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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a dry-development toner that contains, as its principal component, resin particles
having been colored with a dye, and that is suitable for use in copiers, printers, plotters, faxes and the like. More particularly
it relates to a dry-development toner in which fogging, blank spots, and other image defects caused by the presence of
charge-controlling agents can be prevented, and in which the strength with which images are fixed to printing paper can
be improved, by coating the surfaces of resin particles with a fine organic powder by means of mechanical impact force
without the use of charge-controlling agents.
[0002] With respect to the related art of the present invention, various toners have been proposed in the past as dry-
development toners. In image-forming processes using such toners, it is natural that these toners be required to have
positive or negative electrification properties. In such cases, charge-controlling agents are commonly added to toners
in order to endow it with either type of electrification properties and to control the static charge thereof. Nigrosine-based
nucleophilic dyes and the like are used in such cases as charge-controlling agents to impart positive electrification
properties to toners, and electrophilic organic complexes composed of oil-soluble metallized dyes and the like are used
as charge-controlling agents to impart negative electrification properties to toners.
[0003] Although toner electrification can be controlled when such charge-controlling agents are added to toners, these
charge-controlling agents are also known to greatly affect toner characteristics other than electrification control.
[0004] The addition of charge-controlling agents brings about, for examples, problems in which the photosensitive
drums in image-forming devices are contaminated with toners during image formation, raising the residual potential of
the photosensitive media on the photosensitive drum and causing image fogging, and in which, conversely, the residual
potential of the photosensitive media is lowered, causing blank spots in the images. Another problem is that charge-
controlling agents used in a two-component developing toner contaminate the carrier and reduce the static charge of
the toner, making it impossible to form images in an appropriate manner.

SUMMARY OF THE INVENTION

[0005] An object of the present invention, which is aimed at overcoming the above-described problems of the related
art of the present invention, is to provide a dry-development toner in which fogging, blank spots, and other image defects
caused by the presence of charge-controlling agents can be prevented, and in which the strength with which images
are fixed to printing paper can be improved, by coating the surfaces of resin particles with a fine organic powder by
means of mechanical impact force without the use of charge-controlling agents, and adequately adjusting the static
charge on the toner with the aid of this fine organic powder.
[0006] Aimed at attaining the stated object, the present invention proves a dry-development toner comprising resin
particles which are colored with a dye, wherein:

a) a fine organic powder having a mean particle diameter of 0.8 Pm or less is embedded into the surfaces of the
resin particles by means of mechanical impact force;
b) the fine organic powder is of an acrylic resin, fluororesin, or silicon-based resin; and
c) the resin particles having a fine organic powder embedded therein are further externally coated with a fine
hydrophobic inorganic powder.

[0007] According to the dry-development toner of the present invention, fogging, blank spots, and other image defects
caused by the presence of charge-controlling agents can be prevented, and the strength with which images are fixed
to printing paper can be improved. This is because the surfaces of the dyed resin particles are coated with a fine organic
powder having a mean particle diameter of 0.8 Pm or less by means of mechanical impact force without the addition of
charge-controlling agents, and the static charge on the toner is adequately adjusted with the aid of this fine organic powder.
[0008] In the present invention, the fine organic powder is a fine powder that has been formed from an acrylic resin,
fluororesin, or silicon-based resin.
[0009] In the present invention, after coating the surfaces of the resin particles with the fine organic powder, a fine
hydrophobic inorganic powder is externally added to the coated resin particles. In addition, the static charge on the toner
is preferably adjusted to between about -2 and about -100 PC per gram of toner.
[0010] This and other objects, features and advantages of the present invention are described in or will become
apparent from the following detailed description of the invention.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Fig. 1 is a graph depicting the static charge of toners A through G.

The DETAILED DESCRIPION OF THE INVENTION

[0012] The dry-development toner according to the present invention will now be described with reference to a specific
embodiment of the present invention.
[0013] The dry-development toner according to this embodiment is basically obtained by additionally coating the
surfaces of resin particles having been colored with a dye with a fine organic powder having a mean particle diameter
of 0.8 Pm or less by means of mechanical impact force.
[0014] Polymerized particles prepared by dispersion polymerization, suspension polymerization, emulsion polymeri-
zation, emulsion polymerization and aggregation, seed polymerization, and other methods can be used in this case as
resin particles. Of these, polymerized resin particles obtained by dispersion polymerization are particularly preferred.
Dispersion polymerization is a method in which solvent is introduced into a polymerization reaction container, materials
such as monomers, dispersing agents, and initiators are also introduced and dissolved, the contents of the container
are placed under inert nitrogen gas, the reaction system in the container is heated as the solution is agitated, the particle
dispersion is separated into solids and liquids following several hours to some tens of hours of polymerization, and the
solid particles are recovered to obtain resin particles.
[0015] A specific method for producing resin particles by dispersion polymerization is described below. To manufacture
resin particles by dispersion polymerization, a reactor equipped with an agitator, condenser, thermometer, gas feed
tube, and the like is filled with solvent, and a dispersing agent is dissolved therein. Monomer is then mixed therein, and
an initiator and a cross-linking agent are also dissolved.
[0016] Examples of solvents include alcohols such as methanol, ethanol, n-butanol, s-butanol, t-butanol, n-amyl al-
cohol, s-amyl alcohol, t-amyl alcohol, isoamyl alcohol, isobutyl alcohol, isopropyl alcohol, 2-ethylbutanol, 2-ethylhexanol,
2-octanol, n-octanol, n-decanol, cyclohexanol, n-hexanol, 2-heptanol, 3-heptanol, 3-pentanol, methyl cyclohexanol, 2-
methyl-2-butanol, 3-methyl-2-butanol, 3-methyl-1-butyn-3-ol, 4-methyl-2-pentanol, and 3-methyl-1-pentyn-3-ol, which
can be used either individually or in combinations of two or more. Examples of organic solvents used with such alcohols
include hydrocarbons such as hexane, toluene, cyclohexane, benzene, and xylene; ethers such as ethylbenzyl ether,
dibutyl ether, dipropyl ether, dibenzyl ether, dimethyl ether, tetrahydrofuran, vinyl methyl ether, and vinyl ethyl ether;
ketones such as acetaldehyde, acetone, acetophenone, diisobutyl ketone, diisopropyl ketone, and cyclohexanone; esters
such as ethyl formate, ethyl acetate, methyl acetate, ethyl stearate, and methyl salicylate; and water. The solvents,
among other things, are used to adjust the SP (solubility parameter) of the reaction system.
[0017] Examples of dispersing agents include polyvinyl pyrrolidone, polyvinyl alcohol, polyethyleneimine, hydroxypro-
pyl cellulose, hydroxypropyl methyl(ethyl)cellulose, poly(12-hydroxystearic acid), poly(styrene-b-dimethylsiloxane),
polyisobutylene, polyacrylic acid, polyacrylic acid esters, polymethacrylic acid, polymethacrylic acid esters, and 1-hex-
adecanol. Of these dispersing agents, polyvinylpyrrolidone and combinations of polyvinylpyrrolidone and 1-hexadecanol
are preferably used to ensure that the resulting resin particles have uniform diameters and a narrow particle size distri-
bution.
[0018] Examples of monomers include styrene, vinyl toluene, α-methylstyrene, and other aromatic vinyls; methyl
methacrylate, ethyl methacrylate, 2-ethylhexyl methacrylate, and other methacrylic acid esters; methyl acrylate, ethyl
acrylate, butyl acrylate, ethylhexyl acrylate, and other acrylic acid esters; vinyl formate, vinyl acetate, vinyl propionate,
and other vinyl esters; vinyl methyl ether, vinyl ethyl ether, and other vinyl ethers; methacrylic acid, acrylic acid, maleic
anhydride, and metal salts thereof; diethylaminoethyl methacrylate, diethylaminoethyl acrylate, and other monomers
having functional groups; and trifluoroethyl methacrylate, tetrafluoropropyl methacrylate, and other fluorine-containing
monomers. In this case, the resin particles used as binder particles for a toner are preferably highly translucent if they
are to be used in overhead projectors. Good insulation properties are also required in order to obtain adequately developed
images. Furthermore, high mechanical strength is needed at elevated temperatures to prevent the particles from breaking
up inside the development apparatus, and the particles are preferably able to soften and to adhere to the recording
medium without requiring large amounts of thermal energy in order to achieve adequate fixing properties. Taking these
considerations into account, is it particularly suitable to use a copolymer in which the monomer is one or more of styrene,
an acrylic acid ester, or a methacrylic acid ester when the resin particles are to be used as binder particles for toner.
[0019] Examples of initiators include azo-based hydrochloride systems such as 2,2’-azobis(2-methyl-N-phenylpropi-
onamidine)dihydrochloride, 2,2’-azobis(N-(4-chlorophenyl)-2-methylpropionamidine)dihydrochloride, 2,2’-azobis(N-(4-
hydroxyphenyl)-2-methylpropionamidine)dihydrochloride, 2,2’-azobis(N-(4-aminophenyl)-2-methylpropionamidine)tet-
rahydrochloride, 2,2’-azobis(2-methyl-N-(phenylmethyl)propionamidine)dihydrochloride, 2,2’-azobis(2-methyl-N-2-pro-
penylpropionamidine)dihydrochloride, 2,2’-azobis(2-methylpropionamidine)dihydrochloride, 2,2’-azobis(N-(2-hydroxye-
thyl)-2-methylpropionamidine)dihydrochloride, 2,2’-azobis((2-5-methyl-2-imidazolin-2-yl)propane)dihydrochloride, 2,2’-
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azobis(2-(2-imidazolin-2-yl)propane)dihydrochloride, 2,2’-azobis(2-(4,5,6,7-tetrahydro-1H-1,3-diazepin-2-yl)propane)
dihydrochloride, 2,2’-azobis(2-(3,4,5,6-tetrahydropyridin-2-yl)propane)dihydrochloride, 2,2’-azobis(2-(5-hydroxy-
3,4,5,6-tetrahydropyridin-2-yl)propane)dihydrochloride, and 2,2’-azobis(2-(1-(2-hydroxyethyl)-2-imidazolin-2-yl)pro-
pane)dihydrochloride. Examples of other azo-based initiators include 2,2’-azobisisobutyronitrile, 2,2’-azobismethylbu-
tyronitrile, 2,2’-azobis-2-cyclopropylpropionitrile, 2,2’-azobis-4-methoxy-2,4-dimethylvaleronitrile, 1,1’-azobiscyclohex-
ane-1-carbonitrile, 2,2’-azobis(2,4-dimethyl)valeronitrile, 2-phenylazo-4-methoxy-2,4-dimethylvaleronitrile, and 2,2’-
azobis-N,N’-dimethyleneisobutylamidine. Examples of organic peroxide initiators include benzoyl peroxide, methyl ethyl
ketone peroxide, cumene hydroxyperoxide, t-butyl hydroperoxide, cyclohexanone peroxide, t-butyl peroxide, t-butyl
peroxybenzoate, t-butyl peroxy-2-ethylhexanate, t-butyl peroxypivalate, t-butyl peroxyneodecanoate, 3,5,5-trimethyl-
hexanoyl peroxide, diisopropyl benzene hydroperoxide, lauroyl peroxide, and dicumyl peroxide. These initiators may be
used individually or as mixtures of a plurality of initiators.
[0020] Examples of cross-linking agents include divinylbenzene, ethylene glycol di(meth)acrylate, butanediol di(meth)
acrylate, trimethylol propane (tri)methacrylate, and pentaerythritol tri(meth)acrylate. Of these cross-linking agents, it is
preferable to use divinylbenzene and ethylene glycol di(meth)acrylate, considering that a copolymer in which the monomer
is a mixture of styrene and one or more of acrylic acid esters or methacrylic acid esters is used during the polymerization
of resin particles.
[0021] The polymerization reaction in the aforementioned reaction system is subsequently completed, the reaction
solution is then filtered off, unneeded dispersing agents or monomers are removed from the reaction solution, and resin
particles are recovered. The resin particles thus recovered are washed by being first dispersed in a solvent and then
filtered off. This operation is repeated from one to five times, yielding resin particles devoid of residual impurities.
[0022] The resin particles thus produced are subsequently dyed with a dye. Dyeing is performed by drying the resin
particles after coloring them in a dye liquor obtained by dispersing or dissolving a dye in a solvent.
[0023] Here, examples of dyes that can be used for dyeing include black dyes such as Kayaset Black K-R, A-N,
Kayalon Polyester Black S-200, EX-SF 300, G-SF, BR-SF, 2B-SF 200, TA-SF 200, AUL-S, and other dyes manufactured
by Nippon Kayaku Co., Ltd.; Valifast Black 3806, 3810, 3820, Oil Black BS, BY, B-85, 860, and other dyes manufactured
by Orient Kagaku Kogyo Co., Ltd.; Sumikaron Black S-BL, S-BF extra conc., S-RPD, S-XE 300%, and other dyes
manufactured by Sumitomo Chemical Co., Ltd.; Basacryl Black X-BGW, Naozapon Black X-51, X-55, and other dyes
manufactured by BASF; Oleosol Fast Black AR, RL, and other dyes manufactured by Taoka Chemical Co., Ltd.; Spilon
Black BNH, MH special, and other dyes manufactured by Hodogaya Chemical Co., Ltd.; and Orasol Black RLI, RL, CN,
and other dyes manufactured by Ciba.
[0024] Examples of yellow dyes include Kayaset Yellow K-CL, Kayalon Polyester Yellow 4G-E, Kayalon Polyester
Light Yellow 5G-S, and other dyes manufactured by Nippon Kayaku Co., Ltd.; Water Yellow 6C, Valifast Yellow 1101,
1105, 3110, 3120, 4120, 4126, Oplas Yellow 130, 140, Oil Yellow GG-S. 105, 107, 129, 818, and other dyes manufactured
by Orient Kagaku Kogyo Co., Ltd.; Sumikaron Yellow SE-4G, SE-5G, SE-3GL conc., SE-RPD. Sumikaron Brilliant
Flavine S-10G, and other dyes manufactured by Sumitomo Chemical Co., Ltd.; Neozapon Yellow 081, Lurafix Yellow
138, and other dyes manufactured by BASF; Oleosol Fast Yellow 2G and other dyes manufactured by Taoka Chemical
Co., Ltd.; Oracet Yellow 8GF, GHS, and other dyes manufactured by Ciba; PS Yellow GG, MS Yellow HD-180, and
other dyes manufactured by Mitsui Toatsu Chemicals, Inc.; and TS Yellow 118 cake, ESC Yellow 155, Sumiplast Yellow
HLR, GC, and other dyes manufactured by Sumika Color Co., Ltd.
[0025] Examples of magenta dyes include Kayaset Red K-BL, Kayacelon Red E-BF, SMS-5, SMS-12, Kayalon Pol-
yester Red TL-SF, BR-S, BL-E, HL-SF, 3BL-S200, AUL-S, Kayalon Polyester Light Red B-S200, Kayalon Polyester
Rubine BL-S200, and other dyes manufactured by Nippon Kayaku Co., Ltd.; Water Red 27, Valifast Red 1306, 1355,
2303, 3311, 3320, Valifast Orange 3210, Valifast Brown 2402, Oil Red 5B, Oil Pink 312, Oil Brown BB, and other dyes
manufactured by Orient Kagaku Kogyo Co., Ltd.; Sumikaron Red E-FBL, E-RPD(E), S-RPD(S), Sumikaron Brilliant Red
S-BF, S-BLF, SE-BL, SE-BGL, SE-2BF, SE-3BL(N), and other dyes manufactured by Sumitomo Chemical Co., Ltd.;
Zapon Red 395, 471, Neozapon Pink 478, Lurafix Red 420, 430, and other dyes manufactured by BASF; Oleosol Fast
Pink FB, Rhodamine A, B, B gran., and other dyes manufactured by Taoka Chemical Co., Ltd.; Ceres Red 3R, Macrolex
Red Violet R, and other dyes manufactured by Bayer; Orasol Red G, Oracet Pink RP, and other dyes manufactured by
Ciba; PS Red G, MS Magenta VP, and other dyes manufactured by Mitsui Toatsu Chemicals, Inc.; ESC Bordeaux 451,
Sumiplast Violet B, RR, Sumiplast Red FB, 3B, B-2, HF4G, AS, HL5B, Sumiplast Orange HRP, and other dyes manu-
factured by Sumika Color Co., Ltd.
[0026] Examples of cyan dyes include Kayaset Blue N, K-FL, MSB-13, Kayalon Polyester Blue BR-SF, T-S, Kayalon
Polyester Light Blue BGL-S200, Kayalon Polyester Turq Blue GL-S200, Kayalon Polyester Blue Green FCT-S, and other
dyes manufactured by Nippon Kayaku Co., Ltd.; Valifast Blue 1601, 1603, 1605, 2606, 3806, 3820, Oil Blue No. 15, No.
613, 613, N14, BOS, and other dyes manufactured by Orient Kagaku Kogyo Co., Ltd.; Sumikaron Brilliant Blue S-BL,
Sumikaron Turquoise Blue S-GL, S-GLF grain, and other dyes manufactured by Sumitomo Chemical Co., Ltd.; Zapon
Blue 807, Neozapon Blue 807, Lurafix Blue 590, 660, and other dyes manufactured by BASF; Oleosol Fast Blue ELN
and other dyes manufactured by Taoka Chemical Co., Ltd.; Ceres Blue GN 01 and other dyes manufactured by Bayer;
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Orasol Blue GL, GN, 2R, and other dyes manufactured by Ciba; and TS Turq Blue 618, 606, ESC Blue 655, 660,
Sumiplast Blue S, OA, and other dyes manufactured by Sumika Color Co., Ltd.
[0027] As described above, the dyeing of the resin particles is followed by a treatment in which a fine organic powder
with a mean particle diameter of 0.8 Pm or less is embedded into the surfaces of these resin particles by means of
mechanical impact force. Such embedding can be performed using a hybridization system, for example. A fine acrylic
resin powder, fine fluororesin powder or fine silicon-based resin powder is used as the fine organic powder. Examples
of fine acrylic resin powders include MP-1000, 1100, 1201, 1220, 1400, 1401, 1450, 1451, 2701, 3100, 4009, 4951, and
other powders manufactured by Soken Kagaku Co., Ltd., as well as 4146, 4149, N-30, 32, 70, 300, 400, F-052, 062,
and other powders manufactured by Nippon Paint Co., Ltd. Examples of fine fluororesin powders include Luvulon L-5,
L-5F, L-2, and other powders manufactured by Daikin Industries, Ltd. Tospearl 105, which is manufactured by Toshiba
Silicone Co., Ltd., is an example of a fine silicon-based resin powder.
[0028] After a fine organic powder has been embedded to the resin particles in such a manner, a fine hydrophobic
inorganic powder is externally added to the resin particles. For example, silica, aluminum oxide, or titanium oxide can
be used as the fine hydrophobic inorganic powder. Here, the fine hydrophobic inorganic powder acts as a fluidizing
agent for imparting fluidity to the toner. The mean particle diameter of this fine hydrophobic inorganic powder is preferably
several tens of nanometers, and the amount thereof externally added is preferably 1 to 3 weight parts per 100 weight
parts of resin particles.

EXAMPLES

[0029] Examples of dry-development toners of the present invention will now be described.

Example 1

1. Polymerization Step (Manufacture of Resin

Particles)

[0030] The following components were introduced into and dissolved in a reaction apparatus equipped with a stirrer,
a condenser, a thermometer, and a gas feed line:

[0031] The reaction mixture was heated to 60°C while agitated at 100 rpm and purged with nitrogen gas introduced
through the gas feed line. Divinyl benzene was introduced in an amount of 2 weight parts after polymerization had been
conducted for 11 hours, the polymerization process was continued for another 2 hours, the system was then cooled,
and the polymerization reaction was stopped. The resulting resin particles were filtered off, recovered, washed with
methanol, and dried by being allowed to stand for 48 hours at room temperature, yielding resin particles. The diameters
of these resin particles were measured by a Coulter counter (manufactured by Coulter Co., Ltd.), and the volume mean
diameter was found to be 7.0 Pm.

2. Dyeing Step (Manufacture of Dyed Particles)

[0032] The resin particles thus obtained were dyed as described below.
[0033] The aforementioned resin particles were dispersed in an amount of 1 weight part in 5 weight parts of a saturated
methanol solution of the dye Kayalon Polyester Black S-200 (manufactured by Nippon Kayaku Co., Ltd.), and the system
was then agitated for 1 hour at a temperature of 30°C to dye the particles. Furthermore, to remove excess dye, the dyed
resin particles were washed with a water/methanol mixed solution in a ratio of 4 weight parts of solution per weight part
of dyed resin particles. The particles were then filtered off, recovered, and dried by being allowed to stand for 48 hours
at room temperature, yielding dyed particles. The diameters of these dyed particles were measured by the aforementioned
Coulter counter, and the volume mean diameter was found to be 7.0 Pm.

Methanol 218 weight parts
2-Propanol 73 weight parts
Polyvinyl pyrrolidone (K-30) 12 weight parts
Styrene 77 weight parts
n-Butyl acrylate 23 weight parts
α,α’-Azobisisobutyronitrile 6 weight parts
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3. Embedding and Externally Adding Steps (Toner Manufacture)

[0034] A fine organic powder N-30 (particle diameter: 0.08 Pm; manufactured by Nippon Paint Co., Ltd.) was embedded
in an amount of 5 weight parts into the aforementioned dyed particles (used in an amount of 100 weight parts) with the
aid of the hybridization system NSH-0 (manufactured by Nara Kikai Seisakusho) for 1 minute at a rotational speed of
16200 rpm to coat the surfaces of the dyed particles. Hydrophobic silica (HDK H2000, manufactured by Wacker Co.,
Ltd.), used in an amount of 3 weight parts, was agitated and mixed using a mechanical mill (manufactured by Okada
Seiko Co., Ltd.) with 100 weight parts of the dyed particles obtained by the coating of the fine organic powder, yielding
a toner externally added with the hydrophobic silica (toner A). The particle diameter of toner A was measured by the
aforementioned Coulter counter, and the volume mean diameter was found to be 7.4 Pm.
[0035] The resulting toner A and a charge carrier (BM-5) were mixed in amounts of 1 and 24 weight parts, respectively,
and the static charge was measured using a blow-off powder charge measuring instrument (manufactured by Toshiba
Chemical Co., Ltd.) and was found to be -2.0 PC per gram. The measurement results are shown in Fig. 1.
[0036] The toner cartridge of a commercially available laser printer (Microline 600CL, manufactured by Oki Electric
Industry Co., Ltd.) was filled with toner A, images were formed on printing paper, and the offsetting of the images and
the force with which they were fixed to the printing paper were evaluated.
[0037] Here, the fixing strength was evaluated in the following manner. Black solid printing and fixing were first per-
formed using the aforementioned printer, and the transmission density of the black solid portions was measured using
a Macbeth transmission densimeter. The black solid-printed surface was subsequently rubbed five times with white
cotton on a rubbing tester RT-200 (manufactured by Daiei Kagaku Seiki Seisakusho Co., Ltd.), and the transmission
density of the black solid-printed surface was then measured for a second time. Fixing strength was evaluated by
comparing the transmission density of the black solid-printed surface before and after it had been rubbed with white
cotton. In addition, image offsetting was visually evaluated.
[0038] Table 1 shows the results of the aforementioned evaluation of fixing strength, according to which the transmission
density of the black solid-printed surface was 3.45 before rubbing and 3.46 after rubbing for toner A. Thus, the difference
in transmission density was virtually nonexistent (-0.01), indicating that adequate fixing strength had been achieved.
Furthermore, no offsetting was observed.

Example 2

[0039] After dyed particles had been obtained in the same manner as in Example 1, fine organic powder MP-1450
(particle diameter: 0.25 Pm; manufactured by Soken Kagaku Co., Ltd.) was embedded in an amount of 5 weight parts
per 100 weight parts of the dyed particles, and to the product, externally added 3 weight parts of the above-described
hydrophobic silica, yielding toner B.
[0040] Toner B was measured in the same manner as above, and it was found that the volume mean diameter thereof
was 7.8 Pm; the static charge, -3.1 PC per gram (see Fig. 1). In addition, the fixing strength and offsetting state of toner
B were measured and evaluated in the same manner as in Example 1, and it was found that the transmission density
of the black solid-printed surface was 2.69 before rubbing and 2.68 after rubbing, as shown in Table 1. Thus, the difference
in transmission density was virtually nonexistent (+0.01), indicating that adequate fixing strength had been achieved.
Furthermore, no offsetting was observed.

Example 3

[0041] After dyed particles had been obtained in the same manner as in Example 1, fine organic powder N-32 (particle
diameter: 0.08 Pm; manufactured by Nippon Paint Co., Ltd.) was embedded in an amount of 5 weight parts per 100
weight parts of the dyed particles, and to the product, externally added 3 weight parts of the above-described hydrophobic
silica, yielding toner C.
[0042] Toner C was measured in the same manner as above, and it was found that the volume mean diameter thereof
was 7.3 Pm; the static charge, -5.5 PC per gram (see Fig. 1). In addition, the fixing strength and offsetting state of toner
C were measured and evaluated in the same manner as in Example 1, and it was found that the transmission density
of the black solid-printed surface was 3.26 before rubbing and 3.28 after rubbing, as shown in Table 1. Thus, the difference
in transmission density was virtually nonexistent (-0.02), indicating that adequate fixing strength had been achieved.
Furthermore, no offsetting was observed.

Example 4

[0043] After dyed particles had been obtained in the same manner as in Example 1, fine organic powder MP-1000
(particle diameter: 0.4 Pm; manufactured by Soken Kagaku Co., Ltd.) was embedded in an amount of 5 weight parts
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per 100 weight parts of the dyed particles, and to the product, externally added 3 weight parts of the above-described
hydrophobic silica, yielding toner D.
[0044] Toner D was measured in the same manner as above, and it was found that the volume mean diameter thereof
was 7.9 Pm; the static charge, -15.0 PC per gram (see Fig. 1). In addition, the fixing strength and offsetting state of toner
D were measured and evaluated in the same manner as in Example 1, and it was found that the transmission density
of the black solid-printed surface was 2.49 both before and after rubbing, as shown in Table 1. Thus, the difference in
transmission density was virtually nonexistent (�0.00), indicating that adequate fixing strength had been achieved.
Furthermore, no offsetting was observed.

Example 5

[0045] After dyed particles had been obtained in the same manner as in Example 1, fine organic powder Tospearl
105 (particle diameter: 0.5 Pm; manufactured by Toshiba Silicone Co., Ltd.) was embedded in an amount of 5 weight
parts per 100 weight parts of the dyed particles, and to the product, externally added 3 weight parts of the above-
described hydrophobic silica, yielding toner E.
[0046] Toner E was measured in the same manner as above, and it was found that the volume mean diameter thereof
was 8.0 Pm; the static charge, -27.2 PC per gram (see Fig. 1). In addition, the fixing strength and offsetting state of toner
E were measured and evaluated in the same manner as in Example 1, and it was found that the transmission density
of the black solid-printed surface was 2.98 both before and after rubbing, as shown in Table 1. Thus, the difference in
transmission density was virtually nonexistent (�0.00), indicating that adequate fixing strength had been achieved.
Furthermore, no offsetting was observed.

Example 6

[0047] After dyed particles had been obtained in the same manner as in Example 1, fine organic powder Luvulon L-
2 (particle diameter: 0.3 Pm; manufactured by Daikin Industries, Ltd.) was embedded in an amount of 5 weight parts
per 100 weight parts of the dyed particles, and to the product, externally added 3 weight parts of the above-described
hydrophobic silica, yielding toner F.
[0048] Toner F was measured in the same manner as above, and it was found that the volume mean diameter thereof
was 7.8 Pm; the static charge, -39.2 PC per gram (see Fig. 1). In addition, the fixing strength and offsetting state of toner
F were measured and evaluated in the same manner as in Example 1, and it was found that the transmission density
of the black solid-printed surface was 3.11 both before and after rubbing, as shown in Table 1. Thus, the difference in
transmission density was virtually nonexistent (�0.00), indicating that adequate fixing strength had been achieved.
Furthermore, no offsetting was observed.

Example 7

[0049] After dyed particles had been obtained in the same manner as in Example 1, fine organic powder N-70 (particle
diameter: 0.09 Pm; manufactured by Nippon Paint Co., Ltd.) was embedded in an amount of 5 weight parts per 100
weight parts of the dyed particles, and the product, externally added 3 weight parts of the above-described hydrophobic
silica, yielding toner G.
[0050] Toner G was measured in the same manner as above, and it was found that the volume mean diameter thereof
was 7.1 Pm; the static charge, -88.2 PC per gram (see Fig. 1). In addition, the fixing strength and offsetting state of toner
G were measured and evaluated in the same manner as in Example 1, and it was found that the transmission density
of the black solid-printed surface was 2.58 before rubbing and 2.61 after rubbing, as shown in Table 1. Thus, the difference
in transmission density was virtually nonexistent (-0.03), indicating that adequate fixing strength had been achieved.
Furthermore, no offsetting was observed.
[0051] Based on the examples described above, it was learned that toners A through G had negative electrification
properties and that the static charge on the toners could be increased by coating the dyed particles with fine organic
powders.
[0052] According to the dry-development toner of the present invention, as described above, fogging, blank spots,
and other image defects caused by the presence of charge-controlling agents can be prevented, and the strength with
which images are fixed to printing paper can be increased. This is because the surfaces of the dyed resin particles are
coated with a fine organic powder having a mean particle diameter of 0.8 Pm or less by means of mechanical impact
force without the addition of charge-controlling agents, and the static charge on the toner is adjusted using this fine
organic powder.
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Claims

1. A dry-development toner comprising resin particles which are colored with a dye, wherein:

a) a fine organic powder having a mean particle diameter of 0.8 Pm or less is embedded into the surfaces of
the resin particles by means of mechanical impact force;
b) the fine organic powder is of an acrylic resin, fluororesin, or silicon-based resin; and
c) the resin particles having a fine organic powder embedded therein are further externally coated with a fine
hydrophobic inorganic powder.

2. A dry-development toner according to claim 1, wherein the static charge on the toner is adjusted to between -2 and
-100 PC per gram of toner.

3. A dry-development toner according to claim 1 or 2, wherein the resin particles are polymerised by dispersion po-
lymerisation

4. A dry-development toner according to any one of claims 1 to 3, wherein the fine hydrophobic inorganic powder is
fine hydrophobic silica.

Patentansprüche

1. Ein Trockenentwicklungstoner, der Harzpartikel aufweist, die mit einem Farbstoff gefärbt sind, wobei:

a) ein feines organisches Pulver mit einem mittleren Partikeldurchmesser von 0,8 Pm oder kleiner in die Ober-
fläche des Harzpartikels mittels mechanischer Aufschlagskraft eingebettet ist;
b) das feine organische Pulver ein Acrylharz, Fluorharz oder siliziumbasiertes Harz ist; und
c) die Harzpartikel, die darinnen ein feines organisches Pulver eingebettet haben, ferner äußerlich mit einem
feinen hydrophoben anorganischen Pulver beschichtet sind.

2. Ein Trockenentwicklungstoner gemäß Anspruch 1, wobei die statische Ladung auf dem Toner angepasst ist auf

TABLE 1

Evaluation results of fixing strength

Transmission 
density of unrubbed 

black solid

Transmission 
density of rubbed 

black solid

Difference in 
transmission density

Evaluation of fixing 
strength

Toner A (N-30 
coated)

3.45 3.46 -0.01 Good

Toner B (MP-1450 
coated)

2.69 2.68 +0.01 Good

Toner C (N-32 
coated)

3.26 3.28 -0.02 Good

Toner D (MP-1000 
coated)

2.49 2.49 �0.00 Good

Toner E (Tospearl 
105 coated)

2.98 2.98 �0.00 Good

Toner F (Luvulon L-
2 coated)

3.11 3.11 �0.00 Good

Toner G (N-70 
coated)

2.58 2.61 -0.03 Good
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zwischen -2 und -100 PC pro Gramm Toner.

3. Ein Trockenentwicklungstoner gemäß Anspruch 1 oder 2, wobei die Harzpartikel durch Dispersionspolymerisation
polymerisiert sind.

4. Ein Trockenentwicklungstoner gemäß einem der Ansprüche 1 bis 3, wobei das feine hydrophobe anorganische
Pulver ein feines hydrophobes Siliziumdioxidpulver ist.

Revendications

1. Révélateur pour développement à sec, comprenant des particules de résine qui sont colorées avec un colorant et
dans lequel :

a) une poudre organique fine ayant un diamètre particulaire moyen de 0,8 Pm ou moins est incrustée dans la
surface des particules de résine au moyen d’une force d’impact mécanique ;
b) la poudre organique fine est une poudre de résine acrylique, de résine fluorée ou de résine à base de silicium ;
et
c) les particules de résine dans lesquelles est incrustée une poudre organique fine sont en outre revêtues d’une
poudre fine inorganique et hydrophobe.

2. Révélateur pour développement à sec selon la revendication 1, dans lequel la charge statique sur le révélateur est
réglée entre -2 et -100 PC par gramme de révélateur.

3. Révélateur pour développement à sec selon la revendication 1 ou 2, dans lequel les particules de résine sont
polymérisées par polymérisation par dispersion.

4. Révélateur pour développement à sec selon l’une quelconque des revendications 1 à 3, dans lequel la poudre fine
inorganique et hydrophobe est une silice fine hydrophobe.
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