
EP 0 275 636 B1 Description FIELD OF THE INVENTION AND RELATED ART 5
The present invention relates to toners for multi-colour or full-color
electrophotography for providing multi-color images, particularly to
yellow, magenta, cyan and black toners for providing a wide range of clear
multi-colors and two-component developers containing the same. In  recent
years, in an image forming apparatus such as a copying machine, conversion
from mono- color copying to full-color copying extensively proceeds, and
two-color copying machines and full-color 10 copying machines are
considered and commercially developed extensively. There have also been
pub- lished reports on color-reproduction characteristic and
gradation-reproduction characteristic, for example, by "Denshi Shashin
Gakkai-shi (Journal of Electrophotographic Society, Japan)" Vol. 22, No.
1(1983), and Ibid. Vol. 25, No. 1, P. 52 (1986). For people being
accustomed to seeing television pictures, photographic pictures and color
prints which 15 have been processed to provide color pictures even more
beautiful than actual objects, full-color elec- trophotographic picture
images commercially available heretofore have not necessarily reached a
satisfac- tory level. Color image formation by full-color
electrophotography is generally effected by reproducing colors by using
color toner in three colors of generally yellow, magenta and cyan which are
three primary colors. 20      More specifically, the process is carried out
by causing light rays from an original to be incident on a photoconductive
layer through a color-separation transmission filter in a complementary
color with a toner color to form an electrostatic latent image on the
photoconductive layer. Then, the toner of the color is held on a support
(material) such as plain paper through developing and transfer steps. The
above steps are repeated for toners of other colors several times in
register with and superposition on the previous toner 25   image  on the
same support, and the superposed  toner images are subjected to a single
fixing step to provide a final full-color image. The developing may be
effected by known developing process, such as the cascade process disclosed
in U.S. Patent No. 2,618,552; the magnetic brush process disclosed in U.S.
Patent No. 2,874,063; and the touch-down process disclosed in U.S. Patent
No. 2,811,465. so     Among these processes, the magnetic brush process has
been most widely used. In the process, magnetic particles such as particles
of steel or ferrite are used as a carrier. A two-component developer
comprising a toner and a magnetic carrier Is held on the surface of a
developer-carrying member such as a cylindrical sleeve containing therein a
magnetic field-generating means such as a magnet and is disposed In the
form of a brush under the action of the resultant magnetic field. When the
magnetic brush thus 35  formed contacts the surface of the photoconductive
layer having an electrostatic latent image, the toner in the brush is
attracted to the electrostatic latent image to develop the latent image. In
this process, however, the toner is contained and available in a small
portion in the magnetic brush formed at the developing station, so that the
developing efficiency is low. For example, there can be a case where only 1
- 5 % is available. When a large amount of developer is used in order to
increase the developing efficiency, It 40 requires a large and thus heavy
developing apparatus, so that it is not suitable for providing a small and
light copying machine. Particularly, a full-color copying machine requires
at least three developing apparatus or units, so that it is difficult to
provide a compact full-color copying machine. In respect of image quality,
the magnetic brush process involves problems that developed images are
accompanied with a irregularity due to trace of rubbing with the magnetic
brush, and the triboelectric 45  charging characteristic of the carrier is
deteriorated due to strong mixing between the toner and the carrier so that
the toner is also attached to a non-image portion to provide fog. 



In full-color electrophotography wherein development is effected in several
times to provide a super- position of several toner layers of different
colors on the same support, a color toner is required to satisfy the
following conditions: 50   (1) A fixed toner is required to have been
substantially completely melted to such an extent that the particle shapes
of the fixed toner cannot be recognized, so as not to hinder
color-reproduction due to random reflection. (2) A fixed color toner layer
is required to have a transparency so as not to shade a toner layer of a
different color beneath it. 55   (3) The respective toners constituting the
full-color system are required to be balanced in hues and spectral
reflection characteristics and have a sufficient degree of saturation or
chroma. A color toner is required to satisfy the following
electrophotographic characteristics: (4) To have good triboelectric
charging characteristic with little dependency on environmental conditions.
2    EP 0 275 636 B1 (5) To have a good conveying characteristic so that it
is smoothly supplied from a hopper to a developer and to have a good mixing
characteristic so that it is readily mixed with the carrier and the
remaining developer. (6) To have a good storage stability so as to be free
from caking or agglomeration in use or in storage. 5    However, no color
toner proposed heretofore satisfies the above requirements to a
satisfactory level. For example, we have already proposed a combination of
specific three toners of three primary colors (Japanese Laid-Open Patent
Application No. 26757/1984). The above combination provides a good balance
in respect of color reproduction but still leaves some room for improvement
in electrophotographic characteristics, such as charging characteristic and
perfor- 10 mances in repetitive copying other than storage stability.
Further, a black color is obtained by superposition of the above three
color toners, the tone of the resultant black color is affected by a
delicate change in tone of these colors and change in conditions of
developing-transfer-superposition in fixing, so that it is required to
accurately control the developing-transfer step and fixing step in the
copying process. These factors lead to complication of the steps and
increase in 15 process cost. Japanese Laid-Open Patent Application No.
68234/1978 and U.S. Patent No. 4,518,672 disclose a color toner of a single
color. In full-color development, however, it required to provide a good
color balance among at least three colors, preferably four colors, so that
it is not sufficiently significant to consider the color-reproducibility
and the electrophotographic characteristic of a single color. 20    In
principle, it is possible to reproduce almost all colors through
subtractive process from three primary colors of yellow, magenta and cyan.
For this reason, full-color copying machines used at present generally have
adopted a system of superposing three primary color toners. By using this
system, it is in principle possible to realize any color in any density
range. In actual cases, however, the above system involves some rooms for
improvement in respect of spectral reflection characteristic of toners,
color mixing 25 characteristic at the time of superposition of toners and
reduction in saturation because of subtractive mixing. As described above,
the provision of a black color through superposition of three colors
provides a further difficulty as described above. In selection of colorants
which determine the colors of the toners, 



when more weights are put on the hue, the spectral reflection
characteristic and the color reproduction 30 characteristic of a toner
among the above-mentioned six requirements, the electrophotographic
characteris- tics are not sufficiently provided so that there arise
problems in respect of charging characteristic, durability in repetitive
copying, toner-conveying characteristic, and storability of toner. On the
other hand, when more weights are put on the electrophotographic
characteristics of toners, it is required to select colorants with poor
color characteristics. In this way, it is extremely difficult to satisfy
both the color reproduction 35 characteristics and the electrophotographic
characteristics. SUMMARY OF THE INVENTION As a result of earnest study for
solving the above problems, we have developed useful toners of three 40
primary colors and a black toner to arrive at a multi-color or full-color
toner system showing a wide range of color reproducibility and excellent
characteristics in developing and fixing steps, and an image-forming
process using the toner system. The present invention provides four colour
toner compositions suitable for constituting a colour toner system for
multi-colour or full-colour electrophotography, including a yellow toner
composition, a magenta 46 toner composition, a cyan toner composition and a
black toner composition. The yellow toner composition comprises a yellow
toner which in turn comprises at least a binder resin and a yellow
colorant, and a fluidity improver; the yellow toner having a volume-average
particle size of 11.0 to 14.0 um, containing 30% by number or less of
particles having sizes below 5.35 um and containing 9% by weight or less of
particles having sizes above 20.2 um; 50 the yellow toner composition
having an agglomeration degree of 25% or below and an apparent density of
0.2 to 1.5 g/[err]; the yellow toner having an apparent viscosity at 100 C
of [err] to 5 x [err]Pa.s ([err] poise), an apparent viscosity at [err]
Pa.s ([err] poise), a DSC heat-absorption peak at 58 to [err], and a gloss
of 5.0% or higher; 55  the yellow toner containing 0.1 to 12.0 wt. parts of
the yellow colorant per 100 wt. parts of the binder resin; the yellow toner
having chromaticity values of [err] = -6.5 to -26.5, [err] = 73.0 to 93.0,
and [err]= 77.0 to 97.0; the yellow toner showing a triboelectric charge of
-5 to -20 uC/g with respect a ferrite carrier coated with
fluorine-containing resin-styrene type resin containing 70 wt.% or more of
carrier particles having a size 3    EP 0 275 636 B1 range of 63 to 44 um
(250 mesh to 350 mesh). The magenta toner composition comprises a magenta
toner which in turn comprises at least a binder resin and a magenta
colorant, and a fluidity improver; the magenta toner having a
volume-average particle size of 11.0 to 14.0 um, containing 30% by number
or less of particles having sizes below 6.35 um and 6  containing 9% by
weight or less of particles having sizes above 20.2 um; the magenta toner
composition having an agglomeration degree of 25% or below and an apparent
density of 0.2 to 1.5 g/[err]; the magenta toner having an apparent
viscosity at [err] Pa.s ([err] poise), an apparent viscosity at [err]
poise), a DSC heat-absorption peak at 10 [err], and a gloss of 5.0% or
higher, the magenta toner containing 0.1 to 15.0 wt. parts of the magenta
colorant per 100 wt. parts of the binder resin; 



the magenta toner having chromaticity values of [err] = 60.0 to 80.0, [err]
= -12.0 to -32.0, and [err] - 40.0 to 60.0; 15 the magenta toner showing a
triboelectric charge of -5 to -20 uC/g with respect a ferrite carrier
coated with fluorine containing resin-styrene type resin containing 70 wt.%
or more of carrier particles having a size range of 63 to 44 um (250 mesh
to 350 mesh). The cyan toner composition, comprising a cyan toner which in
turn comprises at least a binder resin and a cyan colorant, and a fluidity
improver; 20 the cyan toner having a volume-average particle size of 11.0
to 14.0 um, containing 30 % by number or less of particles having sizes
below 6.35 um and containing 9 % by weight or less of particles having
sizes above 20.2 um; the cyan toner composition having an agglomeration
degree of 25 % or below and an apparent density of 0.2 to 1.5 g/[err]; 25
the cyan toner having an apparent viscosity at [err] poise), an apparent
viscosity at [err] poise), a DSC heat-absorption peak at 58 to [err] and a
gloss of 5.0 % or higher; the cyan toner containing 0.1 to 15.0 wt. parts
of the cyan colorant per 100 wt. parts of the binder resin; the cyan toner
having chromaticity values of [err] = -8 to -28.0, [err] = -30.0 to -50.0,
and L* = 39.0 to 59.0; 30 the cyan toner showing a triboelectric charge of
-5 to -20 uC/g with respect a ferrite carrier coated with
fluorine-containing resin-styrene type resin containing 70 wt.% or more of
carrier particles having a size range of 63 to 44 um (250 mesh to 350
mesh). The black toner composition, comprising a black toner which in turn
contains at least a binder resin and two or more colorants, and a fluidity
improver; 35 the black toner showing a reflectance of 40 % or higher in the
near infrared wavelength region of 900 to 1000 nm; the black toner having a
volume-average particle size of 11.0 to 14.0 um, containing 30 % by number
or less of particles having sizes below 6.35 um and containing 9 % by
weight or less of particles having sizes above 20.2 um; 40 the black toner
composition having an agglomeration degree of 25 % or below and an apparent
density of 0.2 to 1.5 g/[err]; the black toner having an apparent viscosity
at [err] poise), an apparent viscosity at [err] poise), a DSC
heat-absorption peak at 58 to [err], and a gloss of 5.0 % or higher; 46 the
black toner having chromaticity values of a* = -3.5 to 6.5, b* = -6.0 to
4.0, and L* = 26.0 to 36.0; the black toner showing a triboelectric charge
of -5 to -20 uC/g with respect a ferrite carrier coated with
fluorine-containing resin-styrene type resin containing 70 wt.% or more of
carrier particles having 63 to 44 um (250 mesh to 350 mesh). The present
invention further provides four two-component colour developers each
comprising (1) one 50 of the above yellow toner composition, magenta toner
composition, cyan toner composition and black toner composition, and (2) a
ferrite carrier coated with a fluorine-containing resin-styrene type resin.
The present invention further provides a multi-colour toner kit for
developing electrostatic latent images, comprising a yellow toner package
containing a yellow toner composition, a magenta toner package containing
magenta toner composition, a cyan toner package containing a cyan toner
composition and a 55 black toner package containing a black toner
composition. The present invention further provides a process for forming a
multi-colour image according to Claim 1, using the above mentioned four
two-component developers. 



4    EP 0 275,636 B1 These and other 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. 5  BRIEF DESCRIPTION OF THE
DRAWINGS Figure 1 is a schematic sectional view showing an outline of a
color electrophotographic copying machine to which the color toner kit of
the present invention is applied; Figure 2 is an enlarged sectional view of
developer supply system and a development system of the 10    copying
machine shown in Figure 1; Figure 3 is a graph showing relations between
triboelectric charge and environmental conditions with respect to a cyan
toner of Example 1 and a magenta toner of Comparative Example 2 described
hereinafter; Figure 4 is a chromaticity diagram showing chromaticities of
yellow toner, magenta toner, cyan toner and 15    black toner, chromaticity
of red obtained by superposition of the magenta toner and the yellow toner,
chromaticity of blue obtained by superposition of the magenta toner and the
cyan toner, and chromaticity of green obtained by superposition of the cyan
toner and the yellow toner in Example 1 and chromaticity of a magenta toner
in Comparative Example 4; Figure 5 is a graph showing the spectral
reflectances of the respective toners and the carrier used in 20    Example
1; and Figure 6 is a schematic perspective view of an apparatus for
measuring the triboelectric charge of a toner. DETAILED DESCRIPTION OF THE
INVENTION 25 An example of a multi-color or full-color electrophotographic
copying machine for practicing the color electrophotographic process
according to the present invention is explained with reference to Figure 1.
An electrostatic latent Image formed on a photosensitive drum 1 by
appropriate means is developed by a developer contained in a developing
apparatus 2-1 fixed on a rotary developing unit 2. The resultant toner 30
image Is transferred by the operation of a transfer charger 8 onto a
transfer material such as plain paper held on a transfer drum 6 by a
gripper 7. For a second color development and transfer, the rotary
developing unit 2 Is rotated to have a developing apparatus 2-2 face the
photosensitive drum 1. A latent image on the photosensitive drum 1 is then
developed by a developer in the developing apparatus 2-2, and the resultant
toner image is again 35 transferred in superposition on the same transfer
material as described above. The development and transfer are similarly
conducted for third and fourth colors. In this way, the transfer drum 6 is
rotated in a prescribed number of times while holding thereon the transfer
material to transfer the prescribed number of color images in
superposition. The corona chage for electrostatic transfer is preferably
successively increased for successive color toner images by increasing the
transfer current 40 such that transfer current for first color < transfer
current for second color < transfer current for third color < transfer
current for fourth color. The transfer material after the multiple transfer
is separated from the transfer drum 6 by means of a separation charger 9
and passed through a fixer 10 to provide a full-color copy image. 



Replenishing toners supplied to developing apparatus 2-1 to 2-4 are
supplied from replenishing hoppers 45 3 provided for respective color
toners In a constant amount based on a replenishing signal through toner-
conveying cables 4 to toner replenishing tubes 5 disposed at the center of
the rotary developing unit 2 and then sent to the respective developing
apparatus. The replenishing toner is preliminarily mixed uniformly with a
developer already contained in the developing apparatus to provide a
prescribed toner concentration by means of mixing-conveying screws 12
(Figure 2) in the developing apparatus. At this time, the mixing 50 ratio
between the carrier and the toner in the developer is a very important
factor from the veiwpoint of development effect. A developer attached onto
the surface of a sleeve containing therein a magnet is caused to rub an
electrostatic latent image to visualize the latent image with the toner
therein. As a result, the toner in the developer Is gradually consumed to
lower the ratio of the toner to the carrier, i.e., to lower the toner 55
concentration. Accordingly, the toner is replenished as desired. In this
instance, if the toner is replenished exceeding an appropriate level, there
arise difficulties that the image density is increased too much and fog is
also increased. Accordingly, it is necessary to accurately detect the toner
concentration in order to continuously obtain images of a preferable color
tone. 5    EP 0 275 636 B1 Several methods for automatic control of toner
concentration are known heretofore. For example, Japanese Patent
Publication No. 17245/1963 has proposed a method wherein different colors
of a carrier and a toner are used, a change in color of the mixture due to
consumption of the toner is optically detected, and the replenishing of the
toner to the developer is controlled corresponding to the change thereby to
keep 5  a constant toner concentration. This method is however not
applicable where the carrier and the toner have similar colors. A widely
used developer comprises a black toner comprising a mixture of a binder,
carbon black and a charge control agent, and a carrier composed of powder
of various iron or ferrite, such as electrolytic iron, reduced iron,
atomized iron, magnetite, Fe-Zn ferrite, and Fe-Co ferrite or
surface-oxidized product or surface-treated product of these powders. The
diffusion reflectivities of such a carrier and a toner 10  are both small
and have a small difference therebetween. Moreover, the quantity of
reflected light from the developer is small. Accordingly, it Is difficult
to detect the toner concentration. Our research group has proposed a method
for accurate detection of a toner concentration wherein the reflection or
transmission density in an infrared region of a developer is detected
(Japanese Laid-Open Patent Application No. 107853/1978). According to this
method, a large change in reflectivity (change in 15  reflecting light
quantity) corresponding to a change in toner concentration is attained, so
that an improved detection is attained. This method is applicable not only
to white and black copying but also to color- copying. In this method,
however, as the reflecting light or transmitted light from a toner in the
infrared region is utilized, carbon black, iron black or nigrosine dye
which has been conventionally used as a black colorant cannot be used, but
it is necessary to use a colorant showing reflection or transmission in the
20  infrared region. As another method, Japanese Laid-Open Patent
Application Nos. 83727/1973 and 11936/1982 have proposed a method wherein
two or more colorants which reflect or transmit infrared rays and are not
black are appropriately blended and kneaded with a binder resin to provide
a black toner, and the toner Is used. It is possible to obtain a black
toner by combining non-black colorants. However, this proposal only aims at
25 generating a black color through appropriate mixing of colorants as a
principal object and does not consider 



the electrophotographic characteristics. Thus, Japanese Patent Application
No. 63727/1973 or 119363/1982 contains no specific description about
factors affecting the electrophotographic characteristics other than the
colorants. We propose herein a color toner having a sufficient spectral
reflection characteristic in the near infrared 30 region and also have
electrophotographic characteristics, and a two-component developer
containing the toner. Each of the yellow, magenta, cyan and black toner
preferably has a spectral reflectance of 40 % or more, more preferably 60 %
or more, particularly preferably 70 % or more in the near Infrared region,
particularly from 900 to 1000 nm. 35     Theoretically, only a small
difference spectral reflectance is required between the toner and the
carrier. If the difference in spectral reflectance is below 40 %, however,
the detection becomes unstable because of factors such as the spectral
transmittance of optical fiber, the spectral transmittance of a dichroic
mirror, and the S/N ratio of an electric signal processing circuit in a
detection apparatus, and the assembly tolerance of the detection apparatus.
As a result, the carrier and the toner cannot be stably discriminated 40
and the toner concentration cannot be quantitatively determined. A
full-color copying machine operates through the combination of a plurality
of colors, so that good images cannot be obtained or retained if the
difference in spectral reflectance of even one color toner is below 40 %.
The degree of agglomeration of a toner intimately concerned with the
conveying characteristic and the 45  mixing characteristic of the toner is
25 % or below, preferably 20 % to 1.0 %, more preferably 10 % to 1.0 %. The
agglomeration degree is a measure of fluidity, and a larger value
represents a poor fluidity and too low a value is liable to cause toner
scattering in the apparatus because of too large a fluidity. Figure 2 is an
enlarged sectional view showing an embodiment of a toner
replenishing-development system using color toners according to the present
invention. As a result of the operation of the system, a 50 full-color
toner kit according to the present invention is formed in situ in the
apparatus. When a replenishing toner and a developer already in the
developing apparatus are mixed by means of the conveying-mixing screw 12,
an agglomeration degree exceeding 25 % leads to poor mixing of the toner
with the developer (mixing of the replenished toner with a mass of
particles comprising carrier particles to the surface of which some toner
particles are already attached electrostatically). As a result, a constant
and uniform toner 55 concentration cannot be realized in a short time, so
that the toner concentration varies locally. This leads to an ununiform
developing characteristic of the developer on the developing sleeve 13, so
that ununiform development results for the same latent image potential
causing local fog or density irregularity.    EP 0 275 636 B1 On the other
hand, an agglomeration degree of below 1.0 % promotes the scattering of the
toner in the apparatus from the developing sleeve and cause the soiling of
a corona charging wire. Further, the toner becomes too fluid, so that the
toner is liable to be passed through the toner-conveying cable 4 like a jet
- stream to cause flooding of the toner in the toner replenishing tube 5.
The replenishing of a toner from the supply hopper 3 to the developing
apparatus is effected by rotation of a supply screw 16 in the
toner-conveying cable 4 for a certain period corresponding to a signal from
a toner concentration detector. If the apparent density of the toner is
below 0.2, residence of the toner on the supply screw 16 becomes
insufficient, and as a result, a larger amount of toner than required is
supplied to 



the developing apparatus for a constant period of rotation of the screw. If
the apparent density of the toner 10 exceeds 1.5, the toner stays too long
on the screw 16, so that the toner-conveying cable is liable to be plugged,
and due to an overload thereby, the supply screw is liable to be broken.
For these reasons, the apparent density is more preferably 0.25 to 1.0,
particularly preferably be 0.3 to 0.8. The agglomeration degree and
apparent density of the toner according to the present invention may be
accomplished by selecting and controlling colored resin particles (toner
particles) having preferred fluidity, 15 the kind and amount of addition of
a fluidity improver as described herein, the particle size distribution of
the toner particles, the degree of exposure of a colorant contained in the
toner to the toner particle surface (in other words, compatibility of the
colorant in the binder resin), and the kind of the colorant. A colour toner
according to the present invention may have a volume-average particle size
of 11.0 to 14.0 um, preferably 11.7 to 13.5 um, more preferably 11.7 to
13.3 um; a number-basis distribution such 20 that toner particles of 6.35
um or smaller occupies 30 % by number or less, preferably 25 % by number or
less, more preferably 20 % by number or less; a volume-basis distribution
such that toner particles of 20.2 um. or larger occupies 9 wt. % or less,
preferably 7 wt. % or less, more preferably 5 wt. % or less. If the
volume-average particle size exceeds 14.0 um and/or particles of 20.2 um or
larger exceed 9 wt. %, there arises an increased tendency of roughening of
images, blurring of characters or scattering. 25     The number-basis
proportion of toner particles of 6.35 um or smaller (fine powder) is
closely connected to degree of scattering and we have a knowledge that a
toner containing 30 % by number or more of the fine powder causes
scattering which is two or more times that encountered with a toner
containing 18 % by number of the fine powder. The scattering results in
soiling of a charging wire, soiling of optical fiber in the toner
concentration detector, inoperability of sliding parts due to accumulation
of scattered toner and 30 attachment of scattered toner to non-image parts
in an electrostatic latent image on the photosensitive drum to cause fog or
poor cleaning, thus leading to a remarkable decrease in life of the copying
machine. According to our study, if the amount of scattering becomes two
times, the life and the interval of periodical cleaning is noticeably
decreased to 1/2 -1/4 or even less. A volume-average particle size of below
11.0 um invites an increase in amount of ultra fine powder at 35 the time
of toner production leading to fog and impairment of image quality, and
requires much time and energy in the pulverization step in toner production
to invite an increase in production cost. In full-color development, it is
preferred that the respective toners of yellow, magenta, cyan and black
have substantially the same particle size, particle size distribution,
degree of agglomeration, apparent density, triboelectric charge and
apparent viscosity in view of the fact that the same image forming process
40 is applied. For this reason, the kind and the amount of addition of the
colorant, charge control agent and fluidity improver are appropriately
controlled for the respective colors. The toner and the two-component
developer provide especially preferred results when applied to the
following developing method (hereinafter referred to as "J/B development").
Referring to Figure 2, between the developing sleeve 13 and the
photosensitive drum 1 having an 45 electrostatic latent image, a bias
electric field comprising an AC component and a DC component is applied. In
the development region, it is preferred that the carrier on the developing
sleeve 13 occupies 1.5 - 40 vol.%, preferably 2.0 - 30 vol.%, of the space
formed between the developing sleeve 13 and the photosensitive drum 1. The
AC component electric field may have a frequency of 1000 - 3000 Hz, and the
peak-to-peak voltage (Vpp) is adjusted to such a value (preferably 1000 to
2500 Vpp) that the electrostatic so latent image is not destroyed but the
toner is moved between the developing sleeve 13 and the photosensitive drum
1, whereby the toner on the developing sleeve 13 and the toner attached to
the surface of the carrier are transferred to the photosensitive drum 1 to
develop the latent image. This development system is referred to as the
"J/B development" system. In the present invention, the "development
region" 



refers to a region in which the toner is transferred or supplied from the
developing sleeve to an electrostatic 55 latent image-bearing member such
as the photosensitive drum. The volume ratio of the carrier in the
development region may be calculated as [err] 7    EP 0 275 636 B1 wherein
M denotes the coating amount of the developer on a unit area of the
developing sleeve (g/[err]), h the height of the space in the developing
region, p the true density of the carrier (g/[err]), and C/(T+C) the weight
percentage (%) of the carrier in the developer on the sleeve. 5   - In a
specific embodiment using the toner and the two-component developer
according to the present invention, M was 0.02 - 0.05 g/[err], h was 0.02 -
0.05 cm, p was 4 - 5 g/[err], and C/(T + C) was 85 - 95 %. The charge of
the toner on the developing sleeve in the J/B development may be measured
by directly absorbing the developer from the sleeve, separating the toner
from the carrier and then introducing the toner to a Faraday gauge. In a
case where the developer according to the present invention is used in the
10  J/B development, the toner in the developer on the sleeve may
preferably have a charge of -5 to -30 uC/g. The J/B development provides a
high development efficiency and is effective in providing a light and/or
compact apparatus, so that it is suitable for providing a compact
full-color copying machine. This method also provides images with a high
density, little negative development and little fog. When combined with a
ferrite carrier coated with a fluorine-containing resin and a styrene-type
resin, a color toner according to the 15  present invention may preferably
have a triboelectric charge of -5 to -20 uC/g, further preferably -9 to -18
uC/g, still more preferably -10 to -17 uC/g. The above coated ferrite
carrier shows an effect of advantageously promoting the charging
characteris- tic of the color toner in the J/B development. If the charge
is below -5 uC/g, noticeable scattering of the toner from the developing
sleeve in the 20  copying apparatus at the time of development,
particularly under high temperature-high humidity conditions (e.g.,
[err],80 % RH), so that a practical application becomes difficult. If the
charge exceeds -20 uC/g, the toner is electrostatically attached too
strongly to the carrier surface under substantially normal temperature-low
humidity conditions ([err], 10 %RH), so that the transfer of the toner onto
the photosensitive member having an electrostatic latent image becomes
extremely difficult. 25  Figure 3 shows the dependency of triboelectric
charges of the toners of Example 1 and Comparative Example 1 on
environmental conditions. For a color toner for full-color copying, the
fixability of a toner is a very important factor from the viewpoint of
color mixing characteristic. Multiple layers of toners are superposed on a
transfer support material and subjected to color-mixing through one time of
fixing so as to develop various colors depending 30  on coating amounts of
the respective toners on the transfer material. Accordingly, if a toner has
a poor fixability such that fixed toner particles are discernible under
microscopic observation, the fixed toner particles cause random reflection
of incident light, thus providing a turbid image with a lower saturation
and even leading to a lowering in color reproducibility. In case where a
toner copy is formed on an OHP (overhead projector) film, the copy can
provide a dark 35  gray image for a transmissive light while it provides an
image of an almost desired colour tone for reflection light, when the toner
has a poor fixability providing poor transmission characteristics. However,
if only the fixability is considered, other difficulties are liable to
occur, such as high 



temperature offset, wrapping of transfer paper about fixing rollers. If
these difficulties are obviated by providing a device for applying a large
amount of oil, it leads to complication of the fixing apparatus, 40
increase in cost and even degradation of copied Image quality due to trace
of oil. A colour toner according to the present invention is ensured with
respect to fixability, colour-mixing characteristic and resistance to
high-temperature offset by having an apparent viscosity at [err] to [err]
poise), preferably [err] poise), more preferably [err] poise), and an
apparent viscosity at [err] 45  to [err] poise), preferably [err] poise),
more preferably [err] Pa.s ([err]poise). It is particularly preferred that
the toner has an apparent viscosity at [err] and an apparent viscosity at
[err] satisfying the relation of [err] poise) < [err]5 Pa.s ([err] poise).
50     At the same time, the heat-absorption peak value of a toner as
measured by DSC (differential scanning calorimetry) has a correlation with
the fixability of the toner. Too high a peak value provides a poor
fixability, and too low a peak value leads to a problem in storability,
particularly toner blocking in a toner bottle during storage at a high
temperature as is encountered in the hold of a ship during surface
transportation. A color toner with sufficient fixability cannot be expected
unless the apparent viscosity at 90 C, the 55  apparent viscosity at [err]
and the absorption peak temperature according to DSC measurement are all
satisfied. It is desired that a color toner according to the present
invention has an absorption peak temperature according to DSC in the range
of [err], preferably [err] more preferably [err]. 8    EP 0 275 636 B1 In
order to accomplish the apparent viscosities at  [err] and the DSC
absorption peak value, it is necessary to scrutinize a monomer composition,
monomer species, a crosslinking agent, and a polymerization initiator or a
condensation promoter for providing a binder resin and production
conditions for producing the binder resin from these components. 5     In a
full-color copying process, the glass of an image is much more important
than in printing or photography in order to provide high quality
electrophotographic images. The toner is required to show a gloss of 5.0 %
or higher, more preferably 7.0 % or higher. A glass of below 5.0 % provides
deep and somber images with poor color reproduction and image quality. The
gloss of a toner is closely related with the thermal characteristics of a
binder resin and the 10  compatibility of a colorant with the resin. In
order to provide a desired gloss, it is necessary to scrutinize the
kneading characteristic and dispersibility of toner materials. The
chromaticity of a color toner determines the range of color reproduction.
The respective colors of yellow, magenta, cyan and black must be balanced
in this respect. If any of yellow, magenta and cyan toners has an extremely
low saturation or a deviation in hue, the 15  latitude of color
reproduction is extremely restricted. In such a case, the shape of a color
hexagon as shown in Figure 4 is distorted to narrow the area inside
thereof. Green is obtained by superposition of cyan and yellow toners but
is most liable to have a lower saturation when compared with other colors
obtained by superposition (e.g., blue and red). For this reason, unless
cyan and yellow have chromaticies exceeding a certain level, it is
difficult to obtain green with good 



20  color tone and saturation. Thus, colorants have to be selected to
provide a saturation as large as possible while taking a color balance into
consideration. More specifically, It is desired to select the colorants so
that the chromaticity circle shown in Figure 4 assume a shape close to an
orthogonal hexagon and have a maximum area. In the present invention, each
color toner should satisfy the following chromaticity values or
coordinates: 25 [Yellow toner] a: -6.5 to -26.5, preferably -11.5 to -21.5;
more preferably -12.5 to -20.5; b*: 73.0 to 93.0, preferably 78.0 to 88.0,
more preferably 79.0 to 87.0; 30     L*: 77.0 to 97.0, preferably 82.0 to
92.0, more preferably 83.0 to 91.0. [Magenta toner] a*: 60.0 to 80.0,
preferably 65.0 to 75.0, more preferably 66.0 to 74.0; 35    b*: -12.0 to
-32.0, preferably -17.0 to -27.0, more preferably -18.0 to -26.0; L*: 40.0
to 60.0, preferably 40.0 to 55.0, more preferably 44.0 to 54.0. [Cyan
toner] 40    a*: -8 to -28.0, preferably -10.0 to -27.0, more preferably
-14.0 to -25.0; b*: -30.0 to -50.0, preferably -33.0 to -45.0, more
preferably -35.0 to -44.0; L*: 39.0 to 59.0, preferably 44.0 to 59.0; more
preferably 45.0 to 57.0. [Black toner] 45 a*: -3.5 to 6.5, preferably -2.0
to 5.5; b*: -6.0 to 4.0, preferably -5.0 to 3.0; L*: 26.0 to 36.0,
preferably 27.0 to 35.0. The respective color toners of the present
invention should preferably satisfy the following conditions on 50  the
chromaticity diagram. (i) Angle between cyan and yellow: 145 [err] 15*,
(ii) Angle between cyan and magenta: 95 [err] 15*, (iii) Angle between
magenta and yellow: 120 [err] 10*. Herein, the angle between cyan and
yellow refers to an angle formed between lines connecting the zero 55 point
and the cyan coordinate are the zero point and the yellow coordinate,
respectively, on the chromaticity diagram. The angle between cyan and
magenta and the angle between magenta and yellow are similarly defined. 9
EP 0 275 636 B1 The binder resin for a color toner according to the present
invention may be selected from the following resins as far as the
characteristics of the present invention are retained, styrene-type resins
inclusive of homopolymers and copolymers of styrene and its derivatives,
such as polystyrene, polychlorostyrene, poly- a-methylstyrene,
styrene-chlorostyrene copolymer, styrene-propylene copolymer,
styrene-butadiene 5  copolymer, styrene-vinyl chloride copolymer,
styrene-vinyl acetate copolymer, styrene-maleic acid copolymer,
styrene-acrylic acid ester copolymers (styrene-methyl acrylate copolymer,
styrene-ethyl acrylate copolymer, styrene-butyl acrylate copolymer,
styrene-octyl acrylate copolymer, styrene-phenyl acrylate copolymer),
styrene-methacrylic acid ester copolymers (styrene-methyl methacrylate
copolymer, styrene- 



ethyl methacrylate copolymer, styrene-butyl methacrylate copolymer,
styrene-phenyl methacrylate 10 copolymer), styrene-methyl a-chloroacrylate
copolymer, and styrene-acrylonitrile-acrylic acid ester copolymers; vinyl
chloride resin, styrene-vinyl acetate copolymer, rosin-modified maleic acid
resin, phenolic resin, epoxy resin, polyester resin, low-molecular weight
polyethylene, low-molecular weight polypropylene, ionomer resin,
polyurethane resin, silicone resin, ketone resin, ethylene-ethyl acrylate
copolymer, xylene resin, and polyvinyl butyral resin. For the toner of the
present invention, particularly preferred resins may be 15 styrene-acrylic
acid ester-type resins, styrene-methacrylic acid ester-type resins, and
polyester resins. In view of sharp melting characteristics, particularly
preferred resins may be polyester resins obtained through polycondensation
of at least a diol component selected from bisphenol derivatives
represented by the formula: CH [err] wherein R denotes an ethylene or
propylene group; x and y are respectively a positive Integer of 1 or more
providing the sum (x+y) of 2 to 10 on an average) and their substitution
derivatives, and a two- or more- functioned carboxylic acid component or
its anhydride or its lower alkyl ester, such as humaric acid, maleic 30
acid, maleic anhydride, phthalic acid, terephthalic acid, trimellitic acid,
pyromellitic acid and mixtures thereof). The carrier used In the present
invention may be composed of, e.g., iron or an alloy of iron with nickel,
copper, zinc, cobalt, manganese, chromium, and rare earth elements in the
surface oxidized form or in the surface non-oxidized form, or of an oxide
or ferrite form of these metal or alloys. The production process of 35  the
carrier is not particularly limited. It is preferred to coat the carrier
with a resin, etc., particularly in the above-mentioned J/B method. The
carrier may be coated with a resin by dipping the carrier in a solution or
suspension of a coating material such as a resin or attaching the coating
material in powder form to the carrier. The coating material on the carrier
surface may vary depending on the carrier material and may, for 40 example,
be polytetrafluoroethylene, monochlorotrifluoroethylene polymer,
polyvinylidene fluoride, silicone resin, polyester resin, metal complex of
di-tertarybutylsalicylic acid, styrene-type resin, acrylic resin,
polyamide, polyvinylbutyral, nigrosine, aminoacrylate resin, basic dye or
its lake, silica fine powder, and alumina fine powder. These coating
materials may be used singly or in combination. The coating amount of the
above coating material may be determined so that the resultant carrier 45
satisfies the above-mentioned condition but may generally be in a
proportion of 0.1 to 30 wt.%, preferably 0.5 - 20 wt.%, in total, based on
the carrier. The carrier may have an average particle size of 20 - 100 um,
preferably 25 - 70  um, more preferably 30 - 65  um. The carrier, in Its
particularly preferred form, may be composed of ternary magnetic ferrite of
Cu-Zn-Fe 50  coated with a resin combination, such as that of a
fluorine-containing resin and a styrene-type resin. Examples of the
combination include polyvinylidene fluoride and styrene-methyl methacrylate
resin; and polytetrafluorooctylene and styrene-methyl methacrylate resin.
The proportions of the fluorine-containing resin and the styrene-type resin
may be 90:10 to 20:80, preferably 70:30 to 30:70. It is preferred to coat
the ferrite particles with 0.01 to 5 wt. %, particularly 0.1 to 1 wt. %, of
the resin combination. The carrier may 55  preferably have a particle size
distribution such that particles in the range of 250 mesh-pass and 350
mesh- on occupy 70 wt.% or more. Mesh sizes referred to herein are based on
the Tyler system. A further preferred example of the fluorine-containing
resin includes vinylidene fluoridetetrafluoroethylene copolymer (10:90 to
90:10), and examples of the styrene-type copolymer include
styrene-2-ethylhexyl acrylate 10 



EP 0 275 536 B1 copolymer (20:80 to 80:20) and styrene-2-ethylhexyl
acrylate-methyl methacrylate copolymer (20 to 60  5 to 30: 10 to 50). The
coated ferrite carrier satisfying the above conditions has a sharp particle
size distribution, provides a preferable triboelectric charge and provides
a developer with improved electrophotographic characteris- 5  tics. A
two-component developer may be prepared by mixing a color toner according
to the present invention with a carrier so as to give a toner concentration
In the developer of 5.0 wt.% - 15 wt.%, preferably 6 wt.% to 13 wt.%, which
generally provides good results. A toner concentration of below 5.0 %
results in a low image density of the obtained toner image, and a toner
concentration of above 15 % is 10  liable to result in increased fog and
scattering of toner in the apparatus and a decrease in life of the
developer. In the present invention, a fluidity improver may be added to
the toner comprising colorant-containing resin particles to improve the
fluidity or flowability of the toner. Examples of the fluidity improver may
include powder of fluorine-containing resins (polyvinylidene 15 fluoride
powder and polytetrafluoroethylene powder), aliphatic acid metal salts
(zinc stearate, calcium stearate, lead stearate), metal salts (zinc oxide
powder), fine powder silica (wet-process silica dry process silica),
surface treated product of such silica with silane coupling agent, titanate
coupling agent or silicone oil. A preferred class of fluidity improver may
be fine silica powder obtained by vapor phase oxidation of 20  silicon
halide, called dry-process silica or fumed silica. Such fine silica powder
may, for example, be obtained by pyrolytic oxidation of gaseous silicon
tetrachloride in oxygen-hydrogen flame. The basic reaction scheme may be
represented as follows: [err] 25 In the above preparation step, it is also
possible to obtain complex fine powder of silica and other metal oxides by
using other metal halides such as aluminum chloride or titanium chloride
together with silicon halides. It is preferred to use silica fine powder,
of which mean primary particle size is desirably within the range 30 of
from 0.001 to 2 um, particularly preferably of from 0.002 to 0.2 um.
Commercially available silica fine powder produced through vapor-phase
oxidation of silicon halide to be used in the present invention include
those sold under the trade names as shown below. 35
AEROSIL (Nippon Aerosil K.K.)            130 200 300 380 TT 600 MOX170 MOX
80 COK 84 Ca-O-Sil (Cabot Co.)                     M-5 MS-7 



45                                                               MS-75 HS-5
EH-5 Wacker HDK N 20 (WACKER-CHEMIE GMBH)  V 15 N 20E T 30 T 40 D-C Fine
Silica (Dow Corning Co.) Fransol (Fransil Co.) 55 It is further preferred
to use hydrophobic silica fine powder obtained by subjecting the
dry-process silica fine powder to a hydrophobicityimparting treatment. Such
hydrophobic silica fine powder having a hydrophobicity of 30 - 80 as
measured by the methanol titration is particularly preferred.    EP 0 275
636 B1 A hydrophobicity-imparting treatment may be effected by treating the
silica fine powder with an organosilicon compound capable of reacting with
or being physically adsorbed on the silica fine powder. Example of the
organosilicon compound include: hexamethyldisilazane, trimethylsilane,
trimethylch- lorosilane, trimethylethoxysilane, dimethyldichlorosilane,
methyltrichlorosilane, allyldimethylchlorosilane, al- 5
lylphenyldichlorosilane, benzyldimethylchlorosilane,
bromomethyldimethylchlorosilane, a-chloroethyltrich- lorosilane,
B-chloroethyltrichlorosilane, chloromethyldimethylchlorosilane,
triorganosilylmercaptan, trimethyl- silylmercaptan, triorganosilyl
acrylate, vinyldimethylacetoxysilane, and further dimethylethoxysilane,
dimethyldimethoxysilane, diphenyldiethoxysilane, hexamethyldisiloxane,
1,3-divinyltetramethyldisiloxane, 1,3-diphenyltetramethyldislloxane, and
dimethylpolysiloxanes having 2 to 12 slloxane units per molecule and 10
containing each one hydroxyl group bonded to Si at the terminal units and
the like. These may be used alone or as a mixture of two or more compounds.
The hydrophobic silica fine powder may preferably have a particle size in
the range of 0.003 to 0.1 u. Examples of the commercially available
products may include Tullanox-500 (available from Tulco Inc.), and AEROSIL
R-972 (Nihon Aerosil K.K.). 15    The fluidity-improver may be added to the
toner in a proportion of 0.01 to 10 wt. parts, preferably 0.1 to 5 wt.
parts, per 100 wt. parts of the toner. Below 0.01 wt. part, a substantial
effect of fluidity improvement cannot be obtained, and more than 10 wt.
parts leads to fog and blurring of images and promotes scattering of the
toner In the apparatus. In the present invention, it is not advisable to
use a colorant, such as C.I. Disperse Y 164, C.I. Solvent Y 20  77 and C.I.
Solvent Y 93. Examples of the colorants suitable for the purpose of the
present invention may include the following pigments or dyes. Examples of
the dyes may include: O.I. Direct Red 1, C.I. Direct Red 4, C.I. Acid Red
1, C.I. Basic Red 1, C.I. Mordant Red 30, 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, and C.I. Mordant Blue 7. 25     Examples of the pigments may
include: Naphthol Yellow S, Hansa Yellow G, Permanent Yellow NCG, Permanent
Orange GTR, Pyrazolone Orange, Benzidine Orange G. Permanent Red 4R,
Watching Red calcium salt, Brilliant Carmine 3B, Fast Violet B. Methyl
Violet Lake, Phthalocyanine Blue, Fast Sky Blue, and Indanthrene Blue BC. 



Particularly preferred pigments may include disazo yellow pigments,
insoluble azo pigments and copper 30 phthalocyanine pigments, and
particularly preferred dyes may include basic dyes and oil soluble dyes.
Particularly preferred examples may include: C.I. Pigment Yellow 17, C.I.
Pigment Yellow 15, C.I. Pigment Yellow 13, C.I. Pigment Yellow 14, C.I.
Pigment Yellow 12. C.I. Pigment Red 5, C.I. Pigment Red 3, C.I. Pigment Red
2, C.I. Pigment Red 6, C.I. Pigment Red 7, C.I. Pigment Blue 15, C.I.
Pigment Blue 16, copper phthalocyanine pigments having two to three
carboxybenzamidomethyl groups, and copper 36  phthalocyanine pigments,
represented by the following structural formula (1), which have a
phthalocyanine skeleton to which 2 - 3 carboxybenzamidomethyl group in the
form of Ba salts are attached. 40 45 50 55 12    EP 0 275 636 B1 [err]
Particularly preferred examples of dyes may include: C.I. Solvent Red 49,
C.I. Solvent Red 52, C.I. 25  Solvent Red 109, C.I. Basic Red 12, C.I.
Basic Red 1, and C.I. Basic Red 3B. As for the content of the colorants, a
yellow colorant for providing a yellow toner, which sensitively affects the
transparency of an OHP film, may preferably be used in a proportion of 0.1
to 12 wt. parts, more preferably 0.5 - 7 wt. parts, per 100 wt. parts of
the binder resin. A proportion of more than 12. wt. parts provides a poor
reproducibility of mixed colors of yellow, such as green, red and skin
color. 30     A magenta colorant and a cyan colorant for providing the
magenta and cyan toners,  respectively, may preferably be used In a
proportion of 0.1 to 15 wt. parts, more preferably 0.1 - 9 wt. parts, per
100 wt. parts of the binder resin. In case of a black toner containing two
or more colorants in combination, the addition of more than 20 wt. parts in
total is liable to cause spending thereof to the carrier and cause the
colorants to be exposed on 35 the toner surface, thus inviting increased
sticking of the toner onto the photosensitive drum to instabilize the
fixability. For this reason, the amount of the colorants in the black toner
should preferably be 3 to 15 wt. parts per 100 wt. parts of the binder
resin. A preferred combination of colorants for providing a black toner may
be that of a disazo type yellow pigment, a monoazo-type red pigment and a
copper phthalocyanine-type blue pigment. The proportional 40 ratios of the
yellow pigment, the red pigment and the blue pigment may preferably be
1:1.5 to 2.5:0.5 to 1.5. As for the preferable examples, the disazo-type
yellow pigment may be C.I. Pigment Yellow 17 or C.I. Pigment Yellow 13, the
monoazo-type red pigment may be C.I. Pigment Red 5 or C.I. Pigment Red 7,
and the copper phthalocyanine-type blue pigment may be C.I. Pigment Blue
15. It is also preferred to add a charge control agent in order to
stabilize the negative chargeability to the 45 toner according to the
present invention. In this instance, it is preferred to use a colorless or
thin-colored negative charge control agent so as not to affect the color
tone of the toner. The magnetic charge control agent may for example be an
organo-metal complex such as a metal complex of alkyl-substituted salicylic
acid (e.g., chromium complex or zinc complex of di-tertiary-butylsalicylic
acid). The negative charge control agent may be added to a toner in a
proportion of 0.1 to 10 wt. parts, preferably 0.5 to 8 wt. parts, per 100
50 wt. parts of the binder resin. 



Hereinbelow, various methods for measuring the physical properties
characterizing the tone according to the present invention are inclusively
described. (1) Particle size distribution 55 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, a volume-basis distribution, a
number-average particle size and a volume-average particle size, and a 13
EP 0 275 636 B1 personal computer CX-1 (available from Canon KK.) are
connected. For measurement, a 1 %-NaCI aqueous solution as an electrolytic
solution is prepared by using a reagent-grade sodium chloride. Into 100 to
150 ml of the electrolytic solution, 0.1 to 5 ml of a surfactant,
preferably an alkylbenzenesulfonic acid salt, is added as a dispersant, and
0.5 to 50 mg, preferably 2 to 200 5  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 ultrasonic
disperser, and then subjected to measurement of particle size distribution
in the range of 2 - 40 um by using the above- mentioned Coulter counter
Model TA-II with a 100 um-aperture to obtain a volume-basis distribution
and a number-basis distribution. From the results of the volume-basis
distribution and number-basis distribution, 10 the volume-average particle
size, the percentage (%) by number of toner particles having particle sizes
of below 6.35 um, and the percentage (%) by weight (i.e., % by volume) of
particles having particle sizes of above 20.2 um of the sample toner are
calculated. (2) Agglomeration degree 16 The agglomeration degree is used as
a measure for evaluating the fluidity of a sample (e.g., a toner
composition containing a fluidity improver. A higher agglomeration degree
is judged to represent a poorer fluidity of the sample. As an instrument
for measurement, Powder Tester (available from Hosokawa Micron K.K.) is
used. 20     For measurement, a 260 um (60-mesh) sieve, a 160 um (100
mesh)-sieve and a 80 um (200-mesh sieve are superposed in this order from
the above and set on a vibration table. An accurately measured sample in an
amount of 5 g is placed on the 260 um (60-mesh) sieve, and the vibration
table Is subjected to  vibration for about 15 seconds under the conditions
of an input voltage to the vibration table of 21.7 V, and a vibration
amplitude in the range of 60 - 90 um (a rheostat scale: about 2.5). The
weights of the 25 sample remaining on the respective sieves are measured to
calculate the agglomeration from the following equation: Agglomeration
degree (%) = (sample weight on 260 um (60-mesh) sieve/5 g) x 100 + (sample
weight on 160 um (100-mesh) sieve/5 g)x 100 x 3/5 + (sample weight on 80 um
(200-mesh) sieve/5 g)x 100 x 1/5 30 The sample before the measurement is
left standing under the conditions of [err] and 63 %RH and is subjected to
measurement under the conditions of 23 C and 63 %RH. (3) Apparent density
35 Powder Tester (available from Hosokawa Micron K.K.) is used for
measurement of the apparent density. 



A 260 um (60-mesh) sieve is placed on a vibration table, and right under
the sieve, a preliminarily weighed 100 cm3-cup for measurement of apparent
density is placed. Then, vibration is started at a rheostat scale of 2.0. A
sample is gently poured on the vibrating 260 um (60-mesh) sieve so as to
pass through the sieve 40 into the cup. When the cup is filled with a heap
of the sample, the vibration is terminated and the heap of the sample is
leveled at the top of the cup. Then, the sample is weighed accurately by a
balance. As the inner volume of the cup for measurement is 100 [err], the
apparent density (g/[err]) of the sample is obtained as the sample weight
(g)/100. The sample before the measurement is left standing under the
conditions of [err] and 63 %RH and is 46 subjected to measurement under the
conditions of [err] and 63 %RH. (4) Apparent viscosity Flow Tester Model
CFT-500 (available from Shimazu Seisakusho K.K.) is used. Powder having
passed so through a 260 um (60-mesh) sieve is used as a sample and weighed
is about 1.0 to 1.5 g. The sample is pressed under a pressure of 100 kg/cm2
for 1 minute by using a tablet shaper. The pressed sample is subjected to
measurement by means of Flow Tester in an environment of temperature of
about [err] and relative humidity of 30 - 70 % under the following
conditions: 55 14    EP 0 275 636 B1 RATE TEMP   6.0 D/M ([err]/min) SET
TEMP    70.0 DEG ([err]) MAX TEMP    200.0 DEG INTERVAL    3.0 DEG PREHEAT
300.0 SEC LOAD         20.0 KGF (kg) DIE (DIA)    1.0 MM (mm) DIE (LENG)
1.0 MM PLUNGER      1.0 [err] ([err]) 10 From the resultant
Temperature-Apparent density curve, the apparent densities of the sample at
90 * C and [err] are read and recorded. 15  (5) Chromaticity Totally 7
colors of solid image samples are prepared, including yellow, magenta,
cyan, black, red (superposition of magenta and yellow), blue (superposition
of magenta and cyan), and green (superposition of cyan and yellow), on
plain paper such as sunflower paper as a transfer paper. The solid images
in the 20  respective colors are adjusted to have an Image density in the
range of 1.5  0.2 according to measurement by a reflection densitometer
(preferably Model RD-914 available from McBeth Co.) Such solid images may
for example be obtained by using a laser color copying machine (available
from Canon K.K.) under set conditions of a toner concentration of 9 - 10 %
for each of yellow, magenta, cyan and black and a potential contrast of 150
- 250 V and environmental conditions of [err], 60 %RH. 26     These solid
images are subjected to measurement of spectral reflectances in the range
of 390 - 730 nm by using a high-speed spectral luminance meter (available
from Murakami Shikisai Kenkyusho K.K.). Then, the tristimulus values of X,
Y and Z of each solid image sample are measured according to JIS 



Z-8722 "Method of Measurement for Colour of Materials Based on the CIE 1931
Standard Colorimetric System", and chromaticity values or coordinates (a*,
b* and L*) are obtained from the tristimulus values. so     More
specifically, the stimulus values X, Y and Z are obtained by using
specified achromatic light-C as the light source, a two-degree field for
the color matching function and the spectral reflectances of the sample in
the range of 390 - 730 nm at an interval of 10 nm based on the following
equations: [err] wherein S(X) represents the C light source, [err]
represent color matching functions, and [err] 50 represents a spectral
reflectance. From the X, Y and Z values, these chromaticities (a*, b*, L*)
are obtained from the following equations: [err] wherein [err] respectively
denote the stimulus values of the light source color and are represented by
the following equations: 15    EP 0 275 636 B1 [err] (6) Heat-adsorption
peaks according to DSC 20    DSC stands for differential scanning
colorimetry. A differential scanning calorimeter DSC 7 (available from
Perkin Elmer Corp.) is used. A sample is accurately weighed in 5 - 20 mg,
preferably about 10 mg. The sample is placed on an aluminum pan with the
use of an empty aluminum pan as the reference and is subjected to DSC in
the temperature range of 30 C to 200 C at a temperature raising rate of
[err]/min in the environment of 25 normal temperature and normal humidity.
The absorption peak referred to herein is a temperature at which a main
absorption peak is observed in the temperature range of 40 - [err]. (7)
Triboelectric charge so     An instrument as shown in Figure 6 is used, for
measurement of a triboelectric charge of a toner. A mixture of a sample
toner for measurement of triboelectric charge and a carrier in a mixing
weight ratio of 1:9 is charged in a polyethylene bottle with a volume of 50
- 100 ml and shaked by hands for about 10 - 40 seconds. Then, about 0.5 to
1.5 g of the shaked mixture (developer) is charged in a metal container 22
for measurement provided with a 500-mesh screen 23 at the bottom as shown
in Figure 6 and covered with a 35  metal lid 24. The total weight of the
container 22 is weighed and denoted by [err] (g). Then, an aspirator 21
composed of an insulating material at least with respect to a part
contacting the container 22 is operated, and the toner in the container is
removed by suction through a suction port 27 sufficiently (preferably for
about two minutes) while controlling the pressure at a vacuum gauge 25 at
250 mm.Aq. by adjusting an aspiration control valve 26. The reading at this
time of a potential meter 29 connected to the container by 40 the medium of
a capacitor having a capacitance C (uF) is denoted by V (volts). The total
weight of the container after the aspiration is measured and denoted by
[err] (g). Then, the triboelectric charge (uC/g) of the toner is calculated
as: CxV/([err]). The carrier used for the measurement is a ferrite carrier
coated with fluorine containing resin-styrene type resin and comprises 70
wt.% or more, preferably 75 - 95 wt.%, of particles having sizes in the
range of 45  63 to 44 um (250 to 350 mesh). More specifically, the carrier
is a ferrite carrier coated with 0.2 - 0.7 wt.% of a 5:5 mixture of
vinylidene fluoride-tetrafluoroethylene copolymer and styrene-2-ethylhexyl
acrylate- methyl methacrylate copolymer. 



The sample (toner or toner composition) and the carrier used for the
measurement are left standing for at least 12 hours in the environment of
[err] and 60 %RH before the measurement. The measurement of 50
triboelectric charge is also conducted in the environment of 23 C and 60%
RH. (8) Gloss A gloss meter Model [err] -10 (available from Nihon Denshoku
K.K.) is used. The solid color images used 55 for measurement of
chromaticity are also used herein. For measurement, a voltage of 6 volts is
supplied to the gloss meter from a constant-voltage power supply, and the
light-projecting angle and the light-receiving angle are respectively set
to 60'. 16    EP 0 275 636 B1 Zero point adjustment and standard adjustment
are conducted by using a standard plate. Then, measurement is conducted by
placing a sample image on the sample table, and further by superposing
thereon three sheets of white paper. The values indicated on the display
are read in % units. At this time, the S - S/10 changeover switch is set to
the S side and the angle-sensitivity changeover switch is set to 45 5
-60. For measurement, samples having an image density in the range of 1.5
0.1. (9) Spectral reflectance 10     Yet non-fixed images after transfer
are measured. Thus, the reflectances from toner particles constitut- ing
the yet non-fixed images on the transfer material are measured. A
spectrophotometer DK-2A (available from Beckman Instruments Inc.) is used
to measure spectral reflectances in the range of 700 - 1050 nm. A toner
concentration in a developer is detected by measuring and comparing the
reflectances of toner 16 particles of each color and the carrier in the
near infrared region. (10) Hydrophobicity The hydrophobicity of silica fine
powder having a surface imparted with a hydrophobicity is measured 20  by
the methanol titration test, which is conducted as follows. Sample silica
fine powder (0.2 g) is charged into 50 ml of water in a 250 ml-Erlenmeyers
flask. Methanol is added dropwise from a burst until the whole amount of
the silica is wetted therewith. During this operation, the content in the
flask Is constantly stirred by means of a magnetic stirrer. The end point
can be observed when the total amount of the fine silica particles is
suspended in the liquid, and the hydrophobicity 25  is represented by the
percentage of the methanol in the liquid mixture of water and methanol on
reaching the end point. The toner kit according to the present invention
may be formed as a set of the respective color toners each contained in a
separate toner container, such as a bottle, adapted for storage, or may be
formed as a set of the four color toners supplied in a copying machine.
Further, the full-color toner kit may be formed as 30 a set of the
respective color toners of magenta, cyan, yellow and black separately
charged in 4 chambers in a single toner container. In any case, the
full-color toner kit according to the invention is finally formed as a set
of four color toners in a full-color copying machine. Hereinbelow the
present invention is more specifically explained with reference to specific
Examples and Comparative Examples. 35 Example 1 



Four color toners were prepared by adding colorants and charge control
agent shown in the following table in the indicated proportions
respectively to 100 wt. parts of a polyester resin obtained by condensation
40  of propoxidized bisphenol and humaric acid. 45 50 55 17    EP 0 275 636
B1 Each colour toner was prepared in the following manner.A mixture
containing the above  ingredents in the prescribed amounts was sufficiently
pre-mixed by means of a Henschel mixer and then melt-kneaded on a
three-roll mill at least two times. After cooling, the kneaded product was
coarsely crushed to about 1 - 50 2 mm by using a hammer mill and then
finely pulverized particle sizes below 40 um by means of a pulverizer based
on an air-jet system. The fine pulverized product was classified to provide
the particle size distribution according to the present invention mainly by
selecting 2 to 23 um. The classified product in an amount of 100 wt. parts
was externally mixed with 0.5 wt. part of hydrophobic silica fine powder
(hydrophobicity = 65) treated with hexamethyidisilazane, as a fluidity
improver, to obtain a color toner. 55     The color toner in an amount of 8
- 12 wt. parts was mixed with a Cu-Zn-Fe-basis ferrite carrier coated with
about 0.5 wt. % of a 50:50 (wt)-mixture of vinylidene
fluoride-tetrafluoroethylene copolymer (copolymerization weight ratio =
8:2) and styrene-2-ethylhexyl acrylate-methyl methacrylate copolymer
(copolymerization weight ratio =45:20.35) so as to provide a total amount
of 100 wt. parts, whereby a two- 18    EP 0 275 636 B1 component developer
was prepared. In the above-described manner, four developers respectively
containing toners of four different colors, i.e., yellow, magenta, cyan and
black, were prepared. In consideration of color-reproduction characteristic
and toner-scattering, the concentrations of the toners of yellow, magenta,
cyan and black in the developers 5  were made 9 wt.%, 8 wt.% 10. wt % and
10 wt.%, respectively. The spectral reflectances in the near infrared
region of these color toners and the coated carrier are shown in Figure 5.
Figure 5 shows that a large difference in spectral reflectance is observed
in the region of 900 - 1000 nm. A copying test was conducted by using a
color electrophotography apparatus provided with a 10
replenishing-development system and having an OPC photosensitive drum as
shown in Figures 1 and 2. The test was conducted while applying a bias of
200 Hz, 1800 Vpp between the photosensitive drum 1 and the nonmagnetic
metal sleeve 13. The development and transfer of the respective color
toners were effected in the order of the magenta toner, cyan toner, yellow
toner, and black toner. The current for transfer applied to the transfer
corona 15  charger was 200 mA for the magenta toner, 250 mA for the cyan
toner, 300 mA for the yellow toner and 150 mA for the black toner. A
replenishing toner suppled by the supply screw 16 in the toner-conveying
cable 4 was supplied to the 



developing apparatus 2-2 through the toner supply port 15 connected to the
developing apparatus. When the developing apparatus was rotated to arrive
at a position oppoiste to the photosensitive drum 1, the 20 replenished
toner was uniformly mixed in a very short instant with the developer
already contained in the developing apparatus by the action of the mixing
and conveying screw 12, to form a two-component developer with a constant
toner concentration. The developer was supplied to the developing sleeve in
a colorant amount by the developer regulating blade 14, and the negatively
charged toner therein was transferred to the photosensitive drum 1 having a
negatively charged electrostatic latent image through 25 reversal
development based on the J/B development method at a position where the
developing sleeve 13 and the photosensitive drum were opposite to each
other. In this example, the distance between the sleeve and the
photosensitive drum was set to 450 um in the development region. By using
the above method, full-color images free of fog and faithfully reproducing
an original color chart were obtained even after [err] sheets of successive
copying in a full-color mode. The conveying of 30 toner and detection of
the toner concentration in the developer In the copying machine were well
conducted to provide a stable image density. Even In case of copying on an
OHP film, the transparency of the resultant toner image was also very good.
The triboelectric charges of the yellow, magenta, cyan and black toners
were -15.8 uC/g, -15.0 uC/g, -13.5 uC/g and -16.1 uC/g, respectively.
Figure 3 shows the dependency of the triboelectric charge of the 35 cyan
toner on the environments. Several parameters for the respective developers
in the development region in this example were measured as follows. 40
Coating  rate   C/(T+C) Triboelectric charge of toner on Developer
(mg/[err])            (%)       the  sleeve   ( uC/g) Yellow
35.2              91.1                -19.3 Magenta                33.4
92.1                -15.2 Cyan                   33.8             90.2
-16.6 Black                  34.1             89.9                -17.7 55
Figure 4 shows a chromaticity diagram obtained at this time, and the Table
1 given below shows the chromaticity values and gloss values for the
respective color toners.    EP 0 275 646 B1 Further, the respective color
toners shows the apparent viscosities at [err] and DSC heat- absorption
peaks as shown in Table 2 below, and particle size distribution
agglomeration degree and apparent density as shown in Table 3 below. 5
Table  1 Chromatic ity to                                 a*         b*
L*         Gloss Toner Yellow                -16.0       82.0       87.0
7.5  % Magenta                71.0    -23.0         50.0       16.1
.. ... Cyan                  -18 .0    -4 1. 0      49.0       1 0.8 



Black                   1.0       -1.0       31.0       12.3 Table 2 Item
Apparent viscosity(Pa.s)                 DSC 30
absorption Toner        at [err]              at [err]            peak
Yellow       [err] [err] Magenta    [err] Cyan         [err] Black
[err] 40 45 50 55 20    EP 0 275 636 B1 Example 2 55     Example 1 was
repeated except that the colorants for magenta were replaced by 0.8 wt.
part of C.I. Basic Red 12 and 0.2 wt. part of C.I. Disperse Violet 32. As a
result of a successive copying test conducted In the same manner as in
Example 1, good images free of sweeping traces were obtained even after
[err] sheets of copying. The parameters of the magenta toner are shown in
Table 4 (Tables 4-1 to 4-4). 21    EP 0 275 636 B1 Example 3 Example 1 was
repeated except that the colorant for cyan was changed to 60 wt. parts of
C.I. Pigment Blue 15, and the colorant for yellow was changed to 2.3 wt.
parts of C.I. Disperse Yellow 54. As a result of 6 the copying test
conducted in the same manner as in Example 1, preferable images free of fog
and with good color balance were obtained. The parameters of the cyan and
yellow toners are shown In Table 4. Example 4 10    Example 1 was repeated
except that the colorant for yellow was changed to 4.6 wt. parts of C.I.
Pigment Yellow 13. As a result of the test conducted in the same manner as
in Example 1, good conveying characteristics under successive copying and
satisfactory mixing characteristic of the developer were observed. The
parameters of the yellow toner are shown in Table 4. 15 Example 5 Example 1
was repeated except that the colorants for black were changed to the
following prescription: C.I. Pigment Blue 15   1.4 wt. parts C.I. Basic Red
1   1.8 wt. parts Valifast Yellow 3120   1.5 wt. parts A successive copying
test for [err] sheets was conducted in the same manner as in Example 1. The



25 accuracy of detection of toner concentration in the developer was
sufficient for practical use. The parameters of the black toner are shown
in Table 4. Comparative Example 1 30   Example 1 was repeated except that
the colorants of black was replaced by only 7.5 wt. parts of carbon black.
As a result of a test conducted in the same manner as in Example 1, the
resultant images contained noticeable density irregularities and were not
practically acceptable, because the black toner showed a spectral
reflectance of 10 % or below to make the detection of the toner
concentration unstable. 35  Comparative Example 2 Example 1 was repeated
except that the colorants for magenta were replaced by 4.0 wt. parts of
C.I. Lithol Rubine pigment 57 and the content of the chromium-containing
organic complex was changed to 10 wt. parts. As a result, the resultant
images were poor in color-reproducibility and showed a low saturation. 40
During the successive copying, the toner was spent to the carrier to lower
the triboelectric charge, whereby the scattering of the toner in the
apparatus became intense and the optical fiber for detection of toner
concentration was soiled to cause a detection failure on copying of 0.8x104
sheets. An extensive charge up (excessive charge) of the toner with the
carrier was observed under low temperature-low humidity conditions to
provide a considerably low image density of below 0.8 as measured 45 by a
McBeth reflection densitometer. Comparative Example 3 Example 1 was
repeated except that the cyan toner was caused to have a broader particle
size so distribution than defined by the present invention such that the
volume-average particle size was 14.5 um, particles having sizes below 6.35
um occupied 35 % by number and particles having sizes above 20.2 um
occupied 7.0 % by weight. As a result of a successive full-color copying
test conducted in the same manner as in Example 1, the cyan toner caused
scattering in the machine leading to staining on the back of transfer paper
and soiling of optical fiber for detecting toner concentration on copying
of [err]sheets. 55 22    EP 0 275,636 B1 Comparative Example 4 Example 1
was repeated except that the colorants for magenta were changed to 2.6 wt.
parts of C.I. Rithol  Rubine pigment 57. The resultant  images were poor in
color-reproduction with a low saturation. The 5  magenta toner showed
chromaticity values a* of 62, b* of -3 and L* of 22 which are all outside
the ranges specified by the present invention. The parameters of toners
used in Comparative Examples 1 - 4 are also shown in the following Table 4
(Tables 4-1 to 4-4). 10 15 20 25 30 40 45 50 



55 23    EP 0 275 636 B1 [err]    EP 0 275 636 B1 [err] 25    EP 0 275 636
B1 [err] 26    EP 0 275 636 B1 A cyan toner was prepared in the same manner
as in Example 1 except for using styrene-butyl methacrylate  copolymer
having an  apparent viscosity at [err] of above [err]poise) and an 27    EP
0 275 636 B1 78000; apparent viscosity at [err] poise), apparent viscosity
at [err] Pa.s ([err] poise)). The thus obtained cyan toner was combined
with the yellow toner to provide a green color. The results are shown in
the following Table together with those obtained in Example 1. 5 Example 1
Comparative Example 4 Gloss        10.2 %            3.0 % Chromaticity 10
a*       -54.3               -35.0 b*        16.1                16.1 L*
40.0                40.0 15   Thus, only a green color with a low gloss of
3.0 % and in a dark tone was obtained. The cyan toner was further combined
with the yellow toner and the magenta toner to carry out copying of
multi-color images, but the latitude of color reproduction was narrow. 



Comparative Example 5 A magenta toner was prepared in the same manner as in
Example 1 except for using styrene-2- ethylhexyl acrylate-methyl
methacrylate copolymer (weight-average molecular weight = 25000) having a
DSC heat-absorption peak at [err]. 25     The resultant magenta toner was
liable to cause blocking in the replenishing hopper, was liable to soil or
stain the surface of the developing sleeve 13 and could not stable produce
magenta toner images under copying on a large number of sheets. Comparative
Example 6 A magenta toner was prepared in the same manner as in Example
except for using a highly crosslinked polyester resin having a DSC
heat-absorption peak at [err]. The resultant toner was poor in color-mixing
characteristic with the other color toners, and showed a poorer
color-reproduction characteristic than the magenta toner of Example 1.
Claims 1. A process for forming a multi-colour image by electrophotography,
comprising the steps of forming a first electrostatic latent image on an
image-bearing member, developing said first electrostatic latent image with
a first developer comprising a colour toner (A), to form a first developed
image on the 40     image-bearing member, transferring said first developed
image onto a transfer material, repeating the steps of charging and
developing to superpose onto said first developed image on said transfer
material, second, third and fourth developed images which have been
developed respectively with a second, third and fourth developer comprising
respectively a colour toner (B), (C) and (D), said 45     colour toners (A)
(B), (C) and (D) being all different and being selected from yellow,
magenta, cyan and black toners, and fixing said first, second, third and
fourth developed images of the colour toners (A), (B), (C) and (D) on the
transfer material to form a multi-colour image on the transfer material,
wherein each of said developers comprises (1) a colour toner composition
containing a fluidity improver and said respective colour toner (A), (B),
(C) or (D) which in turn contains at least a binder resin and a colorant
selected from yellow, magenta, cyan and black colorants, and (2) a ferrite
carrier coated with a mixture of a fluorine-containing resin and a styrene
type resin, said colour toner composition having an agglomeration degree of
25% or below, an apparent density of 0.2 to 1.5 g/cm3, and each respective
colour toner having a volume-average particle size of 11.0 to 14.0 um, with
30% or less by number of particles having sizes below 6.35 um and with 9%
or less by weight of particles having sizes above 20.2, um, an apparent
viscosity at [err] poise), an apparent viscosity at [err] poise), a DSC
heat-absorption peak at [err], a gloss of 5.0% or higher, and a
triboelectric charge of -5 to -20 uC/g with respect to 28    78000;
apparent viscosity at [err] poise), apparent viscosity at [err] Pa.s ([err]
poise)). The thus obtained cyan toner was combined with the yellow toner to
provide a green color. The results are shown in the following Table
together with those obtained in Example 1. 5 Example 1   Comparative
Example 4 



Gloss        10.2 %            3.0 % 10                        Chromaticity
a*        -54.3              -35.0 b*        16.1                16.1 40.0
40.0 15     Thus, only a green color with a low gloss of 3.0 % and in a
dark tone was obtained. The cyan toner was further combined with the yellow
toner and the magenta toner to carry out copying of multi-color images, but
the latitude of color reproduction was narrow. Comparative Example 5 A
magenta toner was prepared in the same manner as in Example 1 except for
using styrene-2- ethylhexyl acrylate-methyl methacrylate copolymer
(weight-average molecular weight = 25000) having a DSC heat-absorption peak
at [err]. The resultant magenta toner was liable to cause blocking in the
replenishing hopper, was liable to soil 25 or stain the surface of the
developing sleeve 13 and could not stable produce magenta toner images
under copying on a large number of sheets. Comparative Example 6 30     A
magenta toner was prepared in the same manner as in Example except for
using a highly crosslinked polyester resin having a DSC heat-absorption
peak at [err]. The resultant toner was poor in color-mixing characteristic
with the other color toners, and showed a poorer color-reproduction
characteristic than the magenta toner of Example 1. Claims 1. A process for
forming a multi-colour image by electrophotography, comprising the steps of
forming a first electrostatic latent image on an image-bearing member,
developing said first electrostatic latent 40     image with a first
developer comprising a colour toner (A), to form a first developed image on
the image-bearing member, transferring said first developed image onto a
transfer material, repeating the steps of charging and developing to
superpose onto said first developed image on said transfer material,
second, third and fourth developed images which have been developed
respectively with a second, third and fourth developer comprising
respectively a colour toner (B), (C) and (D), said colour toners (A) (B),
(C) and (D) being all different and being selected from yellow, magenta,
cyan and black toners, and fixing said first, second, third and fourth
developed images of the colour toners (A), (B), (C) and (D) on the transfer
material to form a multi-colour image on the transfer material, wherein
each of said developers comprises (1) a colour toner composition containing
a fluidity improver and said respective colour toner (A), (B), (C) or (D)
which in turn contains at least a binder resin and a colorant selected from
yellow, magenta, cyan and black colorants, and (2) a ferrite carrier coated
with a mixture of a fluorine-containing resin and a styrene type resin,
said colour toner composition having an agglomeration degree of 25% or
below, an apparent density of 0.2 to 1.5 g/[err], and each respective
colour toner having a volume-average particle size of 11.0 to 14.0 um, with
30% or less by number of particles having sizes below 6.35 urn and with 9%
or less by weight of particles having sizes above 20.2, um, an apparent
viscosity at [err] Pa.s ([err] poise), an apparent viscosity at [err]
poise), a DSC heat-absorption peak at [err], a gloss of 5.0% or higher, and
a triboelectric charge of -5 to -20 uC/g with respect to 28 



EP 0 275,636 B1 *  C   L   M   S * said ferrite carrier having 70 wt.% or
more of particles in the size range of 63 to 44 um (250 mesh to 350 mesh),
and wherein said yellow toner contains 0.1 to 12.0 wt. parts of said yellow
colorant per 100 wt. parts of the binder resin and has chromaticity values
of a* = -6.5 to -26.5, b* = 73.0 to 93.0, and L* = 77.0 to 5      97.0,
said magenta toner contains 0.1 to 15.0 wt. parts of said magenta colorant
per 100 wt. parts of the binder resin and has chromaticity values of a* =
60.0 to 80.0, b* = -12.0 to -32.0 and L* = 40.0 to 60.0, said cyan toner
contains 0.1 to 15.0 wt. parts of said cyan colorant per 100 wt. parts of
the binder resin and has chromaticity values of a* = -8 to -28.0, b* =
-30.0 to -50.0, and L* = 39.0 to 59.0, said black toner contains two or
more colorants and chromaticity values of a* = -3.5 to +6.5, b* = -6.0 to
10     4.0, and L* = 26.0 to 36.0, and each of said yellow, magenta, cyan
and black toners has a reflectance of 40% or higher in the near infrared
wavelength region of 900 to 1000 nm. 2. A process according to claim 1,
wherein said fluidity improver comprises hydrophobic silica fine powder. 15
3. A process according to claim 1 or 2 wherein the electrostatic latent
images are respectively developed with a toner under the application of a
bias electric field between an image bearing member and a developing sleeve
carrying one of said developers. 20  4. A process according to claim 3,
wherein the bias electric field comprises an AC component. 5. A process
according to claim 4, wherein the bias electric field comprises a frequency
of 1000 to 3000 Hz and a peak-to-peak voltage of 1000 to 2500 volts. 25  6.
A process according to any preceding claim, wherein each said developer
contains 5 to 15 wt. % of the toner based on the developer and 0.01 to 10
wt. parts of the fluidity improver per 100 wt. parts of the toner. 7. A
process according to claim 6, wherein in each developer the carrier of each
said developers has an 30     average particle size of 20 to 100 um. 8. A
process according to any preceding claim, wherein the carrier occupies 1.5
to 40% by volume in a development region. 35  9. A process according to
claim 8, wherein the toner is transferred from the surface of the carrier
and the surface of a developing sleeve carrying the developer to the
image-bearing member to develop the electrostatic latent image thereon. 10.
A process according to any preceding claim, wherein the electrostatic
latent images are developed with 40     the developers in the order of the
magenta developer, the cyan developer, the yellow developer and the black
developer to form developed colour toner images. 11. A process according to
claim 10, wherein the developed toner images are electrostatically
transferred to the transfer material in the order of the magenta toner
image, the cyan toner image, the yellow toner 45     image and the black
toner image. 12. A process according to claim 11, wherein the electrostatic
transfer of the developed cyan toner images are conducted under the
applications of transfer currents satisfying the conditions of: transfer
current for the magenta toner image < transfer current for the cyan toner
image < transfer current for the 50     yellow toner image < transfer
current for the black toner image. 



13. A process according to any preceding claim, wherein the yellow toner,
magenta toner and cyan toner satisfy the following angular relationships on
their chromaticity diagram : the cyan toner and yellow toner form an angle
of 145  15 deg., the cyan toner and magenta toner form an angle of 95  15
deg., 55     and the magenta toner and yellow toner form an angle of 120
10 deg. 14. A colour toner composition, comprising a fluidity improver and
a colour toner which in turn comprises at least a binder resin and a
colorant, the colour toner composition having an agglomeration degree of 29
EP 0 275 636 B1 *   C   L   M   S  * 25% or below, and an apparent density
of 0.2 to 1.5 g/[err], and the colour toner having a volume- average
particle size of 11.0 to 14.0 um, with 30% or less by number of particles
having sizes below 6.35 um and with 9 % or less by weight of particles
having sizes above 20.2 um, an apparent viscosity at [err] poise), an
apparent viscosity at [err] 5      [err] poise), a DSC heat-absorption peak
at [err], a gloss of 5.0% or higher, and a triboelectric charge of -5 to
-20 uc/g with respect to a ferrite carrier coated with a mixture of a
fluorine-containing resin-styrene type resin, said carrier having 70 wt. %
or more of particles in the size range of 63 to 44 um (250 mesh to 350
mesh). 10 15. A colour toner composition according to claim 14, wherein
said binder resin comprises a styrene-acrylic acid ester type resin, a
styrene-methacrylic acid ester type resin or a polyester resin. 16. A
colour toner composition according to claim 15, wherein the binder resin
comprises a polyester obtained from a di- or more-functional carboxylic
acid and a bisphenol derivative represented by the 15     formula: [err] 25
wherein R denotes an ethylene or propylene group; x and y are respectively
a positive integer of 1 or more providing the sum (x + y) of 2 to 10 on an
average. 17. A colour toner composition according to claim 16, wherein the
carboxylic acid is selected from the 30     group consisting of fumaric
acid, maleic acid, maleic anhydride, phthalic acid, terephthalic acid,
trimellitic acid, pyromellitic acid and mixture thereof. 18. A colour toner
composition according to any of claims 14 to 17, wherein the fluidity
improver is vinylidene fluoride resin fine powder, polytetrafluoroethylene
fine powder, zinc stearate, calcium 35     stearate, lead stearate, zinc
oxide powder, silica fine powder or a mixture of two or more thereof. 19. A
colour toner composition according to claim 18, wherein the fluidity
improver is hydrophobic silica fine powder. 40  20. A colour toner
composition according to claim 19, wherein the fluidity improver is
hydrophobic silica fine powder having a hydrophobicity of 30 to 80 as
measured by the methanol titration test. 21. A colour toner composition
according to any of claims 14 to 20, comprising 0.01 to 10 wt. parts of the
fluidity improver per 100 wt. parts of the toner. 45 22. A colour toner
composition according to claim 21 comprising 0.1 to 5 wt. parts of the
fluidity improver per 100 wt. parts of the toner. 23. A colour toner
composition according to any of claims 14 to 22, having an agglomeration
degree of 1.0 



50     to 20 %, and an apparent density of 0.25 to 1.0 g/[err], and wherein
the colour toner has a volume- average particle size of 11.5 to 13.5 um,
contains 25 % by number or less of particles having sizes below 6.35 um and
contains 7 % by weight or less of particles having sizes above 20.2 um, and
has an apparent viscosity at [err] poise), an apparent viscosity at
[err]poise) and a gloss of 7.0 % or higher. 55 24. A colour toner
composition according to claim 23, having an agglomeration degree of 1.0 to
10 %, and an apparent density of 0.3 to 0.8 g/[err], and wherein the colour
toner has a volume-average particle size of 11.7 to 13.3 um contains 20 %
by number or less of particles having sizes below 6.35 um and 30    EP 0
275,836 B1                     *  C  L  M  S * contains 5 % by weight or
less of particles having sizes above 20.2 um, and has an apparent viscosity
at [err] poise), and an apparent viscosity at 100 C of 1 03 to 2x1 04 Pa.s
([err] poise). 5  25. A colour toner composition according to any of claims
14 to 24 wherein the colour toner is a yellow toner comprising by weight,
0.1 to 12.0 parts of a yellow colorant per 100 parts of the binder resin
and having chromaticity values of a* = -6.5 to -26.5, b* = 73.0 to 93.0,
and L* = 77.0 to 97.0. 26. A colour toner composition according to claim
25, which contains by weight, 0.5 to 7.0 parts of the 10     yellow
colorant per 100 parts of the binder resin. 27. A colour toner composition
according to claim 25 or 26, wherein the yellow colorant is selected from
C.I. Pigment Yellow 17, C.I. Pigment Yellow 15, C.I. Pigment Yellow 13,
C.I. Pigment Yellow 14, C.I. Pigment Yellow 12. 15 28. A colour toner
composition according to any of claims 25 to 27, wherein the yellow toner
has chromaticity values of a* = -11.5 to -21.5, b* = 78.0 to 88.0, and L* =
82.0 to 92.0. 29. A colour toner composition according to claim 28, wherein
the yellow toner has chromaticity values of 20      a* = -12.5 to -20.5, b*
= 79.0 to 87.0, and L* = 83.0 to 91.0. 30. A colour toner composition
according to any of claims 14 to 24, wherein the colour toner is a magenta
toner containing, by weight, 0.1 to 15.0 parts of a magenta colorant per
100 parts of the binder resin and having chromaticity values of a* = 60.0
to 80.0, b* = -12.0 to -32.0, and L* = 40.0 to 60.0. 25 31. A colour toner
composition according to claim 30, which contains, by weight, 0.1 to 9.0
parts of the magenta colorant per 100 parts of the binder resin. 32.  A
colour toner composition according to claim 30 to 31, wherein the magenta
colorant is selected from 30    0.I. Pigment Red 5, C.I. Pigment Red 3,
C.I. Pigment Red 2, C.I. Pigment Red 6 and C.I. Pigment Red 7. 33. A colour
toner composition according to claim 30, 31 or 32, wherein the magenta
toner has chromaticity values of a* = 65.0 to 75.0, b* = -17.0 to -27.0,
and L* = 40.0 to 55.0. 35 34. A colour toner composition according to claim
33, wherein the magenta toner has chromaticity values of a* = 66.0 to 74.0,
b* -18.0 to -26.0, and L* = 44.0 to 54.0. 35. A colour toner composition,
according to any of claims 14 to 24, wherein the colour toner is a cyan 



40    toner containing by weight 0.1 to 15.0 parts of a cyan colorant per
100 parts of the binder resin and having chromaticity values of a* = -8.0
to -28.0, b* = -30.0 to -50.0, and L* = 39.0 to 59.0. 36. A colour toner
composition according to claim 35, which contains by weight 0.1 to 9 wt.
parts of the cyan colorant per 100 parts of the binder resin. 45 37. A cyan
toner composition according to claim 35 or 36, wherein the cyan colorant is
selected from C.I. Pigment Blue 15, C.I. Pigment Blue 16, and copper
phthalocyanine pigments having 2 to 3 carboxyben- zamidomethyl groups. 50
38. A colour toner composition according to claim 35, 36 or 37, wherein the
cyan toner has chromaticity values of a* = -10.0 to -27.0, b* = -33.0 to
-45.0, and L* = 44.0 to 59.0. 39. A cyan toner composition according to
claim 38, wherein the cyan toner has chromaticity vlaues of a* = -14.0 to
-25.0, b* = -35.0 to -44.0, and L* = 45.0 to 57.0. 55 40. A colour toner
composition, according to any of claims 14 to 24, wherein the colour toner
is a black toner which contains two or more colorants, shows a reflectance
of 40 % or highter in the near infrared wavelength region of 900 to 1000 nm
and which has chromaticity values of a* = -3.5 to 6.5, b*=-6.0 31    *   C
L  M   S  * to 4.0, and L* = 26.0 to 36.0. 41. A colour toner composition
according to claim 40, which contains, by weight, 3 to 15 parts of the
colorants per 100 parts of the binder resin. 5 42. A colour toner
composition according to claim 40 or 41, wherein the colorants comprise a
disazo-type yellow pigment, a monoazo-type red pigment and a copper
phthalocyanine-type blue pigment. 43. A colour toner composition according
to claim 42, wherein the disazo-type yellow pigment, the 10
monoazo-type red pigment and the phthalocyanine-type blue pigment are mixed
in weight ratios of 1:1.5 to 2.5:0.5 to 1.5. 44. A black toner composition
according to claim 42 or 43, wherein the disazo-type yellow pigment is C.l.
Pigment Yellow 17 or 13; the monoazo-type red pigment is C.I. Pigment Red 5
or 7; and 15     phthalocyanine-type blud pigment is 0.1. Pigment Blue 15.
45. A colour toner composition according to any of  claims 40 to 44,
wherein the black toner has chromaticity values of a* = -2.0 to 5.5, b* =
-5.0 to 3.0, and L* = 27.0 to 35.0. 20 46. A multi-colour toner kit
comprising a yellow toner package containing a yellow toner composition
according to any of claims 25 to 29, a magenta toner package containing a
magenta toner composition according to any of claims 30 to 34, a cyan toner
package containing a cyan toner composition according to any of claims 35
to 39 and a black toner package containing a black toner composition
according to any of claims 40 to 45. .25 47. A colour developer for
developing electrostatic latent images, comprising; (1) a colour toner
composi- tion according to any of claims 14 to 44, and (2) a ferrite
carrier coated with fluorine-containing resin- styrene type resin. 30  48.
A colour developer according to claim 47, wherein the ferrite carrier has
an average particle size of 20 



to 100 um. 49. A colour developer according to claim 48, wherein the
ferrite carrier has an average particle size of 25 to 70 um. 36 50. A
colour developer according to claim 49, wherein the ferrite carrier has an
average particle size of 30 to 65 um. 51. A colour developer according to
any of claims 47 to 50, wherein the ferrite carrier is coated with 0.01 to
40     5 wt. % based on the carrier of a mixture of the fluorine containing
resin and the styrene type resin. 52. A colour developer according to claim
51, wherein the ferrite carrier is coated with 0.1 to 1 wt. % based on the
carrier of a mixture of the fluorine containing resin and the styrene type
resin. 45  53. A colour developer according to any of claims 47 to 50,
wherein the fluorine-containing resin and the styrene type resin are mixed
in a weight ratio 90:10 to 20:80. 54. A colour developer according to claim
51, wherein the fluorine-containing resin and the styrene type resin are
mixed in a weight ratio of 70:30 to 30:70. 50 55. A colour developer
according to any of claims 47 to 54, wherein the fluorine-containing resin
is polyvinylidene fluoride, polytetrafluoroethylene or vinylidene
fluoride-tetrafluoroethylene copolymer, and the styrene-type resin is
styrene-methyl methacrylate copolymer, styrene-2-ethylhexyl acrylate
copolymer or styrene-2-ethylhexyl acrylate-methyl methacrylate copolymer.
55 56. A colour developer according to claim 55, wherein the
fluorine-containing resin is vinylidene fluoride- tetrafluoroethylene
copolymer, and the styrene type resin is styrene-2-ethylhexyl
acrylate-methyl methacrylate copolymer. 32    EP 0 275 636 B1
*  C  L M  S  * PatentansprUche 1. Verfahren zur Erzeugung eines
mehrfarbigen Bildes durch Elektrophotographie mit den Schritten der
Erzeugung eines ersten elektrostatischen latenten Bildes auf einem
Bild-tragenden Tell, 5     der Entwicklung des erwahnten ersten
elektrostatischen latenten Bildes mit einem ersten Entwickler, der einen
Farbtoner (A) enthilt, um auf dem Bild-tragenden Tell ein erstes
entwickeltes Buid zu erzeugen, -der Obertragung des erwahnten ersten
entwickelten Bildes auf ein Obertragungsmaterial, der Wiederholung der
Schritte der Ladung und Entwicklung, um auf das erwahnte erste entwickelte
Bild 10     auf dem erwihnten Obertragungsmaterial eln zweites, eln drittes
und ein viertes entwickeltes Bild zu schichten, die mit elnem zweiten,
einem dritten bzw. einem vierten Entwickler, der elnen Farbtoner (B), (C)
bzw. (D) enthalt, entwickelt worden sind, wobei die erw~hnten Farbtoner
(A), (B), (C) und (D) alle verschieden sind und aus gelben, purpurnen,
blaugrOnen und schwarzen Tonern ausgewihit sind, und der Fixierung des
erwahnten ersten, zweiten, dritten und vierten entwickelten BlIdes aus den
Farbtonern 15    (A), (B), (C) und (D) auf dem Obertragungsmaterial, um auf
dem Obertragungsmaterial ein mehrfarbiges Bild zu erzeugen, wobei jeder der
erwlhnten Entwickler aus (1) einer Farbtonermischung, die ein Mittel zur
Verbesserung des FlieBverhaltens und den erwahnten jeweiligen Farbtoner
(A), (B), (C) oder (D) enthalt, der 



seinerseits mindestens ein Bindemittelharz und eln Farbmittel, das aus
gelben, purpurnen, blaugrtnen 20     und schwarzen Farbmitteln ausgew~hIt
Ist, enth~lt, und (2) einem Ferrit-Trager, der mit elner Mischung aus einem
Fluor-enthaltenden Harz und einem Harz vom Styroltyp beschichtet ist,
besteht, wobei die . erwahnte Farbtonermischung einen Agglomerationsgrad
von 25 % oder darunter und eine scheinbare Dichte von 0,2 bis 1,5 g/cm3 hat
und jeder jeweilige Farbtoner eine mittlere Teilchengr6 Be (Volumenmittel)
von 11,0 bis 14,0 am, wobel 30 % oder weniger, auf die Zahl bezogen, der
Teilchen 25:    GroBen von weniger als 6,35 arm haben und 9 Masse% oder
weniger der Tellchen GroBen von mehr als 20,2 um haben, eine scheinbare
Viskositat bei 100 *C von 103 bis 5-1i0 Pa-s (104 bis 5.105 Poise), eine
scheinbare Viskositit bei 90 *C von 5.103 bis 5i105 Pa-s (5.104 bis 5.106
Poise), ein DSC-Warmeabsorptionsmaximum bei 58 * C bis 72 * C, einen Glanz
von 5,0 % oder h6her und eine triboelektrische Ladung von -5 bis -20 aCIg
in bezug auf den erwahnten Ferrit-Trager hat, der 70 30     Masse% oder
mehr Teilchen in dern Gr6oenbereich von 63 bis 44 plm (250 mesh bis 350
mesh) enthalt, und wobei der erw~hnte gelbe Toner pro 100 Masseteile des
Bindemittelharzes 0,1 bis 12,0 Masseteile des erwghnten gelben Farbmittels
enthalt und FarbmaBzahl-Werte von a* = -6,5 bis -26,5, b* = 73,0 bis 93,0
und L* = 77,0 bis 97,0 hat, der erw~hnte purpurne Toner pro 100 Masseteile
des Bindemittelharzes 0,1 bis 15,0 Masseteile des erwfhnten purpurnen
Farbmittels enthilt und 35     Farbmafzahl-Werte von a* = 60,0 bis 80,0, b*
= -12,0 bis -32,0 und L* = 40,0 bis 60,0 hat, der erwahnte blaugrUne Toner
pro 100 Masseteile des Bindemittelharzes 0,1 bis 15,0 Masseteile des
erwdhnten blaugrUnen Farbmittels enthdlt und Farbmafzahl-Werte von a* = -8
bis -28,0, b* = -30,0 bis -50,0 und L* = 39,0 bis 59,0 hat, der erw~hnte
schwarze Toner zwei oder mehr Farbmittel enthlit und Farbmalzahl-Werte von
a* = -3,5 bis + 6,5, b* = -6,0 bis 4,0 und L~ = 26,0 bis 36,0 hat und jeder
der 40     erwffihnten gelben, purpurnen, blaugrEInen und schwarzen Toner
in dem nahen Infrarot-Wellenrlngenbe- reich von 900 bis 1000 nm einen
Reflexionsgrad von 40 % oder hoher hat. 2. Verfahren nach Anspruch 1, bei
dem das erw~hnte Mittel zur Verbesserung des Fliefverhaltens aus
hydrophobem Siliciumdioxid-Feinpulver besteht. 45 3. Verfahren nach
Anspruch 1 oder 2, bei dem die elektrostatischen latenten Bilder jeweils
unter Anlegung eines elektrischen Vorspannungsfeldes zwischen einem
Bild-tragenden Tell und einern Entwicklungszy- Iinder, der einen der
erwahnten Entwickler tr~gt, mit einem Toner entwickelt werden. 5o  4.
Verfahren nach Anspruch 3, bei dem das elektrische Vorspannungsfeld eine
Wechselstrom-Komponen- te enthdIt. 5. Verfahren nach Anspruch 4, bei dem
das elektrische Vorspannungsfeld eine Frequenz von 1000 bis 3000 Hz und
eine SpItzezu-Spitze-Spannung von 1000 bis 2500 Volt hat. 65 6. Verfahren
nach einem der vorhergehenden AnsprUche, bei dem jeder erwahnte Entwickler
5 bis 15 Masse% des Toners, bezogen auf den Entwickler, und pro 100
Masseteile des Toners 0,01 bis 10 Masseteile des Mittels zur Verbesserung
des Flleeverhaltens enthalt. 33    EP 0 275 636 B1
1111111 111111  I N11111  liii 7. Verfahren nach Anspruch 6, be! dem in
jedem Entwickler der Tr~ger von jedem der erw~hnten Entwlckler eine
mittlere TeilchengroBe von 20 bis 100 Um hat. 8  Verfahren nach einem der
vorhergehenden AnsprUche, bei dem der Trager in elnem Entwicklungsbe- 



5      reich 1,5 bis 40 Volumen% einnimmt. 9. Verfahren nach Anspruch 8,
bei dem der Toner von der Oberflache des Tragers und der Oberflache eines
Entwicklungszylinders, der den Entwickler tragt, auf den Bild-tragenden
Tell Ubertragen wird, um das elektrostatische latente Bild darauf zu
entwickeln. 10 10. Verfahren nach einem der vorhergehenden AnsprUche, be!
dem die elektrostatischen latenten Bilder mit den Entwicklern in der
Reihenfolge des purpurnen Entwicklers, des blaugrilnen Entwicklers, des
gelben Entwicklers und des schwarzen Entwicklers entwickelt werden, um
entwickelte Farbtonerbilder zu erzeugen. 15 V~/    11. Verfahren nach
Anspruch 10, bel dem die entwickelten Tonerbilder in der Reihenfolge des
purpurnen Tonerbildes, des blaugrUnen Tonerbildes, des gelben Tonerbildes
und des schwarzen Tonerbildes elektrostatdsch auf das Obertragungsmaterial
Ubertragen werden. Yo  12. Verfahren nach Anspruch 11, bei dem die
elektrostatische Obertragung der entwickelten blaugrUnen Tonerbilder unter
Anwendung von Obertragungsstrdmen durchgefUhrt wird, die die Bedingungen:
Obertragungsstrom fUr das purpume Tonerbild < Obertragungsstrom fOr das
blaugrOne Tonerbild < Obertragungsstrom fUr das gelbe Tonerbild <
Obertragungsstrom fOr das schwarze Tonerbild erfOllen. 25  13. Verfahren
nach einem der vorhergehenden AnsprUche, be! dern der gelbe Toner, der
purpurne Toner und der blaugrOne Toner auf ihrer Farbtafel die folgenden
Winkelbeziehungen erfdllen: der blaugrine Toner und der gelbe Toner bilden
elnen Winkel von 145  15 Grd., der blaugrUne Toner und der purpurne Toner
bilden einen Winkel von 95  15 Grd., und der purpurne Toner und der gelbe
Toner bilden elnen Winkel von 120  10 Grd. 30 14. Farbtonermischung, die
ein Mittel zur Verbesserung des FlieSverhaltens und elnen Farbtoner
enthlit; der seinerseits mindestens ein Bindemittelharz und ein Farbmittel
enthalt, wobei die Farbtonermischung elnen Agglomerationsgrad von 25 % oder
darunter und elne scheinbare Dichte von 0,2 bis 1,5 g/cm3 hat und der
Farbtoner elne mittlere TeilchengroUe (Volumenmittel) von 11,0 bis 14,0
urm, wobei 30 % 36     oder weniger, auf die Zahl bezogen, der Teilchen
Gr6Ben von weniger als 6,35 um haben und 9 Masse% oder weniger der Telichen
GroBen von mehr als 20,2 um haben, elne scheinbare Viskositat bei 100 IC
von 103 bis 5110$ Pa's (104 bis 5s105 Poise), eine scheinbare Viskositlt
be! 90 IC von 5.103 bis 5*106 Pa.s (5. 104 bis 5o106 Poise), ein
DSC-Warmeabsorptionsmaximum be! 58 *C bis 72 K_>      *C, elnen Glanz von
5,0 % oder h8her und eine triboelektrische Ladung von -5 bis -20 uc/g in
bezug 40     auf elnen Ferrit-Trfliger hat, der mit elner Mischung aus
einem Fluor-enthaltenden Harz und elnem Harz vom Styroltyp beschichtet ist,
wobel der erw5hnte Trager 70 Masse% oder mehr Teilchen in dem GroBenbereich
von 63 bis 44 arm (250 mesh bis 350 mesh) enthalt. 15. Farbtonermischung
nach Anspruch 14, be! der das erw~hnte Bindemittelharz ein Harz vom Styrol-
45     Acrylsaureester-Typ, ein Harz vom Styrol-MethacryisSureester-Typ
oder ein Polyesterharz enthalt. 16. Farbtonermischung nach Anspruch 15, bei
der das Bindemittelharz einen Polyester enthalt, der aus elner di- oder
mehrfunktionellen CarbonsSure und einem Bisphenolderivat erhalten wird, das
durch die Formel: 50 CH3 H      t(OR )      0
0        R- C  <  O   ElO3)  H CH3 34 



EP 0 275 636 B1               1          c LINI! 1111! dargestellt wird,
worin R eine Ethylen- oder Propylengruppe bezeichnet und x und y jeweils
eine positive ganze Zahl von 1 oder mehr bedeuten, wobei vorausgesetzt !st,
daB die Summe (x + y) im Durchschnitt 2 bis 10 betrggt. .6  17.
Farbtonermischung nach Anspruch i6, bei der die Carbonslure aus der Gruppe
ausgewdhlt ist, die aus Fumarsaure, Maleinsdure, Maleinsaureanhydrid,
Phthaisgure, Terephthalsgure, Trimellithsaure, Pyro- mellithsiure und einer
Mischung davon besteht. 18 Farbtonermischung nach elnem der AnsprUche 14
bis 17, bei der das Mittel zur Verbesserung des 10     FlieBverhaltens
Vinylidenfluoridharz-Feinpulver, Polytetrafluorethylen-Feinpulver,
Zinkstearat, Calciums- tearat, Bleistearat, Zinkoxidpulver,
Siliciumdloxid-Feinpulver oder sine Mischung von zwei oder mehr davon ist.
19. Farbtonermischung nach Anspruch 18, be! der das Mittel zur Verbesserung
des Flie~verhaltens 15     hydrophobes Siliciumdioxid-Feinpulver ist. 20.
Farbtonermischung nach Anspruch 19, be! der das Mittel zur Verbesserung des
Flle~verhaltens hydrophobes Siliciumdioxid-Feinpulver lst, das osnen durch
den Methanoltitrationstest gemessenen hydrophoben Charakter von 30 bis 80
hat. Y   20 21. Farbtonermischung nach elnem der Ansprlche 14 bis 20, die
pro 100 Masseteile des Toners 0,01 bis 10 Masseteile des Mittels zur
Verbesserung des Fliefverhaltens enthtit. 22. Farbtonermischung nach
Anspruch 21, die pro 100 Masseteile des Toners 0,1 bis 5 Masseteile des 25
Mittels zur Verbesserung des Fllefverhaltens enth~lt. 23. Farbtonermischung
nach einem der Anspr~che 14 bis 22, die oenen Agglomerationsgrad von 1,0
bis 20 % und eine scheinbare Dichte von 0,25 bis 1,0 g/cm3 hat und bei der
der Farbtoner eine mittlere TeilchengrdBe (Volumenmittel) von 11,5 bis 13,5
um hat, 25 % odor weniger, auf die Zahl bezogen, 30     Teilchen mit
GrdfBen von weniger als 6,35 urm enthalt und 7 Masse% oder weniger Teilchen
mit GroBen von mehr als 20,2 arm enthalt und eine scheinbare Viskosit t bei
90 *C von 7,5I103 bis 2-105 Pa's (7,5-104 bis 2-1 O  Poise), eine
scheinbare Viskositat be! 100 IC von 103 bis 3,0.105 Pass (10 bis 3,0-106
Poise) und eonen Glanz von 7,0 % oder hoher hat. 35  24. Farbtonermischung
nach Anspruch 23, die einen Agglomerationsgrad von 1,0 bis 10 % und eine
scheinbare Dichte von 0,3 bis 0,8 g/cm3 hat und be! der der Farbtoner eine
mittlere Teilchengrose (Volumenmittel) von 11,7 bis 13,3 uam hat, 20 % oder
weniger, auf die Zahl bezogen, Tellchen mit GroBen von weniger als 6,35 am
enthilt und 5 Masse% oder weniger Tellchen mit GroBen von mehr als 20,2 am
enthAlt und sine scheinbare Viskosit~t be! 90 * C von 104 bis 1 05 Pa-s  (1
05 bis 106 Poise) 40     und eine scheinbare Vlskositqt bet 100 'C von 103
bis 2-10+ Paes (104 bis 2l105 Poise) hat. : 25. Farbtonermischung nach
einem der AnsprUche 14 bis 24, bei der der Farbtoner ein gelber Toner ist,
der, auf die Masse bezogen, pro 100 Teile des Bindemittelharzes 0,1 bis
12,0 Teile eines gelben Farbmittels enth~lt und FarbmaBzahl-Werte von a' =
-6,5 bis -26,5, b^ = 73,0 bis 93,0 und L* = 77,0 46     bis 97,0 hat. 26.
Farbtonermischung nach Anspruch 25, die, auf die Masse bezogen, pro 100
Telle des Bindemittelhar- zes 0,5 bis 7,0 Teils des gelben Farbmittels
enthSlt. 5o  27. Farbtonermischung nach Anspruch 25 oder 26, be! der das
gelbe Farbmittel aus C.l. Pigment Yellow 17, C.1. Pigment Yellow 15, C.1.
Pigment Yellow 13, C.l. Pigment Yellow 14 und C.l. Pigment Yellow 12 



ausgewahit ist. 2& Farbtonermischung nach einem der AnsprUche 25 bis 27,
bet der der gelbe Toner Farbmalzahl-Werte 56     von a' = -11,5 bis -21,5,
b* = 78,0 bis 88,0 und L* = 82,0 bis 92,0 hat. 29. Farbtonermischung nach
Anspruch 28, be! der der gelbe Toner Farbmafzahl-Werte von a'  -12,5 bis
-20,5, b* = 79,0 bis 87,0 und L* = 83,0 bis 91,0 hat. 35    EP 0 275 636 B1
I 11111 111111111  ! Bll !S 30. Farbtonermischung nach einem der Ansprlche
14 bis 24, bei der der Farbtoner ein purpurner Toner ist, der, auf die
Masse bezogen, pro 100 Teile des Bindemittelharzes 0,1 bis 15,0 Teile eines
purpumen Farbmittels enthlit und FarbmaBzahl-Werte von a* = 60,0 bis 80,0,
b* = -12,0 bis -32,0 und 1? = 40,0 bis 60,0 hat. 6 31. Farbtonermischung
nach Anspruch 30, die, auf die Masse bezogen, pro 100 Teile des
Bindemittelhar- zes 0,1 bis 9,0 Teile des purpurnen Farbmittels enth~lt.
32. Farbtonermischung nach Anspruch 30 bis 31, bei der das purpurne
Farbmittel aus C.I. Pigment Red 5, 1o     C.I. Pigment Red 3, C.l. Pigment
Red 2, C.l. Pigment Red 6 und C.I. Pigment Red 7 ausgewAhIt ist. 33.
Farbtonermischung nach Anspruch 30, 31 oder 32, bei der der purpurne Toner
FarbmaBzahl-Werte von a* = 65,0 bis 75,0, b* = -17,0 bis -27,0 und U = 40,0
bis 55,0 hat. 7S 34. Farbtonermischung nach Anspruch 33, bei der der
purpurne Toner FarbmaBzahl-Werte von a* = 66,0 j     bis 74,0, b = -18,0
bis -26,0 und U = 44,0 bis 54,0 hat. 35. Farbtonermischung nach einem der
Ansprlche 14 bis 24, bei der der Farbtoner eln blaugrUner Toner ist, der,
auf die Masse bezogen, pro 100 Teile des Bindemittelharzes 0,1 bis 15,0
Teile eines yj     blaugrUnen Farbmittels enthIlt und Farbma~zahl-Werte von
a* = -8,0 bis -28,0, b* = -30,0 bis -50,0 und L* = 39,0 bis 59,0 hat. 36.
Farbtonermischung nach Anspruch 35, die, auf die Masse bezogen, pro 100
Teile des Bindemittelhar- zes 0,1 bis 9 Masseteile des blaugrUnen
Farbmittels enthalt. 25 37. Blaugrtlne Tonermischung nach Anspruch 35 oder
36, bel der das blaugrtne Farbmittel aus C.I. Pigment Blue 15, C.1. Pigment
Blue 16 und Kupferphthalocyanin-Pigmenten mit 2 bis 3 Carboxybenza-
midomethylgruppenausgewlhIt ist. 3o 38. Farbtonermischung nach Anspruch 35,
36 oder 37, bei der der blaugrUne Toner Farbmaflzahl-Werte von a' = -10,0
bis -27,0, b* = -33,0 bis -45,0 und L' = 44,0 bis 59,0 hat. 39. BlaugrUne
Tonermischung nach Anspruch 38, bei der der blaugrtne Toner
Farbmalzahl-Werte von a' = -14,0 bis -25,0, b* = -35,0 bis -44,0 und L' =
45,0 bis 57,0 hat. 35 40. Farbtonermischung nach einem der AnsprUche 14 bis
24, bei der der Farbtoner ein schwarzer Toner ist, der zwei oder mehr
Farbmittel enthKlt, in dem nahen Infrarot-Wellenl~ngenbereich von 900 bis
1000 nm einen Reflexionsgrad von 40 % oder hoher zeigt und
FarbmaBzahl-Werte von a' = -3,5 bis 6,5, b* y<       = -6,0 bis 4,0 und L*
= 26,0 bis 36,0 hat. 40 41. Farbtonermischung nach Anspruch 40, die, auf
die Masse bezogen, pro 100 Teile des Bindemittelhar- zes 3 bis 15 Teile der
Farbmittel enthalt. 



42. Farbtonermischung nach Anspruch 40 oder 41, bei der die Farbmittel aus
einem gelben Pigment vom 48     Bisazotyp, einem roten Pigment vom
Monoazotyp und einem blauen Pigment vom Kupferphthalocyan- intyp bestehen.
43. Farbtonermischung nach Anspruch 42, bei der das gelbe Pigment vom
Bisazotyp, das rote Pigment vom Monoazotyp und das blaue Pigment vom
Phthalocyanintyp in Masseverhaltnissen von 1: 1,5 bis 60     2,5:0,5 bis
1,5 gemischt sind. 44. Schwarze Tonermischung nach Anspruch 42 oder 43, bei
der das gelbe Pigment vom Bisazotyp C.1. Pigment Yellow 17 oder 13 ist, das
rote Pigment vom Monoazotyp C.l. Pigment Red 5 oder 7 ist und das blaue
Pigment vom Phthalocyanintyp C.1. Pigment Blue 15 ist. 55 45.
Farbtonermischung nach einem der Anspr~che 40 bis 44, bei der der schwarze
Toner Farbmafzahl- Werte von a' = -2,0 bis 5,5, b* = -5,0 bis 3,0 und UL =
27,0 bis 35,0 hat. 36    EP 0 275636 B1                        *  c
L   M   S  * 46. Mehrfarben-Tonersatz mit elner Gelb-Tonerpackung, die eine
gelbe Tonermischung nach einem der AnsprUche 25 bis 29 enthdlt, einer
Purpur-Tonerpackung, die eine purpume Tonermischung nach elnem der
AnsprUche 30 bis 34 enthalt, einer BlaugrOn-Tonerpakkung, die eine
blaugrUne Tonermi- schung nach einem der AnsprUche 35 bis 39 enthalt, und
einer Schwarz-Tonerpackung, die eine 6     schwarze Tonermischung nach
einem der Ansprtche 40 bis 45 enthalt. 47. Farbentwickler fUr die
Entwicklung elektrostatischer latenter Bilder mit (1) einer
Farbtonermischung nach einem der Ansprlche 14 bis 44 und (2) elnem
Ferrit-Trager, der mit Fluorenthaltendem Harz und Harz vom Styroltyp
beschichtet ist. 10 4a Farbentwickler nach Anspruch 47; be! dem der
Ferrit-Triger eine mittlere Teilchengr6Be von 20 bis 100 urm hat. 49.
Farbentwickler nach Anspruch 48, bet dem der Ferrit-Trfger eine mittlere
Teilchengrd8e von 25 bis 70 15    ium hat. 50. Farbentwickler nach Anspruch
49, bet dem der Ferrit-Trager eine mittlere Teilchengr6fe von 30 bis 65 um
hat. 2o  51. Farbentwickler nach einem der Ansprlche 47 bis 50, bei dem der
Ferrit-Trager mit 0,01 bis 5 Masse%, bezogen auf den Trager, einer Mischung
des Fluor-enthaltenden Harzes und des Harzes vom Styroltyp beschichtet ist.
52. Farbentwickler nach Anspruch 51, bei dem der Ferrit-Trager mit 0,1 bis
1 Masse%, bezogen auf den 25     Triger, einer Mischung des
Fluor-enthaltenden Harzes und des Harzes vom Styroltyp beschichtet ist. 3S.
Farbentwickler nach einem der AnsprUche 47 bis 50, be! dem das
Fluor-enthaltende Harz und das Harz vom Styroltyp in einem Masseverhaltnis
von 90:10 bis 20:80 gemischt sind. 30 54. Farbentwickler nach Anspruch 51,
bei dem das Fluor-enthaltende Harz und das Harz vom Styroltyp in einem
Masseverhiltnis von 70:30 bis 30:70 gemischt sind. 55. Farbentwickler nach
einem der AnsprUche 47 bis 54, bet dem das Fluor-enthaltende Harz
Polyvinyli- - denfluorid, Polytetrafluorethylen oder
Vinylidenfluorid-Tetrafluorethylen-Copolymer ist und das Harz 35     vom
Styroltyp Styrol-Methylmethacrylat-Copolymer,
Styrol-2-Ethylhexylacrylat-Copolymer oder Styrol-
2-Ethylhexylacrylat-Methylmethacrylat-Copolymer ist. 



56. Farbentwickler nach Anspruch 55, bet dem das Fluor-enthaltende Harz
Vinylidenfluorid- Tetrafluorethylen-Copolymer  ist  und  das  Harz  vom
Styroltyp  Styrol-2-Ethylhexylacrylat- 40
Methylmethacrylat-Copolymerist. Revendlcations 1. Procede pour former une
image polychrome par I'dlectrophotographie, qui comprend les etapes 46
consistant a former une premibre image electrostatique latente sur un
support dOimage, a developper cette premlbre image electrostatique latente
avec un premier ddveloppateur comprenant un toner couleur (A), pour former
une premibre image developp~e sur le support d'image, a transf6rer cette
premibre image developp~e sur une matiere de transfert, so        a repeter
les etapes de charge et de developpement pour superposer, & la premiere
image d6velopp~e sur la matiere de transfert, des deuxieme, troisieme et
quatribme images developp6es qui ont ete developp6es respectivement avec un
deuxibme, un troisibme et un quatribme d~veloppateur Comprenant
respectivement un toner couleur (B), (C) et (D), ces toners couleurs (A),
(B), (C) et (D) 6tant tous differents et dtant choisis entre des toners
jaune, magenta, cyan et noir et 56        A fixer les premiere, deuxieme,
troisibme et quatriame images developpees des toners couleurs (A), (B),
(C), (D) sur la matibre de transfert pour former une image polychrome sur
cette matibre, procddd dans lequel chacun des ddveloppateurs comprend (1)
une composition de toner couleur contenant un agent ameliorant la fluidite
et le toner couleur respectif (A), (B), (C) ou (D) qui contient, 37    EP O
275 636 Bi                1       |||||| |||||     11|||    111||| *  C   L
N   S  * quant a lui, au moins une resine servant de liant et un colorant
choisi entre des colorants jaunej magenta, cyan et noir et (2) un support
ferritique rev8tu d'un melange d'une r6sine contenant du fluor et d'une
resine du type styrbne, la composition de toner couleur ayant un degr6
d'agglomeration 6gal ou inferieur a 25 %, une densit6 apparente de 0,2 a
1,5 g/Cm3 et chaque toner couleur respectif ayant 5      une moyenne en
volume du diambtre des particules de 11,0 a 14,0 Um, 30 ou moins de 30 %
des *particules ayant des diambtres inf6rieurs a 6,35 im et 9 ou moins de 9
% en poids des particules ayant des diambtres sup6rieurs & 20,2 Um, une
viscosit6 apparente & 100*C de 103 a 5 x 10' Pa.s (10  a 5 x 105 poises),
une viscosite apparente a 90 C de 5 x 103 a 5 x 105 Pa.s (5 x 10  & 5 x 106
poises), un pic d'absorption de la chaleur, d'aprfs l'analyse
calorlmdtrique dlff6rentielle, de 58 A 72 C, 10     un brillant egal ou
superieur a 5,0 % et une charge tribo~lectrique de -5 & -20 uC/g
relativement au ..support ferritique ayant 70 ou plus de 70 % en poids de
particules dans la plage de diambtres de 63 a 44 um (du tamis n 250 au
tamis n 350), et dans lequel le toner jaune contient 0,1 & 12,0 parties en
poids du colorant jaune pour 100 parties en poids de la reslne servant de
liant et a des valeurs de chromaticit4 a' de -6,5 A -26,5, b* de 73,0 a
93,0 et 1' de 77,0 & 97,0, le toner magenta contlent 0,1 a t6     15,0
parties en poids du colorant magenta pour 100 parties en polds de resine
servant de Ilant et a des valeurs de chromaticit4 a* de 60,0 a 80,0, b* de
-12,0 a -32,0 et L* de 40,0 & 60,0, le toner cyan contient 0,1 a 15,0
parties en poids du colorant cyan pour 100 parties en poids de la resine
servant de liant et a des valeurs de chromaticite a' de -8 a -28A0 b* de
-30,0 & -50,0 et L* de 39,0 a 59,0, le toner noir contient deux ou plus de
deux colorants et a des valeur de chromaticite a' de -3,5 a + 6,5, b* de
-6,0 A 4,0 et L* de -26,0 a 36,0 et chacun des toners jaune, magenta, cyan
et noir a une reflectance 



4gale ou sup6rieure a 40 % dans la r~gion de longueurs d'ondes du proche
infrarouge de 900 & 1000 nm. 2. Procede suivant la revendlcation 1, dans
lequel l'agent amellorant la fluidlte comprend de la sillce 25
hydrophobe en poudre fine. 3. Proc~d4 suivant la revendication 1 ou 2, dans
lequel les images electrostatiques latentes sont ddvelopp~es respectivement
avec un toner, avec application d'un champ dlectrique de polarisation entre
un 6lment portant l'image et un manchon de developpement portant l'un des
d~veloppateurs. 30 4. Procd4 suivant la revendication 3, dans lequel le
champ electrique de polarisation comprend une composante de courant
continu. '\}   5. Proced4 suivant la revendication 4, dans lequel le champ
electrique de polarisation comprend une a3-s  frequence de 1000 & 3000 Hz
et une tension entre pics de 1000 a 2500 volts. 6. Procdd6 suivant l'une
quelconque des revendications precedentes, dans lequel chaque developpateur
contient 5 & 15 % en polds du toner sur la base du d6veloppateur et 0,01 &
10 parties en poids de l'agent amdliorant la fluiditd pour 100 parties en
poids du toner. 40 7. Procede suivant la revendication 6, dans loquel. pour
chaque d6veloppateur, le support de ce d~veloppateur a un diambtre moyen
des particules de 20 & 100 uam. 8. Procede suivant l'une quelconque des
revendications precedentes, dans lequel le support occupe 1,5 a 45     40 %
du volume de la r6gion de developpement. 9. Proc~d6 suivant la
revendication 8, dans lequel le toner est transftr4 de la surface du
support et de la surface d'un manchon de developpement portant le
d~veloppateur a l4l6ment portant l'image pour ddvelopper sur cot 6lment
l'image leoctrostatique latente. 50 10. Proc6d4 suivant lune quelconque des
revendications prec~dentes, dans lequel les images electrostati- ques
latentes sont d6velopp~es avec les developpateurs so succ~dant dans l'ordre
magenta, cyan, jaune et noir, pour former des images developp~es du toner
couleur. 56 11. Proc6de sulvant la revendication 10, dans loquel les images
developpees des toners sont transfer~es par voie electrostatique sur la
matibre de transfert dans lFordre de l'lmage du toner magenta, de l'image
du toner cyan, de l'image du toner jaune et de l'image du toner noir. 38
12. Procede suivant la revendication 11, dans loquel le transfert
6lectrostatique des images developpees du toner cyan est conduit avec
application de courants de transfert qui satisfont les conditions
suivantes: courant de transfert pour l'image de toner magenta < courant de
transfert pour I'image de toner cyan < courant de transfert pour I'image de
toner jaune < courant de transfert pour l'image de 6      toner noir. 13
Procedd suivant lune quelconque des revendications prscddentes, dans lequel
le toner jaune, le toner magenta et le toner cyan satisfont les relations
angulalres suivantes sur leur diagramme de chromatici- t6: le toner cyan et
le toner jaune forment un angie de 145 t 15 , le toner cyan et le toner
magenta 10    forment un angle de 95  15 * et le toner magenta et le toner
jaune forment un angle de 120  10. 14. Composition de toner couleur,
comprenant un agent amrliorant la fluidit4 et un toner couleur qui comprend
quant a lul au moins une resino servant de liant et un colorant, la
composition de toner 



couleur ayant un degrs d'agglom6ration egal ou inf~rieur & 25 % et une
densit4 apparente de 0,2 h 1,5 1s     g/cm3 et le toner couleur ayant une
moyenne en volume du diamrtre des particules de 11,0 h 14,0 am, 30 ou moins
de 30 % en nombre des particules ayant des dlamrtres inferieurs a 6,35 um
et 9 ou moins de 9 % en poids des particules ayant des diamstres supdrieurs
A 20,2 um, une vlscosit4 apparente & 100 C de 103 A 5 x 104 Pa.s (104 a 5 x
105 poises), une viscosite apparente A 90'C de 5 x 103 a 5 x 106 Pa.s (5 x
106 a 5 x 106 poises), un pic d'absorption de chaleur d'apres l'analye 20
calorimetrique diff6rentielle & 58-72 C, un brillant egal ou sup6rieur &
5,0 % et une charge tdibo6lectri- que de -5 & -20 .CIg relativement & un
support ferritique revatu d'un m~lange d'une rssine contenant du fluor et
d'une resine du type styrsne, une proportion de 70 ou plus de 70 % en polds
des particules du support se situant dans une plage de diambtres de 63 A 44
ulm (du tamis n 250 au tamis n 350). 26  16. Composition de toner couleur
suivant la revendication 14, dans laquelle la rsaine servant de liant
comprend une rdsine du type styrbne-ester d'acide acrylique, une rdsine du
type styrsne-ester d'acide mdthacrylique ou une rssine polyester. 16.
Composition de toner couleur sulvant la revendication 15, dans laquelle la
r~sine servant de liant 30     comprend un polyester obtenu A partir d'un
acide carboxylique de fonctionnalitM sgale ou sup6rieure a 2 et d'un ddriv6
de bisph~nol represents par la formule: CH 35 H - t0R          0
0 -       RO )JI  H CH3 40 dans laquelle R dssigne un groupe dthylbne ou
propylene; x et y repr~sentent respectivement un nombre entier sgal ou
supdrieur & 1, a condition que la somme (x + y) ait une valeur de 2 & 10 en
moyenne. 45 17. Composition de toner couleur suivant la revendication 16,
dans laquelle l'acide carboxylique est choisi dans le groupe constitud de
l'acide fumarique, de l'acide maldique, de l'anhydride maleique, de l'acide
phtalique, de l'acide t~r6phtalique, de l'acide trimellitique, de l'acide
pyromellitique et de lours m6langes. 60 18. Composition de toner couleur
suivant l'une quelconque des revendications 14 a 17, dana laquelle l'agent
am~liorant la fluidit4 est une rdsine de fluorure de vinylidbne en poudre
fine, un polyt~trafluor6- thylbne en poudre fine, le stearate de zinc, le
stWarate de calium, le st5arate de plomb, I'oxyde de zinc en poudre, la
silice en poudre fine ou un melange de deux ou davantage de ces substances.
55 19. Composition de toner couleur suivant la revendication 18, dans
laquelle l'agent ameliorant la fluiditM est de la silice hydrophobe en
poudre fine. 39    EP 0 276 636 BI 1                111111! 1111 11111
N1111 11' 20. Composition de toner couleur suivant la revendication 19,
dans laquelle l'agent am~liorant la fluidit6 est de la silice hydrophobe en
poudre fine ayant un degr6 hydrophobe de 30 & 80, mesur6 par la methode de
titrage au methanol. 



5 21. Composition de toner couleur suivant lNune quelconque des
revendications 14 a 20, comprenant 0,01 a 10 parties en poids de lVagent
ameliorant la fluidit6 pour 100 parties en poids du toner. 22. Composition
de toner couleur suivant la revendication 21, comprenant 0,1 a 5 parties en
poids de l'agent amrliorant la fluidit pour 100 parties en poids du toner.
.10 23. Composition de toner couleur suivant l'une quelconque des
revendications 14 a 22, ayant un degre d'agglomeration de 1,0 A 20 % et une
densitd apparente de 0,25 & 1,0 g/cm3 et dans laquelle le toner couleur a
une moyenne en volume du dlametre des particules de 11,5 & 13,5 jim,
contlent 25 ou moins de 25 % en nombre de particules ayant des diambtres
inferieurs a 8,35 am et 7 % en poids ou moins 15     de particules ayant
des diametres superleurs a 20,2 Um et a une viscosltd apparente & 90 I C de
7,5 x <~ -103 & 2 x 105 Pa.s (7,5 x 104 & 2x 106 poises), une viscosite
apparente & 100C de 103 & 3,0 x 105 Pa.s (104 & 3,0 x 106 poises) et un
brillant 6gal ou sup~rieur a 7,0 %. 24. Composition de toner couleur
sulvant la revendication 23, ayant un degrd d'agglomeration de 1,0 a 10 e%
t une densit6 apparente de 0,3 & 0,8 g/Cm3, et dans laquelle le toner
couleur a une moyenne en volume des dlametres de particules de 11,7 a 13,3
am, contient 20 ou moins de 20 % en nombre de particules ayant des
diametres inf~rieurs A 6,35 um et contient 5 % en poids ou moins de
particules ayant des diambtres sup6rieurs & 20,2 um. et a une viscosite
apparente & 90GC de 104 a 105 Pas (105 & 10 poises) et une viscosite
apparente a 100-C de 103 a 2 x 104 Pa.s (104 & 2 x 105 poises). 26 25.
Composition de toner couleur suivant l'une quelconque des revendications 14
A 24, dans laquelle le toner couleur est un toner jaune comprenant, en
poids, 0,1 a 12,0 parties d'un colorant jaune pour 100 parties de la resine
servant de liaison et ayant des valeurs de chromaticitd a* = -6,5 a -26,5,
b* = 73,0 a93,0 etL* = 77,0 a 97,0. 30 26. Composition de toner couleur
suivant la revendication 25, qui contient, en poids, 0,5 a 7,0 parties du
colorant jaune pour 100 parties de la r~sine servant de liant. 27.
Composition de toner couleur suivant la revendication 25 ou 26, dans
laquelle le colorant jaune est 35     choisi entre le Pigment Yellow 17,
G.1., le Pigment Yellow 15, G.l., le Pigment Yellow 13, C.1., le Pigment
Yellow 14, C.1., te Pigment Yellow 12 C.l. 2& Composition de toner couleur
suivant l'une quelconque des revendications 25 a 27, dans laquelle le toner
jaune a los valeurs de chromaticit4 suivantes a' = I 1,5 A -21,5, b* = 78,0
a 88,0, et L = 82,0 A 40     92,0. 29. Composition de toner couleur suivant
la revendicatlon 28, dans laquelle le toner jaune a lea valeurs de
chromaticit6 suivantes: a* = -12,5 & -20,5, b* = 79,0 & 87,0 et L* = 83,0 &
91,0. 45  30. Composition de toner couleur suivant l'une quelconque des
revendications 14 & 24, dans laquelle le toner couleur est un toner magenta
contenant, en poids, 0,1 a 15,0 parties de colorant magenta pour 100
parties de la r~sine servant de liant et ayant les valours de chromaticite
suivantes: a* = 60,0 A 80,0i b* = -12,0 a -32,0 et L* = 40,0 a 60,0. 5o
31. Composition de toner couleur suivant la revendication 30, qui contient
en poids 0,1 & 9,0 parties du colorant magenta pour 100 parties de la
r~sine servant de liant. 32. Composition de toner couleur suivant la
revendlication 30 ou 31, dans laquelle le colorant magenta est choisl entre
le Pigment Red 5, C.l., te Pigment Red 3, C.l., te Pigment Red 2, C.l., le
Pigment Red 6, 55     C.1. et le Pigment Red 7, C.l. 33. Composition de
toner couleur suivant la revendication 30, 31 ou 32, dans laquelle le toner
magenta a les valeurs de chromaticit6 suivantes: a*  65,0 & 75,0, b*  -17,0
& -27,0 et 1* = 40,0 a 55,0. 



40    EP 0 275,536 B1                 I     m11111 mIN l nII !i    ! 34.
Composition de toner couleur suivant la revendication 33, dans laquelle le
toner magenta a les valeurs de chromaticit6 suivantes: a* = 66,0 A 74,0, b*
= -18,0 & -26,0 et L* = 44,0 a 54,0. 35. Composition de toner couleur
suivant l'une quelconque des revendications 14 a 24, dans laquelle le 5
toner couleur est un toner cyan contenant, en poids, 0,5 a 15,0 partes de
colorant cyan pour 100 parties de la r~sine servant de liant et ayant les
valeurs de chromaticite sulvantes : a* = -8,0 a -28,0, b* -30,0 & -50,0 et
L* = 39,0 a 59,0. 36.' Composition de toner couleur suivant la
revendication 35, qui contient en poids 0,1 & 9 parties en poids .10    du
colorant cyan et 100 parties de la r~sine servant de llant. 37. Composition
de toner couleur suivant la revendication 35 ou 36, dans laquelle le
colorant cyan est choisi entre le Pigment Blue 15, C.l., le Pigment Blue 16
C.l., et des pigments constitues de d6rives de cuivre de phtalocyanines
portant 2 & 3 groupes carboxybenzamidomethyle. i5 38. Composition de toner
couleur suivant la revendication 35, 36 ou 37, dans laquelle le toner cyan
a les valeurs de chromaticite suivantes: a* = -10,0 a -27,0, b* = -33,0 &
-45,0 et 1* = 44,0 & 59,0. 39. Composition de toner cyan suivant la
revendication 38, dans laquelle le toner cyan a les valeurs de 20
chromabcite suivantes: a* = -14,0 a -25,0, b* = -35,0 & -44,0 et 1* = 45,0
a 57,0. 40. Composition de toner couleur suivant l'une quelconque des
revendications 14 a 24, dans laquelle le toner couleur est un toner noir
qui contient deux ou plus de deux colorants, qui presente une rdflectance
de 40 % ou plus, dans la rdgion de longueurs d'ondes du proche infrarouge
de 900 & 1000 - 25    nm et qui a les valeurs de chromaticite suivantes: a*
= -3,5 a 6,5, b* = -6,0 a 4,0 et L* = 26,0 h 36,0. 41. Composition de toner
couleur suivant la revendication 40, qui contient, en poids, 3 & 15 parties
des colorants pour 100 parties de la r~sine servant de liant. 30  42.
Composition de toner couleur suivant la revendication 40 ou 41, dans
laquelle les colorants compren- nent un pigment jaune du type disazoTque,
un pigment rouge du type mono-azoYque et un pigment bleu du type d'un
d~riv6 de cuivre de phtalocyanine. , 43 Composition de toner couleur
suivant la revendication 42, dans laquelle le pigment jaune du type 35
disazo, le pigment rouge du type monoazo et le pigment bleu du type
phtalocyanine sont mdlanges dans des proportions en poids de 1:1,5 a
2,5:0,5 a 1,5. 44. Composition de toner noir suivant la revendication 42 ou
43, dans laquelle le pigment jaune du type disazofque est le Pigment Yellow
17 ou 13 C.l. ; Is pigment rouge du type monoazolque est le Pigment 40
Red 5 ou 7 C.l. et le pigment bleu du type phtalocyanine est le Pigment
Blue 15 C.l. 45. Composition de toner couleur suivant l'une quelconque des
revendications 40 & 44, dans laquelle le toner noir a lee valeurs de
chromaticitd suivantes: a* = -2,0 a 5,5, b* = -5,0 a 3,0 et 1* = 27,0 A
35,0. 45  46. Kit de toner polychrome, comprenant un toner jaune sous
emballage contenant une composition de toner jaune suivant l'une quelconque
des revendications 25 a 29, un toner magenta sous emballage contenant une
composition de toner magenta suivant l'une quelconque des revendications 30
A 34, un toner cyan sous emballage contenant une composition de toner cyan
suivant l'une quelconque des revendications 35 A 39 et un toner noir sous
emballage contenant une composition de toner noir 50     suivant l'une
quelconque des revendications 40 & 45. 47. Developpateur couleur pour le
developpement d'images diectrostatiques latentes, comprenant : (1) une 



composition de toner couleur suivant l'une quelconque des revendications 14
a 44 et (2) un support ferritique revetu d'un melange rdsine contenant du
fluor/rdsine du type styrbne. 55 48. D6veloppateur de couleur sulvant la
revendication 47, dans lequel le support ferritique a un diametre moyen des
particules de 20 & 100 arm. 41    EP 0 275 6PS B1                      '-
C!'' L" ''S-- 49. Ddveloppateur de couleur suivant la revendication 48,
dans lequel le support ferritique a un diambtre moyen des particules de 25
a 70 am. 50. D6veloppateur de couleur suivant la revendication 49, dans
loquel le support ferritique a un dlambtre 5     moyen des particules de 30
a 65 urm. 51. Developpateur de couleur suivant l'une quelconque des
revendications 47 a 50, dans lequel le support ferritique est rev~tu de
0,01 a 5 % en poids, sur la base du support, d'un m6lange de la rdsine
contenant du fluor et de la r~sine du type styrbne. 10 52. Developpateur de
couleur suivant la' revendication 51, dans lequel le support ferritique est
revgtu de 0,1 a 1 % en polds, sur la base du support, d'un melange de la
rdsine contenant du fluor et de la rMsine du type styrbne. 16  53.
Developpateur de couleur suivant I'une quelconque des revendications 47 A
50, dans loquel la resine contenant du fluor et la resine du type styrbne
sont m~lang~es dans un rapport en poids de 90:10 a 20:80. 54. D6veloppateur
de couleur suivant la revendication 51, dans loquel la r~sine contenant du
fluor at la resine du type styrbne sont m~langdes dans un rapport en poids
de 70:30 & 30:70. '55 D6voloppateur de couleur suivant lune quelconque des
revendications 47 a 54, dans lequel la r~sine contenant du fluor est un
polyfluorure de vinylidbne, un polytdtrafluordthylbne ou un copolymere de.
fluorure de vinylidcne et de t~trafluorkthylbne, et la resine du type
styrene est un copolymere styrbne- 28     methacrylate de methyle, un
copolymbre styrbne-acrylate de 2-4thylhexyle ou un copolymere de styrene,
d'acrylate de 2-6thylhexyle et de m~thacrylate de m6thyle. 56.
Ddveloppateur de couleur suivant la revendication 55, dans lequel la rdsine
contenant du fluor est un copolymbre de fluorure de vinylidbne et de
tdtrafluroethylbne et la r~sine du type styrbne est un 30     copolymbre de
styrbne, d'acrylate de 2-6thylhexyle et de m~thacrylate de m6thyle. 38 40
45 60 58 42    


