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DESCRI PTI ON  TONER, AND DEVELOPER, DEVELOPI NG
APPARATUS, PROCESS CARTRI DGE, | MAGE FORM NG APPARATUS
AND | MAGE FORM NG METHOD 5 Technical Field The
present invention relates to a toner used for inmage
formation by an el ect PESYGRIBRTH}Nyi ng process such as

ggséin machine, facsimle and printer, as well as a
Eﬁﬁ&N&BﬁVELﬁ&’ERﬁDMOP&NW@USO PROCESS
apparatus, a process cartridge, an inmage form ng

QARTTRIDGEAIM AGE FORMINGAPPARATURANI INAGREFORMING
devel oper. Background Art An image form ng nethod by

el ectrographi c process g By 15 conprises: a
chargi ng step of charging Ey gectri c di scharge the

surface of a photoconductor which is an inmage bearing
menber; an exposing step of formng a |atent

| ectrost.atj c i mage by exposing the charged
%‘fﬁ%‘@gﬁd or surface; a devel oping step of

devel opi ng a toner inmage by supplying a toner to the

| at entThe Brasent inventiomuglatesoiod torer ases fog image formation
phot oconduct or surface; a transferring step of
lyr ansélectrosigitich eopyoner proacemgeuchn dsheopgyting anackimet dacsimile
surface onto the surface of a transferring nenber; a

drid ipRthtst, e Well bl A AevBRpePNBMPHFEAS thHe tdifers W éfdoping
of the transferring nenber; and a cleaning step of

j r 3 Ng.t I f i
IO & WrdoBOP oarridedan ifa g AGHE apifatdPUad an
34 PCT/ JP2005/ 024210

V0. 2006/ Q75
1Eieatggnfpp‘yn,mggxe§§gg&%?ggﬁe aﬂ’ PHe broad propagati on of
color inmage form ng apparatuses using the

el ectrographi c process and easily

Background Art

An image forming method by electrographic process generally
comprises: a charging step of charging by electric discharge the surface of
a photoconductor which is an image bearing member; an exposing step of
forming a latent -electrostatic image by exposing the charged
photoconductor surface; a developing step of developing a toner image by
supplying a toner to the latent electrostatic image formed on the
photoconductor surface; a transferring step of transferring the toner
image on the photoconductor surface onto the surface of a transferring
member; a fixing step of fixing the toner image on the surface of the
transferring member; and a cleaniﬁg step of removing the toner left on

the surface of the image bearing member after the transferring step.



avai l abl e digitized images, it is desired to nmake an
image to be printed wth higher definition. Wile
hi gher resolution and gradati on of imges 5 are being
wbanishedss regarding the inprovement of a tongfridbiosbzazio
visualizes a |latent inmage, it has been studied to
further ensphere the toner _and reduce the particle.

si ze i n Racaetlyyg ssspointden Whdglbefmond prepagaiion oficplog image
Since the toners produced by pul veri zi ng net-hods have
| | farpdeg pppparatnees tusndothe leginestapbi¢ thanesss and easily
produced by a suspension 10 pol ynerization nmethod, an
enavailsble digibred tngges; it s demredetchoakema Toagh tpbe piroved
pol ymeri zati on nmet hod capabl e of ensphering the

- pawtthchigber definitioau CWhile tighgrarssolitionsimbgradativa ofgmages
enpl oyed. A toner with high sphericity is easily
5 af amectbethgh\exaeimned,i cegdndBizofihe f onpwvement of a toner which
el ectrostatic devel opment nethod, and a toner inmage i s
15vishalimisya deteml dpegeakiohgs bben efadiedio furtles edspher« ¢he
of the |atent electrostatic inmge on the
phtines andueidate tHb @akiicle sideSireatdelrtodbfange dnagde wWaeh high
and uniformy, and the reproducibility a thin line
bedefirfioh giSinshehe aohadsefiodudBd P ipullvdizide! Metfods have
reproduced. In addition, since the toner has high ]
paliited| b pertlcaWhbdof! polpmerikad tdifers PR keAWy 2 GRspdthion
smal | 20 adhesive strength anong the toner particles
10 OF polPindERitibh GndtBBR! an RAUIsF S8 0R Wljhsrization method and a
phot oconduct or; Therefore, the el éctrostatic
tr [ soRasefi f (ANE ' .

digphion Nl URINAtioN el NI AT e@Bhbkin Mo Brticles

the toner Ts easily affected by the e

f .12l f ' ' d

f gﬁtﬁﬁﬁ%&gtaﬁg%&tﬁhe% e eeég?rh%éﬁ% %%ggﬁ%{io; (r)nre ce. 25

However  {dagy WABF high bihdioal) S8R5 bR bbb 88 of

asmaller 2 ------% e R I B

- i 4 PCH/ /024210 .surface area . -
Q.ofr%%r & o%ge%[h%ég&j%p g ﬁg?%ﬁéﬁpg?e‘t%ﬁé %ap Tcfeaes 18
15 glr(lﬁgﬁ%e ] grn V-ggclwélgigeeﬁ%r?g t{ilaet e&er}:%riguﬁifngg ot o_'lfc!eabc!fet &' latent

electrostatic image on the photoconductor. The toner is easily arranged

densely and uniformly, and the reproductbility a thin line becomes high
when a latent image of fine dots is reproduced. In addition, since the
toner has high particulate flowability due to its smooth surface and sm-all

20 adhesive strength among the toner particles or between the tomer
particles and the photoconductor; Therefore, the -electrostatic
transferring method has high transfer ability since the toner is easily
affected by the electric lines of force, and the transfor is easily performed
faithfully along the electric lines of force.

25 However, the toner with lugh degree of sphericity has a smaller
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contact with a frictional charging nenber such as a
magnetic carrier and devel oper regul ation nenber is
small. Wien-the toner is spherical, it 5 easily slides
W0 26000783 f ace of the above frictional char gicigps005/024210
menber. Thus, the charging speed and the charging
| evel, are Iow Therefore, nore_ than a certai n anount
of SWRapERe COmPABRd dp 23 3ReRhoEg toper td the Bawe particle
the toner. Additionally, the_smaller the toner
pa&@#@t@ dThisemeany that, ot;he sugfasepyalablg fonérictional charge by
reproducibility of a fine dot, the nore the frictional
c hepngaet spith ﬁeﬁ'{%?loﬂél ¢hsargingmembex sudh as s magneiicicantier and
|ssue to sinmultaneously satisfy the charge property,
-dedeelnpien gegulabiont member tis snsfibr Whempthe yonedReigaspdierigal, it
the spherical toner and the toner having a snall
5 paeasily| didéisaomttbe, surfaceoos thy abova likctionalockarging hainiber.
shapes have been is nade. Shape Factors SF-1 and SF-2
ar Bhud, tlee chesrenin g spéeddinthitherchargipe dswb aira thv. NEhéefRE, more
shape. The shape factor SF-1 is an indicator that

r eifhaaseedréainlenoeg i cHargo ¢obireler i@ frequired O the surface of
particle, and SF-2 is an indicator that represents

t hbedegaee of convexoconcave of a toner particle. For .
exanpl e, Patent Literatures 1 to 3 attenpt to control

t he shapgdafiondly} ePaidallet Cthed fofls! ipakABet BRameter is for
ranges, of the shape factors SF-1 and/or SF-2 in order

10 t Qnilafbinkeahe deftodue ikl of 4 Afe ABALES nitreRRE tféicmnal charge

devel opi ng property, transfer property: or cleani ng

PreBserty i®¥eTucell! MiaS AhRrd &3k tﬁéh%fmaéﬁﬂat a&;t%ﬁﬁély jatisty

haV| ng small particle di amater Pat ent rature

Eh E':[Eie& ge of
t he sh%g% Ifﬁg%‘ts‘lg? of %’ﬂ%wb&gr es as vvePf&aW
sur f aceRééﬁQhﬁé‘tﬂhQ sp’i:lencal “toner ‘and the tonmer Hﬂ% a small

(ﬁiﬁ%r nala: %Qit%ég&?&grcggﬁng%ﬂéigd%%%%vg beern

15 made. Shape Factors SF-1 and SF-2 are often used as indicators
representing the toner shape. The shape fa-ctor S5F-1 iz an indicator that
represents the degree of roundmess of a toner particle, and SF-2 is an
indicator that represents the degree of convexoconcave of a toner particle.
For example, Patent Literatures 1 to 3 attempt to control the shape -of

20  the particles by defining the ranges of the shape Mms 5F-1 and/or S¥-2
in order to simultaneously satisfy the charge property, developing
property, trangfer property, or cleaning property even with a spherical
toner and a toner having small particle diameter. | |

Patent Literature 4 describes a technology which defines the

25 range of the shape factor of toner particles as well as a surface area ratio
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where p is a specific gravity (g/cm®) of the toner
particles, D50p is a nunber average particle dianeter
(m of the toner particles, and Sis 5 BET specific
worhamessas ea (nR2Jg) of the toner particles. ddu.ge2005/024210
surface area ratio is a different neasure that
represents .the ree gof caonvexoconcave of the toner
paF?RrEP"e“tﬁiig’%tpﬁgo%Egg‘?%%hape factor. Wen the

val ue of _the surface area_rati o exceeds a given range,
the degr'd@ridse WEAFRUBTHMEREP ¥ t he surface of the
toner particle becones 10 |arge. This allows_ an :
exPOERRIP Hddi ﬁnw@cmmeW@ﬁaqﬂ iheytanertparsicles, IHPp is a

toner particles to_enter in the depressing portions of

* t hBumbgsravsage pagicle digmetar )i of thectmer panpisesi land S is
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to _maintain the charge property and the transfer

pr BE&: snecificerurfack arep fot/ghef the tonarmartinleRat ent

Literature 5, the toner surface is defined by an

atonmi ¢ TEsfsurface aresr mdoisar diffevwsatancadire thet regresdnts the
convexoconcave in Patent Literature 5, i.e., the
dedegree aff convdzacencave gif ths $ofdRaarticlefrdag tiee f@bgoing shape
standard deviation of Ra (RSA) and the nunber of

prfajctmt | Whepaheivabse ofithd sgrfaid dbantid elccederaiivainraige,

20 rum or nore, is not sufficient for a cleaning
syieedapmé bf fungegicofleivaiid tHymatite S 3bé béret particafecomes
desired that 20 nore enhanced cl eaning property, by
f UksirBer ThixCalRaed agektaenslegidity®hddddatereBrFRhaihB to the
the toner shape reduced cl eaning bl ade abrasion and
hefimer ipaPEAS o bhftr iHBGE dpabistdd YortidnR dfthh Rond fdkticles,
time. The technol ogy described in Patent literature 5
| Saed) R HtBdcs@ids Yol Baibtdis tﬁ@'ﬁhgi-
the toner surfacSé fg? the purpose of 2 %grﬁﬁi%\alﬁa%the
| LAV 6}5&?0&%&% R iflpvel opi ng property and
4 WD 20061075534 PC%?J%%%%%?%& 10 transfer property.
However 1, tige) I&?ﬂ h L .
convexoc::[gncav%‘g 0 ttﬂ{ée tB bﬁ%ﬁto{%i’gﬁ{\;&% éé ?éﬁﬁ%c% by an atomic
|.Cl ince i p [ C or Si|i
UhtdeC infiBhas EFEI ¥ ﬁugvggve];,o hé &Jﬁgt?engyf' tq@g@éxucog@v% i "Pelent

s
are not suit rcha
Literature 5, ie., the degree of surface roughness (Ra), the degree of

standard deviation of Ra (RSM) and the mumber of projective portions
having difference of elevation of 20 nm or more, iz not sufficient for a
cleaning system with higher durability and stability. It was desired, tl;.ﬂ.t
more enhanced cleaning property, by further increasing the degree of
-convexocuncave in the toner shape reduced cleaning blade abrasion and
hence improved the image stability in printing with time.

The technology ﬂascribed ini Patent Literature 5? ia characterized
by having a fine convexog:onnave on the toner surface for the purpose of

particularly improving the charge property, developing property and

4



shape. Therefore, it was absolutely insufficient for
solving a problemof 5 an stability of the cleaning
over tine. As described above, despite many attenpts

wo 2enhz3sse t he charge property; devel opi ng prperEY4210

transfer property or cleaning property by controlling
the shagpes of the tqQner particles, a toner having
suFIqu@? ntArgPedy: | Fawewsty Hhe rigesulaze shaget pEONestvat @arze
technol ogy have not yet been 10_ provi ded because al

t hECTNEEREANCEVRIn Py thaienar rasy ghwhplenisnmot heffgenh since fine
shape,of the toner particle, and none of them grasps.

t heavdepsushias orespesilise arenpel suitalexusasd for changing the
si mul taneously satisfying the charge property;

‘detlanspi Rhersfenseit yas abarytady insudbeent fomsbleinganproplem of

stability with tine. Patent Literature 1 Japanese

5 Pagstabilifs et deaniug dvadéme. 15 (JP-A) No. H09- 179331

Patent Literature 2 JP- ANo. H10-142836 Patent

Li t er at uhed&sciballabotd, |de8giTd ManyRetanptsl fiotetitainds thedcharge
JP-A No. 2001-51444 Patent Literature 5 JP-A No.
20prbp24€y3 ddvelafingl frobertyr raabfet Dvesirty or Eiandie seiperty by

invention ains at providing a toner capable of

si canttalling bl shapéd 6f Yhdgorerqhtatigles i ABRsE Havide sufficiently _

devel opi ng property; a transfer property and a

c| eaiifagost abtfbirainey end tthEBroBated tbéhud BAGS nbilyet Boen
shape or with a small particle dianeter by controlling

10 t hgrodRlpdehecllusé BH the aitempts only have a rough view of the surface

15

------------------------ m Cr osScopi ¢ concavoconvex on

t héha§id'dfARE toerifaRBEIoD2SE nBAE b BleGS ox:s \WRE Lm'ﬂ:&s@opic state

devel oper, a devel opi ng apparatus, a process . =
o o o PR ops s 2aivigy 6 PBeef Bfperts
P & tpih g Y Eoler B aATRE 53 65ede) 05A RARE PHabIIRY SFith time.

Patent Literature 1 Japanese Patent Application Laid-Open

(JP-A) No. H09-179331

Patent Literature 2 JP-A No. ﬁ10'142335

Patent Literature 3 JP+A No. H11-327197

Patent Yiterature 4 JP-A No. 2001-51444

Patent Literature 5 JP-A No. 2004-246344

20

25

Disclosure of Invention

The present invention aims at providing a toner capable of
simultaneously satisfying a charge property, a develoiping‘ property, a
trapsfer property and a cieanjng stability over time even in the spherical

shape or with a small particle diameter by controlling the degree of the

5
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5 conprising a binder resin and a col orant, wherein

the toner base particles has a surface roughness (Ra)

of 18 nmto 50 nmand a standard deviation (RVS) of

the surface roughness of 0.5 nmto 9.9 nm In the
miesecipit Byedviobtnvexen fthe lsurfarg driengr Bhes @hhﬂcleénas well
aspect 10 where the surface roughness (Rz) of

4P REHcRASH e Y UGS mgs a%?af‘é‘ﬁdso a PPEkcRE cs&_ﬁnﬂé@eﬁﬁ image
wher e i norganic par icul ates are contai ned I nsfde the

It
opohe IPPR AT Al SR i f‘“ﬁ%@%‘%ﬁ%@? SER A g fgper
1. 00; ere_a volu a
di anet D BRSO RrSodht s TiR G BPRrBE ket e pazsicles
6.0 m.and io 15 hereof to a nunber
i Pi B oAl B oM 5 1. 00 to 1 40 an
aspect where rati o, Ra of the surface
r oughrigherein Rg? tppex hésQ/Bﬁg'?r’:@eﬁ\l'-@Ea‘gé uptaceiroughness (Ra) of
di aneter (Dv) is 0.3 to 17.0; an aspect where a shape
¥hoooto B nm apdihetandazd deagﬁ:lcpa(m&)ef the suefice gougbness
and a ratio (Ra/SF-2) of the surface roughness (Ra)

afd).b men $b@enfract or SF-2 is 20 0.008 to 0.500; an
aspect where the toner is obtained by being granul ated

in a ITnatliedpredht fhvaitiespiet follveriggtdie sretértie odn taipect
toner base particles has a dlfferent resin fromthe

Wherethd 8sifice %h?ﬁ&%‘ét(ﬂﬁb‘ BF €hé tohé BASd PAr8eYls 39 nm to
contained in the toner base particles; an aspect where

P his %xyﬁ%&%t %h&e%@?ﬁ%’;ﬁ%ﬂﬂ(@uy&}?% I?tr@ c{)@ Bﬁd Jngide the

(rjrater rising icuala
3R Bkt Da%hinlah PEGREEA Phlth on, HRghaitRies eﬁti% foner

t he iC.S aspect ere th t oner
arrgwﬂws ‘ﬁ%? ]v?@gﬂ% rﬂsa?%tp‘éﬂg%a vplpgiRerverage pRzficle
conprl si.n ester prepol yner having a functional
dasigier 'P caleﬁu hasspartiglasnis 2053w doy@limm sk Fatio
a colorant and a rel easing agent in an organic
@b’l/Dehtthere;njttgeqmbgr avepages parficledliasadtar i(Bm) ds KOO to
di spersion in an aqueous
1.40; an aspect where a ratio Ra (nm)/Dv (um) of the surface roughness
(Ra) to the volume average particle diameter (Dv) is 0.3 to 17.0; an aspect
where a shape factor SF-2 of the toner base particles is 100 to 140 and a
ratio (Ra/SF-2) of the surface roughness (Ra) to the shape factor SF-2 is
0.008 to 0.500; an aspect where the toner is obtained by being granulated
in a liquid medium; an aspect where the surface of the toner base
particles has a different resin from the binder resin; an aspect where a
releasing agent is contained in the toner base particles; an aspect where

a dissolution or a dispersion in which a toner material comprising

inorganic particulates has been dissolved or dispersed in an
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medi um and performng at | east either one of a
crosslinking reaction or an extension reaction, and

the |ike. The devel oper of the present invention
conpri se§ the above toner , 10 of the present

OLEASIE | PNVenthds g granglated oin (M paven medivge fllowed by
preferably has an aspect of either one-conponent
raneviggaheoprgamae selyepbnentaspecicwhsze thefonhe is obtained by
devel opi ng apparatus of the present invention, the
disvevinper or sdispersingnc dwiey e hegtebinl a chmpeizing mMaggolyester
bearing nmenber, an 15 alternating electric field is

%l;ﬁﬂeﬂ%aﬁdﬁ@% tﬁﬁeﬁaﬁﬂp%&&? t@nif¥esingt §NAitkAREE atom, a

ing mermber, and a | atent ectrostatic image is
Li er -

BRYARRICRE o, OB BBY 4 TRRGHAPHERR: TR WCLr e solvent,
invention. The pr.ocess,cartridge of the present
SRREHR R Be i8S 8 " BbliionGr hisBeiot 8 ABpaReous
and. a developjng.unit configured to devel op the .
mg %nief«*? ERARE @tilﬁﬁﬁfeeﬁmeﬂeﬁﬁ ) %Sﬁﬁwmg Tepghion or
beari ng menber using the devel oper of the present
amextenisym reaxctvmraadtheilite | rage. The i mage forning

apparatus of the present invention conprises, in a

first Hibdevatopér ofithep taent; ﬁnvgmth‘marzdmigrﬁeﬁ‘mhé above toner
---------------------------------- a | atent

¢l @Ré T pRdsdht Cirv@RGRA OF Mhad d@%bREP Néf GHE frdsRnk Ofi¥edtion
| atent™ electrostatic imge on the latent 1 mage

[ velko i u )
BEReDy TR E otpld) BEPAMIGE oH8ldonBRlchE IS bfor or two
devel oepnzr of ,the present invention to forma visible
qoxppanent devalobeE: i ng 5 unit configured to transfer
the visible image onto a recording nmedium and a .
fixi ndturthe dereloginedapparatus apEide inregent riavsptippedthe
onto the recording nmedium The inmage formng
depjetonerus frne ndydeliwered hy enldtent cwageilwasing member, an

alternating electric field is applied at a position opposite to the latent
unage bearing member, and a latent electrostatic image is developed on
the latent image bearing member; the above developer is the developer of
the present invention.

The process cartridge of the present invention comprises a latent
image bearing member and a developing unit configured to develop the
latent electrostatic image formed on the latent image bearing member
using the developer of the present invention to form a visible image.

The image forming apparatus of the present invention comprises, in a

first embodiment, a latent image bearing member,
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in a second enbodi nent, a |l atent inmge bearing nenber,

a latent 10 electrostatic inmage form ng unit

configured to forma latent electrostatic image on the

| at ent ima%e beari ng menber, a devel oping unit

@ datenfuclastrostatdgeislags {hraningt unit eonlagyured: e ifermnaglatent
usi ng the developer to forma visible imge, a
tleatreftatid nyapaidn theflatumennage tbheansizemerhkeryisideveloping
image onto a recording nmediumand a fixing unit

anitf catfigarddo thr agedlep thel Jatdrnsi@trdstRge QR4ge tikEng the
recording nediumis fixed; the developing unit is tﬁe

ARG ﬂﬁvﬁeg%@gn%ﬁmmouﬁrﬁ%é@%&{ fASRL, o transferring

I nvention. The 1 mage formng ne present

I nvent i-on ri | atent; el ectr atic i .
POt R ERe?, e DhPille Sufds ORh TeshiBiE, modium,
fornmed. on a l.atent. i mage beari ng, nenber, a devel gpin
%‘P‘i& %H‘é?% WHE cophgnted toch JERPEET 401aes ﬁ’é"d@%‘?@eg ontd the
devel oped using the devel oper of the present
rasorhngonedizimiorm a visible i mage, a transferring step
where the visible imge is transferred onto a

r ecor dl'ing immgée donmargdappdiatun of she predest dneentionrefrpirises,
i mage transferred onto the recording nediumis fixed.

25 Biseabndesabodihant, of Rtewl Nmg8 WRAPBHIIEESY a latent
PCT/ JP2005/ 024210 Fig. 1 is a schematic diagram

éﬁmmtﬁﬁ%fﬂihﬁ fudig RERA Fdrhnt i
present 1nvention. = gl% 5 |E)s gﬁﬁec%gﬁat%r%Qgﬁgglﬁ%%nféﬁtrostatm
showi n n X |l e of an inmage, formng apparatus of
R P SRR B fe ] dfnes bestilpd WEHEher, 8 6B RRE Ul SBafBrured
shqw anot her ex | e of an inmage form ng. apparatus
15 S?Y@gﬁ r@@e‘ﬁlte’%‘tn?@ﬁn&‘)ﬂﬂ“qzi‘@?gﬂ y&ng %@M‘Pﬁer to iorm a
di agram show ng one exanple of a tandem type ir_rqge ]

Yigible dpagppateansgderring nautpeardgured fodnansfar Fhe visiblesinzage
partially enlarged view of Fig. 4. 10 Fig. 6 is a
alitagnarecsbdinign gnddienr elmt iao fisihag wofit acosifisfuzeéd to transfer a
transfer image onto the recording medium is fixed; the developing unit is
the foregoing developing apparatus of the present invention.

The image forming method of the present invention comprises a
latent electrostatic image forming step where a latent electrostatic 1mage
15 formed on a latent image bearing member, a developing step where the
latent electrostatic image is developed using the developer of the present
invention to form a visible image, a transferring step where the visible

image is transferred onto a recording medium, and a fixing step where a

transfer image transferred onto the recording medium is fixed.

Brief Description of Drawings




roughness (IRa) with a standard deviation (RVS) in
toners of the present invention and conventi onal

toners. Fig. 7 is a view showi ng one exanple of an SEM
whavwgrsph of a toner base particle in the sgueeoshzazio
the present invention. 15 Fig. 8 is a view show ng one
exanpl e of a surface con avoconvex of a toner base
particl eﬁfﬁh line ¢ shoprng jone &Fample i a process
3D SEM 9is a vi ew shovm ng one exanple a
suF?%E’@gé@ﬁ PRESPRAIRYBRAR: oner base particle in the.
toner of _the present invention by 3D-SEM as a

t opogr arfig2& iisgschematic diageamaboring one grapmple Qf}@wlm}gﬂ

one exanple of quantitative results of analyzing the

‘1 offgming spenraton of theprespnl inventien. n  the toner of the

present invention. Fig. 11 is-a schematic di agram

5showi ng Hgotdhisr a@chmlamcodlﬂarﬁmmwgmthg a;mnp]atmﬁan

of the present invention. 25 9 WD 2006/ 075534

PCithd g2 (i351i0g 49 rat@e of thelphesedftanveddioni ng Qut the

I nvention (Toner) The toner of the present invention
conpri seBigt driera frhemapiar dikgt:as showiny bsé Bgamdply ¢f0e tandem
resin and a colorant, and further contains other 5

I ntypednergesfonnimeniagatd. of the gfeseat hrwdakionc| es has a
surface roughness (Ra) of 1S nmto 50 an and a

st andar (Figegiog b@ﬁﬂ@@l@%&dﬁ@w&ﬂﬁﬁ@@ roughness of

0.5 nmto 9.9 nm the surtace roughness Ra is |arge,

10 and t he Biganglakds dgidgaimORhowiMy 2he t RaBisidIRE Cof a surface
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roughness is small (convexo-concave cycle is short).

0 gage U ons AdiasSRapchos Mo ARl st
di 58hbh AmdTHRPERNRI téhGsSPheri cal and
Fig. 7 is a view showing one exam‘ple of an SEM photograph of a
toner basge particle in the toner of the present invention.
Fig. 8 is a view showing one example of a surface concavoconvex
of a toner base particle in the toner of the ]_JII'BEED.t invention by 3D-SEM.
Fig. 9 is a view showing one example a surface concavoconvex of a
toner base particie in the tomer of the present invention by 8D-SEM as a
topogram. | ‘ |
Fig, 10 is a collection of praphs showing one example of
quantitative resulis of analyzimg the roughness of toner base particles in
the toner of the present invention. '

Fig. 11 is a schematic diagram showing another example of an

image forming apparatus of the present invention.



t hus have al nost no convexoconcave. Therefore, Ra is
reduced (region, where RM5is small or large) and is
out of the above range. Conventional erulsification
woQueeaisson toners have small Ra and | arge Xaiieoosiozszio
whi ch are out of this range even if they are nodified

i n_shape Furt hernore, conventional toners obtained
byBB%ﬁ lﬁeﬂﬁﬁm%ﬁm&g Quirihe IrEentigy | ar ge RVS, whi ch

E so out of this range. Surface characteristics of
Per base particles can be analyzed, for

exanple using an atomc force mcroscope (A FM. :
However ,The fanepef thxoprasent aveetion icotmprizes tomeanbase particles
portion of the concavoconvex when the shape having

- | acqgeprisingf addndeaneasio conds excolsrambaand dirtheanuotdins other
the concavoconvex can not be correctly neasured in

5 somgredsats asimededorre, it is preferable. to use a

30 SEM (3D scsnning el ectron microscope, field :

em ssi oM et bagnpdtide s e saifaenoiughatse (Rad bHts am to 50
anal yzer) capable of 25 neasuring w thout contact. 10
VG & bt P ddvidBoaARME ot the sdvBRAjilp®mREE of 0.5 nm to
principle is sonmetines different dependi ng on

e of @et Yhé RErfes PORFHNRE Ra & thrkd) 28X 3AP|s@andard deviation
ERA- 8900FE, manufactured by Elionix Co., Ltd., equips

MURMSbErheYurfaed FoufRRs SPéMall Qéoﬁ%icpébﬂéﬁtvs gmé i éuotrk)

different placenent, and it quantitatively detects
10 the anmdusphedihesSReeP @ﬁéé/ Pﬁiﬁﬂ&é Qf‘coikrgﬂﬁbﬁar%h s Sithfiled by

the detector and calculates the angle of gradient for

X- Sapbniof G Rerisatid §8d BidRARIN Aspentidh ure %ﬁﬂeﬂ&l and

nmeasured with-'this apparatus w thout severe danage

SRR o TN 5 i Gmen
RO Sl 40 e et A9
oA AR ) S B P B b

15 RMS, which are out of this range even if they are modified in shape.

Furthermore, conventional toners obtained by pulverization has large Ra

and large RMS, which are also out of this range.
Surface characteristics of the toner base particles can he analyzed,
for example, using an atomic force microscope (AFM). However, a prr_;be
20. top enters into a concave portion of the concavoconvex when the shape
having larger surface concavoconvex is measured,, and thus the
concavoconvex can not be correctly measured in some cases. Thereforo, it
is preferable. to use a 3D-SEM (8D-scanning electron- ;:uicrbscope, field

emission electron. beam three dimensional roughness analyzer) capable of

.25 measuring without contact, |

10



The surface roughness Eta is defined by a three
dinensional aver age roughness for a center plane

the plane which divides the is concavo-convex

wolzomimﬁwal l'y in above and bel ow this pl aneicramreoossas10

represented by the following formula I: NR =" N

For mul a ere Zcp, represents the Z val.ue of the

center p{&a’f?@amﬂe FE%%‘?’:P@ I gomzetitpgp L@ﬁiawr@aéww on
p0| nt, and N represents the nunrber of the data ints.

aetunng g @EReratices RModor Pre examplee B WE,

|s t he standard deviation _of Z values of all data

poﬁﬁ‘&’fﬁ by chenis e d 1k)., aawéps sluliiplengrfionm degondary

(zi -Z=)2 RM5 = "' NFormula Il 11 WD

2 oekmsshﬁe@erﬁ/ Withotiferent placemnd, end it guanditativelyt detects

the nmean of all Z values, Zi represents the Z val ue

5of ﬂé%énlmﬂ:a)fwmdam@emmre pigmelnwhichhententherdedéctthand

data points. The surface roughness (Ra) is defined by
ancaloelatefetiecangle obfradient fhr FHESf aSapmiat A thremliveaieional
and the lowest 5 points frombottons 5 selected for
eathameetan docmeohangd iwith his appactus edtHunt sevéiaflainsge to
an average. surface roughness and is identical when

t hthey pdmplesharhubd the shqrvisovalextedmeingdsechh®useslb@ron. In
pl ane and the surface shape are equal even whether the -
paaddiions a hayEoatal dirdelior 00 by QesHRved WithehibhF8solution. In
concavoconvex. Meanwhile, the value of 10 the standard

10 detlieapresent Rihoddaeni ethel aiggce \BRTatliefisticd &f the toner bage

15

20

concavoconvex i s dom nant. Thus, the standard

depimicld wea 15 BMERE Meast o IR e Hattide 36580 hatihg 4

concavoconvex__

ML SqUATe.

The suriace roughness Ra is deﬁned by a three dimensional
average roughness .for a center plane (ie., the plane which divides the
concavo-convex volume equally in above and below this plane) and is
représented by the following formula I:

N
lei _ZW|
==1

R,= N Formula I

where Zcp repreéeats the Z value of the center plane, Zi fepresents the Z

* value in each data point, and N represents the number of the data points.

The standard deviation RMS of the surface roughmess is the
standard deviation of Z values of all data points and is represented by

the following formula IT-

Formula IT

11



Regardi ng the toner of the present invention, the
surface -roughness (R a) of the toner base particles
is 18 urn to 50 nm and nore 15 preferably 18 nmto
w0 20080755%%en t he surface roughness is | ess tgraviridsozazio
M X, the concavo-convex size on the surface of the

anP Pt 248 Rl i me AT AR A e peegeriaibe 7 value
e Babphi, B S P rhsh Al oshber Githe AP DR he
fi I [ bility, i d d, ich 20 i t. -
or of or a8 SRS oupiings TRES 1 AoEed 1 . AEpigRn st o the

fhe . charge performance under an

i d d,
o EPE BN PORS HO PetksoradLiNe MRS 8HpoiRt it ybastoms

190

15

20

25

at low tenperature and low humdity is reduced, which
i stelerged foremgh xpflerencodensibhe surface roughness (Ra)

exceeds 50 nm_ the concavo-convex sizes on the

sur f ace T suréacegneshnrssdRed ia aw agerageesurfaogaoughoess and
whi ch reduces the flowability of the toner as well as -
t He ideniiepd whepshe yolumes\wh the06heaEadvex made by the center
PCT/ JP2005/ 024210 and the transfer property. The
sinlapeavd the sukface mhaee are eduwad evenl wiedherTthe mirtickiartthive a
devi ati on (RM5) of the surface roughness of the toner
baseghanniatoesnvex 6¢ 5 me ¢concSva@onver. Mbshrwldice thb vyl of
nut. to 8 nm In particular, the concavo-convex cycle

i sheeratandpol t datiatiorn (RMSP be@noscolirgsClwher Nngbe fine
ability involved in the cleaning blade wearing

preopesogonestissivpsiagtt. Fhak o fgndirddeddvishion 84 réfresent
sufficiently exerted when the cycle is excessively

| abgghossssiml finedRys bEdHengnaawei®@R0- convex cycle in
this range, a dameffect can be forned on the bl ade

Wi th beRegardingattes t8heP ¢tV ehd | PesbA Shvhhtild € the §li&ace
cl eani ng bl ade while assuring 10 the toner transfer

ProRghicks (fa) b ¢ke B Has8palhifled HNER 1HA ARONEM, and more
through is reduced, and consequently the blade wearing

casenisby o o ol o) WhsBisu e Vgt Roeaiag
| $ich AR {PRAVE convRD sitd 6n SHE 's8F8 e of the toner base particle is
excessively small, 2 cleaning ability is reduced, A blade wearing prnperi;y
after long use (after printing several hundred thousand sheets), largely
contributed by the reduction of the fine cleaning ability, is reduced, Wh-ich
is not preferable. Also, since the frictional charging state is reduced, the
charge performance under an environment at'lhigh tempera-ture a.ﬁd high
humidity or at low temperature and low humidity is reduced, which is
not preferable. When the surface roughness (Ra) exc:eeds' 50 nm, the

concavo-convex sizes on the surface of the tomer base particles sre large,

which reduces the flowability of the toner as well as the charge property

12



concavoconvex of the toner base particles becones
excessively rough, and 15 the favorable frictional
charging by the contact with the frictional charging
wonben7agan not be perforned. Furthernore, thetraRsiRio
property as well as the fine cleaning ability is

redu& h |ncreases in the amount of _the toner

| efR Eﬂ% nees dibiedmage ds alsp zeducede

surface ncavoconvex of t he toner base part-icles
becones @Elﬂfmm e surdaceormmehness of the

reduced, and a turrbl e preventi on effect of the toner

i stonenbasriparticles is 0.5mn o 98rmyeaushpreferabliu @en thd nm. In

cI eani g ab| Ilty, - The_surface roughness (Rz) of the

5

10

15

20

25

hearcopeawsseanyex predler | %erg 0 impottent Ofhem the
and nor e preferably 50 nmto 150 nmin 25 terns. of
c| magroengpyt slkaning ability: havaleed tinbthe tejearivg ldadd avearing
roughness 13 WD 20061075534 PCTI JP2005/ 024210 is an
| npttopartyrisvdisaissedpréesleahing bffeqharain heli hb sufficiantly exerted
concavoconvex after noise rejection. The larger Rz is,
t rehtmitbhecydads argssecly dirgecrmmicBiewing a cdt@vo-convex
smaller Rz is, the smaller the degree of
c oryehevinc thiv aangs .o Waenefftctican! IRsHrindd b3 thd Bladk REth being
degree of 5 concavoconvex is excessively small, p
r elgpabligofl P vehitan thgratum blb in 3ke wahmgmatdia&vmea%mg
wearing property after printing several hundred

t hies Gotidr BABekes, propbAR. | A ﬂ@dcep&ﬁﬁnﬁhﬁtﬂfethﬂoner geraping
exceeding 200 rimtends not only t i npair the toner

C hohir@ts 13 Diddukad, bithd 3oted bRt $he 0151385 Swéélﬁﬁé‘ Qaunsed by
convex portions, which then easily causes the - .
| NBEARTAR! b RS RN ChES B & Eark Odéflafiofl WHH P fhe

‘machi ne after | ong use for printing,

Prefirficd P Gughlligs thn%El oﬂlaﬁgeﬁrlé%e%ah”ﬁ%mﬂﬁ”t surface

t oner base partic av ng the above msntl one
S U h ARG 3,@5!1;, r abl
that | ngrganl C péal#;(ﬁdcr a#ﬂeesl!b% '693% %1 and

t RBet BRGEabIL "frRh{dRh1 charging by the contact mth the frictional
charging member can not be performed. Purthermore, the transfer
property as well ag the fine cleaning ability is reduced, which inareases
in the amount of the toner left upon transferring. When EMS exceeds
9.9 nm, the surface COnCAVOCOnVex of the toner base particles -becunaes
dense, the flowability of the toaer_ is reduce:i, and a tumble prevention
effect of the toner is reduced as well, which consequently reduces the
cleaning ability. -

The surface roughness (Rz) of the tomer b:ase ‘particles is
preferably 30 nm to 200 'nm, and more preferably 50 nm to 150 nm in

terms of cleaning stability and charge stability. The surface roughness

13



't hEOTAT O,

15 addition of the inorganic particulates not only

enabl es the formation of the coucavoconvex derived

fromthe concavoconvex of the inorganic particul ates

wo bl 7tsener surface but also is effective, PCTAP2005/024210

particularly when the toner produced in a process

ConRri.Si N ranulation in a liquid dium for the

f ol ﬁﬁ@‘%@-}f%‘?{w c&oﬁ?ﬁ%ﬁﬂfé%ﬁﬁrp?ﬂ% o2 congavpenyex

20 a desal vation. procgess,. where the resin generally

ShPRigk Dot FRlAsPIe ;-,'Fh‘hz}%s ZatpuHhp fikger the degree of

i nor gani c'Hgartj cul gtes is_enhanced in particular when
B yisaddddei mealemi Bz Jar ttheurmeler sthe degree of

present in the wvicinity.of the surface, which causes

‘a BPNRECORYEX | 1§- t hdVhaay diteds lesenthamhai0 ;ami niepdegrasn of

3

10

15

20

25,

wi t hout organic particulates. Thus, a discrepancy in
25CORHEOCORYETAG pEcospeely spallirmeducing the riamims ability as well

deep concavoconvex 14 - ----------o- -o---------
- - as fthe blade wearing properiy after printing several hundred thousand

------------- - WD 2006/ 075534 PCT/ JP2005/ 02421Q
hagleeds, avliichps exatharpferablef Bernedeating [200trom eends ot ealy to
Regar di ng t he enhancenent of the flowability, the -

champyer the dpeart gherge statslibnbink alvoetiot @use bedels in the convex

property, it is preferable to - externally add the

| Npexymns,ovhizhtthenlcatidy ciyses tibintragetdf 686 polvded iidredlents
5 different types. Exanples of the inorganic

pairt iac deedlesingh ehadditse SifterClong 1k ORROSHAERE Sfllich is not
al um na, titaniumoxide, bariumtitanate, -nagnesium

t i prefidable. cal ciumtitanate, strontiumtitanate, zinc
oxide, tin oxide, quartz sand, clay, mca, .

wol | ast Qhiett@nes bALIN BLARAOHSRAAEBN i6 MR YAEL HArGed having
cerium oxi de, col cothar, antinony trioxide, "magnesi um

O A AR 18 Lt
S| {Ha GRorghbid Phrticilatds |38 iR ATy HAHREH B Ui el | ¥nfdnal
addition of the inorganic particulates not only enables the formation of
the concé.voconvex derived from the con;:avocoxwex of the inorganic
particulates on the toner surface but alse is effective, particularly when
the toner produéed in & process comprising granulation in a ligquid
medium, for the following reason. A polymer toner pr;:ducﬁ.on comprisles
a desolvation process, where the resin generally shrinks. Meanwhile, ,
hardness around the inorganie particulates is enhanced in particular
when the internally added inorgamic i:arﬁculates are present m the
vicinity of the surface, which causes a difference in thie hardness from
that at the portion without organic particulates. Thus, a discrepancy in

the shrinking speed occurs, and consequently a deep concavoconvex

14



some inorganic particulates in conbination, it is
possi bl e to enhance the shape, the flowability,
devel opi ng property and the charge property of the 15
wonedobsse particles. The primary particl e deanpb®sonbio
this inorganic particulate is preferably 5it 10"3 gm
to,2 gm and_nore preferaply 5 x 10-3 pmto 0.5 m It
i shRvieee HpRde phame isHermpten the tonprsye@car ea by BET
nmet hod i.s 20_nRI 500 ma/g. The percent age of this
i nor ganifegprdn ghat enkancgeens e @f | thep olgyralsiifyabthe oclegee
%to 5 %by mass, and in particular preferably 0.01 %
t oPrepeptysbk ﬂ%enwr@nmen%lerlﬁreel propioly, ah iavezefayable to
crrcul arity of the toner:base particles is 0.93 to

1. edermalyhadd thhinorgawh parihewgtes g comrhipéng) tadsetof equal or

because an excellent dot reproducibility and favorable

5 t r diffefent typeper ty 25 nmay be obtained with the above

circularity. The toner having such a 15 ---------- :

- - - - Bzamples - of- -the -inorgaric ghpartienhbdes cinduday i te;hc.a
easily slides on the surface of the frictional

¢ harpgnaglice sbie ralaméin, Astambgn cdtide, CBarirer titagde, fnaghesium
di sadvant ageous in terns of chargi ng speed and

chiitagiang belvieim tibmeder strbytibayittgnhhe riftrdA66 tin oxide,

characteristics of the toner base particle of the

Pr@&@bt dafdeRldyd nich, ivollaStddeses | dibtorhfcedlld Aaitild H1ORGTium
with sufficient frictional charge property as well as

10 EX&BHd, e BdrieaV akidR] RS1RIRRE ahnYimdit, ttrRRRlemp Y oxide,

When the aver age C|rcular|ty|s I"'ess than 0.93, i.e.

t hgr@RARE Kide, (BB ILANANFES, ba¥iufy CXPbIRRES 'cﬁR‘kum' éarbénate

difficult to obtarn a sufficient transfer property or

a §iicth Bldet ¥nd BAREn WilrHaIOB; ? pm%t e ?l?}@ﬁneﬂg%?riueﬂy or

partl cles 10 have nany contac I um

R R SRl el VIEPRE e
e ol BRI bR pesi e&r@gﬁhe

15 h%ﬁ@rbéﬁ%ﬁqﬁgﬁa’ ve force is also

20

25

The primary particle diameter of 'thie inorganic i)erﬁeﬂate is
preferably 5 x 10 pm to 2 pm, and more preferably 6 x 108 pm to 0.5 pm,
It is preferable that the specific surface area by BET method is 20 m2/g to
500 m2/g. The ;rercentage of this Inorganic particulate to be used-ie
preferably 0.01 % to 5 % by mass, and in particular preferably 0.01 % to
2.0 % by masa. -

It is preferable that an average rm:culanty of the toner base
particles is 0.93 to 1.00 in the light of obtaining hlgh image quality
‘because an excellent dot reproducibi]ity and favorable transfer property

may be obtained with the above cireularity. The toner having such a

15
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| arger. Thus, in a toner where anorphous particles and
spherical 15 particles are m xed, the spheri cal

particles selectively nove to cause inmage mssing in

a text section and a line section in an electrostatic
hyzhn gveragen girsulagityTRasite rdideisnen t theepurfagse dfethe drivtidnal
for the subsequent devel oping step, and there are
¢haolgimgrenesubér ssclaaelmaghetic cappear andsitiis disgliangdgend in
that a toner yield (percentage of the toner 20 used

fe@nst BE chABgiasf idsdt hag) chﬁ‘gﬁl‘i’%’v levdle @8, by having the
circularity of a toner is a val ue obtained by

A C&%ﬂ%ac%ﬁﬁ dgghta henBAbLLEhERAR q.l)f th Ig)‘;bélﬂlttﬁ@entmn

erence o prOJectlon ar ea

BRSOy Sl BBRRE A Bt e

rreas red us |.ow node 25 particle. imge anal yzer
hﬁ%ﬁ@? YRlppng pRopery: pwitram fer Pr.gqp.er% d

20061075534 PCT/ JP20051024210 Cor porati on). a

gi ven Whenethe avorage airculanityiis dessnchan Of%mwﬁherﬁhape of

solid |npur|t|es have been previously renoved is

theaoadr 19\ rafroinsgydrexaoa, it 18 difficult @ dhtaink soffficient transfer

surfactant is added, and about 0.1 g to 9.5 g of a

b ¢10a h@gmﬁﬁﬁﬁtﬁ tnh §e itk BOrdwad d SRichA R bsHRNe Pirticles

in V\/nl ch the 5 sarrp e has been dlspersed |s treated in

meuﬁa&@swﬂta GIREL ¥igd gl gﬁuﬁgg Wisutfde shich as

m nut es conce | Spersion
00 t 0,0 partlcl t,l and the,s nd ,t.he
Pﬁ*}oqf’?%fﬁ#% %J% PR §h ke bR ARy e an
ref er abl as a vol.une av ge.particle djanmeter (Dv)
ilmags ores han eralapHAarPherial Bartiglepn pinge ©harges ~are
vol une average particle dianmeter (Dv) to a nunber
congeniyatedat ithe dopicdrrepromimBmcephenco tstadhiesing: forkerie also
suitably, the volunme average particle dianeter is 3.0
langert 0 Phis,pim a atvthebvivBere sathobPhdws pakbiclésuahda spherical
toner has excell ent heat resistant
particles are mixed, the spherical particles selectively move to cause
image missing in a text section and a line section in an electrostatic
transferring step. The remaining toner must be removed for the
subsequent developing step, and there are problems such as a cleaning
apparatus is required and that a toner yield (percentage of the toner
used for the image formation) is low,
The average circularity of a toner is a value obtained by optically
detecting the particles and dividing the circumference of the projection
area by the circumference of a circle having the same area as the

projection area. Specifically, the particle is measured using a flow mode

particle image analyzer (FPIA-2000, manufactured by Sysmex
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storage stability, |lowtenperature fixing property and
hot offset 15 resistance. Especially, an excell ent

| uster property of the inmage is obtai ned when used
wihtzboc@7dssd | - col or copyi ng machi ne. | m gener glcr/eh@sinzazio
smaller the particle dianmeter of the toner is, the

nof.e advanti\ageous.it is for _obtaining the imge with_.
 GRAREERY (v Fiten Tiogeh QOBPERYO TAVEDEH WHAF from which
contrast, it is disadvantageous in ter of -the 20

t r%‘h@l"ﬁ?@?ﬁe‘i‘%‘?ﬁ hasn H%wzsﬁl@atﬁweéw placgd. OF ardisprrsant,
vobﬁms aver age Earti l e dianeter. is_belowthe range

of O relgiodsamlio ant caddgde and pbopt Ogs g do 90 g a

surface of the magnetic carrier in a prol onged

© st$HPpIRGtY he measysed o firigen pddedt ud suspeBeior dnt which the

10

15

20

25

charge performance.of the nmagnetic carrier with a

t VAERIAp A nheetie iisnsweed ik ntrehted due apf wireswiepdispexsion

25 devel oper, filmng of the toner to the devel oping

r cirEratusdfor adiowt bito theningfes to make G tOOBHOEESAL0f the

PCT/ JP2005/ 024210 toner to a nmenber such as bl ade for

t hligpdérsiom r0MY tohell, @0k partickbstyd., andurtheThhsge and the

phenonena are | argely dependent on the content of fine

podheigthution gfdhe tendraire thdmueabt ent of .t he particles

wWth a particle 5 dianmeter of 3 p.mor |ess exceed 10

% wor ks Thgabimnsatprefreablities Ovoluthd dvera @ gaaids diabdtbe (Dv)

and the high-level charge stability. Conversely, when

t hef 20 lpireo BUELAOSn@ Q! Edt8d DWDANRE @he Fblithe avérdpe 'parficle

above the range of the present invention, it becones

di difuinetdrt (D to 8 RluaiibraivetigRgiricld Wity @) ofti g0 toaN40.

high quality. In addition, the 10 variation of the

paVIbiC Bt RS Qblie hPerake ?ﬂﬁata_tmm%é}qg% '3%.0 pm,
n

when the toner in the developer,is bal anced e

D Dexe£ a8 9.0 49185 CRlHEs Ghsdy j\}\ﬁé’%@éﬂe@ﬁm%sﬁtaﬂt
W de Ich 1's not

and resolution is reduced,

Pregbragablstability, low-temperature fixing property and . hot offset -

resistance. Especially, an excellent luster property of the imgge is
obtained when used with a fuli-eolor copying machine.

In general, the smaller the particle diameter of the toner is, the
more advantageous it is for obtaining the image with high resélutioﬁ and
high quality. However, in contrast, it is disadvantageous in terms of 1;]13
transfer property and the cleaniﬁg ability. When the volume average
particle diameter is below the range of the present invention, the toner is
fused to the surface of the magmetic caxrier in a prolonged st]mng in the
developing apparatus to reduce the charge performancc; -of the magnetic
carrier with a two-compo-nent developer. In the case of one-component

developer, filming of the toner to the developing roller and fusion of the
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5padidrestes of § lwngir lpsséxaed A6 %heorks raizanest Ghe tddbesion to the -

10 CORGENMISIO BF o pArticdd dRirhéter tHEhe 3dr Y@ nh R8N

The average particle dianeter and particle size
distribution of a 15 toner can be neasured using

Coul ter Counter TA-11 or Coulter Miultisizer (both are
woenuisacissy ed by Coulter). In the present i nvghlipoisozd4210
measurenents were performed using Coulter Counter

TA- 1l connected wth an interface that output a

nurtBRET B &t eRber sich g Blade fomehingfilieinghef Fhen toner tend to
(manufactured by The Institute of Japanese Union of 20
Sci%€fth sts & Engineers) and .with | ?C9801 personal
conputer__ (manufactured b NEC Corporation). It is .

al so pr em%wknqmnat pre lareply dépendent onf heecontent of fine
roughness (Ea) to the volune average particle

‘di afwder. (By)particelarrah¢ moptddt ofithy,particles3wtith al@afticle

When the above ratio is less than 0.3, the toner base

frictional charging menber since the 18 -------
- - magnetie carrier and the high-level charge stability. ---- - - - -
------------------------- degree of concavoconvex

is snal ICcfmaemdig whehitheevalizfieehtiragd plaklficleOfRindas 8f the
particle. Therefore, the charge property is reduced,

anthriehds abbes the gamdy of thy resadtSRveREMe g6 be&&ﬁ@mﬂi&ﬂt to

when the above ratio exceeds 10.0, the toner base
padhiiaid af iedaeskitbgEY rbsdHigen Wnld hibh ¢uality.| 4 Iaaaﬁiogl the

chargi ng nmenber and easily spent since the degree o

. h
the toner base particle. Thus, the charge perfomgﬁﬂnv(‘éemL

|st];[.3q@ﬁg§ﬂ1t]ﬂ@év%k§,@w3 bggﬁcécgner base particles have
a shape factor SF 100 to 140 and the rati o of

th
(nﬁ)?ggvgﬁ'@%f O EReds) ggto'&e@ﬁéeﬁg%%@m g@‘ 1’9 cgpes wide,
| ngﬁd:fésgﬁlﬂd}ﬁs%g{l@eq hﬂ‘ﬁﬁﬁ?"\f@?ﬂi{m’sp ) the t oner

shape as shown i n Fof is a val ue

i et AR ISR L B

15 ' ORGEr O Be H@mq}éﬂe G?mg %ult%r %un% 'f.c{] fré Sudter Multisizer

20

25

(both are manufactured by Coulter). In the present invention,
measurements were performed using Coulter Counter TA-TI connected
with an interface that output a nu.mber distribution and a voluma
distribution. (manufactured by The Institute uf Japanese Union Df
Scientists & Engineers) and with PC9801 personal computer

| (manufactured by NEC Corporation). )
It 15 also preferable that the ratio of the surface roughness (Ra) to
the volume average particle diameter (Dv), i.e. Ra (nm)fbv (fm), is 0.3 to
10.0. When the abdve r‘atio is less than 0.3, the toner base particles

eastly slide on the surface of the frictional charging member sinee the
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15 (AREA) of .the shape, and nultiplying 100/ 4m SF-2=

(Rx 100 Forrmula I, AREA 4;r where PERI represents
the peripheral |ength of the shape obtai ned by

rojecting the toner base particle to a two
*gﬁm’éﬁsﬂ fowamcapoconyex AREmall dpr dberparticle diawatest of e toner
shape obtai ned by projecting the toner base 20
reset ipeiracleo t Whetaforedi thnsilearge  prarety iBenedinedy ahmd the
of SF-2 is 100, no macroscopi ¢ concavoconvex is
deLsi abilifyhes 086 redlli@p®. MeahRhHe! wihéh UHeUab8Ye ratio
SF-2 is, the nore the concavoconvex In the toner

Shapgs bRE m%ge [ GARE kgl na gngﬁﬁle\éahl'te ﬁ‘gf‘mﬁk 2r@BbdSvith the

cal cul at ed rving saving t

b T e LAY T T G e o
(FE— SEM S- 4802 uf cturegl H| tac td ) , and
CORSAYIGORYCE AR ST 6L R £4e pyriafie
Nireco Corporation). The anal yS| S |s rmre on t he
‘Faws, dbespiazge pafavoanos isrestuced. t he toner base
particle conpared to the surface roughness Ra. \Wen
t he v@mérablyoRh2 woee ddse lgdtidée hhoaer shaps dattoerSiH2 of
on the image, and the image quality is reduced. Thus,

10te ty Alageanll the-ehtics of Phe @Bl Yrdudhindgs (RAY Qh@fetéo% Ra
to 140. It is preferable that the ratio of the surface

(539,59?@13825 $£BDoaNy ¢ 80p 10 represents the fineness of the

surface’ concavoconvex of the toner base particle, to

the s I epk

mr ool FRABR SRERE STy iR e e TRe it Faneep iRV of
ase particle, i.e. is in_the range of

tgl 2685t 6habs g S%Wél %ﬁémvﬁmfﬂﬁ:a%ow SF2ip@ yaloRigptained

this range has suitably fine concavoconvex on the

hyo rividing ethea sguere sof peripheral length (PERI) of a shape

obtained by projecting the toner to a two dimensional plane by the area

(AREA) of the shape, and multiplying 100/4x%:

(PERIY 100

AREA = 4x Formula 111,

SF-2=

where PERI represents the peripheral length of the shape obtained by
projecting the toner base particle to a two dimensional plane; AREA
represents the area of the shape obtained by projecting the toner base
particle to the two dimensional plane.

When the value of SF-2 1s 100, no macroscopic concavoconvex is
present in the toner shape. The larger the value of SF-2 is, the more the
concavoconvex in the toner shape becomes remarkable.

The value of SF-2 can be calculated by observing and saving the
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15 thus the frictional charge property is favorable.

In addition, the toner is excellent in devel opi ng
property and transfer property since the shape of the
toner base particle is nearly spherical, and the inmage
igagesigne guaﬂr@@/ randomdy ﬁﬁé‘f‘ﬁ% sonerhpantyhes byfa speoning
present invention can be produced by 20 granulating
dlectzon | minrdscopei (FE-SEM SotR00, ohandaginesd ity iHivachi; ditd.)
can be obtained nore suitably by

BB lavialdifli shedsihgess bpaar imiRdeahalyze MUSRXN AP, Nireco
i norgani c particul ates using an organic sol vent, and

CEPOLAREAIIThE BALAGNES Eﬁ?otg‘j%le gﬂ%)fl}?&{déreyﬁgfcbébncavoconvex of

deSol vation. The toner pro ry pulverization

t.h n_.. 1o ph h n re roit
R e R e R T
2006/ 534 . PCT/.. P2 24210 i stribution.

Ther ef DD the Yalug CLRE meotds g#@&he EOW rasatiesed og the
in the Jliquid nediumin order to narrow_the )
1gagsuand the dmage; gualion isreduerd. pEhws,cthe gakieepBSF-2 is
di stribution and to narrow the charge distribution of
prhferabhein tiepemidel afal(0/to 140.i s possible to use a

granul ation nethod by 5 formng liquid drops in a

I'i qui dt hegrafaratsletBae tHea6e e AgfaGUrRh$iced Ra, which
pol ynmeri zation, emulsification polynerization and

WhARehLEs ¢he rdfZ@ld Qﬁﬁfa@ oRB T RbntHe .ot? Uchlfegﬁglgg ybase

roughness Ra of the toner base particles, i

l g, .t diip which a diff t .
e FRoORRE oo WiGal S o Rl SEbedpBrcaishe riogPtageoric
COBErENBhT oB bl e b LT o )82,

.possible to use a resin capable ,of formng an )

1841y be saage pEPI08nto GAA0: Hehe toviem thateas fhe yatio within this

t hernopl astic resin or a thernosetting resin. Exanples

rahige Hens seitablyi ink udesavicopivehasethe ¢éshashase particles, and
pol yur et hane resins, epoxy resins, 15 polyester

tgas lt]dié friegibd AT EFeRShidperifOlsyfavoeichle e Inneddisibhi € toner is
ased resins,

excellent in developing property and transfer property since the shape of

the toner base particle 1s nearly spherical, and the image with high
quality can be provided.

The toner of the present invention can be produced by
granulating in a liquid medium. The toner of the present invention can
be obtained more switably by dissolving/dispersing a toner material
containing inorganic particulates usiﬁg an organic solvent, and

granulating in an aqueous medium followed by desolvation.

The toner produced by dry pulverization method has an
amorphous shape, and moreover it tends to have a wide particle diameter

20



5st forening - Bquid| deopy ih ea lbpgd| yedivm  sitdpgee ae midthed Csuch as -

phenol resins, nmelamne resins, urea resins, aniline
resins, iononer resins, and. polycarbonate resins.

The resin nay be used alone or in conbination of two
w0 2088s53AoNg them the vinyl based resins,pdit@2005/024210
pol yuret hane resins, the 20 epoxy resins and the
poggesﬁen resins, and conbinations thereof are

pr drdrigptian; Thegefyes ot srrelemableapuprodyca by seamiloting in the
menber of line  spherical resin particles are easily
obiigiih medipm By andareto nwmov the cirpulssity rdastiritartionc hudi ghe
pol ymers obt ai ned by honopol yneri zati on or .
copariele dizmetesrdigtrivitiop and dedaroew the shaegg distributios of
such as styrene 25 (nmeth)acrylic acid ester

‘copled yiomars , Spesifiealls; (it tim gioesiblec by alay e psanulation method by
(meth)acrylic acid-acrylic acid ester copol yners,

aci d anhydrate copolyners and styrene- (neth)acrylic:

ac buspeapihypubymeridhidon, 2nhdeificationpolithérdration M aispehfon
above resin conponent is 5 dissolved or dispersed in
anpolygmtizatien] vent i s dispersed in an aqueous medi um
the resin conponent adheres as particulates to

peri pherfvafmneiol ¢hé sufh@PPuph@se Ra lof the £t thakb particles, it

coal escence of the oil drops, and the oil drops

haiy digy Whid e fer ek tth Gk a GheyiBHSh wHith BRSNS redillifom the
phenonenon  contributes to stabilization of the

10 di gdafk %Eﬁﬂluﬁmﬁnsiéfefﬁefecf RHNGS3ackRE the teﬁff P&set }g%@ircles.
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base particles can be controlled by controlling t

aMREMrd2fe 1R GifferShi oS ROREN e {dhel q’.@ﬂﬂg%& d gg %:pos_sible

particle diameter of the resin part

f ofdTRek aﬂ'eg%t g:?@ggé ,of‘ﬂﬂhﬂﬂngaa.r{ s{ﬁ@aﬂsﬂ&s s-nr?eiag.gg 18 resin

toner may as a ans to prev

of t1 .0, i i reblemi.n A5 the

£ el thotondiie relfl 675 oo RcBIng Roill. Kl gf the
ag ' |4 toper appears on the toner .

Ry bR A R e DT R R
neﬁﬁtise'éstérnre%ﬁs?%lo }Ial.tgi e‘%giga,dpeqznflﬁhr}ﬁg Irgsr}nsefs' '90?1 ::%ri]a rres%s,

phenol resins, melamine resins, urea resing, aniline resing, ionomer

resins, and. polycarbonate resing. The resin may be used alone or in
combination of two or more.

Among them, the vinyl based resins, the polyurethane resins, tile
epoxy resing and the polyester resins, and combinations thereof are
preferable in respect that thé agueous dispersion member of fine
spherical resin pa.rticlés are easily obtaived. For example, the vinyl
based resins :'nclu&e polymers obtained by homopc;ly-merization or
copolymerization of v-inyl‘based IMOnOmers, e.g., resing such as styrene-

(methlacrylic acid ester copolymers, styrene-butadieme copolymers,
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recei ving heat and pressure upon fixing. It is
preferable that such releasing agent is encl osed

wi t hout bei ng exposed on the surface of the 20 toner

base particles because the wax exposed on the surface
aitdneaylie achbaatylicaaeidfestdre dopolimanal steiashacgilogitrile
menber such as nmagnetic carrier to reduce the

édpotyheradl s&haheemBledPeidid QhhidfatkOREhoIRErEX b A ts.ﬁyrene

an ‘aggregation property to reduce the fTowability oOf

A e 37 e T T T

resin particulates onto the surface of the toner base
paselved cr dwpbrssd when orgrois belyent éntispersal aul amagheous
toner base particles to bleed only upon fixing, and
inkdiwtaf titd sessnechmypeneacdudhend of pahitedlaertogaigderies of il
property can be resolved in addition to the contro

®opshsresehf asepfaial Scoaﬁe%%%ﬁ@é difnghd B gfdg%agﬂeﬂ the oil

agent, a max havi ng a ow nelting p0|nt

c f|x
Fshe B8 A b GE HEREE 0, Rt S i Hopenon
i spersion Mﬁth the binder _resin, ich ig effective
%& uteg e Stalization o Ghe SiTPaFIHo L barPurkase) TosghmsRs Ra
of a rel easing agent such as oil on the f zing roller.
dudie twarr base paptinkestcani b bonfzolled biyalontwillige the ambest of
of waxes include plant based waxes such as carnauba '

thiaxresboicotfponant tbriecadded amd thepaviide diafidtal obakedesin
waxes such as bee wax and lanolin; 'mneral based

ﬁﬁﬂaﬁngkgqbgiggerlte and selsyn and petrol eum
as waxes such as paraffin, mcrocrystalline and

g;;{ ﬁ'é?tfl@%ér"éa Al A gsglg%sggg@t b B, Bond B e iven

waxes and ethéﬁ@ﬂ and synt het i c waxes
a§,_1MeaN3 §¢ are s BBe ek then fengrnWhielads @ problem in
Furthernore, it is possible to use fatty acid am de
thedfixing step Oﬁyhle ipge darmingsteg. aTilne:iBeleaaslag’raEEMdelpnsed
am de, phthalic acid

in the toner appears on the toner surface to develop a releasing property
from a fixing member in association with deformation of the toner by
recerving heat and pressure upon fixing. It is preferable that such
releasing agent is enclosed without being exposed on the surface of the
toner base particles because the wax exposed on the surface adheres to
the surface of the frictional discharging member such as magnetic carrier
to reduce the frictional charge property of the toner and exhibits an
ageregation property to reduce the flowability of the toner.

Furthermore, the use of the method for adhering the foregoing

22



‘a berasalye

10

13

20

25

anhydrate im de and chl orinated hydrocarbon, and
crystalline polyners 20 having a long alkyl group in a
side chain. such as honopol yners and copol yners
WO athsp7Bepol yner of u-stearyl acryl ate- et hylpcrgezonsiozano

nmet hacryl ate) of poly-n-stearyl nethacryl ate,
crystalline

pol y-n-1 auryl nethacrylate which are

F‘%/ﬁ% BJF'%@% esonie e Pirgent dbe tenennsg pasticipr enabiss the
of the present invention is a toner obtained by z5
di Sglersing geent anclasadeisy thentaneghage womeeleado dileed onlynupon
which at Ieast 23 WD 2006/ 075534 PCT/ JP2005/ 024210 .
pofi@s; and She fefepiveruch apiraduetian ofiitheitomed chymga property can
conprl Si na a nitrogen atom polyester, a colorant and

gﬂaédmﬂrawhélcgpmlsdothﬂmuafwe poughniess.sol vent

and by %hrform ng a crosslinking reaction and/ or an
ext ensi dieepzdiogitba relvhsingiagent,thwbzdoringse lokemtther point
and suitable 5 nethods for production are descri bed
bedfoH) “¢ ol WP2OsHE workPelfsetiviely béisvecnld fivhiedrdller and a toner
pol yneri zi ng and condensing a polyval ent al cohol
c Ompuodady enxface pothevielaaningcagebd iy the dRfb ki ¥R binder

Exanpl es of a pol yval ent al cohol (PO 1 ncludes a

di reaire nwhidhc dh obffective ( BIrOn  digh-tdmbpéradee 'B)Efs@f without an

hi gher-val ent al cohol (TO. D10 al one or m xt ure of

Dlipphichiom of AakleasitigizbnPiuckCud 6il Bhehe Eﬁ:&k%frol@r.v &R tyax
al cohol's (1710) include al kyl ene gl ycol hyl ene

9l epatonexts? it € HBO Soll k0| Exhrdplbd %@Wvﬁt% MAGH plant

1, 4-but anedi ol and 1, 6- hexanedi ol )5 al kyl ene ether

0/ Beced wstkeslshih ARCaSh MM wak! bR WaRCHIbWeA and rice wax:
di propyl ene glycol, 15 polyet hyl ene ycol

caﬁiﬁhpaxg&pam&wgﬁéh ﬁ@@. 4@% yC(F% Y éﬁgl &@ﬁ&ged wazes

gI ycol ); alicyclic diol anol

i S g P i
propﬁhe 8%{!?-3% gﬁ%ﬁb%% é%éi @%Sﬁﬁggﬁy eﬁwlgm le,

0085 AL e ﬁgrd{olagrbon waxes such as Fischer-Tropsch waxes and
polfethylgane waxes, and sygtheﬁc ‘waxes sr;.ch as ester, ketone and ether
are included. Furthermore, it is possible to use fatty acid amide such as
12-hydroxystearic acid amide, stt'aaric acid amide, phthalic acid
anbydrate imide and chlorinated hydrocarbon, and cr}sta]]ine polymc-;rs
having a long alkyl group in a side chain such a-s homopolymers and
copolymers (e.g., copolymer of n-stearyl acrylate-ethyl methacrylate) of
poly-n-stearyl methacrylate, poly-n-lauryl methacrylate wluch are
crystalline polymer resins having low molecular we1ghts

The toner of the present invention is a toner obtained by

dispersing in an aqueous medium a toner material, in which at least
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20 above bi sphenol s (ethyl ene oxi de, propyl ene oxide

and butyl ene oxide). Anong them alkylene oxide

adduct s of al kyl ene glycol having 2 to 12 carbons and
biosplwaneds are preferred. Particularly pref esdgib00368210
al kyl ene oxi de adducts of bi sphenols, and conbi nati ons
of a] kyl ene glycol _having 2 to 12 carbons therewth.

Al ®elyseter frepolymes changor unchional @rowp comoyising: humitrogen
trivalent to octaval ent or higher-val ent polyval ent

al Bf#rat pelyestgr, a colorant and a releasing agent are §igpersed in an
2006/ 075534 PCT/ JP2005/ 024210 al cohol (gl ycerin, )

t r PPRastie yiobient ende byt pétfermipizoh pirogadinking reaction and/or an
pentaerythritol and sorbitol); trivalent or nore

‘pherksngiont ktastighe nVatetialphtbat| composk atlle tamet andsalitable |

novol ack); and al kyl ene oxi de adducts of the above

t r megheds fooproductihemye desnibeddealgirenol s. 5 Pol yval ent
car boxylic acid CPC) includes bival ent carboxylic acid

( D(¥Blyester)t ri val ent or higherval ent carboxylic acid
(TC. DIC alone or a mxture of DDCwith TCin a

smal | anfulydstérs iar efteailete byBi yayeekizinar ax Yy bindeasing a
DI C i ncludes al kyl ene di carboxylic acids (succinuic
acpélyvalet plechd GothpdustdSBIgAL ety falel carboiAMY4Sd ompound.
di carboxylic acids (maleic acid, 10 fumaric acid);

ar omat i EEneFED By lpolyvaldritSalédiol (PO) fnchired a divalent aleohol
i sophthalic acid, terephthalic acid and naphthal ene

di (GIYOKYd la6 @5:0dnt T WShdriRBnt AMEAYITENE DIO alone or a

nt
di carboxylic acids having 4 to 20 carbons and aronatic

di kR Vifi BIAGH ] hayth a9 sﬁntﬁfhtzgf Gy 99’61%?%5&1& Divatent

preferred, Trivalent or higher-valent [0)'4%

?E%%‘Z“fﬂ@#?? {‘?‘Hﬁé@a@%ﬁ@]& ?5‘7%21 ?%‘“?#’%Q%&%asﬁ ?G?‘Eéfyﬂajl&e
a Cglgg?ilh %ﬁgé}g?%legﬁl%%yﬁg I]:ﬁ]'sﬁs'!:lﬂedc'si egd( %]%]%WPE ‘g{@pé %kyhne

i ESEH, O AT BN, S 4 SRl .

polyethylene glycol, polypropylene glycol and polytetramethylené ether
glycol); alicyclic diol (1,4-cyclohexane ﬁethanol and hydrogenated
bisphenol A); bisphenols (bisphenol A, bisphenol F and bisphenol S);
alkylene oxide adducts of the above alicyclic diol (ethylene oxide,
propylene oxide and butylene oxide); and alkylene oxide adducts of tile
above bisphenols (ethylene oﬁd.;,-, propylene Dxide-a.ud butylene oxide).
Among thé:m, alkylene oxide ad-ducts of alkylene glycol having 2 to 12
carbons and bisﬁhenol are preferred. -Part;icularly preferred ' ara
alkylene oxide adducts of bisphenols, and combinations r;f alkylene giycol
having 2 to 12 carbons therewith. Aloohols with three or more valence

" (TO) include trivalent to octavalent or higher-valent polyvalent aliphatic
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The rati o of polyval ent al cohol (PO to polyval ent
carboxylic acid 20 (PC) is typically 211 to 1/1,
preferably 1.5/1 to VI, and nore preferably - 1.3/1
w0 2006024534 as an equivalent ratio of a hydromdmﬂ-gmy,mum

[OH to a carboxyl group [COOA ie. [G—|]/[COO—|]
t he poll)é ri zati Qqn and'. condensati on reacti on,

poPiroBpkslycesing srBetipolethane. énmﬂtbvlalmamrmwm@ntol
acid_(PC), are heated to 150 C to, 25 280 C under the

pr 88¢ sewbitel): srivalest oF srare henalsdérie pheno A apharwl aloysinck
25 WD 2006/ 075534 PCT/ JP2005/ 024210 such as

t erd srAsskyovoiacky-and dikylenswxide addusks oitharmbove trivalent or
distilling off produced water under reducing pressure

‘i f hgheryaleny polyphenolsce. 'a  pol yester conprising a

hydr oxyl group. The hydroxyl value of the polyester
i s pref doabiajert darhoigle apid dPCYindndss bizakini harbaiylic acid
val ue of the 5 polyester is typically 1 to 30 (ng :

K( DY )andanivaperefoethhar-vmlént @Obodfie ackh (FON aDI@ allineas a
the toner a negative charge property, and further the

f amdetainé efdDIC rwith DEtineansmallossiontt RopRefedible! NBivalent
toner inproves the |owtenperature fixing property an

af ¢arbbkylichetidRIC iedodel AlkyRaRe Bicafthzylib fcidd @ucrinic acid, |

However, when the acid value exceeds 30, the stability

of adiPR: acld aBHAeBAES doR)PAIRERyIeAe (BLAHLIR £l thalsic acd,
envi, ronnent al variation. A weight average nol ecul ar

&cidl aPSHatie aebd39fc s (pRaRR RN Xscé:i‘rtﬂ?ﬁ e 444,

200, OOO The wei ght average nol ecul ar wei ght

t h@RephAhIRO dchl NI RaphSl-0l L BREk g%’%gl %8% 18.8:[0&1%?‘;11&131

resrst ance is reduced. Wen it e

eﬁflaﬁr b 39&;13& ?g%hmm 41%, tmﬂb%hgr gﬂ.& ;&&loﬂ&uc

prope yis re ol yest prepol ynmer Wi

Uql%éﬂste pre era Iy ?oﬁ‘b??s%gﬂgﬁgpgg‘?@’%@ (%8#% or

obtg elfint "AAHEON alils AR08 "REEAE ! RERYER' Solyvalent

I ne

carboxylic acids (trimellitic acid, pyromellitic acid) having 9 to 20 carbons.
As polyvalent. carboxylic acid (PC), acid anhydrate or lower alkyl ester
(metbyl ester, ethyl ester and isopropyl ester) of the above may be used to
react with polyvalent alcohol (PO),

The ratio of polyvalent alcohol (PO) to polyvalent carboxylic aeid
(PC) is typically 2/1 to 1/1, preferably 1.5/1 to 1/1, -and more preferably
1.3/1 to 1.02/1 as an equivalent ratio of a hydroxyl group [OH] to a
carboxyl group [CODI-I] ie. [OHI/ICOOHL.

- In the polymerization and 'condensation reacﬁan, 4 polyvalent

aleohol (PO) and a polyvaient carbozylic acid (PC) are heated to 150 °C to

280 °C under the presence of a heretofore known esterification catalyst
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20 polymerization and condensation reaction. The urea
nodi fi ed pol yester is obtained by reacting a

pol yval ent isocyanate conpound (PIC) with a carboxyl
woauwomssa hydroxyl group at an end of the peirwesieézdazio
obtai ned by the above pol ynerizati on and condensati on

reac |on to jeld a . yester __ prepol yner
tekisiese  Fenato g pe b nr Swee Aol adishdling off
25 therevmth to crosslink and/ or extend the .nol ecul ar
chefoduce water under reducing pressure\df xogessprB584produce. a
PCTI JP20051024210 Exanpl es of the polyval ent
Rier comprstuh @ (tedeysylngrame  Bhe diydroxyl value of the
i socyanate (tetranethylene diisocyanate,

p al ent
' e&éﬁ@ﬁt wenrrefeaahlycﬁzﬁmg FQHig dr Zraatet, mddsnamahbmuhpf the

caproate): alicyclic polyisocyanate (isophoroue

di Podyespem i ‘byracadlycy ¢b difetme EOHAD cahd direfeshinriatee20. The
aromatic diisocyanate (trilene diisocyanate and

di grfid rvprhere ghvaa ehditoaer panegative draega propeky, phd ftﬁ-ther the
di i socyanate (aa,a,a' -tetranethyl xp]yl ene

di fasompln affinity beiveyealpdcosdingayipey 66l tiaehtdied ﬁﬂapbaves the
bl ocki ng t he above pol yi socyanate with a phenol

ddpwiatipegature fixirey pipeeBPs® Aiif betWdn GRERINR pARS and

of two or nore thereof 10 The ratio of the polyvalent

i aheytoner. cHowaRa) Rlheh Rihe)adi® vhbiRi adbdds 363/1;115: ts@abliléy of the
preferably 4/1 to 2/1 and nore preferably.

1.chhiging it Peonead\devaiciate &alH envifon iﬁ%ﬁn&i OUPS
[NCO to hydroxyl groups [OH of polyester having the

hydr oxyla %ﬁéh@saveh:aﬁe mholehtat Qrédbhe Wed ododNeOeobBdb, and

exceeds five, the ow—tenperature fixing property S

r e8uResbly 150, Mty 86,008 a’I‘h toéfave[:r: thﬁs%eig,ﬁﬁ
one, the contalned aﬁDUﬂt O ea pOT |on econes

Wi fs | t
Yyl Mt iy el

. f-
ool yeatr Vel s eRORts DAL IMAR felipldegalfn o o
0%MBetatutd Bad dripdres is dddhicdy. %0

(Polyester prepolymer with a functional group comprising a nitrogen
atom (A))

The ﬁolyeste;' preferably 6om_prises a polyester modified with
urea in addition to an unmodified poly.rester obtained by the abu-ve
polymerization and condensation reaction. The u.l'l'aa modified polyester
is obtained by reacting a polyvalenti isocyanate compound (PIC) with- a
carboxyl group or a hydroxyl group at an end of the polyester obtained by
the above polymerization and condensation reaction to ﬁeld a pu].yest;'ar
prepolymer (A) comprising an isocyanate group, and reacting amines

therewith to crosslink and/or extend the molecular chain,
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20 by mass, preferably 1 %to 80 % by nmass and nore
preferably 2 %to 20 % % by nmass. \Wen the anmount is

|l ess than 0.5 /o by nass, the hot offset resistance is
wedusadsssand at the same tine, it is di sadvaRiagesdsz4zio
in terns of both heat-resistant storage stability and
IO\N-terrpﬁrature fixing _ property. Wen it exceeds 40 %
by mass, BEdEPlesef bR RPEt Aoy rRpte xmmzpanmel (RIC) gnclude
redyced., 27 ---------- R -

|~ aliphatic * pobymeientosrismsssatercrite manetiviene 10 dilsecyanate,
nunber of the isocyanate group conprised in one :
nobeEamethyieny héiispsygnateerant e Bérditnory4nitomethyli siapmate):
an jsocyanate groups, is typically one or nore,

‘pr 8heydis| Bpleisocyanatggdeaphoto® dids@yanatd amk eydlekeinsdthyne
an_ average of 1.8 to 2.5. Wien the nunber of the

5] s@ugeeNanatedr o@pomatip esdilgocyamateon fxjlene moditiaymate heand
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20

nol ecul ar wei ght of the urea nodified polyester is -

s ndiphenyhiethane dudésicyapatetit atbmetic r esliph#tie €. diisocyanate
Exanpl es of amnes (B) to be reacted with the
poloyest,el-tetprmpihlylayiylend) diisomiinate)) RBeyHREYSNAbMpounds
group, include bivalent amine conpounds (Bl), _

t r ovakesd by bldudnipetievill et polfisag G AEPRIR0S phERd] i difve,
10 al cohol (B3), am nonercaptan (B4), am no acids (B5) )
anelitrto 8 cafolichat; alty cithbiiatings bhvee? RRrdtRMRse i n Bl
to 135 (B6). Exanples of the bivalent am ne conpounds
(Bl) i ncihecestiv RS pmwdleﬁ%%%ﬁﬁﬂﬁu@ (PI)IE typically

di et hyl tol uene diam ne an

di smiggomi 41218)3/1 AhHSHELE Frefirali
(4,4 -di a%, et Cerel SR T-O fo kgL as the

di AfHiiRferl $h0H 3K BREyAlMle SORNONNOO] t6 WIHEAS ol [0H] of

al i phatic diam ne (‘ethyl enedl am ue,

et W A L s e L
t( @%&@e#&?ﬁ%ﬁ% )ejl.hg qg&rtbﬁtglefﬁm?enﬂmg property is reduced.
When the molar ratio of [NCO] is legs than one, the contained amount of
urea portion becomes low with the use of the urea modified polyester,
which consequently reduces the hot offset resistance.
The composition of isocyanate compound (PIC) in the polyester
prepolymer (A) comprising an isocyanate group is typically 0.5 % to 4OI%
by mass, preferably 1 % to 30 % by mass and more p;:eferably 2% to 20 %

by mass. When the amount is less than 0.5 % by mass, the hot offset

- resistance is reduced, and at the same time, it is disadvantageous in

28

terms of both heat-resistant storage stability and low-temperature fixing
property. When it excee;is 40 % by mass, the low-temperature fizing

property is reduced.
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20 Exanpl es of am no al cohols (B3) include ethanol

am ne and hydroxyethyl aniline. Exanpl es of

am noner captan (B4) include am noet hyl nercaptan and a
wonoghepyd ner capt an. Exanpl es of ami no aci dsedrlsBmoso24210
i ncl ude am nopropionic acid and 25 am nocaproic acid.
28 WO 20061075534 PCT/ JP20051024210 Those obtai ned by
bl ocki ngtReeumbenef thedaorvianatesnogp empemediin ong aeolecule of
keti m ne conpounds and, oxazolidi ne conpounds obt ai ned

f r 81 PoinestesPienelyrrard AR somatiging an isveyaydte grongs ik Grrically
and net hyl isobutyl ketone) of the above Bl to 35. .
An®itey OF prore, Braferably Bn awegage of kSuioe3,oind Sadk prefebakdy an
smal |, anmpbunt of B2 are preferred. The ratio of am nes

- ( Byverage phildatd .61/ Whep thelgumpber eff tHel isodyamate group is less

10

15

20

25

1//1.5 and nore preferably 1.2/1 to 1/1.2 as the
edthiana losat pemmaeaiflet he mskeylamatweightoupshé NGeh mbdified
t he pol yester prepolynmer (A) conprising an isocyanate

grmnlpedter shenadliwltcky redipes e hod offdet asdiescé.B), i . e.
10 [NCO/[NCIx]. Wen CO/ [N] N'] is greater than

two or Bxangdes tdfanniads (B)e to Nbé efdaetsd WoitH Ntheofpdifititer
urea nodified pol yester beconmes |ow, and the hot

of frepblyneai @) avarisng @@UEBEranAbe cHh R intedd B?glent amine
as ’

pol yester may al so conprise a urethane bond

Walomasmds (BER the4ldnt Jbﬁgﬂéﬁﬂehﬁhhﬁn@fcoﬁlﬁtﬁl;m%%iﬂﬁm

to the urethane bonds to be contained is

10066hdl €B3Y)/29%n | i3 !
pref er agllayPGO/ 4?)&%@6 87%%34)\’/%% tgr?tgmﬁo g?gfg?iﬂgsé%tﬁmed

t 1y BoEIBnB ¢AE alnSnd BRphABIMG B (e hot of fset
resi stance is reduCed. The urea nodified pol yester is
pr oducegixhh AesAFRns BV a18%E Dathe compounds (B1) include aromatic
diamine (phenylene diamine, diethylioluene diamine and 4,4™
- diaminodiphenylmethane);  alicyclic  diamine, (4,4-diamino-3,8"
- dimethyldicyelohexylmethane, d.iamiﬁe cyclohexane and isophorone
diamine); and aliphatic ME (ethylenediamine,
tetramethylene;diamine and hexamethylenediamine).
Examples of trivalent or higher-valent amine compounds (B2)
iu.clude diethylenetriamine and hiethylenétetraamjne. |
Examples of amino alcohols (B3) include ethapol amine and
hydroxyethylaniline,
Examples of aminomercaptan (B4) include aminoethylmercaptan
and aminopropylmercaptan. | |
Examples of amino acids (B5) include aminopropionic acid and

aminocaproic acid.
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20 A polyester conprising a hydroxyl group is obtained
by heating polyvalent al cohol (PO and pol yval ent
carboxylic acid (PC) to 150 Cto 280 C under the
woaswness3of a heretofore known esterificati arwmtabysiio
such as tetrabutoxy titanate or dibutyltin oxide and
distilling off the_ produced water under reducing

pr essur e-iose pligiged By blackins the amino mrowe du By tqi BH (B6)

pol yval ent i socyanate (PIC) at 40 Cto 140 Cto yield
t higclydy ketimine compounds and oxazolidine compoundsz obtained from

WD 2006/ 075534 PCT/ JP2005/ 024210 pol yester prepol ymer

( Amgrsvpand iketrnen (heatene, yasthydretbyl. ketone madnmethyl isobutyl
amines (B) is reacted this (A) at 0 Cto 140 Cto

'yi kdtaneref theabovpBil fid &b, Holopgdhese amings) B mindcamixtiuse of
be used as needed in the reacti.on of PICor in 5 the

5 r Bt Wit a simalhempoibydB2 argprefotreder (A) and am nes

(B). Exanples of a usable solvent include those such
as ar onfthecrsdinl ofehines (Bh imsygicillie V2 toditl, podfembly 1.5/1 to
ket ones such as acetone, nethyl ethyl ketone -and

mel/byi and snbri prefdrabhng;2/e abel/s.2sur bheasqaivaiéntastioatethe
am des such as di net hyl f ormam de and

di istdylayik e gtaipsdNCOING thdpolyestde br?pbﬁvmer (A) comprising an
or

ast et rahydrofuran, which are inert i socyanat e

( Rkéeyanite %mhpcw aheainginb @kodpae [NER]! i Nemieda (B), i.e.
oly

nodified p ester can be adjusted with a reaction

10 t INTOYENTR]. i f necessary in the crosslinlring
reacti on and/ or the extension reaction of the

pol yest gyhdH $ROOIRELA AS erafidr a8hRGSo( B is fes8MhRS/2S the

the reaction term nator include nonoam ne 15 such as

di bRMBF A ehiifub Yﬁ%ﬂlﬂaﬁé&‘ﬁﬂ&%ﬁ}bﬂﬁ%& s low, and the ]ﬁot

| auryl am ne, "and those obtal ned cking them suc

a . . The wei ght average nol ecul ar
Hlsel HEAEnGOInEN.

wel ght e urea nodified polyester is typically

1,090 oo a0 e A o
15 (Nangth 900, J:be bla%l The molar ratio of the urea bonds to the
urethane bonds to be contained is typicall.y 100/0 ‘to 10/90, preferably
80/20 to 20/80, and more preferably 60/40 to 30/70. When the molar ratio

of the urea bond is less than 10 %, the hot offset resistance is reduced.

The urea modified polyester is produced by a one-shot method. |

20 A, polyester comprising a hydroxyl group is obtained by heating
polyvalent aleohol (PO) and polyvalent carboxylic acid (PC) to 160 °C to
280 °C under the presence of a heretofore known esterification catalyst
such as tetrabutoxy titanate or dibutyltin oxide and disﬁﬂhg off the
produced water under réduci.ug pressure if necessary. Then, this is

25 reacted with polyvalent isocyanate (PIC) at 40 °C to 140 °C to vield the

29



20 offset resistance is reduced- The nunber average

nmol ecul ar wei ght of the urea nodified polyester is

not particularly limted when the above unnodified

P Meabessi s used, and the nunber average nopEgith&5E/024210
wei ght may be adjusted so that the above wei ght

aver age nol ecul ar melght I s easily obtained. Wen the
ur d@lyester mrepolyplepdA) exmpysmgcan ogyanate iseows Fumthermore,
average mol ecul ar wei ght thereof is typically 2,000 to
20, 5000¢s (Boiswencod ¢his 18% 3t 0PCTIA REDUG iRkl the urea modified
preferably 2,000 to 10,000 and nore preferably 2,000.

t o®l¥e8Br. When it exceeds 20,000, the | owtenperature
fixing property and the luster property for a

‘f ul | - col Asolvpphrat alsodiecugedduc adeded inddetraection of PIC or in

| ow-tenperature fixing property and the 1uster

5 pr sherdagtioh of thie Aolyedtkr préipolym@p@Daindsaiines €B))aBLLMpiy of

10 ThekRbahGdrdfhrdrs wHish GFett frhadey

20

25

conmbi ning the unnodified polyester with the urea
nodi ddabld gpdverftSinelude ttheseCardh b raticsoRls such as toluene
preferable than the case of using the urea nodified

POlayié Siyddned| l@tGnesT Bich B HREkokE thdtBl BilyE kel®¥e -and methyl
conprise a polyester. nodified with chem cal bonds

-ot pbutlalketsit? RoREs. midh | hs i seyelei@hl;e dzﬁhdb@r FHel as

| ow-tenperature fixing property and hot offset

r egdinfibtAREBrhAatidd Neantd "Ofi{dtBaROaSate" aPR0 teiRaddr eauch

nodi fied polyester are at | east partlally conpat i bl e
ified

pol yestef and the urea nodified po%yest er have

3:1?0331[ i%o yélsa?g?e %Ptf-t%glgur ea%J'Lrunrﬁ,g:&#3 Eg;djﬁafy ater e

PR 009 T AL A

R 4 i e B o
b T 19 el B TR o

res'c%t g tdm% 7 Stchabmt}]{auymgngu%y LY e and laurylamine; and
those obtained by blocking them such as ketimine compounds.

The weight average molecular weight of the urea modified
polyester is typically 10,000 or more, preforably 20,d00 to 10,000,000 and
more preferably 30,000 to 1,000,000. When it is less than 10,000, the 1-101:
offset resistance is reduced. The number average molecular weight of
the urea modified polyester is not particularly limited when the above
womodified polyester is used, and the number average molecular waight
may be adjusted so that the abové weight average moieculia;r weight is
eagily obtained. When the urea modified polyester is used alone, the

number average molecular weight thereof is typically 2,000 to 20,000,
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tenperature fixing property. The glass transition

point (Tg) of the binder resin conprising the

unnodi fi ed pol yester and the urea nodified pol yester

wo zpepresat |y 45 00 to 65 C, and preferably #oyfpésoiio
C. Wen it is lower than 45 C, the 25 toner heat

resi stance is reduced; whereas when it is higher than
s5otelrasly RE09 0 a0 aud mrors JpoBuShly 21080 to £R60. When it
| ow-tenperature fixing property is insufficient. The

ur excendyi 40,eQ0: pthey gempewéyrq dixipgsenepey and the luster
surface of the resultl ng toner base particles. .
Thieropesiydor afelrcolos apparatys assradugedi ti on point is

| oner conpared to a heretofore known pol yester based
“toner, tYioce thefowttemperaiuge fixstapapertytand thetlystes property
favorabl e. -Colorants- Regardi ng the col orants,

5 hefoetoffolzokmoappastabe aral ephgowdt by contbinian: tHve unmodified

foll owi ng may be used: carbon bl ack, nigrosine dyes,-
i rpvlyedtémokith nhphtieal nyelifiedy polydaterz ahy edotbing tiéas is Sfore
G, cadmumyellow, 10 yellow iron oxide, yellow

ocweferable thim theldaswof tukingthy Niry£€ il ddifiedpblyester. alone. The
yellow, oil yellow, hanza yellow (GR, A RN, R,

pi gomodified pdlyester migNEihris: ¥ GlolitdGnoiified WihNEHWMHcal

yellow (TCG, Bal kan fast yellow (5G R), tartrazine

| akds@ihexoibaaqirsg boas,! ake, ant hrazane yel | ow BGE,
i soi ndol i none yell ow, col cothar, red | ead, |ead

10 verm | | [phg fé&@bm%maléfﬁﬁdf@ ARV Yink §foperty and

20

25

antinony vermllion, permanent red 417, parared,
fé]id%%ﬁ'sé?f’esﬁﬁﬁ&qﬂa‘ﬂrtﬁé’ E&Bﬁ%ﬁé@ﬁﬁ%ﬁt@?aﬁg% h&éef‘ﬁodﬁed
fast scarlet G brilliant ast scar iy

f 4R,
e Bl gl £t ot

g 90 s, g S e e
Ciogyfefohf 9 1e "o, permnent Boviean
s 1ght, hen Mo otd thé " inmodified polyester to the urea modified
polyester is typica]]y 20/80 to 96/b, preferably 70/30 to 9b6/5, more
preferably 75/25 to 95/5 and particularly preferably 80/20 to 93/7. When
the mass ratio of the urea modified polyester is less than 5 %, the hot
offset resistance is reduced, and at the same time it is diaadvantaiget;us
in terms of balancing thg heat resistant storage sté.bi]ity and the low-
témperature fixing property.
The glass transition point (Tg) of the binder resin comprising the
unmodified polyester and the urea modified polyester is typma]ly 45 °C to
65 °C, and preferably 45 °C to 60 °C. Whex it is lower than 45 °C, the

toner heat resistance is reduced; whereas when it is higher than 65 °C,
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eosin | ake, rhodam ne | ake B, rhod2m ne | ake Y,
alizarin |l ake, thioindigo red B, thioindigo maroon,
oil red; quinacridone red, pyrazolone red, polyazo
wodwsofwsoine verm | ion, benzidine orange, perscTQRfos/024210
orange, oil 25 orange, cobalt blue, cerulean blue,
al gg'/!]l@ bl ue | ake, peacock bl ue |ake, K 32 WO

FobapeIainyTe POReTEis inpethsient bl ue | ake,
non-netal li ¢ phthal ocyani ne bl ue, phthal ocyanne bl ue,
fast skylhs weea madifind pelyestes| terdy RpTepayt ol Hhti sface of the
ul tramari ne bl ue, Prussian blue, anthraqui none bl ue,
f aEasulfing tqneg bage pagticles. oTberdfeecevercwhan the ghise transition

"~ manganese vi ol et, dioxane violet, anthraquinone

"vi pret is bwwn@ag&émw heratofaye mnyngrotyestembasei dener, the
pyrldlan eneral d green, pignent green B, naphthol
5 gr kest mByistardeonaek diabalitydisfavenableake, numl achite
green, phthal ocyani ne green, anthraqui none green,
t i 1Coléramts-oxi de, zinc Flower, |ithopone and mi xtures
thereof. The content of the above colorant is
t ypi cal RegardingothibScdlotamtaphsretofdft dnowar df&y ahll Voigm¥nts
to 10 % by mass based on the toner. The above

c odurhaad sherdyllbeingsady de asdfséehod dadk, WhifRideSdyes, iron _

conplex with the resin. Exanples of a bi nder resin

usisldcl, ofiaghithdl ¢elgv S, S%éﬂovb@@ 56, Meashind Yhllow,
the. master batch includes t follomnng polyners of
10 StylloReiraRth-a8s, |ellbiV@heResHaoineSHHbwAitRRS tyléﬂ@v@epol}ézo
pol y- p- cbl orostyrene and pol yvi nyl t ol uene,
_ CORMoWTESE vaflow! Mihza CRNRRHTER, tReraw &) P%é{ﬁ?&&!&w L,
nethacrylate pol ybut yl nethacrylate pol yvi nyl
ChlezidiRa y@ﬂb«r\’@ Xj'rR)a‘Fe;:ﬂltaﬁenP %:ﬂ@* W(ﬁﬂe ’Ba]ka.n 62'151; fye]low

polypropylene ter, epoxy reS|ns epoxy

LS???E) po yacry CXW% ns, robl ntl&%% E'é(]gow BGL,
cﬁ]%ga Qlov\?(}:ofcgﬁid}s &‘llb cp‘;’l%e%lcf v mﬂjlocyga{dmlum red,

e31 s, aronh C pe eum reS|

15 lrllll un ﬁgr&ﬂ'&%&&l nguyar abi QD,V&)](:TD.EL%% %EC{T% pBIEIEd,

, used a
faicer red, parachloroorthonitroaniline red, lithol fast scarlet G, brilliant

fast scarlet, brilliant carmine BS, permanent xed (F2R, F4R, FRL, FRLL,
F4RI), fast scarlet VD, Ba]kan fast rubine B, brilliant scarlet G, ]J.thol
rubine GX, permanent red F5R, brilliaxt carmine GB plgment searlet 3B
20 Bordeaux 5B , toluidine maroom, permanent Bordeaux F2K, helio
Bordeaux BL, Bordeaux 10B, bon marcon light, bon m#oon medium,
| eosin lake, rhodamine Iake B, rhodamine lake Y, alizarin lake, thicindigo
red B, thivindigo maroon, oil red, quinacridome red, :pyrazolonﬁ red,
polyazo red, chrome VGI'I;]ﬂ.‘EOIl, benzidine orangé, perinone orange, oil

25 orange, cobalf blue, cerulean blue, alkali blue lake, peacock blue lake,

32



or in conbination -Charge controller A heretofore

known charge controller nmay be used, and exanples 25

t hereof include nigrosine based dyes, triphenyl nmethane
Raseshewes, 33 WD 2006/ 075534 PCT/ JP2005/ Opde2fQu05/024210
chrom um cont ai ni ng nmetal conpl ex dyes, nolybdic acid
chel at ed i gmrents, rhodam ne based dyes, al koxy based
ani figkorigy bf dake; negrmetallie phthadoqyanmieubing phibalicpanine
modi fied quaternary ammonium salts), al kylam de, a

si dies fasihslyablve, rlaothmenetdee GRS pRG) ihdigoysltrambrine blue,
si ngl e substance or conpounds of tungsten, fluorine .
badtsussigni Maeompthmyguidoreablue, SasthviadetsB| imythad eristet dhke,
salts and salicylate derivatives. Specifically,

- Bowohadt vidletyh ntanghpedeh eicleiyrdiskans: ide ditbraq@nbiedRriolet,

P-51 which is the quaternary amoni um salt, Bontron

5S- Blirosé Giredrs, sindeimbn, ehrdmiuih Ngkidy, Opﬁzicﬁam,E Berilll Gleen,

i's an oxynaphthoic acid based netal io conplex, E-8

Whipigdinérst grea i By iaphttedld phase®, et ¢aRP! ﬁeidagféeﬁ 8 ke,

whi ch is a phenol based condensate which are

nemilachity ecbedy pBthAPkyarthe Eredl, ddtHHSfib&se i
TP- 302 and TP-415 vvhl%;w are@auaternary ammr%%#w ?gﬁmum

'mbﬁﬁéaiﬁcﬂ@%qum%m&t%r ﬂé&é&ft ured by
Hodogaya Chem cal ., Copy ar ge PSY VP2038

whi ch i STROGnkEntbfahe WBavY QBT @p‘i@allb H‘ibﬁgr hi3ss,

which is a triphenyl met hane de |vat|ve

10 \EGYBRURAIA0S £ADX0 Sy algvsaygﬁmm pare the

guat er nary ammnl um sa whi ch are nmanuftact ured by

l(_bngﬁﬂfgct ur ebgﬁelé)}apan WPQ "E%%% {%%’thﬁ(b %%wg}uch is a
o A e
o, 'u%@?ng%w agnﬁjmq‘%eﬁﬁ?‘iu' 8" B oiten el tbfes the

- S uﬂ)ﬁ'b%}gg pwfymers 0! 81'13 3}15 %lei‘i%g Ere E]?ereof such as polystyrene,

15

20

25

poly-p-chlorostyrene and polyvinyl tolueme, or copolymers of vinyl
compounds therewith, polymethyl methacr;vlate, polybutyl methacrylate,
polyvinyl chloride, polyvinyl acetate, polyethylene, polypropylene,
polyester, epoxy resins, eﬁoxy polyol resins, polyurethane, polyamide,
polyvinyl butyral, polyacrylic acid resins, rosin, modified rosin, 'terpflzﬁe
resins, aliphatic or alicyelic hydrocarbon resins, aromatic petroleum,
regins, chlorinated paraffin and paraffin wax.- These may be used alone
or in combination.
-Chazge controller-

A heretofore known charge controller may be used, and examples

thereof include nigrosine based dyes, triphenylmethane based dyes,
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negative polarity is preferably used. The anount of

the charge controller to be used depends on the 25
toner production nethod including the type of the
Wiorawr75sesi n, the 34 WO 2006/ 075534 PCT/ JP28O%ro@s/2zuero
presence or absence of the optionally used additives

he di spersi on nethod. The anpunt ot dear]y
gt?fﬂ afqinmg rﬂl%tfair %P?ﬂixn i W‘&ﬁb‘g Cofieig, fhelﬂted

parts to 10 parts b s_based _on 100 parts by mass
of PigRents; # ’aefﬂw ?(?ﬂs tﬂi}?‘”ﬁft arseﬁ. ATIRG: gEAleFRATY
of 0.2 parts to 5 parts by mass. 5 Wien the anount -
exBBEWHIUD. FRIES ding sflupmee cradifed pauerngryo pumenium
toner is excessrvely | ar the effect of the charge
- cotlisdl alkylamidee @ aingle ShsanGeeo LemppoRisof Bhomboras, a
power to the devel opnent roller is increased,

5 r esinglei sipstandd onaomponpds exfubtigshenof dudrine dased metivator,
and reduction of an 1inmage density in sone cases. 10
- Rabtdséalty aueintaspsalicyiate emsialgsalieand salivylateaderigtoves.
low nelting point of 50 Cto 120 C works effectively
befmedrallyf Brutrgn 05| whichaisdtha nigrneindbasdadye, BontfoacB-61
as the releasing agent, in the dispersion with the .
bi whieh is ¢hé quateandryt insnordusd ¢, Barerdw S-3d which is a metal
hi gh-tenperature of fset w thout an application 15 of a

r etoésinii agerdyes B282 aghieh! isoim tdignhhhilvie meld Bised metal
Exanpl es of such wax conponent includes plant based

10 Weavathlst| Cl-8aS whadhniaul &aliewic 66idt PikedVastalt dodenlwe snd -89
rice wax; ani mal based waxes such as bee wax and

| aRich s a'phekd| bakasd eendehease WHith afe ZAlTEétuee@PF Orient

sel syn; and petrol eum based waxes su& as paraf fin,
m Gﬁéiﬁfc%t.[ﬁ&héﬁ&saﬂﬂi PEF-SORAHD 120415 Ackeh tdo@D ﬁa&emary

t hese natural waxes, synthetic hydrocarbon waxes. such

aSamitoffhR" 5 ropﬁﬁﬁbaeeee%o E‘I’eyﬁ@ 3«% i ERctufiid by

syntheti c waxes of ester, etone an et her are

d%? [ gt TRy
am{)j %edﬁg% ggg?aig‘ d(rjg st ea c aci g BaWhICB i the
15 at cﬁ;@l.rtéfhaﬁf lth ABh G salt, Copy Blue PR which is a trlphenylmethane

derivative, Copy Charge NEG VP2036 and Copy Charge NX VP434

which are the quaternary ammonium salts, which are manufactured by

Hoechst AG, LR-147 which is a boron complex (manufactured by Japan

Carlit Co., Lid.),.copper phthalocyanine, persrlene, quinacridone, F.rzo

20 based pigments, and additionally polymer compounds having a

functional g‘r‘oup such as sulfonate, carboxyl proups and quaternary

| ammonium salts. Among them, a substance which controls the tonar to
negative polarity is preferably used. '

The amount of the charge controller to be used depends on the

25 tomer production method including the type of the binder resin, the
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- of poly-n-stearyl nethacrylate,

15

20

25

phthalic acid anhydrate imde and chl ori nat ed
hydr ocarbon, and 25 crystalline polyners having a | ong
al kyl group in a side chain such as 35 WD 2006/ 075534
Wohhokda2$b/ 024210 honopol yners and copol y ek (pocgo24210
copol ymer of n-stearyl acryl ate- ethyl nethacrylate)

| aury
naihsenop| oxt absents of the epam}eﬂ?eyamdn eglém ﬁ@pdr%leu digpersion
having | ow nol ecul ar wei ghts. The charge controller
andethod. r The ashouptaigemt lsbdeﬁ@pcl demigitds meferhisda the
with the master batch and the binder resin, or they -
merpnge ©f Obleparisi tie d0\plaets ki ses basikdeni 160 ppeisdFdmass efiche
organi ¢ solvent. Substances described above may be

- uddigddéoresim ePreftmbly, higisdgdhe range ¢fi{b2 pachsda @i yarts by mase.

particul ates. (Method for producing toner) 10

Sulyaeq ths tdnyourithexcemishbdl phets hyr melss,i thy dhaegd priperiysof the
descri bed. Herein, a preferable production nmethod is
dapael e txcebtivelyliafed, $heaiffetipubthe clargercontkolier is reduced,
[imting a production nethod of the present invention.

( lond\tHeOdBktrFRARE badticiOpatkdrad the derelephiénd irsilaris imgessed,

colorant, an unnodified polyester, a polyester

pr&@ﬂtﬁ:[?{n ERWAbI1RY % dabtio® Of YB& dctelobbr @hdURdastoms of an

relea3|ng agent in an organic solvent. It is

19? é}ik.ln%izgrhﬁtsoﬁ@%ag’é'sgan' c solvent is volatile with a
Ing point lower than 100 Cin ternms of an easy

% ,?%,Itlgerntf orm ng toner base particles.
SIOeC| Ica wat er -i nsol ubl e or water-imm scible

iy %ﬁ&%ﬁ T N e

“i%;j“;@;vzh SEREET LA LD 10 i

T orwﬁ.@ﬁ@w&& b,
ul

S s B e R e

of a releasing agent such as oil on the fixing roller. Examples of such

wax component includes plant based waxes such as carnguba wax, cotion
wax, tree wax and rice wax; animal based waxzes such as ‘be wax and
lanolin; mineral based waxes such as ozokerite and selsyn; and
petroleum based waxes such. as paraffin, microcrystalline and petrolatum.
In addition. to these natural waxes, synthetic hydrocarbon wazes such as
Fischer-Tropsch waxes and polyethylene waxes, and synthetic waxes of
ester, ketone and ether are included. Furthermore, it is possible to use a
fatty acid amide such as 12-hydroxystearic acid amide, st:earie acid amide,
phthalic acid anhydratel imide and chlorinated bydrocarbon, and

crystalline polymers having a long alkyl group in a side chain such as
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25 chloride, |,2-dichloroethane, chloroformand carbon
tetrachloride are 36 WD 2006/ 075534 PCT/.P2005/ 024210
preferable. The anmobunt of the organic solvent to be
wedoslessssypi cal ly 0 parts to 300 parts by nEsgipzo005/024210
preferably O parts to 100 parts by nmass and nore
preferably 25 parts to 70 parts by mass based on 100
paharBonsyRgEsandtopolanexs| (s tcopolgmss of ynetearyd apglatiersthyl
it is preferable to disperse inorganic particul ates

i sethacrylate)tod pely; nstraayhmethacaplage,i poly rolaviry)i mithacrflate
the surface in order to control toner shapes. It is.
poskichblage crystalkive tpolymsdrameinsfhavimes: tovnewlaul domeights.
concavoconvex by taking advantage of the shape of the

i nor ganThe gharge auwitedlles 00l thecredbiesing epad @n hdmelted and

shrinking speed within the toner in 10 an

ermenidéd ovith te deskir\taitclo and the birler Thsin| GOtIPSFHLY also be
particul ates and the desolvation are particularly -
efddletliwled dise6ltbd agd dispdreed Y€ tke Otgshic soleht;i SabdthAces
val ue of RMS of the degree of concavoconvex), i.e.

' fadsstiibed afeRPenly e AselRirthef rddiit® Agame aR®thd Shor@hnic
t he concavoconvex,' as well as enlarging the surface

I Geatipelased Ra) . The substances described above 15 may
be used for the inorganic particul ates; anong these,

| ARG for grBdddics tdie®y such as silica and nore
preferably organosilica are nore preferable in terns

of - ShapgupalifeRtlyOthd HbiEG BRI YR thidiPR described.

envi ronnental charge stability. (2) e toner materi a

C ReCAShE B PR a A R R kel B W R T e

Tr&gn&gﬂ&? Hg hﬂﬁﬁhg g@ ﬁﬁu&??ﬂ\@lte?ﬁ%ﬁfﬁﬁg é)gé?e\iﬁtl& ention.

coan|S|rg an 6 C SO an A COh? |
i ot nyt 0 bR B al RO oF ik PH/ AP S by
R R B T g T
b 355 oS A % an crgaic evkvens

aroup 1N 4, organic solvent.

- =

It is preferable that the organic solvent ig volatile with a boiling
point lower than 100 °C in terme of an easy removal after forming toﬁer
base particles.  Specifically, water-insoluble or waterinmiscible
compounds such as toluene, xylene, benzene, carbon tetrachluridle,
methylene chloride, 1,2-dichloroethane, trichloroethylene, chloroform,
monochlorobenzene, ;lichloroethy]idene, methyl acetate, ethyl acetate,
methyl ethyl ketone and methyl isobutyl ketone may be used alone or in
combination of two or more. In particular, aromatic s:olvents such as
toluene and xylene, and -halogenated ‘hydrocarbon such as methylene

chloride, 1,2-dichloroethane, chloroform and carbon tetrachloride are
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87 ----mmm e e - WD 2006/ 075534

PCT/ JP2005/ 024210 parts to 2,000 parts by mass and
preferably 100 parts to 1,000 parts by nass based on
WwO@oneardsst by mass of the toner material sol utdraprzoosNeixo
the amount is less than 50 parts by mass, the toner
material solution is not dispersed well, and the

t opkefenghle Bhe mmoEd ofstbe mgegnigcelentto diecusddis dypically 0
are not obtained. Wien it exceeds 2,000 parts by nass,

i tpangs o800 pavisdiy owlss, m&p&bb’a@mmmm(&bpm brnasstand
and resin particulates are optionally added in order

t omeed prediraplr 2% partsdr Tgtaats hy masy biasediom pO0 parts by mass
(crosslinked or extended during a dispersion process)

‘i oftthe pelyeewn prepalymedi um Exanpl e of the surfactant

i ncl ude anionic surfactants such as
al kyl be fizrams it i praferabdd ts disvepdee incrganic fpanetalatad irtide
and phosphate ester, cationic surfactants such-as -

anibeeiofer, mdry pesfesaibdi in shetikaiandf the Surfase in 8l 80 control
al cohol fatty acid derivatives, polyamne, fatty acid

detonufishupss. 13t a8 dpdsail@ 6| make tAOGsHipat 6f Y Yoner surface
amoni um salt types such as al kyl tri nmet hyl anmoni um

S adoln8avddbivdsy by AEkimy! JACBRLEE 881ths . sha C})e of the inorganic

al kyl di net hyl benzyl ammoni um salts, pyridiniumsalts,

al fafticaRasH SO LifBrsald & BB GHRAGRY @9&&%&% %hé Yner in

nonionic surfactants such as fatty acid am de

defr “atil%fisaien dRSIVAEbE Pro@ks. Of@he %Qm%%mc\/ﬁ\ﬁiﬁe&ﬁateé ngha

anphol yt| c _ surfact ant such as alanin

dqﬂgg%l axui noet hyi E Pémé%e ar%lvﬁl-fofkmflﬂlmg the cycle Ge.
N,
1%‘-1 %lrﬁgttpéyl group 'S a%ﬁ?ﬁeous&ﬁgﬁgﬁm{eﬁ‘g&@sz

eﬁ‘éeéél vgfa%/e@g%#hté pr e Ig% y us fgﬁl%g%g%oﬂv%x‘as well as
S%m]i;ﬁe gﬁﬂﬁ&é 88 (ﬁ&oﬁl ys'.ub%&a.uc 8 described above

may be used for the inorganic particulates; among these, inorga.nic

particulates such as silica and more prefoerably organ'osi]ica are more
preferable in terms of shape control or charge stability over timeor
envixonmental charge stability.

(2) The toner material solution is emulsified in. an, aqueoﬁs
medium under the presence of a surfactant and resin particulates.

The aqueous mediurm may be water alone or water comprising an
organic solveﬁt such as alcohol (methanol, isopropyl alcohol and ethylené
glycol), dimethylformamide, tetrahydrofuran, cellsolves (]:Jlet]:[y]. cellsolve)
and lower ketones (acotone and wethyl ethyl ketone). |

The amount of the aqueous medium to be used is {ypically 50
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fluoroal kyl carboxylic acids having 2. to 10 carbons

and netal salts thereof, disodium

worhlewossepct auesul fonyl gl utamate, sodi um 3-g@P2005/024210
fluoroal kyl (6 to 11 carbous)oxy]-1-alkyl (3 to 4
carbons)sul fonate, sodium 3-Emfl uoroal kanoyl (6 to 8
c aPBEASH 20U} pata byropssland opeferalin| 100rracts t61,000 parts by
fluoroal kyl (11 to 20 carbons) carboxylic acids and’

e mHss dabads on HOPauArts bp enddsudrthel oner veatémal solution. FEhen
(7 to 13 carbons) and netal salts thereof,

petlid emount isylesg thaw 50 Parisuhy omss, thei itmemnthtarshbolution is
salts thereof, perfluorooctane sulfonic acid

-di avhdispbrsadi ﬂel,l, AiedribpytondE base particles having given particle
hydr oxyet hy] ) perfl uor ooct ane sul fone am de,

5 pedisdmateomtaaydt obbaitved ] WHeéh it asbaids)2, 600 Hone bathae, it is not

propyltrimethyl ammonium salts, perfluoroal kyl (6 to
10e@abiand) - N- et hyl sul fonyl gl ycine salts and
perfluoroal kyl (6 to 16 carbons) ethyl phosphate

ester. Trgglaemat¥e Sukhehs OfbulfA@hit €afi Nidin Spadtichlates are
S-112 and S-113 (manuf act-ured by Asahi d ass Co.,

Lt gptionafiyUsd R id Grdet to- %356.1559:&%8@?1@? nlfﬁeﬁ%? hqmd drops

(manufactured by Sum tono Three

t N{e¥sBnidt b2 le28Rdd5 P2 FBR &%Idﬂ' gf’oc@!sf[ﬁ Iﬁhé‘ agueous
I ndustries Ltd.), Megafac F-11 F-113, F-191,

10 F- Bbdinand F- 833 (manuf act ur ed by Da| ni ppon I nk And

20

25

Chem cal s, Incorporated), EFTOP EF-102, 103, 104,

S P B

ne%ﬂ_ﬁ' nglg :-:.%Ttg E oi‘e n [g W IQ%EHE ?ggg% F]Ilg?q‘:tg egter,

e cat|0n1c sur ants |nc

Plr'Jf'Jﬁ{oP )§<y group Jh?%g‘hé'? g&%@é’%ﬁg dsaﬁljl%vvfﬁl"v"p salte,
sal ts s cg%eis rfI f‘?ﬁ{mﬁﬁ” amo 10 gff b?ar(]%i]&erivaﬁves

benz I ka salts enzet honi um.chl or | de,
iR saﬂiimqaa%m{?m emmaniumy, calts iypes syh e

a]kylmmethylammomum salts, dialkyldimathylammoninm salts,
alkyldimethy]benzy_lammonium salts, pynd.m.lum salts,
alkylisoquinolininmw salts and bnzethoﬁium chloride, no:ln'nnic
surfactants such as fatty acid amide derivatives and polyvalent alco]:lml
derivatives, and ampholytic surfactant such as - alanipe,
dodecyldifaminoethyDglycine, di(octylaminoethylglycine and N-alkyl-
N,N-dimethylammonium betaine. | |

A surfactant comprising a fluoroalkyl group 1%9 advantageous
since the use of an extreniely small amount of the surfactant is effective. -

The preferably used amionic surfactants comprising a fluoroalkyl group
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- - R R R WD 2006/ 075534

PCT/ JP2005/ 024210 trade nanes, Surflon 5-121

(manuf actured by Asahi dass Co., Ltd.), Fluorad

WO @ 7¢a3mnuf act ured by Sumitono Three M Co.pciurdonsmnzazio
Uni dain DS-202 (manufactured b Dai kin Industries by
Lt_d.f, l\/ﬁgaf a¢c F-150 and F_824 (manufactured by

Daing s oHrorllg carbrsmbic Acdds havaepdtar Y parbogs pmpometal
EF-132 (manufactured by Tohchem Products Co., Ltd.),
arfiltsrthependdispdongn perdneroaeieneadfiony] pbatamede, sadiwm)3-lo-
The resin particulates (qQrganic particul ates) are :
dberonlkyb Gt 1t enrbonglnkrl Zelihéd taohcartsnslsubanatichatium

forned in the aqueous nediumand to provide the

+ s U ferflaoraaliyimnyd 46 10 B Tbous)f Nethylantdwel-d propamc sulfmate,

of the toner surface varies depending on the particle

diflreroelyb (11 be 20emirbogsr darberylic exvidam dnt heetad diabts ithereof,

condi tions (enbednent, planar deformation or parti al-

d geoflpoicatiy(leprbodylic aaidsal7ito Sotarbains)arnderbdniabial thereof,
treatnent) of the resin particulates on the toner

s yrefrflaeroaBeylag4 wed | 125 RlVonic dadgeandemdthle shltsr abbfvof,
particul ates having a larger particle dianmeter are

adheflacrdoctanbe seMsiiaceasl t AetERhelr i eahide0nal-pyiisilN-(2-
O _

mai nt ai ni ng the shape of the resin particul ates.
t hedethrithfRudflubtcacneWeulfoms fM3eb SreulBH ! (6\h@n 10

the resin particulates are small or the toner has

e Fa SR bulfohe Bﬁﬁdﬁ.\é@éﬂﬂﬁ%ﬁbﬂﬂl %ﬁoaﬁ{:& Isg@lts, GRbda Py

i nsi de the toner. anwhi le, the 20 value of RM5 is

SSF :ﬂ) Mo%&ﬁﬁ%—@%ﬂﬁﬂf@%?ﬁcﬁ@gﬁlﬁ hd ﬁrﬂ%ofﬂé@ll:ﬁ (8% 16

as the resin particulates. Thus, I's often

d ic&fﬂcfﬂé? bty RS hA. dobsr VRl r%hes%{%g i]ﬁgiuﬂle 3Su.rﬂf)re|. s-

controlling-the ‘organic particul ates. arge cyc

Fﬁg}’ggﬁjilga%%dr t!éi iggId%{I es ané cggglrl%i onﬁ%gﬁ'@q@}q}& n %nggd
gy g56) . :
?gs(lt' Eg’partl éu a?é;gnggﬁ?{%?'@he ?é‘%oél oﬁ?g% &% BI?]‘%IEE-M

Co., Litd), Unidain DS-101 and DS-102 (manufactured by Daikin

Industries Ltd.), Megafac F-110, F-120, F-118, F-191, F-812 and F-833
(manufactured by Dainippon Ink And Chemicals, Incorporated), EFTOP
EF-102, 103, 104, 105, 112, 123A, 123B, 3064, 501, 201 and 204
(manufactured by Tohchem Products Co., Itd) and FTARGENT F-lbO
and F-105 (manufactu.reél by Neos Co., Litd.).

The cationic surfactants include aliphatic primary secondary or
tertia_xy amic acids having fluoroalkyl g:;.-oupa, aliphatic quaterhary
ammonium salts such as perfluorcalkyl (6 to 10 carbo:ns) sulfonamide
propyltrimethyl ammonium salts, and benzalkonium  salts,

benzethonium chloride, pyridinium, salts, imidazolium salts, and as the
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WD 2006/ 075534 PCT/ JP2005/ 024210 resin particul ates
coating over the surface of the toner base particles
isin the range of 10 %to 90 % Exanples thereof
wocbhagesspnl ynet hacrylic acid nethyl parti cu@at@soodizdadio
pmand 3 pm polystyrene particulates of 0.2 mand 2

p ly(styrene-acrylonitrile) particulates of 1 m
Dt $AeY Sindise. HLio (mpabired. omdsahn e fobyLid),
Kag, Cor por.at j , SGP  (manufactured by Soken Cheni cal

& H&rﬁgiﬁiﬁﬁo &?‘J}“@F’ﬁ!ﬂ-‘;ﬂ by Faunitierse I’Iilwévz MEo., Litd.), Unidain

(%&{ ured by Sekisui_Plastics Co., Ltd.), SGP-3G.

( e Ote Yorefagfyred g Padkirdnshistdeshid. h Megafge Eol50 and F-

Ltd. c@?d M cropear| (manufactured by Sek Tsui Fine
angdact by. Deaniphon glaki Ando (ienridald $parparted),

such _as trical ci um phosphate, -cal cium carbonate,

t | ERAO B8R  (magiufaityaéd diyl Telchmnd Pwoductey Epat Ltd), and

can al so be used. Pol ymer based protection colloid may

beFBABGENT F-300onuwefttured by Nesp&ls,iTobd.)st abi | i zer) to

stabilize the dispersed liquid drops in is

conbi natThercewintparticaldtes Gygamig paeistulaia) bid sddidSs aer to

i norgani ¢ conpound di spersant. Exanpl es thereof

| nathbilize Hhetpodty basesp articlebopemyden $he fagudtud lddanhhd to

conpounds: acids such as acrylic acid, nethacrylic
acprdyide-thypanefacs ydighnage d, a- cyanonet hacrylic acid,
itaconic acid, crotonic acid, fumaric acid, maleic

aci d andheekbfict 6€1 thed dby@iatddive Oof TRS NtbAEF YukBico varies

nmononers conprising a hydroxyl group such as acrylic

acdeieadhiigd 68 kb Bhd¥ticle WRAMBRE VI heP SbiR - SV AI¥ALLAN! the
acrylic acid-(3- hydroxyl propyl, methacrylic .

aGi ey déddMitidH0 PlmbeATiott CpRGlad- .\/def&é{:&[t?aﬁy' B OBYktial
nmet hacrylic aci d- hydroxyl propyl, acrylic

e O e o R R A ook BRI REckh o of gho ggyin
MRBEAN &5d ] | et h |
est er? ﬁg% 205‘%736%%‘%&5 ei 3%%8%%%336 atge %E%t.&m

resin particulates having a larger particle diameter are adhered to the

surface of the spherical toner while maintaining the shape of the resin
particulates. On the other hand, Ra as well as ﬁMS becomes small when
the resin particulates are small or the toner has embedment, planar
deformation or a partial desorption inside the toner. Meanwhile, tj:ne
value of RMS is easily affected by the shape having; a large cycle as well
as the resin particulates, Thus, it is often difficult to control the value of
RMS by solely controlling the organic particulﬁtes. The large cycle may
be easily modified by taking a;advantage of the imorganic iparticulate; and
additionally the shrinkage-e of the desolvation.

It 15 preferable to add the resin particulates so that the fraction of
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gl ycerin nonoacryl ate ester, glycerin nononethacrylate
ester and N- nethyl ol nethacryl am de; vinyl alcohols

or ethers with vinyl al cohol such as vinyl nethyl
wohens7asbnyl et hyl ether and vinyl propyl etgeafipzoosozdzio
esters of vinyl alcohol with a conpound conprising a
carboxylic group such as 5 vinyl acetate, vinyl

pr B35 RATECHAkes voatine prrnihgisurfage pl therfoner base particles is in
met hacryl am de, diacetone acrylam de, and nmethylo
cotsoraes ohad dofto APy @ﬂam{@eﬂl@a@ﬂwmu@cmlmﬂmmyﬁc
chloride and nethacryl ate chlori de; :

ni 2¢16 guethyd maztienlatpscefivp oum dad s} gn, awlydtyydnepparitidintates of
vinyl pyrrolidone, vinyl imdazole and ethyl ene -
i nPBaumzmd 2 pos polyésiyrémd-agrybnitetler poyivnlated 6f 1wy and as
thereof. More exanples of the pol yner based protection
cotheoitxhdei nameas|ePBA2GOIX (ednypifetes:ds bghKas Corporation), SGP
pol yoxyet hyl ene, pol yoxypropyl ene, pol yoxyet hyl ene

al tydafacredolbyox gpkapy |Giveniadlky kanEagineering Co., Lid.),
pol yoxyet hyl ene ackyl am de, pol yoxypropyl ene
acTechaspolgmer BB (HHxxefbithed &y BukydilFaYliceChel +d.), SGP-3G
pol yoxyet hyl ene | auryl phenyl ether, 15 pol yoxyet hyl ene

st@ednifateingd By hSoke ICRahIQK YS! Bl ShcerianyCRNeNM) and

ester, and cel lul oses such as nethylcellul ose,

hyili @y ed e e hiadhAes b Bhlady Fhiax PReNIaS]. | dose. The

met hod of dispersion is not particularly limted, and

her et of ghgrda ARV RBMIRIRIM I ‘ '
met hod, hi gglﬁ 20 speed shepgfi ng@&%oﬁ%ﬁ%%ﬁﬁgggﬁ%ﬂe’

| elaldBRD egv gt | HitaASORi 6Bt m%%%ygpga a%gie'ftgg%ub I

them the high-speed searing net

f QanBKS BYukl}f Particle dianeter of the dispersion 2
pm tno g% pm The rotational frequency of a high speed

h . . . . . . . ' | J
e At S RS RS et o
. 000 _.r- 20,000 . Th .
ARG AR, 55080 Ol arops o
PCI/ JP20Q5/ 024210, i t ticularly |limted, .but .
AR OFFS S orBing bl 158 R

compound dispersant. Examples thereof include homopolymers or

copolymers of the following compounds: acide such as acrylic acd,
methaerylic acid, a-cyanoacrylic acid, o-cyanomethacrylic acid, itaconic
acid, erotonic acid, fumaric acid, maleic acid and maleic acid anhyd.v:a.tle;
(meth)acrylic monomers comprising a hydroxyl group such as acrylic
acid-f-hydroxylethyl, methacrylic acid-p-hydroxylethyl, acrylic acid-B-
hydroxylpropyl, methacrylic acid-Bhydroxylpropyl, acrylic  acid-y
hydroxylpropyl, methacrylic acidvhydroxylpropyl, acry]:ic acid-3-chloro-
2-hydroxylpropyl, methaclzy]ic acid-3-chloro-2-hydroxylpropyl, diethylene

. glycol monoacrylate ester, diethylene glycol monomethacrylate ester,
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the case of a batch node. The tenperature during

di spersion is typically 0 Cto 150 C (under pressure)
and preferably 40 Cto 98 C. The rel easing agent can

we oeypsassed i n the aqueous nmedi um 5 phase FegadmS/Hi4b10
can transfer to the organic solvent phase due to its
l'ippphilicity even if it is initially conprised in the
aq nPaRoaRrpiae esterglgoenin, mopomethanrglae efsterabnd N-
that the rel easing agent is conprised in the organic
sofpthrlopmgthacrylgmider viny alepholsoretdters withiuinghaloatsil uch
with the production of an 1o enulsified liquid to .

r e vingl iethibelbher, doykethyl etluinyarst ving) pranyp rithém gsteas of
i socyanate group. This reaction acconpanies

croawl wath Aocomepauans @npTibinghe cambémytic! group haich. as
The duration of the reaction is selected based on the

5 r euiawyl viatatats, ammyle prapivhateheand osymylatitgesdsp acrylamide,
structure of the polyester 15 prepolynmer (A). It-is -

t ymietizddrylagGderi diatetend acr¢faride; and anthplob tahpbhidsthereof;
hours to 24 hours. The reaction tenperature iIs

© t yauiid athlyrifesC siioh 158 darylaten Ehiirédeeraidl Ynébfla&vilgte 9 8hibride;
A heretofore known catal yst can be used as needed.
Exdityrges-cohtailitgtabionats e B ipREdVhd, i3 Rlone,
and dioctyltin laurate. 20 (4) After the reaction is :
covipyBiridazslb eudr GRRicheSAliHE Und Shded MOURAsihE AThBrocyclic

enul sified dispersion (reactant), and the enulsifie

10 difiREtheadti SMokd @2anRIeer FRE HdliBEr bz %!:Qxiet-.ﬁﬁﬁ collaid
base particles. The éntire systemis gradually heat eg1
Wi it Bluld@ Mpaigbxybithyleh B9 r 'F,ﬁ' NS ol
a cert aﬁa?enpergga B?% Srug%ggé f@fg@%ﬁ b{a/ﬁﬁngﬁru%?‘iﬁﬂyﬁile,

d R lerte? re%&ﬁ_ﬁ%ﬁnﬁﬂb@ or gﬁ‘ﬂ&&ﬁ%ﬁ’ﬁgﬁe V‘hia‘jﬂyﬁ&jﬁe,

result produces 43°-- -------- R
- “Halvaxvethviens =~ " 3 ) ]]%@@ 6/ 075 E&HHE 05/ 024210 .
s&on}acixg?s aﬁleed tone '?)‘ég@’ par t?cglﬁ% . el‘%gea con‘%ﬁlﬂﬂ]ﬂe’

W ohb=3Bhylene nonylphenyl ether, polyoxyethylene laurylphenyl ether,

15 polyoxyethylene atearylphenyl ether and polyoxyethylene nonylphenyl
ester, and celluloses such as methylcellulose, hydroxyethylcellulose and
hyd:uxyproi)ylcellulose. -

The method of dispersion is not particularly limited, and
heretofors known equipments such as low-speed shearing method, ]ngh

20  speed shearing method, high-pressure jet method and ultrasonic method
may be applied. Among them, the high-speed searing method . is
preferable for malking the particle diameter of the dispersion 2 pym to 20
pm. The rotational frequency of a high speed shea:ring' dispersion

machine is not particularly limited, but it is typically 1,000 rpm to 30,000

25  rpm and preferably 5,000 rpm to 20,000 rpm. The dispersion time period
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di ssolve in acid and al kali solution such as cal ci um
phosphate salt is used as a dispersion stabilizer,

t he cal ci um phosphate salt is renoved fromthe toner
woazaspasstd cl es by dissolving the salt w th aghgrsdstraio
as 5 hydrochloric acid and then washing with water.
Additionally, the _dispersion stabilizer can be

r em@ﬂBVc@éE]éthid Wt 1kile hypigalin Sylpminutes Yo & minwteein
controller is added to the toner base particles

obthe ereel oba batch medet Adea tempenaivire dyningidisnexsion is typically
as silica articulates and titani um oxide .
paf fCHuLE0 86 (underprsesirekand paéferakly 400 tol98LHiCh t he
toner, The addition of the charge controller and the

- ext er nalThedeiled=ing aizent kan ibeocempriced in tthe LAqpteoss analium
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perfornmed by heretofore known nethods using a m xer.
Byphdsesbewatismetr cam ttinassfed ito the t orgheicdicdvanitephseddad a6 fits
particle 15 dianeter distribution is easily obtained.

| niipapdilidityne venhi€ itshdpitiaiiyreobepriedritrtbb hgdedusofktdivpe phise.
shape to a spindle shape by strong agitation in the
prEcws®rpit ey pteitfblotgRnile: slbument agéitlis comprised in
furthernore, surface norphology can be controll ed

frﬂm&gﬁﬁ@@bheﬁhﬁnﬁeto a dinpl e shape. (Devel oper) 20.
A devel oper of the present. invention conprises the

toner of3)tAindar (B 6 hd ddlvSiilP4h 308y Rith Qﬁélph\/duchun of an
sel ect ed ot her conponents such as carrier.

deyfhiRERY BRYDS falh KGO PERbLsEe \RhIehe Pf(Aﬁ coﬁlﬁﬁsmg

conmponent devel oper, and the two-corponent devel oper
| SayDinBéyai@® Srdup. terms of enhanced lifetinme when used
for high speéd printers conpatible 25 with the.recent

2006/ 07 SE b P S ERPR AP GRCHRNAE DR extbalft of the
AESRPED Wi, "14E ARSHOH 3&%?%??@%“5 i Sipkref e R the
p%ﬁ&tﬁl% gf ML with the isocyanate group structure of the polyester

prepolymer (A). I is typically 10 minutes to 40 hours, and preferably 2
hours to 24 hours. The reaction temperatﬁe is-typica]]y 0 °C to 150 °C,
and preferably 40 °C to 98 °C. A heretofore known catalyst can be used
as needed. Examples of the catalyst includes dibuiyltin laurate and
dioctylin laurate. . |

(4) After the reaction is completed, the organic solvent is removed
from. an emulsified dispersion (reactant), and the emulsified dispersion is
then waghed and dried to yield toner base particles.

The entire system is gradually heated with 1&.1;3.1'.11&1' sti.rri-ngi a
strong agitation is give:[ at a certain temperature range followed by

desolvation to removed the organic solvent, which as a result produces
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even though the toner is balanced. Since there is no
filmng of the toner to a developing roller and no
fusion of the toner to a nmenber such as 5 bl ade that
wolkeeas/7kms4 t oner a thin |ayer, favorabl e and st@ldz@swz4210
devel oping property and i mages are achi eved duri ng

t he prol qnged use (stirring) of _the devel oping unit.

Regirdlerthapgd toper aspoperticlerey cVbpRr 2 viompoumd whighe may

of the present invention, there is little variation of

t ofiepolpanni aqie and; allaliepolntion rach eiserdlpiarm qhosphdtought is
the toner is balanced over a to prolonged period of .
timeed ana dizpersidyl etabnlizes: ghe ecalduve|rdwsplater sde it yemoved

are obtained in stirring in the developing unit for a

© prizbmnthed toneari hage afarticleseby Himsolving dbe mgltcenithi acidisich as

not particularly limted and can be optionally

s ehyirpellotiepacidi agd o¥hetch evamhing seith betitdrh o sdditivhaldy, athe
core 15 material and a resin |layer which coats the-

c odieperaiosr stabilaeecsy bé pembve] byMidcetpakRicnokithhe deime.
material are not-particularly limted, and can be

opt i onakb)y 4 ehgsgee doritrolert o sldadr & @her tolBe \Whse Fpsrticles
exanpl e, manganese-strontium (M-Sr) based material s
anshtaimagandife, Naghetian ilvagdviy PasitdilsmEe duahsS a8l Hitea
emu/g to 90 enu/g are 20 preferable. In terns of '

assticilited QuidBeeideN Yxide phkERIINcARHREeLHAS externally to

. materials such as iron powder (100 enmulg or greater)
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arnghtagcRticher, (75 enmulg to 120 enul g) are preferable.
Weakl y magneti zed materials such as copper-zinc (C

rzZn) baged Jmissd o &B(&Qrﬁwéﬂxéui%g%é@o% %ﬁ%@ Bddition of

preferable in the respect that t

t QRETinkHahid Pakiferdh Y [ G W

e GREA s Bt b AR el By Hekqloloh known grethods
-------------- WO 20061075534 PCTI JP2005/ 024210
aﬁﬁ%%g’é’é‘ﬁ% for making the inmage have high quality.

These ey 88 o386 JiA St hArEOl Bl 1l ool Prticle
diameter distribution is easily obtaiued. In addition, the shape can be
controlled from a pearl shape to a spindle shape by strong agitation. in
the process of removing the organic solvent, and furthermore, surface
morphology can be controlled from a smooth shape to a dimple shape.
(Developer) |

A developer of the present invention comprises the toner of the
present invention and optionally selected other components such as
carrier. The developer may be a one-component developer or a two-
component developer, and the two-component davelopar: ig preferable in

terms of enhanced lifetime when used for high speed printers compatible

with the recent enhancement in information processing speed.
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Regarding the particle dianeter of the core material,

an average particle dianeter, i.e. the volune average
particle diameter (1)50), is 5 preferably 10 pmto
ROQogrs;and nore preferably 40 pmto 100 gmpdabookiaazio
average particle dianeter, i.e. volune average

particle dianeter (D50), is less than 10 pm the

f ract i oAndhefcape ohthedene ¢comopeanese sevelaper wildnidto toaer ofitbe
per particle becomes |ow to cause carrier scattering

| rpreseyrfeinyastion, thivenis litidx gamaibor 0 thentondrepaapielei dinmeter
surface area is reduced 10 to cause toner scattering.

i eveorthoogb dbe tenvd is balarced.c Simee, thatd scto filming of the toner
reproduction of solid images in a full-color printing

- c aopu idevelppitanyolles clriddno fagies. of Mk aivnat $o faomeiter rghms

| ayer are not particularly limted and can be

odilade shatymakbe clicethnit @nmhirNefef Piverdle wadresbleleveloping
depending on the 15 purpose. Exanples thereof include
arropenfsad irRsded are PRhjoved urlasad pRIdied use (stirring) of
pol ystyrene based resins, hal ogenated ol efin resins,

P Gthy Edvelopika @6k, I Bebasiing thY GabR0RHBRe 2etelbfis! With the

pol yet hyl ene resins, polyf7.uorovinyl resins,

PQbiéd HOERY bRMehfl ERRARS] TherePR Mkl TASDIAE bR ARR ei)arif:icle _

resins, pol yhexafl uoropropyl ene resins, copolyners o

T | 4@ 1 tHE rﬁvgﬁgeg %@ﬁrmﬂﬁgp nﬂi@ﬁme@%obaggﬁaéa oPdr a

fl uorovinylidene an | uorovi uor ot er ymer

SUGE v of t r .
Ao A HPOUISAmE ahd faforalil A1 WD ReI0ning propecty
f e _ o - orrhi , ¢
e aptaibaE SR ok 6 WBCELRIGNS: Ghie fr SORRNGIAKN Yhritl of
e | e, urea-formal dehyde 25 resins, nelam ne

resi ns, benzoguanarne resins, urea resins, polyam de

46 - - - e e e mmm e e e e e — o - e m e mn e mm - -

--- WO 2006/ 0 4 PCI/ . 1P2005/ 024210, resi ns .and epox

- SRR RteR e Tl S PR TGSt i, e vang & e

exanpl e cryl. resins..polymethyl methacryl ate

r daa :;l’a.’l Bﬁa)?a%ﬁ’sﬂ IBH‘FE ?TP.F(EI ‘F‘é&ﬁ ?/mra mat are preferable.
Materials for the core material are not particularly limited, and

can be optionally selectad from those heretofor known. For example,

mangapese-strontium (Mn-Sr) based materials and manganese- -

magnesium (Mn-Mg) based materials of 650 emwyg to 90 emu/g ﬂ.'l'e
preferable. In terms of assuring the image density, highly magnetized
materials such as iron powder (100 emw/g or greater) and magnetite (75
emu/g to 120 emwg) are preforable. Weakly magnetized materials such
as copper-zine (Cu-Zn) based- materials- (30 emwpg to: 80 ‘emwg) are
preferable in the respect that the coni;act of the foner 1n a spike-standing

state with the photoconductor ecan be softened and . that it is

. 4D



pol yvi nyl acetate resins, polyvinyl alcohol resins and
pol yvi nyl butyral resins. The pol ystyrene based

resins include, for exanple, polystyrene 5 resins and
woypomwnessacr yl copol ynmer resins. The hal ogenaicadipedogbistie
resins include, for exanple, polyvinyl chloride. The
pol yester based resins_ include, for _exanple,

poRdantggeovs fos makpgdbstimageshaze hink pealiyut Yhesremay be

terepht hal ate resins. Conductive powder may .be

c oWgd elewe phin epambingtipn phime ommoreeded, so and the
conductive powder includes, for exanple, netal powder,
car bon Beigardingithe partiele dianetert ofithexbrrermaterial, mn average
oxi de. The average particle dianeter of these

- copritiisle diampetster.ci the veluma siveragenpanticle sameteen(DiRe is
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average particle dianeter exceeds 1 pm it becones

di pofeiferably 1®pmoiot206 .t dvel wioes praferabls 46 pantel (0hpmone
cases. 15 The resin |layer can be fornmed by dissol ving

a silic8¥ieen tsd average partideldismbtarpiarvobane aveegn! padicle
sol ution, subsequently applying the coating solution
undif.aretdry(TA0) | fadessithancld wh, thefraetien FPfigs pdlvdBy itreases,
heret of ore known coating nmethod and drying foll owed
byarbingiznetization Jdiepaaeialel ht@omes 1dve do bAif WdeSer b@fitering in
exanpl e, a dipping nethod, a spraying nethod and 20 a -

bressdd RgeseWInsh it BRe:cdB 200 120 the pekific BREPARELid 3R Lded

limted can be optionally selected depending on the

PUbPESiRe ToR8FTN:AetNR R0k Chbde 4 UEDarticolikCRfect the
met hyl et hyl ketone,” methyl isobutyl ketone and

C &leh SddubBioR Usy %uﬁlﬁ%lﬁ.eéa_ein @ﬁﬂ&l@&g@ﬁi&fg c%bffsﬂfﬂ W hy

is not particularly [Tmted; 1t may
- ~golilimares. -~ - - - -- - WD 2006/ 075534
PCT/JPZOggl 024210 external heating nethod or an

! Tt AT Ay ot

met hods usi ng i xed
ehRChStidhally selected from heretofore known resins depending on. the

purpose. Examples thereof include amino based resins, polyvinyl based
resins, polystyrene based resins, halogenated olefin resins, polyester
based resins, polycarbonate based resins, polyethylene resins,
polyfluorovinyl resins, polyfluorovinylidene resins, polytrifluoroethylene
resins, polyhexafluoropropylene resins, copolymers of ﬂuoroviny]idelne
and acryl monomer, copolymers of ﬂuornviuy]id;ane and fluorovinyl,
fluoroterpolymer such as terpolymer of tetrafluorcethylene and
fluorovinylidene and non-fluoride monomer and silicone resins. These
may be used alone or in combination of two or more. |

The amino based resins include, for example, urea-formaldehyde

resins, melamine resins, benzoguanamine resing, urea resins, polyamide
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furnace, a rotary electric furnace and a burner

furnace; and a nethod using mcrowaves. 5 The anount

of the resin layer in the carrier is preferably 0.01 %
wo 2u6fd7sksdHy mass. When the amount is | ess thaa/@edneln
by mass, the wuniformresin |layer can not be formed on

the surface of the core material in sone cases. \Wen

i t restseaRd epoxy mEg. fihwspolywayt based resiparintudefesexample,
excessively thick to cause granulation within the

c aferybresingd pobumethyD methaorylaiearesies, pdytdrnylaitriancesins,
not be obtained in sone cases. Wen the devel oper is.a

t wpelyvinyb meatatel eosihe ppolyvinyd aladibbmnésiod anthpolgeiny] butyral
in the two-conponent devel oper is not particularly

‘| i rasined Thedpadestyfene detsedneking ®elhsle] 6 aepepid) pyerene
t he purpose. For exanple, it i.s preferably 90 %to 98

% inginremsd atydenmpacype@iotymbt yesids, YThe hQlbgbabied oldfin resins
mass. In general, the mxing ratio of the toner to the

c ainicluile, ifor tdsamiple) - pole et aihlloddy e | TRE polyfesfirehaeabldkins
1 parts to 10.0 parts by mass of the toner based on

10Bchile} fortusaiiis polydthplesaibiaphthARce AR mg%pﬁuﬁh@ne

present invention conprises the toner of the

PreseslihhRie pédigg). Therefore, the occurrence of
phot oconductor filmng can be prevented, there is,

and it ichodResidpiwdd Mk %E%u%n?)ﬂﬁb@? B sl lyer Q@ﬂﬁ&@&d,

sharp i mages having high qualify and no variation |

thihd MREYGIHRERe YowdBRIRIulES, A6F %}Eaﬁgiet hAde éo%éerﬂ&g:bon

process cartridgé of the present invention conpri3es a

1At nﬁsﬂ;lt.uelﬁ O%F%,Citmrlo%xtad%r@ﬂezﬁ%a&ﬁﬂg nﬁg@g%#ﬁ%% icﬂr%grtMe

bears 'a atic 1 mage and a ~ déeveé

e e L R A

a tthgrﬁ%rég% Jé’&f&ie%ﬁ’.&%&@ exceeds 1 um, it becomes difficult to eontrol

the electric resistance in some cases.

The resin layer can be formed by dissolving a silicone resin in the
golvent to prepare a coating solution, subsequently applying the coé.tiug
solution uniformly on the surface of the core material by a heretofore
known coating method and drying followed by calcination. The coating
method includes, for example, a dipping method, a spraying method aﬁd
a brughing method.

The above solvent is not particularly limited can be optionally
selected depending on the purpose. Examples thereof include toluene,
xylene, methyl ethyl ketone, methyl isobutyl ketone and céllsolve butyl
acatata. -

The method of caleination is not particularly liwited; it may be an
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i mage; it further conprises other units optionally

sel ected as needed 5 such as a charging unit,

devel oping unit, transferring unit, cleaning unit and
WBUbdeah4ssd ng uni t. The devel opi ng unit Conprf*c%%ﬁ*zlfbsmuzm
devel oper container in which the toner or the

devel oper of the present invention is held and a
desstbopédr hedviey inagthod ndre anwhitendlehesstiran dnetbbiy e Exairides
toner or the devel oper held 10 in the devel gper

C othegdofdiheluwlie dmethddayuditig ta Giked Glgutiis darmacepyefluid electric
t hi ckness controlling nmenber for controlling the |ayer

t hekaess fftatielechié fermraed &ind dNArREP Gamacsadid iadgRthod
of the present invention can be detachably provided

- f OligiM@miiBmSveRle8Ct r ogr aph “appar at uses, facsimles and

printers, 15 and preferably, it is detachably

provi deqhbOimbiit s GG ofiRl 1B E0 118 PRAEA4S is PlofeBibly 0.01 %
present invention described hereinafter. Herein, tThe

PTC8:8% A hialsE! 9 eWhEﬁ? thE MU i8S 0010y Iuaas, the

conprises a built-in photoconductor 101, a chargin

ToRERE oot LR AP Be fihed DR Ah phimRR0AE O -

ot felonidsds aSWﬂgﬁqﬁQxcth EigGe;, %:ﬂ?ﬂgg’ t%ggrgg%lr er b conées _

represent exposure by an exposi unrta cor

¢ rtolivelf HASE o7 Site, SRPATR PHIAEHEE, bt el iy
s T hﬂi‘uﬁétakeé%taf’%ﬁas'fw%haﬁ% 0w

o ocess i el Rive LR TR p—
BB S A S FBAREY o oty timiven
g?ot&cow%gcto 1 qg&ang i.n the dﬁﬁﬁﬁéég Dg%ﬁéggm i

is preferably 90 % to 98 % by mass and more preferably 93 % to 97 % by

mass,

In general, the mixing ratio of the toner to the carrier in the two-
component developer is preferably 1 parts to 10.0 parts by mass of the
toner based on 100 parts by mass of the ca-.'rrier.

The developer of the present invention comprises the toner of ti:te
present imvention. Therefore, the occurrence of photoconductor filming
can he prevented, there is, and it is pusaible to gtably form an excellent
aJ:_Ld gharp images having high quality and no variation in the
unevenness of image. |
(Process cartridge)

The process cartridge of the present invention comprises a latent
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s exposure 103 by the exposing unit (not shown in the
figure). This latent electrostatic imge is

t oner - devel oped in the devel oping unit 104. The
toner-devel oped inage is transferred by the

imaps febikingmemhberl Ghichhheard helatead elédigostBtic UM addSand a
and printed out. Then, the photoconductor surface
abvabpi i @bAfBArdd'® A4RIS) kRe thteaPefkcPiostAEe i
cleaﬁ?ngﬁﬁﬁit 1Q%gﬁo and fu??her neutrafizgd b@n?ﬁgeborne
88 Wl RhD bl pahe SHANLA NGRS LML) ro (IHE o visible

OVE OpEr at'l are Tepe agal . "Regarding the

i mage form apparatus Qf the.present Jnvention, the
PR, 1 I ECE GRPRTG R RS S coReeRelie felagreiias beeded
such as _devel opi ng section and cl eaning section are .
Wﬁibg? atdeIgmHunite dpyeloping unils fransterying ynt, clyaning unit
unit may detachably constitute the main body of the
andacatrdizing ueihat i vel y, the process cartridge may be
formed by integrating at |east one of a charging

sect i dhhe davélopits exftaDnierisacs developtheontaNméofi Wiiich the
section, a transferring or separating section and the

R Nirthes ﬁﬁél@?e%f Bhé ReebditeiveniR@CisPREIT AR [‘rg@éloper

to make a 20 detachable single unit in the main body

Sl PP B0 L0 TR P BY o et

g such as ra

bo of t apparatus. (lmage form aratus and
e’ eV AOREE hETate oI AE ol LSO RRTS & laver
the present invention conprises 25 a |atent i mage

ofg crsHBellingamesakar fouy cantrelbing: the lawegctnekngasget the
unit, 50 a developing unit, a transferring unit and a
borvietgneni t; it further conprises other units such as
a neutralizing unit, cleaning unit, recycling unit
and cdlih¢ plbierg captridgpdf thiapreseseliacéetonsananddétachably
The image form ng nmethod of the present invention

PRIVBdE & daridub H16Rtoda@l PSR Sed, OGN iMTHAY printers,
step, a developing step, a transferring step and a

Sh EOGRe4: 130 detctlably BESviAQNRS! BESiRA I TorktiEl Ahatus

of the present invention described hereinafter.

Herein, the process cartridge, for example as shown in Fig. 1,
comprises a built-in photoconductor 101, a charging unit 102, a
developing unit 104, a transferring unit 108 and a cleamng unit 107; it
further comprises other units as needed. In Fig. 1, 103 and 105
represent exposure by an exposing unit and a recording medium,
respectively.

The photoconductor 101 may be the one similar to that employed
by the 1mage forming apparatus described later. An optional charging

member is used for the charging unit 102.
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neutralizing step, cleaning step, recycling step and
controlling step optionally selected as needed. The

i mge form ng method of the present invention can be

lo favorably carried out by the inmage form ng

Hsptran image foraing stamby t%ﬁu@‘ﬁf:@-?@rﬁﬂrﬂiﬁé% éh@wm in Fig. 1is
el ectrostatic image form ng step can be carried out
describedl atfedatesiteelectrosimtic itnagg ecorpeapondingito ; an kexposure
devel opi ng step can be <carried out by the devel oping

ia e id fieniddoms the ubfhcs of phe Phobseodilctrdl 0 Dedtalihg fifthe
transferring unit; the fixing step can be carried out

Biteltién | 6T E}héla&@ownlvhtha&ﬁaﬁgh?goct %heséﬁé}gﬁ?& Bt 102 and

carried out by the other units. °-Latent ctrostatic

VAR 055 S BSOS B Ot
Bk 0SB oSO B B 9S50, The

| at ent i mage bearing nmenmber (sonetines referred to as

mer@egglop@gr%qngg 1q)|ﬁzﬁnﬁé‘@q¢g dpithe gransferring unit 108 onto
" phot oconductor') is not particularly limted in

ther necooflingnrediaim 18bhape] psintedtente Thensithe, plartdcoriductor

can be appropriately selected fromthose heretofore

sundiee afterevpisferting thbdnedesist Avanabby medﬂmmlga@m 107
and the materials thereof include 51 .....

M%ﬁﬁé?%@u?ﬁﬂzéﬁ%%%ﬁ n;éolfuﬁ]@r(h& show Wi in the ﬁgure).

phot oconduct ors such as anor icon an

o6 SO S B B BT 2305 7
Iain?[e{J [ El}lbﬁcon u ref it ab%&gél‘%{lge rcng‘s he pI'ES%r]]‘l invention,

photoconductor it |s p055|ble to 5 use a
Heolefessdumeags heaving mepher @%d@@ﬁtlwntayh‘ﬁE@@WpQE@u as

of a-Si  (sonetines referred to as an 'a-Si based
theloppogdiection’ dnd eldaiing deotionhemt intgeeated pmoo tthe op1mdess
Cto 400 C and nmaking the | ayer on the support

cartridge, and this unit may detachably constitute the main body of the
apparatus. Alternatively, the process cartridge may be formed by
integrating at least one of a charging section, an image exposing section,
the developing section, a transferring or separating section and the
cleaning section with the latent image bearing member to make a
detachable single unit in the main body of the apparatus, and the single
unit may be made detachable guiding umts such as rails in the main

body of the apparatus.

(Image forming apparatus and image forming method)

The image forming apparatus of the present invention comprises

a latent image bearing member, a latent electrostatic image forming unit,

a0
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by a filmform ng nethod such as vacuum deposition
nmet hod, spattering nethod, ion plating nethod,
thermal CVD net hod, phot o-assisted CvD 10 net hod and
pl asma CVD net hod. Anong them the plasma CVD net hod,
Le. the method in which a source gas is deconposed by
adideseloping remit, a Wrymsfervggennit endniac fowey eumjitowt further
di scharge to forman a-Si deposition filmon the
cBHIRNEs, other avgit@béech The 4 ahentradlzed r @sitat dleani@ggeaunit,
can be fornmed by charging the 15 surface of the

)Si ng
T B R R e
| at en electro atlc The
ef ot MG e Bihipg melBf of ?bﬁ.nrg%%rﬂtpmvg&l%%ompﬂses 2
chargi.ng sect| on V\,hl ch charges the surface of the
lptend rhlegtresfatisdmasigiorpangshttera aaveloRE RRlsPs iprigansferring
section which exposes the surface of the |atent i nmage
sheya Ay anBringr stepé oandl ny farthelnecampigees Dhizerc kbapyisngh as a
can be performed by applying a voltage onto -the

ekt AeAn e sfepe dladilg lsﬁa;g er&§alingd stBpheld WohbBHIEAE step
char gi ng section. The charging section is not

0@@{0}15121 dgc),ge& gilefegand it can be 25 optionally

ect epen I'ng on the pur pose. Exarrpl es thereof
inclu 52 WO ﬁ:gOG/ 0755 f)t 2005/ 210 ont act b
char girg $¥EEForETHEE §¥ h&ie? f epﬁ' 195} (fg g O

conducti ve or sem -conductive roller, br ush filmand
faveredly iweapied owfd byndie swaeacloraHaE gRpRATEERS | Afnthen aresent
uses corona di scharge such as corotron and scorotron.
ihvdisoshdyeelavént blectivatagingnagetiermirgy step ain baycatriediout
such as magnetic brush and fur brush in addition to

pytheSate @ életirosAnichen S8 RehAHg urit; %C@v@ldﬁlhﬁ st&ifcan be
speci fication and the formof the el ectrograph

cﬁpﬂt@& %tulﬂsl%}rr th %'&e@@ﬁpﬂ?@g Rt cthgrfﬁﬁsfe%rﬂ%egtept & be carried

ghetic

out by the transferring unit; the fixing step can be carried out by the
fixing unit; and the other step can be carried out by the other units.
-Latent electrostatic image forming step and latent electrostatic image
forming unit-

The latent electrostatic image forming step is a step of forming a
latent electrostatic image on the latent image bearing member.

The latent image bearing member (sometimes referred to as
an ’electrographic photoconductor’ or a ‘’photoconductor’) is not
particularly limited in terms of material, shape, structure and size, and
it can be appropriately selected from those heretofore known. However,

the shape 1s favorably a drum shape, and the materials thereof include
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various ferrite particles such as Zn-Cu ferrite as the
charging nenber to and i s conposed of a non-magnetic
conductive sleeve for supporting the particles and a
wagmesi7ssed | encl osed in the sleeve. Al so, wWyn@zdosombo
Is wused, for exanple, a fur conductively treated wth
car bon per sulfide, netal or netal oxide is used
asmpmﬂ%pgwﬁoamn@ctmewph asiymerphoys gilicge andsplegnivge, and
section is made by | ooping or attaching the fur to a
meerghnisr ph q@m@omw@kﬂsvasxlmm% pbthalgpolgmethine.
The charging section is not limted to the above

c ofvnang thympeamotphayiseiicweads porferallipme teems oftlong lifetime.
preferable to use a contact type charging section

. Si nce aRegawljeg fthe minmgphppasiliters photohonduttoeit iszmseible to
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generated fromthe charging section is obtai ned. 20
Thezeex photocenduntob ehyving ar phatotnndactios ilugert dvenprized af @-Si
of the latent inage bearing nenber according to the

i niBometities yrefdreed tpasi a1y ‘a-Sk bakah photeendudpal), Rhtained by
section is not particularly limted as-1ong as,the

exipRditpt S&ipdRetds0 PORIROID aCeaiddnaRirzahe ﬂ@yﬂﬂmgﬂlmlapm
t he surface of the 25 |atent inmage bearing nenber

C hey § Embiriher adhel AEhSRCTadium dBFoditio dbthed, spattering
............... be optionally sel ected depending on '

t NRefHEPRFE plaei RoEBod, RREQRAL CVT HiRhoE [THAYS 2831 8RA OUD
sectlons such as replicating optical, rod lens alley

bagethod! A5 1aSRhi OFD ridtHod Mcqucmﬂ tho B1MbILEVD method,

optical exposing sections. In the present

| MV b ORethdd AACK hichOR kbidde gEa%hﬁddéch‘flﬁée@ by Wrect current,

exposure Is perforned accor he |nage fromthe

gﬁ%é@yﬂjeguﬁhi '3? m.{c%v?ﬁjﬁte %]g@g%tgp%{% a@y l%%mhﬂn

vel opi ng st ['opI'ng unit

8@{ %&ﬁﬁﬁkHQﬂﬁwﬁhﬁB of devel oping the | atent

el’ec ros

The latent electrostatic J.m_age can be formed by charging the
surface of the latent image bearing member and subsequently exposing
according to the image; it ca.ﬁ be performedl with the latent electrostatic
image forming unit.

The latent electrostatic. image forming unit co:l-nprises the
charging section which charges the surface of the latent image bea:riﬁg
member and the exposing section W}Jich exposes the.surface of. the latent
image bearing member according to the i J.mage

The charging can be performed by applying a Voltage onto the
surface of the latent image bearing member using the cha.rgmg section.

The charging section is not parficularly limited, and it can be

optionally selected depending on the purpose. Examples thereof include
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| 0 i mage using the toner or the devel oper of the

present invention to forma visible imge. The
formati on of the visible inmage can be perfornmed by
wevelsppishg the | atent el ectrostatic i nage usscdgrbdigozaz1o
toner or the developer of the present invention; and -
it can be perforned by the developing unit. 15 The
deventaph nchayging jschiots geart iseullwrétpfire mknewnasompripings a
the devel opnment can be perfornmed using the toner or

t heomtuebive perseafi-twhductveesdhtr, brvdmtfilonand trubber blade; and
optionally selected fromthose heretofore known, and
SUinbaibetaek angigise satibndbat heseearonpdissharcpeasuch as corotron
devel opi ng section which holds the toner or the

. dewallgpaniroh. t he present: i nventi on 20 and can inpart

the toner or the devel oper of the present invention to

sthe | atF skdecof tiet eargin g Beenbdrt iap beWit igtform such as

contact. A devel oping section .conprising a vesse

W idhgnBeic bonl afd fdTenRhaneditioy ekl hvd f0da® be selected
preferable. In the developing unit, the devel oper is

boi &gt dRkthy $he pb¥ificdfioh Ngnd afHRN forkiMB@etiRe mcmﬂ;?aph
menber. An alternating electric field is applied 5

-~ apparatus.” When the maghéetic biash ig usad, the m;i%mti'c'brush uses

e | atent
| MBGRLRE A PRERBSS suddstAe ChikeRte 'tﬁﬁtdhgi‘éﬁﬂbi :ﬁelgb
S eve

a&
i mage on the latent i1 mage beari ng nenber oped,

10,5 TPE L HERERER e bl il R PRANL A VERY, B okl the

1%

20

25

ggiég%t\f}g%%«f X%%g 'i%]i‘ g@oﬁecﬁ iof! ﬁyeejslg&er.] ?Aﬁé,:&rpgﬁ a brush is
[ on ¢ | 1 ieec devel.oping Sactien . Suit bl
o sk B el & 5 BB c2B4R0 R KB, Pl e,
R, B SRl SO IR S e
oMt St is, Bdd bl Bofpgcyr Bftacking the e &' metal or
other conductively treated core grids.

The charging section iz not ]in:iitéd to the above contact type
charging sections. However, it is preferable fo use a confact type
charging section since an image forming apparatus with reduced ozone
generated from the charging section is obtained.

The exposure can be performed by expusia-:;g the surface of the
latent image bearing member according to the image using the exposing
section.

The exposing section is not particulacly ]JJJ.‘IJ.th. as long as-the
exposure can be performéd according to the image on the surface of the

latent image bearing member charged by the charging section, and it can,
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stirred, for exanple, where the toner is charged by
friction and nmintained in a spike-standing state on
the surface of a rotating nmagnet roller to forma
magneti ¢ brush. The nagnet roller is disposed in the

é Giphidnallyf stletddiRpendiRISnbERE | pgrpiBebeExamples thereof
(phot oconductor). Thus, a 15 part of the toner which

FRIRE FarbUs fTARRY Soopbn sHgR IRC i felfe SPUALST ens
Rt ekl Loy SBbIO0E o divid@egeraf CUniHEer” oprall compsin

el ectrostatic i mage is devel oped by the toner, and a
§AC8PBPe i mage by the toner is forned on the |atent

i mge bearing nmenber 20 (phqtogqnductor). The. )
devel df?e st m@n&we%gaaﬁgﬂ IF%ﬁn‘?@OQ in which the
devel oper conprising the toner of the present

$XRPEHTe &% Periosmmesh accopdingniey the imagenonotiwhankside of the
devel oper or a two-conponent devel oper. The toner

labderpr inszgk beartihg nilmubéwpey besemipdoytedner of the present
invention. 25 -Transferring step and transferring

-Divelopibg step and developing unit-- ------- - -
"""""" - - - - ---------- The transferring step

is a . .
Facor o oo Rabp BB B el o HEClofirld BRaths Agetrostatic
empl oy|- internediate transferring nmenber. the
YRR 5 o8t BF TR 9RHSlobpr B R pragnF §hYtion 6 form a
i.g}ﬁr nedi ate transferring nenber, and subsequently 5

YIRS BABFe i mage is secondarily transferred to the
recording nedium A nore preferable aspect conprises,

wi t h dheonlermagtion tefo the rdsible oiaage osan pbef peetbrped by
full-color toner as the toner, a primary transferring

devejoping¢he latedrgddatxostatin sineipeivmige the téwermmdtHeydeveloper
transferring the visible image onto the internedi ate

dffthB PresdrtiaveRibA] aAd & SarP BE PesRihellhyt flRNGERI6pIMG unit.
step where the conplex transfer imge is transferred
onto e d@@&ﬁb%é‘%ﬂﬂsqj& UBt particularly limited as long as the
development can be performed using the toner or the developer of the
present invention. It can be optionally selected from those heretofore
known, and suitable examples include those comprising a developing
section which holds the toner or the developer of the present invention
and can impart the toner or the developer of the present invention to the
latent electrostatic 1mage with or without contact. A developing section
comprising a vessel with the toner of the present invention is more
preferable.

In the developing unit, the developer is borne and delivered by

the latent image bearing member. An alternating electric field is applied
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The transfer can be perforned by charging the visible
image forned on the |atent inmage bearing nenber

(phot oconductor) using a transferring and chargi ng
section, and it can _be performed by the 15

ot apopdian eppagiiet to thedarentignagrebearing meember amd the latent
the aspect having the primary transferring unit
dedfrogtatrdimagé mnmthd datronpirexgd bensier mamber 1idyeveloped,
transferring the visible image onto the internedi ate

whanstles dévdopdfestiide pader thiRveationdsusell Rkt aldveper.
unit configured to transfer the conplex transfer

i mage . . . .
|t or o F CPpIEE RO bo'E Ay BERIBHEY Garehl IR wet
Iy te .t _can be optional,ly sel.ected.fro
dPbBRe, P Retin o RERER B! P e S Elecne vetopment
t he. purpose. .|t favarahly. includes, for exanple,_ a
8eEioBr o B it el S rlobing BreticharS wHebl: ahmBleH thpreof
unit (the primary 25 transferring unit and the
inebusted thaset hanigea rathging isegtion ptichechargegdhe toner or the
transferring section which rel eases and charges the
develdper byragkbingr aedl stiorinizh andathest Havige soasatalde magnet
menber onto the recording nmedium The transferring

ek, may be one, or it may be two or nore. Exanpl es of
the transferring section include a corona 5

X fors ; . _
rans Iﬁrfﬂe%végfdﬂﬁg {éfegﬁrf?ﬁ,odh%%ngi- %ﬁﬁ%@%%fie% %1?? zﬁéﬁgﬁ gnd

belt, a trans pressure trans

.tagkys transferring sectjon, The.recording.nmediumis
FirsPir ot EVBrRId, hedF b tomers 46 -ERATasH? #FC Uiy and
limted as |ong as an .unfixed i npge after the .

Hi a spake slanding stater oy the puslase 9€ agiotadnamyenet
sel ected depending on the 10 purpose, and a PET base
vodler pForang miagneiik brush. bEheswdgnetrirglleryis digpoaed in the
fixing unit The fixing step is a step of fixing the
wiciiityl of thadetentansfger bed-ingnhembee (phocdhdactordi Thus, a
using a fixing apparatus. It may be
part of the toner which composes the magnetic brush formed on the
surface of the magnet roller transfers to the surface of the latent image
bearing member (photoconductor) by electrical attractive force. As a
result, the latent electrostatic image 1s developed by the toner, and a
visible image by the toner i1s formed on the latent image bearing member
(photoconductor).

The developer held in the developing section is a developer
comprising the toner of the present invention. The developer may be a
one-component developer or a two-component developer. The toner

comprised 1n the developer is the toner of the present invention.

-Transferring step and transferring unit-
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performed at every transfer of each color toner onto

the recording 15 nedium or it may be perforned al

t oget her sinmultaneously for respective color toners

in alamnated state. The fixing apparatus i s not

par t i Chhattandferringdiepaisda istere thatbranefers shavigible image to
sel ect ed dependi ng on the purpose. A heating and
aressrdingi mgdwnnt Hempetferable kepsut isSwhieeéebpbdmployieg an
heating and 20 pressurizing unit includes a

it EhBai-te N tPinsFeReRE | RbrAibdY, €th@ndisiblePifm@dr iig Ejmmanly
roller, and a conbination of the heating roller,

ﬁra%%féﬂé&'ta Ghk Ok &imadid %r bAsas Rk dﬁlbeﬁ 4P !sasbe.quenﬂy

eating tenperature 1 nt eati ng and pressuri zi ng
b .
A s e o R 8 BB AR, A

more mel?ﬁ%%% %aﬁﬁ%%?mwlﬁ?w%a OBk R o e Bo% ealge o
%g Ll of t he H]gl ng step The neutrali z|ng

E¥9écﬁrﬁi Y & i %ryf-‘ﬁ tanery 8| Pimatyy tgnserrng step
the | atent inmage bearlng menber to neutralize, and it

wharoe semplest yramsipeiresgels Bymade bijetransfaryingy thevisible
The neutralizing unit is not particularly limted as
image amtohthe nagermediase imnhf singamdémbeppnddc twcohdary
| atent i mage bearing nmenber, and it can be optionally
tahefdrenhof step whbré chy donmplex neatsfar igiagg issteahnsfented onto
Sui t abl e exanpl es include a neutralizing | anp. 10 The

HeebMUnetepdivsma step of renoving the el ectrographic
toner left on the |atent inmage bearing nmenber, and it

can berguitdralifr R&f fb‘érptsﬂ' Pj?ﬂeah Célfaq'a'hggg tHQ' @131bi@e1mage

cleaning unit 1's not pa arly I'rm | ong as

{Q'i!ﬁaedebﬁcéﬂeoﬂa[téﬁi” &bﬁg%”ﬁéaﬂlﬁétm%;be?e(p%%%oec%dh(%@? using a

transferring and charging section, and it can be performed by the

transferring unit. Regarding the transferring unit, the aspect having the
primary transferring unit configured to form the complex transfer image
by transferring the visible image onto the intermediate transferring
member and the secondary transferring unit configured to transfer the
complex transfer image onto the recording medium is preferable.

The intermediate transfer member is not particularly limited,
and it can be optionally selected from heretofore known transferring
members depending on the purpose. It favorably includes, for example, a
transfer belt.

It is preferable that the transferring unit (the primary

transferring unit and the secondary transferring unit) comprises a
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is renoved, and it can be optionally selected from

her et of ore known cl eaners. Suitabl e exanpl es include
magneti c cleaners, electrostatic brush cleaners,
magnetic roller cleaners, blade cleaners, brush
pheafeerisigs sotionebhvhemberses ahdechagygs ithe gigbkpinmagaformed
step of recycling the toner for the 20 el ectrograph

o rthe ddtént itiege beapinggnheiert ontohtha eyverding gaditin. The
and it can be suitably perforned by the recycling
tHankforfihg WEe Yeay BE orBi ér itSmAPbeRHd brCrlboas y 11 m ted,

and exanpl es include heret of ore known feeding units.

The cdixampldsngofinithe i stransfprags sseationonincdhdée NG t Bérona
above 25 respective steps, and it can be suitably

RAhEREABG da¥tibASyCRbAR diddMargs) 4 tramfer helt, a transfer roller,

T R - 075534
BT ABE s Folt W 4 fadly pnsferni 06 O
partigul arly limted,as |.0 e venment of each
Poit! e edordins aRfin Jf 0 pitied 15, nl Py Bt 298 not
sel eq%&l;a depegdi ng) on the purpose. Exangl es_ i ncl ude
PR Flamiigd s fongs aggen safixed dmagsnpiter the dgvelopment
Subsequent |y, one aspect where the inmage formng
gt thed txsnsfémredpr dseram ibev eptipnally ssedacted edepantdingi omy the

the i mage form ng apparatus of the present invention

perpdescanda PRI biase dreOfTaecand thé likeZan belhged. mage
form ng apparatus 100 conprises a photoconductor drum

Fxichpedte) Al BEinghafier red to as a " photoconductor 10')
as the latent image bearing nmenber, to a charging

roll erTl.tg{gggnx%lg@eﬁt tﬂ@@%:{ég %wﬁjg/n&a@hgwgiﬁ}g &%ﬁ@j&%&‘.ﬁrmd

30 as osI'ng uni opi ng sec

é_g;e vel oﬁi(ﬁ unit,. an i.nter Late trar;rsqfer nber b
0 &% EERT ggaﬂb%ﬂl%su%ﬂgﬁ £ cARRAHAHYS-uni'lt ™ay be

havi ng cl eani ng bl ade, and a neutralizing lanp 70 as

payéor tataevershdransfer of each color toner onto the recording

medium, or it may be performed all together simultaneously for

respective color toners in o laminated state.

The fixing apparatus is not particularly limited, and it can be
optionally selected depending on the purpose. A heating and
pressurizing unit heretofore known is preferable. The heating and
pressurizing unit includes a combination of a heating roller and a
pressurizing roller, and a combination of the heating roller, the
pressurizing roller and an endless belt.

A typical heating temperature in the heating and pressurizing

unit is preferably 80 °C to 200 °C,

In the present invention, depending on the purpose, a heretofore
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15 The internediate transfer nenber 50 is an endl ess
belt, and it is . designed such that it noves in the
arrow direction by three rollers 51 which are

di sposed.inside the belt and extend the belt., A part
knownoptioal dixipg) seckignsmagobg sised along ashaar it abece of the
roll er capable of applying a given transfer bias
fipmigstey transfer bias) to the intermediate transfer

20 nmenmber 50. A cleaning apparatus 90 having a

cl eaniTige hbatlalizénglsepasedstep pftapplyingisnhéytratizitien bias to
i nternmedi ate transfer nenber 50, and a transfer

Rl 12enBdmdget Riin@séabet 18 tithakARAMNE 10Cad IR ¥ifigbly
the transfer bias for transferring (secondary

' t [ t
ATEEE by AGHRLRARY dpoe (1oner Tmoe) Lo
0 POl b PEAORE 08 7 o b LRA G5 B} B0 S e

neutralization bias can_he applied to \ipe datrrtoimazm bearing member,
PCT/ JP2005/ 024210 transfer nenber 50A, corona

aindirigi can see tandintBAly melasted t fromalpuplicharkpnovwn téetralizing
toner image on the internediate transfer nmenber 50 is
sbcsipas e Guitablé brampled invdudl & eeuitelinhe 14ap.

internmedi ate transfer nmenber 50, between a contact

porti orhtlchend @Qééfg ¢ORAtED UF rktho¥ihh thBlbétr h@%Ener

transfer 5 nmenber and a contact portion of the

Tofi! %’nnggifaak?tghE ap:g%gé HE&@?# oﬁ]%%ﬂért A deit & 2;8 ' suitably

paper eve ng sec § conpose

devel opj elt 41 as the devel oper bearing nmenber,
Serioat bR slasipfamtin | aek a yol | ow

devel gpnent unit 451', a nmagenta devel opnent unit 45 M
and a wleamasgy up#p e oty Rartigelerln dimited asj lgpgpgs the
side in the periphery of the developing belt 41. The
dectregmiphét gprentlefinon deKlatenprimsee headpgetepdrer can be
contai ner 42K, a devel oper supply roller 43K and. a
weveledpi agd 1tolchAr bé4Kptibhgally ekdlovtede¥Rire PHBAtofbREt known

45Y conpri ses a devel oper container 42Y, a devel oper
SEPRr%. " BuliabldSevamplh iHAUEL ORIRER! LBANSAY - electrostatic
brush cleaners, magnetic roller cleaners, blade cleaners, brush cleaners
and web cleaners.

The recycling step is a step of recycling the toner for the
electrograph removed in the cleaning step to the developing unit, and it
can be suitably performed by the recycling unit.

The recyching unit i1s not particularly limited, and examples
include heretofore known feeding units.

The controlling unit is a “process of controlling the above

respective steps, and it can be switably performed by the controlling unit.
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15 The magenta devel opnent unit 45M conprises a

devel oper container. 42M a devel oper supply roller
43M and a developing roller 44M The cyan devel opnent
Wi J0sABB3conpri ses a devel oper contai ner 42GCRIP2005/024210
devel oper supply roller 430 and a developing roller

44C. The _developing g . belt 41 is the endl ess belt,

ant it i5h¢ spRiraBng nitclsgnet poricularly imitedcaa lomepas the
rollers. Apart thereof is contacted with the

ph&tyeseat of exchanit can bp eontrolled, fandit wan hp patianaldy selected
shown in Fig. 2, for exanple, the charging roller 20
unidependine cdvarthe spurmeseho et tinelude uinstimenEh esuch as
exposi ng appar atus 30 exposes the-photoconductor drum

. 10 seqrwmedtsragud eomputers. rage to formthe | atent

el ectrostatic image. The |atent. el ectrostatic 25 i mage

5f or med dPulshqueitly, one ndpat ovhete dhe ihE gk fordeivel opdd of the

10 C| 8/haRSin@ IBBEARY Bs6fhe ARFinBOUNIENSS &

15

20

25

using the 60 - - -------------- WD 2006/ 075534
PCpit<ead iveAfidR i9cdrvivdrons wpild thb itz foheimeyg)@piudmf the
section 40 to forma toner inmage. The toner inmage is

t r praeat rigder(tion @ rdesédilbods wdth reftrendd€o i Fike2TENNR emage
transfer nmenber 50 and further transferred (secondary

t 1 furading hopaiatut 160 chindfiséeh phdRRONIACRY diie MP(HeAdiRafter

applied by the rollers 51. As a result, a 5 transfer

| MB&ferred th ak &ﬁc&ﬂiﬁxcﬁdiqmﬁ?fﬂth@qaﬁnt%ag% %@aﬁag @hember,

| eft on the photoconductor 10 is renoved by the

Sdtrb tus 30
phot oconductor 10 is once renoved by t%ﬁe rﬁe%rpglﬂiizisng as

| apfy 6RposMP LRS!, L aREAbpiNRERtihRsd 'E.qulef @é«%@ﬁ?g‘gﬁﬁe%

of the present 1o inventron is carried out

| MRAEhOdidid 9 ahiang sohea p&lgéaggea#%gﬁ% UD 5 the

described with reference to Fig or m ng

conBfingmtl e Y ity biadh 130  HEuBAlRne Loy 70,43 fhe
f%g@ﬂmgg%ﬁt.us 100 shown in Fig. 2, except -

The intermediate transfer member 50 is an endless belt, and it is

designed such that it moves m the arrow -di.recﬁon by three rollers 51
which are disposed inside the belt and extend the belt, A part of the
three rollers 51 works as a transfer bias roller capable of applying a
given transfer bias (primary transfer bias) to the intermediate transt:er
member 50. A cleaning apparatus 90 having a deaﬁng’ blade is disposed
in the vicinity of the intermediate tran-zsfer member 50, and a transfer
roller 80 as the transferring unit capable of applying the transfer bias for
transferring (secondary transfer) the developed image ttoner :imag.e) to
transfer paper 95 as the final recording medinm is disposed in opposition

to the intermediate transfor member 50. Around the intermediate

09



that the devel oping belt 41 is not conprised and that
the black 15 devel opnent unit 45K, the yellow

devel opnent unit 45Y the nagenta. devel opnent unit
wolbmwndksthe cyan devel opnent unit 45C are dimpaoeemsnzdzin
directly opposite to the photoconductor 10 in the

peri phery thereof. The parts in Fig. 3 which is

~ eqonvsfer membertids eoronartlgrei@sseetion 8 farf dlectripglly bharging
same synbols. 20 Anot her aspect where the inage

f othei wgemamagel oofthehiatomesbate transfenmenbérst® & dispdsed in
out by the image form ng apparatus of the present .

i nthentotating direesar obide: initédmedidteriemmdfort memtgr 50, bé&ween a
tandem i mage form ng apparatus 100 shown in Fig. 4

. | scomthatnstation ff ¢he phovtgeniactor 10 withphe dhtitmedixde transfer
tandem i mage form ng apparatus. 120 conprises a nain 25

5 bodlymbe® 50fandhecoany s pithd litermediaRetragsibp member 50
table 200, a scanner 61 ... WD 2006/075534

PGHBRER GRddB4pbPe8@3. and an aut omati ¢ docunent feeder
(ADF) 400. The internedi ate transfer nenber 50 in the

form of sode@RBLieS SectidRl 40 isScolipR¥bdera abvdl %lte;méthe
the main body 150. The internediate transfer nenbe '

>(eveldpbt %@Qﬁﬂg W EhbEr R 4 blRk! ﬁv%lo]sﬂlen%%ﬁf‘ d5E&Sa femw _

it 5 can be rotated clockwise in

' r}ie%IE%%éHteuﬁlE Y &f hdiin Fﬂf 1 ﬁhﬁ@%ﬂ%é‘ﬁ\gaﬂ %Seyan

rem)wngthetoner ont e Inter | ate

10 :L%R%L r%%rt roller @gtdl%dgglﬁggygled\?er%pl ngﬁeﬂﬂeﬁ’% ‘ﬁfthe
12&2;‘?&1@& i 1@2{ g%gab B0 WY BlohFne én? mgfét X%‘ pn es a

cyan, ack are arrange by s

a“eiv%h%@g% r%eez;e% 20k GBI I TRLE e
gy PR Sl
_ceni?amer 42Y, a developer supply roller 43Y and a developing roller {1:4Y.
15 The magenta development unit 46M comprises a developer container.
42M, a developer supply roller 43M and e. c-ievelola:i.ug roller 44M. The
cyan development unit 46C comprises a developer container 42C, a
developer supply roller 43'0 and a developing roller 44C. The developing
belt 41 is the endless belt, ant it is rotatably extended over mulﬁple ‘blelt

20  rollers. A part thereof is contacted with the photeco.nductor 10.

In the image forming apparatue shown in Fig. 2, for example, the
charging roller 20 uniformly charges the photoconductor drum 10. " The
exposing apparatus 30 exposes the photoconductor dJ.'um 10-acecording to
the image to form the Iatent electrostatic image. The lateiii; electrostatic

25 image formed on the pbotoconductor drum 10 is developed using the
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di sposed in the vicinity of the tandem devel opi ng
section 120. A secondary transferring apparatus 22 is
di sposed on the opposite side of 15 the tandem
woeselsdpishg section 120. In the secondary tr arsi@bdos&z210
, apparatus 22, a secondary transfer belt 24, an

endl ess belt, extended over a pair of rollers 23, and

t htomer sippled frapethefdegelopingection didarfyrm tr tamef Emage| The
24 and the internediate transferring nmenber 50 can be
cotrmestenagends anadfered Apfinxanyy teamsfrhtanso 26hel $ntermediate
di sposed in the vicinity of 20 the secondary ,

t r trasfkfer membarihaad fisths. trhnsfeiredt(ssedrdatynrgasiEordnta the
apparatus 100, a sheet reversing apparatus 28 for

. I etrensfenpapet BAbsfthe volags applial Be thé eolleas H1N0AL FReaft, a

on both sides of the transfer paper is disposed in the

5 Vi trianbfey idkhgb e forard ondite)trhhofs hapéd 8l ThRIbAEMERA E the

10

15

20

25

and the fixing apparatus 25. 25 Subsequently, the .

f ophatbécdueforald Uk lremelved b clea@inY appPdaus BH, Wad the
2006/ 075534 PCT/ 3- P2005/ 024210 using the tandem
dexBirgd iond t1e phbfidoddidtdrS 1068 Cdd ' bR ng
is set on a dgcumant tabl e 138@%%&%@5%&3&%

d ny. feeder (ADF) 400, or the automatic docunent
feeder 400 is opened- A docunent is set on a contact

| 3 : ' |
gl ass 3ARkndNgspecthie SRY fl.tgg.g% ﬁ%ﬁ%&ﬁ% éﬁgll?t ]Ergﬁent

docunent 5 feeder 400 is c

(reye i ofajolout BY Y Rl ARG ailarnd GO0 liche

Irst carri age
S hsog s e AT 7 0, G o
R B R i o
A B 3l s B0 SRR 5 B
Sl 1 A A b

cq ervleﬁ)%%le% 'un'?i\t (il%lK? ri:l"lu(ajI %’%ﬁg%naeéai%n%nt unit 46Y, the magenta

developmeni: unit 45M and the cyan develc;ﬁmEHt unit 45C are disposed
directly opposite to the photoconductor 10 in the periphery thereof, The
parts in Fig. 3 which is equivalent to those in Fig. 3 are identified by the
same symbols. | -
Another aspect where the image forming n;methnd of th;a prasent:
invention is carried out by the image forming apparatus of the present
invention is described with reference to Fig. 4. A tandem image forming
apparatus 100 shown in Fig. 4-is a tandem color. image for;:ning
apparatus. The tandem image forming apparatus 120 coruprises a main

body 150 of the copying apparatus, a paper supply table 200, a scanner
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image) is read out fromthe light received in a
readi ng sensor 36 through 15 an inmage formng | ens 35
to produce inmage information of black, yellow,
woeganiasssnd cyan. Each inage information of dgraekosozdzio
yel | ow, magenta and cyan is conmmunicated to each
|rmeform unit 18 (image formng unit for bl ack,
and ppiavgomatic deemernd eder (ARH)eA000r i ng unit for
magenta and 20 inmage formng unit for cyan) . in the
t andem ddeeinderirerglistecirinsfer 200mber 50 in tﬁ mfge endless
formng unit, each of toner images of black, yellow,.
rra@hisapmxdd@ ah the cémiemed . thFhanin bodyedth iThegmtermediate
formng unit 18 (image formng unit for black, imge

. f oransigr mwnbdrdi gakiodediovey ewpporbreliepranid; 15 faad 16, and it

10

15

20

25

magenta and image formng unit .for cyan) in the tandem

d ensl eepirotgtedelsdksiisoin Fid) 4C Qi hniepmediate Hramkfaning mddiber
phot oconductor 10 63 ----------- - -----o--o--- ----

- -cleaming -apparatus- 17 Y9 ﬁi&ﬁvﬁﬂi%&%ﬂéﬂ' 1e¥P 2008084 ddb diate
(phot oconduct or for black 10K, photoconductor for

y frh@sfediiy mdthibros® daRpesed Bi thagRMify &@M@adgpm roller
phot oconduct or for cyan 100); the charging section 60

Whig: hA4RhAGHE HexelPRigiRetibh & 20Nehae Fnek ih Q4 f&rﬂﬁng units 18

exposi ng section which exposes (L in Fig. 5)

Pt RARRA USRS Baseiali ) D14k h@@aﬂm%%dca&é %P%{&é' 89 an

to each color image based on each col or i mage

| TYpRbaR ik 30t %%nﬁadhﬁee%nﬁfeﬁ%é Qﬁ%ﬁbbf #0"RI8isposed

corresponding to each color inmage on

hﬂ&?%ps gﬁ!ﬁp% %&&f\&?kﬂé’&ﬂ&:ﬁ%&&%@% fé@jﬁtfghmeﬁlber 50

deve ectrostatic I'mage uSi ng eac
Ccux%ncfe(& tl{eb&l'. x)%!llLafE[ 4 3}58'150 wi‘ﬂ Qtus 21 is
t oner orm a X oner |nrage 0 eac

U f“ﬁiaﬁeﬁﬂ%?eﬁf' YR SRIARE 06l
S L A E i e ot e o
ngﬁt t%.‘lr‘l(r}% %L%ﬁo% %{,"?F Eﬁ@gl efm%ﬁefs?e%nn uri!]':at_ns ?:ring

apparatus 22, a secondary transter belt 24 an endless helt, extended

over a pair of rollers 23, and the transfer paper fed on the secondary
transfer belt 24 and the mtermediate transferring member 50 can be
contacted one anotbher. A fixing apparatus 25 is disposed in the wcm.lty of
the secondary transferring apparatus 22. |

In the tandem image forming ;ppa.ra.tus 100, a sheet reaversing
apparatus 28 for reversing a transfer paper in order to forming images
on both sides of the transfer paper is disposed in the': vicinity n;:' the
secondary transferring apparatus 22 and the fixing a.ppa.t-ai;qs 25,

Subsequently, the formation of a full-color image (color copy)
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col or (black inmge, yellow inmge, magenta inmge and
cyan i mage) based 15 on each col or image infornmation.
The bl ack i mage, the yellow image, the . rmagenta
worgr/assy t he cyan image formed in this way mrmap005024210
delivered to the internediate transferring nenber 50
rotated by the support rollers 14, 15 and 16, and the
bl ueiksithegeudesp sdewelopinerreciipn 188 dn dersribeds Jirsthpaokument
10K, the yellow i formed on the photoconductor for
y els| spfyonoy domemta%d@ 430 an ithe gutéwatie doanuenefeeder (ADF)
phot oconductor for nmagenta I1OM and the cyan inage .

f o0k @r dhe akkophibc doondentt fepdém40Q jcopeh& # document is set
sequentially transferred onto the internedi ate

. t ramsf @ntactgglassB8rof3he scpnueam B0t amd sl ajitoraide ,domment.

10

20

25

conposite color imge (color transfer inmage) is

f ofendet 400 islkedosedt er nedi at e transferring nenber 50 by
superinposi ng 25 the bl ack i mage, the yellow i nage,

t he rragmem laBiget Wtchh&otyﬂmwxﬁh the figure) is \I/J\Bassed the

20&%&3155@4 dBGEs, Jﬁ@&%—@%&iﬁ igpael a Meanshidreiagh B4 run
t he paper supply tabl e 200, one of paper supply

 Cfh& the HbuwinSn® & RAldnHh¥véDb¥oSHo OntaePBlaks @zsﬂ%ﬁé case

(recording paper) from one of nultiple paper supply

Cagaeldcasnebd 44y B¥éIQet i the %R@ha@ﬁ%cﬁﬁ%nt%a&lﬁ: 400, ox

sheet is separated by a separation roller 145

t I t | ine, Y,
SRR SRS YRR

T, B SRR, D 4400 B8 o
SO S  PER  Bi
T SRR gé{]eﬁ‘{]%%p 8 oo B 5, R SHRr Ry (ol
A St e i i
bl i agéza o%(ljnﬁé §§ 5:0 Pro u\élla rﬁa@@%xﬁoﬁd of %Taékt] yellow, |
magenta and Eyan
Each image information of black, yellow, magenta and cyan is
communicated to each image forming unit 18 (image formﬁng unit for
black, image forming unit for yellow, image forming unit for magenta a.nd
image forming unit for cyan) in the tandem develol-ming section 120, and
in each image forming unit, each oi; toner images of black, yellow,
magenta and cyan is formed, That is, each image forming unit 18 (image
forming unit for black, image forming unit for yellow, image forming unit
for magenta and image forming unit for cyan) in the tandem developing

section 120 comprises the fo]lowing:l the photoconductor 10
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Then, a color image is transferred and fornmed on the
sheet (recording 15 paper) by rotating the resist
roller 49 at the same timng as the. conposite col or

woagRRde on the internedi ate transferring wanedsodzi0
whi ch sends out the sheet between the internedi ate

transferring nenber 50 and the secondary transferring
ap frbotacopdagtonndort r blask er WKt tehabomepdustos dor oyellomgdly,
(color transfer image) onto the sheet (recording 20
papketpedinductne e ovxgbatsy 10Miasd grhwtorgnduppiar firusya22100h the
toner left on the internediate transferring nenber 50

af tlarginea sedteny GAgwhich nnigenlys chaicesanbd yhotaronductor; the
internedi ate transferring nmenber cleaning

. apaaroaingsactfion Witels hgwsed (Ie 0o Fik. 5) thxapiastheorl uotircitcérdéng

color inmage has been -transferr.ed and forned is

5 deto therifthge otdeep@Ealitn tasacH doddisintigeibaged 3b caph aslot Uhage
22 and sent to the fixing apparatus 25, and the :

CofnfashAtion ahd WRnZDR GkeAb eR4tBTRLEHRARE /(B4 Eghdif@ kO Each

i mge (color transfer image) is fixed on the sheet

(r a6 dnBge NADPEHS prtédanhaedor;arﬂﬂe meeéﬁﬂh% sBetidif 61 which
fixing apparatus 25. Subsequently, the sheet

(1 gsRIddsHe RRREE ElektrostWicGhRge Risitt Sthielbribase toner,
di scharged by a discharging roller 56 and stacked on '

a oG tddeRY mabentd i:cﬁfg? ?die&/ g%é% ﬁ@iﬁ) % ?tilglgtabizlcﬁléar image by

sw tched at" a swtch rever

10 ' C%RAS|Bfhr QAL ALHS &%n%?er{riglgd e&ﬂaidﬁg%%in%ntggﬁﬁéﬁe%2 for

position, and an Image 1S a recor

o SR g B o i JE Tt B LDERRLNER, Bl Bping mpmber
o7, e HeloRySERE TS ag! BB BY. 100 SIS
5580 S S50 e e S SRR g
| s R ey eion SURER G BINARE A GOP e ped
s 5 L e DRSO SRy R i 5020,
magenta image and the cya_ﬁ image formed ins this way are delivered to
the intermediate transferring member 50 rotated by the support rollers
14, 15 and 16, and the black image formed on the photoconductor for
black 10K, the yellow image formed on the photoconductor for yellow lil)Y,
20  the magenta image formed on the photoconductor f;)r magenta 10M and
the cyan image formed on the phc-)toconductor for- cyan 10C are
sequentially transferred onto the intermediate transferring member 50
(primary transfer). Then, a composite color image (color transfér image)
is formed on the intermediate transferring member 50 by;r superimposing

25 the black image, the yellow image, the magenfa image and the cyan
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15 transferring unit 506, a fixing unit 507 and a
cleaning unit 508 in the. periphery of the

phot oconduct or 501 are di sposed. The surface of the
wioabssmoessduct or 501 is uniformly charged by twerr005024210
charging unit 502, and then the latent electrostatic
image is formed on the charged surface by exposure

| i ghagsf the exposing unit 503. The devel oper

conprising the 20 toner having the sanme polarity as

t he pol deagwbilet etheopapat Supdntiablen?@), ore sfipppdresipply
by the devel oping unit 504 to develop the | atent _

i nerdlers idRdA selestivdl motatedh bf enprdyl atsheat Gekorddn® gaper) from
recordi ng nmenber such as paper by the transferring

. unone &DMmultiple papes cdiply carsits 144 mobied s nd paper bank 143.
delivered to the fixing unit 507, and the toner is

5fi Thel shieet lie seppatedl bg dusperatidh Wil NESEnd@d to a paper
pressure. Meanwhile, the toner left on the .

phaigde etk tis. K6s Y Q0668 T¥a RelinLRA0R31 P2 424 Q)_aiper

601 after transferring is renoved by the cleaning uni

50&13&;[3% alB VEISORE theC BIHRR IHold§ 91 501 8nd %ﬁlﬁzrpe:ﬂsbjj i@&itﬂgg% Josist

t he developing wunit 504. In the devel 6ping uni

a FhENee | 430 e A 1Rty &E@Qﬁée@%éﬂrﬂﬂ%aﬁﬁpe?ﬂ gngz? I MRSa$ paper _

t he devel oper, and the latent inmage ©

PhRbatRNEUG 91 i» Hphldby SoPRED B gggéﬁ/ Egﬁ%lg%uer 142, is

alternating e|eCtI‘ICfI§Y§JO at an opposit sitirontd

10 t NgpRBOLACKHP 9%& thS’,r{ a ? : aBbn ARy 1589 0! ]‘tl?gef\ 21!1 h‘:fe:ﬂa%l'af Baper

electric freld, ossible to acti\ .

UERE gAY M B S BLIEUE 0 bl it
PR T R bl B o
5L ioaloe RISy pRRSY i e B
VLSRR R A DO e PR L B ftiog
ven %&r}bt he .t on which is 15 excellent in dot

e
15 . J5iP8

" eomposite color image made on the intermediate transferring member 50,
which sends . out thé gsheet: between the iute.rmediate transferring
member 50 and the secondary transferring apparatus 22 and transfers
the composite color image (color transfer image) onto the sheet (remrdj;lg

20 paper) by the secondary transferring apparatus 22.. The toner left on the
intermediate transferring member 50 after transferring the image is
cleaned by an intermediate transferring member cleaning apparatus17.

The sheet (recording paper) on which the culnr‘image has -been

transferred and formed is delivered by the secondary transferring

25 apparatus 22 and sent to the ﬁ;xmg appai'atus 25, and the eomposite

65

FPiafing dheTepigt roller n49pé’rttFI?';q Sage, e agqgihe.



spherical. In addition, a high-quality imge with
favorable cleaning stability over tinme, charge
stability, devel oping property and transfer property

WO wRhobsses excel l ent reproducibility of finecdabsotdio

be provided by enploying the-inmage form ng apparatus
conprising the developer 20 with the toner of the

pr éelenimpgy feplororansgte imageda thxed\vantheotheat (ectmling paper)
further described with reference to the follow ng
exail bsat bod nreesyge dnetheofixing dpparahst 23ie Bulsequently, the
present invention- Hereinafter, “part' and "% )

r e ghest dracopding payends switcheddiyya swids blade e dischatged by a
25 For a magnetic carrier used for a two-conmponent

. dedischpeing roller 5 and stacked-on a -catchViPap G76/ AbR34ively, the

PCT/ JP2005/ 024210 followi ngs were used, which were

5 coshwm ikoswitshpal tak vie sibpbREle 55 Rl vedcrSl B a reversing
a
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magnetic carriers Cu-Zn ferrite particles as core.
nabpparatus\Rg o dend iaghin &Y & agesfes E@éiﬁbﬁ,faﬂ& adointkBe is also
5,000 parts 5 -Coating materi als 5bluene 450 parts

Si kicealed dre ibackitdd OPhénByhdf kbt fedsdhir RV PR HReharging |

Tbray Co., Ltd. with non-volatile content of 50 %

4581 5bnd NtatldSd aCattiPRag g7manuf actured by Dow
Corning Toray Co., 10 Ltd.) 10 parts Carbon black 10

parts Thggaboue: 6okl azagf;a[% ?ES‘;{P@ &edé%% oF tih thage

a stirrer for 10 mnutes a co

S Ofalx‘ﬁﬂi.@%" : aﬁégaﬁ{%i Sc&Rd@ink" % SPeUbb&Rne riﬂv%ﬂlﬁon ¢ omfzcﬁnaage

material were placed 1n7a coati hg apparafus I'n

ro ' ' i1 been

AR A Falab P 560 ol Ao AL = B 80 B e
forming part 530 and a paper supply part 540. In the image forming part
230, a photoconductor 501 which is the latent image hearing member, a

charging unit 502, an. exposing unit 503, a developing upit 504, a

trapsferring wnit 506, a fixing unit 507 and a cleaning upit 508 in the

pexiphery of the photoconductor 5Q1 are aisposed_ The surface of the
photoconductor 501 is uniformly charged by the charging unit 502, and
then the latent electrostatic image is formed on the charged surface by
exposure light of the exposing unit 503. The developer comprising t';he
toner having the same polarity as the polarity of thc-a formed latent image
is supplied by the developing unit 504 to né[evelop the latent image, which
is then transferred to a delivered recording member such as paper by the
transferring unit 506. The recording member is subseciuantly de]i;rered
to the fixing unit 507, and the toner is fixed on the re-cort_iing member

with hest and pressure. Meanwhile, the toner left on the photoconductor
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. or bearisc aydr tdetivéxst ehe mdeseloperf nand r dact fatentv émagk on the |

coating was perfornmed by generating a spiral flowto
apply the coating solution on the core nmaterial. The
resulting coated material was calcined in an electric
worormessad 250 C for two hours to obtain a qariiie@sinzazio
coated with the silicone resin having an average

t hi ckness of 0.5 Jim 20 -Production of two-conponent

de POl sfer transfarring is pemovedby thsdd emningyunihFG%r m y

m xi ng seven parts of each color toner shown in the

f ol | owi nBheERavgipper compasingathes tarfert iscusedafor i the deichgping
a tunmbler mxer in which the stirring was perfornmed by

r okniti?P4 botheaderalopihp tndinsod, by detedoppriparidg hExmbapb0da
1) 68 WD 2006/ 075534 PCT/ JP2005/ 024210 - Synthesis of

equi pped with a stirring bar and a thernoneter, 683

5 paphatocinduat@r501lis deseloped by applying siid Altefnarmizhasdtyicimeld

10

15

20

25

aci d ethyl ene oxide adduct sulfate ester (Elemnol -
RSaS@n oppusitecposition SobtheSphytocthdinea 501 NIBSt 4pi§ing the
Ltd.), 83 parts of styrene, 83 parts of nethacrylic
acaMernbiiheDalebtrio eyt ¥ 9 GPoddiBlee t@Nbtivwte RBS tdevioper, to
anmoni um persul fate were placed, and the m xture Was
sthirred ahe 4ckife’ BBEBULER of tAH! ESndrO 28R 8 Nerfhatfdbt Che

emul sion. This was heated until the tenperature In

th@ev@y@iﬁ%y%%r@ C and reacted for four hours.

Furt her, parts of an aqueous solution of 1 %

anmoni U PRkslahal Svite Sthaddeiethnt, gp%nhﬁﬁ R4S BBErolling

aged at 75 C for six hours to vyi an aqueous

emﬂesélﬁﬁa&pﬁlérh%%)?ﬁﬁs SFthe 10Rr &Aseogfa&léiég]% 1% @?gﬁble to

resin (copol yner | styrene-net hacr !8 aélﬂ |
kRl 3B . SlglTELF SEM Bk BULBRE image,
eyl ltlnd B St BHocEY) 58 devloping

d'ﬂljof)@x%r' Q.‘HA Sﬁl%t FAnator %%:rugé | ven” When the tomer which is

excellent in dot reproducibility is minimized in particle size and made .

spherical. In addition, a Eigh'qua]ity imﬁge with favorable cleaning
stability over ﬁﬁe, charge stability, developing property and transfer
property as well as excollent reproducibility of fine dots may be provided
by employing the image forming apparatus comprising the develop;ar
with, the toner of the present invention, |

The present invention will be further described with reforence to
the following examples, but these are not to be construed the Present
invention. Hereinafter, ‘part’ and ‘%’ represent part by-mas's and, % by
mass, respectively. |

For a magnetic carrier used for a tﬁo-component developer, the
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di stri bution measurenent apparatus (I.A -920,

manuf actured by Horiba Seisakusho), was 50 nm A
resin content was isolated by drying a part of the
Warthicfgdsal € enul sion 1. The gl ass transiti ONpeyp2005m24210
tenperature (Tg) and 20 the wei ght average nol ecul ar
wei ght of the resin content were 51 C and 110, 000,

r efllostingsewgre udedephidch were @minragn éo wssppbidecExafipleeany
white liquid was obtained by mring and stirring 990
pasPsodiictiontof imagBatipasitrderef particul ate emul sion 1, 37
parts of an aqueous 25 solution of 48.3 % of sodium
dodecy! diwRZanfstiehgidictdd dPRabe: wEteAhDHith WMt average
2006/ 075534 PCT/ JP200S/ 024210 MON-7, manuf actured by

. Sagiwendtbesf 3! ndustries Ltd.) and 90 parsgoogg‘mﬁt hyl

10
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acetate. This is rendered an aqueous phase 1

- SOHaS Batiridlew mol ecul ar pol yester In a reaction
vessel equipped with a cooling tube, a stirrer and a

S nitroggnuddat roduci ng tube, 724 parts of byg Q)B&qgl A
et hyl ene oxide 2 nole adduct and 276 parts 0
Iﬁ JT&&yaéo.,
ours and

t er epht 'chne%@aﬂ:\ m@o@tﬂsﬁgfaaﬁﬁe nﬁJ
f%%ﬂ?ﬁ@ﬁ%ﬁtﬂé‘ﬁ&t tehEQESFG) Pressure of 1Qsapig.to

230 C under nornal pressure for seve
rs toyield a Iovv-rml ecu

pol yest ol dooth. KERtbh bt ML LEYIRY %nggfvfost §'co,

1 exhibited a nu er average no
2,8 the weight average nol ecul ar MEIght ﬁg 6 700
a pedk nol ecul ar weight of 3,800, a glass t R&'%i on

t enper at of 43 C and an acid value o

- Synt hes aﬁ%‘ﬁ%ﬂ‘er madi ate pol yester (prepol %@‘?f)%s 15

In are nvessel d with a co be,

L o o Aetlibve R3Gne SRR wite disgeteag s 925%155?% fr 10
of bis nol A eth |de 2 |.e adduct, parts
ofmbw%ﬁ 2! Brenrp rﬂo%g’ﬂ Sclution: 2n cgaang £0 u@se "and the

parts
core material were placed in a coating apparatus in which a rotary base-

plate disc and mixing blades had been provided in a flmdized bed. The .

coating wae performed by generating a spiral flow to apply the coating
solution on the core material. The resulting coated material was calcined
in an electric furnace at 250 °C for two hours to obtain a carrier coate&
with the silicone resin having an average thickness of 0.5 pm. |
-Production of two-component developer- |

The developer was produced by. uniformly mixing seven parts of
each color toner shown in the following Exzamples to 100 parts of the
carrier using a tumbler mixer in which the stirring WE-I.E performe'd by
rolling a container, followed by charging. |

(Example 1)
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of terephthalic acid, 22 parts of trinellitic acid
auhydrate and two parts of dibutyltin oxide were

added, reacted at 230 C under normal pressure 20 for
woveiohasy s and further reacted under reduceagTRpramsidscio
of 10 mFlg to 15 mmHg for five hours to yield an

i nternedi ate polyester 1. The resulting internediate
potSyathesis of enghils nagticalate elwarlsionver age nol ecul ar

wei ght of 2,200, a weight average nol ecul ar wei ght of

9, 700, Anpeakendiar ueaselweinyinpedf vEiH0D, starrghmsbar and a
transition tenperature 25 (Tg) of 54 C, an acid value
of thermoneder G83dpartsy bf watare 1dfpabts of Mddium-salt ef methacrylic

. - -acid ethylene oxide adduct sulfate ester (Bleminol-RS-300manufactured

5
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2006/ 075534 PCT/ JP200S/ 024210 .Subsequently, in a

r el Saago VEBamicat Judpgeibs Lid), B8 @attenef btiene,a83 parts of
stirrer and a nitrogen introduci ng tube, 410 parts of

t heeilpiceyliteskid] E10 Pty 66befyl heryl@teRaid Swdparts 0P BRiredium

di i socyanate and 500 parts of ethyl acetate were

P! Feeoelfpe CweRoptatsl, atod MR Bidtare Wak SHRAIT St Ié,goni@hﬂf& 60

5 prepolymer 1. The nmass fraction of the fr

| SAGUABAL R \WBBaih 33 Wikt enfSRnl N THE Wa8PRbYARI vhtil the
-Synthesis of ketimne In a reaction vessel equippe

W fobhpRrSiieb ih f8e Q?Jteﬂ('}ga?ﬁf 5 506k A ﬁnﬂﬁgr Bﬁ{x{-sﬁ yf&:ther,

i sophorone di am ne an 5 parts of nmethyl to et

Ke$(PREtYBE & n iR dud eauﬁsg%g gd%%mﬁgmﬁﬂ ggrsﬁ%@%mhsd,

yield a keti m'he conpoun am ne val ue

A S 57 A P g
: Pr |
A, o PR A B
' 42 /1 9 :
L BER0 p BRI el r el o P TRAGHRY Rl Pt scia
m e)ﬁﬁ{vleﬁy olitdl addll 09622 ‘ekter). '

The volwme average particle diameter of the resulting particulate

emulsion 1, measured with a laser ﬁﬂﬁoda@ﬁeﬂg particle siza
distribution measurement apparatus (1.A-920, manufactured by Horiba
Seisakusho), was 50 nm. A resin content was isolated by drying a part of
the particulate emulsion 1. The glass transition temperature (Tg) aﬁd
the weight average molecular weight of the resin co;ltent were 51 °C and
110,000, respectively. | |
-Preparation of aqueous phase-

A creamy white liquid was obtained by mixing aad stizring 990
pazts of water, 83 parts of particulate emulsion 1, 37 parts of an aqueous

solution of 48.8 % of sodium dodecyldipheﬁyletherdisu]fonate (Eleminol
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Ltd.). The m xture was kneaded using two rolls at 130
C for one hour, which was then rolled, cool ed and
pul veri zed in a pul verizer. 20 -Production of oil
Woaskohasa reaction vessel equipped wWith a sgdipbdd8ozez10
bar and a thernoneter, 378 parts of the |ow nol ecul ar

ester 1, 100 parts of caxnauba wax and 947 parts

| repoefartaragebe Sppe €hentited Indusiiesbisl.) 4reh@parts

to 80 Cwith starring, which was maintained at 80 C
f af ethylaac2tathoTbis is Thndered s@l agueeus phasqlient | y cool ed
to 30C over one hour. Then, 71 ------ .
- --Synthesis of-low moeleeular pelyester—---- -- ------- ----
----------- R V\D2006/075534

500 parts of ethyl acetate were added to the vessel,

andtrogemastroducit fuilie, 7R2 pAts of hapbieablA athylkhdBkide io8thole
solution 1. Subsequently, 1,824 parts of the raw .
Meidduch| ag@l Us7ie0Npartdasef Ste&éﬁ!im&ﬁ&r Qfbid Ntyperd \ﬁﬁ&ﬂl

and carbon bl ack and wax were di spersed using a ead

mﬂohyc@hﬂiéﬂs%ﬂoﬁ%@éd #C RIN4E %Eﬁiﬁfgr@éukm seven hours and

Cor por ati on) under condition wth a solution
S ¢ihas bated f8hd Mﬁéd ifo iéﬁ'ﬂﬁ h 1§FE%5§I
i n/ sec, t . 5-mm zpl']rrcoal a ea S p% e té80 % \Fo ume

a 56Sm gmg%r i
agg)tu%l%]g&s 1%)talslon o?l-E %" ow tﬂeo ol ec&lreaﬂh%tlgéjs?glre a

Wgj%\feé coﬁdl ti on&%as&gl ven ’%% %? W Hgl%@%?rz ?1661%3

Cof iRt %ﬁ?'ﬁ@@éﬁ” e OF §0B R RAE bR rdiay of

% b d f

R RS bt '”%g%ﬁ‘é%s%%’ P i wetige of
Wit h an ER of 20 % . manufactured by N ssan Chem cal

Irli. Wfstries, Ltd. ) to 100 parts of the above

TR ST R DN

In a reaction vessel equipped with a cooling tube, a stirrer and a_

ﬂ&ogen introducing tube, 682 parts of bisp.henol A ethylene oxide 2 mole
adduct, 81 parts of bisphenol A propylene oxide 2 mole adduct, 283 parts
of terephthalic acid, 22 parts of trimellitic acid anhydrate and two parts
of dibutyltin oxide were added, reacted at 230 °C under normal pressere
for seven hours and further reacted under reduced i)ressure of 10 mmHg
to 15 mmHzg for five hours to yield an intermediate polyester 1.

The resulting intermediate polyester 1 exhibited a number
average molecular weight of 2,200, a weight average moiecula: weight of
9,700, a peak molecular weight of 3,000, a glass transition temperature

(Tg) of 54 °C, an acid value of 0.5 and a hydroxyl value of 52.
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rotational frequency of 7,000 rpmand a tenperature of
25 Cfor 10 mnutes to give a pignent/wax/inorganic
particul ate dispersion 1. It is 20 preferable to use
Wheostiossaes sion for enul sification wthin ei gy weR%624210
fromthe preparation thereof. After this period, the
inorganic particul ates are aggregated again to neke

t he shaptuhssguently, inpossicbom vessebequippéd satl ®nodling tube, a
desolvation In a vessel, 749 parts of the

pi gtierer Jwwek Ai ndtrogeni intyeutinguttdbee 410 3patts pEthé dtetmediate
115 parts of the prepolyner 1 and 2.9 parts of the
kepplyester 17 B9. parts of@:GHIGoE: BHSvkyRadie] £i2d 660 QA44:16f ethyl
conmpound 1 were placed and m xed using a TK honom xer

. ( macathirc tware colhgedT alnd stuactddk at KOOy eC Gor , fivd Holrsato yield a
5,000 romfor two mnutes. Subsequently, 1,200 parts

5 of prévelyaness 0LISTHRh agtss radonoitd free ibdt9aMABSHhs AW % by
m xed using the TK honom xer at a rotational frequency

5 eiasd tn ROpropilylidr 25 mnutes to yield an enulsified
slurry 1 in a vessel equipped with a stirrer and a

t heSymABdie bf kdth@inetMul sified slurry 1 was added for
desolvation at 30 C for seven hours. The vessel was

aged at F5 acraeeﬁﬁfv\%swégq%ﬁﬁgdyiﬁm 2 QPR SRl gnd a -

slurry 1 10 -Washing to After 100 parts of

o BREERGH) ID/p ek RS aod SR of g
10 hARE Kol kR Alled b B 80 LR 4 {BPod{ B Sl

AR T W 80 s Y R Mo v

pagis of an aqueous solution of 10 % sodium hydroxide
was added to the filter cake of (0, mxed using the TK

-Synthesis of master batch-

A master batch 1 was obtained by mixing 1,200 parts of-virater, .

15 540 parts of carbon black (Printex 35, manufactured by Degussa AG with

DBP oil absorption amount of 42 mI/100 mg and pH of 9.5) and 1,200

parts of a polyester resin with a Henschel mixer (Mitsui Mining Co.,

Litd). The mixture was kneaded using two rolls at 130 °C for one hour,

which was then rolled, cooled and pulverized in a pulverizer. |
20  -Production of 0il phase- -

In a reaction vessel equipped with a stirring bar and a
thermometer, 378 parts of the low molecular polyester 1, 100 parts of
carnauba wax and 947 parts of ethyl acetate were phmi . The vessei was
heated to 80 °C with stirring, which was maintained a-d: '80 °C for five

25 hours. The vessel wae subsequently cooled fo 30°C over one hour. Then,
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honom xer at a rotational frequency of 12,000 rpm for

10 m nutes and subsequently filtered under reduced
pressure. 20 (iii) One hundred (100) parts of 10 %

ﬁb%@g,bgsggl c acid was added to the filter cgkgpsioswoz4z10
(ii), mxed using the TK honom xer at a rotational
frequency of 12,000 rpmfor 10 m nutes and

subfe quete b the Ihester batchy ]l dind d®0hpards ed tBHDpeqatd srere
of iou-exchange water was added to the filter cake of
(i added tui thedreasilngnd itewdmicedoior xae hatir to yielda rawahaterial
25 frequency of 12,000 rpm for 10 m nutes and )
subsatjoerntly filtered. These 73 -------------

-------- WD 2006/ 075534 PCT/ JP2005/ 024210 operati ons

ver e reRilseguaitle 1,824/ ipakes af thé it @ddteridl sdhfion 1 was

resulting filter cake 1 was dri.ed in a circular wnd

5 dr YRhsRbrediats aveksel SariDelrbon BIMELSAAR Ix Whedrl dBspeBsld using

15

20

25

having 75 mopenings to vyield toner base particles.l.

Sul 385 &l (WIevR R, RAmbEh28 89 TR GotforatRAS ufds a

part of hydrophobic titani um oxide were m xXed wth 100

PaEdrit9dn wille atsan&ion%a%ﬁ malc&sl %gpfyf'angmb heri E’ﬁ@&ﬂ'&géed

g1bxer to on p yield a toner. 2 A'to

thEe’P%o ?H? :hoﬁjsﬁ%fln Pgﬁif @%cre C ncguéﬁdbg%gﬂ%‘? ahﬁ%:ree
caliEegy ThR 134, ##ﬁt%’&?i%%' Bl A BLERCEE 65 low
E’ ZE ﬁ%ﬁﬁfﬂé&xﬁs‘f S/ HoRl. BRY LR pRbech ol wZI@ﬂf under
2B a8 &n%?e&é&'giﬁe@@%g“ AL ffirion
o B R O e B

vesse&m@’g}d m xed for one hour to:

A composition obtained by adding 20 parts of inorgamic

particulates (Organosilica sol MEK-ST'UP with an ER of 20 %,

manufactured by Nissan Chemical Industﬁes, Litd.) to 100 parts of the
above pigﬁentfwax dispersion 1 and mixing by the TK homomixer Wlth a
rotational frequeﬁcy of 7,000 rpm and a temperature of 25 °C for 10
minutes to give a pigment/waxfinorganic particulate dispersion 1. It-is
preferable to use the dispersion for emulsiﬁcaﬁ.oﬁ within eight weeks
from the prepa.ré.t:i.on thereof. = After this period, the inorganie
particulates are aggregated again to make the shape control impossible.
-Emulsification to desolvation- - |

In a vessel, 749 paris of the pigment/waxfinorganic particulate

dispersion 1, 115 parts of the prepolymer 1 and 2.9 parts of the ketimine
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yield the raw material solution 1. Subsequently, 1,324
parts of the raw material solution 1 was transferred
into a yessel, and carbon bl ack and wax were dispersed
Wol2bdn7%9 the bead m Il (U traviscom | | manufgelpi@sodYio
| MEX Cor poration) under the condition of a solution
sending rate of 1kg/hr, a disc peripheral speed of 6

m eempownd- Amwerec opineedeadd paskéd Ring0a%TH \HmbiEixer
and three passes. Then, 1,324 parts of an ethyl

ac éhahwastirad ik TelushD Kik20Rogy® 0ag Ulidl) 205008t 9m for two
was added and two passes by the bead m Il under 25 the
abaitenizen Gubzequeitly, U/200halrbesfthe ahBediLhEas® 1 was added to
pi gnment /wax dispersion 74 - ---------- - - -

.~ - the- vessel and mixed Win2O0®e/ PR IR3cbrii%dt 4540004853 Hhquéney
A solid content concentration of the pigment/wax

5 di SIPRY, S0 Fprh MR35 mER¥beso SRR AR dul ABiFRRlMASA DY

addi ng 30 parts of inorganic particul ates i
(Organogh! i Caessbl ad P Lt by f 0

manuf act ur ed by Nieg@r‘? %Iwg%h\(l:mgl Eﬁlﬁgﬂﬁ?&%ﬂﬁ%myat&% the
100n ARk § ' jofl! APSY 54

i SR Rlorky € R iAasd SRMleo tofl 080 20 e Redtlhours.
f reeg) 1 0] re.of 25 C for

1 3P CRGKL e bl ad BTG BB RREL VRIS R iperecd ey
pajticulate dispersion 2. It is desirable to use the
di'spersion for emulsification within eight weeks 10

10”-%5@1:‘1?%%%%?{. tion thereof. After this period, the

I NOoF gani cul ates are aggregated again to make
obt ai oAl 19 RezteeBhrifih ofiSiasets AHFE L act Syatetpder
the.conditions i,n Exanple 1 were c ed as fol |l ows:

| SRR BIoE R, Pl Bt VAT G Ao tla Feasel . 749
Parts ot 'dite Ruddmd (1885 pane 3o axBinge SHater was added to

the filter cake, mized using the TK homomixzer at a rotational frequency

15  of 12,000 rpm for 10 minutes and subsequently filtered.

(i) One hundred (100) parts of a.'u. aqueous solution of 10 %
sodium hydroxide was added to the filter cake of (i), mixed using the TK
homomixer at a rotational frequency of 1.?_.,000 rpm for 10 minutes and |
subsequently filtered under reduced pressure. |

20 - (iii) One hundred (100) parts of 10 % hydrocﬂoﬁc acid was added
-to the filter cake of (ii), mixed using the TK homomixer at a rotational
frequency of 12,000 rpm for 10 minutes and subsequently filtered.

(iv) Three hundred (300) parts of ion-exchange water was ac.lded
to the filter cake of (iii), mixed u.sing the TK homomixer at a rotational

25 frequency of 12,000 rpm for 10 minutes and subsequently filtered. These
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emul sion 1, 115 parts of the prepolyner 1 and 2.9

parts of the ketimne conpound 1 were placed and

m xed using a TK honmom xer (manufactured by, Tbkushu
Wd@oddzeayo Co., Ltd.) at 5,000 rpmfor two gdyyp005024210
m nut es. Subsequently, 1,200 parts of the aqueous

phase 1 was added to the vessel and m xed using the
TKobermbivhx erera repateal @idednatielll meijuanayke ®f 10, 000 rpm
for 10 mnutes to yield an enmulsified slurry 2. In a
vessel eThd ppettivg filten cakd I efasavibdaid heireal@twind drper at
emul sified slurry 2 was added for desolvation at 30 C

f 015 FICKX for 48 Bourdh antli HévadawithOR dnath Mgfm ubd ¥@enings to
hours to yield a dispersed slurry 2.

LT yxe:ld toner “rase particles 1- ’Su.ﬂ)secy\x(e):mz: 0%1}% g%%%of hydrophobier silica

s PCIAd Bﬁ@%&p&%%@o HdbI@Hpifiuth odd Q206 niRsd QRERI MEFarth of

the sane” manner as Exanple 1 except that the process

of t]:lﬁégﬁﬁsn& bhsebartiilesq SEAL NS HeRBHM Pnik }cﬂé toner.

-Enul sification to desol vation”
ve@‘ 49 parts of the pigment/wax/inorganic
parti cu]i)ate ermul'sion 1, 115 parts of the prepolyner 1

?Eg rzng u’%‘:;nvggsa i% Lonr;Jm‘§a>s<zé1r?18rﬂ(:lnraE AUt é%}%e %ﬁc&&ept
5..000
m nu %sequeﬁ?%mflezi)gv a{"m%g énqu:g:)ugmghase

1 d he vessel and m xed using the TK
10 ho\r%%md';%?(’%?ﬁ%é%atstgtl onal frequency of 10, OOO rpm for

vessel 4 edtii easd Fppimped Witk | hurHiFe ofr and a
e %?zpsasgﬁwzﬁs@smsmabw .

0 it Syt o Pocb okt here bISRSE 555hed 14 e

with stirring, maintained at 80 °C for five hours and subsequently doqled
15 to 30 °C over one hour. Then, 500 parts of the master batch 1 and 500 .
parts of ethyl acetate were added to the VES;BE]. and mixed for one hour to
yield the raw material solution 1.
Subsequently, 1,324 parts of | the raw material solution 1 was
transferred into a yessel, and carbon black and wax were dispersed usi:vlg
20 the bead mill (Ultraviscomill, manufactured by ]'M:EX Corporation) inder
tha condition of a solution sending rate of 1 kg/br, a disc peripheral spead
of 6 mfgec, 0.5-mun zixconia heads packed at 80 % by volume and three
passes, Then, 1,324 parts of an ethyl acetate soluti;)n - of 65 %- low

molecular polyester 1 was added and two passes by the bead mill under

25 the above condition was given thereto to yield a pigment/wax dispersion
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A toner was obtained in the same manner as Exanple 1,
except that the conditions were changed as foll ows.
Physi cal properties and evaluation results.of the
WoSdislora8s toner 5 are shown in Table 1 and Ta@lg008824210
2, respectively. -Production of oil phase In a

reacti on vessel equipped with a stirring bar and a

t h&r nvreelidrgongaid paucesirationhd thevpigmentintazr dispersion 1 was
pol.yester.1l, 130 parts of caxnauba wax/rice wax (mass
rabl 8.of 5/5) and 947 parts of ethyl acetate 25 were .
pl aced and heated to 80 C with stirring, maintained at
80 C forA ddinposition - obtained - by - adding- 30- -parts - of -inorgamic
-------------- --- --------- WD 2006/ 075534

. PFdrdiealitas OQdghBosilioar sélo MERSHHUIUbSREUGR IBR Cap!®Rd 9%,

to 30 C over one hour. Then, 500 parts of the naster

5 baingRufactmnedSHP NiddanS CRbmed indaseica! Etd\.@:ft@ 100498td 6f the

10

15

20

25

the vessel and mixed for two hours to yield a raw

NBdifve PigMOhtHivhe UisperSbR SOHER LN Wit e PR HotndthixbP&ith

raw material solution 2 was 5 transferred into a

Vs $6latichaf feRnRRG, Bt ?ﬁeo% g é/"ﬁ%)ﬁ Qlla%g{jg @; é? L;I?i&g 13

the bead m Il (U travi scom’l manuf act ur :
CRRUES VAB oo, bl SRR lic e liiat Biopergion 2.
a1 e eI ok £RE ity Ragds cn o A rd iih et here
2l Wed ool AE ) ChRHY, BY RRUBE, (¥ Rpgrgonic
e % i S g Rkt Mool PR et
g%@gﬁﬁt&’é&@ij giﬂé?ﬁ{gs;gnpgr }NgsofSOi %orgaﬁ?gpo;;fritiogul ates
PN L T 0 b iy e

%qgﬁﬁggé%@gﬁ%%e. %bov%&ﬂ' rr%gq]nt/waxdgﬁ_gﬁgvgézon 3 and_

-Emulsification to desolvation-

In 2 vessel, 749 parts of the pigmentiwaxfinorganic particulate
emulsion 1, 115 parts of the prepolymer 1 and 2.9 parts of the ketimine
compound 1 were placed and mixed wsing a TK homomixer
(manufactured by Tokushu Kika Kogyo Co., Ltd) at 5,000 rpm for ﬁo
minutes. Subsequently, 1,200 paxis of the aqueous i;)hase 1 was added to
the vessel and mixed using the TK homomixer at a rotational frequency
of 10,000 rpm for 10 minutes to yield an emulsified slurry 2.

In a vessel equipped with a sturer and a tﬂemueter, the
emulsified slwry 2 was added for desolvation at 80 °C for six houxs

which was aged at 45 °C for five hours to yieid a dispersed slurry 2.
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rotational frequency of 7,000 rpmand a tenperature of
25 Cfor 10 mnutes was rendered a

pi gnment /wax/inorganic particulate emulsion 3. It is
WOSbdsabEseq t 0 use the dispersion for enul sifigelipNisnzazio
wi thin eight weeks 20 fromthe preparation thereof.
After this period, the inorganic particulates are
agizsgapledlagai n to nake the shape control inpossible.
(Exanple 6) A toner was obtained in the sane manner as
Exanpl e A foreercwepd obitalhadd i ¢he el tth ansemes éi:xhlﬁ:@ig G.daﬂﬁpt
follows. 25 -Production of oil phase 77 - -----

- - that-the precess of amulsification-to-desolvation waschanged % follows.

: 20%61&5&:&410&%/&&5&1@@5&&24210 In a reactl on vessel
equi pped with a stirring bar and a thernoneter, 378

sparts offntheekly 70 pamsast mﬁe@lwax/ﬁ%@g@ﬁ&?%ﬁmm

carnauba wax/rice wax (mass ratio of 3/7) and 9

Pagrh@lsddn ¢f V3 paRSLELRe PSSy RbASGELY 1?%1@5 88 th Pk Pméne

W th stlrrlng rmlntalned at” 80 C for ur hours and

subsestiait | Y oReLed1dRd3%dd O¥iked nﬁsﬂl ﬁlgg:lmer _

parts of the mast er batch 1 and 500 pa s of et

a%ﬁﬁa@ﬁ&ﬁ 39‘%&& Efg KBS 1: i.‘i‘d.‘i‘Sd‘teg 068 rrp91 fir two

hours to Yi arawrmterl

S%ﬁﬁ%g nShﬁ?e‘fueaé?t P%é es S ecfflaﬁe 5 C ar | ac Eé Hc?ﬁ%e%{]to

3 was trans

Ry

o RS RS Y "ﬁf%ﬁ‘%%ofm -

I A D B

S%LESQL??E%E“’% G ey %%acdd e
e DU e e e
“%r%ééﬁtz R b A

pi gment / dlsper3|on 4
Perse

(Example 5) )
A toner was obtained in the same manner as Example 1, except
that the conditions were changed as follows., Physical properties and

evalustion results of the resulting toner 5 are shown in Table 1 and Table

20 2, respectively.

-Production of oil phase-
In a reaction vessel equipped with a stirring bar aznd a
thermometer, 378 parts of the low molecular polyester 1, 130 parts of

carnauba wax/rice wax (mass ratio of 5/5) and 947 parts of ethyl acetate

25 were placed and heated to 80 °C with stirﬁng‘, maintained at 80 °C for
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was 50 % The conposition obtained by adding 20 parts
of inorganic particulates (Organosilica sol MEK-ST-UP
with an ER of 20 % 20 nmanufactured by Ni ssan
Wwbenisams3d ndustries, Ltd) to 100 parts of theTabadeozizio
pi gment/wax di spersion 4 and m xing by the TK
honom xer at a rotationl frequency of 7,000 rpmand a
t efperhougs @ndf subBe@udndly d®ledritm 306'C weer orenbiewe dThen, 500
pi gment /wax/i norganic particul ate dispersion 4. It is
depirtalof the magter hidteh diasyded@) partt of ethyllasetaite ster®added to
W thin eight weeks 25 fromthe preparation thereof- .
Af they vesbel sandenized, fot tveo howrsganyiield a/faiw material solution 2.- -
e WD 2006/ 075534 PCT/ JP2005/ 024210

. parti culSabesymmntlyaggiEgphed o she rhw makeriiheolatione2 was

10
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20

25

control inpossible. (Exanple 7) A toner was obtained
| ntrahsfefmduntod Ressel Anl@Arbd® blackdERPiax Whad dispéraed using
conditions were changed as follows: 5 -Production of

Oi {heftad eniN((Atfa@Hkbndl MERERENOAY] YiCoRpéation) under
stirring bar and a thernoneter, 378 parts of the |ow

NoiR GehaticRdPESIIRE o serdBAp Eﬁfé@fpfxglbj?%{cﬁ%b‘?@rﬁﬁﬁé&aggﬁ%d

947 parts of ethyl acetate were placted, heated to

Wi 15 ildok! .58mm Bkdtodl BEMAsAE0 B0 9 b Qﬂhﬂ%%{ﬁle% Pidbes.

subsequently to cooled to 30 C over orie hour.

S0Phdiar 1,820 hhakhieofBat %ielgptﬁg : te sBiRion 0P ﬁg % ' SwPinolecular

et hyl "acetate were ad e vessel a m xed for

t V@ﬂy&?&r $ ik %&%&éﬁ a%éi: l?ﬁﬂaggéstekﬂr %E %%MW d%rofhlllet above

Subsequent |y, e raw nateria on

5 " : . d ..

B 0L RS o P s ki
i L] f by LV EX '

gkt R od B REHE R wY GiPPeion Agr b o 1

kg/ hr, a %o:sn%ogﬁ:{dnp ho E%Jmﬁp%%d adﬂing 20 parts of inorganic

particulates (Organosilica sol MEK-STUP with an ER of 20 %,

manufactured by Nissan Chemical Industries, Ltd.) to 100 parts of the |

above pigment/wax dispersion 3 and m.lxmg by a TK homomizer with a
rotational frequency_ of 7,000 rpm and a temperature of 25 °C for 10
minutes was rendered a pigment/wax/inorganic particulate emulsion 3.
It is desirable to use the dispersion for emulsification within eight: Weei:s
from the preparation thereof.  After this pelriod, the inorganic
particulates are aggregated again to make the shape control impossible.
(Example 6)

A toner was obiained in the same manner as Mmph 1, except
that the conditions were changed as follows. |

-Production of 0il phasge-

i
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A of 6 nisec, 0.5-nm zirconia beads packed at 80 % by
vol unme and seven passes. Then, 1,324 parts of an
ethyl acetate solution of 65 %I ow nolecul ar
wolygabaess 1 was added and four passes by thepdag@shosidabio
under 20 the above condition was given thereto to
yield a pignent/wax dispersion 5. A solid content
concent rlat iaorreattiom evasbelnequipmed dvitipea sstimribpwhsr and a
50% The conposition obtained - by adding 20 parts of
| i ntharammetenB18 pattatof thé WyameikdcdulaapdpéstdER; I00RDarts of
| wth an ER of 20 % 25 manufactured by N ssan
Chesiinaaba lwiiits was, (mlabsl ratid of 300 apdrd4y pdrtt be ethy? a¥date
2006/ 075534 PCT/ JP2005/ 024210 above pi gnment/wax
. di sees pleesd andrkedtbd k0 SOAC Whth Hitzihe MAintenedlatd80 °C for
rotational frequency of 7,000 rpmand a tenperature of

5 25fcfar{ifurs Hod SHbRBERMIKRSOIANEE B30 (Pover one hour. Then, 500
pi gment Jwax/ i norgani ¢ particul ate dispersion 5. It 'is

de§ma bl fad BiadRS Balteh YiaHCSH0 Ptk OF oBHYY |a§étfa't& %&‘6’ Bdded to
hin eight weeks 5 fromthe preparation thereof

Af 8 vedsBl1 e iR, fof 08 HoRRk 96Pletd a Revihstd gﬁlﬁfoﬁb%. ..

aggregated again to nmake the Shape control | npossi

( Conpar @db‘éé‘%@ﬁ"iéﬁg e?rzli) Eérttsoﬁiefhé"@ W m'ah ahRe0 of ﬁtﬁ)ﬁeE was

sane manner except e con It I ons

aldad aaéesfga' ;.3 WBartbof B e;xaglgwasz@ %r&aispg 3 %sing

In"a reaction vessél equi ppe rring

10 po‘f%egﬁ;: g'%@fﬁjll parlﬁiﬂi [ﬁaﬁcar he %Wmllggéﬁ;%rg%mm% prder
Ot B OHRCON SIVBES BB s ST bk fie HRgPhotal speed
S G R 5508 Sttt bafinsalhe %Bo/6 B ypfudng fod ve
eﬂ%ﬁ\(ﬁ% ¢ o ilﬁégcpﬂtr%g(gf 2 tﬁﬂwéy'?% atg P Pwsﬁxaf.d 6 % Low

molecular polyestor 1 was added and three passes by the bead mill ﬁn{ler

15 the above condition was given thereto to yield a pigment/wax dispersion .

i 4. The concentration of the solid content of the pigment/wax dispersion 4

’ was 50 %. |

| ’i‘he composition obtained by adding 20 parts of inorganic
thes (Organosilica sol MEK-ST'UP with an ER of 20 %,

20 manufactured by Nissan Chemical Industries, Ltd..) to 100 parts of the
above pigment/wax digpersion 4 and mixing by the TK homomixer at a
rotational frequency of 7,000 rpm and a temperature of 25 °C for 10
minutes was rendered a pigment/wax/inorganic parﬁcﬂa.ite dispersion 4.
It is desirable to use the dispersion for emulsification within pight weeks

25 from the preparation thereof  After this period, the inorganic
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Subsequently, 1,324 parts of the raw material solution
1 was transferred to a vessel, and carbon bl ack and
waxes were dispersed using 20 the bead m ||
Wwhlzhdemwissgoni | |, manufactured by | MEX Cor porgdy@boosiz4z10
under the condition of a solution sending rate of 1
kg/br, a disc peripheral speed of 6 m'sec., 0.5-mm

zi partiviudatios avs aggre faiwd aiga0 to/mialre vid shrepecoooi b émppadise.
Then, 1,324 parts of an ethyl acetate solution of 65 %
| Mxameple @ ar pol yester 1 was added, and three passes

by the bead m Il 25 under the above condition were
gi ven t Hetwier was ybiainbdip thwresins wAxnn&Oas Fxample 1-except
------------ ------- WO

. 201bat 06 badditcis IRPOAM R4 ZEXolishs per sion 6. A solid
content concentration of the pi.gneut/wax dispersion 6

5 Wa'Prbdudtion dfwistiaxbi ve Exanple 2) A toner was
obtained' in the sane manner as Exanple 1 except 5 .

that thencandehdtins esd ehanged #%tH o | Arind BANInd a
resin particulates on the toner surface were dissolved

anRferRRCEL, BYVrks 38 tRENMFREIeBYIak TRy dskd012 39% %%ggss of

of an alkali (sodi um hydr oxi de)e treatment at a

S PSREAUE ol ST Utk plac i ke 1B Kaktely 80

cqrn St SAMERECETHL HO0 00 B T A e M Bequently
10 Dbt A2 brorohe i Tort 800 PR3 B o haailor G 1

[0 ol U R htad B, SARUP (AT VBl it Bt oo

ey BT bl e et bofoR 0 and stirred at 3. 800

rpm for S%gserpiu%%. l(y?r,s 1}3%408521 ir:znof thel raw material solution 5 was

transferred to a vessel, and carbon black and waxes were dispersed usmg

15  the bead mill (Uliraviscomill, manufactured by IMEX Corporation) under .

the condition of a soluiion seﬁding rate of 1 ke/hr, a disc peripheral speed
of 6 m/sec, 0.5-mm zirconia beads packed at 80 % by volume and seven

passes. Then, 1,324 parts of an ethyl acetate solution of 65 % low

molecular polyester 1 was added and four passes by the bead mill under )

20  the above condition was given thereto to yield a pigmeni/wax dispers_ion
5. A solid content conceuta.-a.tionl of the pigment/wax dispersion 5 was

50 %.
The composition obtained by adding 20 paﬁa of inorganic

particulates (Organosilica sol MEK-ST-UP with an ER of 20 %,

25 manufactured by Nissan Chemieal Industries, Ltd.) to 100 parts of the
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a creany white enul sion- This was heated to 75 C and
reacted for four hours. Further, 30 parts of an
aqueous sol ution of 1 % anmoni um 20 persul fate was
wodero7agl the m xture was aged at 75 C for miparbRsbsazio
to yield an agueous di spersion, particul ate enul sion

2, of a vinyl based resin (copolyner of

st ghavecnemient/maki disperspno apd mony dyecthe CEK Ummgenixenfat a
nmet hacrylic acid ethylene oxi de adduct sulfate ester).
Thentptienalclrbguencyeofu?.000 rp2n wardl adtespeedars | afg2% *Cafoer 10
di ffxaction/scattering particle size 25 distribution
meminutessvas m@pdereal a1 pigrhedtBP A /intapgahia phoriedaby didpeidion 5.
81 WD 2006/ 075534 PCTI JP2005/ 024210 Sei sakusho) to

. T Itdsdesttalilb d¢o wak the divpersige fpamhuliffeation Wwtkin sight wbbks

10

20

25

um A resin content was isolated by drying a part of
t hizomarthi C phraiQ-ationu lthewof.2. Atter Tehia N@geriod g hihea iabeg@ic
nol ecul ar wei ght of the resin content were 58 C and

13ph1ats L eRAEderk @l tid aBainHoeRak@thedshapk cBAHOP Ufipossible.
phase. A creany white |liquid was obtained by m xiI ng

ar(@o‘iniﬂz&&hﬁ&E%&&pl@@)”tS of water, 83 parts of
particul ate enul sion 2, 37 parts of an aqueous

sol utiop ﬁﬁ:eﬂ%vé%%ﬂ%ﬁm%ﬁ%ume same manner as Examp%e 1 except

dodecyl di phenyl et herdi snl f onate ( El em nol

fmmﬁft@ﬁé nﬁubﬂ%‘%@fy& .@&nag% ndwdustries Ltdi and 90

parts acet Is 1s rendered the

aqgggmﬁa&% hagey Nt hesi s of | ow nol ecul ar pol yester
In a reaction essel equi pped with a cooling tube, a

E?;LLELO’? 4 Benchloy 95 BRUBRAE Bo, Skl BB %
ycon%le%eg'%ra :ﬁlﬁké gggﬂcfwy\g{l nofr CedlYﬁP% 3?1)‘?%0? Fpris of
Z?é%ﬁ% e e #@sh%’ﬁtﬁﬁa%?%s“”%%@wﬂoﬁ?%e@&o 80°C
MBS P i S 2

300
ggbt (9 over one hour.mﬁgn, 200 parts of the master batch 1 and 500 .

parts of ethyl acetate werse added to the vess;el-a.nd mixed for one hours to
yield the raw material solution 1,

Subsequently, 1,324 parts of the raw material solution 1 was
transferred to a veasel, and carbon black and waxes were dispersed usirlztg
the bead mill (Uliraviscomill, manufactured by D\IEX Corporation) under
the condition of a solution sending rate of 1 kg/hr, a disc peripheral speed
of 6 m/sec., 0.5-mm zirconia beads packed at 80 % by volume and one
pass. Then, 1,324 parts of an ethyl acetate solutio;l of 65 % low
molecular polyester 1 was added, and three passes by the bead mill

under the above condition were given thereto to yield a pigment/wax
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aver age nol ecul ar wei ght of 6,700, a peak nol ecul ar

wei ght of 3,800, a 20 glass transition tenperature

(Tg) of 43 C and an acid value of four. -Synthesis of
wobekR@sat e pol yester In a reaction vessel waurRiaeekaz10
with a cooling tube, a stirrer and a nitrogen

i ntroducing tube, 682 parts of bisphenol A ethylene
oxlgpermiongb.cA Eﬂﬂdl!!@ntt%ﬂ& topeemixatiin of the pEodntAwax dispersion
propyl ene oxide 2 nole adduct, 283 parts 25 of

t ebapasta®Mi ¢ acid, 22 parts of trimellitic acid .
anhydrite and2parts of 82 ---------- e

- - (Comparative Fxample 2) - - - - - - - - - -- WD 20061075534

PCT/ JP2003/ 024210 dibutyltin oxi de were placed,

. react ed Aaton23Gv4s ohiddétieddr tid sfmeSAHfser iSDExﬁ.ﬂitﬂél 1 except

1o
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hours and f'urther reacted under reduced pressure of 10
ittt the cdblitiohigwiees canged haubBows yi el d an

i ntermedi ate polyester 1. The internedi ate polyester 1
exhi bi t €tganisurdsed pavEedgtes bn hkerrbR tuMaidRerd dissolved
2,200, a weight average nol ecul ar wei ght of 9,700, a

pedid FemBeeal ak el Gt srﬁﬁot&ea% Lﬁi}_ﬁngfa Plodess dP A€ hfkali

value of 0.5 and a hydroxyl val ue of

Sulgs @ Ry Avbxidd) tRediBRtGli 2 YEESLh1 %@%&&eﬂm dﬁlms%ﬁcatmn

cooling tube, a stirrer and a nitrogen i ntroduci ng

t%tﬂ%s@ﬁ%ﬁn%ﬁe@@ed ntermediate |1 10 pol yester

1, 89 parts of isophorone diisocyanate and 500 parts

of(c%ﬂﬁé&ah@ggk%ﬁlé(\gje pl aced and reacted at 100 C for

five hours to yiélda prepolyner 1. The nmass fraction
e S Behesieit o BAEK QAL AR LB 'Eei F?n- nSriE"'.%”? '

et ot VS Sk ORGR Wb A Y o
sl 5 B ﬂfa%eof u%f’s%‘ﬁdoffn‘?e oyt

acid ethylene oxide adduct sulfate ester (Bleminol RS-30, manufaétt_l:red

by Sanyo Chemical Industries Titd), 83 paris of styrene, 83 parts of
methacrylie acid, 110 parts -of butyl acrylai‘;e and one part of ammonium
persﬁ]fate were placed and stirred at 3, 890 rpm for 30 minutes to obtain
a creamy white emulsion. This was heated to 75 °C and reacted for four
hours. Further, 30 parts of an aqueous solution of 1 % ammoﬂﬁ
persulfate was added, and the misture was aged at.75 °C for six hours to
yield an aqueous dispersion, particulate emulsion 2, of a vinyl based
resin (copolymer of styrene-methacrylic acid-butyl acrylate-sodium salt of

methaerylic acid ethylene oxide adduct sulfate ester). The particulate

emulsion 2 was measured using a laser diffraction/scattering particle size -

distribution meagurement apparatus (LA-920, manuwfactured by Horiba

gl



keti m ne conpound 1. The ani ne val ue of the ketim ne
conpound 1 was 417. 20 -Synthesis of master batch A
master batch 1 was obtained by placing 1,200 parts of
woteds0755940 parts of carbon black (rintex 3ScrTar005/0z4210
manuf actured by Degussa AGwith DBP oil absorption
anount of 42 nlL/100 ng and pH of 9.5) and 1, 200
pafeisabishe) fo| Gk that thesvolyumei svengge partirle diemstelneivas 110
m xer (Mtsui Mning 25 Co., Ltd.). The m xture was
kneaded\ vadimgontentr whi s‘acdateﬂl% drfimg apart 88 the -particulate

R L WD 2006/ 075534 PCT/ JP2005/ 024210 .
hoem,ulawn eh Ths Tehand valiflsdavearagé ewolendapweyshit afethe fesin
a pul verizer. -Production of oil phase In a reaction

. VessdEniewerepFRtC vt 130,000] respagively, and, a

thernmoneter, 378 parts of the | ow nol ecul ar pol yester

5 1, -Pr@Papdichofalquebucplistauba wax and 947 parts of ethyl
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acetate were placed, heated to 80 Cwth stirring,

nai nt ai me&eainys%ﬁeonqﬁlu%dﬁewmcﬁaﬁ BHBEE AHA Mt ¥ing 990
cooled to 30 C over one hour. Then, 500 parts of the

E of’ﬂhﬁéfi- 83 §E£'t35:@ Parti@ilhee @ﬁufs&tm/ b, BCHIAL GFYR' egus

added into e vessel "and nixed for one hour to y

t heslafnh @W&“ﬁl uﬁﬁd&ﬁﬂl%d@gj{lﬂ%hﬁﬁ?ﬁﬁﬂ%ﬂ]ﬁa}? YEL gamol

parts of the raw materi al on"1l was trans

Lglim;)gwqfshe uggéc‘ﬁr&ﬂ:?‘(%ln?& ravi scom w%ﬁn%u act ur e%ﬁg"yms
R\/&f%éhﬁ%%[t@t Wﬁﬁﬂﬂ&edttg RQM%}%&P qf a sol ut |o ?n6

sendl ng rate o per | al speed
A %é%@“@ﬁpﬁéﬁ%rﬁiﬁkﬁirfi of ‘?nbét i

3‘2? 2% é@%"f&%ﬂ%@ st ?ﬁv&%}%%h fepucEpr gnd a
0 eﬁgﬁ\r}]ﬁgo éﬁf o%’b pa.rts rb?st. enol Xleghqune oxide 2 mole

adduct and 276 parts of terephthalic acid were placed; for

polycondensation at 230 °C under normal pressure for seven hours and.
further reacted under reducéd pressure of iO mmHg to 15 mmHg for five
hours io yield the low molecular polyester 1. The low molecular polyester
1 exhibited a number -average molecular weight of 2,300, a weight
average molecular weight of 6,700, a peak molecular weight of 3,800; a
glass transition temperature (Tg) of 43 °C and an a.c;id value of four.
-Synthesis of intermediate polyester-

In & reaction veseel equipped with a cooling tube, a stirrer and a
nitrogen introducing tube, 682 parts of bisphenol A ethyliene oxide 2 mole
adduct, 81 parts of bisphenol A propylene oxide 2 mole adduct, 283 parts

of terephthalic acid, 22 parts of trimellitic acid anhydrate and 2 parts of

"
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1. A solid content concentration of the pignment/wax

di spersion 1 was 50% 20 -Enulsification to
desolvation In a vessel, 749 parts of the

WhatRAtgsyax/ i norgani c particul ate enul si on pkysdddesnzezio
parts of the prepolyner 1 and 2.9 parts of the

keti mne conpound 1 were placed and - m xed using a
TIdibhigyhioni ozsde wérmpldeadt mraetedypt 28R P€hundék aottoa]ypressure
Co., Ltd-) at 5,000 rpmfor two 25 mnutes .

Sitbs eepeantdurs bnd Forther readbd uindenspdbrad ppbane: of YasamHy
added to 84 WD 20061075534 PCTI JP2005/ 024210 the

v @8 96| martly firfeed Hosics ¢ yidldik @itetinediatopolyesteall.
frequency of 13,000 rpmfor 25 mnutes to yield an

.enul si fThd shiwtbydidte | polsestesst! eghbitpded \Wulmbe? average
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stirrer and a thernoneter, the. enmulsified slurry 1

wasolphalae gt ezl &tweighahv&%gé&éleﬁﬂﬁf%igﬂawmoo a
5 which was aged at 45 aC for seven hours to yield

dig2BR B ciSlad Welght-of 3, m hi g of g4 ALY hﬂgmﬁi $8lte %@@ 5 a.nd a
parts of the dispersed slurry 1 was filtrated under

r eddeSd I RaesSHse, the filtrate was washed as fol | ows.
(i) One hundred (100) parts of ion-exchange water was

added tgubgéglugmyfmlg f@racﬁa#s%sm é@&pﬁég 'eﬁ%ﬁ gggﬁﬁp%nn}be a

honmomni xer rdtational frequency

Rk saao RRSEAHRRIC bk S0 pasth of B0 dnfhithidatito
L SORBIACL R pRHE pihdifind disflranhs %593’ ﬂﬁ?syf%%thﬂ
%F%%?%ﬁ Beigperd aﬁéeﬁéﬂp%@% o (ﬁf%%e%%%#dwweﬂ 2

t ﬁ%gﬁqlff’wé ool Bpdt aPkoR bk Gl P RES o B

r.ot at iLonal uency of 12/ OOO rpmfor 10
@%%ﬁ%

—g-u

nPﬁ'ERoé%mg a‘gﬂfb]s 1'Itered.

-Synthesis of ketimine-

In a reaction vessel equipped with a stirring bar and a .
thermometer, 170 paris of isophorone diamine and 75 parts of methyl
othyl ketone were placed and reacted at 50 °C for 4.5 hours to yield the
ketimine compound 1. The amine value of the ketimine compound 1 was
417. |
-Synthesis of master batch-

A master batch 1 was obtained by placing 1,200 parts of water,
540 parts of carbon black (Printex 35, manufactured by Degussa AG with
DBP oil absorption amount of 42 mL/100 mg and pH 0:1;.'-9.5) and 1,200
parts of a polyester resin, mixing using a Henschel mixer (Mitsui Mining

Co., Ltd). The mizture was kneaded using two rolls at 180 °C for one

33



(iv) Three hundred (300) parts of ion-exchange water
was added 20 to the filter cake of (iii), m xed using
the TK hormom xer at a rotational frequency of 12,000
Wwtoderss39 M nut es and subsequently filteredperliiofi®nz4210
operations were repeated once to yield a filter cake

1. The filter cake 1 was dried in a circular w nd

dr henr, athigh wasfthen 48lleds conled and psdverzddintahpdvertsin.

havi ng 75 m openings to yield toner base 25
parRiodneidon sfditphasent | y, one part of hydrophobic

silica and one part of 85 ------------ )
-------- Inr -a -roaetion - vesgel equip@d?Q@iCh O45584ring bar and. a
PCT/ JP200S/ 024210 hydr ophobi c titani um oxi de were

. m Hentmurhdted OBV paits off thishlewt sdbiculaspolypstet i161100 darts of

usi ng the Henschel m xer to yield a toner.

5 ( Conpainbh iwiex SBOWT fards ofetlSl QbetiBSwoRd BiaRell Heltdd® 80 °C
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same manner as Conparative 5 Exanple 3 except that .
t N@ithOsHring Asainbifled RHBORY fd Tivehdi¥Sand m&ﬁéxlibﬁr Bdoled

organic particulate enmulsion In a reaction veSse

eqtj 8080 Wekond Houe! M, BO0 FAREh &F tHehﬁEH%H% aa@%ﬁl 500

parts of water, 11 parts of sodiumsalt or net
[

! : : !
;%ﬂ_:%é:@bh)éﬁﬁﬂ%c%'téj Srodl Qggéds fitth tAE Feh gﬁdl( 5 8'580bne hour

manuf act ured xo anyo Chem c stries

Lt ';aldséﬁe%'&vtﬁaﬁg‘ tﬁhﬁzﬂﬁrlss parts of nmethacrylic
uty

acid, 110 parts o acryl ate and one part of

anmoNi UrBeAGEeA A e LErR! Gt 300 S0 oBlidn 80 ras

rpm for nut to obtain a creany W Si on.

Thﬁ?ﬂé@ﬁ&%&éﬁ 9‘{2&5%1 7a§1dcc@ﬂgn "R S5 fw%gnv%gfe @Eﬁ}éﬁéd using

Furthe s of ah aqueous sol utl _

o b B RN Bl 3 R R THIEE rirind s
R PG BTy B
ggry a?f{E I um sal t o?i t ha rXI i%/ﬁztgi etl%lle?e -
oo BfEere A i et Bt paphed 34 40 e Felias and three

passes. Then, 1,324 parts of an ethyl acetate solution of 65 % low .

molecular polyq.aster 1 was added and two p-asses by the bead mill under
the above condition were given thereata to yield a pigment/wax dispersion
1. A solid content concentration of the pigment/wax dispersion 1 was
50 %, |
-Emulsification to desolvation-
In a vessel, 749 parts of the pigment/waz/inorganic particulate
emulsion 1, 115 parts of the prepolymer 1 and 2.9 parts of the ketimine
 compound 1 were placed and‘ mized using a TK “homomiger
(manufact_lued by Tokushu Kika Kogyo Co., Litd) at 5,000 rpm for two

minutes Subsequently 1,200 parts of the aqueous phase 1 was added to

84



emul sion 3 was neasured using a particle size

di stribution neasurenent 20 apparatus (LA-920,

manuf act ured by Sysmex Corporation) to find that the
WO wegn7esder age particle diameter was 40 nm  #ewRSe08024210
content was isolated by drying a part of the
particulate enul sion 3. The Tg and the weight average
motlecvasael awsl giixedofising TR asizer abatretational &eferyasfil3,000

120, 000, respectively. 25 (Conparative Exanple 5) 86

" _rpm for 25 minutes to yiold anemulsified slurry 1. - - ------- WO
2006/ 075534 PCT/ JP2005/ 024210 A toner was obtained in

t he samdnnanvesselasq@pppdrwithve stearpimel 3 ekaepiméteat the
the conditions were changed as foll ows:

. Eneshalstfiabsluery 1 avateplakyd forodesbivadionefissd °C ddsdant Bours,
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of the pignment/wax/inorganic particulate 5 dispersion

1, whikh wad dgedoit 457C Rreaedy ABlirsko3i6ld% (ﬁsﬂﬁ-&écﬁslﬁi-rf e
ketimne conpound 1 were placed and m xed usi ng TK
hoWishiss to deveif act ured by Tokushu K*a Kogyo Co.,
Ltd.) at 5,000 rpmfor two m nut es Subsequent | vy,

1,200 pagtes [0 phetsAa eRs! i ey %gﬁit?atehh&nder

vessel and m xed using the TK honmom Xer

I Gledhi: aéﬁqwm&até%@fw&a’imﬁ% iBﬂBQonr 10 minutes

to yield an enmulsified slurry 2. In vessel equi pped

R it W o
R G
Lo LD e WO BT,
e POy o R bk B 10
sodium hydroxide was added to the filter cake of (i), mized using the TK

homomizer at a rotational frequency of 12,000 rpm. for 10 minutes and,
subsequently filtered under reduced pressure.

(iii) One hundred (100) parts of 10 % hydrochloric acid was added
to the filter cake of (ii), mixed using the TK homomixer at a rotational
frequency of 12,000 zpm for 10 minutes and subsequently filtered.

(iv) Three hundred (300) parts of ion-exchange water was addelsd
to the filter cake of (iii), mixed using the TK humoﬁer at a rotational
frequency of 12,000 rpm for 10 minutes and subsequently filtered. These
operations were repeated once to yield a filter cake 1.

The filter cake 1 was dried in a circular wind dryer at 45 °C for 48
hours and sieved with a mesh having 75 jm openings to yield toner base

particles. Subsequently, one part of hydrophobic siliea and one part of

85



Tn a vessel, 749 parts of the pignment/wax/inorganic
particulate 20 dispersion 1, 115 parts of the
prepolyner 1 and 2.9 parts of the ketimne conpound 1
wonaeptsased and m xed using a TK honom xer por/Ip2005/024210
(rmanuf actured by Tokushu Ki ka Kogyo Co., Ltd.) at

5,000 rpmfor two mnutes. Subsequently, 1,200 parts
ofh&'crar@l:'g@h}@ Stkanivga oFide Wers mixedovith 100hmricesfsdie mner base
m xed_using the TK honom xer at a rotational frequency
25pgrtticles, Joanng phe Hensdeel mimert xyiell aiwled an enul si fi ed
slurry 3. 87 WD 2006/ 075534 PCT/ JP2005/ 024210 In a ,
velboapargtiveBadmple W) a stirrer and a thernoneter, the
emul sified slurry 3 was added for desolvation at 30 C

- for ei gkt tmr syas whiztheddn Hgedaade 4bakndrobs f Cy@parative
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hours to yield a dispersed slurry 3. (Conparative
Exéxphpled) exvept thartehe vwasditibhaivees chingddasSalldvysanner

as Conparative Exanple 3 except that the conditions
weSgnthwaingd drgenit ohkovdate edtilgihiet i on of oil phase In

a reaction vessel equipped with a stirring bar and a

t her moni es , rétionarvessed! ediifpbd wifll &Ff UtATNROMAESLEH a
1, 130 parts of 10 carnauba wax/rice wax (mass ratio

ofth6tapmatd, 88T pAalst of WhteS! 1VVhais OF 3bGIME b81t RIrdfi&Gacrylic
heated to 80 Cwith stirring maintained at 80 C for

f Giefd eflBlE GHde FMBREINARE bGP URS 1 t:f(%%ﬁiﬁé%u@ag%umd

hour. Then, 500 parts of the naster

Pa¥yt Saffo CHAWicAC Bl AlRrike TR I ﬁsgmms tclieatg\éiﬁs§3 ﬁg%s of

m xed for two hours to yield ar mat er sbl ut

2 mdchaSHiig SRHENT10Yparts EBuRRGE IR ML ARSI Bloniun

solution 2 was. transfterr a vessel,

LS s S e i
3 SO, T8 AL PRI Sl on

768N FuRBIoaRAGES 2'af0olbls SIS, 3PY 3 RESSSS

persulfate was added, and the mixiture was aged at 75 °C for six hours to .

vield an aqueous dispersfoﬁ (particulate émlﬂsion 3) of a vinyl based
resin (copolymer of styrene-methacrylic acid-butyl acrylate-sodium salt of
methacrylic acid ethylene oxide ‘adduct sulfate ester). The particulate
emulsion 3 was measured using a particle size distribution Jﬁeasu:emeﬁt
apparaius (LA-920, manufactured by Sysmex Corlz;oraﬁon.) to find that
the volume average particle diameter was 40 om. A resin content was-
isolated by drying a part of the particulate emulsion 3. The Tgla.nd the
weight average molecular weight of the resin content ;vere' 56 "Gv and,
120,000, respectively. |

(Comparative Example 5)
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|
|

20 Then, 1,324 parts of an ethyl acetate solution of

65 % | ow nol ecul ar polyester 1 was added and five
passes by the bead will under the above condition
woreosg7ssed thereto to yield a pignent/wax di gBeirSioSbz4zio
2. 'The concentration of the solid content of the

pi gnent /wax di spersion 2 was 50% 25 (Conparative
Exanpl e 8)to8gr -was obtained in -the- same manner as Comparative
----------------------- - WD 2006/ 075534 ,
PCE=ueg00 8 e8Gt2 that the amditiomsswerstdhianged hnfdlosrss ane
manner as Conparative Exanple 3 except that the

c oridinulgifieativer i dedsalvgéidnas fol l ows. - Production of

oil phase In a reaction vessel equipped with a
.stirrindnbarveass, 349 parbeofthe pefmestA¥afidrSadic gdi€iculate

| ow nol ecul ar polyester 1, 100 .parts of carnauba

5 Waligperson\@ X1 15pags b thopaipof/nldr RAAd T pRAL S tRE ketimine
ethyl acetate were placed, heated to 80 9C with .

St borhpéighd MBI Rédrenaslagdd S8R%d f Hhixb@Unusiklpus s T80 i
subsequently cooled to 30 C over one hour. Then, ledjénmer

pa(than@fhcturé® HFeRdlaishaakai Kogyt! (8040 1155.8b0 %;;Hykoor o
or .

acetate were added to the 10 vessel and m xed

hopfifiufed. Wubkéni: e ' :
Subseguent ly, 1, 320 p’grg??%%% %fﬁghtﬁg\%gﬁua@%sgllgg?ﬁ ledto

e L T R e

o oIS (0 Y s g 20

percoa 1 539558, Sulahl WECS: ol TR SRR
R RN O RN g R T
| PEBB R R ST s P e
g?@%ﬁéﬂ&%ﬁ%%ﬁﬁ%ﬁiﬁh& solid content of _t he pi grrent/vvax_

15 A toner was obtained in the same manner as Comparative .

Example 3 excopt that the conditions in the process of emulsification to
desolvation were changed to the following:
-Emulsification to desolvation-

In a vessel, 749 parts of the pigment/wax/inorganic particulate

20 dispersion 1, 115 parts of the prepolymer 1 and 2.9 parts of the ketimine

compound 1 were placed and mixed wusing a TK homomixer
(manufactured by Tokushu Kika Kogyo Co., Ltd) at 5,000 rpm for two
minutes. Subsequently, 1,200 parts of the aqueous phase; 1 was added to

the vessel and mixed using the TK homomixer at a rotational frequency

25  of 13,000 rpm for 40 minutes to yield an emuisified slurry 3. .
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20 50% (Conparative Exanple 9) A toner was obtained

in the sane nmanner as Conparative Exanple 3 except

that the conditions for the processes fromthe | ow
wol2essbass pol yester, the enulsification to tReyr00s024210
desol vation were changed 25 to the follow ng. 89 WO
2006/ 073534 PCT(JP2005/ 024210 -Synthesis of |ow

mol ecul dn povspesk equinped withc ki siirreeszml £ dbenmpemnletsirt the
a cooling tube, a stirrer and a nitrogen introducing

t ubel2@ed pbuty 3ofvabiaddhé fod déeobtdticneaie 30)0CdRr 2ightl Bours,
adduct, 529 parts of bisphenol A propylene oxide 3
nowbichowag fged20815° () fort Svedioure te pirid aldisp c2sddkluds 3.
parts of adipic acid and two parts of dibutyltin

. ox{Cbenperativp Exaethle 7pact ed at 230 C under nor nal
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pressure for seven hours, and.further reacted under
r educed Aprieparveas @btdifedTiHg thd Gsabfe 'HilndéOhs f Cé{%paraﬁva

hours. Subsequently, 44 parts of trinellitic aci

arBysihplees waRpeadadtht Qohfitione seek chﬂ%dr £PRlIeHs:at 180
C under normal 10 pressure for three hours to yield a

| oPro@hRion dFnilplasest er 2. The | ow nol ecul ar |
pol yester 2 exhibited a nunber average nol ecul ar

wei ght of 223095 Lah 964! Cé&-ﬁ{u?f\q} h f
6, 700, a pgak rmImélglﬂ‘l)(ggér"e‘1 &giﬁéﬁ%@o?ﬂ%l%o, a Ig é‘? %,gﬂca_

anfefofiebd %ak g:farg% of the E&\% _quﬁl%ﬁlﬁr Fi‘forlslpéﬁgerp{‘ afgon égggsn of

a reaction vess ul ppe a stir bar

t hal-ARaR %xfr%}swé’f (ﬁaﬁsrﬁﬁaticl@f é/%)"’a:gg '.?ﬁggﬁrﬁs é(}?étiéf%cfeeﬁ:ate

2, 100 parts o car nauba wax and

e ot R T
T 500

o858 RS 8 b Bl B RO e o e

aq:ﬂgdmggte% %.tcvl-?is%d% Irpna}issdnffe%ylo Qgetg eu gvetré) added to the

vessel and mizxed for two hours to yield 2 raw material solution 2.

Subsequently, 1,324 parts of the raw material solution 2 was .

transferred to a vessel, and carbon black and wax were dispersed using a
bead mill (Ultraviscomill, manufactured by IMEX Corporation) under the
condition of a solution sending rate of 1 kg/br, a disc peripheral speed of 6
m/sec, 0.5-mm zirconia beads packed at 80 % by volume and 10 passés-
Then, 1,324 parts of an ethyl acetate solution of .65 % low molecular
polyester 1 was adcied and five passes by the bead mill under the above
condition were given thereto to yield a pigment/wax dispersion 2. "The
concentration of the solid content of the pigment/wax d-ispersion 2‘ was
50 %. |

(Comparative Example 8)
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. t her et o lno ayirehetian pragselntetvippedi syith shoptiding hbatd and a.

yield a raw material solution 4. Subsequently, 1,324
parts of the raw material solution 4 was transferred
to a vessel, and carbon bl ack and wax were di spersed
weiogn0ass3bead nmill (U travisconi ||, manuf actraemkdeyezazio
| MEX Corporation) under the 25 condition of a solution
sending rate of 1 kg/hr, a disc peripheral speed of 6
90 ----- A _foper was chtamned.in the same._manner .as CompaPative
2006/ 075534 PCTI JP2005/ 024210 m sec, 0.5-mm zirconia
be&sampde R eacept that thenpodiianswemdbanzetapitiows.

Then, 1,324 parts of an ethyl acetate solution of 65 %
| ovFtedmeiant efroil pvdspest er 2 was added, and three passes
by the bead m || under the above condition was given

concentration of the solid content of the pignment/wax

5 di Shremminteter) 3¥8sparts Wt therivwsinblezaldropolyestee 01100tpa0s of
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In a vessel, 749 parts of the pignent/wax dispersion

4, edrhfubamtas/rief whk dmake paliy 628/7) 2adD4. Garbbt sthel abdiate
keti m ne conpound 1 were to added and m xed using a

TwbpdTplacid helat@d b B0t ¥ QALDYtidik U Bintiinkd HEVE P four

Ltd.) at 5,000 rpmfor two mnutes. Subsequently,

1, BOGrspaidisubssfuehnlil aaltA0H BOPIPSRr bnddiuRd9REn 500 irts of
vessel and m xed using the TK honom xer at a

r ofteet heRedr KateRUeRad 560 iaﬁ:tQQ&l SR fa‘&éﬁa@? Whrl Fﬁcﬁég% the

yield an emulsified slurry 4. In a vessel equippe

Wi $disd@ Hid hRH B Phors kb ?fef@g?r‘élﬁfma{%gal gmﬁkﬁ;%ér. ed

slurry 4 was added for desolvation at

ei ght  hesihseqddRbIGh 138 ?gﬁg(ﬂft %%&f atari e%c]rir%tiéﬁ 1%;%35

yield a dispersed sl ur ( arative _
20 RorR %0 8 YoB P hnd Bt AT DAR S SRSt
2SpdaQl h VG Ttraviscomill, manufactured b;v IMEX Corporation) under the
condition of a solution sending rate of 1 ke/hr, a disc peripheral speed of 6
m/sec, (.5-mm zirconia beads packed at 80 % by volume and five passes, .
Then, 1,324 parts of an etﬁyl acetate solﬁtion of 65 % low molecular
polyester 1 was added, and three passes by the bead mill under the ahove
condition was given thereto to yield a pigmentfwax dispersion 3. The
concentration of the solid content of the pigment/wax dispersion 3 Wlas
50 %. |
(Comparative Ex-ample 9)
A toner was obtained in the same manner as Comparative
Example 3 except that the conditions for the processés from the low
molecular polyester, the emulsification to the desolvation were changed

to the following.
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-Production of oil phase In a reaction vessel equipped
Wth a stirring bar and a thernoneter, 378 parts of
the | ow nol ecul ar polyester 1, 380 parts of carnauba
wazosendss34 7 parts of ethyl acetate were pl acggyyffabedio
to 80 C 25 with stirring, maintained at 80 C for four
hours and subsequently cooled 91 WO 2006/ 075534

PCTE9F2e8S 0 Iow t®lequda3gol@ater one hour. Then, 500

parts of the master batch 1 and 500 parts of ethyl

acet at e Inea seactttaxivassel dpripmskeithan doolingethbbps, stitder and a
hours to yield a raw material solution 5. )

Su bstrgereninitgoduti@Otube a2 2% pafts bhbisbAvhdls ethiyiinesalidd P ehole

5 was 5 transferred to a vessel, and carbon bl ack and

- wanddeete 58D syents ad hisplicoh A peasylond lox(dd § rayiessdiids) 208

manuf actured by J E% Corporatiaon) under the condition

5 of parisobfutérephtieid agid) aeepffts! ok alipie Riddiapd two parts of

10
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25

peri pheral speed of 6 msec, 0.5-nmm zirconia beads.

padiiadykin S8deowereVlatiE ralded WM 8QSERler nbREAL pregsure

1,324 %, 324 parts of an ethyl acetate solution o

| ofdrQuvehes, ahd Faribet estst ﬁd%%dﬁé&ﬁ&ggﬁg%c{fgng |

passes by the bead m || under the above

gi WLN5tRMEEE Gt ﬁvb!ilﬁ)ltﬂs.a_ﬂ&gﬁ%ﬂt&gﬁb%@?r&i@%@j@)ﬁid

concentration of the solid c pl gne

di SRRy PR wls adled 4 the QP A Eﬁ%@%ﬁ%; GfF plormal

toner was obtained 1n the same nmanner

rofanee B dhRePhostilo i AW poB R b RRer 10w
21 PRESE iR 8 S8t o ATERG, RofheR miiEla? e of
or se08ce PRl Ui MG Seiald A5 RYT B gpplecutar
ObLBioAE4s 3, 206 TR A VB 2EY a8 SAVRAL Bk by ©

-Production of oil phase-

In a reaction vessel equipped with a stixring bar and a.

thermometer, 378 parts of the low molecﬁlar polyester 2, 100 parts of
carnauba wax and 947 parts of ethyl acetate were placed, heated to 80 °C
with stirring, maintained at 80 oC! for five hours and subsequently cooled
to 30 °C over one hour. Then, 500 parts of the master batch 1 and 5b0
parts of ethyl acetate were added to the vessel and ;J:jxed for one hour to
yield a raw material solution 4,
Subsequently, 1,324 parts of the raw material solution 4 was
transferred to a vessel, and carhon black and wax were diapersed us-ing a
bead mill (Ultraviscomill, manufactured by IMEX Corporation) under the

condition of a solution sending rate of 1 kg/hr, a disc peripheral speed of 6
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Exanpl e 3 except that the. conditions were changed as
follows. -Synthesis of |ow nolecular polyester In a
reacti on vessel equipped with a cooling tube, a
woizisserssand a 25 nitrogen introduci ng tube,pcBRP200840261510
of bi sphenol A ethylene oxide 2 nole 92 WO

20061075534 PCT/ JP2005/ 024210 adduct, 529 parts of

bi Byeebp -mmprTepie headpaathed atrB0 86 Sdobume 204 thysmrpagses.
of terephthalic acid, 46 parts of adipic acid and two
paFken,ok,324lipatsy pf iam ebbiyll aceate spludtadof 6Bt lowr aiol@ldar
C under normal pressure for seven hours and further,

r epdyestenfhvras adddd,cadl fhres passes bf the beadignill vmiet Sheablyve
for be hours. Subsequently, 44 parts of trinmellitic

. actonditimhyes adieemaberedal ¢o yieldt 4 pigmenidwvarnlispezsiohedl @he

10

15

20

25

180 C under nornmal pressure for three hours to yield

a domeentedtéen ) bfi the ablié sbttent 2f thd Gifewnt/WakealiBhpdtion 4 was
pol yester 2 exhibited a nunber average nol ecul ar

wedmtt of 2, 300, a weight average nol ecul ar wei ght of
6, 700, a peak nolecular 1o weight of 3,100, a Tg of

43 Pmiledhcation €h desodbateordf 25. - Production of oil phase
In a reaction vessel equipped with a stirring bar and

a ther DaBiREe]l, 348 pRatsiof thE pidiRehPWaiRigerdish 4, 115 part
pol yester 2, 100 parpts of cgrér?guba wax ?%d 947’partps °

of ofeiHaYbrepSK nRire 1 VRAE 29 %%f% ?Pﬁﬁé e §Q:o§1aﬁ#3mw i fwere

stirring, maintained at or five hours

SURRIRA WRA thiked RYEHa TH R%ﬁ%maﬁﬁg%%&t&%wb& 'ﬁgtﬁﬁ%u%

parts of the nmaster batc parts

0 0 A TR AR 7360 o

hour™t araw

SHSEONGES el o3548 o I TR
R BRAE S, £ SRR ULy TR g 0 e v
5 RGeS gAY B! 2Rl o o
thermometer, the emulsified slurry 4 was added for desolvation at 30 *C .
for eight hours, which was- aged at 45 °-C for five hours to yield a
dispersed slurry 4.
(Comparative Example 10)

A toner was obtained in the same manner as Comparaﬁﬁ
Example 3 except i:hat the conditions were changes as follows.
-Production of oil phase- |

In a reaction vessel equipped with a stirring bar and a
thermometer, 378 parts of the low molecular polyester-l, ;5’30 paz;:s of
carnauba wax and 947 parts of ethyl acetate were l;laced, heated to 80 °C

with stirring, maintained at 80 °C for four hours and subsequently cooled

21



m sec, 0.5-nmm zi xconi a beads packed at 80 % by vol ume
and three passes. Then, 1,324 parts of an ethyl

acetate solution of 65 %I ow nol ecul ar 25 pol yester 2
womadEsy and two passes by the bead mi || useep2dokiezazro
above 93 WD 2006/ 075534 PCT/JP2005/ 024210 condition
was given thereto to yield a pignment/wax di spersion 4.
Thiée 38 SRowier ramei lpurof Thdne 5001 padts ofithermastertbatch 1 and 500
pi gment/wax di spersion 4 was 50% -Enulsification to
depatts af ethyl detateavaressided 134Be pasded anfl miveed for two hours
pi gnent /wax di spersion 4, 115 parts of the prepol yner

1 boyiell Hrpmmbstenial sdletiati m ne conpound 1 were

pl aced and m xed using a TK honom xer (manufactured.

. by TokuSubsedtdettlsKog32s Garts bf the abwd r2QOciab Boh@lont BOwas

5
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m nutes. Subsequently, 1,200 of the aqueous phase 1
vatranciiesdiie 4 GessvE 956 cafiti Kladld 8ul 6fdx wh @isp&sed Hing a
one hour to yield an ermulsified slurry 5. In a vessel

eqbéqi@il]l Withavdssimilll flanafibtardd sy INER Cdrpobitfon) under the

emul sified slurry 5 was added for desolvation at 30 C

f oorditihH of @ HGLEtH0R seXiliPlyGafe 66 BREMS SdiRE PEFiph
( Conpar at?ve Exanplsg 13|)"’]'r Ell15 <Fi§ﬁs}:]t§ stept>l -%rgr%rsgﬁdo%fﬁ

of m@48! B 5P Adconiy bELHE p%@ecg a’h IQ% Py%kr%ﬁﬂcé’a%sg% %ex?égl Fhsses.

Acrylic acid S g 20 Dodecane t . .
L OTRAR! DI Gl of S BOGY SolREE SBlutffh 8B5S RY Yiflecular

This was théen di sperse
rolyester 1 was added, and four passes by the bead mill under the above

condition was given thereto to yield a pigment/wax dispersion 5. The
concentration of the solid content of the pigmentfiwax dispersion 5 was
50 %, '

(Comparative Example 11)

A itoner was obtained in the same manmer as Comparative
Example 3 excpt that the conditions were @mged as follows.

Qrganic resip particulates on the toner surface were dissolved by
inserting a process of an alkali (sodium hydroxide) treatment at a pH of
11 between the emulsification and the desolvation processes. |

(Comparative Example 12) -

A toner was obtained in the same manner as Comparative

Example 3 except that the conditions were changed as follows.
-Synthesis of low molecular polyester .
In a reaction vessel equipped with a cooling tube, a stirrer and a

nitrogen introducing tube, 229 parts of bisp]ienol A ethylene oxide 2 mole
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and emulsified in a flask wth 550 g of ion-exchange
water in which 6 g of a nonionic surfactant (NVoni pol
400, manufactured by Sanyo Chem cal 25 Industries

Wiockops/aseds 10 g of an ani oni ¢ surfactant (NeogeRr26es/024210
94 WD 2006/ 075534 PCT/JP2005/ 024210 manufactured by

Dai -ichi Kogyo Seiyaku Co., Ltd.) had been dissol ved.
waddugt, g¥39) partei ofgbisphenad 4vinroprlene saride §f mole adduct, 208
i on- exchange water in which 4 of ammoni um

perastd phiteraphthalie meidl, sifo paets mgadaddem:id herdtioo patierof
nitrogen substitution, the content in the flask was.
hetibetfltin oxileCwere plrcsd,afdacted: it 280 HCsundaxxnognalomessure
ermul si fication polymnerization was continued w thout
arfyr sdvandeufre anflifuegthho e ted\snder agukéd prossamibBl@mmHg
(1) in which resin particles .having an average
paoti5c em Higafor tfae hfurk 655 akaeqaently,044 partsCofitrimallitic aeid
wei ght average nol ecul ar wei ght of 12,000 were -
dismhetdratd wasaddudematiRdvestél ail egatal kDNsofCeibld Sfmal
(2) Styrene 280 -g n-Butyl acrylate 120 g Acrylic

aQirekstrg forhthrab oard 36l yRaem Iow gfblmldpélseéﬁém The 5!0w

was then 15 dispersed and enulsified In a flask with
55hbl8ear pBlyeBice R BEEbYRH &f nh&ber%eﬁ%eﬁnﬁlé&l& weight of
nu .

non| oni ¢ surfactant (Nonipol 400, ma actured

t
anl on| C%F%lﬁahvgrﬁgy%&lb&ﬂa} ﬁle]kh@%ﬂ Gllﬂ)(g Qé)ﬁ%g molecular

act ant (Neogen SC, nanufacture

Dayeifiothis 34080/ Q RESHAKE SR anlalfcﬂi }amggfbi&en di ssol ved.

Wth”sl oWy mxihg for 10 m nutes
|oprog])ﬁ?£1§£]g algﬁggg _ikn which 3 20 g of anmoni um

persul fate een di ssolved was added thereto. After

nitr oge%ﬁosfk; ,_Se%c{lyﬁ Q&Sef l‘&%ﬁ%ﬁf%ﬁhgg REhaShalPSnd a

heat ed I'n an i rring,; and
e
| rt.]:arnau%a wax and 947 parts of ethyl acetate were placed, heated at 80 °C
with stirring, maintained at 80 *C for five hours and subsequently cooled .
to 30 °C over one hour. Then, 500 parts of the master batch 1 and 500
parts of ethyl acetate were added to the vessel and mixed for one hour to
yield a raw matarial solution 4. ‘

Subsequently, 1,324 parts of the raw material soluti.m;. 4‘ tj;as
transferred to a vessel, and carbon black and wax were dispersed using a
l_Jea.d. miill (Ultraviscomill, manufacturel_;l by IMEX Corporation) under the
condition of a solution sending rate of 1 ke/hr, a disc peripheral speed of 6
m/sec, 0.5-mm zrconia beads packed at 80 % by volume and three passes.

Then, 1,324 parts of an ethyl acetate solution of 65 % low molecular

polyester 2 was added, and two passes by the bead mill under the above
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resin particles having an average particle dianmeter of
105 um a Tg of 53 25 C and a wei ght average nol ecul ar
wei ght of 550,000 were di spersed. 95 WO 2006/ 075534
WO bbebfa26385/ 024210 - Preparati on of col orant witgPedhsRmo
(1>'" Carbon black (Mrgal L, manuf actured by Cabot

Cor por ati on) Noni oni ¢ surfactant ' (Noni pol 400
mentndiiony wag mymsghwto %o oheldi & aligmentie¥ daspersigh 4 (The
| on-exchange water 200 g The above were m xed,

di waesnteatiom of the sold spetead dfithe pigment/wax etbsmmwg 4 was
honogeni zer (U tratal ax T50, manufactured by IKA) to
pr#lre a col orant dispersion (1) in which a col orant
(carbon bl ack) to having the average particle
di-ZostleficatioR 50 desolvetmondi sper sed. - Preparati on of

rrel easi ng agent dispersion (1). Paraffin wax (HNPO 190,
mel ti nglpelviissd) 749 panis Widhe pigdehtwaidiipepsion 4] <1153@arts
Ltd.) 50 g Cationic Surfactant (Sanisol B50

nesfutha Chrepolinin: Kagnd 299 @arposRthe Ketitite doa:rpcﬁmahm@@e
wat er 200 g The above were heated to 95 C, dispersed

ugili@daahidaped 4sthg 4 UK r@imkémicef (thanticthodd . by eTokdlu

| KA) and subsequently dispersed using a pressure

di Bk B H s o THIPDETY £5,000 rPhBREWo hihled2 Buldegaititly, 2200

. di spersion (1’) in which a rel easi ng agent having the

10
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25

\gﬁiﬁgﬁ 2" dduiebBs pha8d 8 iwhs QHdaP e Bib V&) bﬁ@%ﬁ% d for

epar at i on of aggl onerated particles Enulsion (1

1%8e HouF Y1 In AulSified slurry 5.
In a vessel equipped with a stirrer and a thermometer, the
emuisiﬁed slurry 5 was added for desolvation at 30 °C for elght howurs to
yield a dispersed slurry 5. |

(Comparative Example 183)

<First step=>

-Preparation of emulsion (1)-'
Styrena 370 g
n-Butyl acrylate ‘ 30¢
Acrylic acid 8g
Dodecane thiol _ | 24 ¢
Carbon tetrabromide 4g

The above were muxed and dissolved. This was then dispérsed
and emulsified in a flask with 550 g of ion-exchange water in which 6 g of
a nonjonjc surfactant (Nonipol 400, manufactured by Sanyo Chemical

Industries Ltd) and 10 g of an awionic surfactant (Neogen SC,

04



- maWikhaglawiyy mixingfgr

25 Col orant dispersion (1) 30 g 96 WO 2006/ 075534
PCT/ JP2005/ 024210 Rel easi ng agent dispersion (1) 40 g
Cationic surfactant (Sanisol 550, manufactured by Kao
worpew@sssen) 1.5 g The above were m xed and girsaedathzio
in a round bottomflask 5 made of stainless steel
usi ng a honogeni zer (U tratal ax T50, _ manufactured by
| Ampnufgaiare DajdehieegyedSeigakng Co..i lddahhad (bepatdissobred.
heating with stirring inside the flask. After

Igmum, 5@rgrefiicasexdhange svagenin whish 4
that agglonerated particles with a volume of 95 ens
hag ohgmanoniver persuifate had beeoh distlyed ofasbdded theretvadAfter
been 10 fornmed when observed by optical m croscope.

. <Seitwgdn subptitutivre the avntent of thelflesli wosdsatéd ke 30 °C in an
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Thereto, 60 g of the enmulsion (1) as a resin

cooil hiath wgtlp atitting| aid emadgifisation polsrimibonadde dontdmesd
volune of the resin particles contained 15 in the -
ensithoahanht phasge B fvathourfie AkeRetR] bh @oilside(1Vid which
bath for. heating was raised to 50 C and nai nt ai ned

f ofesineartitlés havifp b
ani oni ¢ surfactant (Neogen SC, nmanufactured by

DaiC afidia Weighe aPeiasakiolctular Weilzht ofax

20 The stainl ess sa%ggal fl ask v?ggs sea?’e%?wﬁgg% Egs‘bt@%s@%&as
C péeplire@ont i nuous stirring using a magnetic seal and
mai ntai ned for three hours. A toner base was obtained
by-pegpirhfign oFelsggueehly filtrating the reaction
product, which was thoroughly washed with water and
dried. &pefnesone part of hydrophobic sili c%@gd one
part of hydrophobic titanium oxide 25 were m x&d with

100 b ticl [
mnsgﬁ;ﬁ%%ltagﬁ]ﬁ@ner ase par fc es usi nglédwg

Aecrylic acid 8g
The above had been mixed and dissolved. This was then

dispersed and emulsified In a flask with 550 g of ion“exchange water in

which 6 g of a nonionic surfactant (Non.ipoi 400, manufactured by Sanyo
Chemical Industries Lid.) and 12 g of an anionic surfactant (Neogen SC,
manufactured by Dai-ichi Kogyo Seiyaku Co., Ltd.)) had been dissolved,
With slowly mixing for 10 minutes, 50 g of ion-exchange ‘water in which 3
g of ammonium persulfaie had been dissolved was .added thereto, After
nitrogen substitution, the content in the flagsk was heated to 70 °C in an
oil bath with stirring, and emulsification. polymerization was continued
without any change for five hours to prepare an emuls-ion (2) in which
resin particles having an average particle diameter of 105 om, a Tg of 53

°C and a weight average molecular weight of 550,000 were digpersed.

95

eilebdts ofSLEE Rin, AMTg of 59



97 WD 2006/ 075534 PCT/ JP2005/ 024210 mi xer to yield a
toner. (Conparative Exanple 14) In a reactor equipped
with a cooling tube, a stirrer and a nitrogen
wotnmdussang tube, 724 parts of bisphenol A aidiyirsngo2s2io
oxi de 2 nole adduct, s 276 parts of isophthalic acid
and 2 parts of d| but ltin OXI de were placed, reacted

_at Praparatign ¢é pol ispereiendills for ei ght hour s,

further reacted under reduced pressure of 10

15 nmHg Geagbort iblackn Mprgadnld. musutfaturas DBOCﬂ)DtTEerIelrmtmn)
32 parts of phthalic acid anhydrate was added and .
reacted for two hours. Next, this was cool edbdp 80 C
and reacted 10 with 188 parts of i sophorone

. di i socy Mvai@nit nsetfigthntc@fatipol 0400t wnahaficburedo byi efahyo

10
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an i socyanate containing prepolyner 2. Then, 267 parts
ofChdmoabImhmhymmLtdZ) was reacted with 14 partESgof

i sophorone dianmine at 50 C for two hours to yield an
ur ea- nolbrd-exthapge waséer 1 having a wei ght 200eg age

nmol ecul ar wei ght of 64,000. 15 Simlarly to the above,

724 par The Oibd¥es Wef GhizAd e tdiydodia Qﬁadﬂm& e®sed for 10
adduct, 138 parts of terephthalic acid and 8 parts

OfminwB tfiakl £ ho@6ichive @TSHRARSIESD, thanufachued by IKA) to
pol ycondensation at 230 C under nor nal pressure for

Sy 98 ) P Y

UERH $1R0h e %@fﬁ:me(m mlﬂﬁ%g&sgal gul ar

wei ght™ of 2, 30 a hydroxyl value of 55 and an acid

% Q%t@ﬁ rts of the

uzrii;a %%h?]’?ggmé%&% dlé'(a]%@(fg@géi))aparts of the.

unnodi f ] [
1000  EarE ES NP ol hRIctle 5o Y 2 el by

d et hyl 25 acetate/ N EK sol w.ion of a
toné%' 1&)9 %D’I]%ﬁ react or equi pped with a &

Cationic surfactant (Sanisol B50 manufactured by Kao

_Corporation) 7g
Ion-exchange water | 200 g
The above were hleated to 95 °C, dispersed using a homogenizer
(Ultratalax T50, manufactured .by IKA) and subsequently dispersed
using a pressure discharge homogenizer to prepare a releasing agelnt
dispersion (1) in which a releasing agent having 'the average particle
diameter of 550 nm was dispersed. |

-Preparation of agglomerated particles

Emulsion (1) : 120 ¢
Emulsion (2) 80 g
Colorant dispersion (1) ‘ 80¢g
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2006/ 075534 PCT/ JP2005/ 024210 <cooling tube, a stirrer
and a nitrogen introducing tube, 942 parts of water
wodisR7padt s of 10 % hydroxyapatite suspensimf/ypr005024210
(Supertite .10, manufactured by N ppon Chem cal

I ndustrial Co., Ltd.) was placed, and 1,000 parts of

t he et hyfelegsinge reaFeni@h of the toner #0gder was
5 added thereto and di spersed. The organic solvents

ver e di $iatianie etffaggant r {Banisol t BE0t emperdaciueed 0bP8 Ko
followed by cooling. The product was separated from
\/va@r@mﬂbgimm)ltrati on, washed and dried to yié€lélga toner
bi nder 1. The toner binder 1 had a Tg of 52 C, Tq of

. 123 C aflheTahovef werk3 thited EndThepersé@Gnparieendf§ béiben flask
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toner binder 1, seven parts of. glycerin tribehenate
armadeuof patdislesd ecteahi meidy ue hombgbaber €UlbytaBaNY TH0,
Col or Works Ltd.) were incorporated into the toner. by
t heafrafactuied by TRAY thichwhs ther hestelb e8P (i s 6a biakl for
m xed using a Henschel m xer (FMLO13, nmanufactured by

MHeatiingMyitkestiteing ihiidy thSdaakb iﬂ’ﬁéﬁﬁhﬂtaﬁﬁﬁ?% dgby 7 30
a bi axial kneader (PCM 30, manufactured by [lkegai

Caniiutad, i0Was chi€iPmed, thaﬁﬁg@ﬁhﬁraﬂepgﬁbaﬁﬁgyswthzae%lme of

usi ng a supersonic jet pulverizer

( DBNLACKAAARE Y aNRRO rba@ﬁ@ﬁr%lu:getM 9f aiglgut 5-[uh) hal%been

classified by an airflow classifier M

b GE WA GbBYvEl BPRBHEREMBbdEpdf 9. Co., Ltd.) to
yi el d toner base particles. Subsequently, one part of
hy-#eopliPBiep:-20 silica and one part of hydrophobic
titanium oxide were mxed with 100 parts of the toner

bapg, i d]k{g'i—i_r_([;gg%ﬂﬁ] nschel mixer to yield the
tonelﬁé% birirlr?g%atlv anpl'e 15) -Prodycti on of
Pt oRol Y FRbrond 5 Lofitle o) hPR Wt dlhofint P bartibulate

tube, a S%I rrer gnd a
emulsion was mildly added. The volume of the resin particles contained

in the emulsion (1) was 25 em? The temperature of the oil bath for
hga.ting was raised to 50 °C émd mai.utained for one hour.
<Third step>

Subsequently;, 3 g of .an anionic surfactant (Neogen SC,
manufacitured by Dai-ichi Kogyo Seiyaku Co., Litd.) was added there‘to.
The stainless steal flask was sealed, heated to 10.5 °C with continuous
gtirring using a magnetic seal and mﬁntﬁned for thxee hours. A toner
base was obtained by cooling, subsequently filtrating the reaction
product, which was thoroughly washed with water and dﬁed. T]mn-1 one
part of hydrophobic silica and one part of hydrophobic titanium oxide

were mixed with 100 parts of the toner base' particles nsing the Henschel
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R L T WD 2006/ 075534 PCT/ 3P2005/ 024210

i ntroduci ng tube, 724 parts of bisphenol A ethylene

oxi de 2 nol e adduct, 276 parts of isophthalic acid
wododeiomsspar t s of dibutyltin oxide were pl agedyypzovswzazio
reacted at 230 C under normal pressure for eight

hours, further reacted under reduced pressure of 10
nmisiger do yBldmtigndor five hours 5 with dehydrating and
subsequently cooled to 160 C. Next, 74 parts of
pHCeminacativé Exampleli4d e was added thereto and reacted
for two hours. Then,this was cooled to 80 C and .

r eact ed Imnatrieadtvr egaipped sfitlet hydlangetubgl ¥ ctiltradi sgidyschilydgen
ether in toluene for two hours to yield an epoxy group
cantroidecing tobe,pTH4ypeets 31 biwphegola welixdbie axide 20Mole adduct,
nmol ecul ar weight of to 13,000. -Synthesis of ketimne
c @TBopsats biiisaphthadit akidand PRRet\bi dibatAkin dziddwerd pRBad,
a thernmoneter, 30 parts of isophorone diam ne and .70

patacic@iatMBH Ul crbeth A Messuf@ fraGoRE heisCrdrier  deXSted
hours to yield a ketimne conpound 2. 15 (Production

ofurdied dreA kA BFAssdTof 20! MnﬂHgtﬁilel@QRﬁﬁH% Wﬁ@@%ﬁ:@fand _

bi sphenol A ethyl ene oxide 2 nole adduct and 5

PRb&IBd2h 168PEDMaLR! 82 'ﬁ%ﬁgg@iﬁ%@nﬁﬁﬁgmmﬁgﬁﬁr&d_

to pol ycondensation at 230 C ressure

ok ob b R R S R A St

ST AR SBUR ,F05 B 6 b

gk S BeBaR 2L gBebh i e

A e A BB R A B %0 o
Lol @QS rforﬁ% etoajrr}glc{ 28" e%r-ztn%diﬁ}agopolyester 1 having a weight

average molecular weight of 64,000,

Similarly to the above, 724 parts of bisphenol A ethylene oxide 2.

mole adduct, 138 parts of terephthalic acia and 138 parts of isophthalic
acid were subjected to polycondensation at 230 °C under normal pressure
for six hours and then reacted under reduced pressure of 10 mmHg to 15
mmEg for five hours to yield an unmodified polyester (a) having a péak
molecular weight of 2,300, a hydroxyl value of 55 .a.nd an acid value of
one.

S;ubaequenﬂy; 200 parts of the urea-modified polyester 1 and 800
parts of the unmodified polyester (a) were dissolved and mixed in '1,(‘)00
parts of a mixed solvent of ethyl acetate/MEK (1/1) to yield an ethyl

acetate/MEK solution of a toner binder. In a reactor equipped with a

o8



WD 2006/ 075534 PCT/ . P2005/ 024210 of cyani ne bl ue KRO
(manuf actured by Sanyo Col or Works Ltd.) were added
thereto and stirred at 60 C using the TK type
wonogroTssaer , at - 12, 000 rpm for uni f orm di ssopgiirmsang 1o
di spersion. Finally, 2.7 parts of the ketim ne

conpound 2 was added and di ssolved- This is rendered a
5 tHae thbect plrres gndts pitrqger infraducipg fitks, 2420@risofweater
of ion-exchange water, 294 parts of 10 % .

hy@r@x P8paerise ofudfefsi bydrgaratitet sugensiem (Sapechited 10,
by N ppon Chem cal Industrial Co., Ltd.) and 0.2 .
paraasubrctyred birNippete Chetrdenl dndustiriad (. cLide) wasptimdd, and
and uniformy dissolved. Then, the 10 tenperature was

. r al 968 partsof tﬂlwet]hylsadetaﬁeﬂ\QEKs galytibhenf THhE toppe binder was

10
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honmom xer at 12,000 rpm The above toner materi al
sohddédotherido sk disperted. t Hee etganin dolstits welrd distiled off by
m nutes. Then, this mxed solution was transferred.-to

a kabinenthecizigpeestust tth 98 0 followdd b kodlitf. aThe product was
t her nonmet er, and heated to 98 C to renove the sol vent

Vi sepatetadf frompivaeT b diltiaidn, ¥2shéd eind Gtibd abiyield a toner
washi ng and drying, wind force classificaion was

pebinderad Tie tonet Birldap ar hiibs CghiATsd a ey o%q@%em Ty of

one part of hydrophobic silica and one part of
hypgoabobi ¢ titani um oxide were nmixed with 100 parts
of the toner base particles using the Henschel m xer

to yi el driant 906 Zpar-ﬁ?%f AR Sfon by BﬂﬁferCPnM&ﬁ%afﬂQqu %%cerin

wei ght aver age nol ecul ar wei ght of 14,0

?Conpar gtgfgvéﬁyaang}ﬁg&s%@% ?1)'9 or pro%gm %%9 Color
POWKPEY Lhd) %er GiHs08 %V\fﬂehttﬁl&t b foldwing method.

condenser, hernn ter and a n| rogen

| 0l gkp 9@1@4 BreliddfadlP il 030G & HOQcHeriild! #R5om,
manufactured by Mitsui Mijke Kako KK ) and subsequently kneadad by
a biaxial kneader (PCM-30, manufactured by Tkegai Corporation). Then,
they were finely i:nu.IVerized using a supérsonic jet pulverizer labh jet
(manufactured by Nippon Pneumatic Mfe. Co., Litd.) and classified by an
airflow classifier (MDS-I, manufactured by Nippon Pneumatic Mfe. Co.,
Litd.) to yield toner base particles. Subsequently, one part of hyd:uphoi:ic
silica and one part of hydrophobic titanium oxide -were mixed with 100
parts of the toner base particles using the Henschel mixer to vield the
toner.
(Comparative Example 15)
-Production of prepolymer

In. a reactor equipped with a cooling tube, a stirrer and a nitrogen

99



WO 20061075534 PCT/ 4P20051024210 g of styrene, 30 ¢

of 2-acryl am de- 2- net hyl propanesul fonic acid and 12 ¢

of | auroyl peroxide were placed, which was subjected

WO B&lgsszon- pol ynmeri zation with stirring angcird®sioz4azio
nitrogen introduction at 65 C for 10 hours. The
content was renoved fromthe flask, dried under

r etndrasteciepiubs s e partd of bispdgoehdl afhyplehe oridecimole adduct,
jet mll to produce an A polymer having a weight
avaétagarisobb owphthalisi gbid ahd 3Iw@0artePohdilotyloim ofide were
toner Styrene 1$3 parts 2-Ethyl hexyl acrylate 17 .
paplased, readhd an 380 ¢ CApndarmmenntil prpsntrs £ dightPhoumen further
yellow 17 7 parts Paraffin wax (with a nelting point

. of rebbtedFRundernefiacidupedsime of TH aebHikasalb nokje I@r fe¢ heurs

10

15
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Initiator (V=601, manufactured. by WAko Pure Cheni cal
15withddistiydir#itng hifld }subSedqiftnitly cboldaboY60 POI ] 79 DHadES of
warmed up to 65 C and uniformly dissolved or

di sirheke Geid afiBydrate REHROARedC EHEIOE hhartea&@@&bﬂﬂ:ﬁb)’hours,
0.3 g of a silane coupling agent QOVE903, manufact ured

byTIR, fhiEtwds &@ioldd an @D d@gdwuakfﬁmtm tlw(i:faf;t%dof 8thylene

1,200 nL of ion-exchange water, and 6 of

c C&]&Qﬂ y&ildkrl @&e‘:"iﬁ%@;ﬂéne"fgp QWO“E&H‘E %o Cﬁélﬁdajp ¥?&|lyp%p

AerosH vvas added thereto and furth

adj ust %ﬂdﬁ%o ST X W t f ﬁ&ﬁn@’%ﬁ%ﬁ%ﬂ g‘é‘?‘%ﬁ%%‘?&% ﬁ@gght of

digpgspe medi um system The above nonomer conposition
vvas added to this di spersing nmedi um system and

& ﬁﬂ trogen 25 atnosphere using
er om)m xer atg&épgﬂﬁarpmfor 60 m nutes to., 102

_________________________________

parts of isophorone diamine and 70 pa:ts of MEK were added and
reacted at 50 °C for five hours to yield a ketimine compound 2.
(Production of dead polymer)

Similarly to the aboﬁe, 654 parts of bisphenol A ethylene oxide 2
mole adduct and 516 parts of tdrephthalate dimethyl ester were
subjected to polycondensation at 230 °C under normal pressure for six
bours and then reacted under reduced pressure of 10 mmHg to 15 mmHgf
for five hours with dehydration to yield 2 dead pol_‘;-rmer 1 having a peak
molecular weight of 2,400 and the hydroxyl value of two.

-Production of toner- |

In a beaker, 15.4 parts of the prepolymer 3, 64 pa:ts of the dead

polymer 1 and 78.6 parts of ethyl acetate wers placed, stirred and

disgolved. Then, 20 parts of pentaeryth:itoi tetrabehenate and four parts
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WD 2006/ 075534 PCTI JP2005/ 024210 granul ate the

nmononer conposition. Subsequently, the granules were
polynmerized at 75 C for eight hours with stirring by
woddlem7sshd rring wings. After the conpl eti orpcafyrbdd€oraz1o
pol yneri zation, a reaction product 5 was cool ed,
treated with al kali overnight by adding 42 g of an
acefeenaning dlug FRO Jnarofactarnd by $aymioololie Watle Litd.) were
di spersant was dissolved, filtrated, washed.with
weadstedathbreio aod tepiryedelatl 68 1@ nming The TH ygpec Abmogenizer at
properties of the toner were eval uated as foll ows. )
<Sl&,08@ epmhior antiferins dissslutidh sodAdBBORn. FhullyaeiUpetts of
by Elionix Co., Ltd., was used as a field em ssion

el thet ketimbreacodiporasl diwenasddsdhnd dighbeds Thial ¥zehdered a
The toner was neasured with an. accel erati on vol tage

‘oftohek Whatadaln®luigo@()r ati on, and its surface

characteristics were analyzed using an accessory :
sof t war €n Gf bédlRraneé YALE of 16n BraldApenviRR:) 280 dattBSf 10 %

i ke are evaporated 1 n general for. neasurenent in

OrigiaFroffaridi Ry € Bhspehaiofe (Supdttite t 90,2 RLARRAURER "By WREShon

an organi c substance is neasured by an FE- SEM

t heidRisir$ald CROSSIRAY It x%&hab.zt h@affsl 92l sodinm
surface characteristics may not be observed because

of 4 JdEy1BL BT ELRE U h&a%d 408 n&ﬁﬁhtsﬁ% if36olved. Then, the

measurenent was 20 conducted w thout

CBRRRAAY WL BSEER @ B A AR WG BN T e
o cishdrBliefat' BEOR b, °The YRR (OEEWEUbAR soliinu 1) wes
QT AR BT BR dolhilalhr Thes, o BiRicoctprion wes
Bl LA PO A

AR T U5 TS0 oL SR 35 uE S50 Bion

After filtrating, washing and drying, wind force classificaion was .

performed to yield toner base particles. Subsequently, one part of

hydrophobic silica and one part of hydrophobic titapium oxide were
- mixed with 100 parts of the toner base particles using the Henschel

mixer to yield a toner. The toner binder component ilad a weight average

molecular weight of 14,000, a number average molecular weight of 2,000

and a Tg of 52 °C,

(Comparative Example 16)

-Method for producing A polymer-

In a flask equippe;:'l with a siirrer, a condenser, a thermometer

and a nitrogen introducing tube, 300 g of methanol, 100 g of toluene, 570
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the toner of the present invention. Fig. 7 show an SEM
phot ograph of the toner base particle of the toner in
Exanple 1. Figs. 8 and 9 show the surface

wonoemwessenvex by 3D- 5 SEM of the toner basepmairkdoghR310
of the toner in Exanple 1. Fig. 10 shows the
guantitative results of the above roughness anal ysis

f og fetirenenit g ob dseryamideRogethiylpropahesdiohicgarié sindi 12 g
is understood that the toner surface is remarkably
cont devrayd npexoxidec avese plaeed, omdrich swps oghibjertiedyto solutmn-
di ssol ution/ di spersion of the toner materi al

copplynsirizgtian with stjaring aid updet nitebgdreinimidigtibhat 65 °C for
organi c solvent and granul ation in the aqueous nedium

- f oL duvees. PThe esiievifi wag remeChd ¢t thé ¥iaek Tdx€ed under reduced

nmeasurenent was perforned using a flow type particle

51 NpgReaRahid efubEhéntBO palvermRlf Betal e ol Ry phdluce an A

Corporation). In a 15 given vessel, 100 nL to 150 L
of pifghE hianpinshi fRi d@ﬁlmaraaanﬂalb&tm v&aeht

previously renoved was placed, 0.1 n_L to 0.5 rrL of a
SuifRah@itin of¥ene@dded as a di spersant, and further
about 0.1 g to 9.5 g of a sanple to be neasured was
added. Aggspgeension in which the sanple hadjge ‘
di spersed” was di spersed for about one mnute't tﬁree

m nut es sup QgHLL‘ rasoni ¢ di stri butor t
di sper si on conc ntr %n 3,000 particles/L toH%SOOO

1g Particl qq{eLabﬂgg%Eﬁcjsiﬁ?épape and the distribut I‘?oé’r aﬁ"h

13

20

25

the toner were <Shape factory A pho

of the to qf(lgﬁ‘gab%aj&pﬁy ng a scanni ng el ect,{on

m cr oscope manuf actured by Hitachi, and

manu? acEITEED YR (AR BRaH, O b T Bt rRa by

Taisei Kosan K.K.) 32 parts

Initiator (V-601, manufactured by Wako Pure Chemical
Industries Ltd.) 10 parts

The above fo:_'mulaﬁ.on was warmed up to 65 °C and uniformly
dissolved or diapersed‘to make a monomer composition. Separately, 0.3 g
of a silane coupling agent (KBE903, manufactured by Shin-Etsu Silicone)
was uniformly dispersed i 1,200 mL of ion.-'exchaﬁga water, and 6 g of
colloidal silica (Aerosil #200, manufactured by Nipimn. Aerosil Co., Ltd.)
was added thereto and further uniformly dispersed. The pH of this
dispersion was adjusted to six with hydrochloric acid to prepare a
disperse medium system, The above monomer composit:'mn was added to
this dispersing medium ‘system and stirred at 70 °C under a nitrogen

atmogphere using the TK homomixer at 6,500 rpm for 60 minutes to
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<Average particle diameter and particle size

di stribution A nunber distribution and a vol une

di stribution were neasured 5 using Coulter Counter
wozkorpe (manufactured by Coulter), whi ch peBge005/024210
connected wth an interface (manufactured by The
Institute of Japanese Union of Scientists &

Engranalate \theiaopaesy tomppesitinnl  Jubgegquently, (thengdanades were
by NEC Corporation) for output. The toner was
evpilyaeddedhatf G I°Gwbr cigltt hohmamitly ssitrbg byt yaddler stirring
time Using an eval uati on machi ne obt ai ned by o

r elmigedi ng an i mage forming apparatus (IPSi O Col or
8100, manufactured by Ri coh Conpany, Ltd.) to an

* 0i | | essAfiiexi thg completind dfUtliengolyhfe@izatiohj ki #a4ctibn, product

cl eani ng bl ades -was exam ned after outputting 10,000

s hvest sooddd, atredtedtwith tallcAD ovémaghtl by ademal 126t b0k Auus
% The transferred toner left on the photoconductor .
WheohitidiA @f (206 96 dsddiem Chpdvidixitih. STUER: WBSpetsdR HheORisRolved,
whi te paper using a scotch tape (manufactured by

SifiThAe0stD webho) Wit aterldril drigd th YR 2 1BASUT ed Usi ng a

Macbet h refl ection densitoneter, RD 514, The results
wer e 1 atRel ph§sitsl propertied b fh 9&@%@&@%@ y @gﬂ%k :
of |ess thgn§0. OO% B: di scr%pancy 0 OMO%E% . )

C.<erirBfel @R Yer9ft; 011 to 0.02 D: discrepancy of
greater than 0.2 <Transfer property> 25 Using the

eval uat E%mﬁ%m%gd % ERBMY €44 h %vs{s?&%%_ as a

105 - wmmmim oo T R DU M G

Bl e o 2CT/J 5/ 024210

¢ Beld emission electrol B AR RS Bl CEORRLA Bl er. e

Ritg&[} 2w to the oilless fixin d and

t uni ng, % he %E Fan és# g?l%heda%t o%g?lefae??n &’r?itage & B4 Gnd"Bo
evaporation, and its surface characteristics were analyzed using an

accessory software of the analyzer.

Platinum (Pt) and the like are evaporated in general for .

measurement in order to prevent charge-up due to electron beams when
an organic substance is measured by an FE-SEM. However, there is a
possibility that the original swrface characteristics may not be observed
because of the platinum evaporation. Therefore, the measurement was
conducted without the evaporation for prevention of charge-up. The low
acceleration voltage at 5 kV ag well as a short duration of the electron-
beam irradiation successfully prevented the charge-up.

A relationship of the surface roughness (Ra) w1th its standard
deviation (RMS) obtained in Examples and Comparative Examples is

shown in Fig. 6. From this result, it is found that the standard deviation

103



1G

15

20

25

t he phot oconductor after a chart with an image area

rate of 20 % had been transferred onto a paper and

just before the cleaning step was 5 sanpled onto a

whi t e paper using.a scotch tape (manufactured by . )
BN inesiremele smaleven whpnhe spatrcraavghagsuidlgsdarge in
Macbeth reflection densitoneter, RD 514. The results
theer tonen oé thapréseint dngentien.di scr epancy from a bl ank of

| ess than 0.005 B. discrepancy of 0.005 to 0.010 10

C. di sfigefasinyw @ SEN phbtogaPR db.thdi iveee bare paeticle of the
greater than 0.2 <Charge stability> Using the

Rk YAEQMPRC]I Figs 0D hdld e dh & the %&féﬂe%nbwodoﬁégg by 3D-
form ng apparatus (I PS O Col or 8100, manufactured by

10

i : : il fiXingwetho
SEPDE AR bast barbitlch ¢3b 108 it BRI 000 B abidhows
f a chart,.with i e area fragtion of.5 %.were

APARBERYE sttt ofEHe gboXe ropghupss,aBalysis faiech toner
and the change of charging ampunts at that tinme was
kags paridelesnadapy these digumes, 1tdecnndenstopds thet gihed toner
and the change of charge anmounts was obtained 20 by a
diirdaeeoisf raraatitahly Moacaesodnexbeusat g tondrols! maslucéd by
the change in the charge of 5 ¢ or less B: the change

diksdl@tioardibpasidii dfhchehange whtdBal comprésineCant irganic
change of greater than 15 ¢ 25 <lnmage density> 106 -

articulate usingz the lvent and eranul: t
paticare U S FBIR:S K] RSO GEIRYIRE Mudhs ppeeus

j i inhed by rebuilding the inage
}égirhﬂﬁgblg%g'?g’?u%g?%@bml or 8100 manufactured by

BfolaFagRany:

The measurement was performed using a flow type particle
image analyzer (FPIA-2000, manufactured by Sysmex Corporation). In a
given vessel, 100 mL to 150 mL of water in which solid impurities had
been previously rempved was placed, 0.1 mL to 0.5 mL of a surfactant
was added as a dispersant, and further about 0.1 g to 9.5 g of a sample to
be measured was added. A suspension in which the sample had been
dispersed was dispersed for about one minute to three minutes using an
ultrasomic distributor to make a dispersion concentration 3,000
particles/ul to 10,000 particles/ul,, and the shape and the distribution of
the toner were measured.
<Shape factor:
A photograph of the toner was taken using a scanning electron

microscope (3-4200, manufactured by Hitachi, Ltd.) and analyzed by an
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Ltd.) to the oilless fixing nethod and tuning, a solid

i mge having an adhered anmount of 0.4 0.1 ng/cnR2 was
output onto a transfer paper of a 5 plain paper (Type
6200, manuf aciured by Ri coh Conpany, Ltd.), and .
InRge Analyzey {Ikezq maraifactuged e dNirpeq) GRroxratipn) for
(manufactured by X-Rite). The inmage densities of 1.4
erlewlat®wovas marked as ' OK'; 'NG, otherw se. <l mge

grai ni ness and sharpness> 10 Using the eval uation
“Avdrage peirtialendidnister abdi paditiede siae distelartidor m ng
apparatus (IPSi O Col or 8100, manufactured by R coh

Conparny nurkbéh dist@bhfignCind §Seolhine M@tABhHIRH W& measured
tuni ng, a photograph image with single color was

f s

bR o P R R T Bl R Fa il d 19/ EOGROY tich s

D tially. 15 .f th I I L.

gl ik o¥ dotresde fopngracioid B e e of dnpapose

ijo_t he féset pri :&' ng lLevel C considerably inferior
Biatheoforycaentistei ¥ | Bgeinsear) pnd oR(E/0 opgrsonal computer

el ectrographic level and very inferior 20 <Fog> In an

@ranyfantrned hyi NIEG Coepprartiom) fer otpdd. C and a rel ati ve

hum dity of 15 9% using the eval uati on machi ne

obt ai Bk ynereaad beklngted Ae follgs f orm ng apparat us
(1 PSi O Col or 8100, manufactured by Ri coh Conpany,

L0 ahih® stAB1iH} bvddEmet xi ng met hod and tuning, an
endurance ?5 test in which 100,000 sheets of a chart

S006/ OTEEgan A Tmdibts bhrited 1y nibtltipe e meoee
R T T L AN T D
Ittrd. nt?of §1r1 oilless fixing mode and tuning, the stability of cleaning blades
was examined after outputting 10,000 sheets of a chart with an image
area fraction of 95 %. The transferred toner left on the photoconductor
which had passed the cleaning step was sampled on a white paper using
a scotch tape (manufactured by Sumitomo Three M Co., Ltd.) and was
measured using a Macbeth reflection densitometer, RD 514, The results
were rated as follows:

A: discrepancy from a blank of less than 0.005

B: discrepancy of 0.005 to 0.010

C: dascrepancy of 0.011 to 0.02

D: discrepancy of greater than 0.2

<Transfer property>

Using the evaluation machine obtained by rebuilding the image
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paper was visually (loupe) evaluated. They were
evaluated as A, B, C and D sequentially fromthe
excellent level as follows-. 5 A= excellent with no
woRMGsss N observed B: favorable with |ittl@r@netozazi0
stain observed C fair with sone toner stain observed
D= poor with severe toner stain, not acceptable <
TdemningornpasaiusgdIP3© Colamt W0y meanwfectiorsd b Ricoh Company,
tenperature of 40 C and a relative humdity of 90 %
uditdg to klee eillrbuficingrmetind el ibting, ribd thansfmrbd thoey left.on
the i mage form ng apparatus (I PSi O Col or 8100, i
mihel fphotacondudiyr Riteoln cl3mtpeith, arl fidaye taged Rateodfl 2 9% had
fixing nmethod and tuning, an endurance test in which

- 100ef) GPandfentd @ftotd@apbardndiiidh uforeTelge chinding atep Ofas

5 % x5 were continuously output using each toner and

Vasm@idd iogto Qiltwhitd hapek bedigpeatdogtch ¢ dfianalREured by
state with the toner in the copying nmachi ne was .

ViSsiéitddio EVRbaMNE LS THial)| MG wiy BEARIrk@ Mhisink t MAcheth

toner stain observed Br favorable with little toner

S refldrtioRTRNERIme RS, BD 21 TN bdiube Werk SBEIA A Bil5ws:

observed D. poor wth severe toner stain, not

accept bl disorefhity SR bRKYEIAURaR A | 1Y (bl ocking.

resi stance)> A penetration was nmeasu y a

enetr : toner was wei ghed,
p %@&fgéﬁ ’oféEFO(% & 0.bk6 9

placed In a ass vessel, which was then 25

t apped Al .Bﬁﬁil'ad}gl ntly left stand in an
i ncubatéor(ﬁgé;é]{e at 8‘§ﬂb&)et5“':jﬁ WD 2006/ 075534

PCT/ IJP2Q0 55 C and a relative
huni di ﬁg (oﬁ%%ﬁ a}ogf%&qggﬁggﬁéﬁp' he penetration.was
ak&gﬁéﬁaétag for.the toner stored at a | ow

t enperat ure _
Using the evaluation machine obtained by rebuilding the image

forming apparatus ((PSiO Color 8100, manufactured by Ricoh Company,
Lid.) to the oilless fixing method and tuning, an endurance test in which .
100,000 sheets of a chart \;vith an image area fraction of 5 % were
continuously output using each toner was carried out, and the change of
charging amounts at that time was evaluated. Namely, 1 g of the
developer was weighed, and the change of charge amounts was obtained
by a blow off method. The results were rated as follows:

A the change in the charge of 5 uc ox less

B: the change of 10-puc or less

B: the change of 15 uc or less

C: the change of gr-eater than 15 pe

<Image density>
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of 10 C and a low relative humdity 15 % In either
environnent with high tenperature and high humdity

or with low tenperature and low 5 humdity, a | ower

we g onissd he penetration was accepted and evatruaiwsoRasio
follows fromthe superior: A- 20 nmor nore B: 15 mm

or nore and | ess than 20 nm- C. 10 nmor nore and

| ess t hBsingstheneveduhaiion inpachind abtaigedrhy reheilghg Sheaimage
properties and evaluation results of the toners

o feranimgoapparatve ABSiIQ@ GolomPl Msmanuf@buysl by Riwh Company,
Exanpl es are shown in Table 1 and 2, respectively. -
108d) . to. the. oillEssNfimthg medhdd pndh tirhinyg, M solid Kin@ge Mavingnan
My~ CV MP] GNdc+i ni OCNOO0O Ot ECONV C7

* Oatthavad] a186uxmd df 004 N ()1 mE/crt? #as bubyul ots b tharisfdy Pep@r of a

[+i n Nd NN-i .i N.ti .aQti nnr-1r-17r-1rl
r lpldih phpdr (‘[[‘y@erﬁ.?(lﬂ mﬁnuﬁctu:'éﬂ“by Ricoh Combany Widl), Bnd
uf m~a~NNOO NIry a~H~Nch~L]u]d-

Pstibsegiedllytthe Ghiaps de@mty wdl méasie¥d by R-Ritd (HinéFattdred
LO9 NNOLgQNNNCch NNMQ-~4] Ti L6 0 KI Ki 4J 47

~b§\K thﬂe) 1@ht Embge fdﬁi;h%:eyof 1Q dﬁxﬂdrnvwaé\'nﬁarkfed ab‘ OKM 1@1}

mmnn mO
Notﬂém/}sé\lnn +OONONON U~yCCCCCCoGG
CCaoCCooGC)pd

-':Image graininess and sharpness>

Using the evaluation machine obtained by rebuilding the image
forming apparatus (IPSiO Color 8100, manufactured by Ricoh Company,
Lid.) to the oilless fixing method and tuning, a photograph image with
single color was oufput, and levels of g:.;aj;ujneas and sharpness were
visually evaluated. They were evaluated as A, B, C and D sequentially
from the excellent level as follows:

A: offyet printing levél

B: slightly inferior to the offset priniing level

C: considerably inferior to the offset printing lavel

D: conventional electrographic level and very inferior
<Fog>

- In ap environment with a temperature of 10 °C and a relative
humidity of 15 %, using the evaluation machine obtained by rebuilding
the image forming apparatus (IPSiO Color 8100, mahu:ﬁa;ciru.fed by Ricoh
Company, Ltd) to the oﬂiess fixing method and tuning, an endurance

test in which 100,000 sheets of a chart with an image area rate of 5 %
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C: fair with some toner stain observed :
D: poor with severe toner stain, not acceptable
<Toner scattering>
In an envirgnment with a temperature of 40 °C and a relative
humidity of 90 %, using the evaluation machine obtained by rebuilding
the image forming apparatus (IPSi0 Color 8100, manufactured by Ricoh
Company, Litd.) to the oilless fixing metﬁod and tuning, an endurance
test in which 100,000 sheets of the chart with an image area rate of 5 %
were contmuously output using each toner and was carried out, and .
subsequently a contam.inateci state with the toner in the copying machine
was visually evaluated as follows:
A’ ezcellent with no toner stain observed
B: favorable with little toner stain observed
C: fair with some toner stain cbserved
D: poor with severe toner stain, not aceceptable
<Environmental storage stability (blocking resistance)>
A penetration was measured by a penetrometer ;sa:&ef 10 g of the

toner was weighed, placed in a 20 mL glass vessel, which was then

tapped 100 times and subsequently left stand in an imcubator set at
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| THighyRB¥hduré aml high BumidifRar with lbwMamperatude and low
111 e Tables 1 and 2 indicate that a

t CA@RidIRY h My ealEl of ASCp Ao hS hh@stcdeiAd 8fhThBted as

the present invention has excel | ent charge property,
deyRb@PEOM Heifelibrand transfer property. It is also

possible to
A: 20 mm or more
B: 15 mm or more and less than 20 mm
C: 10 mm or more and less than 15 mm
D: less than 10 mm.
The physical properties and evaluation results of the toners

obtained in the above Examples and Comparative Examples are shown

inn Table 1 and 2, respectively.
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make the toner superior in ternms of cleaning stability
over tinme and 5 environnental storage stability

wi t hout fog and toner scattering by controlling the
circularity, the shape factor and the particle

di aneter. 112 CLAIM5S 1. A devel opi ng apparat us,
wherein a devel oper is borne and delivered by a | atent
i mage bearing nenber, and an alternating electric 5
field is applied at a position opposite to the |atent

I mage bearing nenber to develop a |atent

el ectrostatic image on the | atent inmage bearing

menber, rareHi—t-he—geyel-oper—corprHsesaHener
conpri s| ngglt oner | bas partilclles| whijch qonpni se|a
bi nder Feid(EE|ang | 2| Tof OF shte | AT ZUG |Oh e & B | BhE | ToRet | =
base partigles|have suf facle Irdughness |(Ra) _of | 18| nm
to 50 nnffa)d|a|stapdard deyijatfi dn |( RMS) |of| the s$urface
roughneS§%a3Eﬁ%5£%@®1ﬂ.Z“’—A%tf&ékéifﬂ.calﬁlﬂﬁi‘
conpri sj@m@}| " | T @ | apent | T rage "hedri|ng TEnDer Tang T |
develop;@q aimi { cont [ guredl tjo [develgp |[a [l atgn
el ect r osg |t~ | £ hage| £ o medt on ot |he o (& ent | Brage | 22 (s |2
. w1 eq g WD | = o | =X [Tl s R BT TN st o = | e
beari ng nber | Ust hgl'a devéfoper°¥o flofm|a|visi bl e
i mage, Mherjein|the| devel oper| donpr(i Seq a toner
conpri sf ng|toBeT | BaSes |3 | 2% | cq e R |EnEel | cofpk | S €3 G
bi nder [esiln|and|aicplprant. ! and wherein tthe tone
base partligl ¢s|have p surflace [rqudhness [(Ra) ¢f| 18| nm
to 50 nng &Nt RS2SR ARG &6 | CRVGE | Bf St HeR s8R e R
r oughnesg| & &1 <07 5~ (fM T & (& |F |[T= (25 =3 = | Bn=i| Rage® 1 B M Ro°
appar at gopprising: atent! ilmgge hearilng mepher| A
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| atent electrostatic inmage on the |atent inage bearing
nmenber; a devel oping unit configured to devel op the

| atent electrostatic 30 inmge using a devel oper to
wonmsa7assi bl e image; a transferring unit caorfiiageiosckszio
to transfer the visible image to a recordi ng nmedi um
and 113 ft P i a fixing unit configured to fix a

transf er transferred to the rnr‘f\rr*linJ medium
wher ei n {-fpe|devielloper [cp I 5es [al| tlomel [canpr|i $i phg
t oner basg' parltifcl ds | whi _Edqmpr| ge(a| bi nder( fesiin .
and a co Alm| e Rk | 2| WhE b L (L8] 46« RAath [RARI4|Cl es
have a SJ§ ce |rouphnesks 0 18| nmito b0 nm dnd a
st andar d|g@&Vi ptfi on| ([RMS) E Ne [ sur|f ace [r oughnésk | of
0.5 nmt 9l gm|_4.| An| | f r'n% ppar atlus
conprisipgs ! [LO dt ent |i mape-befrfi hg| nenber|;
| atent e d% rastIt d | mpde|fpr{m|{ng [upit [confifgured to
forma |& ént _lellectirostdtic|i ge on fhell gtlent| ijmage
beari ng pemtyB|“aFPer S| Ui T ST | Yo BIF[FoP| P
devel op the |l ptlent| 41 ectt rlostitfi ¢ | i[mhge lusi hd a
develope'ﬁx)fch1a vis| bl ¢ | magel, |15 | |t napgf erfriing
uni t confroyreg—to;tiransfe Hevistbl Lga B¢
feCOfdln;]?ﬁfﬂmﬁqmgj’ﬁ@tdh%ﬁ.ﬁmlﬂlﬂowm e[ f T X
a transf bl impdel|trankflerr ¢d dn{d |t he rlecor di ng |
nediun1mm§re|n t he| deyel qpiln upil I $ [t Heldevel opiing
apparatuggqpcording tp [cllaim 1. 120
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5. An image form ng nmethod conprising: formng a

| atent electrostatic image on a |l atent inmage bearing
nmenber; devel oping the latent electrostatic imge
usingﬁg%qeveloper to _%hcforn1a vi si bl e i_mage;

transf EieRHglt ARy i%| mdicatapdhat oa g t‘?@or}tﬁ"ﬁ@gnﬂé‘? upyrace
and fixing a transfer_image transferred to the
theraetirinticsedelingd imhdhe| preshnt dovendper haomxcelent gharge
toner conprising toner base particles which conprise a
mtapetety, des¢lopargipropeety nadttransfdr phopdrey.cinid digo iposgble to
base particles have a surface roughness (Ra) of 18 nm

#n@ kB OtHuMt G §u§éﬂ6ﬂ ahdtedan @f":@éhlﬁﬁé@tamht%r@v&“ k¢ @nd
roughness of 0.5 nmto 9.9 nm 114 ..., . The imge

éxﬁr e Hﬂlh g& oés%bﬂgiiy[ ) 1@ﬁ@ﬁﬂnf§g rt%hg{:l Ccig%termsg by

SUI‘ ace roug oner< base par

n 00 nn1 7...Th e form,n

AR PE B cilftasiiy’ gl i Hoters agid pE piatficle diameter,
|norgan|c particul ates are conprised inside of the
toner Dbase particles. 8. The inmage form ng nethod
according to any one of clainms 10 5 to 7, wherein the
average circularity of the toner base particles is
0.93 to 1.00. 9. The inmage form ng nethod according
to any one of clains 5 to 8, wherein the vol une
average particle diameter (Dv) of the toner 15 base
particles is 2.0mto 6.0m and the ratio of the volune
average particle diameter (Dv) to the nunber average
particle dianeter (Dn), i.e. Dv/Dn, is 1.00 to 1.40.
10. The inmge form ng nethod according to any one of
cl ai ns
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20 5to 9, wherein the ratio of the surface roughhess
(Ra) to the volune average particle dianeter (Dv), Ra
(nm/Dv (gm, is 0.3 to 17.0. 11. The image form ng

nmet hod according to any one of clains 5 to 10, wherein
the toner base particle S ghape factor SF-2 { 25
represented by the Fornula bel ow of 100 to 140 and
the ratio of the surface roughness (Ra) to the shape
factor (SF-2), i.e. RalSF-2, of 0.008 to 0.500: (PERT
)2 108- 3 A develepingmmparatussovharem hidevilopsinds dorne and

PE represents the circunferential |ength of the )
e CBY SRl tmBe® beoy Be PG ieie aprth Aliggpating eloctric
fladd id spSliéPaf al RiFSTBERLARA L E’ll)%fhec.ent gﬂ%};@%’éﬁrm& member

rﬁgesentsthe area of a shape obtal ne proj ecting
te hdeveldib g llatdnt eluveroshaise ipaagd one the mtémd image bearing

di nEnsi onal plane. 12. The imge form ng nethod
IHBBHi ng to any one of clains 5 to 11, wherein the

t oner ' LSe:.a.resi [ 1S
11 or erepPld HEv AR EaTRoNDE R oo Rbr Biriihibihe Prg pase
photieles hasieh patripridecs birldbr rEoin hi@@ecole¥antngnaet hod

according to_any one of clains 5 to 12, wherein the
t oner WhgERIingdiet fomes dase pertickesshavs » surfage ageghnéss (Ra) of

e;partieles, 10 .14. [ e fgrmn
1 3 o Ml i B Y AR MR o B gacdace Tobghness
oM S einntolh 9 digner i s obtained by granulation in a
liquid nmedium 15. The image form ng nethod according
to any one of clains 1s 5 to 14, wherein the toner is

obt aiged by &rﬁ_anul ation.of a solution or a dispersion

in whfch a 4 ; presgLpLinidee cRBFSMEg i nor gani ¢
parti 54 @he$mage bearing member; and

a developing unit configured to develop a latent electrostatic
mage formed on the latent image bearing member using a developer to
form a vigible image,

wherein the developer comprises a toner comprising toner base
particles which comprise a binder resin and a colorant, and

wherein the toner base particles have a surface roughness (Ra) of
18 nm to 50 nm and a standard deviation (RMS) of the surface roughness
of 0.5 nm to 9.9 nm.

3. An image forming apparatus comprising:

a latent image bearing member;

a latent electrostatic image forming unit configured to form a
latent electrostatic image on the latent image bearing member;

a developing unit configured to develop the latent electrostatic
1mnage using a developer to form a visible image;

a transferring unit configured to transfer the visible image to a

recording medium; and
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di ssol ved or dispersed in an organic solvent in an
aqueous nedium followed by renoval of the organic
solvent. 20 16. The inage form ng nethod according to
any one of clainms 14 to , Wherein.the toner_ is

obt aith rtﬁ/umfswﬁﬁqreﬁ tgr Pstﬁ%’f‘%deﬁ pggedrangigered to the

ré{m{'(ﬁhg%e ihgh conprises a polyester prepolyner with a
unct Fona group conprising a nitrogen atom a

pol yeghereiti dhiendevelopdrocanprizes aatorer enRtprigimy eoer Pase
an_organi ¢ sol vent, followed by dispersion of the 25

: . . | by
pagdicles whiw camprige apEndppresin 2 agolosast. e um f or
?22’:\ C?V? %r%fi%%‘hi%éﬁ)érs ﬁélekbgg:iélgs? Bhb % &l a&nro%gh%%gé WRa) of

18 nm to 50 nm and a standard deviation (RMS) of the surface roughness

of 0.5 nm to 9.9 nm.

4, An image forming apparatus comprising:

a latent 1mage bearing member;

a latent electrostatic image forming unit configured to form a
latent electrostatic image on the latent image bearing member;

a developing unit configured to develop the latent electrostatic
1mage using a developer to form a visible image;

a transferring unit configured to transfer the visible image to a
recording medium; and

a fixing umt configured to fix a transfer image transferred onto
the recording medium wherein the developing unit is the developing

apparatus according to claim 1.

5. An image forming method comprising:

forming a latent electrostatic image on a latent image bearing
member;

developing the latent electrostatic image using a developer to
form a visible image;

transferring the visible image to a recording medium; and

fixing a transfer image transferred to the recording medium,

wherein the developer comprises a toner comprising toner base
particles which comprise a binder resin and a colorant, and

wherein the toner base particles have a surface roughness (Ra) of
18 nm to 50 nm and a standard deviation (RMS) of the surface roughness

of 0.5 nm to 9.9 nm.
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6. The 1mage forming method according to claim 5, wherein

the surface roughness (Rz) of the toner base particles is 30 nm to 200 nm.

7. The 1mage forming method according to any one of claims
o to 6, wherein inorgamc particulates are comprised inside of the toner

base particles.

8. The image forming method according to any one of claims
5 to 7, wherein the average circularity of the toner base particles is 0.93
to 1.00.

9. The image forming method according to any one of claims
5 to 8, wherein the volume average particle diameter (Dv) of the toner
base particles is 2.0um to 6.0pm, and the ratio of the volume average
particle diameter (Dv) to the number average particle diameter (Dn), i.e.
Dv/Dn, is 1.00 to 1.40.

10. The image forming method according to any one of claims
5 to 9, wherein the ratio of the surface roughness (Ra) to the volume
average particle diameter (Dv), Ra (nm)/Dv (um), is 0.3 to 17.0.

11.. The image forming method according to any one of claims

o to 10, wherein the toner base particle has a shape factor SF-2

represented by the Formula _III below of 100 to 140 and the ratio of the

surface roughness (Ra) to the shape factor (SF-2), i.e. Ra/SF-2, of 0.008 to
0.500:

(PERI* 100

AREA 4r

wherein PERI represents the circumferential length of the shape

SF-2= Formula IJII

obtained by projecting the toner base particle to a two dimensional plane,

and AREA represents the area of a shape obtained by projecting the
115
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toner base particle to a two dunensional plane.

12.  The image forming method according to any one of claims
5 to '11, wherein the toner base particles comprise a resin which is

different from the binder resin on the surface of the toner base particles.

13.  The image forming method according to any one of claims
5 to 12, wherein the toner base particles comprise a releasing agent in

the toner base particles.

14.  The image forming method according to any one of claims

5 to 13, wherein the toner is obtained by granulation in a liquid medium.

15.  The image forming method according to any one of claims
5 to 14, wherein the toner is obtained by granulation of a solution or a
dispersion in which a toner material comprising inorganic particulates is
dissolved or dispersed in an organic solvent in an aqueous medium

followed by removal of the organic solvent,

16.  The image forming method according to any one of claims
14 to 15, wherein the toner is obtained by dissolution or dispersion of a
toner matei-ial which comprises a polyester prepolymer with a functional
group comprising a nitrogen atom, a polyester resin, a colorant and a
releasing agent in an organic solveﬁt, followed by dispersion of the
solution or the dispersion in an aqueous medium for any one of a

crosslinking reaction and an extending reaction.
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