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DESCRIPTION TONER, VESSEL WITH THE TONER, DEVELOPER,
IMAGE FORMING APPARATUS AND PROCESS CARTRIDGE AND
IMAGE FORMING METHOD Technical Field The present invention
relates to toner used in a developer for developing an electrostatic charge
image in electrographs, elecinastatiz recprds\and electrostatic printings,
and an electrograph developing apparatus using the toner. More

partigyiarly, tRespiesentinventiop kO relatesHo tonerionelegt

;

used for con g machines, laser printers and plain paper facswhlies using a
' indir, lec [ [ %ﬁé in

iRt R dibor sl whil
latent electrostatic 15 im IS f d_on an image bearing member by
electrical charge and exﬁ&%ﬁ%%&@y developed by a
toner-containing developer to form a toner image. Further, the toner image

Trehaistbitéeionto a recording material and then fixed. Meanwhile, the
remaining toner on the image hearing member, which has not been

transfefrbd pnts¢né 2Ovetording mbterial iscleaneebynacleaninger for
member such as a blade disposed by welding with pressure on the

dsudfageof the imagedseating membemAgaimelhod-forproducing thestatic

toner, a pulverization method is known. The pulverization method is a

rBRetaad:ion pedusiRgdhe Ingrbym eimaqp@@%%%@%ﬁ@ﬁ&m@ﬁﬁggby

adding a colorant, and additives used if necessary to a thermoplastic resin

AR el e ey
rg?gpeg igoh_t%%]c&itg{"] é%%%r%‘%% ssgggéofg%réopying machines, laser
printers and plain paper facsimiles using a direct or indirect
electrograph developing system, and an image forming method.
Background Art

In one example of electrographic methods, a latent electrostatic
image is formed on an image bearing me;nber by electrical charge and
exposure, and subsequently developed by a toner-containing developer
to form a toner image. Further, the toner image is transferred onto a
recording material and then fixed. Meanwhile, the remaining toner
on the image bearing member, which has not been transferred onto the
recording material is cleaned by a cleaning member such as a blade
disposed by welding with pressure on the surface of the image bearing

member.

As a method for producing the toner, a pulverization method is
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Thus, the methods for producing the toner using a polymerization method
or an emulsification dispersion method are known. As the polymerization
method, a suspension polymerization 1.0 method in which a monomer. a
polymerization initiator,the colorant and a charge controlling agent are
kadded.in dhvatertbased medinmtbodtaininghatdisgefisaptwdthcstigritiget@oner
form oil droplets and then the polymerization is performed is known. An
rassesiatigndnathed of agobfinating;ard usignbending the partigles

obtained using the 15 emulsification polymerization and the suspension

RRlYMsiZation i Alsa known, - cpdeWEYeLINhesemethogs, althouah,,

the particle diameter of the toner can be reduced, it is not possible to

roduge the toner containing a polyeste esm or ep resin suitable for
ot IoRe A A B0 TAbvoF ZARpaRant S L BHiing FGR BecAISd tRE™

ajor component in the bipding resin is limited to a_polymer gbtained by
OE‘EﬂéﬁngRz XS ?%ﬁepﬁféﬂ'?i% 1 srotdinh thaihar s the
emulsification dispersion method in which a mixture of the binding resin,
hegbrdAfakd tHe MASRS HIXEER it IHe Welter-based medium to emulsify is
known (see Japanese Patent Application Laid-Open (JP-A) No.
05-0(36600sarit IRt Nod 982 1eES)c Titis bart seducesing particle 5
diameter of the toner and additionally expands a range of choice for the

thihdingriesinoHaweed when sushlaimethoshisiused.dine particles are
produced and emulsification loss occurs, Thus, the method for producing

Khedaner Ry erusitying Ahd diSRersitRePRlYSHELIESID @ erization

subsequently agglutinating and 10 fusion-bonding the resulting particles is

KAOWIL(FR&ARA Q‘?n&?éx%%??éﬁﬂ%&éé%%& PA041R0) L is can, ¢
inhibit occurrence of the fine particles and reduce the emulsification loss.
al_rlx Y \é%rahz[gg <§8Q%£o?ﬂtr"i‘ig”§get%}’t uasrig %H’&B%Qrge&jﬁ%gg%ased medium
containing a dispersant with stirring to form oil droplets and then the
polymerization is performed is known. An association method of
agglutinating and fusion-bonding the particles obtained using the
emulsification polymerization and the suspension polymerization is
also known.

However, in these methods, although the particle diameter of
the toner can be reduced, it is not possible to produce the toner
containing a polyester resin or epoxy resin suitable for color toner as a
major component of the binding resin because the major component in
the binding resin is limited to a polymer obtained by radical

polymerization.

Thus, the method for producing the toner using the
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method or the emulsification method tends to become a spherical 15
shape due to an interface tension of the liquid drops produced in a
dispersion step. Thus, there is a problem that when a blade cleaning
system is used, the spherical toner is hardly cleaned because the
esphbricakioner doiptes hetweer adcleaningehlade aaeh fepkotReanghastes to
enter in spaces. 20Thus, the method of making the particles amorphous
rRYiPeorming:a stiring aiigh speed Refare lRrminatiop Afdhen edium to

polymerization to add a mechanical force to the particles is known (see

3 Sﬁrﬁi rg%éﬁ 260 Howey aﬁggrvlrﬁantgrr% rg]]%%eg LR pa{%tr?éf Fpa)

that a dispersion ecomes un e an

e R LBtk TBPE 10 DB ity GO BRIl

alcohol having a partlcular saponification degree as the dispersant and

HEgrshinnh gﬁl%ﬁet%?ﬁ SaESIRRGMY BRIl AN oes 91 slapice for
However, there is a problem that the association particle obtained in this
t&va;béa@irygws@tne |akberarticl e dieneterh Phe atbrb dsforsatakingethe
particle amorphous by adding a 10filler together with a toner composition
Hemdicbrganicisoidenkid alsd knovim {see it obtoo 021b4.164) However,
when the filler is added to the toner, a viscoelasticity of the toner is

increaseth andtadowet imitfol theotbdagds nhibited Whendhesfilaris and
present on the toner surface, the viscoelasticity of the toner is scarcely

easer: vt WhRn e 1asyBsiance sHehaz fle! @c@ﬁ%%?ﬂéf%agt%ﬁr

surface layer, permeation of wax and melting out of thé binding résin are

é‘hs'g't%?%%ﬁe ;"’;g;ﬁes;hgeg{inh gﬁpéd%@? TR LORRIA0Y RIS BtRNd fot
020552 and JP-A No. 11-007156). This can inhibit occurrence of the
fine particles and reduce the emulsification loss.

However, the toner obtained by using the polymerization
method or the emulsification method tends to become a spherical
shape due to an interface tension of the liquid drops produced in a
dispersion step. Thus, there is a problem that when a blade cleaning
system is used, the spherical toner is hardly cleaned because the
spherical toner rotates between a cleaning blade and a photoconductor
to enter in spaces.

Thus, the method of making the particles amorphous by
performing a stirring at high speed before termination of the

polymerization to add a mechanical force to the particles is known (see

JP-A No. 62-266560). However, when such a method is used, there is
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Furthermore, a charge controlling agent obtained by 20 exchanging ions
such as metal ions present in an interlayer of a layered inorganic material
with organic ions has been developed, and it has been proposed to use
this for the toner for electrographs (see JP-A No. 2003-515795, JP-A No.

a0Rh RG0St I AdNer 20060033 3¢ e LNt 2V HRTNS IRt A TS .
2006-267911). The toner for electrographs produced by a phase

alversinn methad has heenpipposed (see JP-A No. 2006-267911), When
the layered inorganic material exchanged with the organic ion is used for

the tones_eleciragiaphs, uced by the phase inversion method, it is not
oo e o B RS e
spherical. Although a reasqn is unknown, it is thought that the |ayered
DR ATRSEAAR Sch i GRS TORS TRy BOSARY =

present in the vicinity of the agqueous phase before 10 the phase
PRVFIBH, B ABLERASH Si%Ess Riddetiportphasa rbesmHitpating
layered inorganic material is unevenly present on the surface of toner
tharmiersickrrithislis duwtoritéanelRnhdds, Disdldbtfe. of Hhvention, there is
Problems of the present invention are as follows. 15(1) Toner and an
aipegddorming apparatusieapablesot ahtainingi andmaghigquakity whigh iBas
excellent in fine dot reproducibility and is of high grade are provided.

the) Thereranian imagesierming apparatus capable of obtaining high
reliability particularly in cleaning are provided. 20(3) Toner and an image

formingrapparatls Daying 2k; fcalle {XNIPIORSIHHALIOW e Reature

are provided.
filler together with a toner composition to an organic solvent is also
known (see JP-A No. 02-51164). However, when the filler is added to
the toner, a viscoelasticity of the toner is increased and a lower limit of
the fixing is inhibited. When the filler is present on the toner surface,
the viscoelasticity of the toner is scarcely increased, but when the
substance such as filler is present in a toner surface layer, permeation
of wax and melting out of the binding resin are inhibited as well as the
fixing property at constant temperature and hot offset property are
also inhibited.

Furthermore, a charge controlling agent obtained by

exchanging ions such as metal ions present in an interlayer of a
layered inorganic material with organic ions has been developed, and

it has been proposed to use this for the toner for electrographs (see JP-

A No. 2003-515795, JP-A No. 2006-500605, JP-A No. 2006-503313, JP-

4
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(4) Toner and an image forming apparatus which can accomplish the
problems of (1) to (3) equivalently are provided. (5) Dry toner and
~an image forming apparatus which are excellent in transfer efficiency and
reduces an amount of the remaining toner after transfer, and by which an

AilNage 06 Bigh 2jrade £BnbN ebainecayerpvided. (0) Oilless dry
toner which balances a charge stability and a fixing property at low
temperaise, i Pravidett ctrog ) NOVRIJON8E M APNEICRNRUMRLON at
low level, and which balances a high transfer property required for a color

niTaaRANL ALt ngnaeblly sbbighdimensiofds proyidag AOTRE
present inventors'led to the completion of the present invention to solve
the aforementioned problems. That is, according to the present invention,

S R e A b Rty W e et G

are provided. (1) A toner prepared by dispersing and/or emulsifying an oil
the %@é@?%ﬁéﬁ% BHASAESMBTSTHR T EOMBLSIINT Hhitflortals
toner composition precursor in a water-based medium to granulate,
nwherdinatsa totekraskar ao<ierje elicomAgeatcodst e G:97De didcthe
toner composition and/or the toner composition precursor has a layered
birorgasicplateidal in Whidh agleasterpart of imertayenjatsntteight that
20layered inorganic material has been exchanged with organic ions.

t12) Aened prepatad byndisperding dnaieredmulsiiing arcahphaseis

comprising toner composition and/or a toner composition precursor or a

rBIQRQIBE! phassapvalerbaaat edium:to granulate, . wherain the,lgnes

has an average circularity of 0.925 to 0.970, and said toner composition

tﬁ@%gra ei%s?&@%%@%‘ﬂ?ﬁ)%of)g?‘ﬁ&é%eﬁ?gde upon phase

inversion, the layered inorganic material is unevenly present on the
surface of toner particles and this is due to its unevenness.
Disclosure of Invention

Problems of the present invention are as follows.

(1) Toner and an image forming apparatus capable of obtaining
an image quality which 1s excellent in fine dot reproducibility and is of
high grade are provided.

(2) Toner and an image forming apparatus capable of obtaining
high reliability particularly in cleaning are provided.

(3) Toner and an image forming apparatus having an excellent
fixing property at low temperature are provided.

(4) Toner and an image forming apparatus which can

accomplish the problems of (1) to (3) equivalently are provided.

5
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inorganic material in which at least a part of intorlayer ions in the layered
morgan mate al h been exchanged with organic ion. (3) The toner
according to(1) or(2)above, wherein said exchanged layered inorganic
material is a layered inorganic material in which at least a part of interlayer
ions in e yerechposganicnmaterial foambeen gxehangedvivikhoiganic
cations, (4) The toner according to any one of (1) to (3) above,

Skberrin:1e, saidhionerdgiepated Ry aAmailtahasemicthis & salution

and/or a dispersion in which the toner composition and/or the toner
ition prec 1 rsin binding resin and/or a binding resi

A LS, P TR DD L

acc rdiq%to any one of gll) to,(4) above, wherein 15 the binding resin
Contained EaiatonBF Contéins at least two types of binding resins.

(6) The taner according to any one of (1) to(5) above, wherein a first
binding @%B@ﬁﬁaﬂ%é(dtm@aiav@iwaﬁ&gﬂég% % vegireRAVinG i potyedter
slcele on. 20(7) The toner according to any one of (1) to (6) above,
ipHaekr tne Tirstineindgaaue s ipolie st iakid. (8) The toner
according to any one of (1) to (7) above, wherein said polyester resin is an
unmodifiedoiydsteneesining pow8) Thatonestacaosdingmtdcany, enelof
(1) to (8) above, wherein said binding resin precursor is a modified

walyestenbased #esiah trankld) Theploneracaerdiagie amsrRefdd thd

(9) above obtained by dissolving or dispersing at least said first binding

A8simHgaiok e RINAING LeSINIISCUHAG AGAUMROYAS, fxtgnded or crosslinked

with said binding resin precursor, a colorant, a releasing agent and said

exchan%del gggdtinor anic material in_an organic. solvent, crosslinking
and/or exte d¥ng t]ﬁe1?0%%%%%r?tef?leltgistpgrgloorr%a#a?l v%%t%?—%%%gaer%%%lum,

and remo g the solvent from a resulting dispgersion. 10(11) The toner.
RCATTD 1 37 GG o (2715 (10) ABBUG AREAT LDk i according to

the present invention, toners, methods and apparatuses for forming
the images shown below are provided.
(1) A toner prepared by dispersing and/or emulsifying an oil

phase or a monomer phase comprising a toner composition and/or a
toner composition precursor in a water-based medium to granulate,
wherein the toner has‘an average circularity of 0.925 to 0.970, and the
toner composition and/or the toner composition precursor has a layered
inorganic material in which at least a part of interlayer ions in the
layered inorganic material has been exchanged with organic ions.

(2) A toner prepared by dispersing and/or emulsifying an oil
phase comprising toner composition and/or a toner composition

precursor or a monomer phase, in a water-based medium to granulate,
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ratio (DviDn) of a volume average particle diameter (Dv) to a number
average particle diameter (Dn) is 1.00 to 1.30 and a circularity is 0.950 or
less in the toner comprise 20% to 80% of entire toner particles. (12)
The toner according to any one of (1) to (11) above, wherein 15 the
vayedd iflorganiernaterial exchapgedrwithhtheyorganippndiooontaingd ahid
0.05% to 10% in a solid content in the solution or dispersion described

t8R8Y@omposithb3) IHE/RNGIALLLHING AN, BV A8 A (1R) @B0NG e red

wherein the ratio of the volume average particle diameter (Dv) to the

‘ d r ticle di ter.(Dn) in.the toner.is 1.20 or les
R A e P by (R IR e e

1 articles of 2 tun or Ieﬁé, “il%%oger is 1% by number to 20% by number.
Ly NG RECBIBING 2 A GHE S (1516 L5 aBNe uEH o
content, of a polyester resin component contained in said binding resin is
50% by Wetdht (60096 By Waighe L) or @mbrre ks astordiflg to any
one of (1) to (15) above, 5 wherein a weight average molecular weight of
xR solubledractiorotsaid polyesierd resinlesmpohantiganOottoerial
30,000. (17) The toner according to any one of (1) to (16) above,
iwhvelnéih art seid tvalpeadf shid firstlyiading sinns kOl dnigloy) 40:50.0
(KOH nag/qg). (18) The toner according to any one of (1) to (17)
rahove dhesein & glase Hansitipn, peint:ofsaid fisst hinding resin is 35C to
65C. (19) The toner according to any one of (1) to (18) above,

wherein gaid,binging resip RSSO Has Asite capaple of feasting,with 2

compound having an active hydrogen group and the weight average 1

mojecular weight of a pplymer of said binding,resin precursor is 3,000 to

Sféo?loebod.l or s p%cﬁalrﬁép t%%éqrn a%%l rgfﬁsgetgv arllg/hohseaoF ??L’)Iﬁloof‘l@flgéogv%,
herein the acid value of the toner is 0.5, (KOH m g/g) to 40.0 (KOH

Cﬁ@ jsion in W?@% the toRer SCERARG P Y YAB T EP RS syaBeveion

wherein 20the glass transition point of the toner is 40C to 70C.

precursor comprising a binding resin and/or a binding resin precursor

has been dissolved and/or dispersed.

(5) The toner according to any one of (1) to (4) above, wherein
the binding resin contained in said toner contains at least two types of
binding resins.

(6) The toner according to any one of (1) to(5) above, wherein a
first binding resin contained in said binding resin is a resin having a
polyester skeleton.

(7) The toner according to any one of (1) to () above, wherein
the first binding resin is a polyester resin.

(8) The toner according to any one of (1) to (7) above, wherein

said polyester resin is an unmodified polyester resin.
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(22) The toner according to any one of (1) to (21) above, wherein the
toner is used for a two-component developer. (23) A vessel with a
toner, wherein the vessel has the toner 9 according to any one of (1) to
(22) above. (24) A developer, wherein the developer contains the

toner adeording tonamyueneral fEixi0(33)AROVE (1) to (8) @BYAN IMAGein

forming apparatus, wherein an image is formed 5using the developer

BEEOHING I (@m predafddd Eg%c%&é&&w&ﬂgg@m% Bley lr%%i'ﬂrg unit

and an image beating member , wherein the d oping unit has t

e ARl g 06 et ine to 48D BT R Stained

wherein an image 1s forme
(28).A rgethod for producing tcgﬁr, wherein an oil phase and/or a

INHSRIAY BHAlS BURERTIE dHolierstoiAbSiBh HndBtsHe toheraid
composition precursor having a exchanged layered inorganic mater‘ial ‘
RYReisin B1EasS PHitOF irtetRys UsssdRttrdegeredinorakied §rith said
material has been exchanged with organic ions is dispersed and/or
lamdisifie strapwater:based dvlediunt te grdnakitecta frave andaverdge
circularity of 0.925 to 0.970. (29) The method for producing the toner
actoxdingd day28) Miheiginpowderdiavingthe ayverage sitriarty of 0.925
to 0.970 is

crosslinking and/or extending the solution or the dispersion in a water-
based medium, and removing the solvent from a resulting dispersion.

(11) The toner according to any one of (1) to (10) above, wherein
a ratio (Dv/Dn) of a volume average particle diameter (Dv) to a number
average particle diameter (Dn) is 1.00 to 1.30 and a circularity is 0.950
or less in the toner comprise 20% to 80% of entire toner particles.

(12) The toner according to any one of (1) to (11) above, wherein
the layered inorganic material exchanged with the organic ion is
contained at 0.05% to 10% in a solid content in the solution or
dispersion described above.

(13) The toner according to any one of (1) to (12) above, wherein
the ratio of the volume average particle diameter (Dv) to the number
average particle diameter (Dn) in the toner is 1.20 or less.

(14) The toner according to any one of (1) to (13) above, wherein

the particles of 2 um or less in the toner is 1% by number to 20% by

number.



Ut

10

15

20

20obtained by dissolving or dispersing at least a binding resin, a precursor
of the binding resin, a compound extended or crosslinked with the binding
resin precursor, a colorant, a releasing agent and the exchanged layered

inorganic material in an organic solvent, crosslinking and/or extending the

-solution @1 Hergisnersion nsa-wiaterhased medim andremayjpg.the

solvent from a resulting dispersion. (30) The method for producing

thetoner accarding te 4%@31%5@32,rvevfgfﬁeci&ﬁh%egtig@fg g%g;gglf?ncggf ins

at least two types of the binding resins. 10d Tof

roducing the to cording.to (29), wherein the first binding resin in the
DG g U A oyh Lt BRoEAe (32 The
method fgiﬁ%roducing the toner according to (30), 10wherein the first

binding rebfH i§2egoNesReGIEA Béet MadeNRrE Atying Blaheve,

Invention An average circularity of the toner of the present invention is
Vrefseaply 0v9250 0 970zand phorelpreferaplyt @H45HH B . 8681 bihd B tion
circularity is represented by a value obtained by dividing a circumference
dengtivl of & yeidlerwhich hamanarea equd 60 aphijeuted area of a sample
by a circumference length of the sample. It is preferable that a content of

particles tiewinthiheogiseubatity- @fessothar .92% M thedaney ispkr% or

less. When the average circularity is less 20than 0.925, a satisfactory

Hansianpiepsity 3202 hiokdefinitonimags Mith,ne i dyshatedpt &%P#g r%s’

in some cases. When it exceeds 0.970, a photoconductor and a trans
gglba@@gf Sue gssfully cleaned and stains on the image occurs in some
cases in an m‘é%é

(18) The toner according to any one of (1) to (17) above, wherein
a glass transition point of said first binding resin is 35°C to 65°C.

(19) The toner according to any one of (1) to (18) above, wherein
said binding resin precursor has a site capable of reacting with a
compound having an active hydrogen group and the weight average
molecular weight of a polymer of said binding resin precursor is 3,000
to 20,000.

(20) The toner according to any one of (1) to (19) above, wherein
jl:he acid value of the toner is 0.5 (KOH mg/g) to 40.0 (KOH mg/g).

(21) The toner according to any one of (1) to (20) above, wherein
the glass transition point of the toner is 40°C to 70°C.

(22) The toner according to any one of (1) to (21) above, wherein
the toner is used for a two-component developer.

(23) A vessel with a toner, wherein the vessel has the toner

0
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forming apparatus employing blade cleaning. For example, when the
image such as photograph image having a high image area rate is
formed, the toner which has formed a non-transferred image due to paper
supply defect is accumulated on the photoconductor to cause scumming
Qndhaiinagear.conagtinale anslectigel charge roller which charges the
photoconductor in contact,leading to being incapable of exerting original
chargin acity. . The average circularity can be measured b

tech niqueﬁgg o%%%é} %%ébﬁvﬁeégh% %v %cie\f)%ioge/%l a %Iﬁg%le%ssa%? 38 ﬁlt%ining

the toper through 10an jmage pickup.section detection zone on a flat
NELE) b’b%égl@r%fef’e%‘fsoi@rﬁﬁléz AWB§ CCD camera and analyzes,

and can he measured using a flow type particle image analysis apparatus
FHA-2165{ St pesRoinrSyidieparatus, sibwegentlyraraxchafged
layered inorganic material used in 15 the present invention will be
Wesaribed dThel fayered inorgagicniterial refers to an inorganic mineral
formed by overlaying layers with a thickness of several nm, and its
exchangetrefers todhatcanganigiohs aheginrociche inte i01is RERSAR! ihake
interlayer thereof. Specifically, it is described in the above JP-A 20 No.

RO0BRORRARLIP AR r20061R0331:31 85 hdR1AING 22093 202208, Jhis is

referred to as intercalatioi. in a broad sense. As the layered inorganic

Aeateralsmestite group (montmorillonite. sapomte and the like), kaolin
group (kaohnite and the like), mag,adilte and kane ite are known. The

exchan layered inorganic materijal is highly hydrophilic due tq its
exchang%@ a;};lelr%lda §ferufgtrur}1el.n'l’hrlﬁl§,%(tﬁe ﬁ?é‘ﬁgérﬂf%%ﬁ?%%ﬁ figped
without exchanging is dispersed in, the water-based medium to use for the

YoHer tobé gra (lﬁgféa?ﬂ%"‘fég}érr&( @‘i%organic material migrates into the

water-based medium and the toner can not be altered in shape. However,
by exchaSgifguth adelforgarie ishnad enpropreehydrophibbicitye and/or
appears, the exchanged layered inorganic material is abundantly present
anrtiveoioinity lof tkectorteri panticle tsudace ancb the tonen iy @asily altesed in
shape upon

composition precursor having a exchanged layered inorganic material
wherein at least a part of interlayer ions in the layered inorganic
material has been exchanged with organic ions is dispersed and/or
emulsified in a water-based medium to granulate to have an average
circularity of 0.925 to 0.970.

(29) The method for producing the toner according to ( 28),
wherein powder having the average circularity of 0.925 to 0.970 is
obtained by dissolving or dispersing at least a binding resin, a
precursor of the binding resin, a compound extended or crosslinked

with the binding resin precursor, a colorant, a releasing agent and the

exchanged layered inorganic material in an organic solvent,

10
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10granulation, dispersed to become fine powders and sufficiently exerts a
charge control function. The layered inorganic material scarcely
contributes to the fixing property at low temperature of the toner. Thus,
when it abundantly present the toner surface iortion it is thought that the

cfixinyaklow tanmperatsteridingibitedoHoievery thesihice dhe @xdhangesdter-
layered inorganic material in an extremely small amount exerts the shape

baktedationianc charg e conolingivaetioss bacemes posiblede hajance the
shape control, the charge controlling function and the fixing at low

temper@t@yqﬂ@%%9@%@%@&5@@%%@9@%@1%@%%&% @E%) or

present 20 invention is desirably one obtained by exchanging one having

sosM.eclite-based ic crystal structure with the qrganic cation. Th
<sr2’ectite clfay r?ulleené?a%%f: %Cr%l soglélé)élaﬁegg%grsggtlﬁe%setIgvyé)rtﬁgﬁg Sthoe? the

bggg%] is present in he interlayer to compensate this. An int eilayer
comp und'¢an be formed by ion exchange of this cation and absorption of

polar ngcilg?cules. The metal ion can be introduced by substituting a part of
the bivafedt NSRRI SeREQ SRS ah e i beansal arRATgE B italef metal.

However, when the metal ion is introduced, the 5 hydrophilic' 34 becomes
wHighe IPhtise thesiaperskingorezinid midterfairshitaineds by iexchangingatileast

a part of the metal ions with the organic anions is desirable. Thi.s makes it
phawssthe sippropniate hydrophobicity. In the layered inorganic material in

which at least a part of 10 ions in the layered inorganic material has been

exchanged With the Qreaic:ipnsd ap; AERICI0AEXEhangingagero).
includes quaternary alkyl animonium salts, phosphonium salts and

wWiHazOHU $al5 AN ine resin is a polyester resin.

Best Mode for Carrying Out the Invention

An average circularity of the toner of the present invention is
preferably 0.925 to 0.970 and more preferably 0.945 to 0.965. The
circularity is represented by a value obtained by dividing a
circumference length of a circle which has an area equal to a projected
area of a sample by a circumference length of the sample. It is
preferable that a content of particles having the circularity of less than
0.925 in the toner is 15% or less. When the average circularity is less
than 0.925, a satisfactory transfer property and a high definition
image with no dust are not obtained in some cases. When it exceeds
0.970, a photoconductor and a transfer belt are not successfully

cleaned and stains on the image occurs in some cases in an image

11



quaternary alkyl ammonium salts are desirable. The quaternary alkyl
ammonium includes trimethylstearyl ammonium, 15 dimethylstearylhenzyl
ammonium, dimethyloctadecyl ammonium and
oleylbis(2-hydroxyethyDmethyl ammonium. As the exchanged layered
fanoyganiemmaterials tisiossitddle dselaolimite, |djeres phodphatbcalthe
and layered double hydroxide. In this case, as the exchanging agent, the
ireganicicn exglianging abant 26-canbie approphately seleated-depanding
on phase charge. When the layer is negatively charged, the above organic

fdemeychangingagenis R DeHdeds Whemthedayeris Rositively sharged,
the organic ion exchanging agent includes sulfate salts, sulfonate salts,

rho r-nho havin.g branched, non-branched or
R RS LT S T R
_hydroxyalkyl (02 to 022), ethylene oxide and propylene oxide. Carhoxylic
S g A S SHiCL LRAGIEA s BBISEIAL S OBy B Bhging at
least a part of the layered ingrganic material with the organic ion, the toner
WﬁHEbh‘é‘&ﬁﬁ?&p?%@%%%%@Bf&w, e Bt isiaséeadpstisnbetietoner

composition and/or the toner cothposition precursor has a non-Newtonian
INGEEEEE s e EoHe pEaRse altered g saPSitAt that time, the content of
the exchanged 10 layered inorganic material in which the part has been
excharljed withrerganicionas ity prefe tabiy 005 bybweightiogl @ fyptical
weight and more preferably 0.05% by weight to 5% by weight in the toner
detatatich btafe, wheckopes cempasHinmratals o varous Rterials Wghuch

compose the toner, and the "toner composition precursor" refers to

10 asUbstancesimatedalsiwiighesame the Matergls Whieh comRase e iects

toner by reaction. The exchanged layered inorganic material in which

th h ith IC I iatel
R S RS e el

elected, and thcludes montmoriUonite rite, a?%gﬁu gite,
20 sepi.plite and mixtures thereof. Among them, organi %I%)t_axchanged
SRt B BERGR TS HreterAbic bABAUSE EHobs ot aHUt: toner
properties, the viscosity can he easily controlled and an amount thereof to

(Hepadifah Eampevsmar) -

Subsequently, a exchanged layered inorganic material used in
15  the present invention will be described.

The layered inorganic material refers to an inorganic mineral
formed by overlaying layers with a thickness of several nm, and its
exéhange refers to that organic ions are introduced into ions present in
an interlayer thereof. Specifically, it is described in the above JP-A

20 No. 2006-500605, JP-A No. 2006-503313 and JP-A No. 2003-202708.
This 1s referred to as intercalation in a broad sense. As the layered
inorganic material, smectite group (montmorillonite, saponite and the

like), kaolin group (kaolinite and the like), magadiite and kanemite are

12
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Commecially available products of the layered inorganic material in which
the part has been exchanged with the organic cation include quaternium
18 bentonite such as Benton 3, Bentone 38, Bentone 38V (supplied from
Rheox), Tixogel VP (supplied from United Catalyst), Clayton 34, Clayton
40y €laytdhhX e tsipplied froge Salitherreeldy) nsiearad¢apitny hantonite
such as Bentone 27 (supplied from Rheox), Tixogel LG (supplied from
Mnitesh Batalysh 6 lavterARnGlay AR A dsuRRlsd from.Sauthern,
Clay); and quaternium 18/benzalkon um bentonite such as Clayton FIT
aad Clayien £ A0{suppliadiem, seuthan, (an-laion.al. and Gaton
AP I e n ¢ f

A are particularly preferable. As the layere rganic material in' which

the part has been.exchanged with.the organic anions, those obtained by
Vyn%t(%yrlbnagsgdlﬁq ABupplied rtl)rﬁhlgy%(w 'c eﬁﬁc%ﬁﬁﬁ%@ﬂ%éﬁ,e@?ﬁ red
with the organic anions represented by the following general 15 formula
AR ataer) preerabis ThE ibhéwiggeherarereiiamanded for
example Hitenol 330T (supplied from Daiichi Ko,gyo Seiyaku Co., Ltd.).
toBABEHTOMURE AJRIORD) D8o3M: MmersinRbirepdsents an wikjl the
group having 13 carbon atoms, PO 20 represents an alkylene group
drmdAmgcZioo 6t barbppratonsianlrgdresents iait intager-of 2 thel 8x angide d
represents a monovalent metal element. By using the exchanged
layered inenganiccraedesiak itiis peasibledashpyedhetapprRpriatenity of the
hydrophobicity, make the oil phase comprising the toner composition
@Hlenihe 19pen SomROsHAN RECRYES BavR e Nen:NeYianian VisEosity
in the process for producing the toner and alter the toner in shape. In
of t invention, the ratio (Dv/Dn) of the.xolume average
é@%ﬁ?ﬁ&hBLﬂﬁéjf%j%’%fo%ﬁ&gRﬁ IEEID AR EF ool HivEe s

particle diameter ( e number average particle diame

.00 to 1.30. This enables tq.obtain the toner high resolution and high
A eqcﬁéﬁ%fﬁmuéﬁ%i%lh, i?%e%@-%%%?%ﬁﬁé@éﬁ%?ﬁw then

the toner is consumed and supp ed over a long time, variation of particle
@%é@%ééf%%ﬁgﬁﬁgtﬁéoperty at low temperature of the toner.

Thus, when it abundantly present in the toner surface portion, it is
thought that the fixing at low temperature is inhibited. However,
since the exchanged layered inorganic material in an extremely small
amount exerts the shape alteration and charge controlling functions, it
becomes posible to balance the shape control, the charge controlling
function and the fixing at low temperature.

The exchanged layered inorganic material used in the present
invention is desirably one obtained by exchanging one having a
smectite-based basic crystal structure with the organic cation. The
smectite clay mineral charges a negative charge in the layer and the

cation is present in the interlayer to compensate this. An interlayer
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10developer is low, as well as in stirring for a long time in a developing
apparatus, a good and stable developing property becomes possible.
When the Dv/Dn exceeds 1.30, the variation of the particle diameters in
individual toner particles becomes large, the variation in toner behavior
coacpersinfan dévefopmendtbre psaducibitityeef dinerdotsHisidd impailedantdon
the image of high grade is not obtained. More preferably, the Dv/Dn is in

dhgdiange abd0:0 1190, andkthehettghimageis.abtainesl, cubstiifigne o

toner of the present invention he volume average particle diameter is

Jueferably 3:0 1o 7.0.am;, Generally it is %%9@%@9%%%&%‘”6&%‘ he

particle diameter of the toner is, the more advantageous i s for obtaining

the image with, high resolution and high quality, but conversely this. is
%%é’é‘g%%%%a{é%us ora rgﬁls’f&%p%p%%;/%ﬁ %(féla]r‘?iﬁatﬁnpcép‘g‘r/‘?gj When

the volume average particle 7 7 diameter is smaller than the above range,
R Gk o BrivedevEbper. Mithe Srimgrer hiB AL i fierial
developing apparatus, the toner is fusion-bonded on the surface of a

obdereetb v greb ame Blciick atatgraechpdding anetin doeomaidorhponent
developer, film of the toner onto a developing roller and the
dusioncbomding of deeitordeontd ihe mekesert dugheasha ade fopmaking the
toner thin easily occur. The content of fine powders is largely involved in
Khésepphdncmiena, and in particular when the content of the particles of 2
um or less exceeds 20%, the toner is adhered to the carrier and it

becomes 1Qairpuhle wherkaafetnofine glestticrl aharog is atiempted at

high level. Conversely, when the particle diameter of the tons larger than

it15 3R9YR ANde. |t Resomss Aifficult fo0biain ihe image with hiah,
resolution and high image quality, as wgﬁ as the variation 6?&1(9 oner
organic ions, an organic ion exchanging agent includes quaternary
alkyl ammonium salts, phosphonium salts and imidazolium salts, and
quaternary alkyl ammonium salts are desirable. The quaternary
alkyl ammonium includes trimethylstearyl ammonium,
dimethylstearylbenzyl ammonium, dimethyloctadecyl ammonium and
oleylbis(2-hydroxyethyl)methyl ammonium.

As the exchanged layered inorganic material, it is possible to
use kaolinite, layered phosphate salts and layered double hydroxide.
In this case, as the exchanging agent, the organic ion exchanging agent
can be appropriately selected depending on phase charge. When the
layer is negatively charged, the above organic ion exchanging agents

are included. When the layer is positively charged, the organic ion

exchanging agent includes sulfate salts, sulfonate salts, carboxylate
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particle diameters becomes often large when the toner is consumed 15
and supplied in the developer. Also when the ratio of the volume average
particle diameter to the number average particle diameter is larger than
1.30, it was shown that the similar results were also produced. As
sajéseriderabbieetise fonbr aary tHechedl pemtibka 20hdidmeterslanalkyl
uniform particle diameters causes difficulty in cleaning property. Thus, it is
((prefelate thaktheypafities Bagngthexird@ariy 080)85¢ drdesa Beduf@y?
20% to 80% of the entire toner particles. First, a relation between the

tdarer)shaneland theifansiernpapaan wilkbedescrbpdx Yhen-aifuhcolor

copying machine transferring by multiple color development is used,

acUnRAGE Wi dhe.gase:of the Rlagk tprer which is one color used in a

monochrome copying machine. the amount of the toner on the

photocgnductor,is nceased, and its diffigylt 1o enhance the transfer )
efficien onTy usﬁg theé conventional amorp ous toner. ﬁfr?hermore, ra

when the ordinary amgarphous toner is used, due to a scooting force and
R OB e B D ARG AAE Tt BRI W, S

between an intermediate transferring member and the cleaning member
ol pdYB P HERMRTthR HhbokBHIL B R Hrintetes dsctfransferring

member, the fusion-bonding and the filming of the toner on the
cphptsecbnduptscsudacdand therindeemeaiantransfeiting menitetswface

occur to easily deteriorate the transfer efficiency. In 15 generation of the

cdullteotdt érapen a fouscolok taher inmage s Arechardlyttiansgfersed iumnifesaly.
In addition, when the intermediate transferring member is used, the

1:BORIe TSRS RCGH ES H3 IS ISR LA N BUSRNESSTRARG CRIOK RRlANCSith
and it is not easy to stably output the full color image with high quality.

o7 AR iR lightof patanesiberweenhelads cleaniog,dnd fgn:  and

more preferably 0.05% by weight to 5% by weight in the toner material.
Here, the "toner composition refers to various materials which compose
the toner, and the "toner composition precursor" refers to
substances/materials which become the materials which compose the
toner by reaction.

The exchanged layered inorganic material in which the part
has been exchanged with organic ions can be appropriately selected,
and includes montmorillonite, bentonite, hectorite, attapulgite,
sepiolite and mixtures thereof. Among them, organically exchanged
montmorillonite or bentonite is preferable because it does not affect
toner properties, the viscosity can be easily controlled and an amount

thereof to be added can be small.
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transfer efficiency, the particles having the circularity of 0.950 or less
occupy 20% to 80% of the entire toner particles. This enables to balance
between the cleaning and the transfer property. The cleaning and the
transfer property are largely associated with the material and an
applicatiornmoee ofi thevelddb]apdthbutransferhahes depending aira
process condition. Thus, the design depending on the process in the

nefyeBNgebecories possible. ileweaverhwhebdhe aoRtRNbeEhE . cation
particles having the circularity of 0.950 or less is less than 20% of the

i SatgonerRariclasa i hecomasdifficwto perfosm.he %Sﬁt@ﬁ%by the

blade. When the content of the particles having the circulari 0.850 or

€SS exc 0% of the entirg toner particles, forementioned. . .
R o e Ho o ST S 10 6 Kol dbaes

he toner excessively alters in shape thus, the migration of the toner upon
AT o GHo0aHat bror EHHRILA o FARSIGFSbes BRORSCoatIop S e
surface to intermediate transfer belt, first intermediate transfer belt to
ClagdndthitsritediatBRarr BeIgUseeemEs Rbrame ot vandif fththe
variation in behavior between the 15 toner particles occurs, thus, the
Risifor Bise 2ig H-frafstop ifitibney Aot tieriteda idditiChaltyo ingtability of
the electrical charge and fragility of the particles begin to express.

(Fasttermdta, thepphedoinenddotatinake tinepowdergoaeus imihe
developer, which becomes a factor to reduce durability of the developer.

120Methods farmepstting the tenex slhars efdhe prasentinverntionwill be

shown below. (Particle diameter of 2 um or less, circularity) A rate of

(%E.B(ﬂ%%l G- St @&{tlﬁéﬁqtb?aw,(:u'@f%ﬁ-gg K‘F 234 Clayton APA are

particularly preferable. As the layered inorganic material in which
the part has been exchanged with the organic anions, those obtained
by modifying DHT-4A (supplied from Kyowa Chemical Industry Co.,
Ltd.) with the organic anions represented by the following general
formula (1) are particularly preferable. The following general formula
includes, for example Hitenol 330T (supplied from Daiichi Kogyo
Seiyaku Co., Ltd.).
General formula (1) " R1(OR2,0S0OsM:
wherein R represents an alkyl group having 13 carbon atoms, Re
represents an alkylene group having 2 to 6 carbon atoms, n represents
an integer of 2 to 10, and M represents a monovalent metal element.
By using the exchanged layered inorganic material, it is

possible to have the appropriate hydrophobicity, make the oil phase
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average circularity of the toner of the present invention can be measured
by a flow type particle image analysis apparatus EPIA-2000 (supplied
from Toa Medical Electronics Co. Ltd.). In the specific Measurement
method, 0.1 mL to 0.5 mL of a surfactant as a dispersant, preferably an

calkylbienzenasulosate aaloisi aiddesid/20QHaLt e dbAontod smdter from
which impurities have been previously removed in a vessel, and 0.1 g to

pPe @rebAS2RNAIRIGhBE - Nedsirthis (MEhan fddedibgrsiRAdispersion in

which the sample has been dispersed is treated to disperse using an

HIERRORE disAersing, MRClIs. (Aot LA 3 minutes to make a

ispersion concentration 3,000 to 10,000/012, and the shape and the

distributi fthe t d using the af j
cpparatie 1T SABH RARIAE HESREt) THE RIEhabs ALl DATHEteP SHRE

the particle size distribution 15 of the toner were measured by Coulter
vebueHetRsY PATHE RS tramert e apparatid i tHepafticle Sizge particle
distribution of the toner particles includes Coulter Counter TA-Il and
degukée Mblusized 1D (bisthla?8 suppliecerem GoultebLainthbptesentwith
invention, the measurement was performed by using Coulter Counter
highlrasd @0connettinglanriredapealitie InNstitudel i Japanebe Union of
Scientists & Engineers) which outputs the number distribution and the

cyalpnegisiibuiiope ans a.P 381 persenat compuienisdppliadiippticd
NEC). The method for measuring it will be described below.
over a long time, variation of particle diameters of the toner in the
developer is low, as well as in stirring for a long time in a developing
apparatus, a good and stable developing property becomes possible.
When the Dv/Dn exceeds 1.30, the variation of the particle diameters
in individual toner particles becomes large, the variation in toner
behavior.occurs upon development, reproducibility of fine dots is
impaired and the image of high grade is not obtained. More
preferably, the Dv/Dn is in the range of 1.00 to 1.20, and the better
image is obtained.

In the toner of the present invention, the volume average
particle diameter is preferably 3.0 um to 7.0 um. Generally it is said
that the smaller the particle diameter of the toner 1s, the more
advantageous it is for obtaining the image with high resolu_tion and

high quality, but conversely this is disadvantageous for a transfer

property and a cleaning property. When the volume average particle
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First, 0.1 mL to 5 mL of the surfactant as the dispersant (preferably
alkylbenzene sulfonate salt) is added to 100 mL to 150 mL of an
electrolytic aqueous solution. Here, the electrolytic solution is an aqueous
solution of about 1% Na CI prepared using 1st grade sodium chloride, and

dRnEXaRie: ADQTOM: Hn(sUerrlisg fram,eultan kanbe-useg et 2 mg

to 20 mg of a sample to be measured is added. A dlspersron treatment is

e aihgeipstoic sooninwheh e samale as heen.dispersed

or about’l to m|nutes sing an Uftrasonic dlspersrng

artlcl sorthe v d the 10 number of the toner
TR I SO BRI dEt S Bh 5 e e e
measurement apparatus to calculate the volume distribution and the
ehRfBER FRABERGAP ACty achEhABR 018 CRARRRICHS Zlopelon ¢s 1E481ing
than 2.52 pm, 2 52 um to less than 3.17 pm, 3.17 um to less than 4.00
afirh et o0 pre o des sl ¢ Sabuan B0 Lar, BI04 i fotess thandéidsalin)6.35
um to less than 8.00 pm, 8.00 um to less than 10.08 pm, 10.08 um to less
tthear D270t pi2a7Bepradotess thadcl 600k 16 . Afwinier |esinthanily
20.20 um, 20.20 am to less than 25.40 urn, 25.40 urn to less than 32.00
o ANd132:Q0 a8 10 lgss1Ban4Q130:U e useeh AP e Raticles

having the 20 particle diameter of 2.00 um to less than 40.30 um are

p%r@r%%%%aﬂa%aqwrps&r&rwm&%'al@'%m?rsﬁé%r)tﬁe%8@1&@ of 2 um

volume was calculated from the volume distribution accordlng to the

?Ser';%'%gggt%}h etﬁ”mbf%r.i‘rvrﬁ{%l% PG i vy e omes

rom the number n, an thelr (Ao’ n) was
calcu ccor to fur her examination of the present invention,
451 %’V %‘Fes |\9 | 8?1?’1’6‘? ﬁﬁ?@ﬁéﬁ;ﬁéﬁ&??@ﬁrﬁé%‘mﬁebvel-

with keeping a heat resistant storage stability and impart
Conversely, when the particle diameter of the toner is larger than the

above range, it becomes difficult to obtain the image with high
resolution and high image quality, as well as the variation of the toner
particle diameters becomes often large when the toner is consumed
and supplied in the developer. Also when the ratio of the volume
average particle diameter to the number average particle diameter is
larger than 1.30, it was shown that the similar results were also
produced.

As described above, the toner having the small particle
diameters and uniform particle diameters causes difficulty in cleaning
property. Thus, it is preferable that the particles having the
circularity of 0.850 or less occupy 20% to 80% of the entire toner

particles.
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5offset resistance after the modification with a prepoivmer, it is preferable
that the weight average molecular weight of the THF soluble fraction of
the acid group-containing polyester resin is 1,000 to 30,000. This is
because when a is less than 1,000, an oligomer component is increased
and this:the heatlrasistanitsteragehsiabilibrisHAdeterioratedrwhereas
when it exceeds 30,000, the modification with the prepolymer becomes
phagifisiantidug tesleris dundrancenand-ifiie dhs Affsetiesiztancs s
deteriorated. The molecular weight according to the present invention
rmeati romatography) as follows. A 1
e S s P L TS e
the column at this temperature at 1 muminute, a Tl-IF sample solution of
UG FLaT P Srel S0 DAty S E oy W GHUAE 5 Sl
concentratign is injected and measured. When the molecular weight was
C‘Pﬁé‘&%%r@é‘,%@“ﬁmcﬂ@@ﬁé’?%ﬁmf distribraih Ot sbamdhespsprangtor is
_calculated from the relation between logarithmic values of a standard
ingsAs Atadefforh isedidfat whotodispersior olystyrefee sthndandssamples
and counted numbers. As the standard polystyrene samples for making
uthestarderd cenve;fol exaomple thosen davidgihia srelecdlawweigbls of
6x102, 2.1x103, 4x103, 1.75x104, 5.1x104, 1.1x105, 3.9x105, 8.6x105,
02KHG PR ASKIA6 sepplied frem Rresswra Chsaspisal (6005 1@y Soda
Kogyo are used, and it is proper to use at least 10 points of the standard

FROYSIWERE SamPles AR! (alractinndindey) detecior é?e%ﬁ%%%%%mber,

detection. By making the acid value of polyester resin whic irst

bEIRAING ESPYA QAN YO0 B UQEL MO 13ROI L2 make

the toner properties such as particle diameter contro byefhceeéld}}irtll%n of the

basic compgund, fixing property at low temperature, 10 high temperature
SRR e - S

stability higher grades. That is, when the acid value exceeds 50.0 (KOH
EABRSY I HHB e eraRiY ot dusiomihgpeargormst the filming of the toner

on the photoconductor surface and the intermediate transferring
member surface occur to easily deteriorate the transfer efficiency. In
generation of the full color image, a four color toner images are hardly
transferred uniformly. In addition, when the intermediate
transferring member is used, the problem easily occurs in terms of
color unevenness and color balance, and it is not easy to stably output
the full color image with high quality.

In the light of balance between the blade cleaning and the
transfer efficiency, the particles having the circularity of 0.950 or less
occupy 20% to 80% of the entire toner particles. This enables to

balance between the cleaning and the transfer property. The cleaning
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modified polyester becomes insufficient and the high temperature offset
resistance is affected. When it is less than 1.0 (KOH mg/qg), the 15
dispersion stability effect by the basic compound upon production is not
obtained, the extending or crosslinking reaction of the modified polyester
awddihepnogieksepr apelrtiesproblegr by dhedqpiadedtioint stahdity: acetits. and
(Method for measuring acid -value) 20The measurement. is performed

aniRgRItheHelowing.coneitiop] iuaceaidaneeyithdhe Measdrasrdnenad
described in JIS KOO70- 1992. Preparation of samples: 0.5 g of polyester

a %%‘39@9 18,4290k OfTIE. And glissolyqd by siging At o [emperatiyre

3C) for about 10 hours. Further 30 mL of ethanof’is added to make a

ample solu{)ion. The.rlyleas ment can %e C%ﬁulate usjﬁngf#l%le

a ve range pecomes posgiple., ... WwWever., w I e conten e

escri et%apparrf&lus,l%tndg specmcaﬁy calculated as 1616ws; e
sample is titrated using N/10,po;?£sium hydroxide alcoho] solution

P PFENTS R et iR Ghd TheY id vattes \SBtaified By theraliokifgthe

calculation from the consumed amount of the potassium hydroxide alcohol
enppridpner partigeR VahresmroMfmlk v x sdorsdhplelaighe 1o (N

is a factor of N/10 KOH) Details of the method for measuring the acid
thalkedétheVpblyedier ob tite predanitdnveriticle dbpends ohetherfollewing of

method in accordance with JIS-KO070. THE is used as the solvent. The
0 acid valuesis speeificalyrdetetiinedtby: thenfol pwingc1opraeedure.
aforementioned transfer property is deteriorated. This phenomenon
is caused because the toner excessively alters in shape, thus, the
migration of the toner upon transfer (photoconductor surface to
transfer paper, photoconductor surface to intermediate transfer belt,
first intermediate transfer belt to second intermediate transfer belt)
becomes not smooth, and further the variation in behavior between the
toner particles occurs, thus, the uniform and high transfer efficiency is
not obtained. Additionally, instability of the electrical charge and
fragility of the particles begin to express. Furthermore, the
phenomenon to make fine powders occurs in the developer, which
becomes a factor to reduce durability of the developer.

Methods for measuring the toner shape of the present

invention will be shown below.
(Particle diameter of 2 um or less, circularity)

A rate of particles of 2 pum or less, the circularity and the
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Measurement apparatus: potentiometr ¢c automatic titrator DL-53 Titrator
(supplied from Mettler Toledo) Electrode used: D0113-SC (supplied from
Mettler Toledo) Software for analysis: LabX Light Version 1.00.000 20
Calibration of apparatus: A mixed solvent of 120 mL toluene and 30 mL
aethann! isusedritermpehatuoe doroneasurement; A3& CondiignsHior

measurement are as follows. Stir Speed [Vo] 25 Time Es]15 EQP titration
nldsaaySensos TirniaHd3ONa Gongentation Imenkod-35Ps0ME 119000
(supplied from Toa Medical Electronics Co. Ltd.). In the specific
measurement method, 0.1 mL to 0.5 mL of a surfactant as a dispersant,
preferably an alkylbenzene sulfonate salt is added to 100 mL to 150
mL of water from which impurities have been previously removed in a
vessel, and 0.1 g to 0.5 g of a sample to be measured is further added
thereto. A dispersion in which the sample has been dispersed is
treated to disperse using an ultrasonic dispersing machine for about 1
to 3 minutes to make a dispersion concentration 3,000 to 10,000/ul,
and the shape and the distribution of the toner are measured using the
aforementioned apparatus.
(Toner particle diameter)

The average particle diameter and the particle size distribution

of the toner were measured by Coulter counter method. A
measurement apparatus for the particle size distribution of the toner
particles includes Coulter Counter TA-II and Coulter Multisizer II
(both are supplied from Coulter). In the present invention, the
measurement was performed by using Coulter Counter TA-II and
connecting an interface (The Institute of Japanese Union of Scientists
& Engineers) which outputs the number distribution and the volume
distribution, and a PC9801 personal computer (supplied from NEC).

The method for measuring it will be described below.
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Unit of measurement mV 10Predisperisingto volume Volume [mL] 1.0

Wait time [8] O Titrant addition Dynamic dE(seG [my] 8.0 15dV(m [mL]

0.03 dV(max) imLi 0.5 Measure modeEquilibrium controlled dE [mV]0.5 dt

[8]1.0 20t(min) Es]2.0  t(max) Es]20.0 Recognition Threshold100.0
First, 0.1 mL to 5 mL of the surfactant as the dispersant

(preferably alkylbenzene sulfonate salt) is added to 100 mL to 150 mL
of an electrolytic aqueous solution. Here, the electrolytic solution 1s
an aqueous solution of about 1% NaCl prepared using 1st grade
sodium chloride, and for example, ISOTON-II (supplied from Coulter)
can be used. Here, 2 mg to 20 mg of a sample to be measured is added.
A dispersion treatment is given to the electrolytic solution in which the
sample has been dispersed for about 1 to 3 minutes using an ultrasonic
dispersing machine, and the toner particles or the volume, and the
number of the toner are measured using 100 pm aperture as the
aperture by the aforementioned measurement apparatus to calculate
the volume distribution and the number distribution.

As channels, 13 channels of 2.00 um to less than 2.52 um, 2.52
um to less than 3.17 um, 3.17 pm to less than 4.00 pm, 4.00 um to less
than 5.04 pm, 5.04 um to less than €6.35 pm, 6.35 um to less than 8.00
um, 8.00 um to less than 10.08 pm, 10.08 um to less than 12.70 pm,
12.70 pm to less than 16.00 um, 16.00 pm to less than 20.20 um, 20.20
um to less than 25.40 pm, 25.40 pm to less than 32.00 pm and 32.00
um to less than 40.30 pm are used, and the particles having the
particle diameter of 2.00 um to less than 40.30 pm are subjected. The
volume average particle diameter (Dv) based on the volume was
calculated from the volume distribution according to the present

invention, the number average particle diameter (Dn) was calculated
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Steepest jump onlyNo Range No TendencyNone Termination at maximum
volume mL110.0 at potential No at slopeNo after number EQ.PsYes n =1
10combtermination conditions No Evaluation ProcedureStandard Potential
1 No

from the number distribution, and their ratio (Dv/Dn) was calculated.

According to the further examination of the present invention,
in order to more effectively exert the fixing property at low
temperature with keeping a heat resistant storage stability and impart
offset resistance after the modification with a prepolymer, it is
preferable that the weight average molecular weight of the THF
soluble fraction of the acid group-containing polyester resin is 1,000 to
30,000. This is because when it 1s less than 1,000, an oligomer
component is increased and thus the heat resistant storage stability is
deteriorated, whereas when it exceeds 30,000, the modification with
the prepolymer becomes insufficient due to steric hindrance and thus
the offset resistance is deteriorated.

The molecular weight according to the present invention is
measured by GPC (gel permeation chromatography) as follows. A
column 1s stabilized in a heat chamber at 40°C, THF as a solvent is
run in the column at this temperature at 1 mL/minute, a THF sample
solution of the resin prepared at 0.055 by weight to 0.6% by weight as
a sample concentration is injected and measured. When the
molecular weight was measured, the molecular weight distribution of
the sample was calculated from the relation between logarithmic
values of a standard curve made from several monodispersion

polystyrene standard samples and counted numbers. As the standard

polystyrene samples for making the standard curve, for example, those
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Potential 2 No 15Stop for reevaluation No In the present invention,
the heat esistant storage stability capacity of the major component in the
polyester resin after the modification, i.e., the binding resin depends on
the glass transition point of the polyester resin before the modification.
havisgit s 20pteferabiovihaittiedd 34 trarilisn Phidkalhe palydster resin
is set at 35C to 65C. That is, when it is less than 35C, the heat resistant

sstorage stability jssimsufficientand wiwen irexseeds 62Cothe fixingd from
property at low temperature is adversely affected. The glass

Ff@gﬂl%n@%%@ath@@.r%§%§8\@£ﬁi£’rm$§f§lérleed&'s%lag R193ky; proper to
THR.MOFLEX TG8110 supplied from Rigaku Denki Co., Ltd. under the

«gendiin st emperatuee g L AREITINIE. e melhod for measting

Tg Is reviewed. As the apparatus 5 for uri il Sy§em
<Te§$-1tf)0 sué%}j:%lzig C{\r?(/)m igaku Dgﬂgi Co., Ltd, was used. First, about
ToMgotaY ewasplacedHir Cé‘rﬁg;ﬂge\%b%1 made from

aluminiumwhich was then placed on a holder unit and set in an electric

furnace T Seatress thenisHt Wakserforrlsasigriresin wedahdg frons fiest

room temperature up to 150C at a temperature rising speed of
bindinsimstanidaling Stdria afizl 506 fo 1B Ohutes/gtheh isopling tdethe

room temperature and leaving stand for 10 minutes, heating again up to
ni5RE tAteat terapenatpre risingusreed phrticle diameter control by the
addition of the basic compound, fixing property at low temperature,
high temperature offset resistance, heat resistant storage stability and
electrical charge stability higher grades. That is, when the acid value
exceeds 50.0 (KOH mg/g), the extending or crosslinking reaction of the
modified polyester becomes insufficient and the high temperature
offset resistance is affected. When it is less than 1.0 (KOH mg/g), the
dispersion stability effect by the basic compound upon production is
not obtained, the extending or crosslinking reaction of the modified
polyester easily progresses, and the problem on the production
stability occurs.

(Method for measuring acid value)

The measurement is performed under the following condition
in accordance with the measurement method described in JIS K0070-

1992. Preparation of samples: 0.5 g of polyester is added to 120 mL of
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10"C/minute under nitrogen atmosphere Tg was calculated from a
15tangent of an endothermic curve in the vicinity of Tg and a contact point
with a base line using the analysis system in TAS-100 system. According
to the further examination of the present invention, the prepolymer which

THXRifes e pakyestsy resinis ihe inperanbbindingresin sampenaniier 10
realizing the fixing property at low 20 temperature and the high

nismperatyip pfselenistaneen ARitS WRIBHS Ruerage.malaaar weight s
preferably 3,000 to 20,000. That is, when the weight average molecular

weight isqless than 3,000, it becames difficult to control a reacti eed
and th elr%rlgb%grﬁlaso%rt nelepf}l&& tction Csatgcblﬁll?;/% %((Ea(ﬁ F’\}snl%%élcec% S\ﬁgg%%?he
weight average moleculay, weight 'ism re than 20,000, the sufficient

RN ﬁé&sp(ﬁi}éi?é’rel%l 6t oBté 88,%W§tﬁ§ &Y fesistance begins to be
affected. According to the further examination of the present invention, it
has beéF%@ﬁe%% th1aEid e BethY 1oneriasHoratimpbitant malcatun!

than the acid value of the binding resin for the fixing property at low
stariperapuy antstnalhighmempératofetditsetistoperty. iF b twiderhlue fe
the toner of the present invenUon is derived from an end carboxyl group
foll onmmgdifid dupetyestérdmthiseunmedified hpolyastér ihepatid sialue is
preferably 0.5 (11KOH mg/g) to 40.0 (KOH. mg/g/ for controlling the fixing

reRsty Ak lewhignapakatyre (fixing lower limit temperature, hot offset
occurrence temperature) of the toner. That is when the acid value of the

toner exgeeds 40,04 Ma/g)) tharextepding. ar,g rosslink,g reaction of

the modified polyester 15 becomes insufficient and the high temperature

fset resistance, is.aff When it is less than 0.5 (KOH mg/qg), the
(gifép%élrs%)%?%]ta%ﬁﬁj@ifgg@%@ the basic compound upon production is not

obtaine%the, extending or crosslinking reaction of the modified polyester
easily progiess rfh@et%? BhPOPARRTHRSUERE G Staifiny Sddie.

polyester of the present invention depends on the following method in
accordance with JIS K0070. THF is used as the solvent.

The acid value is specifically determined by the following
procedure.
Measurement apparatus: potentiometric automatic titrator D1L-53
Titrator (supplied from Mettler Toledo)
Electrode used: DG113-SC (supplied from Mettler Toledo)
Software for analysis® LabX Light Version 1.00.000
Calibration of apparatus: A mixed solvent of 120 mL toluene and 30

mL ethanol is used.
Temperature for measurement: 23°C

Conditions for measurement are as follows.
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20The acid value is specifically determined in accordance with the method
for measuring the acid value of the above polyester resin. When there is a
THF insoluble fraction, the above acid value of the toner indicates the acid
~value when the acid value is measured using THF as the solvent.
S{Method for measuring acid value of toner) The measurement is

performed under the following condition in accordance with the
meagP@égq%]meg@od described in <IlIS KO070- 51992. Preparation of
samples: 0.5 g (in ethyl acetate soluble fraction, 0.3 a) of the toner was
use 1 I of tﬂg polyester. The glass transition point of the toner
of the presen nven ion is preferably 40C to 70C for obtaining the fixing
Eﬁ ptert &?1 low temperature, the heat resistant storage stability and the

gh ?‘gﬁility. That is when the glass transition point is lower than 40C,
blocking in a developing device and filming to the photoconductor easily
occuF i AHRH Fed8eds 70C, the fixing property at low temperature is

easily deteriorated.
Titrant CH3ONa

Concentration [mol/L] 0.1
Sensor DG115
Unit of measurement mV
Predispensing to volume
Volume [mL] 1.0
Wait time [s] 0
Titrant addition  Dynamic
dE(set) [mV] 8.0
dV(min) [mL] 0.03

dV(max) [mL] 0.5

Measure mode Equilibrium controlled
dE [mV] 0.5
dt [s] 1.0

t(min) [s] 2.0
t(max) [s] 20.0
Recognition

Threshold 100.0
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The toner of the present invention can be obtained by various 15methods.
e.g., (1) the method in which the toner particles having appropriate sizes
as the toner, specifically particle diameters of 3.0 um to 7.0 im are made

by a granulation step of dispersing a toner raw material mixture containing

a binding rgsiep¢ & REREEgIywhichNg the raw material thereof, a colorant,
a wax component and a charge 20 controlling agent in the Tate -based
medium topproducg the particles of the toner raw material mixture, the
water-based medium is removed from the produced toner particles and
the toner pﬁrtic(:ies are washed and dried to yield the toner; (2) the method
. . enaenc one g . . .
in which the resin i$ made y emulsification polymerization and
heterg-aggregated with a pigment and a releasing agent and then an
pifE

emu A pofymerization aggregation fusion method of fusing and
integrating is performed to yield the toner; and (3) a dissolution or a
dispersion & B s Mg B dispersing Addher composition

composed of a colorant and a binder component composed of at least a
modified pelyestemiesin (}dner composition precursor) capable of reacting
active hydrogen in an organic solvent is reacted with a crosslinking agent
and/or an extehging ageniNno the water-based medium contai g a 10
dispersant, and the solvent is removed from the resulting dispersion to
yield the togee,|m thissmethge.sthe tongrgis obtained by dissolving or
dispersing a toner composition composed of a binder component
composed of at least a moglified polyester based resin capable of reacting
with active hydrogen, and the colorant in the organic solvent, 15 reading
the -esultin&)g1 Iuttiglr) or %ig%%rscigg thg)a crc&sslinking agent or an
extending agent’in apﬁy%rogen me |uﬁ1%sonta|(r)1ing the dispersant, and
remo}(\ﬁin the solvent from the resulting dispersion. A reactive
modi é((j%d%ﬁflé&er based resin (P,MPE) capable of reacting with active
hydrogen used in the present invention includes, 20 for example,
polyester p?é@@@ﬁﬁé@s (A) I%\ﬂﬁé%”dcyanate group This prepolymer (A)
includes those which are polycondensates of poiyol (P0O) and carboxylic
acid (PC) dhdémivhich polyester having active hydrogen is further reacted
with polyisocyanate (PIC). The group

Potential 2 No

Stop for reevaluation No

In the present invention, the heat resistant storage stability

capacity of the major component in the polyester resin after the
modification, i.e., the binding resin depends on the glass transition
point of the polyester resin before the modification. Thus, it is
preferable that the glass transition point of the polyester resin is set at
35°C to 65°C. That is, when it is less than 35°C, the heat resistant
storage stability is insufficient and when it exceeds 65°C, the fixing

property at low temperature is adversely affected.
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comprising active hydrogen which the above polyester has includes
hydroxyl groups (alcoholic hydrogen group and phenolic hydroxyl group),
amino groups, carboxyl groups and mercapto groups. Among them. the
alcoholic hydroxyl group is preferable. As the crosslinking agent for

the reactive mpdified polyester Based ?E@F?&'Qﬁ? BHeeech a0das g q

extending agent, dlisocyanate compounds (diphenylndethane
ar j rihed later-in detail act.as.th .
e e e R Aol A oo

ed resin capable.of 10reacting with active hydrogen, The modified
%@%e druib §§It§été9r‘ﬁc9§iﬁ%8“88}ﬂ?é§’[€? Stittieditbl réachHy 4fnines (B)
with the polyester prepolymer (A) having the isocyanate group is
convenieREBrAEaGriy e aryiensr! paficetaay eflesdixihg propany e
low temperature (broad releasing property and fixing property having no
lraleasingroinapplicdtionécinaatsm fdAeatiNgsmenliird foofixiRgiaku
because the molecular weight of its m cromolecular component is easily
Ientrolled, Intdaxtieulagdd.the polyester prepolymer having the end
modified with urea, adhesiveness to the heating medium for fixing can be

suppressad 20 with keepirgJrigh fuigity i fiXipotemparatureryaoe.and

transparency of the unmodified polyester resin itself. The preferable

RAYESEP, i'ﬂﬁirﬂ,s%fbﬂ]%Qgeﬁ?éﬁ_@y;&@gﬂsaogga}@&du%t and set

introducing the functional group such as isbcyanate group reacting wit

the active hydrogen into ster having the active h grg en group such
R oy ot A e B el Sotir
(\TPE) such as urea-modified polyester can be induced from this

D alBlerE Bt a8 RS hRENsATIVERGY The breteraBrr Afddied

polyester used as the
rising speed of 10°C/minute, leaving stand at 150°C for 10 minutes,

then cooling to the room temperature and leaving stand for 10 minutes,
heating again up to 150°C at a temperature rising speed of
10°C/minute under nitrogen atmosphere. Tg was calculated from a
tangent of an endothermic curve in the vicinity of Tg and a contact
point with a base line using the analysis system in TAS-100 system.
According to the further examination of the present invention,
the prepolymer which modifies the polyester resin is the important
binding resin component for realizing the fixing property at low
temperature and the high temperature offset resistance, and its weight
average molecular weight is preferably 3,000 to 20,000. That is, when

the weight average molecular weight is less than 3,000, it becomes

difficult to control a reaction speed and the problem on the production
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binding resin is the urea-modified polyester obtained by reacting amines
(B) as the crosslinking, agent and/or extending agent with the polyester
prepolymer (A) having the secyanate group. The polyester prepolymer (A)
having thesoc7,,:anate group can be obtained by further 10 reacting

sthohestasawhichtts thewnolycundansatesnfpalyahR@)kand AelyerPuhe ¢
acid (PC) and having the active hydrogen with polyisocyanate (PIC). The

iAFE RYdrogengoumwhiGhthe Abayepalye ﬂ&fy@%%éﬂ%“%? SWarmd,

groups (alcoholic hydrogen group and phenolic hydroxyl group), amino

roUps, ¢arboxyl groups and mercapto ouyps. Among them, the
agﬁggﬁ%l%%’ﬁ%%{%%é%%ﬁ %eérler%serta e, a]f%eg olyol (P0) includes chol
(DIO) and trivalent or more pglyol (TO). HO alone or a mixture of DM and
TO in SR HREREprre 16> BIBIRS H MRl MR ghyeamtion,
_(ethylene glycol, L2-propylene glycol, 1.3-propylene glycol, 1,4-butanediol,
it1hguhbraRdaian d0aIRyIEhe aehevgliroidiemyiams gy sepraistyfahant
glycol, dipropylene polyethylene glycol, polypropylene glycol,
irpblyaétratéthylehe ethérglyeelyfdlieybliodiok(1aticy flohdraficdimethanol,
hydrogenated bisphenol A); hisphenois (hisphenol A, hisphenol F,

phisphenal Sywiitatkylane exiden@ithdehiahxides propylaneoiidepbubyene
oxide) adducts of the above alicyclic diol; and alkylene oxide (ethylene

TOXIde; propylens exide, hutylens oxide)addyats of e iahave ignheaols,

Among them, alkylene glycol having 2 to 12 carbon atoms and alkylene

eBéi‘3&%‘%‘?&?&%@S@Pﬁﬂﬁl%&‘fﬁe@%f&@%%eﬁ”dﬁ@%ﬂ&%&g@ﬁ{ﬁ% are

alkylene oxide adducts of biLThenols and combination o ene glycol

having 2 tq 12 carbon atoms therewith. Triv r more polyol.(
PR AR I LR S ABIE Lot Jaie BRI ALihak

(glycerine, tri ethylol ethane, trimethylol propane, 10 pentaerythritol,
%%{ﬁt%ﬁ;%?m@%g%?efl&ﬁeﬁangﬁﬁ PALHRERBAIBYBIHE B8 sol

novolac) and alkylene oxide adducts of the above trivalent or more
lqjﬁfyphgﬁ@g@mperature, hot offset occurrence temperature) of the

toner. That is, when the acid value of the toner exceeds 40.0 (KOH
mg/g), the éxtending or crosslinking reaction of the modified polyester
becomes insufficient and the high temperature offset resistance is
affected. When it is less than 0.5 (KOH mg/g), the dispersion stability
effect by the basic compound upon production is not obtained, the
extending or crosslinking reaction of the modified polyester easily
progresses, and the problem on the production stability occurs.

The acid value 1s specifically determined in accordance with the
method for measuring the acid value of the above polyester resin.

When there is a THF insoluble fraction, the above acid value of

the toner indicates the acid value when the acid value is measured
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Pol,tcarboxylic acid (PC) includes dicarboxylic acid (DIC) and trivalent or
ore polyearboxylic acids (TC). DIC alone or a mixture of DIC and TC in a
small amount is preferable. Dicarboxylic acid (DIC) includes alkylene
dicarboxylic acids (succinic acid, adipic acid, sebacic acid); alkenylene
udicarbblylesaddss(rhalaic acid, fumaric acid); and aromatic dicarboxylic
acids (phthalic acid, isophthalic acid, terephthalic acid, naphthalene
(\esnBHRDRYHeRGId)ARORE dheau 2@ Prsiesable are alkenylene dicarboxylic
acids having 4 to 20 carbon atoms and aromatic dicarboxvlic acids having

4 to 26rearhon.atoms, Jrivalent o mere RelUeaTPRXIn ARIASNEIHER i on

polycarboxylic acids having 9 to 20 carbon atoms (trimellitic acid,
._pyromellitic acid olycarhoxylie acid, acid anhydride or | |
e S s P B AR

of polygl (PO) to polycarbo 1, aci C), the ratio of hydroxyl group 1011l
R SO RO IO o T L e any S e Faction,

5preferably 1.5/1 to 1/1 and more preferably 1.3/1 to 1.02/1.
0.BaniebEpariamePTsinErdds akpratd pBIyiReEyaHAR (tetramethylene

diisocyanate, hexamethylene diisocyanate, 2,6-
diisocybhatgietyyleaprotite); mlicycht potylsocyanatd¢isobeent invention
diisocyanate, cyclohexylmethane chisocyanate); aromatic diisocya a e
1s]0tritend Diigocyanate) diphenyimethane disdi{agate)paramatid @kiphatic
diisocyanate (a.,,a,a',aLtetramethyl.xylylene d ocyana e); isocyanurates,

tdhase-ehiained, bihblocking:the abaye-pel\isgsyianate,with pheppl

derivative, oxi e or caprolactam; and combinations thereof (two or more).

d&%ﬁﬂ?@. rate of RAIVSeCY R @Q)m@@lgﬂ%\@g&h@f&mép%%a@oc,
group [NCO] to hydroxyl group [OH] of polyester having the hydroxyl

raup INCOJ/[OTT] is. typically 5/1 to 1/1, preferaply 4/1 to 1.2/1 and more
o 3 S B o ISR Sroeahdie & ke
property at low temperature is deteriprated, If a 20 molar ratio of [Neal is
CHSLERLFTE: wHLRARG TOORTEH Ol etoh AEH A ERRRER BF 4PSh in the
ester becomes low and the hot offset resistance is deteriorated. The
temmeifiorgoly Seeiartate@yEvponent in the prepolymer (A) having the
isocyanate group at the
The toner of the present invention can be obtained by various

methods, e.g., (1) the method in which the toner particles having
appropriate sizes as the toner, specifically particle diameters of 3.0 um
to 7.0 um are made by a granulation step of dispersing a toner raw
material mixture containing a binding resin or a monomer which 1s the
raw material thereof, a colorant, a wax component and a charge
controlling agent in the water-based medium to produce the particles
of the toner raw material mixture, the water-based medium is removed
from the produced toner particles and the toner particles are washed

and dried to yield the toner; (2) the method in which the resin is made
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end is typically 0.5% by weight to 40% by weight, preferably 1% by weight
to 30% by weight and more preferably 2% by weight to 20% by weight.
When it is less than 0.5% by weight, the hot offset resistance is
deteriorated as well as it is disadvantageous in terms of both heat

bpresistantistanage ahilityand fxinthRreRernal lovpterpperatyie s When it

exceeds 40% by weight, the fixing property at low temperature is

plsterioraled. , rele-mﬁrféugy%%rtog{ﬁ@eéﬁ%ﬁygﬁ%‘ﬁg{gﬁ&g?ﬂ}ﬁined per one

molecule of the prepolymer (A) having the isocyanate group Is typically

one or 10more, preferably 1.5 to. 3 in average and more preferably 1.8 tq 2
DG PG e TAE b AR B EDAE R I EGHES
the urea-modified polyester becomes low, and the hot offset resistance is
PEBtRFYe. AL Ttaaee diadlifre (B I ORI P& PRy aIABS
15(B2), amino alcohol (B3), aminomercaptan (B4) amino acids (B5) and
ferewd(BB)daptalveahyHioerig the antime yrsupiEimnESanhe{B1)
includes aromatic diamines (phenylenediamine, diethyltoluenediamine,
cdl dt-aiienainddiphenid methane) dicy clientia et ¢4 4i-thast a modified
no-3,3'-dimethyldicyclohexylmethane, 20diammecyclohexane,

pisighererdianminé) aad @lippatinibn pies|eldylenghdming reacting active

tetramethylenediamin.e, hexamethylenediamine). Trivalent or more polya

hyesdBa) include ticthylenotiamine and iy eneteiiaamingnfing.;
alcohol. (B3) includes ethanolamine
and/or an extending agent in the water-based medium containing a
dispersant, and the solvent is removed from the resulting dispersion to
yield the toner. In this method, the toner is obtained by dissolving or
dispersing a toner composition composed of a binder component
composed of at least a modified polyester based resin capable of
reacting with active hydrogen, and the colorant in the organic solvent,
reacting the resulting solution or dispersion with a crosslinking agent
or an extending agent in a hydrogen medium containing the dispersant,
and removing the solvent from the resulting dispersion.

A reactive modified polyester based resin (RMPE) capable of
reacting with active hydrogen used in the present invention includes,
for example, polyester prepolymers (A) having isocyanate group. This
prepolymer (A) includes those which are polycondensates of polyol (PO)

and carboxylic acid (PC) and in which polyester having active

hydrogen is further reacted with polyisocyanate (PIC). The group
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and hydroxyethylaniline. Ammomercaptan (B4) includes
ammoethylmercaptan and aminopropylme captan. Amino acids (35)
include amino propionic acid and amino caproic acid. Those (Be) obtained
by blocking the amino group of B1 to B5 include ketimine 5 compounds

cang oxazslidine compptnes alainechemamipesekthe abeve BhdeB5
and ketones (acetone, methyl ethyl ketone, methyl isobutyl ketone).

hé\m%%gﬁ%%ésm'm%é}(émwﬁ%@@r@g(ﬁ;paém%@mymfdgmd B2

In a small amount. In addition, by using an extension terminator if

necessary, it is 10 possible to ?Lustthem ecular weight of polyegter.
e e B &R

dibutylamine, butylamine, laur,,ilamine) and thqse (ketimme compounds)
ﬂf_’aﬁfﬁirﬁ% &%E@&%X#@ﬂﬁy sgﬁ?élpa{ﬁ)%eg?ﬁﬁ(}éﬁf(&, the equivalent ratio
of isocyanate 15 group [NCO] in the prepolymer (A) having the isocyanate

group e ETGFELEINPEiHE SIS () TRETOTR NEdiised meligAtep to

2/1, preferably 1.5/1 to 1/1.5 and more preferably 1.2/1 to 1/1.2. When
bREOPNIR] extesdsa? orisddss tiansli2ethetmoibogaraneightiofocyanate

polyester becomes low and the hot offset resistance is deteriorated. 20In

cthepreadst(hydntion nike Ipatye stk dhasachitesinpalyedter)prefesably

used as the binding resin is the urea-modified polyester (LIMPE), and an

durethaee bond maydheiceainediogetherwithanireahond thihis

polyester. The molar ratio of an urea bond content to an urethane bond

e%‘%B?dlhigl iGaly, 100010, 4/RQy preferably,30(2q 1 40/80 anghmgre

preferab /40 to 30/70. When the molar ratio of the urea bond content

! o ) . . e
r|es Ie{_}sgl ctyh‘%?t%oa éoﬁ%ehho({r%fgseg resistance is deteriorated. 5The modified

p%Fyesfér duth &8\ rea-modified polyester(UMPE)

The modified polyester such as urea-modified polyester
obtained by reacting amines (B) with the polyester prepolymer (A)
having the isocyanate group is convenient for assuring the dry toner,
particularly oilless fixing property at low temperature (broad releasing
property and fixing property having no releasing oil application
mechanism for heating medium for fixing) because the molecular
weight of its macromolecular component is easily controlled. In
particular, in the polyester prepolymer having the end modified with
urea, adhesiveness to the heating medium for fixing can be suppressed
with keeping high fluidity in fixing temperature range and
transparency of the unmodified polyester resin itself.

The preferable polyester prepolymer used in the present

invention is obtained by introducing the functional group such as
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is produced by one shot method. The weight average molecular weight of
the modified polyester such as urea-modified polyester(TIMPE) is typically
10,000 or more preferably 20,000 to 10,000,000, and more preferably
30,000 to 1,000,000. When it is less 10 than 10.000, the hot offset
idesiatence dsslaterioratats Thenntnhesaveragemalecular weighbifthe

modified polyester such as urea-modified polyester is not particularly

hﬁﬁﬁ@tﬂ@%ﬁ@@ﬂ%?&fﬁ%@%@,98%%”5’?%@@gi%Hﬁeﬁu&"Pf}&%é@lbe

the number averagé molecular weight at which the aforementioned weight
average .15 molecular weight is easily obtained,.in.the case of the
gﬂorgg-moé?ﬁe%nglyeﬁ‘eer(lﬁ ga %%,ei ger%nuﬁ?t[)%%‘ \?élr%l%ggsm%li%%blar eight
isggic lly 2,000 to 15,000, preferg;lgly 2,000 to 10,000 and more
RSO Y660 T B BOY: WRBASE eXeB48 F5Pa6B OtH& fiking PPty st
low temperature and glossiness when used for a full color apparatus are
ofjeherioratedt Inven tHaplidsept sivemblnrstiding teyretifictpdlyedter
such as polyester(UMPE) modified with urea is used alone but also
biogettweramith thishenmedlifisdipoiyeptely (RE)rcahtbercohtained dsithe bin
din.g resin. By combining PE, the fixing propertytemperature and the
aglossinégs’s shereused domike jull ealer apparatis and enthanead wand this
is more preferable than the case of using alone PE includes the

pBRlcendsnsateahrelye) (RR)iasd Rolysarboxvic acic (P C)mi?%gég%er

the same as the polyester components in the above UMPE, an

f le arent int UMPE. T ight o
T ey iy S o ChEBEE Bath s M e
to 200,000, It lecul ight).is 1, to 10,000
A SR PAEA £ BOCHD B, 600" NEY SR nHeoth 20 8y celet B lso
polyester modified with ? chemical bond other than the urea bond, e.g.,

DIBIGAERIPTHBEIREHRI Ihangr SRERE oS et B P TsHAFR I Ath UMPE, it

is preferable in terms of fixing property at low temperature and hot offset
palsisericeis GNPE adthpBciiseah eistgsartiatyucombatibldcThersfore,
it is preferable that the polyester component of UMPE and PE have similar
reoyepositions itethd ease df coritaining £ &l eokelgh tradicogh b MR e BE
is typically
phenolic hydroxyl group), amino groups, carboxyl groups and mercapto
groups. Among them, the alcoholic hydroxyl group 1s preferable.
Polyol (PO) includes diol (DIO) and trivalent or more polyol

(TO). DIO alone or a mixture of DIO and TO in a small amount is
preferable. Diol (DIO) includes alkylene glycol (ethylene glycol, 1,2-
propylene glycol, 1,3-propylene glycol, 1,4-butanediol, 1,6-hexanediol);
alkylene ether glycol (diethylene glycol, triethylene glycol, dipropylene
glycol, polyethylene glycol, polypropylene glycol, polytetramethylene

ether glycol); alicyclic diol (1,4-cyclohexane dimethanol, hydrogenated

bisphenol A); bisphenols (bisphenol A, bisphenol F, bisphenol S);
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5/95 to 80/20, preferably 5/95 to 30/70 and more preferably 5/95 to 25/75.
Particularly preferable is 7/93 to 20/80. When the weight ratio of UMPE is

- less than 5%, the hot offset resistance is deteriorated, 20as well as it is

disadvantageous in terms of both heat resistant storage stability and fixing

afleopaity alilowahpRiatusgide, prdfyiraxsybyalvemg KR/ ®fPE is
preferably 5 or more, and the acid value (mg KOH/g) of PE is typically 1 to

a3l @nd preferabiy, 94129 By making RE, ey theacid valys) BE.is gaglly

charged negatively, further affinity of paper with the toner is good upon

fixing ta the ef, and the fixing property at temperature, is enhanced.
P G B L e e P e
charge tends tq deteriorate fqr.environmental variation, In the
Aﬁ%%eﬁi‘z%‘ﬁoﬁl Xi%%,% COhRARLRDINE AGiGFVHIOR HgaRTG b alkylene
variation in a granulation step, and it becomes difficult to control the

OBHIAIHEAGER O ERSE To bisshFRER Ry Blex AR ToThe tfsanile sfre
the measurement apparatus is the same as in the measurement of the

adlcidarstuexdéscribbecbboldisphenokample (016 pis prieciselylieiyhed and
taken in a 100 mL measuring flask, and 5 mL of an acetylation reagent is

gboproédthyvadded] tharetenBuhseguenthh dhevitask isTrmaesedon & water
bath at 10000 15 + 5C, and heated. After one to two hours, the flask is

pERavEEaRLthe weaterhathtAliecaQlngnwateris-addad.and;stirred to
decompose acetic acid anhydride. in order to more completely

T
pentaerythritol, sorbitol); trivalent or more phenols (trisphenol PA,
phenol novolac, cresol novolac) and alkylene oxide adducts of the above
trivalent or more polyphenols.

Polycarboxylic acid (PC) includes dicarboxylic acid (DIC) and
trivalent or more polycarboxylic acids (TC). DIC alone or a mixture of
DIC and TC in a small amount is preferable. Dicarboxylic acid (DIC)
includes alkylene dicarboxylic acids (succinic acid, adipic acid, sebacic
acid); alkenylene dicarboxylic acids (maleic acid, fumaric acid); and
aromatic dicarboxylic acids (phthalic acid, isophthalic acid,
terephthalic acid, naphthalene dicarboxylic acid). Among them,
preferable are alkenylene dicarboxylic acids having 4 to 20 carbon
atoms and aromatic dicarboxylic acids having 4 to 20 carbon atoms.

Trivalent or more polycarboxylic acids include polycarboxylic acids

having 9 to 20 carbon atoms (trimellitic acid, pyromellitic acid). As
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20the organic solvent. The potentiometric titration is performed in this
solution using the aforementioned electrode with N/2 potassium hydroxide
ethyl alcohol solution to obtain an OH value (in accordance with JIS
K0070-1966). In the present invention, the glass transition point

pbTge Afihe airdipgiresinia Hpieaiy 406 19w ACapd RraferayiflOGHiR e

60C. _When itis Iess.than 40C, the heat r_e_sistance of the toner is
ssioraled- Whan exgaes, 105y 18 fdno PLangly,atlow femperas)
ecomes Insufficient. In the drytoner of the present |nvent|on,8veynw en
the glass transition poi lower than that in the polyester, d toner
Dt Tae iRt i Sty
coexistence of the ma 'fi?d gﬁ?éester sLﬁ:h as urea-modified polyester.
C%W@%Yéﬁﬁt}%g@ﬁsﬂi (IR {EGEIEH g abaNc kG Uséd i the toner

of the present invention, the wax having a low melting point of 50C to
p1oBcahdyks.behvwednladfixine pokep vaid watdmel itk tfade(fbke effectively
as the releasing agent in the dispersion with the binding resin, thereby 15
exhibitiRg the effect-on (fd Gigntémperatlirehaffsep sésistancawithout
applying the releasing agent such as oils on the fixing roller. The

(1eeltingapaii-oftie vy im the reserhinttsnian wasR yaaxinum ¢-
endothermic peak by a differential scanning calorimeter (DSC). 20As wax

asempenents.whichLuncrion as the releasing agsntusable.in, e present

invention, the following materials can be used. That is, specific examples

a3 prazing il %%;(E'ﬂgﬁ%'%y"}%e%a%% Iiglude plant yaxes such %ﬁ&?m%‘fg o
wax, ‘cotton wax, wood wax and rice wakx,; animal waxes such as bee wax

b R BT i L RGO GATAR S SEROREAT, AT URHh 1o

these natural waxes, s&nthetig hydrocarbon waxes such. as '

aﬁE@ﬁéi’-ﬁ%‘ﬁ@@ﬁW%Fﬂ a,0,a~tetramethylxylylene diisocyanate);
isocyanurates; those obtained by blocking the above polyisocyanate
with phenol derivative, oxime or caprolactam; and combinations
thereof (two or more).

As the ratio of polyisocyanate (PIC), an equivalent ratio of
isocyanate group [NCO] to hydroxyl group [OH] of polyester having the
hydroxyl group [INCOJ/[OH] is typically 5/1 to 1/1, preferably 4/1 to
1.2/1 and more preferably 2.5/1 to 1.5/1. When [NCOJ/[OH] is more
than 5, the fixing property at low temperature is deteriorated. Ifa
molar ratio of [NCO] is less than 1, when the modified polyester is
used, the content of urea in the ester becomes low and the hot offset
resistance is deteriorated. The content of polyisocyanate (3)

component in the prepolymer (A) having the isocyanate group at the
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5 polyethylene wax,and synthetic waxes of ester, ketone and ether are
also included. In addition, fatty acid amides such as 12- hydroxysteane
acid amide, stearic acid amide. imide phthalate anhydride and chlorinated
hydrocarbon, and crystalline polymers having long alkyl group in the side

e RN SYEBAR NOMRPOlY eI S 10 ﬂ&@@pplyweé%-}% gepRlymaLofn-slearyl

acrylate-ethyl methacrylate) of polyacrylate such as poly n-stearyl

whgihactykae, and.polyniany EH%EQ%%%E%W@‘%@W@’&%H‘F‘E‘opﬂ%)ﬂ.?‘%
resins having thie low molecular weight can also be used. (Colorant) As
the colorant used in the present i tion, al and pigments publicl
I c s o7 SRAe, LeBON R, FerBShe s frrante
. black, naphthol yellow S, hanza yellow (10G, 5G, G), cadmium yellow,
i, BAGGIPEA LIS, Yt oknkr rEHa SR ERLIRDEIWD pBlyAsat
yellow, oil yellow, hanza yellow éx?gﬁ A, RN, R), 20 pigment yellow L,
réEfiidihs yesner (G IGRYY serm arene yaliowe (NCE) Balkempase ellow
(5G, R), tartrazine lake, quinoline yellow lake, anthrazane yellow BGL,
Wasindolinore JeHldig bolosthat rechiedicki teag mayamitijont tadniimpeedfure
cadmium mercury red, antimony vermillion, permanent red 4R, parared;
ifaleesreaapatachloroorthonitroaniline red, litho" fast scarlet G, brilliant fast
scarlet, brilliant carmine BS, permanent red (F2R, F4R, FRL, FRLL,

FAR1) fast seatiet, VR dBalkapdast sybife B, hriliantcaret Grlithol i e

ne OX, permanent red F5R, brilliant carmine 6B, pigment scarlet 3B,
%gea}% té)lllgg § Marogn; permanent Bo deaux. F2K, hell X

“Bor gauéé%f%or ezluxg%égbon rrsla?ggﬁ %%térk%l rﬁg%g rllcf%g%(fji%rﬁ?l, o

eosin lak ,arq? da,mine lake B, rhodamine lake Y, ali anrini? th o.idigo
TR B IBIING Arbon Sl PSA AR AEH OGS de Chs S T & ek 12

polyazo red, chrome 10 vermilion, benzi.dine orange, perinone orange, oil
AFPIHGE: cOBRIEBIifelchitleHrABI Al IRk FAKE; bRadBekesIIaTaREISht

Victoria blue lake, non-metallic phthalocyanme blue, plathalocyanine blue,
ofddis iy Blue ot zrdhpehecsise (RS BEY, linwigon dittaemasinelBiat,

Prussian blue, anthraquinone blue, fast violet B, methyl violet lake, cobalt
reltince is deteriorated.

Amines include diamine (B1), trivalent or more polyamines

(B2), amino alcohol (B3), aminomercaptan (B4) amino acids (B5) and
those (B6) obtained by blocking the amino group of B1 to B5.
Diamine (B1) includes aromatic diamines (phenylenediamine,
diethyltoluenediamine, 4,4'-diaminodiphenylmethane); alicyclic
diamines (4,4'-diamino-3,3'-dimethyldicyclohexylmethane,
diaminecyclohexane, isohorondiamine); and aliphatic diamines
(ethylenediamine, tetramethylenediamine, hexamethylenediamine).

Trivalent or more polyamines (B2) include diethylenetriamine and

triethylenetetraamine. Amino alcohol (B3) includes ethanolamine
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15 manganese violet, dioxane violet, anthraquinone violet, chrome green,
zinc green, chromium oxide, pyridian, emerald green, pigment green B,
naphthol green B, green gold, acid green lake, malachite green,
plahalocyanine green, anthraqumone green, titanium oxide, zinc flower,

aHﬁ‘%@‘&%ﬁé‘%MHﬁ?ﬁ@er%@&@rﬁ@z‘éﬁ%@aﬁ%&?@{ﬁ%ﬁ@@o the

colorant is typically 1% by weight to 15% by weight and preferably 3% by
weight to 10% by weight relative to the toner. The colorant used |
A AR A R a0 TR icrBialh SN Gl
. has made a complex with the resin, 43 The binding resin used for
i aéu&ﬁoammwma&& A PRHE AT R HE mASKEF BAte
includes, in addition to modified and unmodified polyester resins
ofE¥eHBkHabsvE sy rsrainsenaIs 0EPdstpoR/styrehelpbiimine
p-chlorostyrene and polyvinyl toluene and 5substituents thereof; styrene
chagediodpolymers sudhdas styrenepndilotostimed e icopalymers; of the
styrene-propylene copolymers, styrene-vinyl toluene copolymers,
ablyverigivioyBnaphthalene copatymerssirensmetilif viate eopalymers,

styrene-ethyl acrylate copolymers, styrene-butyl acrylate copolymers,

i SEVRERE e ROTYIake egEsa 1A stwrepe-methyl pethaerate nd the

copolymers, styrene-ethyl methacrylate copolymers, styrene-butyl

rﬂ'ﬂ;@%ﬁ?&%‘?’éel %qulg@qgaséﬁ_ '?Fé%%tﬁﬂt‘."" chloromethacrylate

copolymers, styrene-acrylonitrile copolymers, styrene-vinyl methyl ketone
copolymers, st rene-butadie(pe copolymers, styrene-isoprene copolymers.
styrend Ad BRI AR EobOMEN: 18 SEFBREH R A6 CoRBl ks
and styrene-maleate ester copolymers; p%clg(methyl methacrylate, polybutyl
PiRstRAR TS poly Uity MepBrItar TBRAARYIdatATE HoR e tenestension
polypropylene, polyester, epoxy resins, epoxy polyol resins, polyurethane,
tpriparAder Polvidgs Bugran ponmtisitiadiirmésinsd foui latodifted rosin,
terpene resins, aliphatic 20 or alicyclic hydrocarbon resins, aromatic
bpetirblevimerglsinsy thtoiinatech patatfin doetpaiafficowaxowhich oandieddses
alone or in mixture.
blocking them.

As the ratio of amines (B), the equivalent ratio of isocyanate
group [NCO] in the prepolymer (A) having the isocyanate group to
amino group [NHx] in amines (B) [INCOV/[NHx] is typically 1/2 to 2/1,
preferably 1.5/1 to 1/1.5 and more preferably 1.2/1 to 1/1.2. When
[NCOJ/INHx] exceeds 2 or is less than 1/2, the molecular weight of
polyester becomes low and the hot offset resistance is deteriorated.

In the present invention, the polyester based resin (polyester)
preferably used as the binding resin is the urea-modified polyester

(UMPE), and an urethane bond may be contained together with an

urea bond in this polyester. The molar ratio of an urea bond content
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The present master batch can be obtained by mixing and kneading the
resin for the master batch and the colorant with a high shearing force. At
that time, the organic solvent can be used to enhance the interaction of
the colorant and the resin. The method referred to as so-called flashing
cogthaddnuhich suwaierhased pasief iheralpiant GemPysing.waler is
mixed and kneaded with the resin and the organic solvent, the colorant is
pasterrs to the fesinside and e watsand e oroagie solvent, .,
componénts are removed is pre erab y used because a wet cake of thé
colorant can he directly used and thus at is not necessary to dry. To mix
TR KRR, SRRHNSREAARG M PRI&ER HParkiiE dhenied #isetroN mil is
preferably used. 10In order to adhere and immobilize the charge
resHtroMAY ByesftedtPtdadner particle surface, the method for producing
the toner for eiectrographs, in which the particles comprising the colorant
and theltesimaddfthe palticiesconyhosediof atteadtfohdyd woritroliAY P E)
agent particles are mixed one another in a vessel using a rotation body
ibasddukedrbknonds v theqiesent Mkenteidhthisdratbod ohycedmprising
the step of icing at a peripheral velocity of 40 m to 150 misecond of the

wetalienpedy in svasae) hveg P dxing Mmershen pretiuded from an inner
wall of the vessel the objective toner particles can be obtained. 20The

donvoLine presenLRysPUOR A RN e ChRige sanolacagert

necessary. The charge controlling agents known p an be used,

R AR e ES e L bR B 1t

igments, rhodamine-based dyes, alkoxy-based amine, quaternary
HrmoRilR sdhs RRbIGHRRS AGEHIE RSt HUAMAER anthe My Baks),

alkylamide, a single body or compounds of phosphorus, a single body or
aormpsrdslot alagstens fluefinbebaseti bedvecdiretie: salbykramsatal
salts and metal salts of salicylic acid derivatives. Specifically, Bontron 03
mbthé aigrosines tye BontnearBcbllaof themiaie magnammoniufie dalt,
Bontron 8-34 of the metal-containing azo dye, E-82 of oxynaphthoic
Plidcbesed et complaxiEglaf salityinacidhased metal camplexes,

E-89 of phenol-based
molecular weight at which the aforementioned weight average
molecular weight is easily obtained. In the case of the urea-modified
polyester(UMPE) alone, its number average molecular weight is
typically 2,000 to 15,000, preferably 2,000 to 10,000 and more
preferably 2,000 to 8,000. When it exceeds 15,000, the fixing property
at low temperature and glossiness when used for a full color apparatus
are deteriorated.

In the present invention, not only the modified polyester such

as polyester(UMPE) modified with urea is used alone but also together

with this, unmodified polyester (PE) can be contained as the binding
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10condensate (supplied from Orient Chemical Industries Ltd.); TP-302
and TP-415 of a quaternary ammonium salt molybdenum complexes
(supplied from Hodogaya Chemical Co., Ltd.); Copy Charge PSY VP2038
of the quaternary ammonium salts, Copy Blue PR of the tHphenylmethane

Setiyative, Capy GhargsNER. v %%ﬁ@g%%gyg?%%%ht?;g%%g%g{i?é%gf

the quaternary ammonium salts (supp oechs

- ,LA-147 which is a boron X plied from Japan Carlit Co., Ltd,)
e R aToR B S hBe i D CbREP A8 DBt FRERES tanl

polymer-based compounds having function( groups such as sulfonic acid
ag}éyaéelééwwée&a%‘alaﬁ&@n% SBSNBRIGH Bebare REluaskdes
In the present invention the amount of the charge controlling agent to be
theendly dersiemipet: dépensing BR trrengpe bfdhebordingaesin PGe which
presence or absence of the additive if necessary and the methods for
prodbeingitiedortripolyding the dispersion methed; laowkis PR mardly
limited, but is used in the range of 0.1 parts by weight to 10 parts by

preight relative tbd 00:parks iy weight of dretinper regine The; :anas of Q=2
parts by weight to 5 parts by weight is 5 preferable. When it exceeds 10

Iﬁa%%{qya\fv%&glightb%@%f@ﬁ%aﬁgﬁM@R%r%@tH@%tgﬁsrﬂ%fé%%rgﬁ, the

effect of the major charge controlling agent is reduced, and electrostatic

fggdﬁ@%%@% ,wgb th %@V@%@@Jggef is?ggggea%%% 5188 diﬂ%ég%ﬂ is

ction of fluidity of t oper and t duction of the Infag

ity. These charge 10 controlli gen the releasing agent can
0T e a5t R L Il Bl S e B i o
course may be added into the organic solvent upon dissolving or
RidpREEIg Ut alserpakrsftany Eﬁég‘@i’ﬁ}}sal&%@r%c@ﬂd’é@ Athiethan

fluidity, the developing property and the charge property of the colored
the urea bond, e.g., polyester modified with the urethane bond can be

combined with UMPE. It is preferable in terms of fixing property at
low temperature and hot offset resistance that UMPE and PE are at
least partially compatible. Therefore, it is preferable that the
polyester component of UMPE and PE have similar compositions. In
the case of containing PE, a weight ratio of UMPE to PE is typically
5/95 to 80/20, preferably 5/95 to 30/70 and more preferably 5/95 to
25/75. Particularly preferable is 7/93 to 20/80. When the weight
ratio of UMPE is less than 5%, the hot offset resistance is deteriorated,
as well as it 1s disadvantageous in terms of both heat resistant storage
stability and fixing property at low temperature.

A hydroxyl value (mg KOH/g) of PE is preferably 5 or more, and

the acid value (mg KOH/g) of PE is typically 1 to 30 and preferably 5 to
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15 particles obtained in the present invention. As the externally added
agent, inorganic particles can be preferably used. A primary patrticle
diameter of this inorganic particle is preferably 5 pia to 2 um and in
particular preferably 5 um to 500 jun. Its specific surface area by BET
2method 1§ A0 IO 10590 MR/gclD ameupol Nesaipoiganic 20
particles to be used is preferably 0.01% by weight to 5% by weight and in
rticular preferably 8.01% by weight to.2.0% by weight relative to the.
B A R M SR8 Hime
te>1<£l|mge, sinlimlfgm a,.titanium oxide, harium titanate, magnesjum
BiaHa R RECRIE thiah B PSRRI A A8 ZHEBIAE R Bxidt ety
sand, clay, mica, sand-lime stone, diatom earth., chromium oxide, cerium
Ry oledtrart i tricnyahexiereandgrssithe oxdabiliiicohrlar s,
barium sulfate, barium carbonate, calcium carbonate, silicon carbide, and
chiticen HitidetAdwenyithers &g 2 fividityimpartihy agentyit.is preferable to
combine hydrophobic silica fine particles with hydrophobic titanium oxide
phiherpariicie s dnrpactcutar; iwhemrthose infwhich thé ewvkragesparticlehe
diameter of both particles is 50 am or less are used and 10 stirred/mixed,
vanialgekastatie,ferca and:1V an genMVieal Hirees Withethe tons 88 rol the
dramatically enhanced. Thus, it has been found that even by stirring
Amixing nside the developing device performed to obtain the desired
charge level, the good image quality on which no firefly occurs is obtained
ithout.releasing the fluidity imparting agent from 15 the toner and the
@él%cgll%ﬁingo¥o%gf%ﬂg}%ﬁeg¥§ﬁ%§?igarg%e ced. The titanium oxide fine
particle is excellent in environmental stability and image density stability,
but tend o BT = R e THRAPRER AIGEIE) LhUS e 25 o
amount of the titanium oxide fine particles to be added is larger than the
thmsiritomea shicalfifee 2o phitidiee slpecstet 2ip 9y ¢hought that its side
effect becomes large. However, it has been found that when the amount
of the silicafimdetititles andctiseliitaniighetide fineantivles i®berddded
is in the range of 0.3% by weight to 5% by weight, the charge initial
rcapertinig fiatlgrgal) impairsth thecdesitedsharge iritak risereape iy iz d
obtained .e. even if the copy ng is repeated, the stable image quality is
thptained andtancrdhiow aan lseibgsinhipiteded inThe BT b £aR he-C
produced by the following method. Polyol (PO) and polycarboxybc acid
ABCo g hepter at 10 AROG e piEsense of & RURIEL KON o
esterification catalyst such as tetrabutoxy titahate or di utyﬁln oxide with
educing pressure gnd distilling off generated water if necessary to yield
t%%l;%aslfg}pﬁg\?ﬁ]‘g h/%rt]reo&ﬁ)alia%j ﬁ‘% raf ‘ﬁ? H&S%ﬁﬁé& yan.ate

PIC) is
d(ecor?upose acetic acid anhydride. In order to more completely

decompose, the flask is heated again in the water bath for 10 minutes
or more, and after cooling, the flask wall is thoroughly washed with
the organic solvent. »The potentiometric titration is performed in this
solution using the aforementioned electrode with N/2 potassium
hydroxide ethyl alcohol solution to obtain an OH value (in accordance

with JIS K0070-1966).
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10 reacted with this to yield polyester prepolymer (A) having isocyanate
group. Further, at OC to 140C, amines (B) are reacted with this (A) to yield
polyester (IMPE) modified with an urea bond. The number average
molecular weight of this modified polyester is 1,000 to 10,000 and

prefera@)’tﬁ?%@é@e@i@%%%'@%}%%@%@a@éctxa%}gsﬂb&?eﬁgg‘%i@gj).Soﬁt Ith

B, the solvent tan also be used If necessary. The usable solventS'inclu e
argmatic solvents (toluene ne) nes. (acefone, methyl.ethy|
B RSt S OA Rotbieh, Eotbre (R REEISa) Aot 1o bo-C.
dimethylformamide, dimethylaceta d and ethers (tetrahydrofuraii), which
RehértfolssdcPamatd (IO swsH 26 PolpexteoiPErimmat isnot
modified with the urea bond is combined, PE is produced in the same way
dedanithe tabe of poipastertrsdng e hyidro Xk graup arelr this isldissolved
and mixed in the solution after completing the reaction of the UMPE.
tThe tonénof thecpresenhinvéntiontcanlbetprodugadibyrthé fhlowingnt
method, but of course the method is not limited thereto. (Suspension
ol ez atieanotictitr Rthod)dn the SUSRENSIONIPRIYMENIZAtGRA Tt in
method, the toner is )btained by dispersing and/or emulsifying the

tMoRemeLRhags ceMBHsINg AtIeass dheitepercompasition.andy/ofdhese

oner composition precursor in the water-based medium to granulate.

I&Im é@l%ds heogo er P i%les,h ving a riate sizes as.the toner
Sspecﬁf:c?;ﬁy part%gle digmete sot3 h%ne%%izgﬁﬁ?%r%l?ndzﬁgﬁ (ilggs er'stich

ranulation f dispersing the toner raw material mixture containing

%%@Befﬁdma(ﬁeﬁﬁ?o&%&ﬁ%ﬁomer which is the raw material thereof, the
layered inorganic material in which at least a part has been exchanged
(@ﬁiﬁﬁféf%ﬁgaﬁﬁé%n, the colorant, the wax component and the charge
controlling agent in the water-based medium to produce the particles of
the tonéksrahenmaieriaimaiagreithe watesbdsedhrethmerisfehropeestrom
the produced toner particles and the toner particles are washed and dried

itovygietdothettonerax havikmgthel svethed imwhichntheftone€ partidlex ateorks
directly obtained by the suspension polymerization method, as the

yeoReses ihichcanRobedsed daeformingribe hindingresiny sesifical
styrene; styrene derivatives such asn-imethylstyrene and

éBRaIbvsvigne: (MelNacivia & 63tehhased menamers sugh.agypethyl
(meth)acrylate, ethyl (ineth)acrylate, propyl (meth)acrylate, butyl
e(ﬁlelm)c?ﬁrgylt%é%%&lon the high temperature offset resistance without
applying the releasing agent such as oils on the fixing roller.

The melting point of the wax in the present invention was a
maximum endothermic peak by a differential scanning calorimeter
(DSO).

As wax components which function as the releasing agent
usable in the present invention, the following materials can be used.

That is, specific examples as brazing filler metals and waxes include

plant waxes such as carnauba wax, cotton wax, wood wax and rice

41



jori

10

15

20

(meth)acrylate, dodecyl (meth)aorylate, stearyl (meth)acrylate, behenyl
(meth)acrylate, 2-ethylhexyl (meth)acrylate, d ethylaminoethyl
(mea)acrylate and diethyla noethyl (meth)acrylate; ene based monomers
such as butadiene, isoprene, cyclohexene, 5(meth)acrylonitrile and acrylic

waeid anide aeeRiaferably Hsed. These aresedialone. oy anprapiatsly

mixing the monomers to exhibit a theoretical glass transition temperature

Tq) at 40C to 76C Il ibed i blication, Polyr
sy e T W L0 SoAnincy & S uhen
the glass transition 10 temperature is_lower than 40C , problems easily
RS T ISt REOTASE S AETRP and BUYABIT b S5 B YGALRY 255

When t exceeds 75C, a fixing point of the tuner is increased and the fixing
SHRIpSHC ARG Rsprod aEms ity eherdetdfiohatedr methermarend the
present invention, it is preferable to use the crosslinking agent upon
rbI5syhthiesis ofthe ddiyg tbsitiomlexts inforetse g mechadicgher are
strength and the color reproducibility of the toner. The crosslinking agent
alsedrfoltk tbnehraadarding td:thier presaninyentioringludes divinyl
benzene, bis(4- acrylexypolyethoxyphenybpropane, ethylene glycol.

Hiaseviate a3 2abutyienaielyaQl diachdates hirbutangdighdiacrylate

1,5-pentanediol diacrylate, 1,6-hexanediol diacrylate, ne,opentyl glycol

s N S R
having long alkyl group in the side chain such as homopolymers or
copolymer (e.g., copolymer of n-stearyl acrylate-ethyl methacrylate) of
polyacrylate such as poly n-stearyl methacrylate and poly n-lauryl
methacrylate which are crystalline polymer resins having the low
molecular weight can also be used.

(Colorant)

As the colorant used in the present invention, all dyes and
pigments publicly known can be used. For example, carbon black,
nigrosine dyes, iron black, naphthol yellow S, hanza yellow (10G, 5G,
(), cadmium yellow, yellow iron oxide, yellow ocher, chrome yellow,
titanium yellow, polyazo yellow, oil yellow, hanza yellow (GR, A, RN, R),
pigment yellow L, benzidine yellow (G, GR), permanent yellow (NCQ),
Balkan fast yellow (5G, R), tartrazine lake, quinoline yellow lake,

anthrazane yellow BGL, isoindolinone yellow, colcothar, red lead, lead

vermillion, cadmium red, cadmium mercury red, antimony vermillion,
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diacrylate, dipropylene glycol diacrylate, polyester type diacrylate
(MANDA, Nippon K.ayaku Co., Ltd.), and those in which the above
acrylate has been changed to methacrylate) as difunctional crosslinking
agents . 5Polyfunct onal crosslinking, agents include pentaerythritol

pliagtiate; trimethylolethang triaceylate, timehy AIRIRARSTIAC RIS ¢ red,
tetramethyloimethane tetraacrylate, oligoester a crylate and methacrylate
the 2:-bis(4-meth lo olvethaxyphe 71.4 opanediallyl
e e Er e e R R et
Emulsificatio izati g io 0 In the
P e aon Do et A 5% t5HEE BhtaRetiy
dispersing and/or e_mulsifyin? the oil phase or a monomer phase
feoimipriamg i REsiar wireilebMpbsiiehraranetoner ner somsadigen FoR,
precursor in the water-based medium to granulate. The toner for the
besiébrrosteticre e delinrgadaveioprhein BB the plesent Myentbn care
easily exert the effects of the present invention when produced by the
remulsifj gadion podyrh ddmaticruadorégationniethdd dAnwRith B desinsis1 0B,
made by the emulsification 20 polymerization, is hetero-aggregated
Hegethatwithithe: dispersiorehthelaveredingrganicemateiabinwhishap.
least a part has been exchanged with the organic ion, the pigment and the

rigiaasing agent andithen the joneris praduced Py the eMUSHeAioR on
polymerization aggregation method of fusing and integrating. The

o r‘é@,‘f!ﬁ?ﬂ?a”c%lxrr?ee gezngI%?r%gz%rI%%%tlgendfnpe(g ?on red, chrome

vermilion, benzidine orange, perinone orange, oil orange, cobalt blue,

cerulean blue, alkali blue lake, peacock blue lake, Victoria blue lake,

non-metallic phthalocyanine blue, phthalocyanine blue, fast sky blue,

indanthrene blue (RS, BC), indigo, ultramarine blue, Prussian blue,

anthraquinone blue, fast violet B, methyl violet lake, cobalt violet,

manganese violet, dioxane violet, anthraquinone violet, chrome green,

zinc green, chromium oxide, pyridian, emerald green, pigment green B,

naphthol green B, green gold, acid green lake, malachite green,
phthalocyanine green, anthraquinone green, titanium oxide, zinc
flower, lithopone and mixtures thereof can be used. The content of
the colorant is typically 1% by weight to 15% by weight and preferably
3% by weight to 10% by weight relative to the toner.

The colorant used in the present invention can be used as a -

master batch in which the colorant has made a complex with the resin,
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comprises a preparation step (hereinafter sometimes referred to as a
"aggregation step") of an aggregated particle dispersion in which a Oresin
particle dispersion prepared by the emulsification, polymerization, a
separately prepared dispersion of the layered inorganic material in which

at leastT payiitas beesi axehan ged tMithFheieraamic demianehing colorast,
and if necessary a dispersion of the releasing agent are mixed, and at

olerab e re SN RATCIGs, the layered; inorganic matarialin.10 whichat leash

a part has been exchanged with the organic ion and the colorant are

aggregated to.form aggregated particles and a step (hereinafter referred
R L R R e R e e
the aggregated particles. In the aggregation step, the resin particle
a§i8p Sncte 18 YerEdTHOT GAMIE TARSHBP 1 WHEh Pt et a%}shrt has
been exchanged with the organic ion, the colorant dispersion and if
SHEEELEER ENIeakiNETAgBAtASABremitP Y& AT GAIN ALY APRIETS resin
particles are aggregated to form the aggregated particles. The aggregated
chértictesmrecfonpely byehetetyaggragatione and-ap thattime ittg2@e-vinyl
possible to add compounds having monovalent or more charge, such as

tohetals anpobnicesu|factanis hawnp ohiffareng Relariyfsdrmitbe; aggregated

particles for the purpose of stabilization, and control of particle

rdiameters/priticla sigr fistributior.akthe 1agosegatetRafticles o i the

fusion step, the fusion is performed byheating to the temperature equal to

i n.t it] e ratur he resin in the
g S0 T SR e,

s 55(12}3”19&%&}1571 methacrylate copolymers, styrene-ethyl methacrylate

copolymers, styrene-butyl methacrylate copolymers, styrene-methyl o-
chloromethacrylate copolymers, styrene-acrylonitrile copolymers,
styrene-vinyl methyl ketone copolymers, styrene-bﬁtadiene copolymers,
styrene-isoprene copolymers, styrene-acrylonitrile-indene copolymers,
styrene-maleic acid copolymers and styrene-maleate ester copolymers;
polymethyl methacrylate, polybutyl methacrylate, polyvinyl chloride,
polyvinyl acetate, polyethylene, polypropylene, polyester, epoxy resins,
epoxy polyol resins, polyurethane, polyamide, polyvinyl butyral,
polyacrylic acid resins, rosin, modified rosin, terpene resins, aliphatic
or alicyclic hydrocarbon resins, aromatic petroleum resins, chlorinated
paraffin and paraffin wax, which can be used alone or in mixture.

The present master batch can be obtained by mixing and

kneading the resin for the master batch and the colorant with a high
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5 which adhesion particles are formed by addin.g and mixing the other

fine particle dispersion to the aggregated particle dispersion and evenly

adhering the fine particles to the surface of the aggregated particles.

Further another adhesion step can he provided in which the adhesion
sﬁégtﬁlsg Rreformed iy adding and mizing the, luered.10noanic,

material, in which at least a part has been exchanged with the organic ion
-Inifie-aagreqated parlicle digpersion.and cypnly adnering e Jayered,

ich at Wi e

iInorganic material in' w east a part has been exchanged

ofganic ion on the surface aof the aggregated particles. In order to firm the
T BGSIb o e 18R O EERC LS Aoral TR WhieH 1B B S
been exchanged with the organic ion., another adhesion step can be
O FAATSHTFPRRICHING SHME STGH alti ek afeaB ieerBd o aTAEP e vty
the other fine particle dispersion and evenly adhering the fine particles on
athe sefacefithecdygerégbiedphitictes iaftenadfraning thetlhyersdn side
inorganic material in 20 which at least a part has been exchanged with the
aordahic vontckhisddivesion particlds are itsag hydeating teetheved is
temperature equal to or higher than the glass transition temperature of the

phegiraBlis the gase it therbovadto Jondheiusion Paribledirectly hed
fusion particles fused in the fusion step are present as the colored fusion

RAYHE disnersiandadne water-based medium, The ision Q%E‘iﬁféﬁe@mng

removed from the water-based medium in a washing step as well as

Sepaminatcd mpyrities are eliminated ip (hg steps, Fhenyhe ugion
pal?tlcﬁas are dried oyléﬁ Ke tonher for the electrostatic ¢ a\{rge '
development as powders. In the washing step, acidic water, or basic
water 1TSS BASASHATE AR TTABOIIRACE B (RS ParaLikE 2 £ont

added and stirred, which is then filtrated to yield a solid content. Purified
Opdter severapantiles ralfre th e ebliadditenid wiaad irerens which
is then filtrated. This process is repeated several times until pH of a filtrate
edé&rthe ditthation droinébabeutizlosyiehpolerad thrergarticiesdn the
drying step, the toner particles obtained in the washing step are dried at
rthgrhemperaturelands dhamihesgthss tansitianciemperaiye oAt daant
time, if necessary, drying air is circulated or the heating is performed

pHIdRNYaGHixed dhtheyasantinyentian: ingrden te stabiize 48 has
dispersihility of the resin particle dispersion, the colorant dispersion and

H0E{BHIRY 298Nk URRLIAR i ANGYA % AR MRB NG LAY ising
the step of mixing at a peripheral velocity of 40 m to 150 m/second of
the rotation body in a vessel having no fixing member protruded from
an inner wall of the vessel, the objective toner particles can be
obtained.

The toner of the present invention may contain the charge
controlling agent if necessary. The charge controlling agents known

publicly can be used, and include, for example, nigrosine dyes,

triphenylmethane dyes, chromium-containing metal complex dyes,
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20 salt which is the emulsifier of the present invention can be directly
used. However, when due to pH dependent stability of the colorant
dispersion and the releasing agent dispersion, the dispersibility is not
always stable under a basic condition, the surfactant in some amount can
BEIRODeGRUE.PL GO IR IR O D R R PRI B CIBREIR P sed
The surfactant includes, for example anionic surfactants such as sulfate
ester salt based, sulfonate salt based, pho gat% ter based nﬁ ap
TR T R R R TS e
quaternary ammonium salt type 6urfactants; nonionic surfactants such as
Ky

BoiyEtiEne georbaRRa HiRyIShERbSMere THak fnslicobassrpands
polyvalent alcohol based surfactants. Among them, the ionic surfactant is
Wreferableoard thelaglorhe duactamericnts weteattsikns fiaotant Arsed
more preferable. In the toner of the present invention, the anionic
stifactagt s aadtryngtdispetsiosaforcerahdhexeétedt srodispieesibilitycof
the resin particles and the colorant, and the cationic surfactant is

aclvantageous Sisdkie salfackui teodisperse the neleasing agenBdhgon P-
nonionic surfactant is preferably 15 combined with the anionic surfactant

o1 hecrationig sutfastanh fbgsHactants mayhe gsed alope ardn, -

combination of two or more. Specific examples of the anionic

&?&E@‘Hﬁ@}ggggiu é‘?‘tﬁ’@;%i%f%?ﬁé% Lﬁth%%pé’ct?ﬁ%%@e' “raﬁ%l %%%éé@ﬁx, E-

e
oleate an castor oill; esters such as octylmsu a

If d I | 20 eth Ifate; sodi Ik hthalene
R e s e,
trilsopropylnaphthalene sulfonate, dibutylnaplithalene sulfonate; sulfonate

SQieH @ SRR tRAISHRTS (Yot B i Lo bhdiarigass 1bbACty 302

sulfosuccinate, dioctyl sulfosuccinate, laurate amide sulfonate and oleate

antldelsdiidnete; phatprnesestary suchrass iy phbsphatsisoprapyixes
phosphate and

(supplied from Hodogaya Chemical Co., Ltd.); Copy Charge PSY
VP2038 of the quaternary ammonium salts, Copy Blue PR of the
triphenylmethane derivative, Copy Charge NEG VP2036 and Copy
Charge NX VP434 of the quaternary ammonium salts (supplied from
Hoechst); LRA-901, LA-147 which is a boron complex (supplied from
Japan Carlit Co., Ltd.) copper phthalocyanine, perylene, quinacridone,
azo-based pigments, and polymer-based compounds having functional
groups such as sulfonic acid group, carboxyl group and quaternary
ammonium salt are included.

In the present invention, the amount of the charge controlling
agent to be used is determined depending on the type of the binding

resin, the presence or absence of the additive if necessary and the
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nonylphenyl ether phosphate; dialkyl sulfosuccinate salts such as sodium
dioctyl sulfosuccinate; and sulfosucc nate salts such as lauryl disodium
sulfosuccinate. Specific examples of the cationic surfactant include
amine salts such as lauryl amine hydrochloride salts, stearyl amine
nfdidreehienids-salisi eleyhanniig aeataleisalis istediy arping acsinirl salisl
and stearylaminopropyla .ne acetate salts; quaternary ammonium salts 10

iSHEP Aslaymltimethv arpmoniumchioride. dillauryistimatiyl AmmopiipL
chloride, distearyl ammonium chloride, distearyla methyl ammonium
oSpride aurvidihydroxydiethyimefay ammonm digride. . inger
oIeylglspon0xyet1Ty enemefh.yl ammoRidim ¢ f{)rlcfe, aur d.am
mpropyldirne.thylethyl ammoniym ethosulfate, 15 : .
+S5Roy AR GRSS, et PSR T PP Bk PR ik
ben zenedimethyl ammoniurn chloride and alky! trimethyl ammonium
pepferidlespatiheeibnmres &F tHe oMt SiriablartinQlRFsrand) EAees
such as polyoxyethylene octyl ether, polyoxyethylene lauryl 20 ether,
ppobyoxyethylen fostearyltethérrawd Potyeipethyfdie ateyioathearatkyl
phenyl ethers such as polyoxyethylene octylphenyl ether and
cpotyoXyathylenet i onytpheny| ethibe] atkybesieis suchiag fotyexyethyirne
laurate, polyoxyethylene stearate and polyoxyethylene ol.eate; alkyl

Jamings sGh ePRIyaxyendantlauiaming etharulelyn OXVIRIIMIENSS the
stearylam no ether, polyoxyethylene oleylamino ether, polyoxyethylene

4SRN afingether and pobvewietiylene pestialowaing. st alky

amides such as polyoxyetbylene laurate amide, 5 polyoxyethylene

cEiparais aride and pohvoryelhlens oleats anide; plagt gl eers sych as

JOxyBthyiBne castor Oil ether ang polyoxyethyiene rape o% ctier’
alkanol amides, such as laurate diethanol amide, stearate diethanol amide

5 Sfchte thidiHamt ShATdBa SRR ERfefStHera R 4eurse may be
polyoxyethylene sorbitan monolaurate, 10 polyoxyethylene sorbitan

athdedpatnithie OpoioryethyisHesubitin nbRoQ eardtemding.
polyoxyetbylene sorbitan monooleate.

An externally added agent is used in order to aid the fluidity,
the developing property and the charge property of the colored
particles obtained in the present invention. As the externally added
agent, inorganic particles can be preferably used. A primary particle
diameter of this inorganic particle is preferably 5 um to 2 um and in
particular preferably 5 um to 500 nm. Its specific surface area by .
BET method is 20 m?/g to 500 m?/g. The amount of these inorganic
particles to be used is preferably 0.01% by weight to 5% by weight and
in particular preferably 0.01% by weight to 2.0% by weight relative to

the toner. Specific examples of the inorganic particles can include, for

example, silica, alumina, titanium oxide, barium titanate, magnesium
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The content of the surfactant in each dispersion could be an extent that
does not inhibit the characteristics of the present invention, is generally a
small amount, is about 0.01% by weight to 1% by weight, 15 preferably
0.02% by weight to 0.5% by w eight and more preferably 0.1% by weight

t10.0:2% Ry waight \Whenpdhecoptenkis:iess fhan 0-01% byaweight, the

aggregation sometimes occurs particularly in the state in which pH of the
resin,C articleddis ersion is not sufficiently batsic. In t£1e case of the, colorant
q&%ﬁersi%ﬁ%nd fhé Fel&lé?r?g asélerh axlls%esrs?orrlf its' cont.entie 0.01% by
weight to 10% by weight, preferably 0.1% by weight to 5% by weight and
C%%rﬁeé%ergmy%%%@dy WGP 196.206°b5 WiGHr. WHERIAS Eohtbat iste
less than 0.01% by weight, particular particles are liberated because the
bty LipBh Ggkegations fsAdiarent Bhsonk prirtictes WAfide it breseds
10% by weight, the particle size distribution of the particles becomes
chmadremtkthe £bntrohotthebparticke, diameten becomds difficdlts ihichnare
not preferable. 5In the toner of the present invention, is possible to add

wthadfine particles suchasinkelnalytgdding agents eharge copwretlingble

agents, inorganic particles, organic particles, lubricants and polishing

898t N Addiientadhe. esib, the.cplorant and tig t8laasing pgent em

internally adding agent is used at an extent which does not 10 inhibit the

SISO e S A G eon i
flckel and magnetie maferils sych,as gompounls contaning these
stirred/mixed, an electrostatic force and Van der Waals' forces with the
toner are dramatically enhanced. Thus, 1t has been found that even
by stirring /mixing inside the developing device performed to obtain
the desired charge level, the good image quality on which no firefly
occurs 18 obtained without releasing the fluidity imparting agent from
the toner and the remaining toner after the transfer is reduced.

The titanium oxide fine particle is excellent in environmental
stability and image density stability, but tends to deteriorate a charge
initial rise property. Thus, when the amount of the titanium oxide
fine particles to be added 1s larger than the amount of the silica fine
particles to be added, it is thought that its side effect becomes large.
However, it has been found that when the amount of the silica fine

particles and the titanium oxide fine particles to be added 1s in the

range of 0.3% by weight to 5% by weight, the charge initial rise
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The charge controlling agent is not particularly limited, and in 15 the color
toner, those which are colorless or thinly colored are preferably used. For
example, quaternary ammonium salt compounds, n grosine based
compounds, dyes composed of a complex with aluminium, iron or

pBrmiunLand tinbenylmethana basedpigments argUsed; 20The

1
inorganic particlesinclude, for example, all particles of %ﬁlca, titania,

calcium carbonate, magnesium carbonate, tricalcium carbonate a
Dot ety oo d ] ERGetarly At BBt fof o dotide
_surface. The organic partjcles_include for example, 59 all particles of vinyl
IBARSHTERINEY poRRGHITEARE JABSIIEEMS fedindl tpphcatytigatrds an

externally adding agent for the toner surface. These inorganic particles

and or&ﬁ%kﬁa&mgs}?ea@b@@&@ﬁ@dﬂ@ﬁ@ﬂym@aﬁ@lbm@a@mgsalimdrhe

lubricant includes for example, 5 fatty acid atnide such as ethylene b
Retbarat® Gmideland wleate aidecahd Piityacichmetal saltsssiich @s280°C

calcium stearate. The polishing agent includes for example,
iaidve mentionedsilicsu Blicbe iturvoxidet Wit theresia Bastislech as

dispersion the dispersion of ;he 10 layered inorganic material in which at
t18aaba RA has heeh axahangediwitk the W&ﬁ%a&{&&%epq@%@g and
dispersion and the releasing agent dispersion are mixed as described

f r I 0% by weight or less and is
e Tanti o oy Mgt 1 SO0y damt e o o

the layered inorgapic 15 material in which at least a part has _

RS ERANGCd Wit nd E5Gatll 1onts Brofinaby L HE PR aF O ELob by
weight to 10% by weight. The content of the other component could be the
TERASREWHIER HestAST A b bijdet op thetprasént iivdRgott ey anate

generally an extremely small amount, and specifically n the range of
DO by Wit tat5y5byo 140°C, amines (B) are reacted with this (A)

to yield polyester (UMPE) modified with an urea bond. The number
average molecular weight of this modified polyester 1s 1,000 to 10,000
and preferably 1,500 to 6,000. When reacting PIC and when reacting
A with B, the solvent can also be used if necessary. The usable
solvents include aromatic solvents (toluene, xylene), ketones (acetone,
methyl ethyl ketone, methyl isobutyl ketone), esters (ethyl acetate),
amides (dimethylformamide, dimethylacetamide), and ethers
(tetrahydrofuran), which are inert for isocyanate (PIC). When
polyester (PE) which is not modified with the urea bond is combined,
PE i1s produced in the same way as in the case of polyester having the
hydroxyl group and this is dissolved and mixed in the solution after

completing the reaction of the UMPE.
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20 weight and preferably m the range of 0.5% by weight to 2% by weight.
In the present invention, the water-based medium is used as the
dispersion medium of the resin particle dispersion, the dispersion of the
layered inorganic material in which at least a part has been exchanged
with the-prganic.iop.he colatant disRersian e veleasindAgent the
dispersion and the dispersion of the other component. Specific examples
e dhe yiaterased medum ncluge, for. example, water such s distiled
water and ion exchange water, an alcohol These may be Uséd alone
r in combination of two or more._In the step of preparing the aggregated
(Ssher b aro it sre SendHGEIoR tHaC4dgregated particles can
be prepared by adjusting an emulsifying force of the emulsifier with pH to
producEthBeagigtegaasm Bihiiecusyn an Hidgrbgatngoagentmbybaed
added for 10 the method to obtain the aggregated particles stably and
byapidiyearch gbtaih the mggrefiated paetivles having bhe narmoweipadiele
size distribution. The aggregating agent is preferably a compound having
1¢hetnobaavalentenmoreichargel andispetificallydngiodes waiarsakblein
surfactants such as nonionic surfactants; acids such as hydrochloric

tHO3¢id suifute paidanitde arid. acgtictacid and oxalic acid metal salts of
inorganic acids such as magnesium chloride, sodium chloride, aluminium

fter calc ’ . o pitate. silve |
sulfate; calgium, suifate, ammanium suiigfe. %Hm%%“gﬁi%%?m%"&% s as

nitrate, copper sulfate and sodium’'carbonate; s of fatty acids or
aromatic acids such as sodiym acetate, potassium 20 formate, sodiu
A0S A B A S DOACCIR SancyRdP riAeates oPRE
such as sodium phenqlate, metal salts of amino acids; ingrganic acid salts
A gFtaty SUeE St aPoth ABERSHES ShentaB ek sthEHBRIRIE HydideRforide
salts and aniline hydrochloride salts.
containing the binding resin or the monomer which is the raw material

thereof, the layered inorganic material in which at least a part has
been exchanged with the organic ion, the colorant, the wax component
and the charge controlling agent in the water-based medium to
produce the particles of the toner raw material mixture, the water-
based medium is removed from the produced toner particles and the
toner particles are washed and dried to yield the toner.

In the method in which the toner particles are directly obtained
by the suspension polymerization method, as the monomer which can
be used for forming the binding resin, specifically, styrene; styrene
derivatives such as o- (n-, n-)methylstyrene and m-(p-)ethylstyrene;
(meth)acrylate ester based monomers such as methyl (meth)acrylate,

ethyl (meth)acrylate, propyl (meth)acrylate, butyl (meth)acrylate, octyl
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Considering the stability of the aggregated particles, stability to heat and
with time of the aggregating agent and elimination upon washing, the
metal salt of the inorganic acid is preferable in terms of performance and
use. 5The amount of these aggregating agents to be added varies

(Hepending aa the yalsnaeeiine Gharge, isalyays.a SIalamaunt,and s

about 3% by weight or less in the case of the monovalent charge, about

(z%%%%%ﬂ%@é ,‘?Elg]%ﬁgﬁﬁgﬁ%ﬁa@%e% eCl%ic ‘Sf'td?qg?]é%yﬁaﬁfi&‘ﬁ%ﬁﬁlby

weight or less'in the case of the trivalent charge. The smaller 10 amount
f ' be added i ferable, and th
RSB HAVRE/ HBHEh UARGBL HorErEABIe e o b v

amount to be added can be reduced. The method for dispersion is
HUPAPFEREAY RtuRete HABDUBRERCK oW ADFBABALs such as a low
speed shearing mode, a high 15 speed shearing mode, a friction mode, a
(migjrh prexsdars st me el arvaralicuesl ornd dactie qaire fse abblivde the Pigise
speed shearing mode is preferable for making the particle diameters of
atkewdispelsion Qriby ta20-opri Yhignmaikigly speechsheating mogehibit a
dispersing machine is used, a rotation frequency is not particularly limited,
tlebiRigaly 4900 1RM A0itn3RRNR FRBy s dTRFEieratily G Q00FaM Lo
20,000 rpm. A dispersion time is not particularly limited, and in the case of

g@z%msﬁx%%biéﬂm%#ﬁ%ﬁd@&%ﬁ??&ﬁﬁﬁ%@ {ies, e e MREERIHIS 1 11T,
upon dispersion is typically OC to 150C (pressurized) and preferably 40C

10:98GacT e AiaNer lemperaTe is preferabl besause heyisgosity,of the
P& persion composed of ureamodified polyestrér and’the prepofymer (A) is
low and the dispersing.is easy, The amount of the water-based medium to
BB 1S iAo P by R 2 G0 e S B helghea
preferably 100 parts by weight to 1,000 1E)arts by weight relative to 100
SHAE B IWBIGHY G e 8k PESH Pt aRBITESHh PBARDEEMpHEHE pbKEEFs
such as urea-modified polyester and prepolymer (A). When it is less than
750 partSiynweight| the tdisgersed istatewfabedtemst thenfiasitippisysoty
and the 10 toner particles having the desired particle diameters are not
sehtairied rYhed itk ed s 2,006 parisdiy dveidghtritlis naveecofiophical. The
dispersant can he used if necessary It is preferable to use the dispersant

pgggkﬁgﬁ%h&@ﬁm,clﬁ size slistiputionoasenies sha and the.disRersimis
synthe.sis of the binding resin in order to increase the mechanical
strength and the color reproducibility of the toner.

The crosslinking agent used for the toner according to the present
invention includes divinyl benzene, bis(4-
acryloxypolyethoxyphenylpropane, ethylene glycol diacrylate, 1,3-
butylene glycol diacrylate, 1,4-butanediol diacrylate, 1,5-pentanediol
diacrylate, 1,6-hexanediol diacrylate, neopentyl glycol diacrylate,

diethylene glycol diacrylate, triethylene glycol diacrylate,

tetraethylene glycol diacrylate, polyethylene glycol "200, #400 #600
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15Various dispersants are used in order to emulsify or disperse an oil
phase in which the toner composition has been dispersed in the liquid
containing the water. Such a dispersant includes surfactants, inorganic
fine particle dispersants and polymer fine particle dispersants. 20The
dsunfabiantslipelche]l anoplsudiadtants kueh pslzlkylbengzenalsutioriate
salts, -olefin sulfonate salts and phosphate salts, cation surfactants such

(M3 AINiAe SafipyReX ayek asrIKYIam Ne: saltsharing dleakiokfattyiaeid
derivatives, polyamine fatty acid derivatives and 63 imidazoline, and

2 QUALBINANL ORI, Sl tYPeS ShichasAlky lirethyl aymgnium salts,

dialkyldimethyl ammonium salts, alkyldimethylbenzyl ammonium salts,

CIpO%réﬂHiylrg salts,n%lkyl isoquinolinium salts and benzethonium chloride,

noNIoRIC Strfactants 5such as fatty acid amide derivatives and polyvalent

alcohol derivatives, and ampbolytic surfactants such as_alanine,.
Pakﬁ&m&wﬁrr&@ﬁ%@ B e R GG R Hiacrlate.

NT-alkylN,N-dimethylammomum betaine, By using the surfactant having
tigerbamgl fbapeiti posdie Lo dHbvR 1o ele dliA G Btemely

small amount. The anionic surfactants having fluoroalkyl group preferably
teisedhigidivdelmethane tetraacrylate, oligoester acrylate and

methacrylate thereof, 2,2-bis(4-methacryloxy,
polyethoxyphenylDpropane, diallyl phthalate, triallyl cyanurate, triallyl
isocyanurate and trially trimeritate.

(Emulsification polymerization aggregation method)

In the emulsification polymerization aggregation method, the
toner is obtained by dispersing and/or emulsifying the oil phase or a
monomer phase comprising at least the toner composition or the toner
composition precursor in the water-based medium to granulate.

The toner for the electrostatic charge image development of the
present invention can easily exert the effects of the present invention
when produced by the emulsification polymerization aggregation
method in which the resin is made by the emulsification
polymerization, is hetero-aggregated together with the dispersion of
the layered inorganic material in which at least a part has been
exchanged with the organic ion, the pigment and the releasing agent,

and then the toner is produced by the emulsification polymerization
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fluoroalkyl carboxylic acids having 2 to 10 carbon atoms and metal salts
thereof, perfluorooctanesulfonyl disodium glutamate, 3-Lomega-
fluoroalkyl(C8 to C11)oxyl-1-alkyl(C3 to C4) sodium. sulfonate, 3- 15
[omega-fluoroalkanoyhC8 to CEO-N-ethylam o1-1-propane sodium
aggifegateo fluodlikgl ¢Cluw@2endambtegliatacils and metal salts thereof,
periluoroalkyl carho.c acids (C/7 to C13) and metal salts thereof,

perfluofitiadkyh{G14ifo- 12y sulfonie acidsiand meied salbs thereadd
perfluorooctane suifonic acid d ethanol amide, N-propyl-N-(2- 20

chyrexyethypperivaigastangsufoneamider ReflueroalkykEh 484 to as a

CIC)sulfoneamidepropyitrimethyl ammonium salts, perfli roalkYI(C6 to

,,%%qgé%é%}é'%@“%@e{ﬁigggpelgsa@gg ﬁg‘g}%‘%%rﬁﬁ%g@fggcﬁ@ Cleethyl

phate esters. Brand names inclu on S-111, 5-112,5-11

supplied from Asahi Glass Co.,ng\,%, Fullard FC-93, FC-95, FC-98,. .

S D S s SO A B S s ization.
(supplied from Daikin Industries, Ltd,), Megafac F-110, F-120, F-113, .
AT FORYGH R RS (LRI B BRI BREH HKCARRTCH SR i
Incorporated), F-Top EF-102, 103, 104, 105, 112, 123A, 123B, 306A, 501,

wigthogl lesugpliath o T dereri Proages € h the)orEenjernrp-200, the
F-150 (supplied from Neos Corporation). The cation surfactants include

caliphatic privhafynsecondsry disnorsecondatiiantle sicigsa gdiphatie mixed,
quaternary ammonium salts such as perfluoroalkyl(CG to ClO)suifonamide

aprdpyltrmetid anerieniurtrakls, aliph.afierednzalkeniansaltsrial in
benzethonium chloride pyridinium salts and im dazolium salts, as the

10 vhgnd é‘@!l@%%t_%gﬁ@ﬂ 111 2L dsupplind i %%@1@%@@%#&&%&%&"&59
FC-135 (supplied from 15 Sumitomo 3M Ltd.), Unidain DS-202 (supplied

g B T ) NSRS e [
(ERpshem Prodycts Go 1) a0t Fitoe F0(suepled fom Neos
particles by heating and fusing the aggregated particles.

In the aggregation step, the resin particle dispersion, the

15 layered inorganic material in which at least a part has been exchanged
with the organic ion, the colorant dispersion and if necessary the
releasing agent dispersion are mutually mixed and the resin particles
are aggregated to form the aggregated particles. The aggregated
particles are formed by hetero-aggregation, and at that time, it is

20 possible to add compounds having monovalent or more charge, such as
metals and ionic surfactants having different polarity from the

aggregated particles for the purpose of stabilization, and control of

particle diameters/particle size distribution of the aggregated particles.
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20As water hardly-soluble inorganic compound dispersants, tricalcium
phosphate, calcium carbonate, titanium oxide, colloidal silica and
hydroxyapatite can be used. It was confirmed that the fine particle polymer
had the same 65 effect as the inorganic dispersant. For example, MMA
Ipdipméndine paeticldsel wsiand Sriatistyrenking ¢alticieo3 hen and 2 um,
styrene-acrylonitrile fine particle polymer 1 um (PB-200FT [supplied from
t&ae Sornporatqnk SO B duiphlkedtiram Sekehls T echnopody éeSBerature
[supplied from Sekisui Chemical Co., Ltd.], SGP-30 [supplied from Soken],
oMigropearh [Sekisua Fine Lahemicalaresincluded. As the dispersant
usable by combining with the above inorganic dispersant and fine particle

polymeg dispersion igHid &é@%@%’d‘?u‘%&@?@%&? DY PRlymerRased,

protection colloid. For exam 10acids such. as acrylic acid, methacrylic

cid, crcyanoacrylic acid, a- cyanomethacrylic acid. itacanic aC| crg onic
Z}é hfu%érlc ac%altlcclléﬁ% %.%?d%h mﬁa c;écffdn §n%y§3l lX101}1(n ?h‘iaoryhc
monomer having hydroxyl group, e.g., p-hydroxyethyl acrylate,

R RS ErS THERLEIRED 4 S SRR oA T RS I BP0k Bropyl

methac late, 15 rhydroxypropyl a crylate, y-hydroxypropyl m.ethamylate,
expiBronparoRg i R Ro b hyaisRyproh ﬁméﬁﬁ@g@é@i
diethylene glycol monoacrvlate ester, diethylene glycol monomethacrylate

pestexlgdycéméhmonoathdate dsteroglyderinembaagmethderyilate lester,
N-methylol acrylamide and N-methylol 20methacrylamide; vinyl alcohol or

tahedhwithhvipyralebhohre. dorviryd methyliathesnvinyiethyl ethemaadavinyl
propyl ether, or esters of compounds containing vinyl alcohol and carboxyl

18EAYR O Y IRYE ACBTAKG VIRV (PTORiRNRAte 2Nt ¥iNYLRUEAIR A noed with
homopolymers or

the organic ion to the aggregated particle dispersion and evenly
adhering the layered inorganic material in which at least a part has
been exchanged with the organic ion on the surface of the aggregated
particles. In order to firm the adhesion of the layered inorganic
material in which at least a part has been exchanged with the organic
ion, another adhesion step can be provided in which the adhesion
particles are formed by adding and mixing the other fine particle
dispersion and evenly adhering the fine particles on the surface of the
aggregated particles after adhering the layered inorganic material in
which at least a part has been exchanged with the organic ion. This
adhesion particles are fused by heating to the temperature equal to or
higher than the glass transition temperature of the resin as is the case

with the above to form the fusion particles.
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copolymers of those having nitrogen atoms or heterocycle thereof, e.g.,
acrylamide, methacrylamide, diacetone acrylamide or methylol col munds
thereof, chlorides such as acrylic acid chloride and methacrylic acid
chloride, vinyl pyridine, vinyl pyrrolid.one, vinyl imidazole and ethylene
mine; palosyElylsaethasedearapouias Sush s RAIVeXyethideRt as the
polyoxypropylene, polyoxyethylene alkylamine, polyoxypropylene

Blyiaming o Rlixyathyirne Alkylamide . ARlyaxyRreRviene alkylamige,

polyoxyethylene nonylphenyl ether, polyoxyethylene lauryiphenyl ether,
olyoxyethylene stearylphenyl.ether.and polyhxyethylene, nonylphenyl
Y R R SR R e

hydroxypropylcellulpse and the like can be used. The toner particles,
Waﬂt“gﬂe‘bgiﬁ%ﬁa%%gvé a&e%%x@é‘ﬁ?%ﬁ?r%fé’%b‘&ﬁ%tﬁﬁ%%%@%%ﬁ&ﬁﬁéhe

emulsified dispersion (reactant) at 15 constant temperature range lower
stRAA-thd Fedin a3 iamsiior sént 2 cdntehiranonlfhble bripe by

solvent to make the connate particles, then, gradually raising the
elentpertatre dfthgeedtive kystaem vith stiideraminar flow to remove the

organic solvent, and performing desolvent. When the compound such as

calciuni2@lphesphdtersalt whichds sokuele i acidioralkal is\used asdhes
dispersion stabilizer, the calcium phosphate salt is removed from the fine

iRadicles 1y dissobing HRessatsium nbasphate-raltin dhe acidsychias.q,
hydrochloric acid and then washing with water. In addition, the salt can

vﬂlﬁghbf‘s %ﬂ‘@ﬂ@%&? %8'9?&%#? Qo%mc%ﬂmmq?uriﬁe\élgze#ﬁ Qeveral

dispersant Is used, the dispersant can remain on the surface of the toner

article, .. Furthermaqre in order to reduce the viscosity.of the
e M T G EB oS BB o TE7E pbLBERe to
use the solyent in which polyester such as urea-modified polyester and
frepbigmer 35 BIOSRbIE TiERSRIGMBRY 16 UsE RessBRiahPbbehash ifa te
particle size distribution becomes sharp. The solvent preferably has the
a}f@ﬁﬁ@@@lﬁr@ﬂ@gshﬁmm@bout 7 to yield colored toner particles. In

the drying step, the toner particles obtained in the washing step are
dried at the temperature lower than the glass transition temperature.
At that time, if necessary, drying air is circulated or the heating is
performed under vacuum.

In the present invention, in ofder to stabilize the dispersibility
of the resin particle dispersion, the colorant dispersion and the
releasing agent dispersion, the alicyclic compound of the organic metal
salt which is the emulsifier of the present invention can be directly
used. However, when due to pH dependent stability of the colorant
dispersion and the releasing agent dispersion, the dispersibility is not

always stable under a basic condition, the surfactant in some amount

55



10

20

10 and is volatile in terms of easy removal thereof'. As the solvent, for
example, toluene, xylene, benzene, carbon tetrachloride, methylene
chloride, 1,2-dichloroethan.e, 1,1,2-trichloroethane, trichloroethylene,
chloroform, monochlorobenzene, dichloroethylidene, methyl acetate, ethyl
cacdtatesedebieybetty ok etorieland wmethylisebiityhketosie gan-bield5 used
alone or in combination of two or more. In particular, aromatic solvents
dsyehrastoluene and xylene, and halogenated hydrocarbon such as
methylene chloride, 1,2-dichloroethane, chloroform and carbon
tetrachfoyide.ane prgigrabies dhe amaunt,affhe saVRNE O RS S8H1S such
typically O parts to 300 parts, preferably O parts to 100 parts and more 20
2 DIRIEARIY, 20 Patn B0 partslalie 1190, pats ol (e prepolymer (81
When the solvent is used, the solvent is removed from the reactant under
atmospheric pressure or reduced pressure after the extending and/or
A 8fo8d ﬂ%klgnagS ?%{ascﬁlé%ﬁi% %%diﬁ3§%oWe%%§%% yIHED HitABmiRS a1t
A reactjon time of the extending and/or crosslinking reaction is selected,
t?BPé&‘%T&)‘i‘étaé"Béﬁ?ﬂiﬁﬁlﬁPﬂfél%éé’twiW B§ e5MBiraT of madstyanate
group structure in the prepolymer (A) with amines (13), is typically 10
swilaetedts 40Hoasrmgeiéanigly houbsts 24buishandathiptene
temperature is typically OC to 150C and preferably 40C to 98C. The
oputslietydkrovirs sadadysd garisbenlesedsf ndeelsbane Spedificady dibutyhion ¢
laurate and dioctyl tin laurate are included. As the extending agent and/or
thlaencrasslinkingagenidhe IDpferemastionedi amings it d188dctant Hhd
the present invention, prior to the desolvent from the dispersion (reaction
tl%’|éﬂiﬁl9)1ﬁft§ﬁﬁﬂ§c%£&”£'}@W?r%@%%‘ﬁl@”9 TRAFHON, LIS preferable
that the connate particles are made by stirring and constringing the
oflSeRisIan Al aonstan! ismperaleangs plowerdnan g Iesn glass
transition point at concentration range of the organic Sofvent the s apeis
canfirmed, %n.d S bsegu. ntly th dﬁéolvent is performed at 10C to 50C.
A T AR o SHAE b SiPRnE 018 AT BE A et Ua B
the solvent. This condition is not the absolute condition, and it is
apdddsapfiRpap sidiiastan sl e otha sasiiton Hhvrat thetesdentration
of the organic solvent contained during the granulation is high, by
depieriad Bsereisessing eiatetemlisified figuids therfadticetshapeéasilyly
becomes spherical when liquid drops are integrated. When the
ceodentiatiorhaftbeniganicG9factant or the cationic surfactant. The

surfactants may be used alone or in combination of two or more.
Specific examples of the anionic surfactant include fatty acid
soaps such as potassium laurate, sodium oleate and sodium castor oil;
sulfate esters such as octyl sulfate, lauryl sulfate and nonylphenyl
ether sulfate; sodium alkyl naphthalene sulfonate such as lauryl
sulfonate, dodecylbenzene sulfonate, triisopropylnaphthalene sulfonate,
dibutylnaphthalene sulfonate; sulfonate salts such as naphthalene

sulfonate formalin condensate, monooctyl sulfosuccinate, dioctyl
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solvent contained during the granulation is low, the viscosity of the liquid
drops is high and the liquid drops do not form complete one patrticle to
remove Thus, it is necessary to set the optimal condition, and the toner
shape can be appropriately controlled by selecting the condition.
siiisthermoree it s pessibiedleanildh thecshape dy dbe satientaffhieate;
organically exchanged layered inorganic material. It is preferable that the

pREgaRisalexchanged Jayeredyingraanie matera)! §9 A5 H.0n%4 to

10% |n the solution or the dlsperS|on in terms of soli en its content is

nJ% 10e55(¥9h}|§h EBY e <9§ ha 2ol ?@%eeéil@é’%%%@'&

and e target oto talne “Because of low viscosity 0 the liquid
he I| uid dro nnoted durin stlrrln
<R Gy O B It AT PO BB Arch b e
drops becomes spherical. When it exceeds 10%, a production property is
Hotafet e AERBEG Y of 15 the liquid drops becomes too high, the
connate particle is not obtained and further the fixing performance is
deteriorare¢ific examenlavtifetihe rationDyDristiha Vohshelaverage salts
particle diameter UM to the number average particle diameter (Dn) can be
secantrclled byl ajustiod thie vehter ialyes lscositya the athlayeh viseesityr 2D
properties of the resin fine particles and the amounts to be added. Dv and

sBscanhe garitrelleckbytadiusting tha propetiies anstthe ameauntsof the
resin fine particles to be added. The toner of the present invention can be

sHSEd BSIRE AR, SAMRORE M -deyeloper. N this a3 ihetonsh FoMd bR

used by combining with a magnetic carrier. The ratio of the toner to the

ri edl e developer is prefera art b ei 10 parts
?ﬁwgeglg?h %%el%ngr} rela%{/e(t%ll% parts %/é\//v%ellg %/v%g ?ﬁer As

the magnetic carrier, iron powders, ferrite po
ammont mc(::ho ge (5lst ary ammomugx V\ﬁjlorlde distearylaimethyl

ammonium chloride, lauryldihydroxydiethylmethyl ammonium
chloride, oleylbispolyoxyethylenemethyl ammonium chloride,
lauroylaminopropyldimethylethyl ammonium ethosulfate,
lauroylaminopropyldimethylhydroxyethyl ammonium perchlorate,
alkyl benzenedimethyl ammonium chloride and alkyl trimethyl
ammonium chloride.

Specific examples of the nonionic surfactant include alkyl
ethers such as polyoxyethylene octyl ether, polyoxyethylene lauryl
ether, polyoxyethylene stearyl ether and polyoxyethylene oleyl ether;
alkyl phenyl ethers such as polyoxyethylene octylphenyl ether and
polyoxyethylene nonylphenyl ether; alkyl esters such as

polyoxyethylene laurate, polyoxyethylene stearate and polyoxyethylene
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magnetite powders and magnetic resin carriers having the particle
diameter of about 20 um to 200 am which are known conventionally can
be used. Coating materials include amino based resins, e.g.,
urea-formaldehyde resins, melamine resins, benzoguanamine resins, urea

owa&%slaﬁé@p%mgg £63i0S, 8K BRI IBSINSH A5 RMWINY AP,

polyvmyh ene based resins, e.g., acryl resins, polymethyl methacrylate
|tr|Ie esins, vmyl etate ns, vinyl alcoh
ﬁ%yg%ﬂ%?%% S e AR S R B0
resms and styrene acryl copoly esins, 15 halo enated
P&%y SREICHEITSR BOR AR Lhch e molyLat GIEEA GRS Sih dlow
polyethylene terephthalate resins and polybutylene terephthalate resins,
BBICaFbBALLE badermediiss poly ampretie ¥ssiry s ferselmmars duch
as polyvinyl fluoride resins, polyidnylidene fluoride, polytrifluoroethylene
n@lsmsypdhyﬂ@xafm@mmmymiéer@sidsp 0y copetimbnrsf vinylideneide;
fluoride and acryl monomer, copolymer of vinylidene fluoride and vinyl

rluaridel and ¢erpalyiaersof détrafie digéthdens andoYineylidenamfluoride and
non-fluoride monomer, and silicone can be used. If necessary, conductive .

HRewsIs Ay he reprtained i #1q 1GQaINOBS L Asi e £ondustive

powder, metal powders, carbon black, titanium oxide, tin oxide and zinc

Rxide a0 mf@ed@z&e&@e%@%ﬁ% a@ﬁﬁsr&p&e&g&@éyd';se@a&?& amide;

average particle diameter of 1 um or less. When the average particle

dlabrrtteter Is, 5Iar gr than 1 |rn it b come? d| flcult to o trol electrical

resistance. RESSRSPGHRY pres venti SOIéaln B BBYESGHE
e one ponent agnetlc toner_not using the carrier Q3 as the

Pﬁ) ﬁoﬁ%i}igérf%%nsé)ﬁ itan mogopaipitRtedrly BRI IR tiGAT Rikan

possible to perform 10 the good cleaning.
monostearate and polyoxyethylene sorbitan monooleate.

The content of the surfactant in each dispersion could be an
extent that does not inhibit the characteristics of the present invention,
1s generally a small amounﬁ, is about 0.01% by weight to 1% by weight,
preferably 0.02% by weight to 0.5% by weight and more preferably
0.1% by weight to 0.2% by weight. When the content is less than
0.01% by weight, the aggregation sometimes occurs particularly in the
state in which pH of the resin particle dispersion is not sufficiently
basic. In the case of the colorant dispersion and the releasing agent
dispersion, its content is 0.01% by weight to 10% by weight, preferably
0.1% by weight to 5% by weight and more preferably 0.5% by weight
t00.2% by weight. When the content is less than 0.01% by weight,

particular particles are liberated because the stability upon
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The dry toner of the present invention is excellent in fixing property at low
temperature, properly controls the charge, remains in a small amount after
the transfer in the apparatus using the blade cleaning and gives the image
with high quality and high resolution, 15 Example The present

algwentiononil beifgstherdesereday ke following Examples oub they

present Invention is not limited thereto. Hereinafter, "parts” indicates

wBRIts byhwelghti. Example & 201/, {e3eaR chambrianuipped with.a

cooling tube, a stirrer and a nitrogen introducing tube, 229 parts of

bispheno e(tp lene oxide. 2 mel adduct, 529 arts]]% isphenol.
e e e A e O SR e s
aggcigcq%cid nd 2 parts of dibutyl tin oxide were placed, and reacted at
0y 5t'8 Hdurs under atmospheric pressure. Subsequently, the reaction

was performed under reduced pressure of 10 mmHg to 15 mmHg for 5
hours. Thdhedeparisiohrimetfeticie spnpyanddtiad asviddadarfdd other
reaction chamber and reacted at 180C under atmospheric pressure for 2
fhsupsusislerivesibeagrimisdifiet polydsier agen Fhehesgitingnimmibidified
polyester esin had a number average molecular weight of 2,500, a weight
ageerageimedeatilapweight of &.700; erglask lsansition denperatd eodis A3t
and an acid value 25 mg KOH/g. 10Water (1200 parts), 540 parts of

agRrRan bladki Ridian 3hdsuaplied-romBegussadDBR abserbied olbent.
amount =42 mL1100 mg, pH 9.5) and 1.200 parts of the unmodifie

polyestes resi ixed;usi ixer, i
ining o L g M wis Ko 150 Tar g ek mot

AR S ST T e st g ol
example, metals and alloys of ferrite, magnetite, reduced iron, cobalt,
manganese and nickel, and magnetic materials such as compounds
containing these metals.

The charge controlling agent is not particularly limited, and in
the color toner, those which are colorless or thinly colored are
preferably used. For example, quaternary ammonium salt compounds,
nigrosine based compounds, dyes composed of a complex with
aluminium, iron or chromium and triphenylmethane based pigments
are used.

The inorganic particles include, for example, all particles of
silica, titania, calcium carbonate, magnesium carbonate, tricalcium

carbonate and cerium oxide typically used as an externally adding

agent for the toner surface. The organic particles include for example,
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A reaction vessel equipped with a stirrer bar and a thermometer, 378 parts
of the unmodified polyester, 110 parts of carnauba wax, 22 parts of
sahcylate metal complex E-84 (supplied 20 from Orient Chemical
Industries Ltd) and 947 parts of ethyl acetate were placed, which was then

MeaieeHRdo S0GkeRALA0G AL o BBW§ and cogled 19, 30G; over.ans ws

hour. Subsequently 500 parts of the'master batch and 500 parts of et
g were placed in the regction vessel and mixed for one houyr to yield
L§7 E_Ev%ﬁ use(?as 11 €X erna.ﬁ?f a(@dl a en(g fg gﬁl Ooli]lﬁit]io%u %%%

aterial solution. e resuﬁi%g faw matera
rts) was transferred.to the reaction vessel, using an Ultraviscomill

S A IEsy O & 3Rt AR IR BEHIBPOLS T G ke at
80% 5 by volume three passes were performed under the condition of a
flgifaterdiipshacdeartingmsur ahdalsiet perpheriidpecthoample,
m/second to disperse C.l. pigment red and carnauba wax to yield a wax
idispersivhagubsetuently, ci834quarisiof sir ethyt acetdte sotutitenld amide,
containing 65% by weight of the unmodified polyester resin was added to
hel et disper siortal BabSspeitseef @lryeredinarganic materiallishing
montmorillonite (Clayton APA supplied from Southern Clay Products) in

aehigh BidRagta parthadhgen madiiedwith aavalermnan, aimeRim salt
having .benzYI group was added to 200 parts of a 15 dispersion obtained
by-Redfrming one pass using Ultranscomill under the same condition as
the above, and stirred using T. K. Homodisper supplied from Tokushu

E;&ﬁg@%%g ghlé tlgég?r'l’ %gr 1@%%%3%@98%'813 gflse,P gggenrsoifotr(z)% rthe
layered inorganic material in which at least a part has been exchanged
with the organic ion, the colorant dispersion and the releasing agent
dispersion are mixed as described above, the content of the colorant
could be 50% by weight or less and is preferably in the range of 2% by
weight to 40% by weight. The content of the layered inorganic
material in which at least a part has been exchanged with the organic
ion is preferably in the range of 0.05% by weight to 10% by weight.
The content of the other component could be the extent which does not
inhibit the object of the present invention, is generally an extremely
small amount, and specifically n the range of 0.01% by weight to 5% by
weight and preferably n the range of 0.5% by weight to 2% by weight.
In the present invention, the water-based medium is used as

the dispersion medium of the resin particle dispersion, the dispersion

of the layered inorganic material in which at least a part has been
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The viscosity of the resulting dispersion of the toner materials 20 was
measured as follows. Using a parallel type rheometer AR200
(supplied from DA Instruments Japan) comprising a parallel plate with a
diameter of 20 min, a gap was set to 30 um, after adding a shearing force
eathasigedring spdedont 30,000 setondd@at:28Gi tethesttispeisioretfdbin o
toner materials, the viscosity (viscosity A) was measured when the
agheariiigispeeshwasichangeshitemdd sgaandol e 7 0:3ependstl fosgluific
seconds. Using the parallel type rheometer AR.200, the viscosity

Qisepsity &) hearing. farce
e e T AR AR such

ISperst f the toner materials. This result wag shown jn Table 1. n
ag ?gggﬁl'ger@ 3&2&%’[ §§lﬂ683de§v%d§ ggo‘ﬁr?gethbae?é %E?Peroaimd T?‘agneltq‘r%é%‘grl\y t’e
introducing tube, 62? arts of bisphenol A ethylene oxide 2 10 mol adduct,
Y8 8?%“&%1&%%%8 K%Bﬁ}l@fg‘%%&é P61 adduct, 283 parts of
terephthalic acid, 22 parts of trimellitic acid and 2 parts of dibutyl tin oxide
were aéaé&ea?ﬁﬁ’e%t‘g?éﬁ%%@%@%r BRERES tpideatisds heprreDy ef
Subsequently, the reaction was performed under reduced pressure of 10
theto 183aTh Bl cfobi51hdilrs e Besyprithepizetarl dntesmddigtecpolyedtey
resin. The resulting intermediate polyester resin had the number
adyeragegmolecnigsweiglt Hfr-2:100¢ eccwaighifeveragd mkleculan wWeighthe
of 9,500, the glass transition temperature of 55C, the acid value of 25 mg

alk @A tand a Bysraxd vade st 3h @géﬁ@%ﬁlﬁn%o%&%%%n% A &d for
u

reaction vessel equipped with a cooling tube, a sti or and a nitrogen

intr ' t ' i rresi 9. parts of
e B0 e o S meros Wb

ol %%1(3 haet e]igggr%g]:gccesdhgg{"%ig?eéshaving the narrower particle size

distribution. The aggregating agent is preferably a compound having
the monovalent or more charge, and specifically includes water soluble
surfactants such as nonionic surfactants; acids such as hydrochloric
acid, sulfuric acid, nitric acid, acetic acid and oxalic acid; metal salts of
inorganic acids such as magnesium chloride, sodium chloride,
aluminium sulfate, calcium sulfate, ammonium sulfate, aluminium
nitrate, silver nitrate, copper sulfate and sodium carbonate; metal
salts of fatty acids or aromatic acids such as sodium acetate, potassium
formate, sodium oxalate, sodium phthalate and potassium salicylate;
metal salts of phenol such as sodium phenolate; metal salts of amino
acids; inorganic acid salts of fatty acids or aromatic amines such as

triethanolamine hydrochloride salts and aniline hydrochloride salts.
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synthesize a prepolynier. The content of socyana e in the resulting
prepolymer was 1.53% by weight. In a reaction vessel equipped with a
stirrer bar and a thermometer, 170 parts of isophoro e diamine and 75
parts of methyl 5ethyl ketone were placed, and reacted at 50C for 5 hours
Cinsydéhesiz eha ketithieycoimbeungk re tedultingikibtiminie iedrapeund had
an amine value of 418 mg KOHig. In a reaction vessel, 749 parts of

aieWisRarsion af the st matelialss ddb Prate RHDeRISRAMDE A

parts of the ketimine 10 compound were placed, and mixed using a TK

o2le e (Ruaplied fram Tk A5k At 5,000 g for one

minute to yi n oil phase mixture. In a reaction vessel equipped with a
stigrer bar and a,thermometer, 683 parts of water, 11 parts of Elem nol

p Qf”gﬁlfg}ﬁﬁlﬁﬁ 5S4t of sulfate ester of ethylene oxide adduct of
metbacrylic acid) (supg)lied from Sanyo Chemical Industries, Ltd.), 83

parts of SRS 8 HhHEENIGRERFICRERETE parke sidslitg dertdte

and 1 part of ammonium persulfate were placed, and stirred at 400 rpm
dfgrepsimmateshe yielanctiqdidenniisione Thelivatemsnsidh srasweatead

20 up to 5C and reacted for 5 hours. Subsequently, 30 parts of an
1aguent s Yohtioreof 16 bleneight Bencasnivfit persulfate avas taddecd;and

the maturation was performed at 75C for 5 hours to prepare a resin
apaticiedispersiomt or less in the case of the bivalent charge, about
0.5% by weight or less in the case of the trivalent charge. The smaller
amount of the aggregating agent to be added is more preferable, and
the compound having the higher valence is more suitable because the
amount to be added can be reduced.

The method for dispersion is not particularly limited, and
publicly known equipments such as a low speed shearing mode, a high
speed shearing mode, a friction mode, a high pressure jet mode and an
ultrasonic mode can be applied. The high speed shearing mode is
preferable for making the particle diameters of the dispersion 2 um to
20 pm. When a high speed shearing mode dispersing machine is used,
a rotation frequency is not particularly limited, is typically 1,000 rpm
to 30,000 rpm and preferably 5,000 rpm to 20,000 rpm. A dispersion
time is not particularly limited, and in the case of a batch system, is

typically 0.1 minutes to 5 minutes. The temperature upon dispersion

is typically 0°C to 150°C (pressurized) and preferably 40°C to 98°C.
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(Particle diameters and distribution of dispersed particle's diameters of
dispersoid particles in toner material liquid) In the present invention,
diameters of dispersoid particles and distribution of dispersed particle's
diameters in the toner material liquid were measured using "Microtrack
TUPAitbet (Gupplied from iNikkise),sdrid analyzed tliging andoalysishe
software, "Microtrack Particle Size Analyzer 'Ver. 10.1.3-016EE (supplied
diegrarNlikkisoin ppesificalisdhetones amiryiab iguid taemihg sqlveniused )

for making the toner material liquid were added in a 30 rah sample bottle

i L0 madesfiom @{gﬁggggéegagg 10% by mass dispersion. The resulting

dispersion was treated using "Ultrasonic dispersing device W-113 MK-II"

(cupplied I Horga Festones o, L r 2 minee . Usiba e

solvent useg%?l%nakmg Re toner material I gro

easured, then the dispersion was dropped, and 15 the dispersed
OHhEe L aaTEe! WA WIUTER RORheoPBGhds Al AP 87t
sample loading in the device is in the range of 1 0 10. In the present

b adgidntent MRt Ryimsesiint dansstird A e tisehsomgitaint <d
that values of sample loading in the device is in the range of]. to 10 in

thertenof greaswsmentoepoduoitiliyropthel 20disheester particle's urea-
diameter. In order to obtain the value of the sample loading, it is

metErshnoly adjiestihé prepubtoftheAlispaidieon i beldeppets 50 parts
Measurement and analysis conditions were set as follows: Distribution

hefisRiayhvolume; pastisiardigmeter givisionselestigns siandardopumhar e

channels: 44, measurement time: seconds, measurement number: once,

ol %R‘?Eﬁ%@%?ﬂUYﬁQ%HQ%%%@eE%%QJ%&@%%@%&?E'%%Q%%Edo%’ﬁ%}ge%

g/cm As the value of the refraction, index of the solvent, the va

e salvent used for the toner.material liquid. among the values described
e He ot MU Cbi oG B ehdarB e SR Ed oy KiK.

was used. A )
dispersant can be used if necessary. It is preferable to use the

dispersant because the particle size distribution becomes sharp and
the dispersion is stable.

Various dispersants are used in order to emulsify or disperse
an oil phase in which the toner composition has been dispersed in the
liquid containing the water. Such a dispersant includes surfactants,
inorganic fine particle dispersants and polymer fine particle
dispersants.

The surfactants include anion surfactants such as alkylbenzene
sulfonate salts, a-olefin sulfonate salts and phosphate salts, cation
surfactants such as amine salt types such as alkylamine salts, amino

alcohol fatty acid derivatives, polyamine fatty acid derivatives and
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Water (990 parts), 83 parts of the resin particle dispersion, 37 10 parts of
Eleminol MON-7 (supplied from Sanyo Chemical Industries, Ltd.), an
agueous solution of 48.5% by weight of d.odecyldiphenyl ether sodium
disulfonate, 135 parts of Sett gen BS-R-3 (supplied from Daiichi Rogyo

ipeiialoliGe,, ditd. an @Raueoyssotutien ohllbyyyerightehaupolymer
dispersant, sodium carboxymethylcelltdose and 90 parts 15 of ethyl

adRetateanemixad anchstireddo W?A‘ﬂk;y}'&%&éﬂﬁﬁ%ﬁ%giﬁ@m saltéhe

oil phase mixture (867 parts) was added to 1200 parts of the water-based

a)%ﬂ%&%g%ﬁ%%%?f@%ﬁgﬁ{iﬁts?’aoﬂg,r Msing the, T mofe homom

m salts N
utes to prepare a dispersion(emulsified slurry).

. 20Subsequently in a reaction vessel equipped with a stirrer bar and a
R TR L T BA Gy WAL Bl Hs SIVBHE i oG
at 30C for 8 hours and the maturation was performed at 45C for 4 hours to
siiehias diifersion auHe Aerheribigmeaddrabe phintialaniinbiermoyives,
and the number average particle diameter (Dn) of the toner of the present
apdentoriwbre hreasueturdsing G pesticlersire.measuring
device,"Multisizer III" supplied from Beckman Coulter at an aperture
daideceiel Gfh 0o Hy Bty ansly zZk thbyyaaalysissbitareciBe okt -alky1-
Coulter Mullisizer Version 3.51). Specifically, 0.5 mL of 100% by weight of
NhE stifactat . (atkylbenzeng sitonate salt, Neogen SC-A: supplied from
Daiichi Kogyo Seiyaku Co., Ltd.) was added to a 100 mL beaker made

from glags. fhen 42-0:Qt £AFR 1NSL WaS 2AdRY NG MXEENSIGE, ossible
to achieve the effect in an extremely small amount. The anionic
surfactants having fluoroalkyl group preferably used include
fluoroalkyl carboxylic acids having 2 to 10 carbon atoms and metal
salts thereof, perfluorooctanesulfonyl disodium glutamate, 3-lomega-
fluoroalkyl(C6 to C11l)oxyl-1-alkyl(C3 to C4) sodium sulfonate, 3-
[omega-fluoroalkanoyl(C6 to C8)-N-ethylaminol-1-propane sodium
sulfonate, fluoroalkyl (C11 to C20) carboxylic acids and metal salts
thereof, perfluoroalkyl carboxylic acids (C7 to C13) and metal salts
thereof, perfluoroalkyl (C4 to C12) sulfonic acids and metal salts
thereof, perﬂuorooétane sulfonic acid diethanol amide, N-propyl-N-(2-
hydroxyethyl)perfluoroactanesulfoneamide, perfluoroalkyl(Cé to
C10)sulfoneamidepropyltrimethyl ammonium salts, perfluoroalkyl(C6
to C10)-N-ethylsulfonyl glycine salts and monoperfluoroalkyl(C6 to

C16)ethyl phosphate esters.

64



10

20

10 microspatula, and 80 mL of ion-exchange water was added. The
resulting dispersion was treated using JjlLrasonic dispersing device
W-113 MR-II" (supplied from Honda Electronics Co., Ltd.) for 1.0 minutes.
The dispersion was measured using the Multisizer Hfl and using isoton Hl
(suppliéd frodrrBecksnare Qodteuas] the SdluiioR fbi A 53rEES (wameiddT he
toner sample dispersion was dropped so that the concentration in the
fietevicesitdicateds8C 2% ipdhe MaastHeRn®@s |Fhepraseny g1 gagurement
method, it is important to make the concentration 8 2% in terms of

(d08RIement repreaushilish NG gTotia Rradused in theparicle diameles
in this range. 20The dispersion slurry (100 parts byht) was filtrated under

B R BTG SRS AN IR, PRI ST TG AS HETE AP -

added to a filtration cake, and 'mixed a rpm Usihg

0 TSN MR EAOAG SIS SO, AR AR Ao BT

using the TIC mode homomixer for 10 minutes, and then I'll trated. The
Fiokredehahe witeri(@oWis} Wad added 16 heifthePs Fediting04

filtration cake, and mixed at 12,000 rpm using the TK mode homomixer for
(awpmlindtdeo anddhisdwes Yepdaed Soblain. b ftairiitmatidh dikel - 150
The resulting final filtration cake was dried using a shield type dryer at
(o ior 8- bmudécand sieyedawitmmesh having openings of 75 10um to
yield toner base particles. Hydrophobic silica (1.0 part) and

hydrophohie ditaniun exice (25 patislas Bxtemaly Addesageare addes:

to 100 parts of the
secondary amine acids, aliphatic quaternary ammonium salts such as
perfluoroalkyl(C6 to C10)sulfonamide propyltrimethyl ammonium
salts, aliphatic benzalkonium salts, benzethonium chloride, pyridinium
salts and imidazolium salts, as the brand names, Surflon S-121
(supplied from Asahi Glass Co., Ltd.), Fullard FC-135 (supplied from
Sumitomo 3M Ltd.), Unidain DS-202 (supplied from Daikin Industries,
Ltd.), Megafac F-150, F-824 (supplied from Dainippon Ink And
Chemicals, Incorporated), F-Top EF-132 (supplied from Tohchem
Products Co., Ltd.) and Ftergent F-300(supplied from Neos
Corporation).

As water hardly-soluble inorganic compound dispersants,

tricalcium phosphate, calcium carbonate, titanium oxide, colloidal

silica and hydroxyapatite can be used.

It was confirmed that the fine particle polymer had the same
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resulting toner base particles, and mixed using Henschel mixer (supplied
from Mitsui Mining Co., Ltd.) to produce the toner. 15 Example 2 The
toner was produced in the same way as in Example 1, except that the
amount of the exchanged layered inorganic material (brand name: Clayton
effeeptothe auderhwasdiangetfromd parts tordsl YaMs\ 20 Examdiasd
The toner was produced in the same way as in Example 1, except that

pdziaylen ARA was chamgedtio enlayaied inaigasicsnmateialinzo morillonite
(Clayton HY supplied from Southern Clay Products) in which at least a

sthastRag permpedified with ARRMPBORIHEY Salt having podiexyethyiens

group. Example 4 The toner was produced in the same way as in

frgéma Q&eﬁp&%%%&%%% @@?%Q%Hlﬁg (g: %‘%‘%G%B%E@nﬁ '?g C%%%?D%)}é’vaﬂ?er SB

changed r partsto 1.4 par Example he tone S
S TR N e SE S
Example 6 The toner was produced in the same way as in Example 1,
Selken t%&?ﬂ%%ﬁﬁ@ﬁ%?@l%‘% Gl B aﬁ%ﬂ%ﬁ@ﬁamged from 3
parts to 6 parts. 15 Example 7 .

As the dispersant usable by combining with the above
inorganic dispersant and fine particle polymer, dispersion liquid drops
may be stabilized by polymer based protection colloid. For example,
acids such as acrylic acid, methacrylic acid, a-cyanoacrylic acid, a-
cyanomethacrylic acid, itaconic acid, crotonic acid, fumaric acid, maleic
acid and maleic acid anhydride; or (meth)acrylic monomer having
hydroxyl group, e.g., p-hydroxyethyl acrylate, B-hydroxyethyl
methacrylate, f-hydroxypropyl acrylate, f-hydroxypropyl methacrylate,
y-hydroxypropyl acrylate, y-hydroxypropyl methacrylate, 3-chloro-
hydroxypropyl acrylate, 3-chloro-hydroxypropyl methacrylate,
diethylene glycol monoacrylate ester, diethylene glycol
monomethacrylate ester, glycerine monoacrylate ester, glycerine
monomethacrylate ester, N-methylol acrylamide and N-methylol
methacrylamide; vinyl alcohol or ethers with vinyl alcohol, e.g., vinyl
methyl ether, vinyl ethyl ether and vinyl propyl ether, or esters of

compounds containing vinyl alcohol and carboxyl group, e.g., vinyl

acetate, vinyl propionate and vinyl butyrate; homopolymers or
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-Preparation of colorant dispersion (i)- Carbon black (supplied from
Degussa: Printex 35) 125 parts Ajisper PB821 (supplied from Ajinomoto
Fine Techno)18.8 parts and 20ethyl acetate (supplied from Wake Pure
Chemical Industries Ltd.)356.2 parts were dissolved/dispersed using Ultra
ceeomil sk pilidth o malviex)riot preparea @ colarabicdispessiontidreof, e.g.,
dispersing the colorant (black pigment). (Preparation of releasing agent

2 CiSnersian) Reepaationnilelenaing ageni Gispatsion {1 )wasgemponent
A) Carnauba wax (melting point: 83C, acid value 8 mg KOHlg, 5

c%%%ﬁi;gga%iﬂfi‘e ggﬁ%%}i@@sﬁ%ﬂ §Qa89§5§§c ey o FIAYI Aggtate

rom ) Pure Chemical Industries Ltd.)270 parts were

w%;{gulv rézed. Hs_igx O%_I raviscomill ?ﬂ?ﬁ”e% .froq; Iinr%ﬁ%t]&%rep%rg 3
Meleasing dgehtdi gers on (1) 18preparationof fayéred indrganic’
_material exchanged with organic cation (shape-altering agent dispersion
nﬂ)dazole and ethylene imine; polyoxyethylene based compounds such
as polyoxyethylene, polyoxypropylene, polyoxyethylene alkylamine,
polyoxypropylene alkylamine, polyoxyethylene alkylamide,
polyoxypropylene alkylamide, polyoxyethylene nonylphenyl ether,
polyoxyethylene laurylphenyl ether, polyoxyethylene stearylphenyl
ether and polyoxyethylene nonylphenyl ester; and celluloses such as
methylcellulose, hydroxyethylcellulose and hydroxypropylcellulose and
the like can be used.

The toner particles altered in shapes can be made by stirring
and constringing the resulting emulsified dispersion (reactant) at
constant temperature range lower than the resin glass transition point
at concentration range of the organic solvent to make the connate
particles, then, gradually raising the temperature of the entire system
with stirring laminar flow to remove the organic solvent, and
performing desolvent. When the compound such as calcium
phosphate salt which 1s soluble in acid or alkali is used as the
dispersion stabilizer, the calcium phosphate salt is removed from the
fine particles by dissolving the calcium phosphate salt in the acid such

as hydrochloric acid and then washing with water. In addition, the
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Clayton AR.A (supplied from Southern Clay Products)30 parts and

ethyl acetate (supplied from Wake Pure Chemical Industries 15Ltd.)270

parts were wet-pulverized using Ultrav comill (supplied from Imex) to

prepare a shape-altering agent dispersion A. Polyester (1) Polyester resin
sgnposetkoftizisphenal Apredeng oxideadeiudt, 220 disphenol A

ethylene oxide adduct and a terephthalic acid derivative (Mw 50,000, Mn

3,000, geichyalue mgg@@aé% ydry! YRIUGIZEPH KOS rEehasl @dhe
softening point 112C) 350 parts colorant dispersion (1)237 parts shape

S@geargégozg&%t iﬁ@g@g@i@l@ parts releasing agent dispersion (1)304

parts an ydrophobic silicon oxide fine particles (R972 supplied
from A%J'oglcl 17.8 parts wer mged d thﬁ{gu Q%ést%rreq %jkrllglﬁeln

uniform Ct‘ﬁis SOMtGR Was mate the Soltticn A 1y o speTsion
containing the toner composition component, it is possible to use the
solvent in which polyester such as urea-modified polyester and
prepolymer (A) is soluble. It is preferable to use the solvent because
the particle size distribution becomes sharp.

The solvent preferably has the boiling point of less than 100°C
and is volatile in terms of easy removal thereof. As the solvent, for
example, toluene, xylene, benzene, carbon tetrachloride, methylene
chloride, 1,2-dichloroethane, 1,1,2-trichloroethane, trichloroethylene,
chloroform, monochlorobenzene, dichloroethylidene, methyl acetate,
ethyl acetate, methyl ethyl ketone and methyl isobutyl ketone can be
used alone or in combination of two or more. In particular, aromatic
solvents such as toluene and xylene, and halogenated hydrocarbon
such as methylene chloride, 1,2-dichloroethane, chloroform and carbon
tetrachloride are preferable. The amount of the solvent to be used is
typically O parts to 300 parts, preferably 0 parts to 100 parts and more
preferably 25 parts to 70 parts relative to 100 parts of the prepolymer
(A). When the solvent is used, the solvent is removed from the

reactant under atmospheric pressure or reduced pressure after the

extending and/or crosslinking reaction of modified polyester
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Meanwhile, 100 parts of a calcium carbonate dispersion in which 40 parts
of calcium carbonate particles had been dispersed in 60 10 parts of water
and 200 parts of an aqueous solution of 1% Serogen BS-H (supplied from
Daiich Kogyo Selyaku Co., Ltd) and 157 parts of water were stirred using

(hediHembdispen mmedel (supplied from Primix) (this solution was
made the solution B). Furthermore, using the TK Homomixer Mark 2 F
model ( ied fr i I e soluti nd 25 :
parts of e aaton A ol ShacaTa 008 1o far ShCLLb 1 den i
t ixture, and subsegquently stirred at room temperature at atmaspheric
Sﬁbrlegégﬁcrfé %)giﬁé %mp?gepe%%?ﬁ?éel%ﬁr?gr or Zlggf%b%Q o%rﬁ% fﬁél%R/Qf{t.
ubsequently, hydrochloric acid was added to remove Gale um
SR G PR RIHEE WS Yo RaSHE® WRHNFALeL) dried aiines (B),
classified to yield the toner. The average particle diameter of the toner
154882 Ui L E arapie s (preh avvh b desneiritablit 2ohvemy to 24 Aours.
monomer mixed solution in which 100 parts by weight of styrene and 0.7
Aparsdtiowéighpef aiurtary butyb-péyoXidethabbéEnamikedafpifatriyyiaas
continuously added in 30 minutes into an autoclave comprising a stirrer
toopfrdlled Bh2 1a® dg &heatingdevies and acorlingideviess and. kept for
30 minutes with keeping the temperature at 215C to yield a resin without
SpbentaThe daskiing resinwathiodhaolvsnnad amelegulan.weight peak
Mp of 4,150 and the weight average molecular weight Mw of 4,800.

I i resi ifi ispersion) 10In a vessel equipped with a
é%)l r?gggﬁtégg Céar%%e%g?r?}lg] %@ﬁpg?t?bé;%é%?]%ng%&gtﬁl%%nﬁa%% and one Fait
a& Iygei%?lttog thcel g}r}{onic ?kg&ulsifier rand name: Neogen SC-A supplied

rom auchl%ogyo gltﬁfla o1t .) were placed, stirred and dissolved,
and su%se uently a monomer mixed solution composed of 75 parts by
weight oF /Pl S5 hERERPRBIGNTIST ot a Rt and Bo% paas by
weight of divinyl benzene was stirred and dropped to yield a monomer
difRAgiien Heparsisroluti@ubsiquahtyewhengiossaralfesistans iedation
vessel equipped with a stirrer, a pressure indicator, a thermometer and a
réroppun,is preferable that the connate particles are made by

stirring and constringing the dispersion at constant temperature range
lower than the resin glass transition point at concentration range of
the organic solvent, the shape is confirmed, and subsequently the
desolvent is performed at 10°C to 50°C. The toner is altered in shape
by stirring the liquid before the removal of the solvent. This condition
1s not the absolute condition, and it is necessary to appropriately select
the condition. When the concentration of the organic solvent
contained during the granulation is high, by reducing the viscosity of
the emulsified liquid, the particle shape easily becomes spherical when

liquid drops are integrated. When the concentration of the organic
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20120 parts by weight of distilled water was placed, an inside thereof was
replaced with nitrogen, then the temperature was raised to 80C, 5% by
weight, of the above monomer emulsified dispersion was added to the
pressure resistant reaction vessel, further 1 part by weight of an aqueous

seRletionaft2% &y Weightpdiassiun perfitfaie wasthdded dbergto fahe
perform an initial polymerization at 80C. After the completion of the initial

hﬁ@t’iﬂ”?ﬁ@%ﬁt@nhf?ﬁ temperatueMes Faised YR P 8% %ﬂ%@%%‘iﬁ%

monomer emulsified dispersion and 4 parts 5 of 2% by weight potassium
pRELRUIIAIE WIS ACdORAYET 3 IONER, SUBREIIY KER 310 SBMG cion,

temperature to yield a styrene ase§ resin emulsified SOIUtiON With &

rticle diameter of 15 and a solid concentrati f 40%. The resulting

AR eUTCH S0 P AP B ERT B IS B S Tatng

can be stably polymerized. 10 As a result of separating the resin b
C@éﬁ%m@ingﬁfﬁétkeeém@ﬁﬁnéwédﬁa%mgiéﬁ StaPRANg e hB I EBAlar

weights, the weight average molecular weight Mw was 950,000 and the
condratiutdriveiers peaiaN sras 70800009 @ evatniouskasader It is

(brand name: KRC kneader 15 supplied from Kurimoto Ltd.), 100 parts by
pueighitodé tteatesie witheui sdlyeat dnank3sl pasts tyd irriglatefithe sesinal is

emulsified dispersion were continuously mixed and water was removed by

chealing @ha [Roket tepnpeyatu el 25E o eldan BYaReEdi®nn terms of
dehydrated kneaded product in which the water content was 0.1% or less.

sdhe. coptanhaf 2Q thedgsiduplnenomer i dhedigsulting. eVanoiation s the

dehydrated kneaded product was 80 ppm. After cooling. the evaporation

ehydrated kneaded praduct,was roughly pulverized using a hammer mill,
o e L R A e

eI ARSI Bstl e samncyas o e
resin (1). 5 Example 9

are connated during stirring and constringing, the target connate

particle is not obtained and the liquid drop's becomes spherical. When

it exceeds 10%, a production property is deteriorated, the viscosity of
the liquid drops becomes too high, the connate particle is not obtained
and further the fixing performance is deteriorated.

Meanwhile, the ratio Dv/Dn of the volume average particle
diameter (DV) to the number average particle diameter (Dn) can be
controlled by adjusting the water layer viscosity, the oil layer viscosity,
properties of the resin fine particles and the amounts to be added. Dv
and Dn can be controlled by adjusting the properties and the amounts

of the resin fine particles to be added.

The toner of the present invention can be used as the two
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Na3P0O4 (5 partass) was introduced in 500 parts by mass, which was then
heated at 60C, and subsequently stirred using a Clearmix high speed
stirrer (supplied from M technique, peripheral speed 22 m/s). An agueous
solution in which 2 parts by mass of CaC12 10 had been dissolved in 15

chRPo Ry Bl dheroniexchanaaswatge was Auicklysadded dhegsto to
yield a water-based medium containing Caa(P0O4)2. Polymerizable

CSRAMEE SERNEIRRAY DL MAR T oM PaIRARPRIeRR

15Colorant C.I. pigment blue 15:37.5 parts by mass Charge cont

agent (supplied from Orient Chemical e Lt .%I %usl part%mas Polar
C?égs}ﬁ,l sé)tlg%%élg péﬂ/gﬁsg{aer part® %ryl%g&&‘g% ‘?3’ ALY} W@%,‘ﬁe&?
molet%?lar wejght 7,500) 20Releasing agent, ester wax (maximum

PEXBRHEMTR SOOI RBSPREFFHTISE, 28594k Iy irish CriyibA APA

(supplied from Southern Clay Products) 15 parts by mass
carrier. As the magnetic carrier, iron powders, ferrite powders,

magnetite powders and magnetic resin carriers having the particle
diameter of about 20 um to 200 pm which are known conventionally
can be used. Coating materials include amino based resins, e.g., urea-
formaldehyde resins, melamine resins, benzoguanamine resins, urea
resins, polyamide resins and epoxy resins. Also, polyvinyl and
polyvinylidene based resins, e.g., acryl resins, polymethyl
methacrylate resins, polyacrylonitrile resins, polyvinyl acetate resins,
polyvinyl alcohol resins, polyvinyl butyral resins, polystyrene based
resin such as polystyrene resins and styrene acryl copolymer resins,
halogenated olefin resins such as polyvinyl chloride, polyester based
resins such as polyethylene terephthalate resins and polybutylene
terephthalate resins, polycarbonate based resins, polyethylene resins,
fluoro terpolymers such as polyviny! fluoride resins, polyvinylidene
fluoride, polytrifluoroethylene resins, polyhexafluoropropylene resins,
copolymer of vinylidene fluoride and acryl monomer, copolymer of
vinylidene fluoride and vinyl fluoride and terpolymer of
tetrafluoroethylene and vinylidene fluoride and non-fluoride monomer,

and silicone can be used. If necessary, conductive powders may be
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Meanwhile, the above materials were heated at 60C, stirred and
respective materials were dissolved or dispersed uniformly in the
polymerizable monomer. 2,2'Azobis(2,4-dimethylvaleionitrile as a
polymerization initiator was added thereto to prepare a poly errzable

e ition I lymeri e.mo r compesition was
i e R L et T
at 60C under nitrogen atmosphere for 15 minutes using the Clearmix high
ST S St DR oI A SBL G, PEriEHara L 525 b car e
10generate particles of the poly erizable monomer composition in the
UHe r-bqé%aerﬁé&iiﬁﬁﬁ?.tw&é?%Téé@?%iBﬁ?fﬁé%ﬁfé%Wﬁst%ﬁﬁéH?&ﬁdP?Ffélde
composition was introduced in an apparatus for polymerization comprising
dadutletone@Sirting didgsGupiibdirohe SiupkeP artec)]T epokimetizable
monomer was reacted at 60C under nitrogen 15 atmosphere for 5 hours
lasthestiriing theastjriing:wing:atd fifieximumcpetiptieral gpeed of Sigisir.
the polymerization apparatus 11. Subsequently, the temperature was

raised Q80 @nddhehieahyrrerizalele meremer Was fuethareasteddona
hours. After terminating the polymerization reaction the product was

asheck 20dried.and elassified:ta yigld the tonef.TBe AveiRoe ARG netic
diameter of the toner particles was 5.8 am Comparative Example | The

Joner was produced in he same way as in Example

By using the toner of this invention, it is possible to perform
the good cleaning.

The dry toner of the present invention is excellent in fixing
property at low temperature, properly controls the charge, remains in
a small amount after the transfer in the apparatus using the blade
cleaning and gives the image with high quality and high resolution.
Example

The present invention will be further described by the following
Examples, but the present invention is not limited thereto.
Hereinafter, "parts" indicates "parts by weight".

Example 1

In a reaction chamber equipped with a cooling tube, a stirrer
and a nitrogen introducing tube, 229 parts of bisphenol A ethylene
oxide 2 mol adduct, 529 parts of bisphenol A propylene oxide 3 mol

adduct, 208 parts of terephthalic acid, 46 parts of adipic acid and 2
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except that Clayton APA (supplied from Southern Clay Products) was not
added. Comparative Example 2 The toner was produced in the same way
as in Example 1, 5 except that the amount of Clayton APA (supplied from
Southern Clay Products) was changed to MEK-ST-UP (Nissan Chemical

plndusiriash hig)) ¢ Compasative Exaeple A dhedaneswvas psodaged N 1he s
same way as in Example 1, 10 except that Clayton APA (supplied from

@%&@f&@égyﬁrﬁdmgﬂé@%&.ha@q]%%ég(agﬂﬁ%mgs jgygred inorganic

material montmorillonite (brand name: Kunipia supplied from Kunimine
Industries Co,, Ltd.). Comparative Ex le 4 In.1300.parts of ion
D e T o Gl 8 b ba  TeEvedehib by
the followjng formula A and 4 parts of an anionic surfactant (Neogen SC-A
hé)bﬁﬁlieﬂ?ﬁﬁv Dt Kogybrgarie @39 PRV pked dierl to the
emulsified and dispersed using T.K. homomixer MARKII2.5 (supplied from
reRSHEEEHuERy T RS WadHEdteandersnanant pressoriosdae for
500 kg/cm2 in PANDA 20 2K type which was operated for 30 minutes
2THvewr thieo raitlne swas cootedi dnedremiovedeto yield a layered inorganic
material A dispersion. This was dried under reduced pressure to eliminate

the watEhtoryialdtangyesedddttigdnio matesiakAsin had Bent@Rgewaserage
produced in the same way as in Example 1, except that Clayton APA

nisuRRlied fam BouthenuGlay RiadHetwas changsd taithedayeradr 6,700,
inorganic material A.

a glass transition temperature of 43°C and an acid value 25 mg KOH/g.
Water (1200 parts), 540 parts of carbon black Printex 35
(supplied from Degussa; DBP absorbed oil amount =42 mL/100 mg, pH
9.5) and 1200 parts of the unmodified polyester resin were mixed using
Henschel mixer (supplied from Mitsui Mining Co., Ltd.).The resulting

mixture was kneaded at 150°C for 30 minutes using a two roller,
extended by applying pressure and cooled , then pulverized by a
pulverizer to prepare a master batch.

A reaction vessel equipped with a stirrer bar and a
thermometer, 378 parts of the unmodified polyester, 110 parts of
carnauba wax, 22 parts of salicylate metal complex E-84 (supplied
from Orient Chemical Industries Litd.) and 947 parts of ethyl acetate
were placed, which was then heated up to 80°C, kept at 80°C for 5

hours and cooled to 30°C over one hour. Subsequently, 500 parts of

the master batch and 500 parts of ethyl acetate were placed in the
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Formula A:1\ilgo ',A 1 0.3(01-)2(C03)0.15 0.57H20 5 Comparative

Example 5 -Synthesis example of polyester e Terepbthalic acid

(TPA) and isophthalic acid (IPA) as bivalent carboxylic acids,

polyoxypropylene(2.4)-2,2-bis(4- hydro yphenyDpropane (EPA-PC)) and
lene(2,4)-2,2-pis(4- 10 hydroxydiphenyDpropane (BPA-EO).

R R TR RO BT 0 i

composijtjon ratias shown in Table 2 0.3% by weight of tetrahutyl .itanate
as a po%e?%@&%@l%%@réﬁ 8@%%?&%%@%8%%&%&%@

flask, and reacted in the flask equipped With a thermometer, a stirring bar,
traHEsRE 19 S aoR Aoy BASPRIodEENT) 2ubb Thranielsenid Heatindied
mantle heater under nitrogen flow at atmospheric pressure at 220C for 15
fivourd naed thieaphesslire iNasisequientiatkiyl seollio et amd thesrédktiba maE
continued at 10 mmHg, The reaction was followed up by a softening point

liy actananderadtty ASTMWERS-bi FHoanddhe rrastionavas A0 1eAinated byl
stopping vacuum when the softening point became the given temperature

donvield: @;U@@@ra@oiyggtﬁe{ﬁsgh&-amf‘s@%ﬂ%@@aﬁs;%Qﬁﬁ%ah%%%ﬁ}ﬁ

/allies (property values) of the synthesized resin are shown. Table2

tf&?@?é@é@@ﬁ@?kﬂk? Qfireleasing &g%gg@@g Ing agent dispersion-
5Purified carnauba ng No. 1 (supplied from %?é%ai%%% %%PCO., Ltd.)
%SO% Salrts), 15 parts of the polyester resin A and 280 parts by 0.5 mm

Zirtonia beads in methyl ethyl ketone were placed in a bead mill (DynoMill

supplied from Shinmaru Enterprises), dispersed for 2 hours, subsequently
remove%‘fh?r%qtﬂ%r‘rﬁm’, LAdarediig ebrmitthgh acetate solution

containing 65% by weight of the unmodified polyester resin was added
to the wax dispersion. Then, 3 parts of a layered inorganic material
montmorillonite (Clayton APA supplied from Southern Clay Products)
in which at least a part had been modified with a quaternary
ammonium salt having benzyl group was added to 200 parts of a
dispersion obtained by performing one pass using Ultraviscomill under
the same condition as the above, and stirred using T. K. Homodisper
supplied from Tokushu Kika Kogyo Co. Ltd. for 30 minutes to vield a
dispersion of toner materials.

The viscosity of the resulting dispersion of the toner materials
was measured as follows.

Using a parallel type rheometer AR200 (supplied from DA
Instruments Japan) comprising a parallel plate with a diameter of 20

mm, a gap was set to 30 um, after adding a shearing force at a
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10 adjusted to 20% by weight to yield a fine dispersion of a releasing -
agent. -Preparation example of colorant dispersion- A colorant
C.I.LPIGMENT RED 57:1 ; Symuler Brilliant Carmin 6B 285 (supplied from
Damippon Ink And Chemicals, Incorporated), 15 the resin and 0.5 mm

SHrepaiagadsipmeloyeliybkeions adisied he.sold sanient {9 Agg6 to

50% were placed in the bead mill (Dynorklill supplied from Shinmaru

Enterprises), dispersed for 2 hours, subseguently removed from the mill,
gt SR R

ispersion. -Dispersion of layefred inorganic material- A layered
SRt B R P

Southern Clay Products) in which at least a part had been modified with a

sqaatsthany - Srsomam st nereymgrsup WeOdisperse ¢rsigs
parts of methyl ethyl ketone and placed with 0.5 ram zircon a beads in
(peadsiilt ®yweMihsapplied ¥ forrhShihrrarinE ftexrises) adispersed for
2 hours, subsequently removed from the mill, and the solid content was

<dissied te 2090y leghtsta yieldla-digreionof the layateddnerganic
material. -Preparation of oil phase- The above colorant dispersion,

Dejvasti esitangd methyhethyl 15 ketane werambed.using, Hemadisper

(supplied from Primix), and. the solid content was adjusted to 50% to

make af0jl PhAS§,n ve_SEQﬁe@tzﬁgg&a r&n@gea@s?@%%”%&b%?% %%{%%ﬁ%«f &

releasing agent dispersion, 15 parts of the layere rganic materia

dispersion,.57.5 parts of methyl ethyl ketone, 29.0 parts of jsqpropy! .
PRl ettt it e T
‘?I%Uti of ammonia were placed in a cylindrical vessel and stirred
raggw,é}beaa%ﬁi|§lﬁgéw%$opmg}qg%&aé@e aneralllfinet, 283
temperature was mad 30C, and then the Mase inversion emulsification
Rages of terephthalic acid, 22 parts of trimellitic acid and 2 parts of

dibutyl tin oxide were added, and reacted at 230°C for 8 hours under
atmospheric pressure. Subsequently, the reaction was performed
under reduced pressure of 10 mmHg to 15 mmHg for 5 hours to
synthesize an intermediate polyester resin.

The resulting intermediate polyester resin had the number
average molecular weight of 2,100, the weight average molecular
weight of 9,500, the glass transition temperature of 55°C, the acid
value of 25 mg KOH/g, and a hydroxyl value of 51 mg KOH/g.

Subsequently, in a reaction vessel equipped with a cooling tube,
a stirrer and a nitrogen introducing tube, 410 parts of the intermediate
polyester resin, 89 parts of 1sophorone diisocyanate and 500 parts of

ethyl acetate were placed, and reacted at 100°C for 5 hours to
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performed by dripping 44 parts of water with stirring. A peripheral velocity
at that time was 1.2 m/s. After continuing the stirring for 30 minutes, the

rotation was reduced, and 400 parts of water as added. Then, the solvent
was eliminated by distillation under reduced 5 pressure, and washing with

filtration. .sub ntly, a resulting, yet cake was
B S T o G W
addeq L%H'ngH ofltf}%%sgersmn gg_came about 4, and subsequently the

Rvashi g WIth WAtSF Was p%r%%ﬁe by filtration. The wet cake obtained in

this way was 10lyophilized and classified using a gas flow system
classifyimy HEGRE R TERPR et PaRR & MV iR g tHE SPoRiie aderage
particle diameter of 6.5 pm and an average circularity of 0.978. Results of
heravamatiing 6P thambevd tondreyare shewriie Talld' b Fabte of Wetthyh
e average particle diameter Number average particle diameter Particle

dibgldisttimaiorere placed, and reacted at 50°C for 5 hours to synthesize
a ketimine compound. The resulting ketimine compound had an
amine value of 418 mg KOH/g.

In a reaction vessel, 749 parts of the dispersion of the toner
materials, 115 parts of the prepolymer and 2.9 parts of the ketimine
compound were placed, and mixed using a TK mode homomixer
(supplied from Tokushu Kika) at 5,000 rpm for one minute to yield an
oil phase mixture.

Ih a reaction vessel equipped with a stirrer bar and a
thermometer, 683 parts of water, 11 parts of Eleminol RS-30 (sodium
salt of sulfate ester of ethylene oxide adduct of methacrylic acid)
(supplied from Sanyo Chemical Industries, Ltd.), 83 parts of styrene,
83 parts of methacrylic acid, 110 parts of butyl acrylate and 1 part of
ammonium persulfate were placed, and stirred at 400 rpm for 15
minutes to yield a liquid emulsion. The liquid emulsion was heated
up to 75°C and reacted for 5 hours. Subsequently, 30 parts of an
aqueous solution of 1% by weight ammonium persulfate was added,
and the maturation was performed at 75°C for 5 hours to prepare a

resin particle dispersion.
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Average circularity SF1 Example |1 5.14.9 1.04 0.947 151 Example 2
4.64.3 1.07 0.958 128 Example 3

(Particle diameters and distribution of dispersed particle's diameters
of dispersoid particles in toner material liquid)

In the present invention, diameters of dispersoid particles and

- distribution of dispersed particle's diameters in the toner material

liquid were measured using "Microtrack UPA-150" (supplied from
Nikkiso), and analyzed using an analysis software, "Microtrack
Particle Size Analyzer Ver. 10.1.3-016EE (supplied from Nikkiso).
Specifically, the toner material liquid, then the solvent used for
making the toner material liquid were added in a 30 mL sample bottle
made from glass to prepare a 10% by mass dispersion. The resulting
dispersion was treated using "Ultrasonic dispersing device W-113 MK-
II" (supplied from Honda Electronics Co., Ltd.) for 2 minutes.

Using the solvent used for makiné the toner material liquid, a
background value was measured, then the dispersion was dropped, and
the dispersed particle's diameter was measured under the condition so
that values of sample loading in the device is in the range of 1 to 10.
In the present measurement method, it i‘s important to measure under
the condition so that values of sample loading in the device is in the
range of 1 to 10 in terms of measurement reproducibility of the
dispersed particle's diameter. In order to obtain the value of the
sample loading, it is necessary to adjust the amount of the dispersion
to be dropped..

Measurement and analysis conditions were set as follows:
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5.55.0 1.10 0.953 138 Example 4 5.8 1.12 0.950 138 Example 55.2 4.8
1.08

Distribution display: volume, particle diameter division selection:
standard, number of channels: 44, measurement time: séconds,
measurement number: once, particle permeability: permeable, particle
shape: non-spherical, density: 1 g/cm?

As the value of the refraction index of the solvent, the value for
the solvent used for the toner material liquid among the values
described in "Guideline for input conditions upon measurement"
published by Nikkiso was used.

Water (990 parts), 83 parts of the resin particle dispersion, 37
parts of Eleminol MON-7 (supplied from Sanyo Chemical Industries,
Ltd.), an aqueous solution of 48.5% by weight of dodecyldiphenyl ether
sodium disulfonate, 135 parts of Serogen BS-H-3 (supplied from
Daiichi Kogyo Seiyaku Co., Ltd.),an aqueous solution of 1% by weight
of a polymer dispersant, sodium carboxymethylcellulose and 90 parts
of ethyl acetate were mixed and stirred to yield a water-based medium.

The oil phase mixture (867 parts) was added to 1200 parts of
the water-based medium, which was then mixed at 3000 rpm using the
TK mode homomixer for 20 minutes to prepare a dispersion
(emulsified slurry).

Subsequently, in a reaction vessel equipped with a stirrer bar
and a thermometer, the emulsified slurry was placed, desolvent was
performed at 30°C for 8 hours and the maturation was performed at

45°C for 4 hours to yield a dispersion slurry.
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0.938 158 Example 6 5.9 5.2 1.13 0.927 195 Example 7 6.2 5.0 1.24
0.958 128
The volume average particle diameter (Dv) and the number
average particle diameter (Dn) of the toner of the present invention
were measured suing a particle size measuring device, "Multisizer III"
supplied from Beckman Coulter at an aperture diameter of 100 pm,
and analyzed by analysis software (Beckman Coulter Multisizer 3
Version 3.51). Specifically, 0.5 mL of 100% by weight of the surfactant
(alkylbenzene sulfonate salt, Neogen SC-A: supplied from Daiichi
Kogyo Seiyaku Co., Ltd.) was added to a 100 mL beaker made from
glass, then 0.5 g of each toner was added and mixed using a
microspatula, and 80 mL of ion-exchange water was added. The
resulting dispersion was treated using "Ultrasonic dispersing device
W-113 MK-II" (supplied from Honda Electronics Co., Ltd.) for 10
minutes. The dispersion was measured using the Multisizer III and
using Isoton III (supplied from Beckman Coulter) as the solution for
measurement. The toner sample dispersion was dropped so that the
concentration in the device indicated 8 £ 2% in the measurement. In
the present measurement method, it is important to make the
concentration 8 £ 2% in terms of measurement reproducibility. No
error is produced in the particle diameter in this range.
The dispersion slurry (100 parts by weight) was filtrated under

reduced pressure, subsequently 100 parts of ion-exchange water was
added to a filtration cake, and mixed at 12,000 rpm using the TK mode

homomixer for 10 minutes. Hydrochloric acid (10% by weight) was
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Example 8 5.7 1.21 0.964 131 Example 9 5.8 4.4 1.32 0.961 130
Comparative . '

added to the resulting filtration cake to adjust pH to 2.8, and mixed at
12,000 rpm using the TK mode homomixer for 10 minutes, and then
filtrated.

The ion-exchange water (300 parts) was added to the further
resulting filtration cake, and mixed at 12,000 rpm using the TK mode
homomixer for 10 minutes, and this was repeated to obtain a final
filtration cake.

The resulting final filtration cake was dried using a shield type
dryer at 45°C for 48 hours and sieved with mesh having openings of 75
um to yield toner base particles.

Hydrophobic silica (1.0 part) and hydrophobic titanium oxide
(0.5 parts) as externally added agents were added to 100 parts of the
resulting toner base particles, and mixed using Henschel mixer
(supplied from Mitsui Mining Co., Ltd.) to produce the toner.

Example 2

The toner was produced in the same way as in Example 1,
except that the amount of the exchanged layered inorganic material
(brand name: Clayton APA) to be added was changed from 3 parts to
0.1 parts.

Example 3

The toner was produced in the same way as in Example 1,

except that Clayton APA was changed to a layered inorganic material

montmorillonite (Clayton HY supplied from Southern Clay Products)
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Example 1 6.85.6 1.210,962110 Comparative Example 2 4.8 4.8 1.12
0.958128

in which at least a part had been modified with an ammonium salt
having polyoxyethylene group.
Example 4

The toner was produced in the same way as in Example 1,
except that the amount of Clayton APA to be added was changed from
3 parts to 1.4 parts.
Example 5

The toner was produced in the same way as in Example 1,
except that the amount of Clayton APA to be added was changed from
3 parts to 4 parts.
Example 6

The toner was produced in the same way as in Example 1,
except that the amount of Clayton APA to be added was changed from
3 parts to 6 parts.
Example 7
-Preparation of colorant dispersion (1)-

Carbon black (supplied from Degussa: Printex 35) 125 parts

Ajisper PB821 (supplied from Ajinomoto Fine Techno) 18.8
parts and

ethyl acetate (supplied from Wako Pure Chemical Industries
Ltd.) 356.2 parts
were diséolved/dispersed using Ultraviscomill (supplied from Imex) to

prepare a colorant dispersion (1) dispersing the colorant (black
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Comparative  Example 35.8 4.4 1.32 0.981 128 Comparative

pigment).
(Preparation of releasing agent dispersion)
-Preparation of releasing agent dispersion (1) (wax component A)
Carnauba wax (melting point: 83°C, acid value 8 mg KOH/g,
saponification degree: 80 mg KOH/g) 30 parts, and
ethyl acetate (supplied from Wako Pure Chemical Industries
Ltd.) 270 parts
were wet-pulverized using Ultraviscomill (supplied from Imex) to
prepare a releasing agent dispersion (1).
-Preparation of layered inorganic material exchanged with organic
cation (shape-altering agent dispersion A)
Clayton APA (supplied from Southern Clay Products) 30
parts and

ethyl acetate (supplied from Wako Pure Chemical Industries
Ltd.) 270 parts
were wet-pulverized using Ultraviscomill (supplied from Imex) to
prepare a shape-altering agent dispersion A.

Polyester (1)

Polyester resin composed of bisphenol A propylene oxide adduct,
bisphenol A ethylene oxide adduct and a terephthalic acid derivative
(Mw 50,000, Mn 3,000, acid value mg KOH/g, hydroxyl value 27 mg
KOH/g, Tg 55°C and softening point 112°C)

350 parts
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Example 4 5.4 4.7 1.15 0.982 112 Comparative

colorant dispersion (1) 237 parts
shape altering agent dispersion A 72 parts
releasing agent dispersion (1) 304 parts and

hydrophobic silicon oxide fine particles (R972 supplied from
Aerosil) 17.8 parts
were mixed and thoroughly stirred until being uniform (this solution
was made the solution A).

Meanwhile, 100 parts of a calcium carbonate dispersion in
which 40 parts of calcium carbonate particles had been dispersed in 60
parts of water and 200 parts of an aqueous solution of 1% Serogen BS-
H (supplied from Daiich Kogyo Seiyaku Co., Ltd) and 157 parts of
water were stirred using the TK Homodisper F model (supplied from
Primix) (this solution was made the solution B). Furthermore, using
the TK Homomixer Mark 2 F model ( supplied from Primix), 345 parts
of the solution B and 250 parts of the solution A were stirred at 10,000
rpm for 2 minutes to suspend the mixture, and subsequently stirred at
room temperature at atmospheric pressure using a propeller-type
stirrer for 48 hours to remove the solvent. Subsequently, hydrochloric
acid was added to remove calcium carbonate, then the mixture was
washed with water, dried and classified to yield the toner. The
average particle diameter of the toner was 6.2 pm.
Example 8

(Preparation of resin without solvent)
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Example 56.55.1 1,28 0.978 124 Table 1 (continued) Cleaning property
Fixing property ~ :

A monomer mixed solutibn in which 100 parts by weight of
styrene and 0.7 parts by weight of di-tertiary-butyl-peroxide had been
mixed uniformly was continuously added in 30 minutes into an
autoclave comprising a stirrer controlled at 215°C and a heating device
and a cooling device, and kept for 30 minutes with keeping the
temperature at 215°C to yield a resin without solvent. The resulting
resin without solvent had a molecular weight peak Mp of 4,150 and
the weight average molecular weight Mw of 4,800.

(Preparation of resin emulsified dispersion)

In a vessel equipped with a stirrer and a drop pump, 27 parts
by weight of distilled water and one part by weight of the anionic
emulsifier (brand name: Neogen SC-A supplied from Daiichi Kogyo

Seiyaku Co., Ltd.) were placed, stirred and dissolved, and

subsequently a monomer mixed solution composed of 75 parts by

weight of styrene, 25 parts by weight of butyl acrylate and 0.05 parts
by weight of divinyl benzene was stirred and dropped to yield a
monomer emulsified dispersion.

Subsequently, in a pressure resistant reaction vessel equipped
with a stirrer, a pressure indicator, a thermometer and a drop pump,
120 parts by weight of distilled water was placed, an inside thereof
was replaced with nitrogen, then the temperature was raised to 80°C,
5% by weight of the above monomer emulsified dispersion was added

to the pressure resistant reaction vessel, further 1 part by weight of an
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it low temperature Hot offset Initial 1,000 sheets 100,000 sheets
Example 1

aqueous solution of 2% by weight potassium persulfate was added
thereto to perform an initial polymerization at 80°C. After the
completion of the initial polymerization, the temperature was raised
up to 85°C, the remaining monomer emulsified dispersion and 4 parts
of 2% by weight potassium persulfate were added over 3 hours,
subsequently, kept at the same temperature to yield a styrene based
resin emulsified solution with a particle diameter of 15 pm and a solid
concentration of 40%. The resulting resin emulsified dispersion had a
high polymerization conversion rate and can be stably polymerized.

As a result of separating the resin by centrifuging the resin emulsified
dispersion and analyzing the molecular weights, the weight average
molecular weight Mw was 950,000 and the molecular weight peak Mp
was 700,000.

Using a continuous kneader (brand name: KRC kneader
supplied from Kurimoto L’éd.), 100 parts by weight of the resin without
solvent and 135 parts by weight of the resin emulsified dispersion were
continuously mixed and water was removed by heating at a jacket
temperature of 215°C to yield an evaporation dehydrated kneaded
product in which the water content was 0.1% or less. The content of
the residual monomer in the resulting evaporation dehydrated
kneaded product was 80 ppm. After cooling, the evaporation
dehydrated kneaded product was roughly pulverized using a hammer

mill, and then finely pulverized using a jet mill to yield a styrene acryl
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resin (1).

The manipulation was performed in the same way as in
Example 7, except that polyester (1) in Example 7 was changed to the
styrene acryl resin (1).

5 Example 9

NasPOy (5 parts by mass) was introduced in 500 parts by mass,
which was then heated at 60°C, and subsequently stirred using a
Clearmix high speed stirrer (supplied from M technique, peripheral
speed 22 m/s). An aqueous solution in which 2 parts by mass of CaCls

10 had been dissolved in 15 parts by mass of the ion-exchange water was

quickly added thereto to yield a water-based medium containing

Cas(POys.
Polymerizable monomer styrene 85 parts by mass
n-Butyl acrylate 20 parts by mass
15 Colorant C.I. pigment blue 15:3 7.5 parts by mass

Charge controlling agent (supplied from Orient Chemical
Industries Litd.) 1 part by mass
Polar resin, saturated polyester 5 parts by mass
(acid value 10 mg KOH/g, peak molecular weight 7,500)
20 Releasing agent, ester wax (maximum exothermic peak
temperature in DSC, 72°C) 15 parts by mass
Clayton APA (supplied from Southern Clay Products)
15 parts by mass
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Meanwhile, the above materials were heated at 60°C, stirred
and respective materials were dissolved or dispersed uniformly in the
polymerizable monomer. 2,2'-Azobis(2,4-dimethylvaleronitrile as a
polymerization initiator was added thereto to prepare a polymerizable
monomer composition.

The polymerizable monomer composition was introduced into
the water-based medium, which was subsequently stirred at 60°C
under nitrogen atmosphere for 15 minutes using the Clearmix high
speed stirrer (supplied from M technique, peripheral speed 22 m/s) to
generate particles of the polymerizable monomer composition in the
water-based medium. After dispersion, the stirrer was stopped, and
the composition was introduced in an apparatus for polymerization
comprising a full zone stirring wing (supplied from Shinko Pantec).
The polymerizable monomer was reacted at 60°C under nitrogen
atmosphere for 5 hours with stirring the stirring wing at a maximum
peripheral speed of 3 m/s in the polymerization apparatus 11.
Subsequently, the temperature was raised to 80°C, and the
polymerizable monomer was further reacted for 5 hours. After
terminating the polymerization reaction, the product was washed,
drigd and classified to yield the toner. The average particle diameter
of the toner particles was 5.8 um.

Comparative Example 1

The toner was produced in the same way as in Example 1,

87



10

15

20

A Example 7 A Example 8 A Example 9

except that Clayton APA (supplied from Southern Clay Products) was
not ad‘ded‘
Comparative Example 2

The toner was produced in the same way as in Example 1,
except that the amount of Clayton APA (supplied from Southern Clay
Products) was changed to MEK-ST-UP (Nissan Chemical Industries,
Ltd.).
Comparative Example 3

The toner was produced in the same way as in Example 1, |
except that Clayton APA (supplied from Southern Clay Product was
changed to non-exchanged layered inorganic material montmorillonite
(brand name: Kunipia supplied from Kunimine Industries Co., Ltd.).
Comparative Example 4

In 1300 parts of ion exchange water, 100 parts by hydrotalcite
compound represented by the following formula A and 4 parts of an
anionic surfactant (Neogen SC-A supplied from Daiichi Kogyo Seiyaku
Co., Ltd.) were pléced and emulsified and dispersed using T.K.
homomixer MARKII2.5 (supplied from Primix). Subsequently, the
mixture was heated to 130°C and pressurized at 500 kg/cm? in PANDA
2K type which was operated for 30 minutes. Then, the mixture was
cooled and removed to yield a layered inorganic material A dispersion.
This was dried under reduced pressure to eliminate the water to yield

a layered inorganic material A.
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A Comparative =~ Example | N.E.

The toner was produced in the same way as in Example 1,
except that Clayton APA (supplied from Southern Clay Product was
changed to the layered inorganic material A.

Formula A: Mgo7 A 1 03(0OH)2(COs)o.15 - 0.57H20
Comparative Example 5
-Synthesis example of polyester resin-

Terephthalic acid (TPA) and isophthalic acid (IPA) as bivalent
carboxylic acids, polyoxypropylene(2.4)-2,2-bis(4-
hydroxyphenylpropane (BPA-PO) and polyoxyethylene(2.4)-2,2-bis(4-
hydroxydiphenyl)propane (BPA-EQ) as aromatic diol, and ethylene
glycol (EG) as aliphatic diol were used in composition ratios shown in
Table 2, 0.3% by weight of tetrabutyl titanate as a polymerization
catalyst was added to all monomers in a separable flask, and reacted
in the flask equipped with a thermometer, a stirring bar, a condenser

and a nitrogen introducing tube in an electric heating mantle heater

under nitrogen flow at atmospheric pressure at 220°C for 15 hours,

and the pressure was sequentially reduced and the reaction was
continued at 10 mmHg. The reaction was followed up by a softening
point in accordance with ASTM E28-517, and the reaction was
terminated by stopping vacuum when the softening point became the
given temperature to yield a linear polyester resin A. The
composition and physical property values (property values) of the

synthesized resin are shown.
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Table2
TPA [mol%] 34
IPA [mol%] 9
BPA-PO [mol%] 20.5
BPA-EO [mol%] 12.5
EG [mol%] 24
T1/2 [°C] 105
acid value [KOHmg/g] 7.2
Tg [°C] o6
Mw 6200

-Preparation example of releasing agent and releasing agent
dispersion-

Purified carnauba wax No. 1 (supplied from CERARICA NODA
Co., Litd.) (105 parts), 45 parts of the polyester resin A and 280 parts by
0.5 mm zirconia beads in methyl ethyl ketone were placed in a bead
mill (DynoMill supplied from Shinmaru Enterprises), dispersed for 2
hours, subsequently removed from the mill, and a solid content was
adjusted to 20% by weight to yield a fine dispersion of a releasing
agent.
-Preparation example of colorant dispersion-

A colorant C.ILPIGMENT RED 57:1 ; Symuler Brilliant Carmin
6B 285 (supplied from Dainippon Ink And Chemicals, Incorporated),
the resin and 0.5 mm zirconia beads in methyl ethyl ketone adjusted

the solid content to 35% to 50% were placed in the bead mill (DynoMill
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Comparative Example 3 A Comparative

supplied from Shinmaru Enterprises), dispersed for 2 hours,
subsequently removed from the mill, and the solid content was
adjusted to 20% by weight to yield a colorant dispersion.
-Dispersion of layered inorganic material-

Alayered inorganic material montmorillonite (15 parts)
(Clayton APA supplied from Southern Clay Products) in which at least
a part had been modified with a quaternary ammonium salt having
benzyl group was dispersed in 135 parts of methyl éthyl ketone, and
placed with 0.5 mm zirconia beads in bead mill (DynoMill supplied
from Shinmaru Enterprises), dispersed for 2 hours, subsequently
removed from the mill, aﬁd the solid content was adjusted to 20% by
weight to yield a dispersion of the layered inorganic material.
-Preparation of oil phase-

The above colorant dispersion, polyester resin and methyl ethyl
ketone were mixed using Homodisper (supplied from Primix), and the
solid content was adjusted to 50% to make an oil phase.

The above oil phase (600 parts), 100 parts of the releasing
agent dispersion, 15 parts of the layered inorganic material dispersion,
57.5 parts of methyl ethyl ketone, 29.0 parts of isopropyl alcohol as a
phase inversion accelerator and 25.8 parts of an aqueous solution of
ammonia were placed in a cylindrical vessel and stirred thoroughly.
Subsequently, 230 parts of water is added, and a liquid temperature

was made 30°C, and then the phase inversion emulsification was
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Example 4BN.E. A Comparat‘ive

performed by dripping 44 parts of water with stirring. A peripheral
velocity at that time was 1.2 m/s. After continuing the ‘stirring for 30
minutes, the rotation was reduced, and 400 parts of water was added.

Then, the solvent was eliminated by distillation under reduced
pressure, and washing with water was performed by filtration.
Subsequently, a resulting wet cake was redispersed in water, an
aqueous solution of 1 N hydrochloric acid was added until pH of the
dispersion became about 4, and subsequently the washing with water
was performed by filtration. The wet cake obtained in this way was
lyophilized and classified using a gas flow system classifying devise to
yvield toner particles having the volume average particle diameter of
6.5 um and an average circularity of 0.978.

Results of the evaluations of the above toners are shown in Table 1

Table 1
Volume Number Particle Average SF1
average average size circularity
particle particle distribution
diameter diameter '
Example 1 5.1 4.9 1.04 0.947 151
Example 2 4.6 4.3 1.07 0.958 128
Example 3 5.5 5.0 1.10 0.953 133
Example 4 5.8 5.2 1.12 0.950 138
Example 5 5.2 4.8 1.08 0.938 158
Example 6 5.9 5.2 1.13 0.927 195
Example 7 6.2 5.0 1.24 0.958 128
Example 8 5.7 4.7 1.21 0.964 131
Example 9 5.8 4.4 1.32 0.961 130
Comparative
Example 1 6.8 5.6 1.21 0.962 110
Comparative
Example 2 4.8 4.3 1.12 0.958 128
Comparative
Example 3 5.8 4.4 1.32 0.981 128
Comparative
Example 4 5.4 4.7 1.15 0.982 112
Comparative
Example 5 6.5 5.1 1.28 0.978 124
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Example 5 N.E. N.E- N.E: unable to evaluate From these results, it
is found that the toners in Examples are excellent in cleaning property
-from an initial phase to over a long term. The toner of Comparative
Example 1 caused cleaning defect in the initial phase, and could not be
evaluated over a long term. (Evaluation methods and Evaluation results of
toners) Concerning the toners obtained, the volume average particle 10
Tdiginetésdvithe:aAumber average particle diameter Dn, the particle size

distribution- DviDn. the Wmulam.y,_the_shapp flgllm SEl.andthe
cleaning property-we rec.l?‘?g’mﬁipéfﬁ% Hows-Dyv anﬁ“ a W F’é{rf@(ea"uré&ftt
using the particie Size \q&zer MU sZerSFF‘T'tfs ied from Beckman
Cﬁ%@ﬁﬁe%‘ ar agerture alaéneter of TO0igm-Dv/Dn I\ N

Example 2 B B B B A

Example 3 B B B B A

Example 4 B B B A A

Example 5 B B B A A

Example 6 B B B A B

Example 7 B B B B A

Example 8 B B B C A

Example 9 B B B B A
Comparative

Example 1 D N.E. N.E. B D
Comparative

Example 2 D N.E. N.E. D C
Comparative

Example 3 B B B E A
Comparative

Example 4 D N.E. N.E A A
Comparative

Example 5 D N.E. N.E D C

N.E: unable to evaluate

From these results, it 1s found that the toners in Examples are
excellent in cleaning property from an initial phase to over a long term
The toner of Comparative Example 1 caused cleaning defect in the
initial phase, and could not be evaluated over a long term
(Evaluation methods and Evaluation results of toners)

Concerning the toners obtained, the volume average particle
diameter Dv, the number average particle diameter Dn, the particle
size distribution Dv/Dn, the average circularity, the shape figure SF1
and the cleaning property were measured as follows. Dv and Dn were
measured using the particle size analyzer, Multisizer III (supplied

from Beckman Coulter) at an aperture diameter of 100 pm. Dv/Dn
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was calculated from the obtained results. In the present invention, a
flow type particle image analyzer (FHA-2100 supplied from Sysmex) was
used for measuring the ultrafine toner, and the analysis was performed
using the analysis software (FPIA-2100 DataProcessing Program for FPIA
weer sinlt O Q) fBpacificatiyt fitediddelis mL of 10% by weight of the
surfactant (alkylbenzene sulfonate salt, Neogen SC-A: supplied from

Daiichilisogiopreiyanku Gentish) WagAddedda,a. 400 Mminbeaker masle:

from glass, then 0.1 g to 0.5 g of each toner was added and mixed using a

(APricrespatila, and 89 intsofinnsexghange watgr _éﬂéas%ﬂ%rgétg e

resulting dispersion was treated using the Ultrasonic dispersi evice
upplied from Hon.da-Electronics Co., Ltd.) for 3. minutes. Using the
A L A e A R L et e
dispersion,yntil inj g%q‘rg concentration of 5,000 particles/4 to
Sa%fﬁb% p%%c%imnﬁ?ﬁt FBrESEHE fneaSBT et mhdthod St APt
that the concentration of the dispersion is 5,000 particles44 to 15,000
Sparitieailil thierhsteriroasbiehiditresrowiaiiiof therealerbyet
circularity. In order to obtain the above conce.ntration of the dispersion, it
(4¢lndbevsanets Wangéativelcohtitionoithe disparsioed ifeor2 Miachi
amounts of the surfactant and the toner to be added. The amount of the
Ksigfactany tdche(fequiteld) vatie s dépending toothelhydedphokisidy: of she
toner as is the case with the measurement of the toner particle diameter.

gWhensHbe amauipd of the spEfactentielarge: nAises due 10 {aMsAGSY-

When it is small, the dispersion becomes insufficient because the

nSiHAGiaRt ean 0ot W@_&m%@%-%%iﬁ@ﬂagx-@&m% Nt £4dhe topgt to be

added varies depending on the particle diameters. In the case of the small
article diameter, the small amount af the.5taner is requirgd. In the case.
ro%‘ﬁgtenf rgésgggt?éfend‘f\éarﬁe 1eer'f1¥ﬁ§ I%%éréga%r%lgﬁt? gfatﬁ%nL%ﬁFéWE regtareqyie
Whe xé’glgte_tone artjcle diameters are 3 pm to 7 um, by adding 0.1 g to
(1B ﬁﬁoﬁ??ng%‘?td@e%éﬁ?égoﬁd%ﬁ%tcﬁé@jﬁj&}fh% HEpateon Using the
concentration to 5,000 particles/uL to 15,000 particles/mk
FPIA-2100, the toner shape and its distribution were measured in the

dispersion until obtaining the concentration of 5,000 particles/uL to
15,000 particles/puli. In the present measurement method, it is
important that the concentration of the dispersion is 5,000 particles/ulL
to 15,000 particles/uLi in terms of measurement reproducibility of the
average circularity. In order to obtain the above concentration of the
dispersion, it is necessary to change the condition of the dispersion, i.e.,
the amounts of the surfactant and the toner to be added. The amount
of the surfactant to be required varies depending on the hydrophobicity
of the toner as is the case with the measurement of the toner particle

diameter. When the amount of the surfactant is large, noises due to
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10SF1 was measured as follows. After depositing the toner, 100 or more
toner particles were observed under the condition of accelerating voltage
of 2.5 KeV using an ultrahigh resolution machine FE-SEM S-5200
(supplied from Hitachi Ltd.). Subsequently, SF1 was calculated using an
fimageamatyzeWlhezext AP {supliebdrampdicdte) bbanddhersafffvaiefor
image processing. The cleaning property was measured as follows.
bétdhednitial phaserand afiarmsintieg 1200 sheels And-HO000 sheetsy unt

the toner left on the photoconductor passed through the cleaning step was

ofransterred 9@119@%@99&%@@'e%%ﬁa%@&ﬁ%ésgmi%%fm%@%rs

Sumitomo 3M Ltd.), and measured using a Macbeth reflection

I xg%@l%ltg gtg &Dmfé é};lpe A% are yalltfxlth howmgé,j~ e differ gg%ﬁ)ef

1 or €ess rom a were de ermmedlas goo and tho

showm the differ f more th ere determined as had "D".

N RGOty OF (A TEF VLA S8l S TS T o Feitciee

maChmg{(&i}WhICh was Imagio Neo 450 equipped with a belt heating fixing

A IS I rese e eVahsatichavenpt marhisty Alpaseters

substance of the belt was 100 um of polyimide, an intermediate elastic
argyeriwas00wm byf silcbngubeg, tanoffsed prdventioer|aydreantives

surface was 1.5 um of PFA, the fixing roller was a silicon foam, a metallic
poyhiider tof adpresstholldiwas StiScuiibean thivknessoof 0w .Jhecaffset L to

prevention layer of the press roller was PFA tube + sil.icon rubber whose

1thickDgssrwak /M, a heating roller 10 was aluminium with a thickness of
2 ram and a surface pressure was 1 x 105 Pa. Criteria for evaluating each

foll Fixi ty f I
Cvaluair) Stomer o 1200 BU0C fa Lol LT A0 B pe Bt

SIS ATRGate e gy e e
accejfgggslltr?glggl%a%gdo? 217 C\O/'ru%ellr?g\;{v an ultrahigh resolution machine
FE-SEM S-5200 (supplied from Hitachi Ltd.). Subsequently, SF1 was
calculated using an image analyzer Luzex AP (supplied from Nicole)
and the software for image processing.

The cleaning property was measured as follows. At the initial
phase and after printing 1,000 sheets and 100,000 sheets, the toner
left on the photoconductor passed through the cleaning step was
transferred onto white paper using a Scotch tape (supplied from
Sumitomo 3M Ltd.), and measured using a Macbeth reflection
densitometer RD514 type. As a result, those showing the difference of

0.01 or less from a blank were determined as good "B", and those

showing the difference of more than 0.01 were determined as bad "D".
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| Degree (fixing lower limit temperature) and hot offset temperature 20 (hot

offset resistance temperature) were obtained. The fixing lower limit
temperature of the conventional toner fixed at low temperature is about
140C to 150C. The conditions for evaluating the fixing at low temperature

were séthe & tihexspead ofyl20tmmisee toab0mwniaes ok Paprifeeding o
the surface pressure of 1.2 Kgficm2 and a nip width of 3 mm In the

rERNUORToR SMRIHANY 18RI IRMRS Y %@S@&d@%ﬂ%@ﬁe&%@"a belt

paper feeding was 50 min/sec, the surface pressure was 20 ligficm2 and

Hng iR %ﬁrgv%}%%@ganw%g CLAIMS, 1./ foner prepared by

dispersing and/or emulsifying an oil phdse or a monomer phase

comprising a faner compasition %/\%r a chlner composition precursor in a
PRI Baed Theditin B GHARCTata, BRHEFTHS Johet Rl 4if RdRage 20
_circularity of 0.925 to 0.970, and the toner composition and/or the toner
1Rbhptdinte prEciisdAnSas W iy PeuHmerfaridspatewhbrrwhick Beleast a

part of interlayer ions in the layered inorganic material has been
PasERahed Wittrargdrie ongatowrsrein the lof &84 inbrgamic matdtial wsas

a montmorillonite in which at least a part is exchanged with a quaternary
aasnimeonidna salthandtgl bergiimiovupfangd resswhekainthe $ysreeth a

inorganic material is used as a shape alteration agent.
thickness of Imm, the offset prevention layer of the press roller was
PFA tube + silicon rubber whose thickness was 2 mm, a heating roller
was aluminium with a thickness of 2 mm and a surface pressure was 1
x 105 Pa.
Criteria for evaluating each property are as follows
(1) Fixing property at low temperature (five scale evaluation)

Al lower than 120°C, B: 120°C to 130°C, C: 130°C to 140°C, D:
140°C to 150°C, and E: 150°C or above.
(2) Hot offset property (five scale evaluation)
A2 201°C or above, B: 200°C to 191°C, C: 190°C to 181°C, D:

180°C to 171°C and E: 170°C or below.
Degree (fixing lower limit temperature) and hot offset temperature
(hot offset resistance temperature) were obtained. The fixing lower
limit temperature of the conventional toner fixed at low temperature is

about 140°C to 150°C. The conditions for evaluating the fixing at low

temperature were set to a line speed of 120 mm/sec to 150 mm/sec for
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15 2. A toner prepared by dispersing and/or emulsifying an oil phase
comprising toner composition and/or a toner composition precursor or a
monomer phase, in a water-based medium to granulate, wherein the toner
has an average circularity of 0.925 to 0.970, and said 20 toner

EQIBPesiinR andierdherionss comprsiten. QrM@%%&MEﬁ%dm of 3

inorganic material in which at least a part of interlayer ions in the layered

n!ﬂ,grga ic @gtceq:?é q%s bee )a(,Gftqu %ed Vk\{ltrh rél g e Iogr %llﬂl‘éeo%set the

accor ng i claim herein sai excha ayered inorganic
material i ered anic material in hlch at least a part of interlayer
hgﬁssﬁeﬁwdg% g g% g%ﬁ@ él ﬁ@ént&?cﬁ‘é d WHASSHyaniEa s
cations. 5 4. The toner accordlng to any one of claims 1 to 3, wherein
2hiagbrey” IS Prepar By ad Gl BRask WHISR-is a solution and/or a
dispersion in which the toner composition and/or the toner composition
precursor comprising a binding resin and/or a binding resin precursor 10
has been dissolved and/or dispersed. 5. The toner according to any one
of claims 1 to 4, wherein at least two types of binding resins are

contained. 15 6.The toner according to claim 5, wherein a first binding
resin contained in said binding resin is a resin having a polyester skeleton.
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7. The toner according to claim 6, wherein the resin having a polyester

skeleton is a polyester resin. 20 8. The toner according to claim 7, wherein

said polyester resin is an unmodified polyester resin. 9. The toner MCSLLPE
according to any one of claims 4 to 8, wherein said binding resin precursor

is a modified polyester based resii-AIdIPhe toner according to any one of

claims 6 to 9, granulated by 5 dissolving or dispersing at least said first
hindingAesine sgidelpindénh g sinsp easimgoa ral tonepoutsl @xtendedoor phase
crosslinked with said binding resin precursor, a colorant, a releasing agent

Al sid axehasloesk layeipdiawanicHsai@sialbsati eigands solvesher
crosslink g and/or extending the above components contained in the

SpinesinertOdishesion havatelsbasad drediup a9 meying the

solvent from a resulting dispersion. 11. The toner according to any one of

claims 1 %V%ﬁ"’ﬂ%eé%%ﬁgs@x/ R0, YOIME AYSr388 BRRIGIE 0 970,

diameter to a numbe average particle diametér (Dn) is LOU to

1.30 and toner particle rage circularit of0.9§0 or less compkrlise
/t]% (}Enﬁg mposI1tion precursor has

of an a £
é@%BFgmﬁﬁgEﬁ%{’l%ﬁ/&és. © omer according to any one
of claims 1 to 11, wherein the 20 exchanged layered inorganic material is
%Mgﬁf&dlap@m)m%@ﬁ%Mb%%%é@ﬁwf%ﬁ&%m B

phase. 13.The toner according to any one of claims 1 to 12, wherein the
in the layered inorganic material has been exchanged with organic

ions,

wherein the layered inorganic material is a montmorillonite in
which at least a part is exchanged with a quaternary ammonium salt
having benzyl group, and

wherein the layered inorganic material is used as a shape

alteration agent.

2. A toner prepared by dispersing and/or emulsifying an oil phase
comprising toner composition and/or a toner composition precursor or a
monomer phase, in a water-based medium to granulate,

wherein the toner has an average circularity of 0.925 to 0.970, and said
toner composition and/or the toner composition precursor has a layered
inorganic material in which at least a part of interlayer ions in the

layered inorganic material has been exchanged with organic ion.
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MCSLLP ratio of the volume average particle diameter (Dv) to the
number average particle diameter (Dn) in the toner is 1.20 or less. 14.
The toner according to any one of claims 1 to 13, wherein the toner
particles of 2 um or less in diameter are 1% by number to 20% by number
9f the ertisectanar perticiiag td oldihe lomeacchedinig tonadye vokeasfged
claims 6 to 14, wherein a content of a polyester resin component
15961ained nsaiddinsh bindingsly repinds 30% bywieighiter 0% Which at
weight 16The toner according to any one of claims 7 to 15, wherein a
1@/&%9@33?{%9%8&%3}@ Walgh ofa T &Qi%@lsﬁg«agiempit%@m has
polyester resin component is 1,000 to 30,000. 15 17.The toner according
to any one of claims.6 to 16. wherein an acid value of said first bindin
br%es]fln%jé{c?l ﬁ@wrﬁggggrt%%?oc BII—]IQr'ng/g). 20 18.The toner accordigg to
any one of claims 6 to 17, wherein a glass transition point of said first
binding resin is 35C to 65C. 19.The toner according to any one of claims 4

to 18, wherein said _ _ _ _
4. The toner according to any one of claims 1 to 3, wherein said

MCSLLP

toner is prepared by an oil phase which is a solution and/or a
dispersion in which the toner composition and/or the toner composition
precursor comprising a binding resin and/or a binding resin precursor

has been dissolved and/or dispersed.

5. The toner according to any one of claims 1 to 4, wherein at

least two types of binding resins are contained.

6. The toner according to claim 5, wherein a first binding resin

contained in said binding resin is a resin having a polyester skeleton.

7. The toner according to claim 6, wherein the resin having a

polyester skeleton is a polyester resin.

8. The toner according to claim 7, wherein said polyester resin is

an unmodified polyester resin.

99



10

15

20

MCSIIP binding resin precursor has a site capable of reacting with a
compound having an active hydrogen group and the weight average
molecular weight of a polymer of said binding resin precursor is 3,000 to
20,000. 5 20.The toner according to any one of claims 1 to 19, wherein

ghe acidryalue 96 the-tenairs Qb-(KPshmginltike.a (s BHwig/g)iR kaite
toner according to any one of claims 1 t020, wherein the glass transition

LA e ianalindG R 100 4P 2d puredoneraesaiding o any one of
claims™1 to 21, wherein the toner is used for a two-component developer.
23. A vessel with a toner, wherein the vessel has the toner 15according to
any one of claims 1 to 22. 24. A developer comprising the toner according

[ anY e Of SIS FoRatts 70 227 i 3PS APRAALRLIMEELY

dissolving or dispersing at least said first binding resin, said binding
resin precursor, a compound extended or crosslinked with said binding
resin precursor, a colorant, a releasing agent and said exchanged
layered inorganic material in an organic solvent, crosslinking and/or
extending the above components contained in the solution or the
dispersion in a water-based medium, and removing the solvent from a

resulting dispersion.

11. The toner according to any one of claims 1 to 10, wherein a
ratio (Dv/Dn) of a volume average particle diameter (Dv) to a number
average particle diameter (Dn) is 1.00 to 1.30 and toner particles of an
average circularity of 0.950 or less comprise 20% to 80% of entire toner

particles.

12. The toner according to any one of claims 1 to 11, wherein the
exchanged layered inorganic material is contained at 0.05% by weight

to 10% by weight in a solid content in the oil phase.

13. The toner according to any one of claims 1 to 12, wherein the
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using the toner according to any one of claims 1 to 22. 26.A process
cartridge having a developing unit and an image MCSLLI" bearing
member, wherein the developing unit has the developer according to
claim 24.  27. An image forming method, wherein an image is formed

143003 the develaperaseqidipgridditiazde t28.(Bmethohdarprdsiucing
toner, wherein an oil phase and/or a monomer phase containing a toner

FADROSIHOR AR/ Ak ARESRNEFRMPOSHION RESCHY SORb Mg exchanged

layered inorganic material 10 wherein at least a part of interlayer ions in
the layered inorganic material has been exchanged with organic ions is
dispersed and/or emulsified in a water-based medium to granulate to have

average circularity of 0.925 to 0.970. 15.29.The thod for,produci
e on B TERAE AL AERET SR He o R IC el 0d ‘RN

circularity of 0.925 to 0.970.is obtained by dissolvi r dispersing at |
QBT AT A préttrebriatHe &m&t%sﬁﬁ?aﬂ&ﬁmﬂﬂa St by
crosslinked with the binding resin precursor, a colorant, a releasing agent
mwi e 26 Bxeeatijsiegerdtiiioediic material in an organic solvent,
crosslinking and/or extending the solution or the dispersion in a water
based medium, and removing the solvent from a resulting dispersion.

15. The toner according to any one of claims 6 to 14, wherein a
content of a polyester resin component contained in said first binding

resin is 50% by weight to 100% by weight

16 The toner according to any one of claims 7 to 15, wherein a
weight average molecular weight of a THF soluble fraction of said

polyester resin component is 1,000 to 30,000.

17. The toner according to any one of claims 6 to 16, wherein an

acid value of said first binding resin is 1.0 (KOH mg/g) to 50.0 (KOH

mg/g).

18. The toner according to any one of claims 6 to 17, wherein a

glass transition point of said first binding resin is 35°C to 65°C.

19. The toner according to any one of claims 4 to 18, wherein said
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30. The method for producing the toner according to claim 28 or 29,
wherein the toner composition contains at least two types of the binding
resins. 31. The method for producing the toner according to claim 29,
wherein the first binding resin in the binding resin is a resin having a

Helyastershaleitursodhahe sitsheg il prefiteiegithe tdobraaceorgdingd
to claim 30, 10 wherein the first binding resin is a polyester
having an active hydrogen group and the weight average molecular

weight of a polymer of said binding resin precursor is 3,000 to 20,000.

20. The toner according to any one of claims 1 to 19, wherein the

acid value of the toner is 0.5 (KOH mg/g) to 40.0 (KOH mg/g).

21. The toner according to any one of claims 1 t020, wherein the

glass transition point of the toner is 40°C to 70°C.

22. The toner according to any one of claims 1 to 21, wherein the

toner is used for a two-component developer.

23. A vessel with a toner, wherein the vessel has the toner

according to any one of claims 1 to 22.

24. A developer comprising the toner according to any one of claims
1 to 22.
25. An image forming apparatus, wherein an image is formed

using the toner according to any one of claims 1 to 22.

26. A process cartridge having a developing unit and an image
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MCSLLP

bearing member, wherein the developing unit has the developer

according to claim 24.

217. An image forming method, wherein an image is formed using

the developer according to claim 24.

28. A method for producing toner, wherein an oil phase and/or a
monomer phase containing a toner composition and/or the toner
composition precursor having a exchanged layered inorganic material
wherein at least a part of interlayer ions in the layered inorganic
material has been exchanged with organic ions is dispersed and/or

emulsified in a water-based medium to granulate to have an average

circularity of 0.925 to 0.970.

29. The method for producing the toner according to claim 28,
wherein powder having the average circularity of 0.925 to 0.970 1s
obtained by dissolving or dispersing at least a binding resin, a
precursor of the binding resin, a compound extended or crosslinked
with the binding resin precursor, a colorant, a releasing agent and the
exchanged layered inorganic material in an organic solvent,
crosslinking and/or extending the solution or the dispersion in a water-

based medium, and removing the solvent from a resulting dispersion.
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30. The method for producing the toner according to claim 28 or 29,
wherein the toner composition contains at least two types of the

binding resins.

31. The method for producing the toner according to claim 29,

wherein the first binding resin in the binding resin is a resin having a

polyester skeleton.

32. The method for producing the toner according to claim 30,

wherein the first binding resin is a polyester resin.
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