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DESCRIPTION  COLOR MAGNETI C TONER AND PROCESS FOR PRODUCI NG THE, SANE

TECHNI CAL FI ELD The present invention relates to a conposite
powder for use as a raw material for color magnetic toners, colorfragngtic
inks, or the like, and relates to a process for producing the conposite
powder . BACKGROUND ART The el ectrophotographic inmage-form ng
nmethods currently used in copying, printing, etc. include a two-

conponent devel opment nmethod in which a magnetic carrier and a toner as a
colorant are used in conbination, and a one-conponent devel opnent net hod
whi ch uses a toner which itself | PESGREPTION Because of the nonuse
of a carrier, the one- conponent devel opnent nethod has many advant ages,
for exanple, that the devel opnent apparatus is sinple (the sizes of the
devel opment apparatuses are about a half to one-third the sizes of those

used in theo MAPURTEE TOMFR PHRNFPROMESHFHOR BREAPUCHAG THEe SAME
managenent of developers is easy. However, when this nethod is used
TECHNICAL FIELD
The present invention relates to a composite
powder for use as a raw material for c¢olor magnetic

toners, color magnetic inks, or the like, and relates to

a process for producing the composite powder.

BACKGROUND ART

The electrophotographic image-forming methcds
currently used in copying, printing, etc. include a two-
component development method in which a magnetic carrier
and a toner as a colorant are used in combination, and a
one~-component development method which wuses a toner
which itself is magnetic.

Becapse of the nonuse of a carrxier, the one-
component development method has many advantages, for
example, that the development apparatus is simple (the
sizes of the development apparatuses are about a half to
one-third the sizes of those used in the two-component
development method), and that the management of

developers is easy. However, when this method is used
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for formng color inages, darkish magnetic toners should be used and

I mges of vivid colors cannot be obtai ned. The reason for this is
as follows. In order to obtain clear color i mges by t he
one-conponent devel opment nethod, magnetic toners thenmsel ves should be
colored vividly. However, since the nmagnetic material particles serving as
the bases thereof are generally black, nerely formng a colored film
directly on the surface of such base particles results in a dark color as
a whol e. Accordingly, the two-conponent devel opment method is

enpl oyed afqy cEermingr dokor nimagies, idaykish Bagweticstoenersl shouddyi ng
necessitates four colors, i.e., three primary colors and black, a
larger de®s p¥rdt 2BFpdmadrs i /FnFdadshrgobersy #ﬁﬂnﬂtc#ecehrggne?-
Additionally, there are proble concerning the _napnagenent_o evel opers,
the treat rre%t of cans eFeaspPBs fiRF nfront 8e?d obfbhPWSet c. In order to

Consequent | if vivid colors are obtai nable b t he_ one- conponent
develgpnen Hdd, Th&2hse Sﬁiﬂﬁss MaFoT iégﬁrefEPFed PEEI TR PRERGD er

(5,5 e e FOBRAEL RLADS, PROBLATS £ORSELD AL CROBECTRL P e
toners  fRGb1dAEa BREENPONlwever, since the magnetic mafarial
particles serving as the bases thereof are generally
black, merely forming a colored film directly on the
surface of such base particles results in a dark color
as a whoie.

Accordingly, the two-component development method
is employed at present for forming color images.
However, since color copying necessitates four colors,
i.e., three primary colors and black, a larger
development apparatus is necessary as a matter of course.

Additionally, there are problems concerning the
management of developers, the treatment of carriers
resulting from development, etc.

Consequently, if vivid colors are obtainable by
the one-component development method, the use of this
method is preferred because the copier is simple and
compact and the problems concerning the management of
developers and the treatment of carries are eliminated.

However, magnetic toners for the one-component



devel opment net hod which are suitable for the formation of color inmages
have not been obtained so far. Under these circunstances, the
present inventors previously proposed: a nethod which conprises dispersing
a base particle into a netal alkoxide solution and hydrolyzing the
metal al koxide to thereby formon the surface of the base particle a netal
oxide filmhaving a wuniformthickness of 0.01 to 20 [err]m (Unexam ned
Publ i shed Japanese Patent Application No. 6-228604); a functional powder
havi ng thereon plural layers of a netal oxide thin film and a netal

thin fil Bewl 3 ity gha/thodn i i ed rBuld 5888 1 da it s ehBatfy¥mation
Appl i cation No. 90310); and a process conprising heating a powder

coated widfh @om:k-t Hivzps € dhaveahodx ibieed | bbthankltershyfaroduce a powder
having a nmnultilayered nmetal oxide filmwhich is denser and nore stable
(WDO6/ 28169) . Undeifhg&haisey ectiesumistechgusyethiea\prgsehtr dinverytoss of a
netal oxide filmor a netal filmcan be made to have a special function by
regul at i ngpaeteiousdyn@ropdsedacir methed Rbiciharphprisesedisparshggfil s
having different refractive indexes are formed on the surface of the base
particle i PaseckPrESicde e§1§l¥ﬁd i Ry teetdhe. 2dkPrsidehe sehEEent hasdl an

I nci dent Ilght then a gomder ich reflects all .of the |nC|dent nge S

obt ai ned. dl’lﬁ?éyzé-&@'geg e nekal,Rlkeride Lo (fhgrepy form on

surface of the base particle a metal oxide film having a
uniform thickness of 0.01 to 20 um (Unexamined Published
Japanese Patent Application No. 6-228604); a functional
powder having thereon plural layers of a metal oxide
thin film and a metal thin £film alternatively
(Unexamined Published Japanese Patent Application No. 7-
80310) ; and a process comprising heaﬁing a powder coated
with a multilayered metal oxide film to thereby produce
a powder having a multilayered metal oxide film which is
denser and more stable (W096/28169).

The above-described powder having plural layers
of a metal oxide film or a metal film can be made to
have a special function by regulating the thickness of
each £ilm. For example, when coating £films having
different refractive indexes are formed on the surface
of the base particle in a thickness corresponding to
one-fourth the wavelength of an incident light, then a

powder which reflects all of the incident light 4is

obtained. This suggests the possibilities that by



- 3- appl yi ng the above technique to the base particle of a
magnetic material, a nmagnetic powder for nmagnetic toners mght be produced
whi ch wholly reflects light and has a vivid white color, and that further
formng a colored |ayer on the surface of this magnetic powder and then
formng a resin |layer thereon mght yield a color nmagnetic toner col ored
vividly. Accordingly, an object of the present invention is to
further devel op the above-descri bed techni ques proposed by the present

i nventors to thereby provide a color magnetic toner with which a vivid

color is appayieds evke @abdve techmivpoactb dekel st paettictle of a
DI SCLOSURE OF THE | NVENTI ON The above object has been acconplished
with the rhaghewing toberiadcce diagneticheqwdsenformnwagnehic tdonersh
col or magnetic toner conprising a base particle of a nmagnetic material,
wher ei n a hight- ibe epredaced which| anally f kefliectdr kdéghdn anmd base a
particle, and an organic polynmer filmis formed on the |light-interference
nul ti| ayeredvid nyhige) c°£ﬁ€r00¢%¢ et further £rimdag & ocelenasbve

(1), wherein the light-interference nmultilayered film
layer on the surface of this ‘magnetic powder and then

forming a resin layer thereon might yield a color
magnetic toner colored vividly.

Accordinqu, an object of the present invention
is to further develop the above-described techniques
proposed by the present inventors to thereby provide a
color magnetic toner with which a wvivid color is

obtained even by the one-component development methed.

DISCLOSURE OF THE INVENTION

The above object has been accomplished with the
following toners according to the present invention:
(1) A color magnetic toner comprising a base particle
of a magnetic material, wherein a 1light-interference
multilayered film is formed on the base particle, and an
organic polymer film is formed on the light-interference
multilayered £ilm;
(2) The color magnetic toner according to the above
(1), wherein the 1light-interference multilayered £film

reflects light in the wvisible region;



reflects light in the visible region; -4-

(3) The col or magnetic toner according to the above (1) or (2), wherein

the organic polymer filmcontains a coloring agent; (4) The col or

magneti c toner of any one according to the above (1) to (3), wherein the

light-interference nultilayered filmconprises plural |ayers of a netal

conpound filmand/or a netal film The sim | ar object has been

acconplished also wth the foll ow ng process according to the present

i nvention: (5) A process for producing a color magnetic toner,

conpri si ng:3)f or m Mhed Sullbil ayegrdtiicl Eewepr istagrdingettd thapabsivand/ or

a netal on a particle of a mnmagnetic material; and then form ng an organic

pol ymer f{l)ymoéy 2o ywkeradn othaeblgadnic polyhecorfiilyy tonttldns a

constitutions described above, a color magnetic toner which, even if used

as a one- colmmpbngnagsydtem is capable of forming an image of a vivid

color can be provided by formng a |light- interference nultilayered film

conpri sind4la neffhie eokpsumaanritbe AsomernloBHnanynmprt Aecaddma| to

article

P the above (1) to (3), wherein the light-interference
multilayered film comprises plural layers of a metal
compound film and/or a metal film.

The similar object has been accomplished alsec

with the following process according to the present
invention:
(5) A process for producing a color magnetic toner,
comprising: forming a multilayered film comprising a
metal compound and/or a metal on a particle of a
magnetic material; and then forming an organic polymer
film by a polymerization method.

According to the constitutions described above, a
color magnetic toner which, even if used as a one-
component system, is capable of forming an image of a
vivid color can be provided by forming a 1light-
interference multilayered £ilm comérising a metal
compound and/or a metal on a magnetic material particle
to give a powder of white or another desired color

according to the film constitution and further forming

thereon an organic polymer film as a binder.



to give a powder of white or another desired color according to the film
constitution and further formng thereon an organic polyner filmas a

bi nder. -b5- By

i ncorporating a coloring agent into the organic polynmer film a nore vivid
col or can be obtai ned. The col or magnetic toner according to the
present invention will be explained belowin detail based on preferred
enbodi nents t hereof. The magnetic material particle which serves as

t he base of the color magnetic toner of the present invention can be used
as a magneti c nmat @y al ipeotrpolrmatimypvent | cmalbyinged agehhe hiasko of the
magnetic toners. Typical exanples thereof include powders of netals, such
as iron, cob@dnicapelymske|fipowler maxfe arivid dedranfcanabe sdviiinedt
magnetic sinters, such as iron nitride. However, it is preferred to
use a magnetic ndhe iePlanvmagnetightangredioerrdingetaudha PEgRENt
material particle of a spaller size tends to_be used so as to hejghten
resol uti otRVERELER eWild PRagrERirineg ePriCnieh A8s24 ngRe8GaPfon of

90 emu/ g or re, Jpreferabl 50 .enu/ r more, when a magnetic field of
10 kOe is%%?ﬁﬁ%%%ﬂ%@%ﬁd%%fc material. A

The magnetic material particle which serves as
the base of the color magnetic toner of the present
invention can be used as a magnetic material particle
conventionally used as the base of magnetic toners.
Typical examples thereof include powders of metals, such
as iron, cobalt, and nickel, powders of alloys thereof,
and powders of magnetic sinters, such as iron nitride.

However, it is preferred to use a magnetic
material having a high magnetization because a magnetic
material particle of a smaller size tends to be used so
as to heighten resolution. Preferred is a magnetic
material which has a magnetization of 90 emu/g or more,
prefer;bly 150 emu/g or more, when a magnétic field of
10 kOCe is applied teo the powdered magnetic material. A
magnetic material having such a high magnetization can
give a raw-material powder giving a color magnetic toner
which as a whole has a magnetization as high as from 10
to 90 emu/g (upon application of a magnetic field of 10
kOe) even when it contains a binder resin, a charge

regulator, a coloring agent, etc.



magneti c material having such a high nmagnetization can give a raw nateri al
powder giving a color nmagnetic toner which as a whole has a nagneti zation
as high as from10 to 90 enu/g (upon application of a magnetic field of 10
kOGe) even when it contains a binder resin, a charge regulator, a coloring
agent, etc. - 6 - The shape
of the magnetic material particle may have any of isotropic shapes, such
as sphere, nearly spherical shapes, and regul ar pol yhedrons; pol yhedrons,
such as rect angul ar par al | el epi peds, spheroids, rhonbohedrons,

pl ates, and pri sngheanshaper Huthshan&§netic matépialdgpareieliedihag

col or magnetic toner having a vivid color in the present invention, It is
necessary have calny bife isgtetamicntsdrapes parsuche as wWpHere; rmewther
vivid color. For attaining this, a nultilayered filmhaving the property
of causi ngphemicaht @fapesce and fegmd@nwrpehyhedycats ¢ petlatiedremsti cl e.
The Ilight-interference mnultilayered film is constituted by superposing
many thi nsighs oRsa nergctan nl caprhielopipeds ni ng seheroids,
multilayered film a function of reflecting or absorbing incident |ight
in a speéﬁ?@?@bﬁ@Femﬂﬁ1R%ﬁ@%scaﬁqﬁaﬂqﬁﬁm¥édaﬂﬁ ﬁﬂﬁﬁ&ﬁ?ﬁﬁ sh@pes .

t hi ckness of each_film or changi,n he se nce of ]
In orégr to(%b a&n a égf%r magnetic toner having

a vivid color in the present invention, it is necessary
to color the magnetic material particle in white or
another vivid color. For attaining this, a multilayered
£film having the property of causing light interference
is formed on the magnetic material particle.

The light-interference multilayered £ilm is
constituted by superposing many thin films of a metal or
metal compound. In forming the multilayered £film, a
function of reflecting or absorbing incident light in a
specific wavelength range can be imparted by regulating
the thickness of each film or changing the sequence of
film superposition or the combination of films. Thus,
the magnetic material particles can be colored white or
in another wvivid color.

Examples of the metal compound used for forming
the multilayered €£ilm include metal oxides, metal
sulfides, metal selenides, metal tellurides, and metal
fluorides. Specific examples thereof include zinc oxide,

aluminum oxide, cadmium oxide, titanium oxide, zirconium



filmsuperposition or the conbination of films. Thus, the magnetic

material particles can be colored white or in another vivid color.

Exanpl es of the nmetal conpound used for formng the nultilayered film

i ncl ude nmetal oxides, nmetal sulfides, netal selenides, netal tellurides,

and netal fluorides. Specific exanples thereof include zinc oxide,

al um num oxi de, cadm um oxi de, titanium oxide, zirconium

- 7 - oxi de, tantal um oxide, silicon oxide, antinony oxide,

neodym um oxi de, | ant hanum oxi de, bisnuth oxide, cerium oxide, tin oxide,

magnesi umoxddie, |tahntabuoxi deidegadsidiictsy ocadem suifinenyziexidelfide,

antinmony sulfide, cadnmium selenide, cadmumtelluride, calciumfluoride,

sodi um f | meedgnivm sudiden alanthanunuexigie, | bilsmuth f p¥ddede, cangum

magnesi um f | uori de._ . Preferred exanples of _the netal include silver,

cobal t, nicetdede. i tdm andds | oPagrrsistr . oxide, lighisws ordde, fdeafing

t he light-ipterference nultjlayered filmw_.lI be explained Qﬁi W.

Usabl e fi 9%¥%ni ﬁ@%%d?“flérldg%t hZgP< RahELde LRARYT ghﬁet'he

metal film_are. vapor-phase vapor . depositiqn mneihods, .such a§ﬁ§VD .&VD, and

Spray dryiREEHERhURT =R AR CRRERE bt 5P LA - ot L hp Uo7y
sodium fluoride, trisodium aluminum fluoride, 1lithium
fluoride, and magnesium fluoride.

Preferred examples of the metal include silver,
cobalt, nickel, iron, and alloys thereof.

Methods for forming the light-interference
multilayered film will be explained below.

Usable film-forming methods for both of the metal
compound film and the metal film are vapor-phase wvapor
deposition methods, such as PVD, CVD, and spray drying
methods, in which the metal film or metal compound f£ilm
is vapor-deposited directly on the surface of a magnetic
material particle.

With respect to the metal £film, the soc-called
chemical plating method can also be used, in which a
magnetic material particle is placed in an aqueous metal
salt solution and the metal salt .in the solution is
reduced to deposit the metal on the surface of the
magnetic material particle.

With the current trend toward size reduction in

magnetic toners and in magnetic material particles for



I's vapor-deposited directly on the surface of a nmagnetic nmateri al
particle. Wth respect to the netal film the so-called chem cal
pl ati ng nmethod can al so be used, in which a nmagnetic material particle is
pl aced in an aqueous netal salt solution and the netal salt in the
solution is reduced to deposit the netal on the surface of the magnetic

material particle. Wth the current trend toward size reduction in
magnetic toners and in magnetic material particles for
- 8- nmeeting the desire for higher resolution, it has becone

necessar y mee fimgn &henidesiréi fnmwmnhigbegurfeselution  naghehas feaomnal
particle. Wth respect to the nmetal _oxide, in particular, the filmformng
met hod pr ®gaRs$3cYprihofegm bg wndfopmesEhim (9N eth® ssurfaaghersni aed
Publ i shed Japanese Patent_ Applicatjon No. 6-228604 or 7- 90310 or

W06/ 2816 P3NP LFeMdpria partyatet| caYﬁ-V,‘ liq?é’e‘b\‘oﬁi%eﬂhené‘%%l
conprises dispersing a nagnetic terj, pgrticl e into a _netal , al koxi de
sol uti on, qﬂ‘y’d?%l yiPn%aﬂ%" aF r al iffel B o OFBARG ARFRBA PRV IYF Y of a
metal oxide gn,i0g syrface,of the magReticaabed Al PR Chfedinl At he

Published Japanese Patent Application No. 6-228604 or 7-
90310 or WO96/28169 is preferred.

Specifically, the proposed method comprises
dispersing a magnetic material particle into a metal
alkoxide— solution, hydrolyzing the metal alkoxide to
form a uniform thin film of a metal oxide on the surface
of the magnetic material particle, drying the ccated
particle, and repeating these steps. If necessary,
steps for forming a thin metal film may be conducted
before or after repetitions of those steps for forming a
metal oxide film or between repetitions thereof. Thus,
a multilayered film comprising metal oxide films alone
or a metal oxide film and a metal film can be obtained.
The metal alkoxide is selected from alkoxides of zing,
aluminum, cadmium, titanium, zirconium, tantalum,
silicon, antimony, neodymium, lanthanum, bismuth, cerium,
tin, magnesium, lithium, and lead.

By heating the multilayered film, the reflectance
thereof can be heightened or the multilayered film can

be made to be denser and more stable.



particle, and repeating these steps. If necessary, steps for
formng a thin netal filmmy be conducted before or after repetitions of
those steps for forming a netal oxide filmor between repetitions thereof.
Thus, a multilayered filmconprising netal oxide filns alone or a netal
oxide filmand a netal filmcan be obtained. The netal al koxide is

sel ected from al koxi des of zinc, alumnum cadm um titanium

zi rconi um tantalum silicon, antinony, neodym um | anthanum bisnmuth,
cerium tin, magnesium |ithium and |ead. By heating the
multilayered fil nBelsiclgefbeihgnased Eseohetal keciwe gbitme € cxmd iton,
multilayered filmcan be nmade to be denser and nore stable.

- 9 - this metal alResiidhs bebmyQ¢ediﬁw appabicahlde fitlom the
formation, this netal alkoxide nethod is applicable to the formation of
metal sul fioymaties. of metal |suifigdef fiddimy. netal conpound films or netal
films, the magnetic material particles can be colored in, a desired tint by
regul ati ng the t hE&knEb¥sof feaming | metalyr comppmed \hbhmehi @rf imetadf
met al compounds having different refractive i ndexes are formed each in a
t hi ckness fddM®spbhgi ﬁ‘j‘gt‘t?‘%h% %‘&Pmatlhe%ﬁ*&ép&ﬁ@ 3R bgngHQERMt iR ght

the nagnehtaégggéaallgqigflgggﬁ ating the thickness of each film.

For example, when thin films of metal compounds having
different refractive indexes are formed each in a
thickness corresponding to one-fourth the wavelength of
an incident light, the magnetic material particles can
be made to reflect all of the incident light and hence
have a white color.

Consequently, the thickness of each film of the
light-interference multilayered £ilm and <the total
thickness of the multilayered film are determined so
that the magnetic material particles assume a desired
color.

_An organic polymer film serving as a binder is
formed on the surface of the multilayer coated-magnetic
material particles. Thus, a color magnetic toner
colored vividly is obtained.

For forming an organic polymer film, the PVD, CVD,
or spray drying method or the 1like can be used to
directly coat the surface of the multilayer coated-

magnetic material particles with an organic polymer £ilm.

- 10 -



be made to reflect all of the incident |ight and hence have a white col or.
Consequently, the thickness of each filmof the I|ight-interference
multilayered filmand the total thickness of the nultilayered filmare
determ ned so that the nmagnetic material particles assune a desired

col or. An organic polyner filmserving as a binder is fornmed on
the surface of the nmultilayer coated-magnetic material particles. Thus,
a color nmagnetic toner <colored vividly is obtained. For form ng

an organic polynmer film the PVD, CVD, or spray drying nethod or the |ike
can be usddtt as,di heweivemoapreffermed ada othehepmaséntaymvenatied- to
magnetic material particles with an organic polyner film

- 10 - use a polymexigzatibenyvaethadfferethien fidan pfeswationeswias to
use a polynerization nmethod for the filmformation so as to enhance
adhesi on. to enhangepadhgsi@npol yneri zati on nethod can be suitably

sel ected according to the kind of the organic polyner. Specifically, an

emul si on pol yner i PaBRTREREFRGIPOIYRELEIERELSR PRBHRE | Gan| be ﬁﬁ%ﬁﬁ?iﬁ seed

p0|yner|2§gfghted according to the kind of the organic polymer.

Specifically, an emulsion polymerization method, a
suspension polymerization method, a seed polymerization
method, an in situ polymerization method, and the like
can be employed according to the kinds of organic
polymers. For some kinds of organic polymers, a phase
separation method can alsco be employed.

Organic polymers for use as binder resins for
magnetic toners can be used without particular
limitations, as long as films of these polymers can be
formed by any of the polymerization methods enumerated
above. For example, the following polymers are usable.

Examples of the usable organic polymers include
oligomgrs and polymers of aromatic hydrocarbons (for
example, polystyrene, styrene-da-methylstyrene copolymers,
styrene-vinyltoluene copolymers); olefin oligomers and
polymers (for example, polypropylene, polyethylene,
polybutene); wvinyl oligomers and polymers comprising
copolymers of monomers (for example, ethyl acrylate,
methyl methacrylate, ethyl methacrylate, acrylonitrile,

polyacrylic acid, polymethacrylic acid, wvinyl acetate);

- 11 -



met hod, an in situ polynerization nmethod, and the Iike can be enployed
according to the kinds of organic polynmers. For sone kinds of
organi ¢ polyners, a phase separation nethod can al so be enpl oyed.
Organic polyners for use as binder resins for nagnetic toners can be

used wthout particular |imtations, as long as filnms of these polyners
can be forned by any of the polynerization nethods enunerated above. For
exanpl e, the follow ng pol yners are usabl e. Exanpl es of the usable

organi ¢ polyners include oligomers and polyners of aromatic hydrocarbons
(for examilisgyopekgstalene, &fgrecexampis hylddilerreene liopmer®| S,such as
styrene-vinyltoluene copolyners); olefin oligonmers and polyners (for
exanpl e, PRiyPropatiene poppdypantrdiepsl ymrrdnpolydhioropigmeer saadd
pol ymers conprising copolynmers of nononers (for exanple, ethyl acrylate,
net hyl netfeey| S TURYE  mtvelkr @satROLYeSHSHR  r ARE. CRBPYYSSAS c°£C|d

polynethacryllc acid, vin acetate
ol i gomer s B} %%L e, %&B?Fﬁorﬁ?‘ée §§’ch°§s t‘ﬁbl 95ut‘%&l¥%n@f

polypentagﬂfne onchIoro rene; ester oli such as
pol yest er eand yrre’i“?nt’?f“ ”ﬁesé’" |go }gpmer poI s n%’ﬂ%maﬂyeof t wo
or more ofy éroca% OV mIRMELS 2309 o PILORMRSS o4 Fin O PLShers,

vinyl monomers and oligomers, polychloroprene monomers
and oligomers, and ester monomers and oligomers); waxes
(for example, natural waxes, polyethylene wax); and
alkyd resins (for example, rosin-modified alkyd resins).

The organic polymer film is formed in such an
amount that when the color magnetic toner is deposited
on a paper surface, the polymer film spreads to prevent
the toner particles from falling or separating from the
paper surface. However, from the standpoint of
relationship with the coloring agent described below,
the organic polymer film coating is preferably formed in
such an amount that when the toner is deposited on a
paper surface, the organic polymer spreads over an area
about four times the area occupied by the magnetic
material particles.

The color magnetic toner of the present invention
is characterized in that the toner itself has a vivid
color because the light-interference multilayered film

formed on the magnetic material particle causes an

- 12 -



hydr ocar bon nononers and oligonmers, olefin oligonmers, vinyl nononers and
ol igoners, polychl oroprene nononers and oligoners, and ester nononers and
oligoners) ; waxes (for exanple, natural waxes, polyethylene wax); and
al kyd resins (for exanple, rosin-nodified al kyd resins). The
organic polyner filmis formed in such an anount that when the col or
magnetic toner is deposited on a paper surface, the polyner film spreads
to prevent the toner particles fromfalling or separating fromthe paper
surface. However, from the standpoint of relationship with the
col ori ng ageciddescriighitbécowndéhgoorigarecfookneer dndmthoet | agsumes
preferably fornmed in such an amount that when the toner is deposited on a
paper surfacecalwr or ganiGepstguentdreadenoveprganicea pabymer oufidimnes
the area occupi ed by the nagnetic nmterial particles. The col or
magnet i c tHreetipning ppri¥ntas nteminder| s chanffiedienty i andhakt t mawt oner
Itself has a vivid color because the light-interference nmultilayered film
fornmed on RPetFaRRRA%SREL or BAWIERY i cPdNGRIsEePRFition of the color
- 12 - ) incident |ight to undergo igterference and thus assunes
a color. _magf‘ﬁﬁéé’que?ﬁ??‘? &t of gaR®pol FHEF-2FF | ¥ unciS fig My as
a bi nder It?ncs:g&folrgdengre%nsd c'i{lena'Xo spaces among magnetic material
particles, it is preferred to incorporate a coloring
agent into the organic polymer film so that the spread
organic polymer film resulting from toner deposition is
utilized to color the areas surrounding the deposited
toner.

Examples of the coloring agent used for coloring
the organic polymer f£film include yellow, magenta, and
cyan coloring agents. The following organic dyes and
organic pigments can be used for each color.

Organic Dyes:

a. Yellow: monoazo dyes, azomethine dyes, oil dyes, etc.
b. Magenta: thioindigo dyes, xanthene dyes,
2,9-quinacridone dyes, oil dyes, etc.

c. Cyan: copper phthalocyanine dyes, oil dyes, etc.
Organic Pigments:

a. Yellow: bisazo pigments, benzidine pigments, phorone

yvyellow pigments, etc.
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be transparent. However, since deposition of the color nagnetic toner on a
paper surface may result in uncolored areas due to spaces anong nagnetic
material particles, it is preferred to incorporate a coloring agent into
the organic polynmer filmso that the spread organic polynmer filmresulting
fromtoner depositionis wutilized to color the areas surrounding the
deposited toner. Exanpl es of the coloring agent used for coloring
the organic polymer filminclude yellow, nagenta, and cyan coloring
agents. The follow ng organic dyes and organic pignents can be used for

each col orp. ﬁh%gait& DyfisinadridinedWidmeRes) dydhrageinbhiene dyes, oil

dyes, etc. Db. genta: thioindigo dyes, xanthene dyes, 2,9-quinacridone
dyes, oil plygmenes;. riodfybne pdpmend] hahphyhrilnet@yesingidlubybs, etc.

Organic Pignents: a. Yellow bisazo pignments, benzidine pignents, phorone
yel | ow pi (ot pigeents, etc. - 13 -
c. Cyan: phthalocyanine pigments, etc.

These coloring agents may be contained in the
organic polymer film preferably in such an amount that
when the color magnetic toner is deposited on a paper
surface, coloring with the coloring agents is possible
evenly over an area about 2 to 10 times the projected
area of the magnetic material particles.

The color magnetic toner of the present invention
comprises the magnetic material particle, the light-
interference multilayered f£film, and the organic polymer
£film described above as essential components. Besides
these, the toner may further contain a charge regulator,
a fluidizing agent, and a surface lubricant incorporated
in the organic polymer £ilm.

‘The charge regulator is an additive added for

regulating the electrification characteristics of the

color magnetic toner. Usable as the charge regqulator
are organic acids, surfactants, and dielectric
substances. Examples of charge regulators usable for

toners of the positive electrification type include
metal complexes of alkylsalicylic acids, metal complexes

of dicarboxylic acids, metal salts of polycyclic

- 14 -



b. Magenta: quinacridone pignents, anthraquinone pignments, rhodam ne

pi gnents, naphthol type insoluble azo pignents, etc. c¢. Cyan:

pht hal ocyani ne pi gnents, etc. These col oring agents may be
contained in the organic polynmer filmpreferably in such an anount that
when the col or nagnetic toner is deposited on a paper surface, coloring
with the coloring agents is possible evenly over an area about 2 to 10
times the projected area of the magnetic material particles. The
col or magnetic toner of the present invention conprises the nmagnetic

material pajdifégiithe ddohs, idHerfaeenne nuhiikayyed Ehkm, and.i1he

organi ¢ pol yner filmdescri bed above as essenti al conponent s Besli des
these, the Examplasy Sfir thargedniagila td¥e Jasaedd aEgr, tondtsi G fle

agent, and a surface lubricant incorporated in the organic polyner film
The charge negatiaver | elacedificetiadded tgpe regiicliade theuaternary
el ectrification characteristics of the color magnetic toner. Usable as
t he char ge ammpmiunr sa@lts pr ghenzothicazisle denrfiacdtabves, arflianamine
dielectric substances. Exanples of charge regulators usable for toners
of the posidemavativesifi cadibutyypdn ncl odddenet alntonpgereswitaining
al kyl salicylic acids, metal conplexes of dicarboxylic acids, netal salts
of po|ycycﬁqppounds, chlorinated parafiffins, and chlorinated
polyesters.

The fluidizing agent is an additive added for
improviqg the flowability of the color magnetic toner to
thereby prevent unnecessary toner particles from
remaining on a paper surface. Examples include
colloidal silica, aerosil, titanium oxide powder,
alumina powder, zinc oxide powder, and powder of a fatty
acid metal salt.

The surface lubricant is an additive added for
preventing the color magnetic toner from adhering to the
fixing roll or other parts of a developing machine.
Examples include low molecular polyethylene, and low
molecular polypropylene.

The upper limit of the content of these additives
in the organic polymer film is preferably about 60% by
weight in terms of a total amount. If the content of
the additives exceeds the  upper 1limit, practical

magnetic properties as a color magnetic toner cannot be

obtained.
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salicylic acids, and netal salts of fatty acids. Exanples of charge

regul ators usable for toners of the negative electrification type

i ncl ude guaternary ammonium salts, benzothi azol e derivatives, guanan ne
derivatives, dibutyltin oxi de, ni t rogen-contai ning conpounds,
chlorinated paraffins, and chlorinated polyesters. The
fluidizing agent is an additive added for inproving the flowability of the
col or magnetic toner to thereby prevent unnecessary toner particles

from remaining on a paper surface. Exanpl es include coll oidal
silica, aerosil, Byiteombining dech@ovwetemendisunidesgoided, abwovrexi de
powder, and powder of a fatty acid netal salt. The surface

| ubri cant €elem adtignebigddderfer bavioagtim tvidvéed orcodgnet can orkee
fromadhering to the fixing roll or other parts of a devel opi ng nachi ne.
Exanpl es i abkad®@adbw nol ecul ar pol yet hyl ene, and | ow nol ecul ar

pol ypropyl ene. The upper limt of the content of these additives
in the organic polymer filmis preferably about 60% by weight in ternms of

2, LR SBMYe s heeg OBkl dhue UigaRidd ves exceeds Lhe upper 1m
obt ai ned. Fig. 1 is a &i%grhmmatic sectional view
illustrating one embodiment of the color magnetic toner
according to the present invention. As shown in the
figure, this particle consists of: a magnetic material
particle 1 as a base particle; a light-interference
multilayered £ilm formed on the base particle and
comprising a metal compound film 2 and another metal
compound film 3 superposed thereon; and an organic
polymer film 4 with which the outermost surface is

covered. One of the metal compound film 2 and the metal

compound film 3 may be a metal £film.

BEST MODES FOR CARRYING OUT THE INVENTION

The present invention can be understood more
clearly by zreference to the following Examples and
Comparative Example. However, the invention should not

be construed as being limited by the following Examples.
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By conbining the el enents descri bed above, a color nmagnetic toner having a
vivid color can be obtained. BRI EF DESCRI PTI ON OF THE DRAW NG

Fig. 1 is a diagrammtic sectional view illustrating one enbodi nent
of the color magnetic toner according to the present invention. As shown
in the figure, this particle consists of: a magnetic material particle 1
as a base particle; alight-interference nultilayered filmformed on the
base particle and conprising a netal conpound film 2 and anot her net al
conmpound film 3 superposed thereon; and an organic polymer film4 wth

whi ch t he BXPAMBIEtlsurface is covered. One of the netal conpound film?2
and the netal conpound film3 may be a netal film BEST MODES FOR
CARRYI NG OBFoties s NiENTPONducing Jkadprexsaited nRewdeen can be under st ood
more clearly by reference to the follow ng Exanples and Conparative
Exanpl e. HSW@%&'14Y@¢rn$é#ﬁ¢ﬁ1@%@ﬁ#ﬂ§ﬁot be construed as being limted

by the foll ow ng Exanpl
nto 100 ml of ethanol was dispersed 10 g of a

carbonyl iron powder (average particle diameter, 1.8 um)
manufactured by BASF. The container was heated in an
oil bath to keep the liquid temperature at 55°C. Thereto
were added 6 g of silicon ethoxide, 6 g of ammonia water
(29%) , a_nd 8 g of water. This mixture was allowed to
react for 2 hours under stirring. After the reaction,
the reaction mixture was diluted and washed with ethanol
and filtered. The solid matter was dried in a wvacuum
dryer at 110°C for 3 hours. After the drying, the
resultant powder was heated with a rotary tubular oven
at 650°C for 30 minutes to obtain silica-coated powder A.

The film thickness of the silica-coated powder A
obtained was 75 nm. This powder had excellent

dispersibility.

Second layer: Titania coating:

After the heating, 10 g of the silica-coated
powder A obtained was redispersed into 200 ml of ethanol.
The container was heated in an oil bath to keep the
liquid temperature at 55°C. Thereto was added 5 g of

titanium ethoxide. This mixture was stirred. A solution
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- 16 - EXAMPLE 1 Process for Produci ng Oxi de-coated Powder:

.First layer: Silica coating: Into 100 m of ethanol was dispersed
10 g of- a carbonyl iron powder (average particle diameter, 1.8 [err]m
manuf act ured by BASF. The contai ner was heated in an oil bath to keep

the liquid tenperature at 55[err]C. Thereto were added 6 g of silicon
ethoxide, 6 g of amonia water (29%, and 8 g of water. This m xture was
allowed to react for 2 hours under stirring. After the reaction, the
reaction m xture was diluted and washed with ethanol and filtered. The
solid mat t@efepased | mﬂxanwgacamrmdbfere@ﬁa&éﬁ[ dKC 800 B dPUwster

Af ter the drying, t resul tant powder was heated with a rotary tubul ar
oven at Gkd§eaddHed &trc&ﬂwﬂséuw tile Ohbawe wnisttoaréosted BOWaindAtes,
The filmthickness of the silica-coated powder A obtained was 75 nm
This powtend hette ececailtamtt deispburebiwasy.allowedonto| ayeactTifiami &

coati ng: After the heating, 10 g of the silica-coated powder A
obt ai ned vkeuredi spdited paxrbiedesn wereet hen . dhedcosnai Mecumas amsht ed
in an oil bath to keep the 1liquid tenperature at 55[err] C. _Thereto was

added 5 g pated to obtain silica-titania-coated powder B.

The silica-titania-coated powder B obtained had
satisfactory dispersibility and was an independent
particle. The titania £film of this silica-titania-
coated powder B had a thickness of 50 nm.

This powder had a spectral reflection curve
having a peak wavelength of 445 nm and had a reflectance

at the peak wavelength of 40%. It was vivid blue.

Polystyrene Composite Powder:

To 600 g of distilled water was added 500 g of
styrene monomer. While this mixture was heated to 70°C
under stirring, sodium lauryl sulfate was added thereto
to emulsify the monomer. Subsequently, 25 g of the
silica-titania-coated powder B whose surface had been
lipophilized with methacrylic acid was added to the
emulsion. The resultant mixture was stirred at a high
speed to sufficiently mix the ingredients.

A 10% aqueous ammonium persulfate solution was
added thereto to initiate a polymerization reaction.

The mixture was allowed to react for 4 hours under
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titani um ethoxide. This m xture was stirred. A solution
- 17 - prepared by mxing 30 mMl of ethanol with 8. 0 g of water
was added dropwi se to the above m xture over 60 mnutes, and the resultant
m xture was allowed to react for 2 hours. The particles were then dried
In vacuo and heated to obtain silica-titani a-coated powder B. The
silica-titani a-coated powder B obtained had satisfactory dispersibility
and was an i ndependent particle. The titania film of this
silica-titania- coated powder B had a thickness of 50 nm Thi s
powder hadseispéaig.al reAfeer orcamplietilayi ngfa ek warealcdnigid, of thé5 nm
and had a reflectance at the peak wavel ength of 40% It was vivid bl ue.
Pol yst yr ermee&chposi tmiPouder was diluted 6@bth & Iisers| ef wiistihldedadded
500 g of styrene nononer. Wiile this mxture was heated to 70[err] C under
stirring, wategm landytheulsupernatandderas hdisiarrded ebyl slé¢ganhatiomoner .
Subsequently, 25 g of the silica-titania-coated powder B whose surface had
been |ipoedi FRAd®TF t EheetRRRFIPLEALE d WERLIAJIRIPIIPihatee WA dniethe
resul t ant rrixtur%,was stirred at a high, speed _to sufficiently mx the
i ngr edi ent@ @ ilter paper to obtain a blue polystyrene-coated

powder.

The blue polystyrene-cocated powder obtained had a
spherical particle shape and had a magnetization of 120

emu/g in a magnetic field of 10 kOe.

EXAMPLE 2
First layer: Silica coating:

Into 100 ml of ethanol was dispersed 10 g of a
carbonyl iron powder (average particle diameter, 1.8 um)
manufacturéd by BASF. The container was heated in an
oil bath to keep the liquid temperature at 55°C. Thereto
were added 6 g of silicon ethoxide, 6 g of ammonia water
(29%), and 8 g of water. This mixture was allowed to
react for 2 hours under stirring. After the reaction,
the reaction mixture was diluted and washed with ethanol
and filtered. The solid matter was dried in a wvacuum
dryer at 110°C for 3 hours. After the drying, the
resultant powder was heated with a rotary tubular oven

at 650°C for 30 minutes to obtain silica-coated powder B.
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A 10% aqueous anmoni um persul fate solution was added thereto to initiate a
pol yneri zation reaction. The m xture was allowed to react for 4 hours
under : ’ - 18 - stirring. After
conpletion of +the reaction, the reaction mxture was diluted with 2
liters of distilled water, and the supernatant was di scarded by
decantation to collect the precipitate. This precipitate was dried on a
filter paper to obtain a blue polystyrene-coated powder. The bl ue
pol ystyrene-coat ed powder obtained had a spherical particle shape and had

a magneti zation of MRE femw JthicRneBE &£ Cthietlsh DicdOck@ed p&¥AMPLIR 2
First layer: Silica coating: Into 100 mM of ethanol was di spersed
10 g of a chthdngd i reaspovlier @aver age Taird i cbowdicanet Aad 1. 8xkelilent
manuf actured by BASF. The container was heated in an oil bath to keep the
l'i quid tenpdiapersidilsbferr] C. Thereto were added 6 g of silicon
ethoxide, 6 g of amonia water (29%, and 8 g of water. This m xture was
allowed to react for 2 hours under stirring. After the reaction, the

reaction m xture was diluted and washed w th ethanol
Second layer: Titania coating:

After the heating, 10 g of the silica-coated
powder B obtained was redispersed into 200 ml of ethanol.
The container was heated in an o0il bath to keep the
liquid temperature at 55°C. Thereto was added 4.7 g of
titanium ethoxide. This mixture was stirred. A solution
prepared by mixing 30 ml of ethanol with 8.0 g of water
was added dropwise to the above mixture over 60 minutes,
and the resultant mixture was allowed to react for 2
hours. The particles were then dried in vacuo and
heated to obtain silica-titania-cocated powder C.

The silica-titania-coated powder C obtained had
satisfactory dispersibility and was an independent
particJ.e. The titania £film of this silica-titania-
coated powder C had a thickness of 45 nm.

This powder had a spectral reflection curve
having a peak wavelength of 410 nm and had a reflectance

at the peak wavelength of 41%. It was vivid violet.
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and filtered. The solid matter was dried in a vacuum dryer at 110[err]C

for 3 hours. After the drying, the resultant powder was heated with a
rotary tubular oven at 650[err]C for 30 minutes to obtain silica-coated
powder B. - 19 - The
filmthickness of the silica-coated powder B obtained was 70 nm

This powder had excellent dispersibility. Second | ayer: Titani a
coating: After the heating, 10 g of the silica-coated powder B
obt ai ned was redispersed into 200 ml of ethanol. The container was heated

in an oil baHiitd kagprt:hesSilicai dobdipreyature at 55[err] C. Thereto was
added 4.7 g of titaniumethoxide. This m xture was stirred. A solution
prepared by nixing IGted bPOemlarmf eithhn®l) wasfdihspersaghslAddedfirbhai se
to the above mi xture over 60 m nutes, and the resultant m xture was

al l oned to rsddcicdotizanianmecatade mawder esC. wereTl'l%enC@IM‘—ééﬁetr vaeas
and heated to obtain silica-titania-coated powder C. The

silica-titameatedt &g powdeilchathi Fedkesp thei faddid ytemppsadiure i ad

and was an i ndependent
Séhﬁ Thereto were added 6 g of silicon ethoxide, 6 g of

ammonia water (29%), and 8 g of water. This mixture was
allowed to react for 2 hours under stirring. After the
reaction, the reaction mixture was diluted and washed
with ethanol and filtered. The solid matter was dried
in a vacuum dryer at 110°C for 3 hours. After the drying,
the resultant powder was heated with a rotary tubular
oven at 650°C for 30 minutes to obtain silica-titania-
silica-coated powder D.

The film thickness of the silica-titania-silica-
coated powder D obtained was 75 nm. This powder had

excellent dispersibility.

Fourth layer: Titania coating:

After the heating, 10 g of the silica-titania-
silica~coated powder D obtained was redispersed into 200
ml of ethanol. The container was heated in an oil bath
to keep the liquid temperature at 55°C. Thereto was
added 5.5 g of titanium ethoxide. This mixture was
stirred. A solution prepared by mixing 30 ml of ethanol

with 8.0 g of water was added dropwise to the above
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particle. The titania film of this silica-titania- coated powder C
had a thickness of 45 nm This powder had a spectral reflection
curve having a peak wavel ength of 410 nmand had a refl ectance at the
peak wavel ength of 41% It was vivid violet.

- 20 - Third layer: Silica coating: Into 100 m of

et hanol was dispersed 10 g of the silica-titania-coated powder C The
container was heated in an oil bath to keep the liquid tenperature at
55[err]C. Thereto were added 6 g of silicon ethoxide, 6 g of ammonia water
(29% , andmixguafe watver. i mimuwdas £ anel twheowssshtbtasacmimtuPehowas
under stirring. After the reaction, the reaction m xture was diluted and
washed w ahleweshotoanmkdctt Ered.2 Thows i d Thet gpanbscdeisedwera dhemuum
dryer at 110[err]C for 3 hours. After the dryln the resul tant powder was
heat ed wi t#raedot dmy ™MasHQr aMerhaeteQO[éipr] 130 s4 hiecas tidasar n
silica-titania- silica-coated powder D. The filmthickness of the

silica-titahtdsg1tictaniasgradrgsbRRYI®%0Bt-ai ned was 75 nm  This powder

h
ad The silica-titania-silica-titania-coated powder E

obtained had satisfactory dispersibility and was an
independent particle. The newly formed titania film of
this silica-titania-silica-titania-coated powder E had a
thickness of 53 nm.

Polystyrene Composite Powder:

To 600 g of distilled water were added 90 g of
styrene monomer and 10 g of butylene acrylate. While
this mixture was heated to 70°C under stirring, sodium
lauryl sulfate was added thereto to emulsify the
monomers.

Subsequently, 50 g of the silica-titania-silica-
titania-coated powder E was added to the emulsion. The
resultant mixture was stirred at a high speed to
sufficiently mix the ingredients.

A 10% aqueous ammonium persulfate solution was
added thereto to initiate polymerization reactions. The
mixture was allowed to react for 4 hours under stirring.
After completion of the reactions, the reaction mixture

was diluted with 2 liters of distilled water, and the
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excel l ent dispersibility. Fourth | ayer: Titania coating: After
the heating, 10 g of the silica-titania- silica-coated powder D obtained
was redi spersed into 200 nl of ethanol. The container was heated in an oi
bath to keep the liquid tenperature at 55[err]C Thereto was added 5.5

g of titanium ethoxide. This m xture was stirred. A solution prepared by
mxing 30 M of ethanol wth 8.0 g of water was added dropw se to the
above - 21 - m xture over 60

m nutes, and the resultant m xture was allowed to react for 2 hours. The
particl es sgpernasiantlri egasn vdiseaartbdeatley t odebaatatdidn ca-tit Thiea-
silica-titani a-coated powder E. The

silica-titpneaipiltadee twaandxricshten pofidditer wipernéed hduksni af ey
di spersibility and was an independent particle. The newy fornmed titania
filmof tpeiystiyineneteoatadsipdwderitani a-coated powder E had a

t hi ckness of 53 nm Pol yst yrene Conposite Powder: . To 600 g of
distilled water weFReadRedYFFdrene-septase RPGARF afPtedinedf badyl @ne

acrylate. Wile
y spectral reflection curve having a peak wavelength of
P ?

445 nm and had a reflectance at the peak wavelength of
55%. It was vivid blue. This powder had a magnetization
of 78 emu/g in a magnetic field of 10 kOe.

COMPARATIVE EXAMPLE 1

Mere Mixture of Magnetic Material and Pigment:

Turkey blue (blue pigment) (average particle
diameter, 0.2 um; reflection peak, 455 um; reflectance,
55%) was mixed with a carbonyl iron powder (average
particle diameter, 1.8 um) manufactured by BASF, in a
weight ratio of 25 g:25 g. This mixture was
sufficiently homogenized.

This powder was added to 600 g of distilled water
together with 90 g of styrene monomer and 10 g of
butylene acrylate. The resultant mixture was heated to
70°C under stirring. Sodium lauryl sulfate was further
added thereto to emulsify the monomers, and this mixture
was stirred at a high speed to sufficiently mix the

ingredients.
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this m xture was heated to 70[err]C under stirring, sodium lauryl sulfate
was added thereto to emulsify the nononers. Subsequently, 50 g of
the silica-titania-silica- titania-coated powder E was added to the

enmul sion. The resultant m xture was stirred at a high speed to
sufficiently mx the ingredients. A 10% aqueous anmoni um persul fate
solution was added thereto to initiate polynerization reactions. The

m xture was allowed to react for 4 hours under stirring. After conpletion
of the reactions, the reaction mxture was diluted with 2 liters of
distilled water, mandG%eaqueous ammonium persulfate??2solution was
super natant was di scarded by decant ati on. The precipitate was
dried on added étheuebe to dniatbagebped ymeryzagione-reattiopswdeThe

The pol ystyrene-coated powder obtained had a spectral reflection curve
havi ng a lpé&lk‘-%éf%g%EIQWede@ weand Bex 4 rkersst undemts therpegk

wavel ength of 55% It was vivid blue. This powder had a nagneti zation of
78 enu/ g in a naghEERE SAMRLBtiem kek. the coppatdRINVE EXRfPLESRCHIGR

M xture of Magnetic Materjal d Pignent:
mixt%re was :H.ute%n wftg £ litez_:'s of distilled water,

and the supernatant was discarded by decantation. The
precipitate was dried on a filter paper. As a result,
spherical particles were obtained each composed of
pigment and iron particles wholly covered with
polystyrene and united with each other.

This polystyrene-coated powder A was dark-blue
and had a reflection peak at 455 nm and a reflectance
reduced to 22%. This powder had a magnetization of 75
emu/g in a magnetic field of 10 kOe.

As apparent from a comparison between Example 2
and Comparative Example 1, it was ascertained that the
mere mixing of a pigment with magnetic material
particlgs and a binder resin dces not result in an
improved color, and that in order for a color magnetic
toner having the same magnetization to be superior in
color, the magnetic material particles themselves should

be colored as in Example 2.
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Turkey bl ue (blue pignent) (average particle diameter, 0.2 [err]m
“reflection peak, 455 [err]m reflectance, 55% was m xed with a carbonyl

i ron powder (average particle dianmeter, 1.8 [err]m nanufactured by BASF,
ina weight ratio of 25 g: 25 g. This mxture was sufficiently
honogeni zed. Thi s powder was added to 600 g of distilled water
together with 90 g of styrene nononer and 10 g of butylene acrylate. The
resultant m xture was heated to 70[err]C under stirring. Sodiuml auryl
sulfate was further added thereto to ermulsify the nonomers, and this

m xture \EXAMPLEr8d at a high speed to sufficiently mx the ingredients.

- 23 - A 10% aqueous ammoni um persul fate sol uti on was
added thereto to iImi t2Qite pbl pesrzens i wasrdastsicdned The gnioft il viadue
allowed to react for 4 hours under stirring. After conpletion of

t he react iaghsant REgESH | d¥ie - ni Rhise st ¢t waswimixed | widhs & giefil | ed
wat er, and the supernatant was dlscarded decant ati on The precipitate
was dried SHYESRE| Menamger angs 1P rgseft b éb%.efl?cm@é}#@ & \epkain

n h f n r r | whol | r
\(,)Mbt ﬁl ed eaCs acggggsgegnaoterfagngor aa cq:lorgg g%:.tnl.c €S olly covered

The above starting material for a colored resin
was added to 600 g of distilled water. Thereto was
added sodium lauryl sulfate. This mixture was heated to
70°C under stirring and emulsified.

Subsequently, 50 g of a silica-titania-coated
powder E prepared in the same manner as in Example 2 was
added to the resultant sclution, and this mixture was
stirred at a high speed to sufficiently mix the
ingredients.

A 10% agqueous solution of ammonium persulfate was
added thereto to conduct a polymerization reaction for 5
hours. After completion of the reaction, the reaction
mixture was diluted twice with 2 liters of distilled
water and washing with decantation. The precipitate was
filtrated and washed to obtain blue polystyrene-coated
powder B.

The polystyrene-coated powder B obtained had a
spectral reflection curve having a peak wavelength of

455 nm and had a reflectance at the peak wavelength of
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pol ystyrene and united with each other. Thi s pol ystyrene-coat ed
powder A was dark-blue and had a reflection peak at 455 nm and a

refl ectance reduced to 22% This powder had a magneti zation of 75 enmu/g
in a mgnetic field of 10 kCe. As apparent froma conparison
between Exanple 2 and Conparative Exanple 1, it was ascertained that the
mere m xing of a pignment with nagnetic material particles and a bi nder
resin does not result in an inproved color, and that in order for a color
magnetic toner having the same magnetization to be superior in color, the
magnetic nei2sial parThises pbaytipesnahedatede gbwaed assi n Baaml ¢ 2.
- 24 - EXAMPLE 3 In 20 g of benzene was dissolved 10 g

of oil bl uenagse&n zartgjam cofly@5 B/ goint aomayase i s efiwilidh 30 1P Okoe.
styrene nononer and 10 g of butylene acrylate to obtain a starting
material for a col dfskhged rcocater, thehepabysdystene+agatetepavdéns a
colored resin_ was added to 60019 of distilled water. Thereto was
and B obtained in Example 3 and Comparative Example 1
each was evenly applied in an amount of 1.7 g on an A4
paper sheet for copying over 80% of its area. As a
result, the polystyrene-coated powder B obtained in
Example 3 colored the paper vivid blue. On the other
hand, the polystyrene-coated powder A obtained in

Comparative Example 1 colored the paper dark-gray.

INDUSTRIAL APPLICABILITY

As described above, a color magnetic toner which,
even if used as a one-component system, can form images
of a wvivid color can be provided according to the
present invention by forming a light-interference
multilayered film comprising plural layers of a metal
compound layer and/or a metal layer on a magnetic
material particle to give a powder of white or another
desired color according to the film constitution and
further forming thereon an organic polymer film as a
binder.

By incorporating a coloring agent into the

organic polymer film, a more vivid color can be obtained.
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added sodium lauryl sulfate. This m xture was heated to 70[err]C under
stirring and enul sified. Subsequently, 50 g of a _
silica-titani a-coated powder E prepared in the same nmanner as in Exanple 2
was added to the resultant solution, and this mxture was stirred at a

hi gh speed to sufficiently mx the ingredients. A 10% aqueous

sol ution of ammoni um persul fate was added thereto to conduct a

pol ymeri zation reaction for 5 hours. After conpletion of the reaction,
the reaction mxture was diluted twce with 2 liters of distilled water
and washing wi th d3saat atésnl tTheopieripican cbaamade |dimpbdrantdiasims t o
obt ai n bl ue pol ystyrene-coated powder B. The pol ystyrene-coat ed
powder B obpaipaet hagnd spdom apriofliswd i s cpeseibde nglaopedk Vemsstengt h
of 455 nm and had a refl ectance at the peak wavel engt h of

- 25 - printers 5oy, facpimile porgiegraphscofmprloypnadethe B samad

a magnetization of 75 emu/g in a magnetic field of 10 kCe. ] Using a
coater, thBTFFRAGRIR enefOFit SfBer Sincanthg FRhPRePaFRERAfD RN

Compar ati ve Bxanple d o £aeh heg, ¥enly 2ppLhedhd LAt At Pl 17 G g0 2
the two-component development method, it not only

attains a cost reduction but also is advantageous in

environmental conservation.
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paper sheet for copying over 80%of its area. As a result, the
pol ystyrene-coated powder B obtained in Exanple 3 colored the paper vivid
blue. On the other hand, the p oMﬁstyrene coat ed powder A obtained in

Conpar ative Exanple 1 colored th ﬂlﬁwﬂm ﬂﬂ Im' | NDUSTRI AL
APPLI CABI LI TY As describ magneti c toner which,

even if used as a one-conponent systen1 ‘cah forn1|nages of a vivid color
can be provided according to the present invention by formng a
light-interference nultilayered filmconprising plural layers of a netal
conpound | ayer and/or a netal |ayer oprarmssgnetic material particle to
give a powder of white or another desired color according to the film
constitution and further form ng thereon an organic polyner filmas a
bi nder. By incorporating a coloring agent into the organic polyner
flln] a nore vivid colB®r caholre olEgnekilc toner comprising a base- 26
As a result, copiers can be nmade sinpler and nore
conpact aprRirtdrde proftiag mgqaﬁﬁ#%lematgxuaiJaseheqamnneas éight-

facsim |l e tel egraphs enpl oying. the same
interference multilayered f£ilm is formed on the base

particle, and an organic polymer film is formed on the

light-interference multilayered f£ilm.

2. The color magnetic toner according to claim 1,

wherein the light-interference multilayered film

reflects light in the visible region.

3. The color magnetic toner according to claim 1
or 2, wherein the organic polymer film contains a

coloring agent.

4. The color magnetic toner of any one according
to claim 1 to 3, wherein the light-interference
multilayered f£film comprises plural layers of a metal

compound film and/or a metal f£ilm.
5. A process for producing a color magnetic

toner, comprising: forming a multilayered film

comprising a metal compound and/or a metal on a particle
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principle. Furthernore, since the color magnetic toner 1is free fromthe
carrier waste discard associated with the two-conponent devel opnent
met hod, it not only attains a cost reduction but also is advantageous in

g onmentat conservatton- | AR NI TN
- 27 - | LS e
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of a magnetic material; and then forming an organic

polymer film by a polymerization method.
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1. A color magnetic toner conprising a base particle of a nagnetic

-material, wherein a light- interference nultilayered filmis formed on the
base particle, and an organic polynmer filmis forned on the
light-interference nultilayered film 2. The col or magnetic
toner according to claim1, wherein the l'ight-interference

multilayered film reflects light in the visible region. 3. The
col or magnetic toner according to claiml1l or 2, wherein the organic
polymer filmcontains a coloring agent. 4. The col or magnetic

toner of any one according to clai nABST®RAET wherein the light-interference
multilayered filmconprises plural |ayers of a netal conpound film and/or
a netal film 5. A process for producing a color magnetic toner,
conprising: formng a multilayered film conprising a netal conpound
and/or a netal on Etpaksi te provide a powder for use. a8 a raw

material for color magnetic toners for use in a color'
copier or the like which have been colored vividly as
well as in white, and a dry color magnetic toner which
is obtained from the raw material. The dry color
magnetic toner comprises a powder comprising a light-
interfer‘ence multilayered £film formed on a magnetic
particle and at least one organic polymer coating £film
or a colored film on the surface of the powder. The
process for producing the dry color magnetic toner
comprises coating the surface of the powder having
thereon a light-interference multilayered film with at

least one organic polymer coating f£ilm.
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of a magnefic material; and then forming an organic polyner filmby a
pol ynmeri zati on net hod.
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