the cohesive force betwsen
particles becomes too large to form a uniform absorbing layer and, if the particle size exceeds 0.1 micron,
the wax absorptivity or transparency of the absorbing layer is impaired.

40 The absorbing layer B may for example be formed on the absorbing layer A by dispersing such an
inorganic fine powder in an appropriate solvent togsther with an appropriate binder, as desired, to form a
coating liquid and applying the coating fiquid onto the base film A by known coaiing methods, followed by
drying.

The solvent can have a solubility of slightly dissolving the surface of the base film A or the inorganic

45 fine powder.

Examples of the binder may include known film-forming resins, such as polyester resins, vinyl resin,
butadisne resins, epoxy resins, polyamide resins and polyurethane resins.

The binder resin and the inorganic fine powder may be used in a weight ratio of 1:1 - 1:50, more
preferably 1:3 - 1:20.

50 The absorbing layer B can also be formed by coating the base film A with a layer of the inorganic fine
particles by known deposition methods such as CVD (chemical vapor deposition) and PVD (physical vapor
deposition).

In order to enhance the adhesion between the base film A and the inorganic fine powder or binder
resin, it is possible and preferred to apply a surface treatment such as plasma or corona discharge, or a

55 primer layer to the base film A,

Explanation is made on a polymerization toner as a preferred example of a toner used in combination
with the laminate film according to the present invention. Such a polymerization toner may be produced in
the following manner.
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a monomer composition, which is then dispersed in an aqueous medium containing a dispersion stabilizer
5 at a terperature nearly equal to that of the monomer composition by using a mixer, such as an ordinary
stirrer. The stirring speed and time are preferably adjusted so as to provide the resultant monomer droplets
with a prescribed toner size of generally 30 microns or smaller, and thereafter the stirring is continued at
such an intensity as to retain the particle size and prevent the precipitation of the particles under the action
of a dispersion stabilizer. The polymerization temperature is set to a temperature below the pracipitation
10 temperature of the release agent, and a polymerization initiator is added to efiect the polymerization. After
the reaction, the produced toner particles are washed, recovered by filtration and dried. In the suspension
polymerization, it is generally preferred to use 300 - 3000 wt. parts of water as a dispersion medium per
100 wt. parts of the monomer compgsition.
Examples of the polymerizable monomer usable for constituting the polymerization toner may include:
15 styrene-type monomers, such as styrens, o-methyistyrene, m-methyistyrene, p-methylstyrens, p-methox-
ystyrene, and p-ethylistyrene; acrylates, such as methyl acrylate, ethy! acrylate, n-butyl acrylate, isobutyl
acrylats, n-propyl acrylats, n-octyl acrylate, dodecy! acrylate, 2-ethylhexyl acrylate, stearyl acrylate, 2-
chlorosthyl acrylate and phenyl acrylate; methacrylates, such as methyl methacrylate, sthyl methacrylate, n-
propyl methacrylate, n-butyl methacrylate, isobutyl methacrylate, n-octyl methacrylate, dodecyl
20 methacrylate, 2-ethythexyl methacrylate, stearyl methacrylate, phenyl methacrylate, dimethylaminosthyl
methacrylate, and diethylaminosthyl methacrylate; acrylonitrile, methacrylenitrile, and acryl amids.

These monomers may be used singly or in mixture of two or more species. Among the above
monomers, styrene or a styrene derivative may preferably be used singly or in mixture with another
monomer in viow of developing characteristics and successive image forming characteristics of the resultant

25 toner.

The dispersion medium for producing the polymerization toner may be formed by dispersing a
stabilizer, such as polyvinyl alcohol, gelatin, methyl cellulose, methyl hydroxypropyl csllulose, sthyl
cellulose, sodium salt by carboxymethyl cellulose, polyacrylic acid or its salt, starch, calcium phosphats,
aluminum hydroxide, magnesium hydroxide, calcium metasilicate, barium sulfate or bentonite in an aqueous

30 medium. The stabilizer may preferably be used in an amount of 0.2 - 20 wt. parts per 100 wt. parts of the
polymerizable monomer.

In order to finely disperse such a stabilizer, 0.001 - 0.1 wi. part of a surfactant may be used. The
surfactant functions to promote the action of the dispersion stabilizer, and examples thereof may include:
sodium dodecylbsnzenesulfonaie, sodium tetradecy! sulfate, sodium pentadecyl sulfate, sodium octyl

35 sulfate, sodium oleate, sodium laurate, potassium stearate, and calcium oleats.

it is further preferred to add a polymer or copolymer having a polar group in the monomer composition
for polymerization. Further, it is preferred in the present invention that a monomer composition to which a
polymes, copolymer or cyclic rubber having a polar group has bsen added is suspended for polymerization
in an aqueous medium which contains a dispersant chargeable to a polarity reverse to that of the polar

40 polymer, etc. More specifically, a cationic {(or anionic) polymer, copolymer or cyclic rubber contained in the
monomer composition exerts an slecirostatic attraction force at the surfaces of droplets of the monomer
composition under polymerization with an anionic (or cationic) dispersant of the reverse chargeability, so
that the surfaces of the droplets are covered with the dispersant to prevent the coalescence of the droplets
and stabilize the dispersion, and the added polar polymer, etc., are caused to gather at the surfaces of the

45 droplets to form a kind of shell, thus providing toner particles of a pseudo-capsule structure. A toner

" satisfying both fixability and anti-blocking characteristic which are generally contradictory with each other an
be obtained by forming a shell of a polar polymer (or copolymer or cyclic rubber) having a relatively high
molecular weight so as to provide excellent anti-blocking and anti-offset characteristic and a core of a
component having a relatively low molecular weight contributing to an improved fixability through the

50 polymerization. Examples of the polar polymer or copolymer and the reversely chargeable dispersant may
be enumerated below:

(1) Cationic polymers or copolymers, inclusive of: homopolymers of a nitrogen-containing monomer,

such as dimethylaminosthy! methacrylate or diethylaminoethyl methacrylate, and copolymers of such a

nitrogen-containing monomer with another monomer, such as styrene or an unsaturated carboxylic acid

55 ester.

{1) Anionic polymers or copolymers, inclusive of: homopolymers of a nitride monomer such as

acrylonitrile, a halogen-containing monomer such as vinyl chloride, an unsaturated carboxylic acid such

as acrylic acid or methacrylic acid, an unsaturated dibasic acid, an unsaturated dibasic acid anhydride,
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Cyclic rubber can be used instead of the above-mentioned polar polymer or copolymer.
{3) Anionic dispersants including silica fine powder, particularly colloidal silica having a BET specific

5 surface area of 200 m?/g or larger.

(4) Cationic dispersants including hydrophilic positively chargeable silica fine powder, such as
aminoalkyl-modified colloidal silica, preferably having a BET specific surface area of 200 m2/g or larger,
and aluminum hydroxide.

Such a dispersant may preferably be used in a proportion of 0.2 - 20 wt. parts, particularly 0.3 - 15 wi.

10 parts, per 100 wt. parts of the polymerizable monomer composition.

In the pressnt invention, it is preferred to incorporate a charge control agent in the toner to control the
chargeability of the toner. The charge control agent may be those having little polymerization inhibiting
characteristic and litile transferability to an aqueous medium selected from known charge control agents.
Examples of positive charge control agents may include: nigrosine dyss, triphenylmethane dyes, quaternary

15 ammonium salts, amine compounds and polyamine compounds. Examples of negative charge control
agsnts may include: metal-containing salicylic acid compounds, metai-containing monoazo dye compounds,
styrene-acrylic acid copolymer, and styrene-methacrylic acid copolymer.

The colorant contained in the toner used in the present invention may be known ones. Examples thereof
may include: carbon black; iron black; dyes, such as C.I. Direct Red I, C.i. Direct Red 4, C.I. Acid Red 1,

20 C.l. Basic Red 1, C.l. Mordant Red 30, C.l. Soivent Red 49, C.\. Solvent Red 52, C.\. Direct Blue 1, C..
Dirsct Biue 2, C.\. Acid Blue 9, C.l. Acid Blue 15, C.. Basic Blue 3, C.l. Basic Blue 5, C.I. Mordant Blue 7,
C.l.. Direct Green 6, C.l. Basic Green 4, and C.I. Basic Green 6; and pigments, such as Lead Yellow,
Cadmium Yellow, Mineral Fast Yellow, Navel Yellow, Naphtho! Yellow S, Hansa Yellow G, Permanent Yellow
NCG, Turtladine Lake, Molybdenum Orange, Permanent Orange GTR, Benzidine Orange G, Cadmium Red,

25 Permanent Red 4R, Watching Red Ca-salt, Brilliant Carmine 3B, Fast Violet B, Methy! Violet Lake,
Ultramarine, Caobait Bius, Alkali Blue Lake, Victoria Blue Lake, quinacridone, disazo-type ysllow pigments,
Phthalocyanine Blue, Fast Sky Blue, Pigment Green B, Malachite Green Lake, and Final Yellow Green G.
When the toner is produced by polymerisation, it is necessary to pay attention to the polymerization
prohibiting property and transferability to water of a colorant used. For this reason, it is preferred to apply to

30 the colorant used a surface treatment, such as a hydrophobicity-imparting treatment with a substance free
from polymerization-inhibiting characteristic.

Examples of the wax contained as a release agent in the toner used in the present invention may
include: paraffin-type waxes, polyolefin-type waxes and modified products (e.g., oxidation or grafting
products) of these, higher fatty acids and their metal salts and amide wax, but these are not exhaustive.

35 The wax used in the present invention may preferably have a melfing point in the range of 30 - 150 °C,
more preferably 40 - 140 °C. i the meiting point is below 30 °C, the anti-blocking characteristic and shape-
retaining characteristic of the resultant toner becomes insufficient. If higher than 150 °C, a sufficient release
effect is not exhibited. The melting point herein is one measured as a temperature giving a maximum heat
absorption peak on a DSC (differential scanning calorimeter) curve.

40 The wax used in the present invention may preferably be one showing a melting enthalpy AH of 50 -
250 J/g.

Such a wax may preferably be used in a proportion of 0.1 - 50 wt. parts, more preferably 1 - 45 wt.
parts, further more prefsrably 5 -40 wt. parts, per 100 wi. parits of the polymerizable monomer. Below 0.1
wt. part, little release effect is exhibited. Above 50 wt. parts, the stability in production is lowered, and the

45 anti-blocking characteristic and storage stability are also liable o be lowered.

Examples of the polymerization initiator may include: azo or diazo type polymerization initiators, such
as 2,2'-azobis(2,4-dimethylivalercnitrile), 2,2'-azobisisobutyronitrile, 1,1'-azobis(cyclohexans-1-carbonitrile)
and 2,2'-azobis-4-methoxy-2,4-dimethylvaleronitrile; and peroxide type polymerization initiators, such as
benzoyl peroxide, methyl ethyl ketone peroxide, diisopropyl peroxycarbonate, cumene hydroperoxide, 2,4-

s0 dichlorobenzoyl peroxide, and lauroyl peroxide. it is also possible to use a redox type initiator comprising a
peroxide as described above and a reducing agent, such as dimethylaniline, a mercaptan, a tertiary amine,
an iron (1) salt or sodium sulfite.

The polymerization initiator may be appropriately used so as to provide a desired molecular weight, and
the amount thereof in 0.1 - 10 wt. % of the polymerizable monomer may generally be sufficient.

85 Some further explanation is given to the wax (release agent), polymerization mnt:ator and polymerization
temperature.

When a wax having a low melting or softening point, such as paraffin wax, is used, the wax is
precipitated from the polymerizable monomer composition at a low temperature, and the polymerization



as_si|i .n ol .onto a fixing roller so as to enhance [tfhe-toner
r et C‘Eeflxmgroller In this case, ho%e*é"r?:‘_.a ~fol.l.ow ng
pr o npani ed. As a rel ease agen o 4 QL ABgy

app ixing roller, tieogdisdocapppar atus becones
and the life of the fixing roller can be shortened by the oil appli
On the other hand, as one of various demands for copying in recent years,
a resi noespdraund isadweref icorrespopditgly. disuch & qagen 8 [sarataney tofusd an ifittator aaving \aehdrcralt

pr 0j ect ofife, sciel>3 redersinitiptor nr 22"-ezobig-4rethoxyslst-dimatlyjyalerofitieecor ding material . | f
a toner i magbe icasefdf xeith awao havingra kigh meltiignertseftening pribly sueb iam gpolgoléfinxtamgit iset hod
usi ng surrefersed to use an autoclave for dissolving or melting the wax in the polymerizable monomer composition

5§ and use a polymerization initiator, such as 2,2'-azobis(2,4-dimethylvaleronitrile) or dimethyl-2,2'-
azobisisobutyrate as the wax has a higher precipitafion tempserature than in the above-mentioned case of a
wax having a low melting point or softening paint, such as paraffin wax.

in the present invention, it is also possible to use a toner obtained through kneading, pulverization and
classification in addition to the above-mentioned polymerization toner. The binder resin for this purpose may

10 be homopolymer or copolymer of the above-mentioned monomers for producing the polymerization toner
inclusive of styrene-type monomers and acidic monomers, such as acrylic acid, methacrylic acid and
maleic acid and esters thereof, polyester, polysulfonate, polyether, polyurethane, or a mixture of the above
resins. Such a so-called puiverization toner may be prepared by mixing and melf-kneading the binder rasin
with other toner componenis by using a hot kneading msans, such as hot rollers, a kneader or an extruder,

15 followed by mechanical pulverization and classification.

in the toner used in the present invention, it is possible fo add known additives for imparting various
characteristics. Such additives may preferably a particle size which is 1/10 or less of the volume-average
particle size of the resultant toner particles in view of the durability of the resultant toner. The particle size
of the additive referred to herein means an average particle size obtained by surface observation of toner

20 particles through an election microscope. Examples of such additives for imparting various properties may
include the following:

1) Fluidity-imparting agent: metal oxides (such as silicon oxide, aluminum oxide, and titanium oxide),
carbon black, fluorinated carbon. It is preferred that these have been subjected to a hydrophobicity-
imparting treatment.

25 2) Abrasive: metal oxides (such as strontium titanate, cerium oxide, aluminum oxide, magnesium oxide,

and chromium oxide), nitrides (such as silicon nitride), carbides (such as silicon carbide), metal salts
{such as calcium sulfate, barium sulfate, and calcium carbonate).

3) Lubricant: powder of fluoring-containing resin (such as polyvinylidene fluoride and poly-
tetraflugroethylene), fatty acid metal salts (such as zinc stearate and calcium stearats).

30 4) Charge-controlling particles: particles of metal oxides (such as tin oxide, titanium oxide, zinc oxide,

silicon oxide, and aluminum oxide), carbon black.

These additives may preferably be added in an amount in the range of 0.1 - 10 wt. parts, more
preferably 0.1 - 5 wi. parts, per 100 wt. paris of the toner particles. These additives may be added singly or
in combination of two or more species. '

35 In the present invention, so as to provide a laminate film having good transmittance ‘and color-
reproducibility of the projected image, it is preferred to provide on the surface of a substrate heat-resistant
film a layer of a transparent resin which is compatible with a binder resin constituting toner particles used
for color image formation and has a thermal fusion characteristic different from that of the toner binder resin.

Figures 2 and 3 illustrate such embodiments.

40 . Referring to Figures 2 and 3, each laminate film comprises a transparent base film 31 which is similar
to the base film A in the embodiment shown in Figure 1, and thereon a transparent resin layer 32 as
described above for improving the transmiitance of the fixed color image. It is preferred that the iransparent
resin layer 32 is compatible with the toner binder resin constituting toner particles forming a color image at
the temperature of hot fixation. The compatibility with the toner binder resin means that no boundary is

45 formed between the resin of the transparent resin layer 32 and the toner binder resin in the fixed image. As
a measure of selection, it is preferred that the resin of the transparent resin fayer 32 has a solubility
parameter in the range of +1.5, more preferably +1.0, with solubility parameter of the toner binder resin as
the principal toner binder resin (constituting 50 wt. % or more of the whole binder resin). The solubility
parameters of various resins are disclosed in many publications inclusive of polymer handbocks. For

s0 example, when a polyester resin having a solubility parameter of about 11.0 is used as a principal toner
binder resin, the resin of the transparent resin layer 32 may suitably be a thermoplastic resin, such as
polyester resin, polymethyi methacrylate resin, epoxy resin, polyurethane resin, vinyl chloride resin or viny!
chloride-vinyl acetate copolymer resin having a solubility parametsr of 11.0 ¢ 1.5. It is particularly preferred
that the resin of the transparent resin layer 32 is composed of a resin of the same species as the principal

55 toner binder resin,

The resin used in the transparent resin layer 32 may preferably have a storage modulus (G') of 1x103 -
1x10° dyn/em?, more preferably 5x108 - 5xi05 dyn/cm?, as measured at 160 °C and a frequency (w) of 100
rad/sec. If the storage modulus (G') is below 1x10° dyn/cm?, an offset phenomsnon is liabie to occur when a
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toner image is fixed by a hot pressure roller and the transparent resin layer 32 is liable to be partially
peoled off the base film 31 and be damaged. !f the storage modulus (G") excesds 1x105 dyn/cm?, a toner
image is allowed to enter only a very slight degree into the transparent resin layer 32 under fixation by a hot
pressure roller, so that the resultant toner image becomes grayish as a whole.

5 Ths storage modulus (G') values for the resin constituting the transparent resin layer referred to herein
are based on values measured by using a mechanical spectrometer ("RMS-800", available from Rheometr-
ics Inc.) under the conditions including a frequency (W) of 100 rad/sec and an automatically determined
strain rate. The transparent resin layer 32 may have a thickness of 3 - 30 microns, preferably 8 - 15
microns, while the optimum thickness can vary depending on the panicle size of the toner to be fixed

10 thereon. )

) An absorbing layer B similar to the one in the embodiment shown in Figure 1 may be formed on the
transparent resin layer 32 in the same manner as explained with reference to Figure 1.

The embodiment of Figure 3 is similar to the one of Figure 2 except that an adhesive layer 33 is
disposed between the base film 31 and the transparsnt resin layer 32 so as to enhance the adhesion

15 between these laysrs. The adhesive layer 33 may comprise a resin which is compatible with resins
constituting the base film 31 and the transparent resin layer 32, examples of such a resin may include:
polyester resin, acrylate resin, methacrylate resin, styrene-acrylate copolymer, and styrens-methacrylate
copolymer.

Figures 4 and 5 show other embodiments of the laminate film according to the present invention which

20 correspond to those shown in Figures 2 and 3, respectively, but separate absorbing layers B shown in
Figures 2 and 3 are omitted by dispersing the above-mentioned inorganic fine powder in the transparent
resin layers to form a transparent resin layer 32B having wax-absorptivity. In these cases, it is preferred that
the transparent resin layer 32B is provided with pores having an average pore radius (D) of 10 - 200 A.

The transparent resin layer 32 or 32B may be formed on the base film 31 by dissolving a resin thersfor

25 in a volatile solvent such as alcohols, e.g., methanol and ethanol, and ketones, e.g., methyl ethyl ketons and
acetone, and further dispersing the inorganic fine powder therein for the transparent resin layer 32B, and
then applying the resultant coating liquid by bar coating, dipping, spraying, and spin coafing onto the base
film 31, followed by drying. In order to enhance the adhesion between the base film 31 and the transparent
resin layer 32 or 32B so as to prevent a toner image from being peeled off the base film 31 or the entire

3o laminate film, the surface of the base film can be processed with plasma or corona dischargs in addition to
or alternatively with the formation of an adhesive layer 33 (Figure 3 and Figure 5).

Now, a toner used for image formation in combination with the laminate film according to the present
invention will be explained.

A toner used in a color electrophotographic apparatus is required to show good melting and color

35 mixing characteristic on heating, a low softening point, a low storage modulus at the fixation temperature
and a sharp meltability.

In relation with the laminate film, it is preferred that the toner has a storage modulus which is clearly
smaller than the resin constituting the transparent resin layer 32 or 32B. More specifically, the toner may
preferably show a storage moduius of 1x10? - 1x10° dyn/cm?, more preferably 5x102 - 5x10* dyn/cm?, so as

40 to provide good compatibility with the transparent resin layer 32 or 32B and color mixing characteristic
bstween toners.

A color copy faithful to an original multi-color or full-color image can be formed and a color reproduction
range is enfarged by using sharp melting toners. _ )

It is particularly preferred to use a toner comprising a polyester resin as a binder resin in combination

45 with the laminate film according to the present invenfion, in view of fixation and sharp meliing characteris-
tics. An example of the sharp melting polyester is a polymer having ester linkages in its polymer main chain
synthesized from a diol compound and a dicarboxylic acid.

In view of sharp meiting characteristics, it is particularly preferred to use a polyester resin, which has
been obtained through condensation polymerization of at least a bisphenol derivative represented by the

so formula:

cn3
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Such a polyester resin may preferably have a softening point of 75 - 150 °C, more preferably 80 - 130
°C. The softening characteristic of a foner comprising a polyester resin as a binder resin is shown in Figure
6 as measured according to a method described bslow.

A toner softening characteristic is represented by a curve of plunger descending distance vs. tempera-

10 ture (softening S-character curve) as shown in Figure 6. A sample toner or resin in an amount of 1 - 3 g
accurately weighed is placed on a die having a nozzle diameter of 0.2 mm and a thickness of 1.0 mm and
preheated at an initially set temperature of 70 °C for 30 sec and then heated at a constant temperature-
raising rate of 6 °C/min. under a plunger having a sectional area of 10 cm? and exerting an extrusion weight
of 20 kg. As the temperature is raised at a constant rate, the toner is gradually heated to start flowing (A —

15 B). On further heating, the toner is melted to flow at a large rate (B = C — D) and then the plunger descent
is ceased to compiste the extrusion (D — E).

The height H of the S-character curve corresponds o the total amount of the flown toner or resin
sample, and a temperature at a point C at a height H/2 represents the softening point of the sample.

In relation with the laminate film, it is preferred that the toner or its binder resin shows a storage

20 modulus {G') smaller than that of the resin constituting the transparent resin layer 32 or 32B respectively
measured at 160 °C and a frequency of 100 rad/sec. It is preferred that the transparent resin layer 32 or
32B shows a higher modulus than the toner or toner binder resin at a fixing temperature (e.g., 130 - 170
°C). In case where the resin constituting the transparent resin layer 32 or 32B has a storage modulus (G")
close to that of the toner binder resin at the fixing temperature, if fixing is performed under such a condition

25 that a portion having two or mors colors of toners overlapping with each other and also a portion of a single
color toner for producing a full color toner are both fixed to provide a sufficient transparency at a single
fixing operation, the transparent resin layer 32 or 32B is also sufficiently heated fo lower its viscoelasticity,
so that the layer 32 or 32B is liable to be pesled off at the interface with the base film 31 and thus a part of
the image can be peeled and taken by the hot fixing roller, thus causing a high temperature offset.

30 In case where the resin constituting the transparent resin layer 32 or 32B has a storage modulus (G')
lower than that of the toner binder resin, a single color toner image can be fixed onto the layer 32 or 328,
but good color mixing is difficult when toner images of different colors are fixed in superposition since the
melt viscosity of the transparent resin layer 32 or 32B bacomes lower than that of the toner binder resin.

In case where the resin of the transparent resin layer 32 or 32B exceads 1000 times that of the toner

35 binder resin at a fixing temperature (e.g., 160 °C), a practically acceptable level of transparency is attained
for a thin image of a single color but a multi-color or full-color image or a high-density image resuits in an
unevenness dus to thickness irregularity of multiple toner layers because the transparent resin layer 32 or
32B does not cause a sufficient degree of deformation as to absorb the thickness irregularity. Thus, the
transparency is liable to be impaired. Further, because of a poor adhesiveness bstween the transparent

40 resin layer 32 or 32B and the toner, a separation can occur within the foner layer to cause an offset.

The thickness of the transparent resin layer 32 or 328 can vary depending on the toner particle size but
should be at least 0.5 times the average toner particle size so as to provide a sufficient transmittance to a
low density portion having a thickness of only one toner parficle. if the thickness exceeds three times the
toner particle size, the amount of meiting resin becomes large to result in obscure or strained imagss and

45 also cracking of images due to flexure. The thickness is preferably 0.5 - 2 times the volume-average particle
size of the toner.

More specifically, in case of using a toner having a volume-average particie size of 6 microns, it is
preferred to use a transparent resin layer 32 or 32B having a thickness of 3- 12 microns and, in case of
using a toner having a volume-average particle size of 15 microns, it is preferred to use a transparent resin

50 layer 32 or 32B having a thickness of 7.5 - 30 microns.

The average particle size of a toner is measured by means of a Coulter counter in the present
invention, while it may be measured in various manners.

Coulter counter Model TA-ll (available from Coulter Electronics Inc.) is used as an instrument for
measurement, to which an interface (available from Nikkaki K.K.) for providing a number-basis distribution,

56 and a volume-basis distribution and a psrsonal computer CX-1 (available from Canon K.K.) are connected.

For measurement, a 1 %-NaCl aqueous solution as an selectrolytic solution is prepared by using 2
reagent-grade sodium chioride. For example, ISOTON®-I| (available from Coulter Scientific Japan K.K.) may
be used therefor. Intc 100 to 150 ml of the electrolytic solution, 0.1 to 5 ml of a surfactant, preferably an

10



si mul t aneous| y_sub

ected to polynerization to for particl es having
a desi % '

. In the suspensioﬁﬁfkﬂﬂ@§¢@T7%&4~
liquid e nononer conposition are foraed meﬁcggéﬁéws on
medi um | b polarity SuER 05801 360A¢r, conponents ' a
group contained in _the nononer conposition tend to be present at
surfaces constituting an interface with the aqueous phase and non-pol ar
conponent gkyleanzpnesyifdis apid saft, i§raddad 3¢ 2 digpersanteand | 2rté AL @g plea sampip é5 dddadrtheseto. The
so- cal | ed rqsuianiispersiensgs dhglsamele in theralpctolytipfiavistis subiegtprhtotaisisgergigndisatmient for about 1
char act er i St Piautes by mgang ok @ tyftrasopip disprresy. Ap¢ dtea spbjecked te easuremeioRf,PaF'e isiay)
poi Nt wax dmplﬁlw\ ip Aherange p? u@é@jcrprﬁ by using the abfzve-mentloned Coulter c.ounfer Model TA-Il with a

. § 100 micron-aperture to obtain a volume-basis distribution and a number-basis distribution. From the

measured particle size distribution, the volume-average particle size of the toner may be obtained.

Now, the color image forming method according to the present invention will be described.

Figure 7 is a schematic sectional view of an electrophotographic apparatus 100 capable of producing a
full-color image according to the method of the present invention. Referring to the figure, the apparatus is

10 roughly divided into a recording medium-conveying system (I} including a transfer drum 8 and shown in a
right-to-middie part of the apparatus, a latent image-forming section (Il) disposed at the middle of the
apparatus adjacent to the transfer drum 8, and a rotary developing apparatus (llf) as a developing means
disposed adjacent fo the fatent image-forming section (l). The recording medium-conveying system (1)
includes recording medium-supplying trays 101 and 102 disposed releasably in an opening provided on the

15 right side of the apparatus body 100; recording medium-feed rollers 103 and 104 disposed almost
immediately above the trays 101 and 102; recording medium-supply guides 4A and 4B disposed adjacent
to the rollers 103 and 104 and equipped with supply rollers 108; the transfer drum 8 rotatably disposed
adjacent to the recording medium supply roller 4B and having an abutting roller 7, a gripper 8, a recording
medium-separation charger 12 and a separation claw 14 in this order from iis upstream to downstream in

20 ths diraction of its rotation indicated by an arrow along its outer periphery and also a transfer charger 9 and
a recording medium-separation charger 13 inside thereof; a conveyer belt means 15 disposed adjacent to
the separation claw 14; a discharge iray 17 disposed adjacent to the conveying end of the conveyer bslt
means 15 and extending outwardly from the apparatus body 100 so as to be releasable from the body 100;
and a fixer 16 disposed adjacent to the tray 17.

25 - The latent image-forming section (ll) includes an electrostatic latent image-holding member (i.e.,
photoconductive drum) 2 disposed rotatably in the direction of an arrow so that its outer periphery contacts
the outer surface of the transfer drum 8, and a charge-removing charger 10, a cleaning means 11, a primary
charger 3, and an imagewisée exposure means such as a laser beam scanner 19 including a polygonal
mirror 19a for illuminating the outer surface of the photosensitive drum 2 to form an electrostatic latent

30 image thereon, disposed in this order from the upstream o the downstream in the direction of the rotation in
the vicinity of the photosensitive drum 2,

The rotary developing apparatus (Ill) includes a rotatably disposed housing (hereinafter called "rotating
member”) 18, and a yellow developing unit 18Y, a magenta developing unit 18M, a cyan developing unit
18C and a black developing unit 18BK respectively disposed within the rotating member 18 so as fo

35 visualize an electrostatic latent image formed on the outer periphery of the photosensitive drum 2 when
placed at a position facing the outer surface of the photosensitive member 2.

A sequence of the operation of the image forming apparatus having an arrangement as described above
will now be explained with respect to a full-color mode. When the photosensitive drum 2 is rotated in the
arrow direction in Figure 7, the photoconductor on the drum 2 is uniformly charged by the primary charger

40 3 and then subjected tc imagewise exposure with laser light E modulated by a yeilow image signal based
on an original (not shown) to form an electrophotographic latent image on the photosensitive drum 2, which
is then deveioped by the yellow developing unit 18Y which has been placed at the developing position
facing the photosensitive drum 2 by the rotation of the rotation member 18.

On the other hand, a recording medium conveyed through the supply guide 4A, supply rolier 108 and

45 supply roller 4B is held by the gripper 6 at a2 prescribed time and wound about the iransfer drum 8
electrostatically by the abutting roller 7 and an electrode disposed opposite to the roller 7. The fransfer
drum 8 is rotated in the arrow direction synchronously with the photosensitive drum 2, and the developed
image on the photosensitive drum 2 given by the yellow developing unit 18Y is transferred onto the
recording medium at a place where the photosensitive drum 2 and the transfer drum 8 abut each other. The

so transfer drum 8 is further rotated so as to be ready for transfer of a subsequent color ("magenta” in the
case shown in Figure 7).

The photosensitive drum is then charge-removed by the Charge-removing charger 10, cleaned by the
cleaning means 11, again charged by the primary charger 3 and then subjected to imagewise exposure
based on a magenta image signal in the same manner as in the yellow exposure described above. During

55 such electrostatic latent image formation on the photosensitive drum 2 based on the magenta image signal,
the rotating member 18 is rotated so that the magenta developing unit 18M is dfsposed at the above-
mentioned prescribed developing position. Then, a prescribed magenta developing operation is performed
and the developed magenta image is transferred onto the recording medium already carrying the ysllow

3
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image on the transfer drum 8 in the same manner as in the yellow development.

The above operation is repeated also with respsct 10 a cyan color and a black color. After fransfer of the
four color images, a multi-color image is formed on the recording medium on the transfer drum 8, charge-
removed with the respective chargers 12 and 13. Then, the recording medium carrying the multi-color

5 image is released from the gripper 6, separated from the transfer drum 8 by the separation claw 14 and
conveyed by the conveyer belt 15 to the fixer 16, where the multi-color image is fixed onto the recording
madium under heat and pressure. In this way, one full-color print sequence is completed to provide a
prescribed full-color print image.

The fixer 186 includes a hot fixing roller 161 and a pressing roller 162. The hot roller 161 may preferably

10 be covered with a surface layer of, e.g., silicone rubber or fluorine-containing resin, having an exceitent
releasability. The pressing roller 182 may preferably be surfaced with a fluorine-containing resin.

According to the present invention, in an image forming sequence as described above, a laminate film
having a wax-absorbing layer is used as the recording medium. As a resulf, even when a toner containing a
wax component is used to form a fixed toner image thereon, the exudation of the wax causing wax flowout

15 is provented on the fixed toner image. Further, as the fixation is satisfactorily performed without oil
application. The dsterioration of the fixed image or the laminate film is avoided. Accordingly, fixed images of
a good quality can be formed on the laminate film suitably for an OHP use. More specifically, the fixed
image formed on the laminate film provides a color or full-color projected image which is free from graying
as a whole and shows a good color reproducibility.

20 Hereinbelow, the present invention is described more specifically based on Examples, wherein “part(s)”
means "part(s) by weight".

Example 1

25 451 wt. parts of 0.1M-NagPOs aqueocus solution was added to 7-9 wt. parts of dsionized water, foliowed
by warming at 80 °C and stirring by a TK homomixer (mfd. by Tokushu Kika Kogyo K.K.) at 12,000 rpm.
Then, 67.7 wt. parts of 1.0 M-CaClz aqueous solution was gradually added thersto to form a dispersion
medium containing Cas(POs)s.

30
Styrene 170 wt.parts
2-Ethylhexyl acrylate 30 "
- Paraffin wax (Tmp = 75 °C) 60 .
o C.I1. Pigment Blue 15 10 wt.parts
Styrene-methacrylic acid-
methyl methacrylate copolymer 5 “
45 Di-tert-butylsalicylic acid
metal compound 3 "
50 Of the above-listed ingredients, only C... Pigment Blue 15, di-tert-butyl salicylic acid metal compound

and styrene were subjected to preliminary mixing by a mixer ("Ebara Milder”, mid. by Ebara Seisakusho
K.K). Then, the remaining ingredients were added, and the entire mixture was warmed at 60 °C and
dissolved and dispersed with each other to form a monomer mixture. Then, while the mixture was held at 80
°C, 10 parts of dimethyi 2,2'-azobisisobutyrate (initiator) was added thereto to form a monomer composition.

55 into the above-prepared dispersion medium under stiring in a 2 liter-flask, the above monomer
composition was added and dispersed into particles under stirring by the TK homomixer at 10000 rpm for
20 min. at 60 °C in a nitrogen atmosphere. Then, the content was stirred by a paddle stirrer for 3 hours of
reaction at 80 °C and 10 hours of polymerization at 80 °C.

12
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5 transmission electron microscope by stained ultramicrotomy, whereby a capsuie structure having a surface
layer consisting mainly of the styrene-acrylic resin and a core consisting mainly of the wax was observed.

0.7 wt. part of hydrophobic silica having a BET spacific surface area of 200 m2/g was externally added
to 100 wt. parts of the toner. Further, 7 wt. parts of the toner was mixed with 93 wt. parts of a Cu-Zn-Fe
type ferrite carrier surface-coated with styrene-methyl methacrylate copolymer to obtain a developer.

10 The developer was charged in a re-modsled commercially available full-color copying machine ("CLC-
500", mfd. by Canon K.K.) and used to form an image on a laminate film as a recording medium prepared
in the following manner under developing conditions including environmental temperature of 23 °C and
humidity of 65 %RH and a developing contrast of 320 volts.

The laminate film used was a laminate film A prepared by coating an about 100 micron-thick PET film

15 with an absorbing layer formed by CVD (chemical vapor deposition) in a known manner of inorganic fine
powder comprising aluminum as a principal element. The laminate film A showed an average pore radius of
32 A and a BET specific surface area of 7 m?/g.

A yst-unfixed toner image on the laminate film formed by development and transfer in the re-modelsd
copying machine ("CLC-500") was fixed by passing through an external fixing machine (having the same

20 roller arrangement as the one in the "CLC-500" copying machine but having no oil applicator) at a fixing
speed of 20 mm/sec.

As a result, a fixed toner image was formed without causing offset, in the form of a beautiful and ciear
transparent image free from exudation or flowout frace of the wax component. The fixed toner image was
used for projection by an OHP apparatus to provide a very beautiful cyan-colored projected image.

25
Example 2

A laminate film B was prepared in the same manner as in Example 1 except that a wax-absorbing layer

was formed by replacing the inorganic fine powder with silica-type inorganic fine powder. The wax-
30 absorbing layer of the laminate film B showed an average pore radius of 55 A and a BET specific surface
area of 11 m2/g.

As a result of image formation on the (aminats film B otherwise in the same manner as in Example 1, a
good fixed image was formed without any exudation race of the wax component. As a result of projection of
the image by an OHP apparatus, a beautiful projection image was obtained without impairing the

35 transparency.

Example 3

The toner production process in Example 1 was repeated except that the C.1. Pigment Blue 15 was
40 replaced with 9 parts of C.|. Pigment Red 122 to prepare a magenta toner, with 8 paris of C.I. Pigment
Yeilow to prepare a yellow toner, and with 12 parts of commercially available carbon black to prepare a
black toner.
Three developers were prepared by using these three colors of toners in the same manner as in
Example 1, and totally 4 colors of developers including the blue developer used in Example 1 were used to
45 form a yet un-fixed fuil-color toner image on a laminate film A as used in Example 1 by development and
transfer in the re-modsled copying machine {"CLC-500"). The full-color toner image was fixed by an
external fixing machine equipped with a pressure roller of a silicons rubber and without oil application.
The resultant fixed toner image was free of offset or exudation trace of the wax component, thus being
excellent in quality.
50 The transparent film carrying the toner image was used for projection by an OHP apparatus to provide a
beautiful fufl-color projection image. Further, the transparent film was obtained through fixation without oil
application, so that it was free from stickiness and excelient in storage stability.

Example 4
55
A laminate film C was prepared by coating an about 100 micron-thick PET film with & coating liquid
prepared by mixing 80 parts of alumina hydrate and 10 parts of polyvinyl alcohoi with 1000 paris of water
by bar coating, followed by drying at 150 °C for 10 min. in a drying oven to form an 8 micron-thick wax
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absorbing layer. The wax absorbing laysr of the laminate film C showed an average pore radius of 50 A and
a BET specific surface area of 10 m?/g. Image formation and fixation was performed by using the laminate
film C otherwise in the same manner as in Example 1, whersby a good fixed toner image was obtained free
from exudation trace of wax component. As a result of projection by an OHP apparatus, a beautiful
projection image was obtained without impairing transparency.

Comparati\}e Example 1

Development, transfer and fixation of a toner image were performed by using a commercially available
OHP film (a corona discharged polyethylene terephthalate film) in place of the laminate film A otherwise in
the same manner as in Example 1. As a result, no offset was caused duse to the effect of the wax contained
in the toner, but & wax exudation trace was observed at a rear end of the image and the image was
accompanied with a low transparency as a whole.

Example 5

A laminate film D was prepared in the same manner as the laminate film A except that the amount of
the inorganic fine powder was reduced to have a specific surface area of 0.08 m?/g.

Development, transfer and fixation of a toner image were performed by using the laminate film D
otherwise in the same manner as in Example 1, no offset was caused but there was observed a slight trace
of wax exudation which was however within a practically acceptable extent.

Example 6
Styrene-butyl acrylate copolymer 100 parts
Low-molecular weight polyolefin wax 7 parts
Phthalocyanine pigment 4.5 parts
Di-tert-butylsalicylic acid metal compound 3 parts

The above ingredients were blended, melt-kneaded by a twin-screw kneading extruder, cooled and then
pulverized by a jet siream pulverizer, followed by classification by a pneumatic classifier to obtain a blue
powdery foner having a weight-average particle size of 8.5 microns. Then, 100 parts of the toner was
blended with 0.8 wt. pant of negatively chargeable colloidal silica externally added thereto to obtain a cyan
toner, which was then blended with ferrite particles coated with a fluorine-containing acrylic resin in a ratio
of 1:9 to obtain a blue developer.

A yet-unfixed toner image was formed on the laminate film A used in Example 1 by using the above-
prepared blue developer and the remadeled copying machine {"CLC-500"), and then fixed by an external
fixing machine comprising an upper roller coated with a fluorine-containing resin and a lower silicone rubber
roller but having no oil applicator, whereby a fixed image with a good transparency and no wax exudation
trace was obtained without causing offset. '

-

Example 7

A laminate film E was prepared by coating an about 100 micron-thick PET film with a film of silica
formed by CVD and found to have an average pore radius of 26 A and a BET specific surface area of 12
m?g. Image formation and fixation were psrformed by using the laminate film E otherwise in the same
manner as in Examnple 6, whereby a fixed toner image with a good transparency and with no wax exudation
trace was obtained without causing offset.

Example 8
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Phthalocyanine pigment 4.5 parts
Di-tert-butylsalicylic acid compound 3 parts

The above ingredients were subjecied to melt-kneading, pulverization, classification, external addition of
silica and blending with carrier in the same manner as in Example 6 to prepare a blue developer.
A yet-unfixed toner image was formed and fixed on the laminate film A by using the blue developer
10 otherwise in the same manner as in Example 6, whereby a fixed toner image with excellent transparency
was obtained without no wax exudation trace.

Exahple L]
15 image formation and fixation were performed in the same manner as in Example 6 except for using the
laminate film C used in Example 4 instsad of the laminate film A, whereby a fixed image with a good

transparency and no wax exudation trace was formed without causing ofiset.

Comparative Example 2

20
A blue developer was prepared in the same manner as in Example 6 except for omission of the wax
component, and used for image formation and fixation in the same manner as in Example 6, whereby offset

was caused, thus failing to provide a good fixed foner image.

25 Example 10

A laminate film F having a BET specific surface area of 0.09 m?(g was prepared similarly as the
laminate film A used in Example 6 by changing the conditions for forming the absorbing layer.
Image formation and fixation were performed on the laminate film thus formed otherwise in the same
30 manner as in Exampie 6, whereby the resultant fixed toner image showed a somewhat lower transparency
which was however at a practically acceptable level.

Example 11

35 A biaxially stretched 100 micron-thick polyethylene terephthalate (PET) film having a heat distortion
temperature of 152 °C and a maximum service temperature of 150 °C was coated with a 16 micron-thick
transparent resin layer formed by applying a solution in acetone of a polyester resin (solubility parameter:
about 11) having a storage modulus {G") of 8x10* dyn/cm? at a temperature of 160 °C and a frequency (W)
of 100 rad/sec and a softening point of 118 °C by bar coating, followed by drying, and then with a wax-

40 absorbing layer formed in the same manner as in Example 1, to form a laminate film G.

Separately, a yellow toner powder was prepared by using 100 parts of a polyester resin Pz (solubility
parameter: about 11) having a storage modulus (G') of 4x10% dyn/cm? at a temperature of 160 °C and a
frequency (W) of 100 rad/sec and a softening point of 105 °C, 9 parts of paraffin wax, 3.5 parts of yellow
colorant and 4 paris of a chromium-containing organocomplex. The ysllow toner powder showed a volume-

45 average particle size of 12 microns, a storage modulus (G') of 8x10® dyn/cm? and a softening point of 107
°C.

Then, 0.4 part of hydrophobic colloidal silica was externally added to 100 parts of the yellow toner
powder to form a ysliow toner, which was then mixed with ferrite pariicles in a weight ratio of 5:100 to
obtain a yellow developer.

50 A uniform yet unfixed yellow toner image was formed on the above-prepared laminate film G by using
the above yellow developer and image formation and transfer and then fixed in an image forming apparatus
as shown in Figure 7 equipped with a hot pressure fixer including a hot fixing roller 161 surfaced with
silicone rubber and a pressure roller 162 surfaced with a fluorine-containing resin under the fixing conditions
of a hot fixing roller temperature of 160 °C, an average heating time of 25 msec and a pressing force of 3

55 kg/cm? to form a fixed yellow toner image having an image density {McBeth refractive densitometer) of 1.5.

The thus obtained fixed toner image showed no offset and was clear and free from wax exudation trace.
When the toner image was projected by an OHP, a very clear yeliow transmitted light was cbtainad to
provide a beautiful ysllow projected image.

15
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f i xat i Onmgﬁeraqq ) IEEH"WIQrV xeapb fog pwg 1.8 parts of a magenta colorant. The magenta tonsr powder
showed a storage modulus of 8x10° dyn/cm?.

A red developer was prepared by using the magenta toner powder otherwise in the same manner as in
Example 11 and then used for image formation and fixation on the laminate film G in the same manner as in
Example 11. The resultant fixed image caused no offset and was clear and free from wax exudation trace.
When used for projection by an OHP apparatus, the fixed toner image provuded very clear red transmitted

10 light and also be beautiful red projected image.

a resinous H

Example 13

A cyan toner powder having a volume-average particle size of 12 microns was prepared in the same
15 manner as in Example 11 except for using 5.0 parts of a cyan colorant. The magenta toner powder showsd
a storage medulus of 1x10* dyn/cm? and a softening point of 108 °C.

A blue developer was prepared by using the magenta toner magenta otherwise in the same manner as
in Example 11 and then used for image formation and fixation on the laminate film G in the same manner as
in Example 11. The resultant fixed image caused no offset and was clear and fres from wax exudation trace.

20 When used for projection by an OHP apparatus, the fixed toner image provided very clear blue transmitted
light and also be bsautiful blue projected image.

Example 14

25 A laminate film H was prepared in the same manner as in the laminate film G used in Example 11
except that the absorbing layer was replaced by an 8 micron-thick absorbing layer comprising alumina and
polyviny! alcchol prepared in the same manner as in Example 4.

Image formation and fixation were performed on the laminate film H otherwise in the same manner as in
Example 11, whereby a clear fixed toner image free from wax exudation trace was obtained without offset.

30 When projected by an OHP, the toner image provided a very beautiful yellow transmitted light and also a

beautifui yellow projection image.

Example 15

35 A PET film as used in Example 11 was coated with a methyl ethyi ketone solution of an epoxy resin
having a solubility parameter of 10.5, a weight-average molecular weight (Mw) of 20,000, a storage modulus
(G" of 5x10* dyn/cm? and a softening point of 114 °C, followed by drying to form a 15 micron-thick
transparent resin laysr, and then coated with an absorbing layer formed in the same manner as in Example
1.

40 Image formation and fixation were performed on the laminate film | so as fo provide a fixed toner image
having an image density of 0.5 otherwise in the same manner as in Example 11. The resultant fixed toner
image was clear, offset-free and also free from wax exudation trace. When projected by an OHP apparatus,
the toner image provided a very clear yellow transmitted light and also a beautiful yellow projected image.

45 Example 16

A fixed magenta toner image was formed on the laminate film I in the same manner as in Example 15
except for using the magenta toner prepared in Example 12 so as to provide a fixed image density of 0.5.
The resultant fixed tonsr image was clear, ofiset-free and also free from wax exudation trace. When
50 projected by an OHP apparatus, the toner image provided a very clear red transmitted light and also a
beautiful red projection image.

Example 17
55 A fixed cyan toner image was formed on the laminate film | in the same manner as in Example 15
except for using the cyan toner prepared in Example 13 so as to provide a fixed irnage density of 0.5.

The resultant fixed toner image was clear, offset-free and also free from wax exudation trace. When
projected by an OHP apparatus, the toner image provided a very clear blue transmitted light and alsc a
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Examples 18 - 20
5 Yellow fixed tonsr image, magenta fixed toner image and cyan fixed toner image was sach formed on a
faminate film G having a transparent resin layer of a polysster resin as used in Example 11 otherwise in the
same manner as in Examples 15 - 17, respectively. The thus obtained fixed toner images provided further
better transmitiances than in Examples 15 - 17 because of the transparent layer comprising a polyester
resin of the same kind as the toner binder resin.
10
Example 21
A yellow fixed toner image having an image density of 0.5 was formed on the laminate film H used in
Example 14 having a fransparent layer of a polyester resin and a wax-absorbing layer comprising alumina
15 particles and polyvinyl alcoho! otherwise in the same manner as in Example 15. The toner image provided a
further better transmittance than in Example 15 because the laminate film H had a transparent resin layer
comprising a polyester resin of the same kind as the toner binder resin.
Example 22
20
A sharp-melting polyester resin prepared by condensation polymerization of propoxide bisphenol and
fumnaric acid and showing properties shown in the following Table 1 was used as a toner binder resin.
Table 1
25
Storage modulus (G') at 180 °C and 100 rad/sec | Softening point | Solubility paramster
7x10 106 °C about 11
% 100 parts of the above polyester resin and materials shown in Table 2 below were used to prepare
toner powder of respective colors.
35
40
45
50
This Sheet Has Been Replaced

17




| ar.ger -ampunt of wax is required to be enclosed within the toner in order

to show a sufficient releasability than in the case of fi. of a toner
i mage on a recording nedium such as paper. Fur t NerSEEEY 3 n
confirmed that the use of a tonepoisoageoly using such g’*en.e’j%me ﬁﬂhg

. oy
wax rather results in a decrease in clarity of the resultant tramsparercy
filmdue to opacification caused by crystallization of the wax per se.
This is presumably because the was enclosed within the toner |ayer on a

recordi ng nmediumis causeg—tgExudegout—of—thegtomer—=atijthe tine of
passi ng between the fixing. IIers tg coyer the whol e of a part of the
toner inmage and have an gb e!ased crxstal lihi{yS t hus -
5 < <
10 "Zﬂ
8
.1 B
15 Q@ E
0. 3 [ §]8
E-&J % e | -~ |
o < ke o
G 8 P
20 O
~N
) -0
- I I - R B B B B B
B o
25
g E -
uwy
? 51 22 g & o
- MEIEEE
§ | > g8 g o
~ Y ITRRETES I TR T
8 g g &
35‘ z 3 g
a | 88 A A
gl A E H oA
o O V|l W v UV
40
il g | & .
El318 |s5|%
e S 2 & |

Toner powder of the respective colors showed properties given in Table 3 below.
50

55
This Sheet Has Been Repl

[T

18



causing a remarkably | ower optical transmttance. Accordingly, it

is urgently desired to

wax can b@hicSheetHegRecn Roplasedut i npairing the clarity of the resultant

and wi t hout
a resinous
color or full-co

10

15

20

25

30

35

50

55

i

1We of E¥p 54 ven on a r c%gl\g@gﬁgﬁmsqﬂggy
Ji § 18 urt .

er, in the|case Rpf@fEii N a

—

or toner inmage on a transparent |anmate—frtm

Table 3
Toner Storage modulus (G") at 160°C, 100 rad/sec | Softening point
Yellow 1x10* dyn/cm? 109 °C
Magenta 8x10° 108
Cyan 1x10* 109
Black 1x10* 109

100 parts each of the toner powdsrs of respsctive colors were respsctively mixed externally with 0.5
part of hydrophobic colloidal silica to form respectively color toners, which were then respectively mixed
with a resin-coated ferrite carrier in a weight ratio of 5:100 to provide respective colors of developers. The
four colors of devsiopers were charged in an image forming apparatus as shown in Figure 7, and were used
for image formation repeatedly on the laminate film G and respectively in the same manner as in Exampie
11, followed by fixing in the same manner as in Example 11, to form a full-color fixed toner image thereon.
The laminate film carrying the full-color fixed toner image was used for projection by an OHP apparatus,
whereby a brilliant full-color projection irmage was formed on a screen and no wax exudation trace was
observed. :

Example 23

image formation and fixation were performed to form a full-color fixed toner image on the laminate film
H used in Example 14 instead of the laminate film G otherwise in the same manner as in Example 22.
When used for projection by an OHP apparatus, the full-color fixed toner image provided a brilliant full color
image was projected on a screen and no wax exudation trace was observed.

Example 24

A laminate film J was prepared by replacing the transparent resin layer of a polyester resin of the
laminate film G with a 18 micron-thick layer of the polyester resin used as the binder resin in Exampie 16. A
full-color toner image was formed on the laminate film J by using the yellow toner, magenta toner, cyan
toner and black toner in tho same manner as in Example 16, and the toner image was fixed to cause color
mixing undser the conditions of a hot fixing roller temperature of 180 °C, an average heating time of 25 msec
and a pressing force of 3 kg/icm2, whereby a full-color fixed image free from wax exudation trace was
formed without offset. )

A laminate film suitable for providing a transparency for an OHP (overhead projector) is formed by
disposing an absorbing layer on a substrate. The absorbing layer functions to allow addition of a wax
component to a toner so as to improve the color mixing characteristic and anti-offset characteristic of the
foner without causing a wax exudation trace which is liable to occur in a fixed toner image if the absorbing
layer is not provided.

Claims

1. A laminate film for receiving a toner image containing a wax component, comprising: an absorbing
layer for absorbing the wax component, and a substrate supporting the absorbing layer.

2. The laminate film according to Claim 1, wherein the wax component is one contained in a polymeriza-
tion toner obtainéd through suspension polymerization.

3. The laminats film according to Claim 1, wherein wax component is one contained in a toner prepared
through melt-kneading, pulverization and classification of toner ingredients including the wax compo-
nant. ’

4, The laminate film according to Claim 1, wherein the wax component has a meiting point of 30 - 150 °C.

8. The laminate film according to Claim 1 wherein the wax component has a meiting enthalpy of 50 - 250

Joule/g.
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Toner Storage modulus (G} at 160°C, 100 rad/sec | Softening point
5 Yellow 1x10* dyn/cm? 109 °C

Magenta 8x108 108

Cyan 1x104 109

Black 1x10* 108

0 100 paris each of the toner powders of respective colors were respectively mixed externally with 0.5

part of hydrophobic colloidal silica to form respectively color toners, which were then respectively mixed
with a resin-coated ferrite carrier in a weight ratio of 5:100 to provide respective colors of developers. The
four colors of developers were charged in an image forming apparatus as shown in Figure 7, and were used
for image formation repsatedly on the laminate film G and respectively in the same mannsr as in Example
11, followsd by fixing in the same manner as in Example 11, to form a full-color fixed toner image thereon.
The laminate film carrying the full-color fixed toner image was used for projection by an OHP apparatus,
whereby a brilliant full-color projection image was formed on a screen and no wax exudation trace was
observed.

18

20 example 23

Image formation and fixation were performed to form a fuli-color fixed toner image on the [aminate film
H used in Example 14 instead of the laminate film G otherwise in the same manner as in Example 22.
25 When used for projection by an OHP apparatus, the full-color fixed toner image provided a brilliant full color
image was projected on a screen and no wax exudation {race was observed.

Example 24

A laminate film J was prepared by replacing the transparent resin layer of a polyester resin of the
faminate film G with a 18 micron-thick layer of the polyester resin used as the binder resin in Example 16. A
full-color toner image was formed on the laminate film J by using the yellow toner, magenta toner, cyan
toner and black toner in the same manner as in Example 16, and the toner image was fixed to cause color
mixing undsr the conditions of a hot fixing roller temperature of 160 °C, an average heating time of 25 msec
and a pressing force of 3 kg/cm?, whereby a full-color fixed image free from wax exudation trace was
formed without offset. '

A laminate film suitable for providing a transparency for an OHP (overhead projector) is formed by
disposing an absorbing layer on a substrate. The absorbing layer functions to allow addition of a wax
component to a toner so as to improve the color mixing characteristic and anti-offset characteristic of the
toner without causing a wax exudation trace which is liable to occur in a fixed toner image if the absorbing
fayer is not provided.

30

35

Claims

1. A laminate film for receiving a toner image containing a wax component, comprising: an absorbing
45 . . : )
layer for absorbing the wax component, and a substrate supporting the absorbing layer.
2. The laminate film according to Claim 1, wherein the wax component is ane contained in a polymeriza-
tion toner obtained through suspension polymerization.
S0 3. The laminate film according to Claim 1, wherein wax component is one contained in a toner prepared
through melt-kneading, pulverization and classification of toner ingredients including the wax compo-
nent. ‘

55 4. The laminate film according to Claim 1, wherein the wax component has a melting point of 30 - 150 °C.

5. The laminate film according to Claim 1, wherein the wax component has a melting enthalpy of 50 - 250

oty R A
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18.

19.

20.

21.

22,

23.

24.

25.

The laminate film according to Claim 1, wherein the absorbing layer is disposed on the substrate.
The laminate film according to Claim 7, wherein the absorbing layer comprises inorganic fine powder.

The Jaminate film according io Claim 8, wherein the absorbing layer comprises inorganic fine powder
bonded to the substrate by partial dissolution of the substrate or the inorganic fine powder.

The laminate film according to Claim 8, wherein the absorbing fayer comprisses inorganic fine powder
held by a binder layer on the substrate.

Ths laminate film according to Claim 8, wherein the absorbing layer comprises a film formed by dry
coating of the inorganic fine powder.

The laminate film according to Claim 8, wherein the inorganic fine powder comprises activated alumina,
aluminum hydroxide, alumina hydrate, silica or titanium oxide.

The laminate film according to Claim 8, wherein the absorbing layer shows an average pore radius of
10 - 200 A.

The laminate film according to Claim 8, which shows a BET specific surface area of 0.1 - 30 m?%g.

The laminate film according to Claim 10, whersin the binder fayer comprises polyvinyl alcohol and the
inorganic fine powder comprises alumina hydrate.

The laminate film according to Claim 8, wherein the inorganic fine powder has an average primary
particle size of 0.001 - 0.1 micron.

The laminate film according to Claim 10, whersin the binder layer comprises a resin in a weight ratio of
1/1 to 1/50 with respect to the inorganic fine powder.

The laminate film according to Claim 7, wherein the absorbing fayer is d:sposed on a surface treated
by plasma or corona discharge of the substrate.

The laminate film according to Claim 1, whersin the absorbing layer is disposed on the substrate with
an intermediate adhesive layer.

The laminate film according to Claim 18, wherein the adhesive layer comprises polysaster resin, acrylic
resin, methacrylate resin, styrene-acrylate copolymer or styrense-methacryiate copolymer.

The laminate film according to Claim 1, wherein the absorbing tayer is disposed on the substrate with
an intermediate transparent resin layer.

The laminate film according to Claim 21, wherein the transparent resin layer comprises a rasin having a
solubility parameter of 9.5 - 12,5 and a storage modulus (G*) of 1x10® - 1x10% dyn/cm? as measured at
a temperature of 160 °C and a frequency (w) of 100 rad/sec.

The laminate film according to Claim 21, wherein the transparent resin layer comprises a resin having a
storage modulus (G} larger than that of the toner, respectively as measured at a temperature of 160 °C
and a frequency (w) of 100 rad/sec.

The laminate film according to Claim 21, whersin the absorbing layer comprises inorganic fine powder.

The laminate film according to Claim 24, wherein the absorbing layer comprises inorganic fine powder
bonded the transparent resin layer by partial dissolution of the transparent resin layer or the inorganic
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26. The laminate film according to Claim 24, wherein the absorbing layer comprises inorganic fine powder
held by a binder layer on the transparent rasin layer.

27. The laminate film according to Claim 24, wherein the absorbing layer comprises a film formed by dry
coating of the inorganic fine powder on the transparent resin iayer.

28. The laminate film according to Claim 24, wherein the inorganic fine powder comprises activated
10 alumina, aluminum hydroxide, alumina hydrate, silica or titanium oxide.

29, The laminate film according to Claim 24, wherein the absorbing layer shows an average pore radius of
10 - 200 A,

15 30. The laminate film according to Claim 24, which shows a BET specific surface area of 0.1 - 30 m?%/g.

31. The laminate film according to Claim 28, wherein the binder layer comprises polyvinyl alcohol and the
inorganic fine powder comprises alumina hydrate.

20 32. The laminate film according to Claim 24, wherein the inorganic fine powder has an average primary
particle size of 0.001 - 0.1 micron.

33. The laminate film according to Claim 26, wherein the binder layer comprises a resin in a weight ratio of
1/1 1o 1/80 with respect to the inorganic fine powder.

25
34. The laminate film according to Claim 21, wherein the absorbing layer is disposed on a surface treated
by plasma or corona discharge of the transparent resin layer.
35. The laminate film according to Claim 21, whersin the absorbing layer is disposed on the transparent
30 resin layer with an intermediate adhesive layer.

36. The laminate film according to Claim 35, wherein the adhesive layer comprises polyester resin, acrylic
resin, methacrylate resin, styrene-acrylate copolymer or styrene-methacrylate copolymer.

35 37. The laminate film according to Claim 21, wherein the transparent resin layer is disposed on a surface
treated by plasma or corona discharge of the substrate.

38. The laminate film according to Claim 21, wherein the transparent resin layer is disposed on the
substrate with an intermediate adhesive layer.

39. The laminate film according to Claim 38, wherein the adhesive layer comprises polyester resin, acrylic
resin, methacrylate resin, styrene-acrylate copolymer or styrene-methacrylats copolymer.

40. The laminate film according to Claim 1, wherein the absorbing layer is constituted as a transparent
45 resin layer comprising a transparent resin and inorganic fine powder.

4. The laminate film according to Claim 40, whersin the inorganic fine powder has an average primary
particle size of 0.001 - 0.1 micron.

50 42. The laminate film according to Claim 40, wherein the traﬁsparent resin has a solubility parameter of 9.5
- 12,5 and a storage modulus (G") of 1x10° - 1x10° dyn/cm? as measured at a temperature of 180 °C
and a frequency (w) of 100 rad/sec.

43. The laminate film according to Claim 40, wherein the transparent resin has a storage modulus (G")
55 larger than that of the toner, respectively as measured at a temperature of 180 °C and a frequency (w)
of 100 rad/sec.

44. The laminate film according to Claim 40, wherein the inorganic fine powder comprises activated
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toner inmage which retains |less particle characteristic and shows an

i nproved opt iT#s[SheetBaa Been R % while preventing an offset phenonenon onto
the fixing rol [{BlikiEHSL me of fixation. JP-A-57 O#9-8 Iscloses a
transfer film Heng | as- gbigsohisgemen wWhich a ffiisn?glﬂﬁiaymg BN
provi ded conprising a matting agent having an oil absdrptiofERACEO to 150
m /100 g and a silane coupling agent. Moreover, JP-A-57 066 459 disctoses
a transfer dunlirg aonwiqm rydroxidegalemipd ygiaiecsilfca britiaaing osiderat t i ng | ayer di sposed on
one or both sides of said plastic film said matting |ayer conpris- ing an
i nor gani @5.fThe llaminateriitin accerdiag to @dim @@ rwhpmin ghevabsagiing layat showsodn a@eragstpore(adBis of
wher ei n onel%o20¢he conmponents of the inorganic filler has high oil

absor pti on. Furthernore, JP-A-63-33749 discloses a transparent filmfor

el ect r opA®t B 2R fEbippirdiag ta Glam Hlewhich bayss BETispecis Sufass B9 o Bl add P¥e-fi | m and
a specific toner fixing |layer disposed on at |east one surface of the

pl astic H'ITI'PF Iawq@}eéqnhacg%ﬁilﬁp o &H&g} , which has heat-resistant layer on the absorbing layer.

10 48. The laminate film according to Claim 47, wherein the heat-resistant layer comprises polyvinyl alcohol.

49. The laminate film according to Claim 40, wherein the absorbing layer is disposed on a surface treated
by plasma or corona discharge of the substrate.

15 50, The laminate film according to Claim 40, whersin the absorbing layer is disposed on the substrate with
an intermediate adhesive layer.

§1. The laminate film according to Claim 50, whersin the adhssive layer comprises polyester resin, acrylic
resin, methacryiate resin, styrone-acrylate copolymer or styrene-methacrylate copolymer.
20
52. The laminate film according to Claim 1, wherein the toner image is a color toner image.

53. The laminate film according to Claim 1, wherein the toner image is a full-color toner image.

25 54. A method for forming a fixed toner image on a laminate film, comprising:

a developing step for developing an slectrostatic latent image on an electrostatic image-bearing
member with a toner containing a wax component to form a toner image on the slectrostatic image-
bearing member;

a transfer step for transferring the toner image onto the laminate film, the laminate film comprising

30 an absorbing layer for absorbing the wax component in the toner and a substrate supporting the
absorbing layer; and

a fixing step for fixing the toner image onto the laminate film under heat and pressure while
absorbing the wax component in the tonsr with the absorbing layer of the faminate film.

35 58. The method according to Claim 54, wherein the tonar comprises a polymerization toner containing the
wax component obtained through suspsnsion polymerization.

56. The method according to Claim 54, wherein ether toner is one prepared through meli-kneading,
pulverization and classification of toner ingredients including the wax component.

67. The method according o Claim 54, wherein the wax component has a melting point of 30 - 150 °C.

58. The method according to Claim 54, whersin the wax component has a meliing enthalpy of 50 - 250
Joule/g.

59. The method according to Claim 54, wherein the wax component comprises at least one member
selected from paraffin wax, medified paraffin wax, polyolefin wax, modified polyolefin wax, higher fatty
acid, metal salt of higher fatty acid and amide wax.

50 60. The method according to Claim 54, wherein the laminate film comprises an absorbing layer disposed
on the substrate.

61. The method according to Claim 54, wherein the laminate film comprises the absorbing layer disposed
on the substrate with an intermediate transparent resin layer comprising a transparent resin.
55
62. The method according to Claim 54, wherein the absorbing layer is constituted as a transparent resin
layer comprising a transparent resin and inorganic fine powder dispersed therein.
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fixingdayer may conprise silica sol. Mor eover, JP-Ax2.276 670 dlscloses
a recording sheet conpris- ing a transparent substratpl -FROL QHs:
i nk-receiving layer formed thereon, which is constituyted WRUWQ*B‘
pseudo- boem te having a total vol tnmsn‘lasomS havi ng a totat—d
to 10 nmin the range fromO,1 to 4 cnB/g.

- 10 - SUWARY OF THE | NVENTI ON An obj ect of the present
i nvent i on 8RsThegnethod according to Claim 62, wherein the toner contains a binder resin in addition to the wax

component, and the transparent resin has a storage modulus (G') larger than that of the binder resin,
respectively as measured at a temperature of 160 °C and a frequency (w) of 100 rad/sec.
5 64. The method according to Claim 54, wherein the absorbing layer comprises inorganic fine powder.

65. The method according to Claim 64, wherein the inorganic fine powder comprises activated alumina,
aluminum hydroxide, alumina hydrate, silica or titanium oxide.

10 66. The method according to Claim 64, whersin the absorbing layer shows an average pore radius of 10 -
200 A.

67. The method according to Claim 64, which shows a BET specific surface area of 0.1 - 30 m?%g.

15 68. The method according to Claim 84, wherein the inorganic fine powder has an average primary particle
size of 0.001 - 0.1 micron.
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prqovi de. the use of a lamnate filmfor receiving the toner inage having
sol ved t he above-nenti oned problens and also a nethod for formng a fixed

toner image on such a lamnate film An obj et —of_the present
invention is to provide the use P @sotageoxte fil m cgpat qéﬁﬁ?‘f&mgrgm :
fixed toner image of excellent-quality thereon wtho | ePLAGED at the

time of fixation and a nethod for formng a fixed toner inmage on A-'a
lam nate film An object of the present invention is to provide
the use of a lam nate fil mcapable of providing a fixed toner-inage with
an excellent clarity or transparency and a nethod for formng a fixed

toner image on such a lamnate film
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Anot her .obj ect of the present inventionis to

- 11- provide the use of a lamnate fil mcapable of form ng thereon a
fixed toner imge of excellent quality while preventi ng{-H-owout of a wax
conponent contained in a toner atgplyasolaggapf fixation ahds &t ”k@*d
formng a toner image an such a lamnate film Ali‘lmr;\,h,(%ﬁ ”68?\
of the present inventionis to provide the use of a |amnate -
of form ng thereon a fixed toner image which provides a col or or fuII-
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color projected image with g
graying in tint as a whole,
on such a lamnate film
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supporting the absorbing layer in an el ectrophot ographic col or inmage
formng process including a step of fixing a color toner image fornmed of a
col or toner containing the wax conponent onto the |am ngte~film under heat
and pressure. Accor di ng EP 0B80036@A1 aspect of t e*fﬁfié'szggh%‘
invention, there is provided a nethod for formng a fi cdiwt,‘,q&‘,@@ﬁEN
I mge on a lamnate film conprising: ==
-12- a devel oping step for developing an electrostatic |atent
i mage on an el ectrostatic inmage-
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FIG.
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bearing member with a color toner containing a wax_conmponent to forn{a’L -

col or toner—mage-on the electrostatic i mage- bda a
transfer stepnj g a sferrlng the color toner i ﬁg@g%gﬁgﬁ@'uk mj nat e
film the | ant Nate iy i sing an absorbing |l dye ﬁB bi g the
wax conponent |} Q:} _ git oner and a substratgq Su dLérp%R §ﬂe bsor bi ng
| ayer; and g step foruiixing thg. lcolar toner..ihage onto
the Iam nate filmunder heat and pressure while f[absorbing the wax
gprponent in the color toner with the absorbing llLayer of the.l ate

il m

These and ot her objects, features and advant ages of the

present invention whaREC#7EM"POR RECEIVING TONER IMAGE AND
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~METHOD FOR FORMING FIXED TONER IMAGE ON LAMINATE FILM

FIELD OF THE INVENTION AND RELATED ART

The present invention relates to a laminate
film for receiving a toner image and a method for
forming a fixed toner image on a laminate film,
particularly a laminate film for receiving a color or
full-color toner image according to an
électiophotographic system and a method forming a
fixed toner image of a color or full color on such a
laminate film.

Conventionally, a full-color image has been
formed generally in the following manner.

A photoconductive layer of a photosensitive
drum as an electrostatic latent image holding.memper
is unifofmly charged by a primary charger énd'exposed
imagewise to laser light modulated by a magenta image
signal of an original to form an electrostatic latent
image on the photosensitive drum, which is then
developed with a magenta toner contained in a magenta
developing unit to form a magenta toner image. The
thus formed magenta toner image on the photosensitive
drum is transferred by a transfer charger to a
recording medium conveyed thereto.

On the other hand, the photosensitive drum

after the transfer of the toner image to the recording




apparent upon a consideration of the followng description of the

preferred enmbodi ments-—of the present invention take
t he acconpanyi ng ) ... - BRI EF DESCRI PTI ON OF [T
Figure 1 is a secti ﬁlj& &

g an enbodi nent
used according to t enti on.
respectively a secti
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medium is discharged (charge-removed) by a discharger,
cleaned by a cleaning means and again charged by a
primary charger, followed by similar formation of a
cyan toner image and transfer of the cyan toner image
to the recording member already carrying the above-
mentioned magenta toner image. Then, similar
operations are repeated for yellow and black colors so
that toner image in totally four colors of magenta,
cyan, yvellow and black are transferred to the
recording medium. Then, the recording medium having
the four colors df toner images is supplied to fixing
rollers where the toner images are fixed under the
action of heat and pressure to form a fixed full-color
toner image on the recording medium.

A toner used in a method of forming such a
fixed color toner image is required to show excellent
meltability on heating and color-mixing characteristic
and is further preferred to show a low scoftening point
and a low melt viscosity with a highly sharp-melting
characteristic.

By using such a sharply melting toner, it is
possible to obtain a color copy which shows excellent
color reproducibility and is highly faithful to an
original image.

However, such a sharply melting toner tends
to have a high affinity with fixing rollers and is

liable to cause offsetting ontoc a fixing roller.
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- 13 - according to the present invention. ——Figure 6 is a

graph for illustrating a nelting characteristic of ReRe u”ﬁigihng§to t he

present invention. Figure 7 is a schematic pi of an jruge |

form ng appar at ughlsSheme:BeextR@]a&eam nate film accordi ng Q) th ép;g§§eht
ac

i nvention is appli his appllcable for |pr
' netho% according to the—ﬁ;esenL_Lnuﬁnt

enbodi nent of the

on.

Particularly, in the case of a fixing means
for use in full-color toner image formation, a
plurality of toner layers including those of magenta,
cyan, yellow and black, such offsetting is

5 particularly liable to be caused.

For the above reason, it has been
conventionally practiced to apply a release agent such
as silicone 0il onto a fixing roller so as to enhance
the toner releasability of the fixing roller. 1In this

10 case, however, the following problems are accompanied.

As a release agent such as o0il is applied
onto a fixing roller, the entire apparatus becomes
complicated, and the life of the fixing roller can be
shortened by the oil application.

15 On the other hand, as one of various demands
for copying in recent years, a resinous laminate film
such as a transparency film for an overhead projector
(OHP) has beén widely used as a type of recording
material. If a toner image is fixed onto such a

20 laminate film by using a fixing method using such an
oil as described above, the applied oil is attached to
the surface of the laminate film to remarkably
deteriorate the quality of the laminate film for
carrying the resultant toner image.

25 Accordingly, there are an increasing demand
for a fixing system without requiring such oil
application at the time of fixing and a novel toner _

pp—
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Figure 8 is a plan view for explaining a problem of

encountered when a fixed toner inmage is formed by u5|1dﬂéﬂéﬁhveﬁ1wﬁﬁﬁﬁ

| am nate film DETAI LED DESCRI PTI ON OF THE | NVENTI ON The

| am nate filmfor use according to the present invent{o

by having an absorbing |ayer for absorbing a wax conpén nt coﬁ
c

toner.

g
fine particles. The absorptivity of the wax conponemt into the absorbijng
related with an average pore radius (D) of the

| ayer is
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The absorbing | ayer may be forned by |

st

for realizing such a fixing system.

For the above-mentioned problems, there have
been proposed a toner produced containing a release
agent such as wax and a toner by suspension
polymerization (Japanese Patent Publication (JP-B) 36-
10231). In the suspension polymerization, a
polymerizable monomer and a colorant (and also a
polymerization initiator, a crosslinking agent, a
charge control agent and other additives, as desired)
are uniformly dissolved or dispersed to form a monomer
composition, which is then dispersed in a dispersion
medium (e.g., agueous medium). containing a dispersion
stabilizer by using an appropriate étirrer and
simaltaneously subjected to polymerization to form
toner particles having a desired particle size.

In the suspension polymerization system,
liquid droplé{s of the monomer composition are formed
in a dispersion medium having a large polarity such as
water, components having a peolar group contained in
the monomer composition tend to be present at the
surfaces constituting an interface with the aqueous
phase and non-polar components tend to be less present
at the surface parts to form a so-called pseudo-
capsule structure. By utilizing thié process
characteristic, it is possible to incorporate in a
toner a low-melting point wax which cannot be used in

anocther toner production process, such as the
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absorbing | ayer or by the inorganic fine powler per F$ﬁ+_,_\4\hich IS
e

preferably i

- 5 mcrons.
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n the range of 10 - 200 [err]. CQutside

If the thickness is bel ow
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(D) range of 10 - 200 [err], the wax absorptivity i mﬂgétéﬁg“ @'”5F
The absorbing | ayer may preferably have a

- 14 - thickness in the range of 0.1 - 10 m crons

bl

-5-

adi us

y 0.5

pulverization process.

Such a toner obtained by the polymerization
process can satisfy both anti-blocking characteristic
and low-temperature fixability which are generally
contradictory with each other owing to the enclosure
of a low-melting point wax. More specifically, the
enclosed low-melting point wax does not lower the
anti-blocking characteristic but promotes the internal’
thermal conductivity of the toner to realize low-
temperature fixation. As a further preferable aspect,
the wax melted at the time of fixation functions also
as a release agent, so that undesirable high-
temperature offset can be prevented without applying a
release agent such as ocil onto a fixing roller.

Thus, the polymerization toner enclosing wax
shows_advantageous performances at the time of
fixéﬁion but has caused new problems when it is used
in combination with a laminate film as the recording
medium, that the clarity or transparency of the
resultant image after the fixation is somewhat lowered
and thé enclosed wax as a release agent exudes at the
time of fixing to flow ohto the image. More
specifically, the wax enclosed within the toner is
caused to melt under the action of pressure and heat
at the time of fixation and, as shown in Figure 8, is
caused to flow on a resinous laminate film R as a

recording medium to the rear side with respect to the
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0.1 mcron,

the wax absorptivity becones insufficient Tt tie

thlckness_exceeds 5 microns, the laninate filmis i 5%5 ﬁ'ﬂ&&ﬂfébeﬁ

result in_a
accordi ng
area of O
absor bi ng
negli gi bl e.:

|l ower transmttance. The | am njat Tt for—uge
heatHasBeendepinced | Nventi on may preferably halve| agSpétan 1987sUr f

f

/g which is generally attributaple to that
contribution of the bhase fil S generarry
spe

| the

0.1 nferr]/g, the wax absorptivity of the absorbing |ayer becones
If the specific surface area exceeds 30 nferr]/g, the
transparencydof the |la rgnate

i nsuf ficient.
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rection progréss P of the film, thus resulting in
a flowout or exudation trace W of wax at the rear end
of a fixed image I which is thus made awkward as an
image for use in an OHP.

It may be conceived of decreasing the wax in
order to prevent such wax flow but this results in a
lower releasability of the toner. Thus, the above
difficulty has been inevitably encountered if wax is
used in an amount to provide a sufficient release
characteristic.

This wax flow phenomenon is particularly
noticeably observed in the case of resinous recording
material such as an dHP film. This may be
attributable to a fact that such a resinous recording
medium shows a poor ability of absorbing melted wax to
allow the wax to remain on the surface thereof and
flow out to the image unlike a recording medium such
as paper which has an abundant absorptivity sufficient
to absorb melted wax to prevent the above-mentioned
problems leading to deterioration of image quality.

Further, in the case of forming a fixed toner
image on a recording medium such as a resinous
laminate film, it has been generally frequently
practiced to use a lower fixing speed for sufficient
toner melting than fixation on an ordinary recording
material such as paper as it is strongly desired to

form a toner image having a high optical

ific surface abea of the lamijhate filmis beva

ace
t he
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I's lowered and nost of the wax conponent contained in the toner
absorbed by the lamnate film thus failing to exhibit the intended
rel ease effect. The average pore di aneter pf—the—+nrorgante—fine

const ant

|l am nate fil mmy be nmeasured through nitrogen absqr ﬁ“&&&ﬂﬁdFﬁ?
vol une nmet hod and cal cul at ed based on the |K Igﬁ@ W&@rwk,a"a
theory. The val ues described herein afe values neadurled” By USi #g ai |}

commercially avail able gas absorption neter ("Autogor
Yuasa lonic K K. ). For neasurenment of the specific
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powder or the absorbing |ayer and the specific surflaBEPYEADT EHELT
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transmittance.

In this case, however, the toner on the
recording medium is more liable to be offset to the
fixing roller at the time of fixation, so that a
larger amount of wax is required to be enclosed within

the toner in order to show a sufficiént releasability

than in the case of fixation of a toner image on a

recording medium such as paper.

Further, it has been confirmed that the use
of a foner image by using such a toner enclosing wax
rather results in a decrease in clarity of the
resultant transparency film due to opacification
caused by crystallization of the wax per se. This is
presumably because the was enclosed within the toner
layer on a recording medium is caused to exude out of
the toner at the time of passing between the fixing
rollers to cover the whole or a part of the toner
image and have an increased crystallinity, thus
causing a remarkably lower optical transmittance.

Accordingly, it is urgently desired to
exercise a measure by which a sufficient amount of wax
can be contained without impairing fhe clarity of the
resultant image and without causing a trace of wax
flow even on a recording medium such as a resinous
laminate film.

Further, in the case of forming a color or

full-color toner image on a transparent laminate film

o the
d BET
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- 15- surface area of the lamnate film a lamnate film sanple

measuring 100 mm x 100 mmis cut into pieces each
all the cut pieces are placed in the gas absorptiq
structure of the lamnate filmused according to tthd presSent—imnvent

F s sy o

T \
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will be described with reference to Figure 1. 0 3ReARrgIMY t

Figure 1, a lamnate filmused according to the pfegent inventio
conprises a base -8= ‘
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by using an electrophotographic system of the dry
development type and projecting the toner image onto a
screen by means of an OHP apparatus, the projected
image can show a grayish tint as a whole to result in
a very narrow range of color reproduction even when
the image on the film shows a sufficient color
reproducibility. This phenomenon is caused because
the yet-unfizxed toner image on a smooth laminate £ilm
is dot provided with a sufficient fluidity by the
heating at the.time of fixation to retain its particle
characteristic and the 1i§ht incident to the toner
image at the time of the projection is scattered to
form a shadow on the screen. Particularly, at a
halftone part showing a low image density, the
absorption level by the dye or pigment in the toner is
lowered due to a decrease in number of toner particles
and the resultant absorption level becomes identical
to a black absorption level due to scattering by toner
particles, so that the reproduced color tint becomes
grayish.

In the case 0f naked eye observation éf a
toner image on a recording medium suéh as plain paper,
a light image reflected from an illuminated fixed
toner image is observed, so that the image quality is
little affected even if the toner surface retains some
particle characteristic. In the case of observing or

projecting a toner image onto a screen by transmitted
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filmA of a transparent resin as a substrate and an absorhing Iayer B
formed on the base filmA. The base filmA is required -ﬁxhgv ..
resistance so as not to cause a noticeable thernal def Hﬁttm C
heating for heat fixation or heat and pressure fixation.{Mre
specifically, the base filmA may preferably have a heat] d St S8%% 1967
tenperature of 145 C or higher, nore greferably 150 [ rr&LLQL_hl her
nmeasured under the condition of 4.6 Kgfcnierr] accordi

Speci fic exanples of such a base filmA may include fi )
terephthalate (PET), polyester, polyam de and polyinm de showi ng a heat"

resi stance reRARSeY q¢h R\ BuBeabpdisiQ5l ! fRe image quality based

on transmittance is iemarkably impaired due to light

scattering if the toner image retains some toner
particle shape. Accordingly, the recording medium for

5 use in an OHP apparatus is required to provide a fixed
toner image which retains less particle characteristic
and shows an improved optical transmittance while
preventing an offset.phenomenon onto the fixing roller
at the time of fixation.

10

SUMMARY OF THE INVENTION

An object of the present invention is to
provide a laminate film for receiving the toner image
having solved the above-mentioned problems and also a

15 method for forming a fixed toner image on such a
laminate film.

An object of the present inventioﬁ is to
provide a laminate film capable of forming a fixed
toner image of excellent quality thereon without using

20 oil at the time of fixation and a method for forming a
fixed toner image on such a laminate film.

An object of the present invention is to
provide a laminate film capable of providing a fixed
toner image with an excellent clarity or transparency

25 and a method for forming a fixed toner image on such a

laminate film.

Another object of the present invention is to
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tenperature of 145 [err] C or higher under the above condition and a

maxi num usabl e tenperature of 100 [err]C or higher. Anphg-these,——————-
polyeth Iene te%mfﬁ}Qah@te filmis particularly prefer'éﬁw1ﬁuybeﬂio :

heat
-16-

will

fansparency. The base filmis e e
ave a thickness not causing wink % fVEMAR 1957

-10-~

provide a laminate film capable of forming thereon a
fixed toner image of excellent quality while
preventing flowout of a wax component contained in a
toner at the time of fixation and a method for forming
5 @a toner image on such a laminate £ilm.
A further object of the present invention is
to provide a laminate film capable of forming thereon
a fixed toner image which provides a color or full-
color projected image with good color reproducibility
10 and free from graying in tint as a whole, and a method
for forming a fixed toner image on such a laminate
film.
A still further object of fhe present
invention is to provide a léminate film capable of
15 forming a toner image thereon with excellent
performance of preveﬁting toner offset onto a fixing
means at the time of fixation, and also a method for
forming a fixed toner image on such a laminate film.
According to a principal aspect of the
20 present invention, there is provided a laminate film
for receiving a toner image containing a wax
component, comprising: an absorbing layer for
absorbing the wax component, and a substrate
supporting the absorbing layer. .
25 According to another aspect of the present
invention, there is provided a method for forming a

fixed toner image on a laminate film, comprising:

e e et e et e 2




when softened undEL_im¥4+4K}4aﬁ>4ﬁﬁrat|on A t hi ckness ©f-bO-m.cLons_Qr
. apn Caﬁ&)a?ed pol yet hyl ene terepﬁtﬁm:&ﬁy@‘;\,Egﬁcha

nore is sufficient,
transparent film c &1 B ng in transmttance
excessi vel y thi ck. =Hﬂ_ ﬂ b;, the base filmA

a thickness of 50 - ' re preferably 100 -
further preferably 70 - 150 m crons. ~ Referrin
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absorbing |ayer B may be formed by apbﬂrcatlon or adhesi on of inorgani c}

fine powder on the base filmso as to provide fine pores:
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I norgani c fine powder may for exanple conprise activated alum na, al um num

dr oxi de
hy ' a developing step for developing an

electrostatic laterit image on an electrostatic image-
bearing member with a toner containing a wax component
to form a toner image on the electrostatic image-

5 bearing member;

a transfer step for transferring the toner
image onto the laminate film, the laminate film
comprising an absorbing layer for absorbing the wax
component in the toner and a substrate supporting the

10 absorbing layer; and

a fixing step for fixing the toner image onto
the laminate f£ilm under heat énd pressure while
absorbing the wax component in the toner with the
absorbing layer of the laminate film.

15 These and other objects, features and
advantages of the present invention will become more
apparent upon a consideration of the following
description of the preferred embodiments of the
present invention taken in conjunction with the

20 accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a sectional view showing an
embodiment of the laminate film according to the
25 present invention.
Figures 2 - 5 are respectively a sectional

view showing another embodiment of the laminate film

REPLACED

THIS SHEET EAS BEEN




hydr at ed

powder nay preferably have an average prinmary partic

m cron,
0.001 m
forma
m cron,

I mpai r ed.

alumna, silica and titanium oxide. These naterials nay be used
singly or in mxture of two or nore species. e 1n

nore preferably 0.001 - 0.05 mcron. If the

unlfornlabsorblng | ayer and, if the particle gize
the wax absorptivity or transﬁé#ency of the
The absorbing layer B may for exa

gatt-e—Han

LT o G6EET g, 1
artldr§*§rze
cron, the cohesive force between particles b cond$3t@ﬁglg
exceeds

Bl |

bdgl ow

accoiding to the present invention.

Figure 6 is a graph for illustrating a
melting characteristic of a toner relating to the
present invention.

5 Figure 7 is a schematic view of an image
forming apparatus to which the laminate film according
to the present invention is applicable and which is
applicable for practicing an embodiment of the image
forming method according to the present invention.

10 Figure 8 is a plan view for explaining a
problem of wax flowout encountered when a fixed toner

image is formed by using a conventional laminate film.

DETAILED DESCRIPTION OF THE INVENTION

15 The laminate film according to the present
invention is characterized by having an absorbing
layer for absorbing a wax component contained in a
toner.

The absorbing layer may be formed by

20 containing inorganic fine particles. The absorptivity
of the wax component into the absorbing layer is
related with an average pore radius (D) of the
absorbing layer or by the inorganic fine powder per
se, which is preferably in the range of 10 - 200 A

25 Outside the average pore radius (D) range of 10 - 200

&, the wax absorptivity is lowered.

is Sheet
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The absorbing layer may preferably have a
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thickness in the range of 0.1 - 10 microns, more
preferably 0.5 - 5 microns. If the thickness is below
0.1 micron, the wax absorptivity becomes insufficient
and, if the thickness exceeds 5 microns, the laminate

5 film is liable to be turbid to result in a lower
transmittance.

The laminate film according to the present
invention may preferably have a specific surface area
of 0.1 - 30 mZ/g which is generally attributable to

10 that of the absorbing layer and the contribution of
the base film is generally negligible. If the
specific surface area of thg laminate film is below
0.1 mz/g, the wax absorptivity of the absorbing layer
becomes insufficient. 1If the specific surface area

15 exceeds 30 mz/g, the transparency of the laminate film
is lowered and most of the wax component contained in
the toner is absorbed by the laminate film, thus
failing to exhibit the intended release effect.

The average pore diameter of the inorganic

20 fine powder or the absorbing layer and the specific
surface area of the laminate film may be measured
through nitrogen absorption according to the constant
volume method and calculated based on the Kelvin
formula and BET theory. The values described hérein

25 are values measured by using a commercially available
gas absorption meter ("Autosorb 1", available from

Yuasa Ionic K.K.). For measurement of the specific
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surface area of the laminate film, a laminate film
sample measuring 100 mm x 100 mm is cut into pieces
each measuring 5 x S mm, and all the cut pieces are
placed in the gas absorption meter.

The structure of the laminate film according
to the present invention will be described with
reference to Figure 1.

ﬁeferring to Figure 1, a laminate film
according to the present invention comprises a base
film A of a transparent resin as a substrate and an
absorbing layer B formed 6n the base film A. The base
film A is required to have a heat resistance so as not
to cause a noticeable thermal deformation due to
heating for heat fixation or heat and pressure -
fixation. More specificaliy, the base film A may
preferably have a heat distortion temperature of 145
OC or higher, more preferably 150 Sc or higher, as
measured undgr the condition of 4.6 Kg/cm2 according
to ASTM D648. Specific examples of such a base film A
may include films of polyethylene terephthalate (PET),
polyester, polyamide and polyimide showing a heat
resistance represented by a heat distortion
temperature of 145 °C or higher under the above
condition and a maximum usable temperature of 100 °C
or higher. Among these,.polyethylene terephthalate
film is particularly preferred in view of its heat

resistance and transparency. The base film is

vapor deposition) and
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In order to enhance the adhesi o]
he i norganic fine powder or binder resin,

apply a surface treatnment such as plasnﬁ
| ayer to the base filmA. Exp
on toner ) 8 -
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required to have a thickness not causing wrinkles even
when softened under heating for fixation. A thickness
of 50 microns or more is sufficient, e.g., in case of
polyethylene terephthalate. Even a transparent film
can cause a lowering in transmittance if it becomes
excessively thick. For these reasons, the base film A
may preferably have a thickness of SQ -~ 300 microns,
more preferably 100 - 200 microns, further preferably
70 - 150 microns.

‘Referring to Figure 1, the absorbing layer B
may be formed by application or adhesion of inorganic
fine powder on the base film so as to provide fine
pores.,

The inorganic fine powder may for example
comprise activated alumina, aluminum hydroxide,
hydrated alumina, silica and titanium oxide. These
materials may be used singly or in mixture of two or
more species.

The inorganic fine powder may preferably have
an average primary particle size of 0.001 - 0.1
micron, more preferably 0.001 - 0.05 micron. If the
particle size is below 0.001 micron, the cohesive
force between particles becomes too large to form a
uniform absorbing layer and, if the particle size
exceeds 0.1 micron, the wax absorptivity or

transparency of the absorbing layer is impaired.

! This Sheet Has Been R ]acee
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stabilizer at a tenperature nearly equal to that of

formed on the absorbing layer A by dispersing such an
inorganic fine powder in an appropriate solvent
together with an appropriate binder, as desired, to
form a coating liquid and applying the coating liquid
onto the base film A by known coating methods,
followed by drying.

The solvent can have a solubility of slightly
dissolving the surface of the base film A or the
inorganic fine powder.

Examples of the binder may include known
film-forming resins, such as polyester resins, vinyl
resin, butadiene resins, époxy resins, polyamide
resins and polyurethane resins. ‘

The binder resin and the inorganic fine
powder may be used in a weight ratio of 1:1 - 1:50,
more preferably 1:3 - 1:20.

The absorbing leyer B can also be formed by
coating the_baee film A with a layer of the inorganic
fine particles by known deposition methods sueh as CVb
{chemical vapor deposition) and PVD (physical vapor
deposition).

In order to enhance the adhesion between the
base film A and the inorganic fine powder or binder
resin, it is possible and preferred fo apply a surface
treatment such as plasma or corona discharge, or a
primer layer to the base film A.

Explanation is made on a polymerization toner

THIS SHEET HAS BEEN
REPLACE




t he nononer conposition by using a m xer, such as an The
stirring speed and tine are preferably adjusted so a$
resultant nononer _droplets with a prescribed toner s 30

mcrons or smaller,. and thereafter .the stirringis c ar
intensity as to réﬁaﬂwdﬂheB Replacdde si ze and .preve donf of
the particles under a dlsperS|on stabl | zer. The
polynerlzatlon tenp
te el eas
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nperature of ther e agen'l eand pol ynmeri zation initiator is added
to effect the polynerization. After the reaction, t he produced toner

part’ cl es. ar g, Washedeer£ES BRI DYos 1d Wold:ORsBT s LoHb1hBeLBE SusPensi on

with the laminate film according to the present

invention. Such a polymerization toner may be
produced in the following manner.

5 Additives such as a release agent, a colecrant
and a charge control agent are added in a
polymerizable monomer, and the mixture is heated until
the release agent is dissolved or melted and is
subjected to uniform dissolution or dispersion by

10 using a mixer such as a homogenizer or an ultrasonic
disperser to form a monomer composition, which is then
dispersed in an aqueous medium containing a dispersion
stabilizer at a temperature nearly equal to that of
the monomer composition by using a mixer, such as an

15 ordinary stirrer. The stirring speed and time are
preferably adjusted so as to provide the resultant
monomer droplets with a prescribed toner size of
generally 30 microns or smaller, and thereafter the
stirring is continued at such an intensity as to

20 retain the particle size and prevent the precipitation
of the particles under the action of a dispersion
stabilizer. The polymerization temperature is set to
a temperature below the precipitation temperature of
the release agent, and a polymerization initiator is

25 added to effect the polymerization. After the
reaction, the produced toner particles are washed,

recovered by filtration and dried. In the suspension

THIS SHEET HAS BEEN
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ion toner may include: sf{yrfetedtMAR 18%hopef

polymerization, it is generally preferred to use 300 -
3000 wt. parts of water as a dispersion medium ber 100
wt. parts of the monomer composition.

Examples of the polymerizable monomer usable
for constituting the polymerization toner may include:
styrene-type monomers, such as styrene, o-
methylstyrene, m-methylstyrene, p-methylstyrene, P-
methoxystyrene, and p-ethylstyrene; acrylates, such as
methyl acrylate, ethyl acrylate, n-butyl acrylate,
isobutyl acrylate, n-propyl acrylate, n-octyl
acrylate, dodecyl acrylate, 2-ethylhexyl acrylate,
steéryl acrylate, 2-chloroethyl acrylate and phenyi
acrylate; methacrylafes, such as methyl methacrylate,
ethyl methacrylate, n-propyl methacrylate, n-butyl
methacrylate, isobutyl methacrylate, n-octyl
methacrylate, dodecyl methacrylate, 2-ethylhexyl_
methacrylate, stearyl methacrylate, phenyl
methacrylate, dimethylaminoethyl methacrylate, and
diethylaminoefhyl methacrylate; acrylonitrile,
methacrylonitrile, and acryl amide.

These monomers may be used singly or in
mixture of two or more species. Among the above
monomers,.styrene or a styrene derivative may
preferably be used singly or in mixture with another
monomer in view of developing characteristics and

successive image forming characteristics of the

resultant toner. prem. 5““HASB*“\

REPLACED
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met hacryl ate, and di et hyl am noet hyl

met hacrylonitrile, and acryl am de
The dlspers1on medium for produc1ng the

met hacryl at e;

polymerization toner may be formed by dispersing a
stabilizer, such as pelyvinyl alcohol, gelatin, methyl
cellulose, methyl hydroxypropyl cellulose, ethyl
cellulose, sodium salt by carboxymethyl cellulose,
polyvacrylic acid or its salt, starch, calcium
phosphate, aluminum hydroxide, magnesium hydroxide,
calcium metasilicate, barium sulfate or bentonite in
an aqueocus medium. The stabilizer may preferably be
used iﬁ an amount of 0.2 - 20 wt. parts per 100 wt.
parts of the polymerizable monomer.

In order to finely disperse such a
stabilizer, 0.001 - 0.1 wt. part of a surfactant may
be used. The surfactant functions to promote the
action of the dispersion stabilizer, and examples
thereof may include: sodium dodecylbenzenesulfonate,
sodium tetradecyl sulfate, sodium pentadecyl sulfate,
sodium octyl sulfate,

sodium oleate, sodium laurate,

potassium stearate, and calcium oleate.

It is further preferred to add a polymer or
copolymer having a polar group in the monomer
composition for polymerization. Further, it is
preferred in the present invention that a monomer
composition to which a polymer, copolymer or cyclic
rubber having a polar group has been added is
suspended for polymerization in an agueous medium

which contains a dispersant chargeable to a polarity

THIS SHEET HAS BEEN
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reverse to that of the polar polymer, etc. More
specifically, a cationic (or anionic) polymer,
copolymer or cyclic rubber contained in the monomer
composition exerts an electrostatic attraction force
at the surfaces of droplets of the monomer composition
under polymerization with an anionic (or cationic)
dispersant of the reverse chargeability, so that the
surfaces of the droplets are covered with the
dispersant to prevent the coalescence of the droplets
and stabilize the dispersion, and the added polar
polymer, etc., are caused fo gather at the surfaces of
the droplets to form a kind of shell, thus providing
toner particles of a pseudo-capsule structure. A
toner satisfying both fixability and anti-blocking
characteristic which are generally contradictory with

each other an be obtained by forming a shell of a

.polér polymer (or copolymer or cyclic rubber) having a

relatively high molecular weight so as to provide
excellent anti-blocking and anti-offset characteristic
and a core of a component having a relatively low
molecular weight contributing to an improved
fixability through the polymerization. Examples of
the polar polymer or copolymer and the reversely
chargeable dispersant may be enumerated below:

(1) Cationic polymers or copolymers, inclusive

of: homopolymers of a nitrogen-containing monomer,

e

such as dimethylaminoethyl methacrylate or THIS SHEET

REPLACED
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“The—dispersi on nmedi um for producing the polynerization toner may be forned

LS RAENNG 1acedst abi lizer, such as pol yvinyl al cohol Iy Ayl
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of the polynerizabl e nononer. In order to flnely disperse such a
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diethyiaminoethyl methacrylate, and copolymers of such
a nitrogen-containing monomer with another monomer,
such as styrene or an unsaturated carboxylic acid
ester.

(1) Anionic polymers or copclymers, inclusive of:
homopolymers of a nitride monomer such as
acrylonitrile, a halogen-containing monomer such as
vinyl chloride, an unsaturated carboxylic acid such as
acrylic acid or methacrylic acid, an unsaturated
dibasic acid, an unsaturated dibasic acid anhydride,
and a nitro group-containing monomer, and also
copolymers of these monomers with a styrene-type
monomer.

Cyclic rubber can be used instead of the
above-mentioned polar polymer or copolymer.

{(3) Anionic dispersants including silica fine
powder, particularly colloidal silica having a BET
specific surface area of 200 mz/g or larger.

{4} Cationic dispersants including hydrophilic
positively chargeable silica fine powder, such as
aminoalkyl-modified colloidal silica, preferably
having a BET specific surface area of 200 m2/g or
larger, and aluminum hydroxide.

Such a dispersant may preferably be used in a
proportion of 0.2 - 20 wt. parts, particularly 0.3 -

15 wt. parts, per 100 wt. parts of the polymerizable

monomer composition.

i~




stabilizer, 0.001 - 0.1 w. part of a surfactant may he used. The
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conposition for ponneEBzatlon Furthgr, it is preferrgd
|nvent|on that a nmonomer conposition tlo-which a polyner
copolyner or cyclic rubber having a polar group has been added is

i ion in an ueous nedium
suspended for polynekkg%%e present lgventlon it is preferred to

incorporate a charge control agent in the toner to
control the chargeability of the toner. The charge
control agent may be those having little

5 polymerization inhibiting characteristic and little
transferability to an aqueous medium selected from
known charge control agents. Examples of positive
charge control agents may include: nigrosine dyes,
triphenylmethane dyes, quaternary ammonium salts,

10 amine compounds and polyamine compounds. Examples of
negative charge control agents may include: metal-
containing salicylic acid compounds, metal-containing
monoazo dye compounds, styrene-acrylic acid copolymer,
and styrene-methacrylic acid copolymer.

15 The colorant contained in the toner used in
the présegt invention'may be known ones. Examples
therepf may include: carbon black; iron black; dyes,
such as C.I. Direct Red I, C.I. Direct Red 4,IC.I.
Acid Red 1, C.I. Basic Red 1, C.I. Mordant Red 30,

20 C.I. Solvent Red 49, C.I. Solvent Red 52, C.I. Direct
Blue 1, C.I. Direct Blue 2, C.I. Acid Blue 9, C.I.
Acid Blue 15, C.I. Basic Blue 3, C.I. Basic Blue 5,
C.I. Mordant Blue 7, C.I. Direct Green 6, C.I. Basic
Green 4, and C.I. Basic Green 6; and.pigments, such as

25 Lead Yellow, Cadmium Yellow, Mineral Fast Yellow,
Navel Yellow, Naphthol Yellow S, Hansa Yellow G,

Permanent Yellow NCG, Turtladine Lake, Molybdenum

THIS SHEET HAS DEEN |
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Orange, Permanent Orange GTR, Benzidine Orange G,

Cadmium Red, Permanent Red 4R, Watching Red Ca-salt,
Brilliant Carmine 3B, Fast Violet B, Methyl Violet
Lake, Ultramarine, Cobalt Blue, Alkali Blue Lake,

5 Victoria Blue Lake, quinacridone, disazo-type yellow
pigments, Phthalocyanine Blue, Fast Sky Blue, Pigment
Green B, Malachite Green Lake, and Final Yellow Green
G. When the toner is produced by polymerization, it
is necessary to pay attention to the polymerization

10 prohibiting property and.transferability to water of a
colorant used. For this reason, it is preferred to
apply to the colorant used a surface treatment, such
as a hydrophobicity-imparting treatment with a
substance free from polimerization-inhibiting

15 characteristic.

Examples of the wax contained as a release
agent in the toner used in the present invention may
include: paraffin-type waxes, polyolefin-type waxes
and modified products {(e.g., oxidation or grafting

20 products) of these, higher fatty acids and their
metal salts and amide wax, but these are not
exhaustive.

The wax used in the present invention may
preferably have a melting point in the range of 30 -

25 150 °C, more preferably 40 - 140 Oc. 1If the melting
point is below 30 ©C, the anti-blocking characteristic

and shape-retaining characteristic of the resultant

THIS SHEET HAS BEEN |
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sufficient release effect is not exhibited. The
melting point herein is one measured as a temperature
giving a maximum heat absorption peak on a DSC
(differential scanning calorimeter) curve.

The wax used in the present invention may
preferably be one showing a melting enthalpy AH of 50
- 250 J/g.

Such a wax may preferably be used in a
proportion of 0.1 - 50 wt. parts, more preferably 1 -
45 wt. parts, further more preferably 5 -40 wt. parts,
per 100 wt. parts of the polymerizable monomer. Below
0.1 wt. part, little felease effect is exhibited.
Above.SO wt. parts, the stability in production is
lowered, and the anti-blocking characteristic and
storage stability are also liable to be lowered.

Examples of the polymerization initiator may
include: azo or diazo type polymerization initiators,
such as 2,2'-azobis(2,4-dimethylvaleronitrile), 2,2'-
azobisisobutyronitrile, 1,1'-azobis(cyclohexane-1-
carbonitrile) and 2,2'-azobis-4-methoxy-2,4-
dimethylvaleronitrile; and peroxide type
polymerization initiators, such as benzoyl peroxide,
methyl ethyl ketone peroxide, diisopropyl
peroxycarbonate, cumene hydroperoxide, 2,4-
dichlorobenzoyl peroxide, and lauroyl peroxide. It is

also possible to use a redox type initiator comprising

r:%§51EVFHASBEEiJ
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pol ymer or copolynmer and the reversely chargeable dISFerSﬁ?b E@%'@g
enuner at ed bel ow (1) Cationic polymers or. . copolyrmers,” Pncysh & |of:
honmopol ynmers of a nitrogen-containing quoner * such as.dkﬁekhyLaaLnneih

nmet hacryl ate or

a peroxide as described above and a reducing agent,
such as dimethylaniline, a mercaptan, a tertiary
amine, an iron (II) salt or sodium sulfite.

The polymerization initiator may be

5 appropriately used so as to provide a desired
molecular weight, and the amount thereof in 0.1 - 10
wt. % of the polymerizable monomer may generally be
sufficient.

Some further explanation is glven to the wax

10 (release agent), polymerization initiator and
polymerization temperature.

When a wax having a low melting or softening
point, such as paraffin wax, is used, the wax is
precipitated from the polymerizable monomer

15 composition at a low temperature, and the
polymerization temperature is lowered correspondinglﬁ.
In such a case, it is preferred to use an initiator
having a short half-life, such as a redox initiator or
2,2'-azobis-4-methoxy-2,4-dimethylvaleronitrile.

20 In the case of using a wax having a high
melting or softening point, such as polyolefin wax, it
is preferred to use an autoclave for dissolving or
melting the wax in the polymerizable monomer
composition and use a polymerization initiator, such

25 as 2,2'-azobis(2,4-dimethylvaleronitrile) or dimethyl-
2,2'-azobisisobutyrate as the wax has a higher

precipitation temperature than in the above-mentioned
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i nclusive of: honopol yners of a nitride

Qfﬁ, %ﬁ@a<

a hal ogen-cont ai ni ng nononmer such as | v ng chbr an
unsaturated carboxylic acid such as acrylic acid or
unsaturated dibasic acid, an unsatura2®&d di basic acjd anhydride,

d,} an

case of a wax having a low melting point or softening
point, such as paraffin wax.

In the present invention, it is also possible
to use a toner obtained through kneading,
pulverization and classification in addition to the
above-mentioned polymerization toner. The binder
resin for this purpose may be homopolymer or copolymer
of the above-mentioned monomers for producing the
polymerization toner inclusive of styrene-type
monomers and acidic monomers, such as acrylic acid,
methacrylic acid and maleic acid and esters thereof,
polyester, polysulfonate, polyether, polyurethane, or
a mixture of the above resins. Such a so-called
pulverization toner may be prepared by mixing and
melt-kneading the binder resin with other toner
components by using a hot kneading means, such as hot
rollers, a kneader or an extruder, followed by
mechanical pulverization and classification.

In the toner used in the present invention,
it is possible to add known additives for imparting
various characteristics. Such additives may
preferably a particle size which is 1/10 or less of
the volume-average particle size of the resultant
toner particles in view of the durability of the
resultant toner. The particle size of the additive
referred to herein means an average particle size

obtained by surface cbservation of toner particles
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and a nitro group-containing nononer, and also cop
nononers with a styrene-type nononer. CyI
i nstead of the above-nentioned polar polyner or co
Ani oni ¢ dispersants including silica fine powder,
silica having a BET specific surface area of 200
Cationic dispersants including hydrophilic positiv
fine powder, such as am noal kyl - nodi f428& col | oi dal
havi ng a BET specific surface area of 200 nR/g or
hydr oxi de.

through an electron microscope. Examples of such
additives for imparting various properties may include
the following:

1) Filuidity-imparting agent: metal oxides (such

5 as silicon oxide, aluminum oxide, and titanium oxide),

carbon black, fluorinated carbon. It is preferred
that these have been subjected to a hydrophobicity-
inmparting treatment.

2) Abrasive: metal oxides (such as strontium

10 titanate, cerium oxide, aluminum oxide, magnesium
oxide, and chromium oxide), nitrides (such as silicon
lnitride), carbides (such as silicon carbide), metal
salts (such as calcium sulfate, barium.sulfate, and
calcium carbonate).

15 3) Lubricant: powder of fluorine-containing
resin (such as polyvinylidene fluoride and
polytetrafluorcethylene), fatty acid metal salts (such
as zinc stearate and calcium stearate).

4) Charge-controlling particles: particles of

20 metal oxides (such as tin oxide, titanium oxide, zinc
oxide, silicon oxide, and aluminum oxide), carbon
black.

These additives may preferably be added in an
amount in the range of 0.1 - 10 wt. parts, more

25 preferably 0.1 - 5 wt. parts, per 100 wt. parts of the
toner particles. These additives may be added singly

or in combination of two or more species.
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Such a dispersant may preferably be used in a proportion of 0.2 -
particularly 0.3 - 15 w. parts, per 100 wt.

parts,

pol ymeri zabl e rnonomer conposition. Rﬁnﬁvﬂwkwfgq ;
In the present invention, it is preferred to incorp r?rE'a“ehaLgewg n;rol

agent in the toner to o N3 M 1297 [
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In the present invention, so as to provide a
laminate film having good transmittance and color-
reproducibility of the projected image, it is
preferred to provide on the surface of a substrate
heat-resistant film a layer of a transparent resin
which is compatible with a binder resin constituting
toner particles used for color image formation and has
a thermal fusion characteristic different from that of
the toner binder resin.

Figures 2 and 3 illustrate such embodiments.

Referring to Figures 2 and 3, each laminate
film comprises a transparent base film 31 which is
similar to the base film A in the embodiment shown in
Figure 1, and thereon a transparent resin layer 32 as
described above for improving the transmittance of the_
fixed color image. It is preferred that the
transparent resin layer 32 is compatible with the
toner binder resin constituting toner particles
forming a color image at the temperature of hot
fixation. The compatibility with the toner binder
resin means that no boundary is formed between the
resin of the transparent resin layer 32 and the toner
binder resin in the fixed image. As a measure of
selection, it is preferred that the fesin of the
transparent resin layer 32 has a solubility parameter
in the range of 1.5, more preferably +1.0, with

solubility parameter of the toner binder resin as the

20 .wt..
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control the chargeability of the tongr. The char E fFeL_agenf may_be
those having little polynerization i te WEﬁigcgmﬂMTkﬁgt
transferability to an aqueous nedi um kno Eehapge:b it ) F
o P [ o o< g {5
ah¥ﬁ§“¥€§§ undg

agents. Exanples of positive charge
dyes, triphenyl net hane dyes, quaternary annDnlun1saIts

and pol yam ne conpounds. Exanples of negative charge cdont y

i nclude: netal- containing salicylic agPd conpounds, netal-containing
nonoazo dye conpounds, styrene-acrylic acid copolynmer, —amd
styrene-nethacrylic acid copol yner. The col orant contained in the

toner used in the present invention may be known ones. | es
pr1nc1g%1 toner binder re51% {constituting 5&5$¥?’ r

more of the whole binder resin). The solubility
parameters of various resins are disclosed in many
publications inclusive of polymer handbooks. For
s example, when a polyester resin having a solubility
parameter of about 11.0 is used as a principal toner
binder resin, the resin of the transparent resin layer
32 may suitably bg a thermoplastic resin, such as
polyester resin, polymethyl methacrylate resin, epoxy
10 resin, polyurethane resin, vinyl chloride resin or
vinyl chloride-vinyl acetate copolymer resin having a
solubility parameter of 11.0 ¥ 1.5. It is
particularly preferred that the resin of the
transparent resin layer'32 is composed of a resin of
15 +the same species as the principal toner binder resin.
The resin used in the transparent resin layer
32 may preferably have a storage modulus (G') 6f 1#103
- 1x106 dyn/cm2, more preferably 5x103 - 5x10°
dyn/cmz, as measured at 160 °C and a frequency (w) of
20 100 rad/sec. If the storage modulus (G') is below
1x103 dyn/cmz, an offset phenomenon is liable to occur
when a toner image is fixed by a hot pressure roller
and the transparent resin layer 32 is liable to be
partially peeled off the base film 31 and be damaged.
25 If the storage modulus (G') exceeds 1x106 dyn/cmz, a
toner image is allowed to enter only a very slight

degree into the transparent resin layer 32 under
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t hereof may include: carbon black; iron black; dyes,
Cl.

Red 30, C. 1. Solvent

C.l. Drect Blue 2. C Cl. Acid Blue 1 , Méﬁatgf
3, Cl. Basic Blue 5, rdant Blue 7, C.I. Dire¢t {Geen

Geen 4, and C. 1. Basic C?een 6; and plgnents .such a
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fixation by a hot pressure roller, so that the
resultant toner image becomes grayish as a whole.

The storage modulus (G') values for the resin
constituting the transpafent resin layer referred to
herein are based on values measured by using a
mechanical spectrometer ("RMS-800", available from
Rheometrics Inc.) under the conditions including a
frequency (W) of 100 rad/sec and an automatically
determined strain rate. The transparent resin layer
32 may have a thickness of 3 - 30 microns, preferably
8 - 15 microns, while the optimum thickness can vary
depending on the particle size of the toner to be
fixed thereon.

An absorbing layer B similar to the one in
the embodiment shown in Figure 1 may be formed on the
transparent resin layer 32 in the same manner as
explained with reference to Figure 1.

The embodiment of Figure 3 is similar to the
one of Figure 2 except that an adhesive layer 33 is
disposed between the base film 31 and the transparent
resin layer 32 so as to enhance the adhesion between
these layers. The adhesive layer 33 may comprise a
resin which is compatible with resins constituting the
base film 31 and the transparent resin layer 32,
examples of such a resin may include: polyester resin,
acrylate resin, methacrylate resin, styrene-acrylate

copolymer, and styrene-methacrylate copolymer.
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Figures 4 and 5 show other embodiments of the
laminate film accerding to the presént invention which
correspond to those shown in Figures 2 and 3,
respectively, but separate absorbing layers B shown in
Figures 2 and 3 are omitted by dispersing the above-
mentioned inorganic fine powder in the transparent
resin layers to form a transparent resin layer 32B
having wax-absorptivity. In these cases, it is
preferred that the transparent resin layer 32B is
provided with pores having an average pore radius (D)
of 10 - 200 A.

The transparent resin layer 32 or 32B may be
formed on the base film 31 by dissolving a resin
therefor in a volatile solvent such as alcohols, e.g.,
methanol and ethanéi, éhd ketones, e.g., methyl ethyl
ketone and acetone, and further dispersing the
inorganic fine powder therein for the transparent
resin layer 32B, and then applying the resuitant
coating ligquid by bar coating, dipping, spraying, and
spin coating onto the base film 31, followed by
drying. In order to enhance the adhesicn between the
base film 31 and the transparent resin layer 32 or 32B
so as to prevent a toner image from being peeled off
the base film 31 or the entire laminate film, the
surface of the base film can be processed with plasma
or corona discharge in addition to or alternatively

with the formation of an adhesive layer 33 (Figure 3

rO-ange—G-—cadni-um Red,
Pmmmmasammcew\atcm ng Red Ca-salt, Brilliant ¢ RE:RME&’ENTFMEEW ol et

m mﬂuguﬁw Lake, U tramarine, Cobalt Blue, Allkati—Brtre—take
e, quinacridone, disazo-type yellow pi he
Pht al'ocyani ue, Fast Sky Blue, Pignent Geen B Naqgg‘c?ﬂf’ggg%e

Yellow G een G Wen the toner is product

Lake,
i bn,
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i's necessary to pay attention to the polynerization prohibiting property
and transferability to water of a colorant used. For tf-S—easoi.lid. LS

preferred to apply to the colorant used a surface tregt REALACEIIRNT vggﬂaf
—hydrophobi city-1 nparti ng treatnent with a substance frleerF+om

Q'SHégﬁiahB&hRephcemhr biting characteristic. - - Exarr‘pl ;MtJa WX
release agent in the toner used in the pnese t “VHveRrt i on

nﬁmmm NE L araffin-type waxes, polydefin-type waxgs s and-rodi-fi-ed!

., oxidation or graftr ng products) of these, higher fatty

acids and their netal salts and ami de wax, but these are not-———mo.
and Figure 5).

Now, a toner used for image formation in
combination with the laminate £ilm according to the
present invention will be explained.

5 A toner used in a color electrophotographic
apparatus is required to show good melting and color
mixing characteristic on heating, a low softening
point, a low storage modulus at the fixation
temperature and a sharp meltability.

10 In relation with the laminate film, it is
preferred that the toner ﬁas a storage modulus which
is clearly smaller than the resin constituting the
transparent resin layer 32 or 32B. More specifically,
the toner may preferably show a storage modulus of

15 1x102 - lxlO5 dyn/cmz, more preferably 5x102 - 5x1b4
dyn/cmz, so as to provide good compatibility with the
transpareht resin layer 32 or 32B and color mixing
characteristic between toners.

A color copy faithful to an original multi-

20 color or full-color image can be formed and a color
reproduction range is enlarged by using sharp melting.
toners.

It is particularly preferred'to use a toner
comprising a polyester resin as a binder resin in

25 combination with the laminate film according to the
present invention, in view of fixation and sharp

melting characteristics. An example of the sharp




exhausti ve. The wax used in the present invept
have a nelting point in the range of 30 - 150 [err]C, qqygha
140 [err]C If the nmelting point is below 30 [err]C,
char act eri st+e—ant—shape=retarni ng characteristic of
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melting polyester is a polymer having ester linkages
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tant
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in its polymer main chain synthesized from a diol
compound and a dicarboxylic acid.
In view of sharp melting characteristics, it
5 is particularly preferred to use a polyester resin,
which has been obtained through condensation
polymerization of at least a bisphenol derivative
represented by the formula:

cn3

10 H—(-OR-}——-O-@- -@o—eoaa—n

(wherein R denotes ethylene or propylene group, x and
y are independently a positive integer of 1 or larger
giving an average of x+y in the range of 2 - 10) or a

15 substitution derivative thereof with a carboxylic acid
component_(such as fumaric acid, maleic acid, maleic
anhydride, phthalic acid, terephthalic acid,
trimellitic acid and pyromellitic acid) selected from
two or more functional carboxylic acids, anhydrides

20 and lower alkyl esters thereof.

Such a polyester resin may preferably have a

softening point of 75 - 150 °C, more preferably 80 -
130 °Cc. The softening characteristic of a toner
comprising a polyester resin as a binder resin is

25 shown in Figure 6 as measured according to a method
described below.

A toner softening characteristic is

| THIS SHEZT HAS BEEN
j  REPLACED




toner becones insufficient. If hi ghﬁésﬁe&aﬁsﬁéﬁR akda] C, a sufficient

rel ease effect is not exhibited. Th t h -A-is_one_measured
as a tenperature giving a nmaxi num %Hl]ﬂg! i peElHEPﬂAgE{ S
(differential i The ec

present invention nmay preferably be one showing a nejtfn [ier
of 50 - 250 J/g. Such a wax may preferably] be @i%ﬁ@

proportion of 0.1 - 50 wt. parts, nore_ggeferably 1 -
further nore preferably 5 -40 wt. parts, per 100 wt

_ parts of t he
pol ymeri zabl e nononer. Below 0.1 wt. part, little ré'l'-e-as-e—ei-f-e-cL_Ls_J

Above 50 wt. parts, the stability in production is

exhi bi t ed.
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scanni ng cal ori neter)

represented by a curve of plunger descending distance
vs. temperature (softening S-character curve) as shown
in Figure 6. A sample toner or resin in an amount of
1 - 3 g accurately weighed is placed on a die having a
nozzle diameter of 0.2 mm and a thickness of 1.0 mm
and preheated at an initially set temperature of 70 oc
for 30 sec and then heated at a constant temperature-
raising rate of 6 Oc/min. under a plunger having a
sectional area of 10 cm2 and exerting an extrusion
weight of 20 kg. As the temperature is raised at a
constant rate, the toner is gradually heated to start
flowing (A—B). On further heating, thé toner is
melted to flow at a large rate (B-:C-—-D) and then
the plunger descent is ceased to complete the
extrusion (D — E).

| The height ﬁ of the S-character curve .
corrésponds to the total amount of the flown toner or
resin sample,'and a temperature at a point C at. a
height H/2 represents the softening point of the
sample.

In relation with the laminate film, it is

' preferred that the toner or its binder resin showé a

storage modulus (G') smaller than that of the resin
constituting the transparent resin layer 32 or 32B
respectively measured at 160 Oc and a fregquency of 100
rad/sec. It is preferred that the transparent resin

layer 32 or 32B shows a higher modulus than the toner

1 ﬁunFﬁ_
1n_the
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| owered, and the anti-bl ocking characteristic and
also liable to be | owered.
may

initiator
as 2,2
1,1
di net hyl val
as benzoyl

per oxycar bonat e,

| aur oyl per

conpri si ng

10

15

20

25

Exanpl es
i ncl ude:

carbonitrile) and
and peroxi de type
met hyl ethyl ket ed&-per
cunene hydroperoxi de, 2, 4-

oxide. It is also possible to use

eronitrile;
per oxi de,

or toner binder resin at a fixing

130 - 170 ©C). In case where the

the transparent resin layer 32 or

modulus (G') close to that of the

azo or diazo type pol yneri zpthEg
-azobi s(2, 4-di met hyl val eronitrile), 2,
- azobi s(cycl ohexane-| -
pol yneri’

st orage s;ability

ACHITHRGH Qgﬁ
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oxi de,| drTsopropyt

di chl qr obenzoyl peroxi d¢
a redox type TThmtrato

of th

2I
2,2

temperature (e.qg.,
resin constituting
32B has a storage

toner binder resin

at the fixing temperéture, if fixing is performed
under such a condition that a portion having two or
more colors of toners overlapping with each other and
also a portion of a single color toner for producing a
full color toner are both fixed to provide a
sufficient transparency at a single fixing operation,
the transparent resin layer 32 or ;ZB is also
sufficiently heated to lower its viscoelasticity, so
that the layer 32 or 32B is liable to be peeled off at
the interface with the'base film 31 and thus a part of
the image can be peeled and taken by the hot fixing
roller, thus causing a high temperature offset.

.Iﬁ case where the resin constituting the
transparent resin layer 32 or 32B has a storégé
modulus (G') lower than that of the toner binder
resin, a single color toner image can be fixed onto
the layer 32 or 32B, but good color mixing is
difficult when toner "images of different colors are
fixed in superposition since the melt viscosity of the
transparent resin layer 32 or 32B becomes lower than
that of the toner binder resin.

In case where the resin of the transparent

resin layer 32 or 32B exceeds 1000 times that of the
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- 26 - a peroxide as described above and a rEduangmageanmﬂSUﬁh as
dinmethylaniline, a nercaptan, a tertiary am ne, n{¢tﬁﬂ"”r$)§§art
sodiumsulfite. The pol ynerization initiater—may--be
used so as to provide a desired nolecular weight{ an nt
used 20 as >C : ﬂé%ﬁ@ﬁ?

"~36- -

toner binder resin at a fixing temperature (e.g., 160
°C), a practically acceptable level of transparency is
attained for a thin image of a single color but a
multi-color or full-color image or a high—densify

5 image results in an unevenness due to thickness
irregquiarity of multiple toner layers because the
transparent resin layer 32 or 32B does not cause a
sufficient degree of deformation as to absorb the
thickness irregqularity. Thus, the transparency is

10 1iable to be impaired. Further, because of a poor
adhesiveness between the transparent resin layer 32 or
32B and the toner, a separation can occur within the
toner layer to cause én offset.

- The thickness of the transparent resin layer

15 32 or 32B can vary depending on the toner particle
size but should be at least 0.5 times the average
toner pafticle size so as to provide a sufficient
transmittance to a low density portion having a
thickness of only one toner particle. If the

20 thickness exceeds three times the toner particle size,
the amount of melting resin becomes 1ar§e {0 result in
obscure or strained images and also cracking of images
due to flexure. The thickness is preferébly 0.5 - 2
times the volume-average particle size of the toner.

25 More specifically, in case of using a toner
having a volume-average particle size of 6 microns, it

is preferred to use a transparent resin layer 32 or

By
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% of the polynerizabl e nononer may generally' be —suf-Hetent-

Some further explanation is given to the wax (rel easRERIGERIMENT Sif
pol ymeri zation initiator and polynerization tenperatyte:

wax having a |l ow nelting or softenin oi nt, such as {pay qf i i
’ b the' e ann®

used,

the wax is precipitated fromthe pol yneri zable
at a low tenperature, and the polynerhgptlon t enpel at

T

1 \.-l-..t-l
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DS
d

correspondingly. In such a case, it is preferred t¢ use an initiator
having a short half-life, such as a redox initiator or

2,2

-azobi s- 4- met hoxy- 2, 4-di net hyl val eroni tril e.

Uy

usi ng a wax B2Bi hgvanygi ghthickness of 3- 12 microns and, in case
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of using a toner having a volume-average particle size
of 15 microns, it is preferred to use a transparent
resin layer 32 or 32B having a thickness of 7.5 - 30
microns.

The average particle size of a toner is
measured by means of a Coulter counter in the present
invention, while it may be measured in wvarious
manners.

Coulter counter Model TA-11 (available from
Coulter Electronics Inc.) is used as an instrument for
measurement, to which an interface (available from
Nikkaki K.K.)} for providing a number-basis
distribution, and a volume-basis distribution and a
personal computer CX-1 (available from Canon K.K.) are
connected. |

For measurement, a 1 %-NaCl agqueous solution
as an electrolytic solution is prepared by using a
reagent-grade sodium chloride. For example, ISOTOﬁglII
(available from Coulter Scientific Japan K.K.) may be
used therefor. 1Into 100 to 150 ml of the electrolytic
sclution, 0.1 to S ml of a surfactant, preferably an
alkylbenzenesulfonic acid salt, is added as a
dispersant, and 2 to 20 mg of a sample is added
thereto. The resultant dispersion of the sample in the
electrolytic liquid is subjected to a dispersion

treatment for about 1 - 3 minutes by means of an
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nmelting or softening point, such a&msmkmnhs&hae .S oreferred to use

an autocl ave for dissolving or n tregqu uu£ii
nonomer conposition and use a pon tlato h
2,2' -azobis(2,4-dinethylval eronitri 2 si sobptyrate

as the wax has a higher precipitation tenperature t han ﬂhgtﬁgh?9g7
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ultrasonic disperser, and then subjected to measurement
of particle size distribution in the range of 2 - 40
microns by using the above-mentioned Coulter counter
Model TA-1I with a 100 micron-aperture to obtain a
volume-basis distribution and a number-basis
distribution. From the measured particle size
distribution, the volume-average particle size of the
toner may be obtained.

Now, the color image forming method according
to the present invention will be described.

Figure 7 is a scﬁematié sectional view of an
electrophotographic apparatué-loc capable of producing
a full-color image according to the method of the
present invention. Referring to the figure, the
apparatus is roughly divided into a recording medium-
conveying system (I) including a transfer drum 8 and
shown in a right-to-middle part of the apparatus, a
latent image-forming section (II) disposed at the
middle of the apparatus adjacent to the transfer drum
8, and a rotary developing apparatus (III) as a
developing means disposed adjacent to the latent
image-~forming section (II). The recording medium-
conveying system (I) includes recording medium-
supplying trays 101 and 102 disposed releasably in an
opening provided on the right side of the apparatus
body 100; recording medium-feed rollers 103 and 1064

disposed almost immediately above the trays 101 and
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paraffin wax.
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102; recording medium-supply guides 4A and 4B disposed

adjacent to the rollers 103 and 104 and equipped with
supply rollers 106; the transfer drum 8 rotatably
disposed adjacent to the recording medium supply
roller 4B and having an abutting roller 7, a gripper
6, a recording medium-separation charger 12 and a
separation claw 14 in this order from its upstream to
downstream in the direction of its rotation indicated
by an arrow along its outer periphery and alsoc a
transfer charger 9 and a recording medium-separation
charger 13 inside thereof; a conveyer belt means 15
disposed adjacent to the separation claw 14; a
discharge tfay 17 disposed adjacent to the conveying
end of the conveyer belt means 15 and extending
outwardly from the apparatus body 100 so as to be
releasable from the body 100; and a fixer 16 disposed
adjacent to the tray 17.

The latent image-forming section (II1)
includes an electrostatic latent image-holding member
(i.e., photoconductive drum) 2 disposed rotatably in
the direction of an arrow so that its outer periphery
contacts the outer surface of the transfer drum 8, and
a charge-removing charger 10, a cleaning means 11, a
primary charger 3, and an imagewise exposure means
such as a laser beam scanner 19 including a polygonal
mirror 19a for illuminating the outer surface of the

photosensitive drum 2 to form an electrostatic latent

er,
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preferably a particle size which is 1/10 or
particle size of the resultant
resul tant toner.
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| BEPLACEMEN
a mxture of the above resins. Such a so- caIIed* pufvevfzat% oper may
pmg@@&gﬂﬂgnﬁﬁm&&ﬁgiand nel t - kneadi ng t he bi nde reiy@ M@thgﬁh r{toner
ng a hot kneadi ng nmeans, such &s roll'ers,| al kneader
wgnmqlmém Hﬂmm | owed by mechani cal puI veri zati 1 f}cation.
in the present invention, it]|is possible to add known
addltlves for inmparting various characisd stics. SUC may

| ess of the vol une-average
toner particles in view of the durability
The particle size of the additive
image thereon, disposed in this order from the
upstream to the downstream in the direction of the
rotation in the vicinity of the photosensitive drum 2.

The rotary developing apparatus (III)
includes a rotatably disposed housing (hereinafter )
called "rotating member")} 18, and a yellow developihéx'
unit 18Y, a magenta developing unit 18M, a cyan
developing unit 18C and a black developing unit 18BK
respectively disposed within the rotating member 18 so
as to visualize an electrostatic latent image formed
on the outer periphery of the photosensitive drum 2
when placed at a position facing the outer surface of
the photosensitive member 2.

A sequence of the operation of the image
forming apparatus having an arrangement as described
above will now be explained with respect to a full-
color mode. When the photosensitive drum 2 is rotated
in the arrow direction in Figure 7, the photoconductor
on the drum 2 is uniformly charged by the primary
charger 3 and then subjected to imagewise exposure
with laser light E modulated by a yellow image signal
based on an original (not shown) to form an
electrophotographic latent image on the photosensitive
drum 2, which is then developed by fhe yellow
developing unit 18Y which has been placed at the

developing position facing the photosensitive drum 2

by the rotation of the rotation member 18.
I —

¥
i

THIS 81

——
EET HAS REEN

¢
¢
et

e o £

R:‘L PL,A’*H

i ot
S e ngg
G

be

]



referred to herein means an average particle size obt
observation of toner particles

t hrough an el ectron m croscope. Exanples of such addi}iyesfor-rmart
various properties may include the follow ng: | F gi?iﬁﬁ@ i’gg];ar
agent: netal oxides (such .
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On the other hand, a recording medium
conveyed through the supply guide 4A, supply roller
106 and supply roller 4B is held by the gripper 6 at a
prescribed time and wound about the transfer drum 8
electrostatically by the abutting roller 7 and an
electrode disposed opposite to the roller 7. The
transfer drum 8 is rotated in the arrow direction
synchronously with the photosensitive drum 2, and the
developed image on the photosensitive drum 2 given by
the yellow developing unit 18Y is transferred onto the
recording medium at a place where the photosensitive
drum 2 and the transfer drum 8 abut each other. The
transfer drum 8 is further rotated so as to be ready
for transfer of a subséquent color ("magenta® in the
case shown in Figure 7).

The photosensitive drum is then charge-
removed by the charge-removing charger 10, cleaned by
the cleaning means 11, again charged by the primary
charger 3 and then subjected to imagewise exposure
based on a magenta image signal in the same manner as
in the yellow exposure described above. During such
electrostatic latent image formation on the
photosensitive drum 2 based on the magenta image
signal, the rotating member 18 is rotated so that the
magenta developing unit 18M is disposed at the above-
mentioned prescribed developing position. Then, a

prescribed magenta developing operation is performed
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as silicon oxide, alumnumoxide, and titanium oxide), carbon black,
fluorinated carbon. It is preferred that these have begh-subjected to a__

hydr ophobi city- inparting treatnent. 2) Abrasive: REREos

as strontium titanate, cerium oxide, alum num Oxide, nagnes:um. .. QXi.|

chrom um oxi de), nitrides (such as silicon nitride), cartigfi 'Eﬁﬁﬁgﬁs
silicon carbide), netal salts (such asggal ciumsulfate] ba ‘sl e
and cal cium carbonate). 3) Lubricant: powder of {l| deri-re-contalnln
resin (such as polyvinylidene fluoride and polytetrafl poroethylene),

acid netal salts (such
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and the developed magenta image is transferred onto
the recording medium already carrying the yellow image
on the transfer drum 8 in the same manner as in the
yellow development.

The above operation is repeated also with
respect to a cyan color and a black color. After
transfer of the four color images, a multi-color image
is formed on the recording medium on the transfer drum
8, charge-removed with the respective chargers 12 and
13. Then, the recording medium carrying the multi-
color image is released from the gripper 6, separated
from the transfer drum 8 by the separation claw 14 and
conveyed by the convéyer belt 15 to the fixer 16,
where the multi-color image is fixed onto the
recording medium under heat and pressure. In this
way, one full-color print sequence is completed to
provide a prescribed full-color print image.

The fixer 16 includes a hot fixing roller 161
and a pressing roller 162. The hot roller 161 may
preferably be covered with a surface layer of, e.g.,
silicone rubber or fluorine-containing resin, having
an excellent releasability. The pressing roller 162
may preferably be surfaced with a fluorine-containing
resin.

According to the present invention, in an
image forming sequence as described above, a laminate

film having a wax-absorbing layer is used as the
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as zinc stearate and cal cium stearate). 4) Charge

zinc oxide, silicon oxide, and al um num oxi de), carbo

J. 1
I"AaCUR~™

These additives may preferably be added in an- anount

iin t he or an@engy |
10 wt. parts, nore preferably 0.1 --5 wt. parts,: -per 100 wﬁf ﬁﬁft?g f

toner particles. These additives may-beysgdded singly ar TTrTonbrnat

two or nore speci es. ;

P P s e £
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.qrm_e.l.«,l-_.i,\ﬂg,_....m.._....,v_y,,.
particles: particles of netal oxides (such as tin oxideREFLARHIIN @xi-ete,|

recording medium. As a result, even when a toner

containing a wax component is used to form a fixed

toner image thereon, the exudation of the wax causing

wax flowout is prevented on the fixed toner image.

5 Further, as the fixation is satisfactorily performed
without o0il application. The deterioration of the
fixed image or the laminate film is avoided.
Accordingly, fixed images of a good quality can be
formed on the laminate film suitably for an OHP use.

10 More specifically, the fixed image formed on the

laminate film provides a color or full-color projected

image which is free from graying as a whole and shows

a good color reproducibility.

Hereinbelow, the present invention is

15 described more specifically based on Examples, wherein

“part(s)" means "part(s) by weight".

Example 1

451 wt. parts of O.IM—Na3P04 aqueous solution

was added to 7-9 wt. parts of deionized water,

20 followed by warming at 60 OC and stirring by a TK

homomixer {mfd. by Tokushu Kika Kogyo K.K.) at 12,000

rpm. Then, 67.7 wt. parts of 1.0 M—CaClZ agueous
solution was gradually added thereto to form a

dispersion medium containing Cag(PO4);.

25 Styrene 170 wt.parts

2-Ethylhexyl acrylate 30 "

Paraffin wax (Tmp = 75 ©C)
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- 29- In order to provide a |amnate fI|nLLDr rhe use accordi ng
to the present invention having e 55t e aﬂdR ADESAENT SHE
referriifn nrOV|Jé“Un t he

reproduci bility of the projected i

surface of a substrate heat-resi iiFmi layer ¢f rentiresin
which is conpatible with a binder resin constltutlng i &%éagéﬁtggﬂes sed

=3

for color image formation and has a theryil fusion eristic
different fromthat of the toner binder resin. "Figures 2 and 3
illustrate such enbodi nents. Referring to Fguwes—2.-and 3, each
| am nat e

C.1. Pigment Blue 15 10 wt.parts

Styrene-methacrylic acid-
methyl methacrylate copolymer 5 "
Di-tert-butylsalicylic acid
5 metal compound 3 o

Of the above-listed ingredients, only C.1I.
Pigment Blue 15, di-tert-butyl salicylic acid metal
compound and styrene were subjected to preliminary
mixing by a mixer {("Ebara Milder®, mfd. by Ebara

10 Seisakusho K.K.). Then, the remaining ingredients
were added, and the ertire mixture was warmed at 60 °C
and dissolved and dispersed with each other to form a
monomer mixture. Then, while the mixture was held at
60 °c, 10 parts of dimethyl 2,2'-azobisiscobutyrate

15 (initiator) was added thereto to form a monomer
composition.

Into the above-prepared dispersion medium
under stirring in a 2 liter-flask, the above monomer
composition was added and dispersed into particles

20 under stirring by the TK homomixer at 10000 rpm for 20
min. at 60 °C in a nitrogen atmosphere. Then, the
content was stirred by a paddle stirrer for 3 hours of
reaction at 60 ©C and 10 hours of polymerization at 80
Sc.

25 After the polymerization, the product was
cooled, acidified with hydrochloric acid to dissolve

Ca3(PO4),, recovered by filtration, washed with water

= ———.
—.
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filmconprises. a-i. s film31 which is simlar to the base
filmA in the engﬁgﬁﬂéﬁﬁgﬁﬁﬁmg In Figure 1, and therg a.transparent
resin | ayer 32 asﬂ“ﬂﬁﬂ"ﬁ@ﬂ%kve for inproving the [t REppMtEARCE,; 8T
fixed col or i mge. ed that the transpar.en{t-w-nuesx.n"_‘l‘_aiy_é{[“B:
conpatible with the toner binder resin constitutingijtqg

panticles
formng a color inage at the tenperatuwgg-of hot fix-tirl{(;ﬁ:i{:E-'*Tﬁ%é:z 1397
conpatibility with the toner binder resin neans tha -

S

-beundary i s| fprned

between the resin of the transparent resin |ayer 32jand the toner bipder
resin in the fixed image. As a neasure of sel ection,‘“'-='~1'~1-=m'r~«'5----»-p»r.q.e.t.e._r.LQgw_. hat

the resin ofanfiedriedtpobtain esipelymeeizazibas teneyl ubi ity paraneter
The thus-obtained toner was found to have a
weight-average particle size of 8.2 microns and a
sharp particle size distribution as measured by a
5 Coulter counter. A particle section was observed by a
transmission electron microscope by stained
'ultramicrotomy, whereby a capsule structure having a
surface layer consisting mainly of the styrene-acrylic
resin and a core consisting mainly of the wax was
1¢ observed.
0.7 wt. part of hydrophcbic silica having a
BET specific surface area of 200 m2/g was externally
added to 100 wt. parts of the tonmer. Further, 7 wt.
parts of the toner was mixed with 93 wt. parts of a
15 Cu-Zn-Fe type ferrite carrier surface-coated with
styrene-methyl methacrylate copolymer to obtain a
developer.
The developer was charged in a re-modeled
commercially available full-color copying machine
20 ("CLC-500", mfd. by Canon K.K.) and used to form an
image on a laminate film as a recording medium
prepared in the following manner under developing
conditions including environmental temperature of 23
OCc and humidity of 65 $RH and a developing contrast of
25 320 volts.
The laminate film used was a laminate film A

prepared by coating an about 100 micron-thick PET film




_i_n.»L.he-Lang%ei——l——S nore preferably 1.0, with solubility pararreter of the

ngr

ii{H]'Rc cegl nder resin (constituting 50 wt. % or er-é\ CEHENR "Wﬁ(ﬁl
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S|n as the

L).(IJ

he solubility parameters of various regsifns are arstto
tlons i ncl usive of polymer handbooks. Foi (3 MAR 097

iefes
- -4o-

with an absorbing layer formed by CVD (chemical vapor

deposition) in a known manner of inorganic fine powder
comprising aluminum as a principal element. The
laminate film A showed an average pore radius of 32 A
and a BET specific surface area of 7 mz/g.

A vet-unfixed toner image on the laminate
film formed by development and transfer in the re-
modeled copying machine ("CLC-500") was fixed by
passing through an external fixing machine (having the
same roller arrangement as the one in the "CLC-500"
copying machine but having no oil applicator) at a
fixing speed of 20 mm/sec.

As a result, a fixed toner'image was formed
without causing offset, in the form of a beautiful and
clear transparent image free from exudation or flowout
trace of the wax coméonent. The fixed toner image was
used for projection by an OHP apparatus to provide a
very beautiful cyan-cclored projected image.

Example 2

A laminate f£ilm B was prepared in the same
manner as in Example 1 except that a wax-absorbing
layer was formed by replacing the inorganic fine
powder with silica-type inorganic fine powder. The
wax-absorbing layer of the laminate.film B showed an
average pore radius of 55 A and a BET specific surface
area of 11 mz/g.

As a result of image formation on the




exanpl e, when a polyester resin having a solubility paraneter of about

11.0 is used as a principal toner binder resin, the re -
resin layer 32 may suitably be a thernDpIa>ﬁﬂgﬁig§hn&T§ﬁ&ﬁT
pol yester resin, polymethyl methacrylate resin, epoxy [egin, polryuretha
resin, vinyl
resin having a solubility parameter oL, %1.0 1.5 It ip particul arly
preferred that the resin of the transparent resin |ayer 32 IS CONPoOS
the sane species as the principal toner binder resin.

t ranspar ent

a resin of

chloride resin or vinyl chloride-vinyl acgt atﬁg:d-ﬁ;ﬁ?m

=

The resin used in the transparent resin |layer 32 may preferably have a
st orage nodul lamiafe of i Ix 1H) [eilterwise in the same manner as in
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Example 1, a good fixed image was formed without any
exudation trace of the wax component. As a result of
projection of the image by an OHP apparatus, a
beautiful projection image was obtained without
impairing the transparency.

Example 3

The toner production process in Example 1 was
repeated except that the C.I. Pigment Blue 15 was
replaced with 9 parts of C.I. Pigment Red 122 to
prepare a magenta toner, with 8 parts of C.I. Pigment
Yellow to prepare a yellow toner, and with 12 parts of
commercially available carbon black to prepare a black
toner.

Three developers were prepared by using these
three colors of toners in the same manner as in
Example 1, and totally 4 colors of developers
including the blue developer used in Example 1 were
used to form a yet un-fixed full-color toner image on
a laminate film A as used in Example 1 by development
and transfer in the re-modeled copying machine ("CLC-
500"). The full-color toner image was fixed by an
external fixing machine equipped with a pressure
roller of a silicone rubber and without oil
application.

The resultant fixed toner image was free of

offset or exudation trace of the wax component, thus

U THIC e
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- 1x10[err] dyn/cnferr], nore preferably 5x10[err] - 5x10[err]
dyn/cnferr], as neasured at 160 [err]C and a frequency (w) of 100 rad/sec.
If the storage nodulus (G ) is below 1x10[err] dyn/cpfer+ts—an—off-set
phenonenon is liable to occur when a toner inmage is fﬁ&fdﬁ@&%ﬁ%ﬁéﬂZTT
pressure roller and the transparent resin layer 32 ip ‘1ab1e +-o—be

partially peeled off the base film 31 and be damaged. tahgﬂ«l%t ?gg?g

modul us (G ) exceeds 1x10[err] dyn/cnfert a toner iwagg we(

enter only a very slight degree into the transparent r estmtayet urjder

—
@)

being excellent in quality.
The transparent film carrying the toner image
was used for projection by an OHP apparatus to provide
a beautiful full-color projection image. Further, the
5 transparent f£film was obtained through fixation without
oil application, so that it was free from stickiness
and excellent in storage stability.
Example 4
A laminate film C was prepared by coating an
10 about 100 micron-thick PET film with a coating liquid
prepared by mixing 90 parts of alumina hydrate and 10
parts of polyvinyl alcohol with 1000 barts of water by
bar coating, followed by drying at 150 °C for 10 min.
in a drying oven fo form an 8 micron-thick wax
15 absorbing layer. The wax absorbing 1ayer.of the
laminate film C showed an average pore radius of 50 A
and a BET specific surface area of 10 mz/g. Image’
formation and fixation was performed by using the
laminate film C otherwise in the same manner as in
20 Example 1, whereby a good fixed toner image was
obtained free from exudation trace of wax component.
As a result of projection by an OHP apparatus, a
beautiful projection image was obtained without
impairing transparency.
25 Comparative Example 1
. Development, transfer And fixation of a toner

image were performed by using a commercially available
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-31- fixation by a hot pressur | hat the resultant toner
| mge becones grayi sh as a whol € othis Sﬁee{ﬁaS!Bgm g)ceéstorag*eewrfﬁﬁlu{ us~“f€w~):—v-al ues
for the resin constituting the tL in Iaye#ﬂrhﬁﬁrwé@ bb~5here|n
are based on val ues neasured by u |cal spectroneter-

(" RVS- 800", avail able from Rheorretrl CS Inc ) under tihej- cgngdﬂprpogg?
including a frequency (W of 100 rad/sgf. and -an-auto tical et el
strain rate. The transparent resin |ayer

mined

OHP film (a corona discharged polyethylene
terephthalate £film) in place of the laminate fiilm A
otherwise in the same manner as in Example 1. As a
result, no offset was caused due to the effect of the
5 wax contained in the toner, but a wax exudation trace
was observed at a rear end.of the image and the image
was accompanied with a low transparency as a whole.
Example 5
A laminate film D was prepared in the same
10 mannef as the laminate film A except that the amount
of the inorganic fine powder wés reduced to have a
specific surface area of 0.08 mz/g.
Development, transfer and fixation of a toner
image were performed by using the laminate film D
15 otherwise in the same manner as in Example 1, no
offset was caused but there was observed a slight
trace of wax exudation which was however within a

practically acceptable extent.

Example 6
20 Styrene-butyl acrylate copolymer 100 parts
Low-molecular weight polyolefin wax 7 parts
Phthalocyanine pigment 4.5 parts

Di-tert-butylsalicylic acid
metal compound 3 parts
25 The above ingredients were blended, melt-
kneaded by a twin-screw kneading extruder, cooled and

then pulverized by a jet stream pulverizer,,




32 may have a thickness of 3 - 30 mcrons, preferably 8 - 15 microns,
whil e the optimumthickness can vary depending on the partlcle si ze of t he

toner to be fixed thereon. An absor bi ng | a %%n f e
one in the enbodi ment shown in Figure 1 may be: f or med Ltﬁé”' al érent
resin layer 32 in the sane manner as expl ained wi-th flerence to Figurge 1.
The enbodi nent of Figure 3 is sinilar 1spthe one of Fi gur!l&?i.é&é%ﬂ?t glt hiat
an adhesive |ayer 33 is disposed between the base filmi{31 and the i
transparent resin layer 32 so as to enhance the adhesi on between thesg

| ayers. The adhesive |ayer 33 may conprise a resin which .is.compatiblel

with resins &nsiliessifigathen by a pneumatic classifier to obtain
a blue powdery toner having a weight-average particle
size of 8.5 microns. Then, 100 parts of the toner was
blended with 0.8 wt. part of negatively chargeable
5 colloidal silica externally added thereto to obtain a
cyan toner, which was then blended with ferrite
particles coated with a fluorine-containing acrylic
resin in a ratio of 1:9 to obtain a blue developer.
A yet-unfixed toner image was formed on the
- 10 . laminate film A used in Example 1 by using the above-
prepared blue developer and the remodeled copying
machine ("CLC-500"), and then fixed by an external
fixing machine comprising an upper roller coated with
a fluorine-containiné resin and a lower silicone
15 rubber roller but having no oil applicator, whereby a
fixed image with a good transparency and no wax
exudation trace was obtained without causing offset.
Example 7
A laminate film E was prepared by coating an
20 about 100 micron-thick PET film with a film of silica
formed by CVD and found to have an average pore radius
of 26 & and a BET specific surface area of 12 mz/g.
Image formation and fixation were performed by using
the laminate film E otherwise in the same manner as in
25 Example 6, whereby a fixed toner image with a good
transparency and with no wax exudation trace was

obtained without causing offset.
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base film 31 and the transparent resin |ayer 32, exanples of such a resin

may i nclude: polyester resin, acrylate resin, nethac éuatc“:bq.n, -
styrene-acrylate copolymer, and styrene-nethacryl ate 5ﬁhA@m%E SHEET
- 32- Figures 4 and 5 show ot her enbodlnentp of--t-he—+-am nat e
filmused according to the present invention which 03 MR 1097
~-51~
Example 8

Polyester 100 parts

Paraffin wax 9 parts

Phthalocyanine pigment 4.5 parts

5 Di-tert-butylsalicylic acid compound 3 parts

The above ingredients were subjected to melt-
kneading, pulverization, classification, external
addition of silica and blending with carrier in the
same manner as in Example 6 to prepare a blue

10 developer.

A yet-unfixed toner image was formed and
fixed on the laminate film A by using the blue
developer otherwise in the same manner as in Example
6, whereby a fixed toner image with excellent

15 transparency was obtained without no wax exudation
trace.
Example 9
Image formation and fixation were performed
in the same manner as ip Example 6 except for using
20 the laminate film C used in Example 4 instead of the
laminate film A, whereby a fixed image with a good
transparency and no wax exudation trace was formed
without causing offset.
Comparative Example 2
25 - . ... " A blue developer was prepared in the same
manner as in Example 6 except for omission of the wax

component, and used for image formation and fixation

e

.
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correspond
absor bi ng |

above- nentioned inorganic fine powder in the transpdréﬁt
forma transparent resin |ayer 32B havi ng wax- absor pti

cases, it-i
W th pores

The transparent resin layer 32 or 32B Ty be forned g¢n the base film 3}

di ssol vi ng
net hanol an
and further

10
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to those shown in Figures 2 and 3, respectively, but separate

ayers B shown in Figures 2 and 3 are omt{e ﬁﬁdé @er@%_
“Mresi L averg

|§z In th
s preferred that the transparent resin |ayer B E&gv ded
havi ng an average pore radi (D) of .10 - {240 [errl

aresin therefor in a volatile solvent sudh_as alcohals .. e g.
d ethanol, and ketones, e.g., nethyl ethyl ketone and acetone

quQﬁESbQﬂetBSnner as in Example 6, whereby offset was

caused, thus failing to provide a good fixed toner
image.
Example 10

A laminate film F having a BET specific
surface area of 0.09 mz/g was prepared similarly as
the laminate film A used in Example 6 by changing the
conditions for forming the absorbing layer.

Image formation and fixation were performed
on the laminate film thus formed otherwise in the same
manner as in Example 6, whereby the resultant fixed
toner image showed a somewhat lower transparency which
was however at a practically acceptéble level.

Example 11

A biaxially stretched 100 micron-thick
polyethylene terephtﬁalate (PET) film having a heat
distortion temperature of 152 Oc and a maximum service
temperature of 150 Oc was coated with a 16 micron-
thick transparent resin layer formed by applying a
solution in acetone of a polyester resin (solubility
parameter: about 11) having a storage modulus (G') of
8x10% dyn/cm? at a temperature of 160 °C and a
frequency (W) of 100 rad/sec and a softening point of
116 °C by bar coating, followed by dfying, and then
with a wax-absorbing layer formed in the same manner

as in Example 1, to form a laminate film G.

This Sheet Has Been Replaced
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Separately, a yellow toner powder was
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I norganic fine powder therein for the transparent resin |layer 32B, and
then applying the resultant coating liquid by bar coati S (Mo 0) 0 1o oo
spraying, and spin coating onto the base film 31, fol Jagaﬁhiﬁgﬁi&ﬂﬁéf n
order to enhance the adhesion between the base film 3] &nd thée Transpargent
resin layer 32 or 32B so as to prevent a toner-inage [romiReiMiy M9y gd of f
the base film31 or the entire lamnate film the surfage of the bas '¢ | m
can be processed with plasma or coroma®3ischarge in addition to or :
alternatively wth the formation of an adhesive | ayer{ 33 (Figure 3

prepared by using 100 parts of a polyester resin Py
(solubility parameter: about 11) having a storage
modulus (G') of 4x103 dyn/cm? at a temperature of 160
9C and a frequency (W) of 100 rad/sec and a softening
5 point of 105 Cc, 9 parts of paraffin wax, 3.5 parts of
vyellow colorant and 4 parts of a chromium-containing
organocomplex. The yellow toner powder showed a
volume-average particle size of 12 microns, a storage
modulus (G') of 8x103 d.yn/cm2 and a softening point of
10 107 Cc.

Then, 0.4 part of hydrophobic colloidal
silica was externally added to 100 parts of the yellow
toner powder to form a yeilow toner, which was then
mixed with ferrite particles in a weight ratio of

15 5:100 to obtain a yellow developer.

A uniform yet unfixed yellow toner image was
formed on the above-prepared laminate film G by using
the above yellow developer and image formation and
transfer and then fixed in an image forming apparatus

20 as shown in Figure 7 equipped with a hot pressure
fixer including a hot fixing roller 161 surfaced with
silicone rubber and a pressure roller 162 surfaced
with a fluorine-containing resin under the fixing
conditions of a hot fixing roller temperature of 160

25 9C, an average heating time of 25 msec and a pressing
force of 3 kg/cm2 to form a fixed yellow toner image

having an image density {McBeth refractive
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- 33- and Figure 5). Now, a toner used for image formation in
conbination with the lamnate film used according to e __present

i nvention will be expl ai ned. A toner used in pn@&h@p;yrc;r T {

el ectrophot ographic apparatus is required to show gogd ﬁ q.. J1 | pr
m xi ng characteristic on heating, a | ow softening powﬂ W:ﬁéyagef

nodul us at the fixation tenperature @%%5isharp'neltabi| %

densitometer) of 1.5.

The thus obtained fixed toner image showed no
offset and was clear and free from wax exudation
trace. When the toner image was projected by an OHP,

5 a very clear yellow transmitted light was obtained to
provide a beautiful yellow projected image.
Example 12

A magenta toner powder having a volume-

average particle size of 12 microns was prepared in

10 the same manner as in Example 11 except for using 1.9
parts of a magenta colorant. The magenta toner powder
showed a storage modulus of 6x103 dyn/cmz.

A red develﬁper was prepared by using the
magenta toner powder otherwise in the same manner as

15 in Example 11 and then used for imége formation and
fixation on the laminate film G in the same manner as
in Example 11. The resultant fixed image caused no
offset and was clear and free from wax exudation
trace. When used for projection by an OHP apparatus,

20 the fixed toner image provided very clear red
transmitted light and also be beautiful red projected
image.

Example 13

A cyan toner powder having a volume-average

25 particle size of 12 microns was prepared in the same
manner as in Example 11 except for using 5.0 parts of

a cyan colorant. The magenta toner powder showed a

This Sheet Has Been Replaced
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In relation with the lamnate film it is preferred that_the toner has.a

storage nodulus which is clearly smaller than the resi [NEATINN T
transparent resin layer 32 or 32B. Mdre specifically, !ﬁgighEﬁL%hggEET
preferably show a storage nodul us of 1X10[err] - 1x10[prf] dyn/cniérr
nore preferably 5X10[err] - 5x10[err] dyn/cmerr], so @ms]tB 3MAR (887gqod
conpatibility with the transparent rgggg | ayer 32 or 32BtLand color m Xirg
characteristic between toners. A col or copy flaithful to an
original multi- <color or full-color inage can be for and a col or

reproduction range is enlarged by using sharp nelting toners.
storage modulus of 1x104 dyn'/cm2 and a softening point

of 108 °cC.
A blue developer was prepared by using the

magenta toner magenta otherwise in the same manner as
5 in Example 11 and then used for image formation and

fixation on the laminate film G in the same manner as

in Example 11. The resultant fixed image caused no

offset and was clear and free from wax exudation

trace. When used for projection by an OHP apparatus,

10 the fixed toner image provided very clear blue
transmitted light and alsc be beautiful blue projected
image.

Example 14
A laminate film H was prepared in the same

15 manner as in the laminate film G'used in Example 11
except that the absorbing layer was replaced by an 8
micron-thick absorbing layer comprising alumina and
polyvinyl alcohol prepared in the same manner as in
Example 4.

20 Image formation and fixation were performed
on the laminate film H otherwise in the same manner as
in Example 11, whereby a clear fixed toner image free
from wax exudation trace was obtained without offset.
When projected by an OHP, the toner image provided a

25 very beautiful yellow transmitted light and also a

beautiful yellow projection image.
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It is particularly preferred to use a toner conprising a polyester resin
as a bi nder

present invention, in view of fixation and sharp nel
An exanpl e of the sharp.

I's a pol yner having ester |inkages

pol yest er

10

15

20

25

resin in conbination with the lamnate filmaccording to the

| raclertstiics.
H%gb’g{uu‘ﬁﬁ Sf['lﬁbft'i ng
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Example 15

A PET film as used in Example 1l was coated
with a methyl ethyl ketone sclution of an epoxy resin
having a solubility parameter of 10.5, a weight-
average molecular weight (Mw) of 20,000, a storage
modulus (G') of 5x10%4 dyn/cm2 and a softening point of
114 ®c, followed by drying to form a 15 micron-thick
transparent resin layer, and then coated with an
absorbing layer formed in the same manner as in
E#ample 1.

Image formation énd fixation were performed
on the laminate film I so as to provide a fixed toner
image having an image density of 0.5 otherwise in the
same manner as in Example 11. The resultant fixed
toner image was clear, offset-free and also free from
wax exudation trace. When projected by an OHP
apparatus, the toner image provided a very clear
yvellow transmitted light and also a beautiful yellow
projected image.

Example 16

A fixed magenta toner image was formed on the
laminate film I in the same manner as in Example 15
except for using the magenta toner prepared in Example
12 so as to provide a fixed image density of 0.5.

The resultant fixed toner image was clear,

offset-free and also free from wax exudation trace.

o e rarfay

When projected by an OHP apparatus, the ton%r ;ggge'
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in its polymer main chain synthesized froma diol conpound and a

di car boxylic aci d. In view of sharp nelting ch
is particularly preferred to use a polyester resin, whi

obt ai ned t hrough condensation polynerization of at |east
derivative represented by the fornmula: [erf] (wher ¢i g R demeg
p05|t|ve Tt dge

et hyl ene or propylene group, x and -y are independently
of 1 or larger giving an average of 25}'in the range o
substitution derivative thereof with a carboxylic acid

actet | am €S

o‘?rEPrh%EMéBﬁ oHFET

a i bpllcrIUI

TO)~or

d

provided a very clear red transmitted light and also a

beautiful red projection image.

Example 17

A fixed cyan toner image was formed on the

5 laminate film I in the same manner as in Example 15

except for using the cyan toner prepared in Example 13

so as to provide a fixed image density of 0.5.
The resultant fixed toner image was clear,

offset-free and also free from wax exudation trace.

10 When projected by an OHP apparatus, the toner image

provided a very clear blue transmitted light and also

a beautiful blue projection image.

Examples 18 - 20

Yellow fixed toner image, magenta fixed toner

15 image and cyan fixed toner image was each formed on a

laminate film G having a transparent resin layer of a

polyester resin as used in Example 11 otherwise in the

same manner as in Examples 15 - 17, respectively.

thus obtained fixed toner images provided further

The

20 better transmittances than in Examples 15 - 17 because

of the transparent layer comprising a polyester resin

of the same kind as the toner binder resin.

Example 21

A yellow fixed toner image having an image

25 density of 0.5 was formed on the laminate film H used

in Example 14 having a transparent layer of a

polyester resin and a wax-absorbing layer comprising

“This Sheét Has Beéﬂ’lf{e‘placed -
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conponent (such as fumaric acid, maleic acid, nmaleic

anhydride, phthalic

acid, terephthalic acid, trinellitic acid and pyrone|litic._acid) selected

from two or nore functional carboxylic acids, anhydr

esters thereof. Such a pol yester resin may pfeferably" ha

softening point of 75 - 150 [err]C, :nore preferably 8D 3_ 1]1.C.
softening characteristic of a toner - conprising a polye;tgﬁggﬁéfﬁ%ks

bi nder resin is shown in Figure 6 as T¥dsured accord
descri bed bel ow. A toner softening character

e

des; rends t?\@%aﬁ' |

no-to-a_nethod.
stic is

alumina particles and polyvinyl alcohol otherwise in

the same manner as in Example 15. The toner image

provided a further better transmittance than in

Example 15 because the laminate film H had

a

5 transparent resin layer comprising a polyester resin

of the same kind as the toner binder resin
Example 22
A sharp-melting polyester resin p

condensation polymerization of propoxide b

repared by

isphenol and

10 fumaric acid and showing properties shown in the

following Table 1 was used as a toner binder resin.

Table 1
15 Storage modulus (G') Softening Solubility
at 160 °C and 100 rad/sec point parameter
7 x 10 106 °cC about 11

20

100 parts of the above polyester
materials shown in Table 2 below were used

toner powder of respective colors.

25
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represented by a curve of plunger descending distance vs. tenperature
(softening S-character curve) as shown in Figure 6. A saaple.toner or

resin in an anmount of 1 - 3 g accurately weighed is pIecREPEKEHVﬂWWeQ@ﬁﬂ1 g
a nozzle diameter of 0.2 mmand a thickness of 1.0 nmm (and-preheated.ai an

initially set tenperature of 70 [err]C for 30 sec and tihgn &ga&gd‘@gi
const ant tenperature- -59- '
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raising rate of 6 [err]C/ mn. under a plunger having a_-sectional

10 cn2 and exerting an extrusion weight of 20 kg. As t@@*aggggiauu{
raised at a
(A - B). On further heating, the toner is nelted to ai @ é
(B- C-D) and then the plunger descent is-ceased to;ccn@l t AR H
extrusion (D - E). The helgh& H of the S-charaster—curve |
corresponds to the total anount of the P

tenperature at a point Cat a height H2 represents
the sanple

10

15

20

25

i
(0]

constant rate, the toner is gradually hei | to.start
| ow

In relation with the Iamrwue film it is
Toner powder of the respective colors showed

properties given in Table 3 below.

Table 3
Toner Storage modulus {G') Softening
at 160°C, 100 rad/sec point
Yellow 1x10% ayn/cm? 109 °c
Magenta 8x103 108
Cyan 1x104 109
Black 1x104 109

100 parts each of the toner powders of
respective colors were respectively mixed externally
with 0.5 part of hydrophobic colloidal silica to form
respectively color toners, which were then
respectively mixed with a resin-coated ferrite carrier
in a weight ratio of 5:100 to provide respective
colors of developers. The four colors of developers
were charged in an image forming apparatus as shown in
Figure 7, and were used for image formation repeatedly
on the laminate film G and respectively in the same
manner as in Example 11, followed by fixing in the
same manner as in Example 11, to form a full-color
fixed toner image thereon. The laminate film carrying

the full-color fixed toner image was used for
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preferred that the toner or its binder resin shows g '"fbrage"nnduIUSw(G )
smal l er than that of the resin constituting the tran s%a% ﬁ&hdsEﬁLEbyer 32

or 32B respectively neasured at 160 [err]C and a frjequéency of 160

rad/ sec. It

a higher nodul us than the toner

10

15

20

25

is preferred that the transparent resin| ljaygg %nggﬁzg %hows

S

-61~

projection by an OHP apparatus, whereby a brilliant
full-color projection image was formed on a screen and
no wax exudation trace was observed.

Example 23

Image formation and fixation were performed
to form a full-color fixed toner image on the laminate
film H used in Example 14 instead of the laminate film
G otherwise in the same manner as in Example 22. When
used for projection by an OHP apparatus, the full-
color fixed toner image provided a brilliant full
color image was projected on a screen and no wax
exudation trace was observed.

Example 24 '

A laminate film J was prepared by replacing
the transparent resin layer of a polyester resin of
the laminate film G with a 16 micron-thick layer of
the polyester resin used as the binder resin in
Example 16. A full-color toner image was formed on
the laminate film J by using the yellow toner, magenta

toner, cyan toner and black toner in the same manner

.as in Example 16, and the toner image was fixed to

cause color mixing under the conditions of a hot
fixing roller temperature of 160 2C, an average
heating time of 25 msec and a pressing force of 3
kg/cmz, whereby a full-color fixed image free from wax

exudation trace was formed without offset.
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or toner binder resin at a fixing tenperature (e.g., 130 -

170 [err] C).

In

case where the resin constituting the transparent respn-layer..32.0r 32

has a storage nodulus (G ) close to that of the toner
fixing tenperature, if fixing is perfornmed wunder such|a

and also a portion of a single color toner for -producjn

tRERd & H’Q@T

portion having two or nore colors of gigners overl appi hg

{EET

_th
R

;
toner are both fixed to provide a sufficient transpargen y—a%—a-s+ng#3

fixing operation, the transparent resin layer 32 or 3B is al so

sufficiently heated to lower its viscoelasticity, so

he

r

32B is liable to be peeled off at

A laminate film suitable for providing a
transparency for an OHP (overhead projector) is formed
by disposing an absorbing layer on a substrate.

5 absorbing layer functions to allow addition of a wax
component to a toner so as to improve the color mixing
characteristic and anti-cffset characteristic of the

toner without causing a wax exudation trace which is

liable to occur in a fixed toner image if the

10 absorbing layer is not provided.

15
20
25
I —
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the interface with the base film31 and thus a part of the image can be
peel ed and taken by the hot fixing roller, thus cau5|ng e "
of f set. In case where the resin constltutlng th AAEPET SRLET |
resin layer 32 or 328 has a storage nodulus (G ) | ower it ‘rhat e%th? j
t oner blnderTmS_ S % col or- toner i mge can be fli Xech qntmg

% f
| ayer 32 or 3 oIor n1X|ng di ffi-cult when {toner ﬁatgg f
in superpo@ Tlon since the “VTSCUST%@L{f '

e

di fferent col pj§
the transparent reS|n Iayer 32 or 32B becones |ower th n that of the
t oner binder resin. In case where the resin of the

WHAT IS CLAIMED IS:

1. A laminate film for receiving a toner image
containing a wax component, comprising: an absorbing
layer for absorbing the wax component, and a substrate

5 supporting the absorbing layer.

2. The laminate film according to Claim 1,
wherein the wax component is one contained in a
polymerization toner obtained through suspension

10 polymerization.

3. The laminate film according to Claim 1,
wherein wax component is one contained in a toner
prepared through melt-kneading, pulverization and

15 classification of toner ingredients including the wax

component.

4. The laminate film according to Claim 1,
wherein the wax component has a melting point of 30 -

20 150 ©c.

5. The laminate film according teo Claim 1,
wherein the wax component has a melting enthalpy of 50
- 250 Joule/g.
25
6. The laminate film according to Claim 1,

wherein the wax component comprises at least one

AR O ORI | s s s ==
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resin | ayer 32 or 32B exceeds 1000 tinmes that of the

- 37 - toner binder resin at a fixing tenperature (F . 1@9; ?fk T
a practically acceptable | evel of transparency is atta “forallt prRte |
i mge of a S|n§1e color but a nultl-color or full-colof ¥rmage or a -

10

15

20

25

eplaceth unevenness due to th

i

member selected from paraffin wax, modified paraffin

khe§<3 MAR 1397

)

-63-~

wax, polyolefin wax, modified polyolefin wax, higher
fatty acid, metal salt of higher fatty acid and amide

wax.

7. The laminate film according to Claim 1,
wherein the absorbing layer is disposed on the

substrate.

8. The laminate film according to Claim 7,

wherein the absorbing layer comprises inorganic fine

powder.

9. The laminate film according to Claim 8,
wherein the absorbing layer comprises inorganic fine
powder bonded to the substrate by partial dissolution

of the substrate or the inorganic fine powder.

10. The laminate film according to Claim 8,
wherein the absorbing layer comprises inorganic fine

powder held by a binder layer on the substrate.
11. The laminate film according to Claim 8,
wherein the absorbing layer comprises a film formed by

dry coating of the inorganic fine powder.

12. The laminate f£ilm according to Claim 8,

* c L [} S * i
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irregularity of multiple toner |ayers becaus
32 or 32B does not cause a suffici

the thickness irregularity. Thus, t | abl'e to be
i npai red. Further, because of a poor n B Be MARaI8SPay ent
resin layer 32 or 32B and the toner, a separation can_{occur w thin th
toner |ayer to cause an offset. The thicknesg of the transparent
resin layer 32 or 32B can vary dependﬁﬁq on the toner jparticle size bu
should be at least 0.5 tines the average toner particle size so as to
provide a sufficient transmttance to a |ow density portion having a .

thi ckness Ofwﬂgkgiﬁnghéofﬁéréﬁﬁfé(¥fﬁelﬂbd&@% comprises activated

alumina, aluminum hydroxide, alumina hydrate, silica

PRSI WaTY

D

1”4

or titanium oxide.

5 13. The laminate film according to Claim 8,
wherein the absorbing layer shows an average pore

radius of 10 - 200 &.

14. The laminate film according to Claim 8, which

10 shows a BET specific surface area of 0.1 - 30 mz/g-

15. The laminate film according to Claim 10,
wherein the binder layer comprises polyvinyl alcohol
and the inorganic fine bowder comprises alumina

15 hydrate.

16. The laminate film according to Claim 8,
wherein the inorganic fine powder has an average
primary particle size of 0.001 - 0.1 micron.

20

17. The laminate film according to Claim 10,
wherein the binder layer comprises a resin in a weight
ratio of 1/1 to 1/50 with respect to the inorganic
fine powder.

25
18. The laminate film according to Claim 7,

wherein the absorbing layer is disposed on a surface

I




thi ckness exceeds three tinmes the toner particle size,—the.amunt of
melting resin becones large to result in obscure or s[- REPRECEN TREO 8 8- AN g

al so cracking of inmges due to flexure. The thickness ELzﬁﬂgL 0.5 -
2 tinmes the vol une- averaﬁ artlcle si ze of the toner|.

-
ré
specifically, in ca m er having a-vol une av%raay&ﬂpgg? | ¢

size of 6 mcrons, i d t06%§e a transpar gnt -A—ayer. B2{or

treated by plasma or corona discharge of the

substrate.

19. The laminate film according to Claim 1,
5 wherein the absorbing layer is disposed on the

substrate with an intermediate adhesive layer.

20. The laminate film according to Claim 19,
wherein the adhesive layer comprises polyester resin,
10 acrylic resin, methacrylate resin, styrene-acrylate

copolymer or styrene-methacrylate copolymer.

21. The laminate film according to Claim 1,
wherein the absorbing layer is disposed on the
15 substrate with an intermediate transparent resin

layer.

22. The laminate film according to Claim 21,
wherein the transparent resin layer comprises a resin
20 having a solubility parameter of 9.5 - 12.5 and a
storage modulus (G') of lxlO3 - 1x106 dyn/cm2 as
measured at a temperature of 160 Oc and a frequency

{w) of 100 rad/sec.

25 23. The laminate film according to Claim 21,
wherein the transparent resin layer comprises a resin
having a storage modulus (G') larger than that of the

) O B R - ST
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- 38
t oner

nmeasu
(avai

havi ng a vol une-average particle size of 15 n1crb
hi

W resin layer 32 or 32B having a t
The average particle size of a tongr |i sO 3mMARUICER by
rreamls(sﬁeeﬁ-la@cehﬁaia@ounter in the present i nvent i-on, ile it may be

manners. 6 Coul ter- countgr Model TA-I
- ulter Electronics 188 ) is used as instrunent for

10

15

20

25

32B having a thickness of 3- 12 microns an g a
TR

ckness of 775 30

toner, respectively as measured at a temperature of

160 °C and a frequency (w) of 100 rad/sec.

24, The laminate film according to Claim 21,

wherein the absorbing layer comprises inorganic fine

powder.

25. The laminate film according to Claim 24,
wherein the absorbing layer comprises inorganic fine
powdef bonded the transparent resin layer by partial
dissolution of the transparent resin layer or the

inorganic fine powder.

26. The laminate film according to Claim 24,
whereinvthe absorbing layer comprises inorganic fine
powder held by a binder layer on the transparent resin

layer.

27. The laminate film according to Claim 24,
wherein the absorbing layer comprises a film formed by
dry coating of the inorganic fine powder on the

transparent resin layer.

28. The laminate film according to Claim 24,
wherein the inorganic fine powder comprises activated
alumina, aluminum hydroxide, alumina hydrate, silica

or titanium oxide.
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measur enment , i |Labl e
provi ding a nunber-basis distribut - JaSLS A SIT LRt ronand
a personal conputer CX-1 (availablﬂ 1K) aégﬁiggﬁﬁéﬂt%%éii

to which an interface _(ayailable from N kkaki K K. ) for

For nmeasurenent, a 1 % NaCl aqueous n elfedtrolytic soluii ¢on
Is prepared by using a reagent-grade sodium chloride.] Hor(} 8xKABI 837
| SOTONJerr]Il (available from Coulter Scientific Japén K. K.) may be {usged

therefor. Into 100 to 150 m of the eré%kTolytic solgytion, 0.1 to 5 m |of
a surfactant, preferably an al kyl benzenesulfonic acid salt, is added a$ a

di spersant,

and 2 to 20 ng of a sanple is added thereto. The resultant

di spersion of thsggan?hg iéhf&gie film according to Claim 24,

10

15

20

25

wherein the absorbing layer shows an average pore

radius of 10 - 200 &.

30. The laminate film according to Claim 24,
which shows a BET specific surface area of 0.1 - 30

mz/g.

31. The laminate film according to Claim 26,
wherein the binder layer comprises polyvinyl alcohol
and the inorganic fine powder comprises alumina

hydrate.

32. The laminate film according to Claim 24,
wherein the inorganic fine powder has an average

primary particle size of 0.001 - 0.1 micron.

33. The laminate film according to Claim 26,
wherein the binder layer comprises a resin in a weight
ratio of 1/1 to 1/50 with respect to the inorganic

fine powder.

34. The laminate film according to Claim 21,
wherein the absorbing layer is disposed on a surface

treated by plasma or corona discharge of the

transparent resin laver.

L




electrolytic liquid is subjected to a dispersion treatym -
m nutes by means of an Pﬁgl L& ”ldﬁﬁfﬁsonlc

di sperser, and thea—subree%ed~%e~ﬁeasurenent of part]cfe S|ze gistrisbyt i on
in the range of 2 .40 o 1c¥ usi ng the above- ment Oﬂébl %I%?r f
counter _ Model TAV‘““ﬂ cron aperture-to ob _

-68-
35. The laminate film according to Claim 21,

—

wherein the absorbing layer is disposed on the
transparent resin layer with an intermediate adhesive

layer.

36. The laminate film according to Claim 35,
wherein the adhesive ;ayer comprises polyester resin,
acrylic resin, methacrylate resin, styrene-acrylate
copolymer or styrene-methacrylate copolymer.

10

37. The laminate film according to Claim 21,
wherein the transparent resin layer is disposed on a
surface treated by plasma or corona discharge of the
substrate.

15

38. The laminate film according to Claim 21,

- wherein the transparent resin layer is disposed on the

substrate with an intermediate adhesive layer.

20 39. The laminate film according to Claim 38,
wherein the adhesive layer comprises polyester resin,
acrylic resin, methacrylate resin, styrene-acrylate

copolymer or styrene-methacrylate copolymer.

25 40. The laminate film according to Claim 1,
wherein the absorbing layer is constituted as a

transparent resin layer comprising a transparent resin

) O A VO™




vol une- basi

s distribution and a nunber-basis distribution. Fromthe

neasured particle size distribution, the voIuma-averagewparucle_..sue..nh
the _taoner may hp nbtaLned Now, the col or i hggree: ROFWIFND SwEEho
according . t %nt i nvention will be descri bed. m_-w-mla_gun

is as | ‘?p view of an el ectrophot egraphtc! aﬁg? hisogh0d |
capabl e a ful |l -col or according to od* &'t ne |
present |ji erring to the flggr t he apparat S—Foughy— |
divided into a recor di ng nmedi um conveyi ng system (I)}i ncI uding a transf er
drum 8 and shown in a right-to-mddle part of the apparatds—a =

10

15

20

25

and inorganic fine powder.

41. The laminate film according to Claim 40,
wherein the inorganic fine powder has an average

primary particle size of 0.001 - 0.1 micron.

42. The laminate film according to Claim 40,
wherein the transparent resin has a solubility
parameter of 9.5 - 12.5 and a storage modulus (G') of
1x103 - lxlo6 dyn/cm2 as measured at a temperature of

160 °C and a frequency (w) of 100 rad/sec.

43. The laminate £ilm accordiné to Claim 40,
wherein the transparent resin has a storage modulus
(G') larger than that of the toner, respectively as
measured at a temperafure of 160 ©C and a frequency

(w) of 100 rad/sec.

44. The laminate film according to Claim 40,
wherein the inorganic fine powder comprises activated
alumina, aluminum hydroxide, alumina hydrate, silica

or titanium oxide.

45. The laminate film according to Claim 40,

wherein the absorbing layer shows an average pore

radius of 10 - 200 A.
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| atent i mage-form ng section (11) disposed at the m ddj e g LAl Us
adj acent to the transfer drum 8, arihissheetiiasBoendenlastdpi ;Ega%%‘fig]g%%Fﬁ)

as a devel opi ng neans di sposed adj ac ) $i1| BN ent | prage-f orm ng
section (I1). The recording nedi um ! flem (J)1i 0@ MAS 1997
recordi ng medi um supplying trays 101 an | sposed rgl easably in gn
openi ng provided on the right side of the apparatus body 100; recording
medium feed rollers 103 and 104 dispﬁggd al nost i mediftely above the

trays 101 and _ - 40-

46. The laminate film according to Claim 40,
which shows a BET specific surface area of 0.1 - 30

mz/g.

5 47. The laminate film according to Claim 40,

which has heat-resistant layer on the absorbing layer.

48. The laminate film according to Claim 47,

wherein the heat-resistant layer comprises polyvinyl

10 alcohol.

49. The laminate film according to Claim 40,
wherein the absorbing layer is disposed on a surface
treated by plasma or cofona discharge of the

15 sqbstrate.

50. The laminate film according to Claim 40,
wherein the absorbing layer is disposed on the
substrate with an intermediate adhesive layer.

20

51. The laminate film according to Claim 50,
wherein the adhesive "layer comprises polyester resin,
acrylic resin, methacrylate resin, styrene~acrylate
copolymer or styrene-methacrylate copolymer.

25
52. The laminate film according to Claim 1,

wherein the toner image is a color toner image.

. oy ! THIS SHEET HAS BEEN
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medi um separ ati on
Its upstreamto
an arrow along it

102; recordi ng medi um supply gui des 4A and 4B dispose 1110
rollers 103 and 104 and equi pped with supply rollers T f
drum 8 rotatably disposed adjacént to the recording nmg"ﬁﬁfsupﬁry' Tmlher
4B and havi ng anTiEdShedti eﬁﬂhbﬁ&d7 a gripper - 6, a regcadrd QoMAR 4397 j
. separation -¢l-aw 14 |n this order fr¢m
Bl he dlrectlon of lits rqtation TAdcarsd by
ery and Tirso a transfer charger 9 and a

recordi ng nmedi um separation

10
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53. The laminate film according to Claim 1,

wherein the toner image is a full-color toner image.

54. A method for forming a fixed toner image on a
laminate film, comprising:

a developing step for developing an
electrostatic latent image on an electrostatic image-
bearing member with a toner containing a wax component
to form a toner image on the electrostatic image-
bearing menber;

a transfer step for transferring the toner
image onto the laminate film, the laminate film
comprising an absorbing layer for absorbing the wax
component in the toner and a substrate supporting the
absorbing layer; and

a fixing step for fixing the toner image onto
the laminate f£ilm under heaf and pressure while
absorbing the wax component in the toner with the

absorbing layer of the laminate film.

55. The method according to Claim 54, wherein the
toner comprises a polymerization toner containing the
wax component obtained through suspension

polymerization.

56. The method according to Claim 54, wherein

ether toner is one prepared through melt-kneading,

O [T

i o
ey



charger 13 inside thereof; a conveyerngegaz B e glsposed adjacent to

the separation claw 14; a discharge tr jacent—to—the
conveying end of the conveyer belt ne endlnBEDbﬁ¥Mﬁﬁﬁt§Hﬁﬁh
t he apparatus body 100 so as to be re the boay 100 —=and
fixer 16 disposed adjacent to the tray 17 he '%F%”MAR1397
I mage- forntng section (I11) includes an electrostatic Iat I mage- n
menber (i.e., photoconductive drum) 2=Wsposed rotatabliy Tn The dire

of an arrom1so t hat
transfer drum8, and a charge- reaning charger

its outer periphery contacts the o&ter surface of th

primary char %ulve’r;tza id% | nggeWass:L {02818 SF A bner ingredients

10

15

20

25

including the wax component.

57. The method according to Claim 54, wherein the

wax component has a melting point of 30 - 150 ©C.

58. The method according to Claim 54, wherein the
wax component has a melting enthalpy of 50 - 250

Joule/g.

59. ?he method according to Claim 54, wherein the
wax component comprises at least one member selected
from paraffin wax, modified paraffin wax, polyolefin
wax, modified polyolefin wax, higher fatty acid, metal

salt of higher fatty acid and amide wax.

60. The method according to Claim 54, wherein the
laminate film comprises an absorbing layer disposed on

the substrate.

61. The method according to Claim 54, wherein the
laminate film comprises the absorbing layer disposed
on the substrate with an intermediate transparent

resin layer comprising a transparent resin.

62. The method according to Claim 5S4, wherein the

absorbing layer is constituted as a transparent resin
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such as a | aser beam scanner 19 including a pol ygonal
illum nating the outer surface of the photosensitive [dpom i

el ectrostatic | atent - 141 - Lmge
t hereon;—dispoSed in this order fromthe wupstreamto ithle rgj \NR,%\ r@gﬂﬂn t he
di r gt kipkt pal BdehReplatedt ati on in the vicinity of the photloslermsict #e m 2.

pREL | o

_73_
layer comprising a transparent resin and inorganic

fine powder dispersed therein.

63. The method according to Claim 62, wherein the .
5 toner contains a binder resin in addition to the wax
component, and the transparent resin has a storage
modulus (G') larger than that of the binder resin,
respectively as measured at a temperature of 160 Sc
and a frequency (w) of 100 rad/sec.
10 '
64. The method according to Claim 54, wherein the

absorbing layer comprises inorganic fine powder.

65. The method according to Claim 64, wherein the
15 inorganic fine powder comprises activated alumina,
aluminum hydroxide, alumina hydrate, silica or

titanium oxide.

66. The method according to Claim 64, wherein the
20 absorbing layer shows an average pore radius of 10 -

200 A. -

67. The method according to Claim 64, which shows |
a BET specific surface area of 0.1:'- 30 mz/g.
25
68. The method according to Claim 64, wherein the

inorganic fine powder has an average primary partlcle
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The rotary devel opi ng appar at us (I I1) includes a rotatable disposed

housi ng (hereinafter <called "rotating nenber") 18, and a oping
unit 18Y, a magenta devel oping unit 18M a cyan devel opin HEHLACEBMJ‘@@QE@T

bl ack devel oping unit 18BK respectively disposed within the -
menber 18 so” as to visualize an electrostatic |atent inmage &DO@ .}h
outer periphery of the photosensitive gun2 when pl aced jat Aﬂ‘i ﬁ
facing the outer surface of the photosensitive nenber 2.

sequence of the operation of the inage form ng apparatus]having an
arrangenment SKAMENATE [RILM FORVRECEIVING\TANER: IMAGENAND \ME L e o - N
full- col or FRRMINGVEEXEhGOQNER dMAGE ONvVOANINATE FILMot at ed '

ABSTRACT OF THE DISCLOSURE

A laminate film suitable for providing a
transparency for an OHP (overhead projector) is formed
by disposing an absorbing layer on a substrate. The

5 absorbing layer functions to allow addition of a wax
component to a toner so as to improve the color mixing
characteristic and anti-offset characteristic of the
toner without causing a wax exudation trace which is
liable to occur in a fixed téner image if the

10 absorbing layer is not provided.

FIGURE 1

e

e
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in the arrow direction in Figure 7, the photoconductor on the drum2 is
uni formy charged by the primary charger 3 and then subj
exposure with laser light E nodul ated by a yellow inmage REFRACENBRE a3 Fom
an original (not shown) to forman el ectrophotographic a*e1‘11-—1~ﬁ¢&ge—en_.th
photosensitive drum 2, which is then devel oped by the ygl &e H@?I ng
unit 18Y which has been pl aced at the1 devel opi ng positipn acq QNE

phot osensitive drum2 by the rotation of the rotation B8

a_ﬂ
e
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| ///////////////////////%
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FIG. 3
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-42- On the other hand, a recording nedium conveyed through
the supply guide 4A, supply roller 106 and supply roller 4B is held by the

gripper 6 at a prescribed time and wound about the trans

Q

Lae 4 ane
urumro

cl
electrostatically by the abutting roller 7 and an el ect r pd&PHASTSRN SHEET
opposite to the roller 7. The transfer drum8 is rotated i irthearrow
direction synchronously with the phot @gensitive drum 2, fand g@eMﬂem{]or eq

i mage on the photosensitive drum2 given by

328

31

F1G. 4

FIG. 5
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t he yell ow developing unit 18Y is transferred onto the recording nedium at
a place where the photosensitive drum 2 and the transfer drum 8 abut each
other. The transfer drum8 is further rotated so as to b eachy——F-oF———
transfer of a subsequent color ("magenta"” in the case showBERLAC k‘:’h‘"ﬁﬂ'%r’iBE
The photosensitive drumis then charge- renoved by the change=r
charger 10, cleaned by the cleaning rgeans 11, agai n char gegq I@ygthﬂsﬁgg
charger 3 and then subjected to i magewi se exposure based]on a Yragent

i mage signal in the same manner as in the yell ow exposur '
During such electrostatic |latent inmage formation on the |phot osen5|t|ve

drum 2 based on the magenta i mge e
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signal, the rotating nenber 18 is rotated so that the magenta devel opi ng
unit 18Mis disposed at the above- nentioned prescribed devel opi ng
position. Then, a prescribed magenta devel opi ng operr—aH—eﬂ—rus.,per.i.o.Lmad
and the devel oped magenta i mage is transferred onto| BEEACERSKTISIErrefi um
al ready carrying the yel l-ow i rrage :

. D3 MAR 1997
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on the transfer drum8 in the sane nanner

as in the vyellow devel opng
The above operation is repeated also with ,

bl'ack.col or. After transfer of the four C{
is formed on the recording nmediumon the t a“ofef EH-eH—8+

| Rﬁ’PLﬁ\MEEI

gﬁml

with the respective chargers 12 and 13. Thef, é}le%th%qu

carrying the multi- color inage is releasedjf

fromthe transfer drum 8 by the separ atti-on c'aw H4--ard

conveyer belt 15 to the fixer 16, where t

onto the recording nedi umunder heat and

full-color print sequence is conpleted to

he mul ti-col or

\l

=y
<__; }

col or and a

Ok 4 vrE]

i-color im e
chag ot
ng| medi um

pper 6, separated
nvieyed by the

e is fixed
way, one

USE OF A LAMINATE FILM FOR RECEIVING A COLOR TONER

IMAGE AND METHOD FOR FORMING A FIXED COLOR TONER

IMAGE

The present invention relates to'the use of a

laminate film for receiving a toner image and a method for

forming a fixed toner image on a laminate film,

particularly a laminate film for receiving a color or

full-color toner image according to an

electrophotographic system and a method forming a

fixéd toner image of a color or full color on such a

laminate f£ilm.

Conventionally, a full-color image has been

formed generally in the following manner.

" A photoconductive layer of a photosensitive

drum as an électrostatic latent image holding member

is uniformly chiarged by a primary charger and exposed

imagewise to laser light modulated by a magenta image

signal of an original to form an electrdstatic latent

imagé on the photosensitive drum, which is then

developed with a magenta toner contained in a magenta

developing unit to form a magenta toner image.

The

thus formed magenta toner image on the photosensitive

drum is transferred by a transfer charger to a

recording medium conveyed thereto.

On the other hand, the photosensitive drum

after the transfer of the toner image to the recording



provide a prescribed full-color print inmage. The fixer 16
includes a hot fixing roller 161 and a pressing-rotter 16271 The hot ol
161 may preferably be covered with a surf (ﬁiﬂi&@%ﬁEﬂT,ﬁﬁ§F6.£PL§@¢%é%h§Hé§¥
rubber or fluorine-containing resin, having rar-excettent ye|easability.
The pressing roller 162 ‘may preferably be sQrpregggngmaa
fluorine-containing resin. Accondiing to fhe prekeht invention

in an image form ng sequence as descriped jabove;"a Tam nate} filmhaving a
wax- absorbing |layer is used as the

7

medium is discharged (charge-removed) by a discharger,
cleaned by a cleaning means and again charged by a
primary charger, followed by similar formation of a
cyan toner image and transfer of the cyan toner image
to the recording member already carrying the above-
mentioned magenta toner image. Then, similar
operations are repeated for yellow and black colors so.
that toner image in totally four colors of magenta,
cyan, yellow and black are transferred to the
recording medium. Then, the recording medium having
the four colors df toner images is supplied to fixing
rollers where the toner images are fixed under the
action of heat and pressure to form a fixed full-color
toner image on the recording medium.

A toner used in a method of forming such a
fixed color toner image is required to show excellent
meltability on heating and color-mixing characteristic
and is further preferred to show a low softening point
and a low melt viscosity with a highly sharp-melting
characteristic.

By using such a sharply melting toner, it is
possible to obtain a color copy which shows excellent
color reproducibility and is highly faithful to an
original image.

However, such a sharply melting toner tends
to have a high affinity with fixing rollers and is

liable to cause offsetting onto a fixing roller.



- 44 - recording medium As a result, even when a toner containing a
wax conponent is used to forma fixed toner_inmpge thereon, the exudation -
of the wax causing wax flowout is preventedpep; idesdixedzton NCEQEENT SHE
Further, as the fixation is satisfactorily ngihl N Q hjo QEP%
application. The deterioration of the fixed Sﬁ é@g lapinate filmis
avoi ded. Accordingly, fixed i mages of a gqgod qu i'? pe | fornmed on the
lanminate filmsuitably for an OHP use.~3- '

AL T

Particularly, in the case of a fixing means
for use in full-color toner image formation, a
plurality of toner layers including those of magenta,
cyan, yellow and black, such offsetting is
particularly liable to be caused.

For the above reason, it has been
conventionally practiced to apply a release agent such
as silicone oil onto a fixing roller so as.to enhance
the toner releasability of the fixing roller. In this
case, however, the following problems are accompanied.

As a release agent such as o0il is applied
onto a fixing roller, the entire apparatus becomes
complicated, and the life of the fixing roller can be
shortened by the 0il application.

On the other hand, as one of various demands
for copying in recent years, a resinous laminate film
such as a transparency film for an overhead projector
(OBEP) has beén widely used as a type of recording
material. If a toner image is fixed onto such a
laﬁiﬁéte film by using a fixing method using such an
0il as described above, the applied o0il is attached to
the surface of the laminate film to remarkably
deteriorate the quality of the laminate film for
carrying the resultant toner image.

Accordingly, there are an increasing demand
for a fixing system without requiring such oil

application at the time of fixing and a novel toner



More specifically, the fixed image fornmed qn.the _lamipate fjlmprovides a
color or full-color projected imge mhlch;ngﬁﬁeﬁ&f@p@;q -ayl ng as a whol e
and shows a good color reproducibility. | .. reinbel pw, the present

invention is described nore specifically ba$e e el el SHEET
"part(s)" neans "part(s) by weight” Exa q‘é “l%(% igffbf\ﬁ/&ﬁ"%gérbt} gEof
O 1M Na3PO4 aqueous sol ution was added to 7l9—mk——paLLs-gf dei oni zed
water, followed by warm ng at 60 [err}€-apd stirring by a TK honom xer

(nfd by Tokushu Ki ka Kogyo K. K.) at 12,00 wt. parts of
1.0 MCaCl[err] aqueous

for realizing such a fixing system.

For the above-mentioned problems, there have
been proposed a toner produced containing a release
agent such as wax and a toner by suspension
polymerization (Japanese Patent Publication (JP-B) 36-
10231). 1In the suspension polymerization, a
polymerizable monomer and a colorant {and also a
polymerization initiator, a crosslinking agent, a
charge control agent and other additives, as desired)
are uniformly dissolved or dispersed to form a monomer
composition, which is then dispersed in a dispersion
mediom (e.g., aqueous medium).containing a dispersion
stabilizer by using an appropriate étirrer and
simultaneously subjected to polymerization to form
toner particles having a desired particle size.

In the suspension polymerization system,
liquid dropléis of the monomer composition are formed
in a dispersion medium having a large polarity such as
water, components having a polar group contained in
thé ﬁonomer compasition tend to be present at the
surfaces constituting an interface with the aqueous
phase and non-polar components tend to be less present
at the surface parts to form a so-called pseudo-
capsule structure. By utilizing thié process
characteristic, it is possible to incorporate in a
toner a low-melting point wax which cannot be used in

another toner production process, such as the



sol ution was gradually added thereto to forma 'dispersion nedium

containing Ca[err] (PO[err]) 2. Styrene i . 170
wt. parts 2- Et hyl hexyl acryl ate AP Qﬁl ‘PLA@&W&@HiSﬁEﬁgx
(Tmp = 75 [err] Q) 60 REPLAGEMENT SHEET - 45 -
C. 1. Pignent Blue 15 10w parts St yrene- net hacrylic
aci d- : {8 SEP 1999

-

pulverization process.

Such a toner obtained by the polymerization
process can satisfy both anti-blocking characteristic
and low-temperature fixability which are generally
contradictory with each other owing to the enclosure
of a low-melting point wax. More specifically, the
enclosed low-melting point wax does not lower the
anti-blocking characteristic but promotes the internal
thermal conductivity of the toner to realize low-
temperature fixation. As a further preferable aspect,
the wax melted at the time of fixation functions also
as a release agent, so that undesirable high-
temperature offset can be prevented without applyving a
release agent such as oil onto a fixing roller.

Thus, the polymerization toner enclosing wax
shows advantageous performances at the time of
fixéﬁion but has caused new problems when it is used
in combination with a laminate £ilm as the recording
medium, that the clarity or transparency of the
re;uffant image after the fixation is somewhat lowered
and thé enclosed wax as a release agent exudes at the
time of fixing to flow onto the image. More
specifically, the wax enclosed within the toner is
caused to melt under the action of pressure and heat
at the time of fixation and, as shown in Figure 8, is
caused to flow on a resinous laminate film R as a

recording medium to the rear side with respect to the



met hyl nmet hacryl ate copol yner 5 f’w' err-butytsqlicylic acid
metal conpound 3 | EALEVGVTt BéEEbve-1 i st ed
ingredients, only C.1. Pignment Blue 15, di-ftert-bButyr i fyiri aCRMENT GEEERT

conpound and styrene were subjected to preliimihgr§EPneag ng py a ni xer
("Ebara Mlder", nfd. by Ebara Seisakush¢ K. K.). Then, tjhe}renmaining
ingredients were added, and the entire mfxture was warmned
and di ssol ved and di spersed with each -ag&-h to forma non r mxture.
Then, while the m xture was held at 60 [err]C, 10 parts—of di net hyl

2,2' -azobi sisobutyrate (initiator) was added thereto to form a nononer

direction of progress P of the film, thus resulting in
a flowout or exudation trace W of wax at the rear end
of a fixed image I which is thus made awkward as an
image for use in an OHP.

It may be conceived of decreasing the wax in
order to prevent such wax flow but this results in a
lower releasability of the toner. Thus, the above
difficulty has been inevitably encountered if-wax is
used in an amount to provide a sufficient release
characteristic.

This wax flow phenomenon is particularly
noticeably observed in the case of resinous recording
material such as an dHP film. This may be
attributable to a fact that such a resinocus reccrding
medium shows a poor ability of absorbing melted wax to
allow the wax to remain on the surface thereof and
flow out to the image unlike a recording medium such
as paper which has an abundant absorptivity sufficient
to absorb melted wax to prevent the above-mentioned
probiéms leading fo deterioration of image quality.

Further, in the case of forming a fixed toner
image on a recording medium such as a resinous
laminate film, it has been generally frequently
practiced to use a lower fixing speed for sufficient
toner melting than fixation on an ordinary recording
material such as paper as it is strongly desired to

form a toner image having a high optical



-conposi tion. Into the above-prepared dispersion nedium under
stirring ina 2 liter-flask, the above nono --COAPest+on-was added a ﬁ;ET
di spersed into particles under stirri ng by t'h%F‘TJé"hﬁmm xéf*ﬁPLﬂsOmQ ?S
for 20 mn. at 60 [err]C in a nitrogen atnogphere—¥hen~t+he {content was
stirred by a paddle stirrer for 3 hours of r‘eact1@nﬁa13 J &g[er ]C and 10
hours of polynerization at 80 [err]C é | AFter t ppl yneri zati on,

t he product was cooled, acidified w tfvhydr !

chUTTc*atrd*to df ssol ve
Calerr](Pderr])[err], recovered by filtratign, washed with wajer

transmittance.

In this case, however, the toner on the
recording medium is more liable to be offset to the -
fixing roller at the time of fixation, so that a
larger amount of wax is required to be enclosed within
the toner in order to show a sufficiént releasability
than in the case of fixation of a toner image on a
recording medium such as paper. )

Further, it has been confirmed that the use
of a foner image by using such a toner enclosing wax
rather results in a decrease in clarity of the
resultant transparency film dué to opacification
caused by crystallization of the wax per se.. This is
presumably because the was enclosed within the toner
layer on a recording medium is caused to exude out of
the toner at the time of passing between the fixing
rollers to cover the.whole or a part of the toner
image and have an increased crystallin;ty, thus
cagsing a remarkably lower optical transmittance.

Accordingly, it is urgently desired to
exercise a measure by which a sufficient amount of wax
can be contained without impairing the clarity of the
resultant image and without causing a trace of wax
flow even on a recording medium such as a resinous
laminate film.

Further, in the case of forming a color or

full-coleor toner image on a transparent laminate film
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Coul ter

and dried to obtain a polymerizati-on toner. ’ The

t hus- obt ai ned toner was found to have a weig rage—par ~L#GL? si ze of
8.2 microns and a sharp particle size di stri BUBEBAC BREHE LHEEEd) by a
counter. A particle section was obseryegby—=a—+tFf §§@@@5NTSHEEY

el ectron mcroscope by stained ultramn crotony, edpp Suj e structure
styrene-acr

havi ng a

surface | ayer consisting nainly of th¢

(9]

by using an electrophotographic system of the dry
development type and projecting the toner image onto a
screen by means of an OHP apparatus, the projected
image can show a grayish tint as a whole to result in
a very narrow range of color reproduction even when -
the image on the film shows a sufficient color
reproducibility. This phenomenon is caused because
the yet-unfixed toner image on a smooth laminate film
is not provided with a sufficient fluidity by the
heating at the.time of fixation to retain its particle
chéracteristic and the liéht incident to the toner
image at the time of the projection is scattered to
form a shadow on the screen. Particularly, .at a
halftone part showing a low image density, the
absorption level by the dye or pigment in the toner is
lowered due to a decrease in number of toner particles
and the resultant absorption level becomes identical
to a black absorption level due to scattering by toner
particles, so that the reproduced color tint becomes
grayish.

In the case of naked eye observation éf a
toner image on a recording medium suéh as plain paper,
a light image reflected from an illuminated fixed
toner image is observed, so that the image quality is
little affected even if the toner surface retains some
particle characteristic. In the case of observing or

projecting a toner image onto a screen by transmitted



resin and a core consisting mainly of the wax P ;gqmedg;gij 0.7
wt. part of hydrophobic silica having a BET gpe hF+e—suLLaQe ariea of 200
n2/ g was externally added to 100 w. parts of-the t gﬁﬁ _Egr‘ LACHMBRT SHEET
parts of the toner was mxed with 93 w. part f W 1793 e
carrier surface-coated with styrene-nethyl r to
obtain a devel oper. The devel-oper : - nodel ed
comercially available full-color copying nachi - d. by
Canon K Kilg8daused hA bRPM:AHarkEBye | recor di ng
medi um prepared in the fol ogﬁﬁa manne{r?He dlh 8% gﬁgli#%g%ggeg
on transmittance is remarkably impaired due to light

scattering if the toner image retains some toner
particle shape. Accordingly, the recording medium forl
use in an OHP apparatus¥is required to provide a fixed
“toner image which retains less particle characteristic
and shows an improved optical transmittance while
pPreventing an offset Phenomenon onto the fixing roller
at the time of fixation.

JP-A-57 049 954 discloses a transfer filmmE6mprising a plas-
tic film on which a matting layer is provided comprising a '
matting agent having an oil absorption of 30 to 150 ml/100 g

and a silane coupling agent.

Moreover, JP-A-57 066 459 discloses a transfer film compris-
ing a plastic film and a matting laYer disposed on one or
both sides of said plastic film,.said matting layer compris-
ing an inorganic filler and a resin binder in a weight ratio
of 0.4 to 0.8, wherein one of the components of the inorganic

filler has high oil absorption.

Furthermore, JP-A-63-33749 discloses a transparent film for
electroppotography comprising a heat-resistant transparent
plastic film and a specific toner fixing layer disposed on at
least one surface of the plastic film, wherein said toner
fixing layer may comprise silica sol.

Moreover, JP-A-2 276 670 discloses a recording sheet compris-
ing a transparent substrate and a porous ink-receiving layer
formed thereon, which is cbnstitutéd mainly of pseudo-boemite
having a total volume of pores having a total diameter of 4
to 10 nm in the range from 0,1 to 4 cm®/qg.



condi tions including environnmental tenperat
of 65 %H and a devel opi ng contrast of 320
filmused was a lamnate filmA prepared b
m cron-thick PET film

absorbing | ayer formed by CVD (chem ggl _vap

and humi dity

* The | am nf.i.t_e
b BOBMENT SHEET
i with an

SUMMARY OF THE INVENTION

An object of the present invention is to

provide the use of a laminate film for receiving the toner image

having solved the above-mentioned problems and also a

method for forming a fixed toner image on such a
laminate film.

An object of the present invention is to
provide the use of a laminate film capable of forming a fixed
“toner image of excellent 'quaﬁty thereon without :using
oi} at:the_time of fixation and.a method for forming a

. fixed toner ixﬁage on such a laminate _film.

An object of the present invention is to
provide the ise of a 1am1'n$te film capable of providing a fixed
toner- image with an excellent clarity or tranéparency
and a method for forming a fixed toner image on such a

laminate film.

Another object of the present invention is to
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fixed toner image of excellent quality while

preventing flowout of a wax component contained in a
toner at the time of fixation and a method for forming
a toner image on such a laminate film.

A further object of the present invention is
to provide the use of a 1aminate film capable of forming thereon
a fixed toner image which provides a color or full-
color projected image with good coler reproducibility
and free from graying in tint as a whole, and a method
for forming a fized toner image on such a laminate

£ilm. .
A still further object of the present

invention is to provide the use of a laminate fﬂm capable of
forming a toner: 1mage thereon with excelient

. performance oﬁ-préventingr toner offset onto a fixing

means at the time of fixation, and also a method for
forming a fixed toner image on such a laminate film.

‘ According to a prixicipal aspect of the
p;eserft invention, there is provided the use of a laminate
film, . '

: . comprising: an absorbing layer for
absarbing a- wax component, and a substrate
supporting the absorbing layer in an electrophotographic color
image forming process iticluding a step of fixing a color toner image formed of
a color toner containing the wax component onto the laminate film under heat and

pressure.
According to another aspect of the present

invention, there is provided a method for forming a

fixed color toner image on a laminate film, comprising:

deposition) in a known naenner of inorganic fi n<[ t}ﬁ'cﬁé\ééf ..‘.,;Drga{“lm;’u hg al um num
as a principal elenment. The lamnate filmA sho ﬂ-—a—n-a#enaga p}ore radi us
and a BET specific surface area o ng?d T g
yet-unfixed toner inmage on the lamnate filmjo d b”y‘"‘ dé’@gl
in the re- nodel ed copying machi ne (f
passi ng through an external fixing-ma¢hi-ne (halw ng the
arrangenent as the one in the "CLC 500" copyi i

appl i cator) aterpvidexithg usseetl aolamigatanfibw capable of fowgatheés@n #, a fixed

I mge was fornmed wthout causing offset, in the formof a beautiful

ko .gﬁmé% SHEET

ing no oil



clear transparent image free fron1exudatl_gﬁggp.gpﬁggiﬂm Thce of the wax
component. The fixed toner image was used of'vBrofectiteh by an OHP
apparatus to provide a very beautiful cyanm-colored projlected .. Cres

Exanpl e 2 ~ Alanminate film B:wa$ prdpar¥eP ii82% he &%Li%%«gyskgESET
in Exanpl e 1 except that a wax-absorbingj kayer was forned by replacing the
inorganic fine powder with silica-type-jnorganic fine powder. The

wax- absorbing |ayer of the lam nate filn B showed an averfage pore radius
of 55 A and a BET specific surface area of 11 nferr]/g. As a
result of inmage formation on the

a develgping step for developing an
electrostatic latent image on an electrostatic image-
bearing member with a color toner containing a wax component
to form a color toner image on the electrostatic image-
bearing member;

a transfer step for transferring the éolor toner

-image onto the laminate £ilm, the laminate film
comprising an absorbing iayer for absorbing the wax
component in the. color toner'and a substrate supporting the
absorbing layer; and

a fixing step for fixing the. color toner image
onto the Taminate film under heat and pressure while
absorbing the wax component in the color tOﬁEY with the
absorbing layer of the laminate'film.

‘ These and other objécts, features and
advantages of the preseht invention will-become more
apparent upon a consideration of the following
déscription:of the preferred embodiments of the
presen? invention taken in conjunction with the

accompénying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a sectional view showing an
embodiment of the laminate film used according to the
present invention.

Figures 2 - 5 are respectively a sectional

view showing another embodiment of the laminate film used



good fixed image was fornmed wi thout any ex #ﬁ

- 48- lam nate filmB otherwise in the s JTRAAET anple 1, a
Jﬁaa TN el

conponent. As a result of projection of the e'B““ﬁ' @QpaﬁétﬁkShéﬁ
ho mpﬁﬁ {9989 {t He

beauti ful projection inmage was obtained wt
transparency. Example 3
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according to the present invention.

Figure 6 is a graph for illustrating a
meltiﬁg characteristic of a toner relating to the
present invention.

Figure 7 is a schematic view of an image
_forming apparatus to which the laminate film according
to the present invention is applicable and which is
applicable for practicing an embodiment of the imagé
forming method according to thé present inventiocon.

Figure 8 is a plan view for explaining a
proﬁlem of wax flowout encbuntered when a fixed toner

image is formed by using a conventional laminate film.

DETAILED DESCRIPTION OF THF INVENTION

The laminate film“ for use according to the present
invention is characterized by having an absorbihg
layer for absorbiﬁg a wax component contained in a
toner.

The absorbing layer may be formed by
ccntaihing inorganic fine particles. The absorptivity
of the wax component into the absorbing layer is
related with an average pore radius (D) of the
absorbing layer or by the inorganic fine powder per
se, which is preferably in the range of 10 - 200 A.
Outside the average pore radius (D) range of 10 - 200
&, the wax absorptivity is lowered.

The absorbing layer may preferably have a



The toner production process in Exanple 1 wasi™Trepeatedexce hat the

C.l1. Pignment Blue 15 was replaced with 9 par{s -8 PiSgieht] Red 1220 $1GEET
prepare a magenta toner, with 8 parts of C I.}P{gment~——Yettoy Lb¥%%%re a
yellow toner, and with 12 parts of comercially awpigkfolamacgrdon black to
prepare a black toner. Thr ee deveIFpgrs were prepgrdd by using

these three colors of toners in thd4sane nmanner as 1n  Examplg 1, and
totally 4 colors of developers including thel blue devel oper uged in
Exanple 1 were wused to forma yet un-fixed full-color toner Tffage on a
lam nate filmA as used in Exanple 1 by devel opnent

thickness in the range of 0.1 - 10 microns, more
preferably 0.5 - 5 microns. If the thickness is below
0.1 micron, the wax absorptivity becomes insufficient
aﬁd, if the thickness exceeds 5 microns, the laminate
film is liable to be turbid to result in a lower
transmittaﬁce.
The laminate film. for use according to the present
invention may preferably have a specific surface area
of 0.1 - 30 mZ/g which is generally attributable to
that of the absorbing layer and the contribution of
the base film is generally negligible. If the
specific surface area-of'the laminate film is below
0.1 mz/g, the wax absgfptivity of the absofbing layer
becomes insufficien@. "If the specific surface area
- exceeds 30 mZ/g, the transparency of the laminate film
is lowered and most of-the wax component-containea in
the toner is absorbed by the laminate film, thus
failing to exhibit the intended re;ease effect.

The average pore diameter of the inorganic
finé sawder or the absorbing layer and the specific
sﬁrface area 6f the laminate film may Be measured
through nitrogen absorption according to the constant
volume method and calculated based on the Kelvin
formula and BET theory. The values described herein
are values measured by using a commercially available
gas absorption meter ("Autosorb 1", available from.

Yuasa Ionic K.K.). For measurement of the specific



and transfer in the re-nodel ed copyi ng machtne-{.CLC
full-color toner inage was fixed by an ex{ éii#aks

500"). The
1@ ARCT ne equi pped.

with a pressure roller of a silicone rubb rrahd~WALnQuf bﬁﬁftagpl*cavﬂfﬁi

The resultant fixed toner inmage was free o !o f
t he wax conponent, thus I ; f'gspst[PO{gng

ddtion trace of
C -

- 15 -
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surface area of the laminate film, a laminate film
sample measuring 100 mm x 100 mm is cut into pieces
each measuring 5 x 5 mm, and all the cut pieces are
placed in the gas absorption meter.

The structure of the laminate film used according
to the present invention will be described with
.reference to Figure 1.

Referring to Figure 1, a laminate film used
according to the present invention comprises a base
film A of.a transparent resin as a substrate and an
absofbing layer B formed on the base film A. The base
film A is required to have a heat resistance so as not
to cause a noticeable thermal deformation due to
heating for heat fixation or heat and pressure
fixation. More specifically, the base film A may
preferably héve a heat distortion teﬁperature‘of 145
OC or higher, more preferably 150 ©C or higher, as
measured under the condition of 4.6 Kg/cm? according
to QSTy D648. Specific examples of such a base film A
may iﬁélude films of polyethylene tefephthalate (PET),
polyester, polyamide and polyimide showing a heat
resistance represented by a heat distortion
temperature of 145 °C or higher under the above
condition and a maximum usable temperature qf 100 °c
or higher. Among these, polyethylene terephthalate
film is particularly preferred in view of its heat

raesistance and transparency. The base film is



bei ng excellent in quality. The transparent filmcarrying the

-t e

toner image was used for projection by an oH
beautiful full-color projection imge. Further,,w;wﬁ,_e~

apa~y&3thrp ovi de
tr ahsparpme ACEMENTAEEET

a

obt ai ned through fixation without oil appli c*tlon Eéwthatwlt was free
fromstickiness and excellent in storage s amnﬂ| yS 4 A
| am nate filmC was prepared by ceatlibng an ut_100 n1crgn-thick PET film

with a coating liquid prepared by nmixing 90 parts of alunin
10 parts of polyvinyl alcohol with 1000 pakts—of..
foll owed by drying at 150 C for 10 m n.

required to have a thickness not causing wrinkles even
when softened under heating for fixation. A thickness
of 50 microns or more is sufficient, e.g., in case of
polyethylene terephthalate. Even a transparent film
can cause a lowering in transmittance if it becomes
excassively thick. For these reasons, the base film A
may preferably have a thickness of SQ - 300 microns,
more preferably 100 - 200 microns, further preferably
70 - 150 microns.

'Referring to Figure 1, the absorbing layer B
may be formed by application or adhesion of inorganic
fine powder on the base film so as to provide fine
pores.

The inorganic fine powder may for example
compri§elfgtivated alumina, aluminum hydroxide,
hyd;éted' alumina, silica and titanium oxide. These
materials may be used singly or in mixture of two or
more species.

The inorganic fine powder may preferably have
an aéerage primary particle size of 0.001 - 0.1
micron, more preferably 0.001 - 0.05 micron. If the
particle size is below 0.001 micron, the cochesive
force between particles becomes foo large to form a
uniform absorbing layer and, if the particle size
exceeds 0.1 micron, the wax absorptivity or
transparency of the absorbiﬁg layer is impaired.

The absorhing layer B may for example be

hydrate and
r coating,



in a drying oven to forman 8 mcron-thic ;maxﬁ ﬁgsgfﬁgmgnﬁpyer The wax
absorbing layer of the lamnate filmC sho .an. V fag jore radi us of 50
[err] and a BET specific surface area of] 1 q[e&; %EBTHB e formation and
fixation was perfornmed by using the Ianwna e I 15w Y se in the sane
manner as in Exanple 1, whereby a good fi xed-tan R gﬁ%ﬁﬂTﬁBﬁ§T
free from exudation trace of wax conpbnent As a result of rOJectlon by
an OHP apparatus, a beautiful projection-aage-was.obtai néd without

i mpairing transparency. Conparative Exanple 1 vel opnent,
transfer and fixation of a toner

formed on the absorbing layer A by dispersing such an
inorganic fine powder in an appropriate solvent
together with an appropriate binder, as desired, to
form a coating liquid and applying the coating liquid
onto the base film A by known coating methods,
followed by drying.

The soclvent can have a solubility of slightly
dissolving the surface of the base film A or the
inorganic fine powder.

Examples of the binder may include known
fiimrforming resins, such as polyester resins, vinyl
resin, butadiene resins, époxy resins, polyamide
resins and polyurethane resins.

The binder resin and the inorganic fine
powder may be used in a weight ratio of 1:1 - 1:30,
more preferably 1:3 - 1:20.

The absorbing léyer B can also be formed by
coating the_baﬁe file A with a layer ¢of the inorganic
fipe:particles by known deposition methods suéh as CVD
(che;ical vapor deposition) and PVD (physical vapor
deposition).

In order to enhance the adhesion between the
base film A and the ihorganic fine powder or binder
resin, it is possible and preferred fo apply a surface
treatment such as plasma or corona discharge, or a
primer layer to the base film A.

Explanation is made on a polymerization toner



| mage were performed by using a comerci alf f:g “abler—
- 50 - OHP film (a corona di scharged mo ' thi ﬁe wtﬁne ht hal ate film
in place of the lam nate film A" otherw s¢ ifii"the™s ] bl %&ﬁle
1. As a result, no offset was caused duejtq tihge %I} agig EI@@’!&*}\ Eé(k
contained in the toner, but a wax exudati ¢njtrace
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as a preferred example of a toner used in combihation
with the laminate film according to the present
invention. Such a polymerization toner may be
produced in the following manner.
Additives such as a release agent, a colorant

and.a charge control agent are added in a
polymerizable monomer, and the mixture is heated until
the release agent is dissolved or melted and is
subjected to uniform dissolution or dispersion by

_ using a mixer such as a homogenizer or an ultrasonic
diéperser to form a monomer composition, which is then
dispersed in an agqueous medium containing a dispersion
stabilizer at a temperature nearly equal to -that of
the monomer composition by using a mixer, such as an
ordinary stirrer. The stirring speed and time are
preferably adjusted so as to provide the resultant
monomer droplets with a prescribed toner size of
generally 30 microns or smaller, and thereafter the
st?r?ing is continued at such an intensity as to
;etain the particle size and prevent the precipitétion
of the particles under the action of a dispersion
stabilizer. The polymerization temperature is set to
a temperature below the precipitation temperature of
the release agent, and a polymerization initiator is
added to effect the polymerization. After the
reaction, the produced toner particles are washed,

recovered by filtration and dried. In the suspension



was observed at a rear end of the inmage and the imge was acconpanied with
a low transparency as a whole. Exanple A lamnate filmD was

prepared in the sane manner as the |am é;wmmfoffﬁ; ~W”_.:tﬁﬁﬁLNEﬁﬂE§MbMﬁET
of the inorganic fine powder was reduced |t q.have a' speciit fc surface area
of 0.08 nferr]/g. Devel opnent, _ r.and-fixation of a toner

| mage were performed by using the rah9na e|f ise in the sanme
manner as in Exanple 1, no offset was cpu t s observed a
slight trace of wax exudati on which was] however withima} practically
acceptabl e extent. Exanple 6 f

polymerization, it is generally preferred to use 300 -
3000 wt. parts of water as a dispersion medium per 100
wt. parts of the monomer composition.

Examples of the polymerizable monomer usable

- for constituting the polymerization toner may include:
styrene-type monomers, such as styrene, o-
maethylstyrene, m-methylstyrene, p-methylstyrene, p-
methoxystyrene, and p-ethylstyrene; acrylates, such as
methyl acrylate, ethyl acrylate, n-butyl acrylate,
isobutyl acrylate, n-propyl acrylate, n-octyl
acfylate, dodecyl acrylate, 2-ethylhexyl acrylate,
steéryl acrylate, 2-chlorocethyl acrylate and phenyl
acrylate; methacrylafes, such as methyl methacrylate,
ethyl methacrylate, n-propyl methacrylate, n-butyl
methacrylate, isobutyl methacrylate, n-octyl
methacrylate, dodecyl methacrylate, 2-ethylhexyl
methacrylate, stearyl methacrylate, phenyl
methacrylate, dimethylaminocethyl methacrylate, and
digtgylaminoefhyl methacrylate; acrylonitrile,
metﬁécrylonitrile, and acryl amide.

These monomers may be used singly or in
mixture of two or more species. Among the above
monomers, styrene or a styrene derivative may
preferably be used singly or in mixture with another
monomer in view of developing characteristics and
successive image forming characteristics of the

rasultant toner.



Styrene-butyl acryl ate copol yner 100 _parts.......Low nol ecul ar

wei ght pol yol efi n wax 7 parts t“;@@yﬁatng plgnent

4.5 parts D -tert-butylsalicylic ac ;@?kbﬁé tal..c npound ChEET

3 parts The above ingredients pefe, bl end Yﬁgﬁﬂ IG&PLM&@%H%H”%V:a
tw n-screw kneadi ng extruder, cool ed and 1h§ﬁipu4 dipy a jet stream
pul veri zer, foll owed - 20 -

The dispersion medium for producing the
polymerization toner may be formed by dispersing a
stabilizer, such as polyvinyl alcohol, gelatin, methyl
cellulose, methyl hydroxypropyl cellulose, ethyl
cellulose, sodium salt by carboxymethyl cellulaose,
polyacrylic acid or its salt, starch, calcium
phosphate, aluminum hydroxide, magnesium hydroxide,
calcium metasilicate, barium sulfate or bentonite in
an aqueous medium. The stabilizer may preferably be
used iﬁ an amount of 0.2 - 20 wt. parts per 100 wt.
parfs.of the polymerizable monomer.

In order to finely disperse such a
stabilizer, 0.001 - 0.1 wt. part of a surfactant may
be used. The surfactant fungtions to promote the
action of the dispersion stabilizer, and examples
thereof may include: sodiﬁm dodecylbenzenesulfonate,
sodium tetradecyl sulfate, sodium pentadecyl sulfate,
sodium octyl sulfate, sodium oleate, sodium laurate,
potassium stearate, and calcium oleate.

B It is further preferred to add a polymer or
copolymer having a polar group in the monomer
composition for polymerization. Further, it is
preferred in the present invention that a monomer
composition to which a polymer, copolymer or cyclic
rubber having a polar group has been added is
suspended for polymerization in an aqueous medium

which contains a dispersant chargeable to a polarity



-51- by classification by a pneunmatic
powdery toner having a wei ght-average par
100 parts of the toner was blended with

char geabl e

colloidal silica externally addgd %{@gﬁ; to ohtain a
toner, which was then blended with ferrit 3 80 tead with a
fluorine-containing acrylic reS|n-|mlarrat-ﬁ«ei_

devel oper.

filmA used in Exanple 1 by using the ab

-assifjer to obtain a

“h

A yet-unfixed toner {i nrage was forned n the

e=——p-epar Lu

t he renodel ed copyi ng

raverse to that of the polar polymer, etc. More
specifically, a cationic (or anionic) polymer,
copolymer or cyclic rubber contained in the monomer‘
composition exerts an electrostatic attraction force
at the surfaces of droplets of the monomer composition
under polymerization with an anionic (or catiocnic)
dispersant of the reverse chargeability, so that the
surfaces of the droplets are covered with the
dispersant to prevent the coalescence of the droplets
and stabilize the dispersion, and the added polar

polymer, etc., are caused to gather at the surfaces of

the droplets to form a kind of shell, thus providing

toner particles of a pseudo-capsule structure. A

toner satisfying both fixability and anti-blocking

characteristic which are generally contradictory with

each other an be cobtained by forming a shell of a

‘polér polymer {(or copolymer or cyclic rubber) having a

relatively high molecular weight so as to provide
excellent anti-blocking and anti-offset characteristic
and é.core of a component having a relatively low
molecular weight contributing to an improved
fixability through the polymerization. Examples of
the polar polymer or copolymer and the reversely
chargeable dispersant may be enumerated below:

{1) Cationic polymers or copolymers, inclusive
of: homopolymers of a nitrogen-containing monomer,

such as dimethylaminoethyl methacrylate or

bl ue

iRflre sosizer @‘;5_8:51 m crons r
Rireposinger kS aggmwfm%‘m

cyan

btfai n a bl ue

| am nat e

devel oper and



machi ne ("CLC-500"), and then fixed by an[f;jerﬂa#j~++?+ﬂg1nach|ne
conprising an upper roller coated with =g Freiontiakni nANsh
| ower silicone rubber roller but having 0;0|f app1rea%@rfﬁmﬁgﬁ§W“” a3l
fixed image with a good transparency and nOrMmﬁ »@@u@p& hn ft race was
obt ai ned wi thout causing offset. Exanpl Fai nate filmE was
prepared by coating an about 100 ﬂ1%20m§th|ck PETfitmi §h a fil m of
silica formed by CVD and found to have an_ aver age pore ragius of 26 [err]
and a BET specific surface area of 12 n[err}/g orfrat i on and
fixation were perfornmed by using the lamnate filmE otherwise in the sane
manner as in Exanple 6, whereby a fixed toner inage with a good
diethylaminoethyl methacrylate, and copolymers of such

a nitrogen-containing moncmer with another mononer,
such as styrene or an unsaturated carboxylic acid
ester.

(1) Anionic peclymers or copolymers, inclusive of:
homopolymers of a nitride monomer such as
acrylonitrile, a halogen-containing monomer such as
vinyl chlcride, an unsaturated carboxylic acid such as
acrylic acid or methacrylic acid, an unsaturated
dibasic acid, an unsaturated dibasic acid anhydride,
and a nitro group-containing monomer, and also |
copolymers of these monomers with a styrene-type
monomer.

Cyclic rubber can be used instead of the
above-mentioned polar polymer or copolymer.

{3} Anionic dispersants including silica fine
powder, particularly colloidal silica having a BET
specific surface area of 200 mz/g or larger.

(4) Cationic dispersants including hydrophilic
posiéively chargeable silica fine powder, such as
aminoalkyl-modified colloidal silica, preferably
having a BET specific surface area of 200 mz/g or
larger, and aluminum hydroxide.

Such a dispersant may preferably be used in a
propartion of 0.2 - 20 wt. parts, particularly 0.3 -
15 wt. parts, per 100 wt. parts of the polymerizable

monomer composition.



transparency and with no wax exudation trace was obtained w thout causing
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In the present invention, it is preferred to
incorporate a charge control agent in the toner to
control the chargeability of the toner. The charge '
control agent may be those having little
polymerization inhibiting characteristic and little
transferability to an aqueous medium selected from
known charge control agents. Examples of positive
charge control agents may include: nigrosine dyes,
triphenylmethane dyes, gquaternary ammoniﬁm salts,
amine compounds and polyamine compounds. Examples of
negative charge control agents may include: metal-
containing salicylic acid compounds, metal-containing
mdnoazo dye compounds, styrene—acrylic acid cOpolymer}
and styrene-methacrylic acid copolymer.

The colorant contained in the toner used in
the présegt invention'may be known ones. Examples
theregf may include: carbon black: iron black; dyes,
such as C.I. Direct Red I, C.I. Direct Red 4, C.I.
Acid Red 1, C.I. Basic Red 1, C.I. Mordant Red 30,

: C.I.:Solvent Red 49, C.I. Solvent Red 52, C.I. Direct
Blue 1, C.I. Direct Blue 2, C.I. Acid Blue 9, C.I.
Acid Blue 15, C.I. Basic Blue 3, C.I. Basic Blue 5,
C.1I. Mordant Blue 7, C.I1. Direct Green 6, C.I. Basic
Green 4, and C.I. Basic Green 6; and'pigments, such as
Lead Yellow, Cadmium Yellow, Mineral Fast Yellow,
Navel Yellow, Naphthol Yellow S, Hansa Yellow G,

Permanent Yellow NCG, Turtladine Lake, Molybdenum



D-tert-butylsalicylic acid conpound 3 pgrts s 1N€_above
i ngredi ents were subjected to nelt- kneadi ngi:4 1
classification, external addition of silicg
the sanme manner as in Exanple 6 to preparejaj #? gf

yet-unfi xed toner inmage was fornmed and fixed on he éﬁvﬂ %e*flln1A by
using the blue devel oper otherw se 24 {he annple 6,
whereby a fixed toner inmage with excellent jf bt ai ned

wi t hout no wax exudation trace. Exanple 9

e;:r’r(-ahJ(-}L.eqr.ldj,n.g':'é

transpar ency was

Orange, Permanent Orange GTR, Benzidine COrange G,
Cadmium Red, Permanent Red 4R, Watching Red Ca-salt,
Brilliant Carmine 3B, Fast Violet B, Methyl Violet
Lake, Ultramarine, Cobalt Blue, Alkali Blue Lake,
Victoria Blue Lake, quinacridone, disazo-type yellow
pigments, Phthalocyanine Blue, Fast Sky Blue, Pigment
Green B, Malachite Green Lake, and Final Yellow Green
G. When the toner is produced by polymerization, it
is necessary to pay attention to the polymerization
prohibiting property and transferability to water of a
coiorant used. For this reason, it is preferred to
apply to the celorant used a surface treatment, such
as a hydrophobicity~imparting treatment with a
substance free from polfmeriZation-inhibiting
characteristic.

Examples of the wax contained as a release
agent in the toner used in the present invention may
include: paraffin-type waxes, polyoclefin-type waxes
and godified products (e.g., oxidation or graftiﬁg

_ prodacts) of these, higher fatty acids and their
metal salts and amide wax, but these are not
exhaustive.

The wax used in the present invention may
preferably have a melting point in the range of 30 =~
150 ©C, more preferably 40 ~ 140 ©C. If the melting
point is below 30 ©C, the anti-blocking characteristic

and shape-retaining characteristic of the resultant



| rage formation and fixation were performed ,jn.the same manner as in

Exanpl e 6 except for using the lam nate film GusediiarExa
| aminate filmA, whereby a fixed ina emeLh:amgpoﬁ

Exanpl e 2

)¢ 4 instead
“t'r anspar enc

N Sy o ik

A bl ue devel oper was prepared

and no wax exudation trace was formed wtho t[c gi@anffﬁﬁmlACBﬂﬁﬁéﬁﬁﬁgbe
¥ Nnv B

Exanpl e 6 except for om ssion of the&ax co
formati on and fixation !

éggﬁn manner as in
S

~—and uysed for inmage

toner becomes insufficient. If higher than 150 °C, a
sufficient release effect is not exhibited. The
melting point herein is one measured as a temperaturé
giving a maximum heat absorption peak on a DSC
(differential scanning calorimeter) curve.

The wax used in the present invention may
preferably be one showing a melting enthalpy AH of 50
- 250 J/g.

Such a wax may preferably be used in a
proportion of 0.1 - 50 wt. parts, more preferably 1 -
45 wt. parts, further more preferably 5 -40 wt. parts,
per 100 wt. parts of the polymerizable monomer. Below
0.1 wt. part, little felease-effect is exhibited.
Above-so wt. parts, the stability in production is
iowered, and the anti-blocking characteristic and
storage stability are also liable to be lowered.

Examples of the polymerization initiator may
include: azo or diazo type polymerization initiators,
such as 2,2'-azobis(2,4-dimethylvaleronitrile), 2,2'-
azobiéisobutyronitrile, 1,1'-azobis(cyclohexane-1-
carbonitrile) and 2,2'-azobis-4-methoxy-2,4-
dimethylvaleronitrile; and peroxide type
polymerization initiators., such as benzoyl peroxide,
methyl ethyl ketone peroxide, diisopropyl
peroxycarbonate, cumene hydroperoxide, 2,4-
dichlorobenzoyl peroxide, and lauroyl peroxide. It is

also possible to use a redox type initiator comprising



- 53- in the same nmanner as in Exanpleyﬁ,ﬁmhepeby.inSﬁL
thus failing to provide a good fixed toner}

the conditions for formng the absorblnglldye

prepared simlarly as the lamnate filmA use? 3 =k @g@l 1
and fixation were perforned - 26 - | 1

+ mﬁﬁ@«é i Léﬁxg{mtp 10
|am nate filmF having a BET specific surﬁace-aﬁeameL—O, W%$!

a peroxide as described above and a reducing agent,
such as dimethylaniline, a mercaptan, a tertiary
amine, an iron (II) salt or sodium sulfite.

The polymerization initiator may be
appropriately used so as to provide a desired
molecular weight, and the amount thereof in 0.1 - 10
wt. % of the polymerizable monomer may generally be
sufficient.

Some further explanation is given to the wax
(releése agent), polymerization initiato; and
polymerization temperature.

When a wax having a low melting or softening.
point, such as paraffin wax, is used, the wax is
precipitated from the polymerizable monomer
composition at a low temperature, and the
polymerization temperature is lowered correspondingly.
In such a.case, it is preferred to use an initiator
having a short half-life, such as a redox initiator or
2,@'-§zobis-4-methoxy-2,4-dimethylvalercnitrile.

N In the case of using a wax having a high
melting or softening point, such as polyolefin wax, it
is preferred to use an autoclave for dissolving or
melting the wax in the polymerizable monomer
composition and use a polymerization initiator, such
as 2,2'-azobis(2,4-dimethylvaleronitrile) or dimethyl-
2,2'-azobisisobutyrate as the wax has a higher

precipitation temperature than in the above-mentioned



on the lamnate filmthus fornmed otherw se in t he sane nmanner as in
Exanpl e 6, whereby the resultant fixed to ek f asj"wedﬂa‘sonemhat | ower
transparency which was however at a practlc “HeC ”tabi"Jﬁ @LvLNE&&ﬁﬁI
11 A biaxially stretched 100 ni crionf-thi ck _ pol é é
terepht hal ate (PET) film having a heat distortﬂBngﬁénﬁﬁga ufe of 152
[err]C and a maxi num service tenperdiure qgf 1150 [err]C@ ¢oated with a
16 micron- thick transparent resin |ayer flormed by applying{a solution in
acetone of a polyester resin (solubility ﬂaLanPtPr' about 11) having a
storage nmodulus (G ) of 8x10[err] dyn/cnR at a tenperature of 160 [err]C
and a frequency (W of 100 rad/sec and a softening point of

case of a wax having a low melting point or softening

point, such as paraffin wax.

In the present invention, it is also possible
to use a toner obtained through kneading,
pulverization and classification in addition to the
above-mentioned polymerization toner. The binder
resin for this purpose may be homopolymer or copolymer
of the above-mentioned monomers for producing the
polymerization toner inclusive of styrene-type

1 monomers and acidic monomers, such as acrylic acid,
methacrylic acid and maleic acid and esters thereof,
polyester, polysulfonate, polyether, polyurethane, or
a mixture of the above resins. Such a so-called
pulverization toner may be prepared by mixing and
melt-kneading the binder resin with other toner
components by using a hot kneading means, such as hot
rollers, a kneader or an extruder, followed by
mechanical pulverization and classification.

i In the toner used in the present invention,
it iérpossible to add known additives for imparting
various characteristics. Such additives may
preferably a particle size which is 1/10 or less of
the volume-average particle size of the resultant
toner particles in view of the dQurability of the
;esultant taner. The particle size of the additive
referred to herein means an average particle size

obtained by surface observation of toner particles
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through an electron microscope. Examples of such
additives for imparting various properties may include
the following:

1) Fluidity-imparting agent: metal oxides (such
as silicon oxide, aluminum oxide, and titanium oxide),
carbon black, fluorinated carbon. It is preferred
that these have been subjected to a hydrophaobicity-
imparting treatment.

2) Abrasive: metal oxides (such as strontium
titanate, cerium oxide, aluminum oxide, magnesium
oxide, and chromium oxide), nitrides (such as silicon
'nitride), carbides (such as silicon carbide), metal
salts (such as calcium sulfate, barium‘sulfate, and
calcium carbonate).

- 3) Lubricant: powder of fluorine-containing
resin (such as polyvinylidene fluoride and
polytetrafluoroethylene), fatty acid metal salts (such
as zinc stearate and calcium stearate).

. %) Charge-controlling particles: particles of -
metaf;oxides (such as tin oxide, titanium oxide, zinc
oxide, silicon oxide, and aluminum oxide), carbon
black.

These additives may preferably be added in an
amount in the range of 0.1 - 10 wt. parts, more
préferably 0.1 - 5 wt. parts, per 100 wt. parts of the
toner pérticles. These additives may be added singly

or in combination of two or more species.
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to the present invention having good transm1ttance and color-
reproducibility of the projected image, it is
preferred to provide on the surface of a substrate
heat-resistant film a layer of a transparent resin
which is compatible with a binder resin constituting
toner particles used for color image formation and has
a thermal fusion characteristic different from that of
the toner binder resin.

| 'Figures 2 and 3 illustrate such embodiments.

. Referring to Figures 2 and 3, each laminate
film comprises.a tfansparent base £ilm 31 which is
similar to the base film A in the embodiment shown in
‘Figure 1, and'thereon a transparent resin lafer 32 as
described above for improving the transmittance of the
fifed color image. It is preferred thét the .

. transparent resin layer 32 is compatible with the
toner binder résin constituting toner particles
forming a color image at the temperature of hot
fixat;pn. The compatibility with the toner binder
resin means that no boundary is formed between the
resin of the transparent resin layer 32 and the toner
binder resin in the fixed image. As'; measure of
selection, it is preferred that the resin of the
transparent resin layér 32 has a solubility parameter
in the range of tl.é. more preferably +1.0, with

solubility parameter of the toner binder resin as the
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principal toner binder resin {(constituting 50 wt. % or
more of the whole binder resin). The solubility
parameters of wvarious resins are disclosed in many
publications inclusive of polymer haﬁdbooks. For
example, when a polyester resin having a solubility
parameter of about 11.0 is used as a principal toner
binder resin, the resin of the transparent resin layer
32 may suitably bg a thermoplastic resin, such as
polyester resin, polymethyl methacrylate resin, epoxy
resin, polyurethane resin, vinyl chloride resin or
vinyl chloride—vihyl acetate copolymer resin having a
solubility parameter of 11.0 + 1.5. It is
particularly preferred that the resin of the
transparent resin layer'32 is composed of a resin of
the same species as the principal toner binder resin.
The resin used in the transparent resin layer
32 may preferably have a storage modulus (G') of 1#103
- lxlO6 dyn/cmz, more preferably leo3 - 5x105
dyp/qmz, as measured at 160 °C and a frequency (w) of
100 ;ad/sec. If the storage modulus (G') is below
1x103 dyn/cmz, an offset phenomenon is liable to occcur
when a toner image is fixed by a hot pressure roller
and the transparent resin layer 32 is liable to be
partially peeled off the base film 31 and be damaged.
If the storage modulus (G') exceeds 1x106 dyn/cmz, a
toner image is allowed to enter only a very slight

degree into the transparent resin layer 32 under
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I mge showed no offset and was clear and f m‘fﬁﬂﬁ%wﬂ% e*ﬂdctlon trace.
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fixation by a hot pressure roller, so that the
resultant toner image becomes grayish as a whole.

The storage modulus (G') values for the resin
constituting the transparent resin layer referred to
herein are based on wvalues measured by using a
mechanical spectrometer ("RMS-800", available from
Rheometrics Inc.) under the conditions including a
frequency (W) of 100 rad/sec and an automatically
determinéd strain rate. The transparent resin layer

- 32 may have a thickness of 3 - 30 microns, preferably
8 - 15 microns, while the optimum thickness can vary
depending on the particle size of the toner to be
fixed thereon. |

_ An absorbing layer B similar to the one in
the embodiment shown in Figuré 1 may be formed on the
transparent resin layer 32 in the same manner as
explained with reference to Figure 1.

The embodiment of Figure 3 is similar to the
one of Figure 2 except that an adhesive layer 33 is
dispésed between the base film 31 and the transparent
resin layer 32 so aé to enhance the adhesion between
these layers. The adhesive layer 33 may comprise a
resin which is compatible with resins constituting the
base film 31 and the transparent resin layer 32,
examples of such a resin may include: polyester resin,
acrylate resin, methacrylate resin, styrene-acrylate

copolymer, and styrene-methacrylate copolymer.
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Figures 4 and S5 show other embodiments of the

laminate film used according to the present invention which
correspond to those shown in Figures 2 and 3,
respectively, but separate absorbing layers B shown in
Figures 2 and 3 are omitted by dispersing the above-
mentioned inorganic fine powder in the transparenf
resin layers to form a transparent resin layer 32B
having wax-absorptivity. In these cases, it-is
preferred that the transparent resin layer 32B is
provided with pores having an average pore radius (D)
of 10 - 200 &. ' |
The transparent resin layer 32 or 32B may be
formed on the base film 31 by dissolving a resin
therefor in a volatile sélvent suéh as alcohols, e.g.,
methanol and ethanol, and ketones, e.g., methyl ethyl
ketone and acetone, and fufther diséersing the ..
inorganic fine powder therein for tﬁé.transparent
resin layer 328B, and then applying the resultant
coat?ng liquid by bar coating,_dipping, spraying, and
spin cgating onto the base film 31, followed by
drying. In order to enhance the adhesion bhetween the
base film 31 and the transparent resin layer 32 or 32B
so as to prevent a toner image from being peeled off
the base film 31 or the entire laminate film, the
surface of the base film can be processed with plasma
or cofona discharge in addition to or alternatively

with the formation of an adhesive layer 33 (Figure 3
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and Figure 5).

Now, a toner used for image formation in
combination with the laminate film used according to the
present invention will be explained.

A toner used in a color electrophotographic
apparatus is.required to show good melting and color
mixing characteristic on heating, a low softening
point, a low storage modulus at the fixation
temperature and a sharp meltability.

In relation with the laminate film, it is
préferred that the toner has a storage modulus which
is clearly smaller than the fesin constituting the
transparent resin layer 52 or 32B. More specifically,
thg toner may preferably show a storage modulus of
1x102 - lx105 dyn/cm?, more preferably leo2 - leo4
dyn/cm®, so as to provide good compatibility with the
transparent resin layér 32 or 32B and color mixing
characteristic between toners.

A color copy faithful to an original multi-
color or full-color image can be formed and a color
feproduction range is enlarged by using sharp melting
toners.

It is particularly preferred to use a toner
comprising a polyester resin as a binder resin in
combination with the laminate filﬁ according to the
present invention, in view of fixation and sharp

melting characteristics. An example of the sharp

particle
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melting polyester is a polymer having ester linkages
in its polymer main chain synthesized from a diol
compound and a dicarboxylic acid.

In view of sharp melting characteristics, it
is particularly preferred to use a polyester resin,
which has been obtained through condensation
polymerization of at least a bisphenol derivative
represented by the formula:

CHg

| |
H ~(~0R—)§—o-®lc-©-o ~¢OR}zH
CH,

(wherein R denotes ethylene or propylene group, X and
y are independently a positive integer of 1 or larger
giving an average of x+y in the range of 2 ~ 10) or a
substitution derivative thereof with a carboxylic acid
component'(such as fumaric acid, maleic acid, maleic
anhydride, phthalic acid, terephthalic acid,
trimellitic acid and pyromellitic acid) selected from
twq or more functional carboxylic acids, anhydrides
and ibwer alkyl esters thereof.

Such a polyester resin may preferably have a
softening point of 75 - 150 ©C, more preferably 80 -
130 °C. The softening characteristic of a toner
comprising a polyester resin as a binder resin is
shown in Figure 6 as measured according to a method

described below.

A toner softening characteristic is
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represented by a curve of plunger descending distance
vs. temperature (softening S-character curve) as shown
in Figure 6. A sample toner or resin in an amount 6f
1 - 3 g accurately weighed is placed on a die having a
nozzle diameter of 0.2 mm and a thickness of 1.0 mm
and preheated at an initially set temperature of 70 °C
for 30 sec and then heated at a constant temperature-
raising rate of 6 °C/min. under a plunger having a
sectional area of 10 cmz and exerting an extrusion
weight of 20 kg. As the temperature is raised at a
constant rate, the toner is graduzally heated to start
flowing (A—=B). On further heating, thé toner is
melted to flow at a large rate (B ——.C——D) and then
the plunger descent is ceased to complete the
extrusion (D — E).

. The height ﬁ of the-S-character curve .
corrésponds to the total amount of the flown toner or
rasin sagple,'and a temperature at a point C at. a
heiggt H/2 represents the softening point of the
sample.

In relation with the laminate film, it is
preferred that the toner or its binder resin shows a
storage modulus (G') smaller than that of the resin
constituting the transparent resin layer 32 or 32B
respectively measured at 160 °C and a frequency of 100
rad/sec. It is preferred that the transparent resin

layer 32 or 32B shows a higher modulus than the toner
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or toner binder resin at a fixing temperature (e.g.,
130 - 170 °C). 1In case where the resin constituting
the transparent resin layer 32 or 32B has a storage'
modulus (G') close to that of the toner binder resin
at the fixing temperature, if fixing is performed
under such a2 condition that a portion having two or
more colors of toners overlapping with each other énd
also a portion of a single color toner for producing a
full color toner are both fixed to provide a
sufficient transparency at a single.fixing operation,
thé transparent resin laygr 32 or ;ZB is also
sufficiently heated to lower its viscoelasticity, so
that the layer 32 or 32B is liable to be peeled off at
the interface with the base film 31 and thus a part of
the image can be peeled and taken by the hot fixing
roller, thus causing a high temperature offset.

in case where the resin cohstituting the
transparent resin layer 32 or 32B has a storﬁge
mogu;us (G') lower than that of the toner binder
resi;, a single color toner image can be fixed onto
the layer 32 or 32B, but good color mixing is
difficult when toner images of different colors are
fixed in superposition since the melt Qiscosity of the
transparent resin layer 32 or 32B becomes lower than
that of the toner binder resin.

In case where the resin of the transparent

resin layer 32 or 32B exceeds 1000 times that of the
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toner binder resin at a fixing temperature (e.g., 160
S¢c), a practically acceptable level of transparency is
attained for a thin image of a single color but a |
multi-color or full-color image or a high-density
image results in an unevenness due to thickness
irregularity of multiple toner layers because the
transparent resin layer 32 or 32B does not cause a
sufficient degree of deformation as to absorb the
thickness irregularity. Thus, the transparency is

liable to be impaired. Further, because of a poor

adhesiveness between the transparent resin layer 32 or

32B and the toner, a separation can occur within the
toner layer to cause én offset.

- The thickness of the transparent resin layer
32 or 32B can ﬁary depending on the toner particle
size but should be at least 0.5 times the average
toner particle size sd as to provide a sufficient
transmittance to a low density portion having a
thickness of only one toner particle. If the
thiékness exceeds three times the toner particle size,
the amount of melting resin becomes large to result in
abscure or strained images and also cracking of images
due to flexure. The thickness is preferably 0.5 - 2
times the volume-average particle size of the toner.

More specifically, in case of using a toner

having a volume~average particle size of 6 microns, it

is preferred to use a transparent resin layer 32 or

on the
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32B having a thickpess of 3- 12 microns and, in case
of using a toner having a volume-average particle size
of 15 microns, it is preferred to use a transparent
resin layer 32 or 32B having a thickness of 7.5 - 30
microns.

The average particle size of a toner is
measured by means of a Coulter counter in the present
invention, while it may be measured in various
manners.

Coulter counter Model TA-II (available from
Coulter Electronics Inc.) is used as an instrument for
measurement, to which an interface (available from
Nikkaki K.K.) for providing a number-basis -
distribution, and a volume-basis distribution and a
personal computer CX-1 (évailable from Canon K.K.) are
connected. |

For measurement, a 1 $-NaCl aqueous solution
as an electrolytic sclution is prepared by using a
rgggent-grade'sodium chloride. For example, ISOTOﬁELII
(avéilable from Coulter Scientific Japan K.K.) may be
used therefor. Into 100 to 150 ml of the electrolytic
solution, 0.1 to S5 ml of a surfactant, preferably an
alkylbenzenesulfonic acid salt, is added as a
dispersant, and 2 to 20 mg of a sample is added
thereto. The resultant dispersion of the sample in the
electrolytic liquid is subjected to a dispersion

treatment for about 1 - 3 minutes by means of an
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ultrasonic disperser, and then subjected to measurement
of particle size distribution in the range of 2 - 40
microns by using the above-mentioned Coulter counter
Model TA-II with a 100 micron~aperture to cobtain a
volume-basis distribution and a number-basis
distribution. From the measured particle size
distribution, the volume-average particle size of the
toner may be obtained.
Now, the color image forming method according

to the present invention will be described.

| Figure 7 is a scﬁematié sectional view of an
electrophotographic apparatué-loo capable of producing
a full-color image according to the method of the
present invention. Referring to the figure, the
apparatus is roughly divided intc a recording medium-
conveying system (I) including a transfer drum 8 and
shown in a right-to-middle part of the apparatus, a
latent image-forming section (II) disposed at the
mrqdye of the apparatus adjacent to the transfer drum
8, a;d a rotary developing apparatus (III) as a
developing means disposed adjacent to the latent
image-forming section (Il). The recording medium-
conveying system (1) includes recording medium-
supplying trays 101 and 102 disposed releasably in an
opening provided on the right side of the apparatus
body 100; recording medium-~feed rollers 103 and 104

disposed almost immediately above the trays 101 and
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102; recording medium-supply guides 4A and 4B disposed
adjacent to the rollers 103 and 104 and equipped with -
supply rolliers 106; the transfer drum 8 rotatably '
disposed adjacent to the recording medium supply
roller 4B and having an abutting roller 7, a gripper
6, 2 recording medium-separation charger 12 and a
separation claw 14 in this order from its upstream to
dowvnstream in the direction of its rotation indicated
by an arrow along its outer periphery and also a
transfer charger 9.and a recording medium-separation
charger 13 inside therecf; a conveyer belt means 15
disposed adjacent to the separation claw 14; a
discharge tray 17 disposed adjacent to the’ conveying
end of the conveyer belt means 15 and extending
outwardly from the apparatus body 100 so as to be
releasable from the'body 100; and a fixer 16 disposed
adjacent to the tray 17. |

The latent image-forming section (II)
includes an electrostatic latent image-holding member
(i:é., photoconductive drum) 2 disposed rotatably in
the direction of an arrow so that its outer periphery
contacts the outer surface of the transfer drum 8, and
a charge-removing charger 10, a cleaning means 11, a
primary charger 3, and an imagewise exposure means
such as a laser beam scamnner 19 including a polygonal
mirror l9a for illuminating the outer surface of the

photosensitive drum 2 to form an electrostatic latent
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image thereon, disposed in this order from the
upstream to the downstream in the direction of the
rotation in the vicinity of the photosensitive drum 2.
The rotary developing apparatus (III)
includes a rotatably disposed housing (hereinafter
called "rotating member”) 18, and a yellow developiﬁér
unit 18Y, a magenta developing unit 18M, a cyan
developing unit 18C and a black developing unit 18BK
respectively disposed within the rotating member 18 so
as.to visualize an electrostatic latent image formed
on the outer periphery of the photosensitive drum 2
when placed at a position facing the outer surface of ..
the photosensitive member 2.
A sequence of the operation of the image

_. forming apparatus having an arrangement asldescribed
above will now be explained wi;h respect to a full-
color mode. When the photosensitive drum 2 is rotated
in the arrow direction in Figure 7, the photoconductor
on the drum 2 is uniformly charged by the primary
cﬁaéger 3 and then subjected to imagewise exposure
.with laser light E modulated by a yellow image signal
based on an original (not shown) to form an
electrophotographic latent image on the photosensitive
drum 2, which is then developed by the yellow
developing unit 18Y which has been placed at the
developing position facing the photosensitive drum 2

by the rotation of the rotation member 18.
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On the other hand, a recording medium
conveyed through the supply guide 4A, supply roller
106 and supply roller 4B is held by the gripper 6 at a
prescribed time and wound about the transfer drum 8
electrostatically by the abutting roller 7 and an
electrode disposed opposite to the roller 7. The
transfer drum 8 is rétated in the arrow direction )
synchronously with the photosensitive drum 2, and the
developed image on the photosensitive drum 2 given by
the yellow developing unit 18Y is transferred onto the
recording medium at a place where the photosensitive
drum 2 and the transfer drum 8 abut each other. The
transfer drum 8 is further rotated so as to be ready
for transfer of a subsequent color (“"magenta® in the
case shown in Figure 7).

The photosensitive drum is then charge-
removed by the charge-removing charger 10, cleaned by
the cleaning means 11, again charged by the primary
charger 3 and then subjected to imagewise exposure
based on a magenta image signal in the same manner as
in the yellow exposure described above. During such
electrostatic latent image formation on the
photosensitive drum 2 based on the magenta image
signal, the rotating member 18 is rotated so that the
magenta developing unit 18M is disposeq at the above-
mentioned prescribed developing position. Then, a

prescribed magenta developing operation is performed
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and the developed magenta image is transferred onto
the recording medium already carrying the yellow image
on the transfer drum 8 in the same manner as in the
yellow development.

The above operation is repeated also with
respect to a cyan coclor and a black color. After
transfer of the four color images, a multi-color image
is formed on the recording medium on the transfer drum
8, charge-removed with the respective chargers 12 and
13. Then, the recording medium carrying the multi-
color image is released from the gripper 6, separated
from the trénsfer drum 8 by the separation claw 14 and
conveyed by the convéyer belt 15 to the fixzer 16,
where the multi-color image is fixed onto the
recording medium under heat and pressure. In this
way, one full-color print sequence is completed to
provide a prescribed full-color print image.

The fixer 16 includes a hot fixing roller 161
and a pressing roller 162. The hot roller 161 may
pré%érably be covered with a surface layer of, e.qg.,
silicone rubber or fluorine-containing resin, having
an excellent releasability. The pressing roller 162
may preferably be surfaced with a fluorine-containing
resin.

According to the present invention, in an
image forming sequence as described above, a laminate

film having a wax-absorbing layer is used as the



Toner powder of the respective colors shd—fEQ;fgg_f§{b§§ggfven in Table 3
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recording medium. As a result, even when a toner
containing a wax component is used to form a fixed
toner image thereon, the exudation of the wax causing
wax flowout is prevented on the fixed toner image.

Further, as the fixation is satisfactorily performed

without o0il application. The deterioration of the
fixed image or the laminate film is avoided.
Accordingly, fixed images of a good quality can be
formed on the laminate film suitably for an CHP use.
More specifically, the fixed image formed on the
laminate film provides a color or full-color projected
image which is free from graying as a whole and shows
a good color reproducibility.

Hereinbelow, the present invention is
described more specifically based on Examples, wherein
"part(s)" means "part(s) by weight".

Example )

451.wt. parts of 0.1M~Na3PO4 aqueous solution
was added to 7-9 wt. parts of deionized water,
foliowed by warming at 60 °C and stirring by a TK
hamomixer (mfd. by Tokushu Kika Kogyo K.K.) at 12,000
rpm. Then, 67.7 wt. parts of 1.0 M—CaC12 aqueous

solution was gradually added thereto to form a

dispersion medium containing Ca3(P0O4);.

Styrene 170 wt.parts
2-Ethylhexyl acrylate 30 "
Paraffin wax (Tmp = 75 °C) 60 "



100 parts each of the toner powders of respective colors were respectively
m xed externally wth 0.5 part of hydrophgbie—eehl-gi-dal—-silica to form
respectively color toners, which were then | REBPR&IHINA gLmixdd with a

resin-coated ferrite carrier in a weight rjat
respective

f or

of—5:- }OO—Hg PRovi-dEME T SHEET

col ors of devél opers. The four |co Oﬁﬁ %E ﬁyglqpars wer e
charged in an i mage forn ng apparatué>as sho i 0

i mage formation repeatedly on the |amimate- Ph%ﬁhéﬁ&ﬁd-respectively in
the same manner as in Exanple 11, followed by fixing in the! same manner

as in Exanple 11, to forma full-color fixed-tomer image thereon. The
| am nat e filn1carr%i9g

N
oy

and were used

Pigment Blue 15 10 wt.parts
Styrene-methacrylic acid-
methyl methacrylate copolymer 5 v
Di-tert-butylsalicylic acid
metal compoﬁnd 3 "

Of the above-listed ingredients, only C.I.
Pigment Blue 15, di-tert-butyl salicylic acid metal
compound and styrene were subjected to preliminary
mixing by a mixer (QEbara Milder", mfd. by Ebara
Seisakusho K.K.). _Then, the remaining ingredients
were added, and the eritire mixture was warmed at 60 °C
and dissolved and‘dispersed with each other to form a
monomer mixture. Then, while the mixture was held at
60 ©C, 10 parts of dimethyl 2,2'-azobisiscbutyrate
(initiator) was added thereto to form a monomer
composition.

Into the above-prepared dispersion medium
under stirring in a 2 liter-flask, the above monomer
composition was added and dispersed into particles
undér stirring by the TK homomixer at 10000 rpm for 20
min. at 60 9C in a nitrogen atmosphere. Then, the
content was stirred by a paddle stirrer for 3 hours of
reaction at 60 9C and 10 hours of polymerization at 80
Oc.

After the polymerization, the product was

cooled, acidified with hydrochloric acid to dissolve

Ca3(P04)2, recovered by filtration, washed with water



the full-color fixed toner inage was used for

- 62 - projection by an OHP apparatus, whereby a brllllangﬁpigégmgm$smEEﬁ
proj ection image was formed on a screen and Imo-wax-—exuaat-onslTace was
observed. Exanple 23 | mage for matli oaClRHEME Waﬁﬂiﬁf» re performed
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and dried to obtain a polymerizati;n ﬁﬁner.

The thus-obtained toner was found to have a
weight-average particle size of 8.2 microns and a
sharp particle size distribution as measured by a

. Coulter counter. A particle section was observed by a
transmission electron microscope by stained
ultramicrotomy, whereby a capsule structure having a
surface layer consisting mainly of the styrene-acrylic
resin and a core consisting mainly of the wax was
observed.

| 0.7 wt. part of hydrophobic silica having a
BET specific surface area of 200 mz/g was externally
added to 100 wt. parts of the tonmer. Further, 7 wt.
parts of the toner was mixed with 93 wt. parts of a
Cu-Zn~-Fe type ferrite carrier surface-coated with
styrene-methyl methacrylate copolymer to obtain a
developer.

The developer was charged in a re-modeled
commercially available full-color copying machine
(“Cﬂé—SOO", mfd. by Canon K.K.) and used to form an
image on a laminate film as a recording medium
prepared in the following manner under developing
conditions including environmental temperature of 23
Oc and humidity of 65 %RH and a developing coantrast of
320 volts.

The laminate film used was a laminate film A

prepared by coating an about 100 micron-thick PET film



m H used in

anme nmanner as
s Fef biavfiutip L SnkET
pge was

yed. Exanple 24
resin | ayer of

to forma full-color fixed toner inmage on the |aninate.  .fil.
Exanple 14 instead of the lamnate film 5@%@%”;5§§$igg§gpe
in Exanpl e 22. When used for projection by an (HP: \fu
color fixed toner imge provided a brilliant full,_ im
projected on a screen and no wax exudati n%trb&es%ggégis r
Alamnate filmJ was prepared by reptaci Lt . n
a polyester resin of the lamnate filmGwith a 16 m cron-
t he polyester resin used as the binder resin.in

toner inmage was fornmed on the lamnate filmJ by using the
magent a

hi ck | ayer of
A full-color
yel | ow t oner,

with an absorbing layer formed by CVD (chemical wvapor
deposition) in a known manner of inorganic fine powder
comprising aluminum as a principal element. The
laminate film A showed an average pore radius of 32 )\
and a BET specific surface area of 7 mz/g.

A yet-unfixed toner image on the laminate
film formed by development and transfer in the re-
modeled copying machine {("CLC-500") was fixed by
passing through an external fixing machine (having the
same roller arrangement as the one in the "CLC-500"
coﬁying machine but having no 0il applicator) at a
fixing speed of 20 mm/sec.

As a result, a fixed toner‘image was formed
without causing offset, in the form of a beautiful and
clear transparent image free from exudation or flowout
trace of the wax component. The fixed toner image was
used for projection by an OHP apparatus to provide a
very beautiful cyan-colored projected image.

Example 2

& A laminate film B was prepared in the same
manner as in Example 1 except that a wax-absorbing
layer was formed by replacing the inorganic fine
powder with silica-type inorganic fine powder. The
wax~absorbing layer of the laminate'film B showed an
average pore radius of 55 X and a BET specific surface

area of 11 mz/g.

As a result of image formation on the



toner, cyan toner and black toner in the sane nmanner as i
the toner image was fixed to cause col or mxi-pg-unaer-the-t
hot fixing roller tenperature of 160 [err] CREmAGMéERgeiithe

eNT8HEEh g
éé{%???ons of a
ing time of

25 nmsec and a pressing force of 3 kg/cnfert] ~whereby—a—ful |l color fixed
image free fromwax exudation trace was fo n?d‘wétg@wuggnye :
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laminate film B otherwise in the same manner as in
Example 1, a good fixed image was formed without any
exudation trace of the wax component. As a result of
projection of the image by an OHP apparatus, a
beautiful projection image was obtained without
impairing the transparency.

Example 3

The toner production process in Example 1 was
repeated except that the C.I. Pigment Blue 15 was
replaced with 9 parts of C.I. Pigment Red 122 to
pfepare a2 magenta toner, with 8 parts of C.I. Pigment
Yellow to prepare a yellow toner, and with 12 parts of
commercially available carbon black to prepare a black
toner. .

Three developers were prepared by using these
three colors of toners in the same manner as in
Example 1, and totally 4 colors of developers
including the blue developer used in Example 1 were
u;ed to form a yet un-fixed full-color toner image on
a lgminate film A as used in Example 1 by development
and transfer in the re-modeled copying machine ("CLC-
500"). The full-color toner image was fixed by an
external fixing machine equipped with a pressure
roller of a silicone rubber and without oil
application.

The resultant fixed toner image was free of

offset or exudation trace of the wax component, thus



A lamnate filmsuitable for providing a transparency for an CHP (over head

projector) is formed by disposing an absorbing |ayer_on.
absorbing layer functions to allow addi tfrOD, Of «-BsM@Xays
so as to inprove the color mxing chardc EFQ%%?%ﬁgn

characteristic of the toner without causifigra wax
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provi ded.

A substrate . The-
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PPng lkayer i s not
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being excellent in quality.

The transparent film carrying the toner image
was used for projection by an OHP apparatus to provide
a beautiful full-color projection image. Further, the
transparent film was obtained through fixation without
0il application, so that it was f£ree from stickiness
and excellent in storage stability.

Example 4

A laminate film C was prepared by coating an
about 100 micron-thick PET film with a coating liquid
pfepared by mixing 90 parts of alumina hydrate and 10
parts of polyvinyl alcohol with 1000 parts of water by
bar coating, followed by drying at 150 °C for 10 min.
in a drying oven.to form an 8 micron-thick wax
absorbing layer. The wax absorbing layer of the
laminate film C showed an average pore radius of 50 4
and a BET specific surface area of 10 mz/g. Image
formation and fixation was performed by using the
laminate film C otherwise in the same manner as in
Exaéple 1, whereby a good fixed toner image was
obtained free from exudation trace of wax component.
As a result of projection by an OHP apparatus, a
beautiful projection image was obtained without
impairing transparency.

Comparative Example 1
- Development, transfer énd fixation of a toner

image were performed by using a commercially available
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substrate f or supporting the absorbing layer in_a
col or image form ng process including a StlpmﬁfLAﬁE“@EW
formed of a color toner containing the wax|cohponenf ont :
under heat and pressure. 2. - 5%he u$e clor

1, wherein the wax conponent is one contai ded $'nsfz’stP mv

cl ai nB 1. Use of a lamnate fi

| m

an absorbing layer for absorbing a wax component and a
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OHP film (a corona discharged polyethylene
terephthalate film) in place of the laminate film A
otherwise in the same manner as in Example 1. As a'
result, no offset was caused due to the effect of the
wax contained in the toner, but a wax exudation trace
was observed at a rear end'of the image and the image
was accompanied with a low transparency as a whole.
Example 5

A laminate film D was prepared in the same
manner as the laminate film A except that the amount
of the inorganic fine powder was reduced to have a
specific surface area of 0.08 mz/g.

Development, transfer and fixation of a toner
image were performed by using the laminate film D
otherwise in the same manner as in Example 1, no
offset was caused but there was observed a slight
trace of wax exudation which was however within a

practically acceptable extent.

Exgmgle 6
gtyrene—butyl acrylate copolymer 100 parts
Low-molecular weight polyolefin wax 7 parts
Phthalocyanine pigment 4.5 parts

Di-tert-butylsalicylic acid
metal compound 3 parts
The abowve ingredients were blended, melt-
kneaded by a twin-screw kneading extruder, cooled and

then pulverized by a jet stream pulverizer, followed

r aphi,
fer i

%{*EET

lam nate film
ing to Cairm



pol ymeri zati on col or toner obtained through suspension

pol yneri zati on.

3. The _use according to Caiml, ﬁ@@ﬁﬁﬁg&ﬁﬁ?xsﬁﬂﬂ? nent is.one
contained in a col or toner prepared through imel’t=K Jyhk ver i, Zat icemeT
and classification of toner ingredients includinﬁ tEgjwaﬁ conponent .

4. The use according to Gaim1, wherlei hBt BEPWER3 chbmponent has a

melting point of 30 -

to daimi1l,

150 [err]C - 51 - 5. The ...use

¥
t
e

by classification by a pneumatic classifier to obtain
a blue powdery toner having a weight-average particle
size of 8.5 microns. Then, 100 parts of the toner was
blended with 0.8 wt. part of negatively chargeable
colleoidal silica externally added thereto to obtain a
cyan toner, which was then blended with ferrite
particles coated with a fluorine-containing acrylic
resin in a ratio of 1:9 to obtain a blue developer.

A yet-unfized toner image was formed on the
laminate film A used in Example 1 by using the above-
prepared blue developer and the remodeled copying
machine ("CLC-500"), and then fixed by an extermal
fixing machine comprising an upper roller coated with
a fluorine-containing resin and a lower silicone
rubber roller but having no oil applicator, whereby a
fixed image with a good transparency and no wax
exudation trace was obtained without causing offset.
Example 7

A laminate film E was prepared by coating an
abouE:IOO micron-thick PET film with a film of silica
formed by CVD and found to have an average pore radius
of 26 & and a BET specific surface area of 12 mz/g.
Image formation and fixation were performed by using
the laminate film E otherwise in the same manner as in
Example 6, whereby a fixed toner image with a good

transparency and with no wax exudation trace was

obtained without causing offset.

accordi ng



wherein the wax conponent has a nelting enthal py of 50 - 250 Joul e/g.

6. The use according to daiml, rwhererat f@EnmﬂmﬁHEET
conprises at |east one EPLADEREN 1 menber
selected fromparaffin wax, nodified paraffin
5o - . 18 Efl
Example 8

Polyester 100 parts

Paraffin wax 9 parts

Phthalocyanine pigment 4.5 parts

Di-tert-butylsalicylic acid compound 3 parts

The above ingredients were subjected to melt-
kneading, pulverization, classification, extermal
addition of silica and blending with carrier in the
same manner as in Example 6 to prepare a blue
developer.

A yet-unfized toner image was formed and
fixed on the laminate film A by using the blue
developer otherwise in the same manner as in Example
6, whereby a fixed toner image with excellent
transparency was obtained without no wax exudation
trace. |
Example 9

Image formation and fixation were performed
in the same manner as ;n Example 6 except for using
the laminate film C used in Example 4 instead of the
laminate film A, whereby a fixed image with a good
transparency and no wax exudation trace was formed
without causing offset.

Comparative Example 2

A blue developer was prepared in the same

manner as in Example 6 except for omission of the wax

component, and used for image formation and fixation



wax, polyolefin wax, nodified polyol efin wax, higher

fatty acid, netal

salt of higher fatty acid and am de wax.

Th

according to Claim1, wherein the absorbing Ia§%ﬁﬁrm%F“ poSe

substrate. 8. The use accor]di
absorbing | ayer conprises inorganic fine powderi.
according to Claim8, wherein the-ab8orbing llayjer conprises

ng to Cla|n17

l he
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ngrgani c fine

in the same manner as in Example 6,

whereby offset was

caused, thus failing to provide a good fixed toner
image.
Example 10

A laminate film F having a BET specific
surface area of 0.09 mz/g was prepared similarly as
the laminate film A used in Example 6 by changing the
conditions for forming the absorbing layer.

Image formation and fixation were performed
on the laminate film thus formed otherwise in the same
maﬁner_as in Example 6, whereby the resultant fixed
toner image showed a somewhat lower transparency which
was however at a practically acceptéble level.
Example 131

A biaxially stretched 100 micron-thick
polyethylene terephtﬁalate (PET) £ilm hawving a heat
distortion temperature of 152 °C and a maximum service
temperature of 150 °C was coated with a 16 micron-

thick transparent resin layer formed by applying a

.solution in acetone of a polyester resin (solubility

parameter: about 1l1l) having a storage modulus (G')} of
8x10% dyn/cm® at a temperature of 160 °C and a
frequency (W) of 100 rad/sec and a softening point of
116 °C by bar coating., followed by dfying, and then
with a wax-absorbing layer formed in the same manner
as in Example 1, to form a laminate film G.

Separately, a yellow toner powder was



powder bonded to the substrate by partial di

uuLlen ~@L-{he substrate or

the inorganic fine powder. 10. The : o QagcoYdlng to Caim
8, wherein the absorbing |ayer conprises i ongani —%+ﬂev~ﬁo ‘er hel d by a
bi nder |ayer on the substrate. 11. 7 use?1 ¢orditbyT GHEFT
Caima8. wherein the absorbing |ayer conprls S %. ned{ by dry
coating of the inorganic fine powder54 - **¥he~——-use

according to C aim 8,

prepared by using 100 parts of a polyester resin Py
(solubility parameter: about 11) having a storage
modulus (G') of 4x103 dyn/cm2 at a temperature of 160
©C and a frequency (W) of 100 rad/sec and a softening
point of 105 ©°C, 9 parts of paraffin wax, 3.5 parts of
yellow colorant and 4 parts of a chromium~-containing
organocomplex. The yellow toner powder showed a
volume-average particle size of 12 microns, a storage
modulus (G') of 8x103 dyn/cm2 and a softening point of
107 °c.

- Then, 0;4 part of hydrophobic colloidal
silica was externally added to 100 parts of the yellow
toner powder to form a yeilow toner, which was then
mixed with ferrite parficles in a weight ratio of
5:100 to obtain a yellow developer.

A uniform yet unfixed yellow toner image was
formed on the above-prepared laminate film G by using
the above yellow developer and image formation and
tran§fer and then fixed in an image forming apparatus
as ;ﬁown in Figure 7 equipped with a hot pressure
fixer including a hot fixing roller 161 surfaced with
silicone rubber and a preésure roller 162 surfaced
with a fluorine-containing resin under the fixing
conditions of a hot fixing roller temperature of 160
9¢, an average heating time of 25 msec and a pressing
force of 3 kg/cm2 to form a fixed yellow toner image

having an image density (McBeth refractive



- 66- wherein the inorganic fine powder conprises activated
al um na, al um num hydroxi de, alum na hydrate, |{s £ a,h 7 Lok LY kQer
13. The use according to Claim 8, bmﬁgk S éq QHFﬂbﬁngé{T
shows an average pore radi us of 10 - 200 [jerjr].
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densitometer) of 1.5.

The thus obtained fixed toner image showed no
offset and was clear and free from wax exudation
trace. When the toner image was projected by an OHP,
a very clear yellow transmitted light was obtained to
provide a beautiful yellow projected image.

Example 12

A magenta toner powder having a volume~
average particle size of 12 microns was prepared in
the same manner as in Example 11 except for using 1.9
pérts of a magenta colorant. The magenta toner powder
showed a storage modulus of 6x103 dyn/cmz.

A red develﬁper was prepared by using the
magenta tonér powder otherwise in the same manner as
in Example 11 and then used for image formation and
fixation on the laminate film G in the same manner as
in Example 1l. The resultant fixed image caused no
offset and was clear and free from wax eiudation
tgacg. When used for projection by an OHP apparatus,
the:fixed toner image provided very clear red
transmitted light and also be beautiful red projected
image.

Example 13

A cyan toner powder having a volume-average
particle size of 12 microns was prepared in the same
manner as in Example 11 except for using 5.0 parts of

a cyan colorant. The magenta toner powder showed a



14. The use according to Claim8 or 13, wherein the

| am nate fil m shows

a- BET specific surface area of 0.1 - 30 niergd-tg- . The _use 1

according to Claim10, wherei n the bi ndgr RERVESEMENTPRHEEES ERHA&EM&VFOHEE

al cohol and the inorganic fine powder cdnpfises—alum-fa hydr at e.

16. The use according to C aim 8, Bh Eglgggha fnorganic fine
has an aver age primary parsécte size % 0 D.1 mcron

17. The use according to C aim10. -

storage modulus of 1x104 dyn/cm2 and a softening point
of 108 °c.

A blue developer was prepared by using the -
magenta toner magenta otherwise in the same manner as
in Example 11 and then used for image formation and
fixation on the laminate film G in the same manner as
in Example 11l. The resultant fizxed image caused no
offset and was clear and free from wax exudation
trace. When used for projection by an OHP apparatus,
the fixed toner image provided very clea; blue
trénsmitted light and alsc be beautiful blue projected
image.

Example 14

A laminate film H was prepared in the same
manner as in the laminate f£ilm G,used in Example 11
except that the absorbing layer was replaced by an 8
micron-thick absorbing layer comprising alumina and
polyvinyl alcohol prepared in the same manner as in
Example 4.

: Image formation and fixation were performed
on the laminate film H otherwise in the same manner as
in Example 11, whereby a clear fixed toner image free
from wax exudation trace was obtained without offset.
When projected by an OHP, the toner image provided a
very beautiful yellow transmitted light and also a

beautiful yellow projection image.



wherein the binder |ayer conprises a resin in a weight ratio of 1/1 to

1/50 with respect to the inorganic fine powder. ~—~~~ .18. The
use according to aim7,  wherein tfie¢ &db gTQIﬁpjra_ P%h&w&ﬂgﬁﬁgga
on a surface ENENT St€ibat ed by pl asma
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Example 1S

A PET film as used in Example 11 was coated
with a methyl ethyl ketone solution of an epoxy resin
having a solubility parameter of 10.5, a weight-
average molecular weight (Mw) of 20,000, a storage
modulus (G') of 5x104 dyn/cm2 and a softening point of
114 °C, followed by drying to form a 15 micron-thick
transparent resin layer, and then coated with an
absorbing layer formed in the same manner as in
E#ample 1.

Image formation énd fixation were performed
on the laminate film I so as to provide a fixed tbner
image having an image density of 0.5 otherwise in the
same manner as in Example 11. The resultant fixed
toner image was clear, offset-free and alsc free from
wax exudation trace. When projected by an OHP
apparatus, the toner image provided-a very clear
yellow transmitted light and also a beautiful yellow
pgpjected image.

Exanple 16

A fixed magenta toner image was formed on the
laminate film I in the same manner as in Example 15
except for using the magenta toner prepared in Example
12 so as to provide a fixed image density of 0.5.

_ The resultant fixed toner image was clear,
offset-free and also free from wax exudation trace.

When projected by an OHP apparatus, the toner image



Substrate. 19. The use according to Caim1, wher ein
the absorbing | ayer is disposed on the sulpstr-at-e—wth—an—-+h{ er nedi at e
adhesi ve | ayer. 20. The use REPAACEMEN A EHETA ai m 19,
wherein the adhesive | ayer conprises pol yesteqr—Trestn——actyl |
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met hacryl ate resin, styrene-acrylate copolynmgr o Stpyns -&ﬁﬂﬁé@r§r§¥§*

copol yner.

absorbing | ayer is disposed on the

21. The use - 58 - acgofding to C?%iq1L, wherein the

provided a very clear red transmitted light and alsg a
beautiful red projection image.
Example 17

A fixed cyan toner image was formed on the
Jaminate film I in the same manner as in Example 15
except for using the cyan toner prepared in Example 13
so as to provide a fixeé image density of 0.5.

The resultant fixed toner image was clear,
offset-free and also free from wax exudation trace.
Wheg projected by an COHP apparatus, the toner image
proﬁided a very clear blue transmitted light and also
a beautiful blue projection image.

Examples 18 - 20

Yellow fixed toner image, magenta fixed toner
image and cyan fixed toner image was each formed omn a
laminate film G having a transparent resin layer of a
polyester resin as used in Example 11 otherwise in the
same manner as in Examples 15 - 17, respectively. The
thus obtained fixed toner images provided further
betté; transmittances than in Examples 15 - 17 because
of the transparent layer comprising a polyester resin
of the same kind as the toner binder resin.

Example 21

A yellow fixed toner image having an image
density of 0.5 was formed on the laminate film H used
in Example 14 having a transparent layer of a

polyester resin and a wax-absorbing layer comprising



substrate with an internedi ate transparent resih—layer 22. The
use according to Caim2l, wherein tf RE?[@WE%‘%@"{E [.irmeﬂ n |ayer
conprises a resin having a solubility paranEt aﬂqt@\SHCET
storage nodulus (G ) of 1 x 10[err] - 1x10[er g /gg@e EF* sAVREES Ured at
a tenperature of 160 [err]C and a frequency F 16@ / $e¢. 23.
The use according to Claims4,- mhere+n t-he~t4 rent resin

| ayer conprises a resin having a storage nodqulus (G ) l|arger fhan that of
t he s -

alumina particles and polyvinyl alcohol otherwise in
the same manner as in Example 15. The toner image
provided a further better transmittance than in
Example 15 because the laminate film H had a
transparent resin laver comprising a polyester resin
of the same kind as the toner binder resin.
Example 22

A sharp-melting polyester resin prepared by
condensation polymerization of propoxide bisphencl and
fugaric acid and showing properties shown in the

following Table 1 was used as a toner binder resin.

Table 1
Storage modulus (G') Softening Solubility
at 160 °C and 100 rad/sec peint parameter
7 x 10 106 °C about 11

100 parts of the above polyester resin and
materials shown in Table 2 below were used to prepare

toner powder of respective colors.
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25. The use according to Caim?24. wherein the absorbing |ayer

conprises inorganic fine. powder bonded the TEANSHATENT " in | ayer by
partial dissolution of the transparent re i#EP§§§§&%ﬁ PHe~* itnorganic fine
powder . 26. The use accorldiing to Jaim 23, RrahereieNT BIREET
absorbing | ayer conprises inorganic fine

the transparent resin |ayer. - &Y. -
Claim 24, wherein the absorbing |ayer co
coating of the inorganic fine powder on thg

. use .
rises a filmfor

ogFeﬁghéE@ 1899 a{ bifnder | ayer on
hej :

Toner powder of the respective colors showed

properties given in Table 3 below.

Table 3
Toner Storage modulus (G') Softening
at 160°9C, 100 rad/sec point
Yellow 1x104 ayn/cm? 109 °¢
Magenta 8x103 108
Cyan 1x104 109
Black 1x104 109

100 parts each of the toner powders of
respective colors were respectively mixed externally
with 0.5 part of hydrophobic collecidal silica to form
respectively color toners, which were then
respectively mixed with a resin-coated ferrite carrier
in‘a:weight ratio of 5:100 to provide respective
colo;s of developers. The four colors of developers
were charged in an image forming apparatus as shown in
Figure 7, and were used for image formation repeatedly
on the laminate film G and respectively in the same
manner as in Example 11, followed by fixing in the
same manner as in Example 11, to form a full-color
fixed toner image thereon. The laminate film carrying

the full-color fixed toner image was used for



transparent resin |ayer. 28. The use according to Caim
24, wherein the inorganic fine powder conprifes,acid:Val-ed,
PP PRSI 5

1 43l

al um num hydr oxi de, alum na hydrate, silica
- 69 -

%?Lnina,
= EATCEMENT SHEET
48 SEF 1899

- 62 -

projection by an OHP apparatus, wherseby a brilliant
full-color projection image was formed on a screen and
no wax exudation trace was observed.

Example 23

Image formation and fixation were performed
to form a full-color fixed toner image on the laminate
film H used in Example 14 instead of the laminate film
G otherwise in the same manner as in Exzample 22. When
used for projection by an OHP apparatus, the full-
color fixed toner image provided a brilliant full
coior image was projected on a screen and no wax
exudation trace was observed.

 Example 24 '

A laminate film J was prepared by replacing
the tranéparent resin layer of a polyester resin of
the laminate film G with a 16 micron-thick layer of
the polyester resin used as the binder resin in
Example 16. A full-color toner image was formed on
the laminate film J by using the yellow toner, magenta
tone;, cyan toner and black toner in the same manner

. as in Example 16, and the toner image was fixed to
cause color mixing under the conditions of a hot
fixing roller temperature of 160 °C, an average
heating time of 25 msec and a pressing force of 3

2

kg/cm“, whereby a full-color fixed image free from wax

exudation trace was formed without offset.



29. The use according to Cl aim 24, wherein the absorbing | ayer

shows an average pore radi us of 10 - 200 A 30. The use
according to Caim24, which shows a BET specific surface arga,of..0,.1.-
nerr]/g. 31. The use accpt- i ;E‘Lap‘xﬂ)rg’égf@f H S{%@T
bi nder | ayer conprises polyvinyl al cohol i ne powder
conprises alum na hydrate. 32.63The tSe cqording to

d aim 24, {18 S:P 1039

A laminate film suitable for providing a
transparency for an OHP (overhead projector) is formed
by disposing an absorbing layer on a substrate. The
absorbing layer functions to allow addition of a wax
component to a toner s¢o as to improve the color mixing
characteristic and anti-offset characteristic of the
toner without causing a wax exudation trace which is
liable to occur in a fixed toner image if the

absorbing layer is- not provided.



wherein the inorganic fine powder has an average primary particle size of
0.001 - 0.1 mcron. 33. The use according to Clain126
wherein the binder layer conprises a resinin a melght ratio of 1/1 t

1/50 with respect to the inorganic fine po Nt SFREAG ~%tﬁr3ﬂtET
according to Claim?2l1, wherein the absorbi 34sbbsed on a
surface treated by plasnma or corona-déscharg of the -t sparent resin

| ayer . T2 SEP 1939

1. Use of a laminate film comprising: .an absorbing layer.for
absorbing a wax component and a substrate for supporting'the
absorbing layer in an electrophotographic color image forming
process including a step of fixing a color toner image formed
of a color toner containing the wax component onto the
laminate film under heat and pressure.

2. The ". yse ) according to Claim 1,
wherein the wax component is one contained in a
_polymerizatian color toner obtained through suspension

polymerization.

3. The use according to Claim 1,
wherein wax component is one contained in a eotor toner
preparcd through melt-kneading, pulverization and
classification of toner ingredients including the wax

component.

4. The: use: according to Claim 1,
whersin the wax component has a malting point of 30 -

150 “c.

5. The use . according tao Claim 1,
‘wherein the wax componeni has 4 melting enthalpy of 50

- 250 Joule/g.

?

6. The use ’ according te Claim 1,

wherein the wax component comprises at least cne

o T
* [ L M S *




- 70- 35. The use according to Claim21, wherein the

absorbing layer is disposed on the trans LHalayer with an .

i nt er nedi at e adhesi ve | ayer. 36. | REBLACHA®IT SHEET | rropdERGNT SHEET
I

G aim 35, wherein the adhesive |ayer conprises—pelysster fesin, acrylic
resin, nethacrylate resin, styrene-acryl gte { ® SEP *oga '
] A oond 19499
- 65 ,
b e L

| S

DL -

member selected from paraffin wax. modified paraffin
wax, polyolefin wax. modified polyolefin wax, higher
fatty acid, metal salt of higher fatty acid and amide

wax.

7. The use © according to Claim 1,
wherein the absorbing layer is disposed on the

sSubstrate.

8. The . use according to Claim 7, -
wherein the abso;hing layef comprises inorganic fine

powder.

9. The “use according to Claim 8, .
- wherein the absorbing layer comprises inorganic fine
powder bonded to the substrate by partial dissolution

of the substtrate or thé inorganic fine powder.

10. The use according to Claim §,
wherein the absorbing layer comprises inorganic fine

powuder held by a binder layer on the substrate.
11. The use °* according to Claim 8,

wherein the absorbing layer comprises a film formed by

dry coating of the inorganic fine powder.

12. The use according to Claim 8,

T




copol ynmer or styrene-nethacryl ate copol yner. 37. The use
according to Claim2l, wherein the transparent resin layer is disposed on
a surface treated by plasma or corona disc rate.

38. The use according to Clain12 EEQ%MQNHSHEET
resin layer is disposed on the substrate adhesi ve

| ayer. 39. The use _agpord n erein the
adhesi ve | ayer conprises pol yester resin.

wherein the inorganic fine powder comprises activated
alumina, aluminum hydroxide, alumina hydrate, silica

or titanium oxide.

13. The Uuse . according to Claim §,
wherein the absorbing layer shows an average pore

radius of 10 - 200 &.

14, The use according to Claim 8 or 13, wherein the-

1amfﬁaté5?ﬁlm shows a-BET specific surface area of 0.1 - 30 m?/g.

15. The  use - according to Claim 10,
wherein the binder layer comprises polyvinyllalcohol
and the -inorganic fine powder comprisas alumina

nydrate.

16. The= use accordiné'to Claim 8,
wherein the inorganic finasa powder has an avarage
primary particle size of 0.001 - 0.1 micronm.

17. Thei use : according to Claim 10,
wherein the binder layer comprises a resin in a weight
ratio of 1/1 to 1/50 with respect to the inorganic

fine powder.

18. The . use according to Claim 7,

wherein the absorbing layer 1s dispased on a surface

AR R




acrylic resin, nethacrylate resin, styrene-acrylate copolyner or
styrene-net hacryl ate copol yner. 40. The use according to

Claim 1, wherein the absorbing |layer is CO‘Sh&bPigyﬂff S inspar ent
resin layer conprising a transparent resin ~“tht%MMT'SHEET,EPL;CEMENTSHEET
- 71 - and inorganic fine, powder. [“ — :
- 67 - | 18 SEP 1099
femee,
Lo
treated by plasma or corona discharge of the
substrate.
19. The use according to Claim 1,

wherein the absorbing layer is disposed on the

substrate with an intermediate adhesive layer.

20. Thel use . -according to Claim 19,
whgrein the adhesive layar comprises po;yester resin,
acrylic resin, methacrylate resin, styrene-acrylate
cobolymer or styiane-methacrylate copolymer.

21. The' use according to Claim 1,
wherein the absorbing layer is disposed on the
substrate with an intermediate transparent resin

layer.

22. The ' use according to Claim 21,
Whe;gin the transparent resin layer comprises a resin
having a solubility parameter of 9.5 - 12.5 and a
'storage modulus (G') of 12103 - 1x106 dyn/cmz as
measured at a temperature of 160 °C and a frequency

(w) of 100 rad/sec.

23. The use according to Claim 21,
wherein the transparent resin layer comprises a resin

having a storage modulus (G') larger than that of the

T




41. The use according to Claim4 elLn.the. lnorganic fine
powder has an average primary particle size¢ gip C@%Q&;ﬁ@p# cron.
42. The use according to Claim4 , ereln ag NSt SHEET

resin has a solubility paranmeter of 9.5 - gggpsé ge] nodulus (G)

of IXlO[err] - 1x10[err] dyn/cnferr] as ne s r t erpture of 160

[err]C and a frequency (w) of 100 rad/esc. { & 43 use

according to Claim40. wherein the transp%jem&mre5|n has a sftorage nodul us

toner, respectively as measured at a temperature of
160 °C and a frequency (w) of 100 rad/sec.

24. The use according to Claim 2L,
wherein the ahsarbing layer comprisaes inorganic fine

powdar.

25. The: use according to Ciaim 24,
wherein the absorbing layer comprises inorganic fine
powder bonded the transparent resin layer by partial
diésolution of.the transparent resin layer or the
inorganic fine powder.

26. The " use according to Claim 24,

.. wherein the absorbing layer comprises inorganic fine
powder held by a binder layer on the transparent resin

layer.

27. The use according to Claim 24,
wheféin the absorbing layer éomprises a film formed by
dry coating of the inorganic fine powder on the

transparent resin layer.

28. The use according to Claim 24,
wherein the inorganic fine powder comprises activated
alumina, aluminum hydroxide, alumina hydrate, silica

or titanium oxide.

AL T



(G ) larger than that of the toner, respectively as neasured at a

tenperature of 160 C and a frequency (w) o - 44. The
use according to Caim40, wherein ﬁH@LRﬂﬂV§§hﬁ$m_; powder

conprises activated alum na, alum num hydrpx yd %@ @;r
or titanium oxide. 45. The use rde-e; qjgg ;ﬁ§ ﬁﬁ? f 1EET
pore gd#@ f 10 - 200

wherei n the absorbing | ayer shows an-a¢era
[err].

29. The' use according to Claim 24,
wherein the absorbing layer shows an average pore

radius of 10 - 200 A.

30. The use according to Claim 24,
which shows a BET specific surface area of 0.1 - 30

n?/g.

31. The use . according to Claim 26,
wherein the binder layer comprises polyvinyl alcohol
and the inorganic fine powder comprises alumina

hydrate.

32. The use according to Claim 24,
wherein the inorganic fine powder has an average

primary particle size of 0.001 - 0.1 micron.

t

33. The use according to Claim 26,
‘wherein the binder layer comprises a resin in a weight
ratio of 1/1 to 1/50 with respect to the inorganic

fine powder.

34. The use -according to Claim 21,
wherein the absorbing layer is disposed on a surface
- treated by plasma or corona discharge of the

transparent resin layer.

R 0 R O




- 72 - 46. The use according to Caim40, which shows a

BET specific surface area of 0.1 - 30 nferjpttes i4l._The use
according to Caim40, which has heat-resisﬂﬂﬁﬁAE&ﬁEﬁ?@ngme absor bi ng
| ayer. 48. The use accor di hgrto—c-at-m-47 REPLACEMENT SHEET
18 SEP 1999
- 70 -
35. The use acéording to Claim 21,

wherein the absorbing layer is disposed on the

transparant resin layer with an intermediate adhesive

layer.

36. The use -according to Claim 35,
wherain the adhesive layer comprises polyester resin,'
acrylic resin. methacrylate resin, styrene-acrylate

copolymer or styrene-methacrylate copolymer.

'37. The  use according to Claim 21,
wherein the fransparent resin layer is disposed on a
surface treated by plasma or corona discharge of the

substrate.

38. The use _ according te Claim 21,

wherein the t:anspargnt resin layer is disposed on the

substrate with an intermediate adhesive layer.

3§. The : use acceording to Claim 38,
wherein the édhesive layer comprises polyester resin.
acrylic resin, mephacrylate resin, styrene-acrylate
caopolymer or styrene-methacrylate copolymer.

40. The use according to Claim 1,
wherein the absorbing layer is constituted as a

transparent resin layer caomprising a transparent resin

R O 08 A0




wherein the heat-resistant |ayer conprises polyvinyl alcohol. 49.

The use according to Caim40, wherein the absorbing |ayer is

di sposed on a surface treated by plasma or cgrona discharge of the
substrate. 50. The use accorbﬁ_ « Q& T”“ﬂ@gﬁhwum&wﬁ$ﬂﬁﬁke
absorbing layer is disposed on the substrateg { nedijat e adhesi ve
| ayer. 51. The use - acegording t Wwherein the

adhesi ve | ayer conprises polyester resin,

and inorganic fire, powder.

41. The |use according to Claim 40,
wherein the inorganic fine'powder has an average
primary particle size of 0.001 - 0.1 micron.

42. The use according to Claim 40,
wherein the transparent resin bhas a solubility
parameter of 9.5 - 12.5 and 3 storage modulus (G') of
13103 - 1x106 dyn/cm; as measured at a temperature of

160 °C and a frequency (w) of 100 rad/sec.

43. The use according to Claim 40,
wherein the transparent resin has a storage modulus
(G'f larger than that of the toner, respectively as
measured at a temperature of 160 °C and a frequeacy

(w) of 100 rad/sec.

" 44. The use according to Claim 40,
wherein the inorganic fine powder comprises activated
alumina, aluminum hydroxidé. alumina hydrate, silica

or titanium oxide.

45. The use according to Claim 40,
wherein the absorbing layer shows an average pore

radius of 10 - 200 &}.

' O AR




acrylic resin, nethacryl ate resin, styrene-acrylate copol ynmer or
styrene- nethacrylate copol yner. - 73 -
52. The use according to ClalnREPUﬁFﬁﬁﬂK HEHHMB toner image is
a full-color toner image. 53. A net hod jf gr—forming—a—+ xed col or toner
image on a lamnate film conprising: 18 SEP 1999 RH%AFEMCNTSHEET

- 72 -+

46. Tha use according to Claim 40,
which shows a BET specific surface area of 0.1 - 30

mzlg.

47. The use according to Claim 40,

which has heat-resistant layer on the absorbing layer.

48. The . use according to Claim 47,
wherein the heat-resistant layer comprises polyvinyl

alcohol.

49. The: use . according to Claim 40,
wherein the absorbing layer is disposed on a surface
treated by plasma or corona discharge of the

substrate.

50. The' use according to Claim 40,
wherein the absorbing layer 1is diépased on the

suhst;ate with -an intermediate adhesive layer.

51. The use according to Claim 50,
wherein the adhesive layer comprises polyester resin,
acrylic resin, methacrylate resin, styrene-acrylate

copolymer or styrene-methacrylate copolymer.

NEH L



a devel oping step for developing an electrostatic |atent | mage on an

el ectrostatic i mage-bearing nenber with a col or toner containing a wax
conponent to forma col or toner image on t ht ctrosta A S Q?@LSHQET
menber ; a transfer step for transferring Aelo¥giT Sop@Cen BMER

lam nate film the lamnate filmconprising an sorbirag—--laygr for
absor bi ng the wax conponent and a subst/date fjor 1gugpmx¥hg {tHe absorbing

| ayer; and a fixing step for fixing th ol or tone onto the
| am nate fil munder heat and pressure while bsorblng“the~mak { conponent
in the color toner with the absorbing | ayer éL thg_ Ian1nate jllm

52. . The yse according to Claim 1,

wherein the toner image is a full-color toner image.

53. A method for forming a fixed color toner image on a
laminate film; comprising:

a developing step for developing an electrostatic latent
image on an electrostatic image-bearing member with a color
toner containing a wax component to form a caolor toner.image
on the electrostatic image-bearing member;

a transfer step for transferring the color toner onto the
laminate film, the laminate film comprising an absorbing
layer for absorbing the wax component and a substrate for
supporting the absorbing layer: and

a fixing step for fixing the color toner image onto the
laminaﬁg film under heat and pressure while absorbing the wax
component in the color toner with the absorbing layer of the

laninate f£ilm.

54, The method according to Claim 53, wherein the color
toner comprises a polymerization toner containing the
wax component obtained through suspension

polymerization.

55. . ' The method according to Clannsa, wherein the

AR A

color foner is one prepared through melt-kneading,



54. The nethod according to Caim53, wherein the col or

conprises a polynerization toner containing th
t hr ough suspensi on pol ymeri zati on. 55. ﬂﬁ@thﬁﬁwuﬂﬁ gﬁ
Claim 53, wherein the color toner is one pregar
1
s 18 SEP

T
bt e bt ot e i
e ——

t oner
enL_obtalned

AR T
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pulverization and clagsification of tomer ingredients

including the wax component.

56. The method according to Claim 53, wherein the

wax component has a melting point of 30 - 150 °cC.

?

57. The method according to Claim 53, wherein the

wax component has a melting enthalpy of 50 - 250

Joule/g.

58. The method according to Claim 53, wherein the

wax component comprises at least one member gelected

from paraffin wax, modified paraffin wax, polyolefin

wax, modified polyoclefin wax, higher fatty acigd,

salt of higher fatty acid and amide wax.

meatal

59. The method according to Claim 53, wherein the

laminate film comprises an absorbing layer disposed on

the sgbstrata--

60. The method according to Claim 55, wherein the

laminate film comprises the absorbing layer disposed

on the substrate with an intermediate transparent

tesin layer comprising a transparent resin.

61. The method according to Claim 53, wherein the

absorbing layer is constituted as a transparant resin

RN B



- 74 - pul verization and classification of toner ingredients including
t he wax conponent. 56. The net hod aCCOLdLnngO Q aim 53, wherein
the wax conponent has a nelting point of 30 - - our HEET
met hod according to Claim53, wherein the wax wli ¥%figwtm?%'E
ent hal py of 50 - 250 Joul e/g. 58. The to Clalm

53, wherein the - 75 -

layer comprising a transparent rasin and inorganic

fine powder dispersed tharein.

62. The method according to Claim 61, wherain the color
toner contains a binder resin in addition to the wax
component. and the transparent resin has a storage
modulus (G') larger thaan that of the bindar resin,
respectively as measured at a temperaturs of 160 °C
and a frequency (w) of 100 rad/sec.

" 63, The methbd according to Claim .53, whersin the
absorbing layer comprises inorganic fine powder.

64. The method according to Claim g3, wherein the
inorganic fine powder comprises activated alumina,
aluminum hydroxide, alumina hydrate, silica or
titanium axide.

- 65. The method according to Claim 63, wherein the
absorbing layer shows an average pore radius of 10 -
200 A. ' | -
66. The method according to Claim 63 or 65, wherein the

Taminate film shows a BET specific surface area of 0.1 - 30 m*/q.

67. The method according to Claim 63, wherein the

inorganic fine powder has an average primary particle

T




wax conponent conprises at |east one nenber selected fromparaffin wax,

nodi fied paraffin wax, polyolefin wax, nodi i
fatty acid, netal salt of higher fatty acid

met hod according to Caim53, wherein the |dmjnate filmconpriises an

absorbing | ayer disposed on the substrate.

according to Claim53, wherein the Il-amenatelfiflm conpri .
| ayer di sposed on the substrate with an |ntérnediate t ranspar

| ayer conprising a transparent resin.

, hi gher
59. The

R

18 6P 18B2.

hod . . ~r
LABEMENT SHEET

nt resin

alze of 0.001 - 0.1 micron.

€8. The method according to claim 53, wherein the color toner

image is a full-color toner image.
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61. The nmethod according to Caim53, wherein t'ﬁe—*ab&er%ngllayer S

constituted as a transparent resin . _ REQLHUQ« NT SHly -

- | ayer conprising a transparent resin and _n Igaulu f:.c"_’ﬁ@éMEN%%HEET
di spersed therein. 62. The net hod accordi hg 1th Hrah qng], wher ei n

t he col or ; *

- 77 -

USE OF A LAMINATE FILM FOR RECEIVING A COLOR TONER IMAGE
AND METHOD FOR FORMING A FIXED COLOR TONER IMAGE

ABSTRACT OF THE DISCLOSURE

A laminate film suitable for providing a
transparency for an OHP (overhead brojector) is formed
by disposing an absorbing layer on a substrate. The
absorbing layer functions to allow addition of a wax
component to a toner so as to improve the color mixing
characteristic and anti-offset characteristic of the
toner without causing a wax exudation trace which is
liable to occur in a.fixed toner image if the

absorbing layer is not provided.

FIGURE 1



toner contains a binder resin in addition to the wax conponent, and the
transparent resin has a storage mpdulus (G ) larger than that of the

bi nder resin, respectively as neasured at a tlegpgr il e 0f T8GR EHENPBHEET
a frequency (w) of 100 rad/sec. 63, T eﬁ_g_@t’%"@dc%ﬁéﬁ]}ﬁ%@é\t aim

53, wherein the absorbing |ayer conprises ingrdanic tiné poWgler.
64. The method according to d aim 63, erei njthe 1BnbEQB8S |ipe powder

conprises activated alunmina, alum num hydr oxijd .alum na hydrate, silica
or titanium oxide.
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65. The nethod according to Claim 63, wherein the absorbing |ayer shows

an average pore radius of 10 - 200 [err]. 66. The net hod accordi ng
to Claim63 or 65 wherein the lamnate filmshows a BET specific surface
area of 0.1 - 30 nferr]/g. 67. The met hod accordi ng tgtﬂa@ﬁ’m@ﬂ SHEET
wherein the inorganic fine powder has an average %r_g

-2 -
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- 76 - size of 0.001 - 0.1 mcron. 68. The nethod according to claim
53, wherein the color toner image is a full-color toner inage. :
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