WD 2009/ 142338PCT/ JP2009/ 059832 DESCRI PTI ON TONER, DEVELOPER, TONER
ACCOVMODATI NG CONTAI NER, PROCESS CARTRI DGE AND | MAGE FORM NG METHOD 5
Techni c_alw5i2@69¢]|42338 The present invention relates t%c%n%%b@fosdﬁ d for
devel oping an electrostatic inmage in, for exanple, electrophotography,

el ectrostatic recording and el ec tati rinting; a devel oper
containing the toner; a contai nehjjggmgi&lﬁg the toner; a process
cartridge enploying the toner; and an_inmage form ng nethod enBI oyi ng the
toner. Background ONERsDHRYELQPHER g'ﬁ)N%:,RfA)@C& ODATIN

el ectrophoto'cgéa hy, electrostatic recording and electrostatic printing is

perfornmed i IR, RO CESS CARDRIDIGEANDIMAGE FARMING
el ectrostatic imge on a latent electrostatic inage bearing nenber

METHOD

Technical Field
The present invention relates to a toner used for
developing an electrostatic image in, for example,
electrophotography, electrostatic recording and electrostatic
10 printing; a developer containing the toner; a container
accommodating the toner; a process cartridge employing the

toner; and an image forming method employing the toner.

Background Art

15 Image formation in, for example, electrophotography,
electrostatic recording and electrostatic printing is performed in
accordance with a series of steps: fdfmihg a latent electrostatic
image on a latent electrostatic image bearing member
(hereinafter may be referred to as a “photoconductor” or an

20 “electrophotographic photoconductor”); developing the latent
electrostatic image with a developer to form a visible image
(toner image); transferring the visible image onto a recording
medium such as paper; and fixing the transferred image onto the
recording medium to form a fixed image.

25 The developer is mainly classified into one-component

developers containing only a magnetic or non-magnetic toner
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(hereinafter may be referred to as a "photoconductor” or an 20
"el ect rophot ogr aphi ¢ phot oconductor”); developing the |latent electrostatic

i mage wi per to forma visible inmage (toner i - transferring
t he vi si wbe?qogégzégéénto a recordi ng nedi um such as paper%‘ﬁ)&o@?oﬁ%g t he
transferred image onto the recording nediumto forma fixed i mage. 25The
devel oper R&AEVAIGPIEPABSNtidayalaperscentamporeat tanarcander cagaiRmi ni ng
only a magnetic or non-nagnetic toner WD 2009/ 142338Pel 7j P2009/ 059 2 and
t wo- conponent deleigsperalcbrmmitlienyiewponet ofirdhacemg idesired I n
general, fromthe viewoint of achieving desired energy efficiency, inage
fixation i anekgyteffiche ogriaphye ifsxaiidal in pésdtaophdtvgidp Ayheakidgly ol | er
met hod in which a toner imge on a recording nediumis fixed by directly

pressing apbefirnigd withes Hdweriaaoedlnes mdilodeAtwRIH @l { e} requires
a large amount of electric power for performng image fixation. 1n view of

this, vari ghs %E@{%ﬁg‘g{ R E R G8 1368 H;pdﬁﬁé’dt‘?fﬁe%giﬁ' G BEWeIngonsumed for

a heating roller f he vi ewpoi nt of “energy s or exanpfe, there is

often enpl pyg r%h@%gggfxilé]tm*l‘ﬁ@ ?@%@n?f%%@?%h?h&%%%rég% POy of a

heater for a heating er is se eve en anage i s
output, th oodﬁ{oi‘selé (i,rieased te raise the te eraguret.of tﬁe heat i ng

rol ler. 15Mowever 2 PR Ehi s PRt Hot T PEFIUBL G BIABS BV APt end BH%econds
(wai ting t%)g%irto raise the te rature of a heating roller at a sleep node

to a tenpe % YaQrP L teOP b Rgaer hes M agRitonreduee, e4eRAEAE ent f or

.users. Also, in another, desired nethod for reduction of electric power
consunpt i oROWETHtdpmed for a heating roller from the viewpoint of

10 energy saving. For example, there is often employed a method
in which when no image is output, the power of a heater for a
heating roller is set to a low level; and when an image is output,
the power is increased to raise the temperature of the heating
roller.

15 However, in this method, it takes about several tens of
seconds (waiting time) to raise the temperature of a heating
roller at a sleep mode to a temperéture required for image fixing,
which is inconvenient for users. Also, in another desired
method for reduction of electric power consumption, a heater is

20 completely off when no image is output. In order to attain
energy saving based on these method, it is required that the
fixing temperature of a toner itself be lowered to decrease the
toner fixing temperature in use.

In accordance with development in electrophotographic

25 technology, toners used in developers have been required to be

excellent in low-temperature fixing property and storage
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20 conpletely off when no nmage is output. In order to attain energy saving
based on these nethod, it is required that the fixing tenperature of a

toner itsgld0h51d29ered to decrease the toner fixing tengeyabifofsdddzuse.
In accordance wth devel opnent in el ectrophotographic 25 technol ogy, toners

used in devel Is ve been requireq to, be excellent in | owtenperature
fixing pr opﬁ%ﬁ?ﬁﬂd@%k&% reRgs Ot 14 AS BHEAS Bl tp G ORTSaRRV S HREHY | ty

(bl ocking resistance). As a result, attenpts have been nmade to use

pol yest er r®ideste fsecnalyaster yreshns pastead ofi siyreaerbased Fasinsused for

bi nder resins of toners, since polyester resins have a higher affinity to,
for exanpl eqomeentidinadlyraied, forr bimdémvesimbef tenersnsimrppolyasterfi xi ng
property than styrene-based resins. For exanple, there have been proposed a
toner cont are¥ing batvernehigher wdfimdty rtes ifor wheaapphyst @aldipeoperdiaes (e. g.,
nmol ecul ar wei ght) have been defined at predeterm ned val ues (see Patent

Literatyre dnd ladvle & betwir v Gem pé i itk fikafipl p A rtyCelogs- | | nked
pol yester resin formed by using rosin as an acid conponent (see Patent

Literature gyrene-baselredind! t FHH ekQnd et RblerbRAPY HdIPPEoHIELA 2T

apparatuses I'n processi ng speed and energy saving, conventionally used

market v oquicreno s AEREEReRS TR0k, Bolnbetek Boeid S PRYSFRL OO Tea

mar ket requirenents, icu SN the required
S bl A5 Bk B M R B R L
In Patent LIi)ltee e%e%%?ir?éd tvg u;[eg (sa(ree a{]t?e%{tni;?tgerature 1), and a toner
10 containing a non-linear, cross-linked polyester resin formed by
using rosin as an acid component (see Patent Literature 2).

In an attempt to further improve image forming
apparatuses in processing speed and energy saving,
conventionally used binder resins for toners are not still

15 sufficient to meet the recent market requirements, making it
very difficult to shorten the required fixing time in a fixing step
and to attain a sufficient fixation strength when using a fixing
unit whose tempg}'ature has been lowered. o

As disclosed in Patent Literature 2, the toner containing

20 a'polyester resin formed by using rosin is advantageously
excellent in low-temperature fixing property. In addition, it is
readily pulverized to enhance toner productivity in the
pulverization method, which is advantageous. Meanwhile,
when 1,2-propanediol (a branched alcohol having 3 carbon

25 atoms) is used as an alcohol component, the formed toner has a

better low-temperature fixing property, while maintaining offset
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20 a polyester resin formed by using rosin is advantageously excellent in
| ow-tenperature fixing property. In addition, it is readily pulverized to

enhance HR)KJoRfRskuctivity in the pulverization nethod,p,M0isiyeloeSess
advant ageous. Meanwhi |l e, when 1, 2-propanedi ol (a br anche%wal coLoI fmavi ng 3

carbon 25 ata IS ed ags ap al cqQhol conponent, the fornmed toner has a
bett er |om£?%1g§%’?s?ufﬁa?iﬁ}arrgp%%ﬁ§n{ USHRE |3 #ifr‘qh& haxgngrs getlesyp
20091142338PCT/ JP2009/ 059832 resi stance, than that forned by using an

| cohol havf#EPon gtomss Earashhitiemnsuch amadeehohnis sticetivelal eordl s
effectively used for preventing degradation of storage stability of the
toner causkr byevenrtiogsdegnadation of aberageontalkitper af the tdmrreof, as 5
conpared with the case where a branched al cohol having 4 or nore carbon

atons i s usmdsedVbgndebeepsd yePlass neansitibartmdpbratur®sheraaf]/ 05 t he above
al cohols are used for a binder resin of toner, the forned toner is

advant ageogsmiparedawith the ddseedirel #Wraey@RIhWshalNHaviRgved i n storage
stability. 10Meanwhil e, demand for energy saving is expected to be nore and

nore stricindre By atfin PILHBBH. UFhe tROIPAFEEEer E8bih £XSEhLANt 1N

| ow-tenperature fixing property is gradually inproving toners in

| ow t enper gl & ok o | IB'i';’tgga_r Bllﬁoggraelféﬁgg% BebAUSad %B'%gi mlgﬂeaf Yeh; 2

poI yester resin 1s only u €SS sone a neasures are

taken, it | i ffi.gul fficientl et requirgnents.fqi_epergy saving
in near fuét);f}(’(;\lﬁ(glt cHe %oglﬁﬁﬁrteoc%erﬁ lsysgyég%?ﬁﬁ%‘r’ lﬁ‘a@éagééhs ?ﬁﬁ"g\%d in

[ owt enperat ure fi xi roperty by adding a fixing.aid thereto (see Patent
Li t erat ur e1a°§3 .teggfeelfﬁrﬁ\_ljioet‘éﬁat’tﬁgr V‘b‘?éﬁ Qﬂagﬁaﬁtag’éﬁttﬁe fixing aid i s nade
to exist in ton as cJyst don%:g%_to improve it in both heat

resi sti@nce/ st or %@%VQBH%?{P’BH& eROPBY sAYIBEIISGFReHeshts be. But, in
accordance with the recent devel opnent in high-speed image form ng

appar at useBoTeghed SnREe SteEdniy fatired AS Present; gisedof ablyesterand neet

resin excellent in low-temperature fixing property is gradually
improving toners in low-temperature fixing property more than
before. But, when such a polyester resin is only used; i.e.,

15 unless some additional measures are taken, it is difficult to
sufficiently meet requirements for energy saving in near future.

In recent years, toners have been improved in

low-temperatur_e fixing property by adding a fixing aid thereto |
(see Patent Lit'erature 3). Patent Literature 3 proposed that

20 the fixing aid is made to exist in toner as crystal domains to
improve it in both heat resistance/storage stability and
low-temperature fixing property. But, in accordance with the
recent development in high-speed image forming apparatuses,
toners have been required to have high durability and meet

25 requirements for further energy saving. At present, difficultly

is encountered in sufficiently meeting the aforementioned
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25 requirenents for further energy saving. At present, difficultly is
encountered in sufficiently neeting the aforenenti oned WO

2009/ 1423@%@(&3’%#5%{309/ 059832 requirenents and thus, de%ﬁg%%9%%;8§ n for

further inprov and devel opnent. Patent Literature anese Pat ent
Application Laid-Open (JP-A). No. 2004-245854 5 Patent Literature 2: JP-A
No. 04- 7076 PHrements apdttheszdegmnd s apperbusborthesc osure of

| nvention The present invention ains to solve the above-described 10
probl ens pemepreyementtded davelogmentchi eve the fol | owi ng obj ects. That
is, an object of the present invention is to provide a toner which is
excel | ent iPateyt Letmertatrer B: JapamgsprBateny Agndiaitisat Lasdi@pence, which
does not contaminate a fixing device and/or an imge, and which forns a

sharp, hi ghiqual)i Ny. i2oaoe24585a a | ong period of tinme; a devel oper
containing the toner; a container acconmodating the toner (toner

acconmogat i Pt SN ¥l Hure® PIPCASR oC A 4-70d8s enpl oyi ng the toner; and an
i mge form ng nethod enploying the toner.

Patent Literature 3: JP-A No. 2006-208609

Disclosure of Invention
The present invention aims to solve the above-described
10 problems pertinent in the art and to achieve the following
objects. That is, an object of the present invention is to provide
a toner which is excellent in low-temperature fixing property
and offset resistance, which does not contaminate a fixing device
and/or an image, and which forms a sharp, high-quality image
15 for a long period of time; a developer containing the toner; a
container accommodating the toner (toner accommodating
container); a process cartridge employing the toner; and an
image formipg method employing the toner.
The presenf inventors condﬁcted extensive studies in
20 order to solve the above-described problems, and have found
that a toner containing a polyester resin serving as a binder
resin, a colorant, a releasing agent, and a fixing aid containing a
fatty acid amide-based compound, the fatty acid amide-based
compound being at least one of a fatty acid amide compound
25 having a mono- or higher valent amide bond and a fatty acid

amide-based compound having a mono- or higher valent amino
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The present inventors conducted extensive studies in 20 order to solve the
above- descri bed probl ens, and have found that a toner containing a

pol yest ewé g‘ﬁ’bﬂ‘éﬁ% ving as a binder resin, a colorant, O%p%ﬁjﬁgﬂ%ié%hgzagent,

and a fixing aid containing a fatty acid am de-based c fatty
aci d am de-based conpound being at |east one of a fatty acid am de conpound
25 havi ng 8T#BRRT arh Fverl gegwnrcaanfut hsoninandve ibatty aci d ani de- based
conmpound havi ng a nono- or higher valent amno WO

2009/ 142338pTiezrpoodt o édngrpegpentya hydroxyl group can further inprove
in |lowtenperature fixing property. Furt hernore, the present

i nventors have f Burdhehmiorehehbipetang niti thwsedrishiea pé €oantd thyeeheon exi sts
i ndependently froma binder resin before heating at a fixing portion and

thus, doesfixdhgdeid aded ey présEhRiRes Lot éﬁfst@fiﬂdh?péﬂd&?ﬁl?rﬁ%hﬂ to

thereby maintain desired heat resistance/storage stability of the toner.

The presenh BidRIH +&dinl Be AFEORPA LiSIEHt aoﬁxtiﬂgr{g@ﬁiiénq{n& e k0 dphave

findi ngs obtained by the present 1nventors, the nmeans fof solving the

probl ens apg¢ Q{I%rgggrdeomerxﬁai Q:Tl%lrraicf'g%igg.c%gdf @*}elbeli%lt ropeesigoéoy ester resin

serving as a b r-resin, a colorant, a releasi ng‘le agen and a fixing
o e, SRS R B B e SaB GrE,
fatty aci dt(%nélqe conpound having a nono- or higher
The present invention is accomplished on the basis of the
10 above findings obtained by the present inventors, and the means
for solving the problems are as follows.
< 1> A toner including:
at least one polyester resin serving as a binder resin,
a colorant,
15 a releasing agent, and
a fixing aid,
wherein the fixing aid includes a fatty acid amide-based
compound, and the fatty acid amide-based compound is at least
one of a fatty acid amide compound having a mono- 6'1' higher
20 valent amide bond and a fatty acid amide-based compound
having a mono- or higher valent amino group or a hydroxyl
group.
< 2> The toner according to < 1 > above, wherein the
fatty acid amide-based compound has a melting point of 70°C or
25 higher and lower than 120°C.

<3 > The toner according to any one of <1 > and < 2 >
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20 val ent am de bond and a fatty acid am de-based conpound havi ng a nono-

or higher valent amno group or a hydroxyl group. < 2 > The toner
accor di ngyls fq pigabove, wherein the fatty acid am de- hasem GRRaYNd has a
nmel ti ng poi nt 70C or 25 hi gher and | oner than 120C. < 3 > The toner

according toqan(%/ gg 1> ap d2 > 809{)142(i38PCT/3P 009/ 059832 above,
wherein thdHOHEWROrAiA HheatAE e doAPaRIPAECL SO TORRUBA 15 ABRARS de
conpound and an al cohol_ adduct ther eof 4 > The toner according to any one
of < 1 > t ®i<ansngapide opmmaund gad 3@%91%’&1(8 adiluet EBapeehd is a |inear
fatty 5 acid am de conpound having a nmonoval ent ani de bond whi ch conpound

i s obtained by readtPngThentmer according heamy aneyofasid> t&<>3TFhe toner
according to any one of <1 >1to < 4 > above, wherein the rel easi ng agent

i s a hydrocdydwe whaerbiwithg fditg amidt amddpotorhpounedis arliheglhefatand | ower

t han 90C. 6 > The toner according to any one of <1 >to <5 >

above, wher®iid dmedatcdBpsund BaRh¥asbesndesldhiNamide Beéhd whiske of S
ngKOH g or higher and | ower than 40 ngKOH g. 7 > The toner according to

any one of cﬁz&PSuhﬂ is @Bté?n@&%&ereé{@t‘i‘ﬁé' Amien i withSA lPﬂ@aP%t’ ter resin

has an acid value of 10 ngKOH g or highéer and [ ower than 30 ngKOH g.

8 > The to 1daccordl ng to any one of <1 >to < 7 > above, wherein the at
| east one polyéester resi n has a hydroxyl val ue of 5 nmgKOH g or hi gher and
| oner than 100 '

<8 > above, whorePr ¢ hEoa ok pCaTAR b &St oREThihg o RUE Syl val ve.
fo any one Bove, Whisewn Sﬁgﬁﬁﬁ%lﬁg%ﬁ mﬂ&%%oaﬁg% Foeg: resin’
has a gl:]!)assa melting point of 60°C or higher and lower than 90°C.
< 6 > The toner according to any one of <1 >to<5 >
above, wherein the at least one polyester resin has an acid value
of 5 mgKOH/g or higher and lower than 40 mgKOH/g.
< 7> The toner according to any one of <1 > to <6 >
15 above, wherein the at least one polyester resin has an acid value
of 10 mgKOH/g or higher and lower than 30 mgKOH/g.
< 8 > The toner according to any one of <1 >to< 7>
above, wherein the at least one polyester resin has a hydroxyl
value of 5 mgKOH/g or highar and lower than 100 mgKOH/g.
20 < 9> The toner according to any one of <1 >to< 8>
above, wherein the at least one polyester resin has a hydroxyl
value of 20 mgKOH/g or higher and lower than 60 mgKOH/g.
<10 > The toner according to any one of <1 >to <9 >
above, wherein the at least one polyester resin has a glass

25 transition temperature Tg of 55°C or higher and lower than

80°C.



25 transition tenperature Tg of 55C or higher and | ower than 80C. WO
2009/ 142338PCl / JP20091059832 11 > The toner according to any one of < 1 >

to < 10 erein the toner satisfies the fall ow g on Tgr
ﬁg??%%ﬁh%ﬁ%; ‘%d%%m@ﬁﬁ%‘ﬁé%

--- Tgr' re Tgr denotes a glass transition tenperature of the at

| east one pol yester. resin, and Tgr depotes a glass 5 transition tenperature
of a m'xtulroe gf §d]p5rtlslﬂh5’yt91‘h%"sg8f:°’i gato A pngrf pol yetd &r19exin and 10
parts by mass of the fixing aid, which is neasured after heating the

m xture at abgpe, whereinihe tomer satisdien bhetfollowinmexpressionsTgs < 11 >
above, wherein an anount of the fixing aid contained in the io toner is 2%
by mass or Tgor 2 HHC .| whereHBgr 26%dbe snmgdass thanedpenttemopardioim ofimrount of
the toner. 13 > The toner according to any one of <1 >to < 12 > above,
wher ei n t hehé¢ atdeaiss oqureogubyesktier rsiagueel T grtdendtes Mghads devel oper

i ncluding: isthe toner according to any one of <1 >1to < 13 > above.

A toners aceeiEigRin BemGUHaduRerdMe lmiiitie 8f 90Ny & {€hy MAds of the att he
toner according to any one of <1 >to < 13 > above accommpdated in the

cont ai ner . |0 defe poly PERGCRSsInRA hH P@?a%gw s wwp&gﬁﬁ%& Al mmge

form ng apparatus imain body, the process cartridge Inc
which is measured after heating the mixture at 150°C.

<12 > The toner according to any one of <1 > to < 11 >
above, wherein an amount of the fixing aid contained in the

10 toner is 2% by mass or more and less than 25% by mass with
respect to a total amount of the toner.

<13 > The toner according to any one of <1>to <12 >
above, wherein the toner is produced in an agqueous medium.
<14 > A developer including:

15 the toner according to any one of <1 > to < 13 > above.

< 15> A toner accommodating container including:

a container, and

the toner according to any one of < 1> to < 13 > above
accommodated in the container.

20 <16 > A process cartridge detachably mounted to an
image forming apparatus main body, the process cartridge
including:

a latent electrostatic image bearing member, and
a developing unit configured to develop a latent
25 electrostatic image on the latent electrostatic image bearing

member with a toner to form a visible image,
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a latent electrostatic inmage bearing nenber, and a devel opi ng unit
configured to develop a latent 25 electrostatic inage on the | atent

el ectrost‘@?izgogiﬁgg§ bearing nenber with a toner to for mparypsicebhsssimage, 8
WO 2009/ 142338PCT/ JP2009/ 059832 wherein the toner is the toner

according to any Oﬂe of <1 >1to < 13> above. < 17> An inmage form ng nethod
i ncl udi ng: form Myharew the tomecisohe tprer Agrordang to2mKone ef scdrost ati ¢
i mge bearing nenber, devel oping the latent electrostatic imge with
a toner to ?gf)rﬁ d3vraAlpee.i mage, transferring the visible image onto a
recordi ng nmedium and

<17 > An image forming method including:

forming a latent electrostatic image on a latent
5 electrostatic image bearing member,
developing the latent electrostatic image with a toner to
form a visible image,
transferring the visible image onto a recording medium,
and
10 fixing the transferred image on the recording medium,
wherein the toner is the toner according to any one of < 1
> to < 13 > above.
The present invention can provide a toner which is
excellent in low-temperature fixing property and offset
15 resistance, which does not contaminate a fixing device and/or an
image, and which forms a sharp, high-quality image for a long
period of time; a developer containing the toner; a toner
accommodating container; a process cartridge; and an image
forming method. These can solve the existing problems.
20
Brief Description of Drawings
FIG. 1 exemplarily illustrates an image forming
apparatus of the present invention.
FIG. 2 exemplarily illustrates another image forming
25 apparatus of the present invention.

FIG. 3 illustrates a tandem developing device of the
9



10fi xing the transferred i mage on the recordi ng nmedi um wherein the
toner is the toner according to any one of < 1 >to < 13> above. The
present iy sibhpisc£an provide a toner which is excell ergep fpabRNségyperature
fixing property and offset 15 resistance, which does not contam nate a
fixing device agd/or. an i mage, and ich forns a sharp, high-quality inmage
for a | ong"pBFF AT BHE "F‘rﬁ?agaﬁ‘é@ép - &ont ai ning the toner; a toner
accommodati ng ¢ iner; a process. cartridge; and an inmage form ng method.
These can so?veoﬁ‘é- axexempdapHymlbpgtrases pr peocensseariguisn of the awi ngs

FIG 1 exenplarily illustrates an inmage form ng apparatus of the present
i nvent i on.PYAsentnsseamiabarily illustrates another inmage form ng 25
apparatus of the present invention. FIG 3 illustrates a tandem devel opi ng

device of the WD 2009/142338PCT/JP2009/ 059832 inage form ng apparatus in
e 2.5 Best Mode For Carrying Out the Invention
(Toner)

A toner of the present invention contains a binder resin, a
colorant, a releasing agent and a fixing aid; and, if necessary,
further contains other components.

10 < Fixing aid >
The fixing aid contains a fatty acid amide-based
compound.
- Fatty acid amide-based compound -
The fatty acid amide-based compound is at least one of a
15 fatty acid amide compound having a mono- or higher valent
amide bond and a fatty acid amide-based compound having a
mono- or higher valent amino group or a hydroxyl group.

The fatty acid amide-based compound is excellent in
compatibility with resin which is a main component of the toner.

20 It rapidly melts upon heating during fixation and more quickly
softens the binder resin, improving the low-temperature fixing
property of the toner.

Examples of the fatty acid amide-based compound include
fatty acid amide compounds, monoamide compounds and fatty

25 acid amide alcohol adducts (e.g., monoalcohol-added amide

compounds and bisalcohol-added amide compounds). Among

10



FIG 4 exenplarily illustrates a process cartridge of the present
i nvention. Best Mdde For Carrying Qut the Invention (Toner) A toner

of the péggeip(b{(lh%\égnti on contains a binder resin, a col ?’E:"m’i*z({oﬁ/o§9§!sze35i ng
I XI er

agent an g aid; and, if necessary, further contarns ©

conponents. 10 < Fixing aid > The fixing aid contains a fatty acid
ani de- basedhemapbaty. acidramideaeo orpntnids bexpap aysige ¢atmpodndsfandy aci d
am de- based conpound is at |east one of a 15 fatty acid am de conpound
havi ng a norleehol akidgivgs thed rextf sard gee feord dasdnee fthtetyya ee imlozeni de- based
conpound havi ng a nono- or higher valent am no group or a hydroxyl group.
The fatty amicdlhftdin kagsshCibilioynditls rexagl ieprové thenpatibility with
resin which is a main conponent of the toner. 20 It rapidly nelts upon

heating durlioﬁgltéﬁfiﬁetlja‘%ﬁr@rﬁlxiéﬂ)% P roperkl o SHd ehet, n i dWiabt EStrhde

i nprovi ng the | owtenperatur i Xi ng property of the toner.

Cearml 8 Tt B o R SRR RS | el ude Tatty aci ar e
-- Fatty acid amide compound --
The fatty acid amide compound has the following
structural formula (1) or (2).
R1-CO-NH-R2 - - - (1)
10 R1-CO-NH:CO-R2 - - - (2)
where R1 and R2 each represent a saturated hydrocarbon
group having 10 to 30 carbon atoms or a monounsaturated or
diunsaturated hydrocarbon group having 10 to 30 carbon atoms.
- Monoamide compound --
15 The monoamide compound has the following structural
formula (3).
R1-CONH; - - - (3)
where R1 represents a saturated hydrocarbon group
having 10 to 30 carbon atoms or a monounsaturated or
20 diunsaturated hydrocarbon group having 10 to 30 carbon atoms.
-- Monoalcohol-added amide compound --
The monoalcohol-added amide compound has the
following structural formula (4).
Examples of the monoalcohol-added amide compound

25 1include alcohol adducts of the above monoamide compounds.

R1-NHCO-R2-OH - - - (4)
11



25 acid am de al cohol adducts (e.g., nonoal cohol -added am de conpounds and
bi sal cohol - added am de conpounds). Anong WO 2009/ 142338PCTAI P2009/ 059832

t hem fa%dz@oﬁh 3@1571 de conpounds, nonoam de corrpoundsi %&%ﬁ@@@?ddws

thereof are pref'érred, since they are nore excell ent ty with
resin, inprove the lowtenperature fixing property of the toner, and do not
degrade heat resVhezacBlstenregenss sbsatusatedehydirocarbeatgrpuaci d ani de
conmpound - - The fatty acid am de conpound has the foll ow ng
struct ur al hagimgl k) ¢a)3brafRyn aRbnGOokId RPonouhdptifaid 60 NH-COR2 - (2)
where R1 and R2 each represent a saturated hydrocarbon group having 10 to

30 carbon diwnsaturztetbhgdreedthai gdoap Havnsgtiyy 66 SO byth e atbats,gr oup
having 10 to 30 carbon atons. Monoan de conpound -- 15The nonoar ni de

conpound hafdtRE felde@Windg SEatEE4c hidrBhrbéR)grdRly BaViRe (3 ahere R1
represents a saturated hydrocarbon group

5 carbon atoms or a monounsaturated or diunsaturated
hydrocarbon group having 1 to 30 carbon atoms.
-- Bisalcohol-added amide compound --
The bisalcohol-added amide compound has the following
structural formula (5).
10 Examples of the bisalcohol-added amide compound

include alcohols adducts of the above monoamide compounds.

R1-NCO—-R2-0OH
|
:E?.a s = = (5)
OH

where R1 represents a saturated hydrocarbon group
having 10 to 30 carbon atoms or a monounsaturated or
15 diunsaturated hydrocarbon group having 10 to 30 carbon atoms,
and each of R2 and R3 represents a saturated hydrocarbon group
having 1 to 30 carbon atoms or a monounsaturated or
diunsaturated hydrocarbon group having 1 to 30 carbon atoms.
The above monoamide compounds, the above
20 monoalcohol-added amide compounds, and the above

bisalcohol-added amide compounds have, at the ends of the fatty
12



having 10 to 30 carbon atons or a nonounsaturated or 20 diunsaturated
hydr ocar bon group having 10 to 30 carbon atons. Monoal cohol -added am de
conpound wa 2009/14 338The monoal cohol - added ami de conpound yl Fd&?/ogd%!d ow ng
structural for rruf Exanpl es of the nonoal co added am de

conpound 25 i ncl ude (ag hol . adducts .of the agglﬁﬁ; noaer(g ounds.

R1- NHCO- R2- -SOMPS erein, gReAMINAY SEPHR PLAtW AT 'hydr ocar bon
gr having 10 to 30 caﬂlson atonms or a nonounsatu a _ed or diunsaturated

hydr ocar borgrguaip) kN Bieach haviagchiglopodasiy, anddines,ravs ezeallent
sat ur at ed hydrocar bon group having 1 to 30 carbon atons or a

nmonounsat unat exmpathiltyawithtredihywhockanb en mrioupompdnentiof $hd0 car bon
atons. Bi sal cohol -added ani de conpound - - The bi sal cohol - added

am de conpavndrhadhdwe rhphdbwinigltshpoathe #dinfzod auimg fRatidaBxadpl es of the

bi sal cohol - added am de conpound incl ude al cohols adducts of the above

nonoam ge GREPOYRASkINRsbtdY-PhR KifdéR3éSh, improving the
low-temperature fixing property of the toner. Of these, the
monoamide compounds are preferred, since they are more
excellent in compatibility with resin and more improve the
low-temperature fixing property of the toner.

10 Meanwhile, the above fatty acid amide compounds have a
polar group whose polarity is lower than that of an amino or
hydroxyl group. But, they are sufficiently compatible with
resin which is a main component of the toner. They rapidly
melt upon heating during fixation and more quickly soften the

15 Dbinder resin, improving the low-temperature fixing property of
the toner. In addition, the fatty acid amide compounds have a
relatively high molecular weight among the fatty acid
amide-based compounds and are excellent in toughness. Thus,. ;
when they are introduced into thé toner, the formed ton’e‘r- 1s

20 excellent in heat resistance/storage stability and anti-blocking
property.

The melting point of the fatty acid amide-based compound
is not particularly limited and may be appropriately determined
depending on the purpose. It is preferably 70°C or higher and

25 lower than 120°C, more preferably 75°C or higher and lower

than 100°C, still more preferably 75°C or higher and lower than
13



OH where R represents a saturated hydrocarbon group having 10 to
30 carbon atons or a nonounsaturated or is diunsaturated hydrocarbon group

havi ng 16yvd sw03@488 bon atons, and each of R2 and R3 r ey @sanhim030ssat ur at ed
hydr ocar bon group having 1 to 30 carbonnmonounsat urated or diunsaturated

hyd bo 0 aving 1 to.30 carhon atons.,The_abqve, ngonoar ni de
cgmragﬁﬁ(rjs,gpﬁ ';bo enzéﬂﬁﬂﬂ?)gqlegh%?l- dife V&ﬁf&@%ﬂ'ﬁoﬁngg??gﬁﬂlq e above
bi sal cohol - added am de .congound ve, at the ends of the fatty WO

2009/ 142338P47 Mb%ﬁﬁﬁ@fgg?gé%aegér reyistpeeeistorage stahdligyoup (- N1 2)

oxcol 1 ont  PYheSigaPliAn thy Welingcaoiur ARUCS ar RiEhocoRpodommedt ¢ he
toner. They rapidly nmelt upon heating during fixation and 5 nore quickly
sof t en t hetohexiaray exitrexhibit avsnfficiemt low ttemppe saturee fixkxngg property of
the toner. O these, the nonoam de conpounds are preferred, since they are
nore excel peoperty.conpatibility wwth resin and nore inprove the
| ow-tenperature fixing property of the toner. 10Meanwhile, the above fatty
acid am de conpoThdsfaidy@cdd amide-based compound having a melting
point of 70°C or higher and lower than 120°C is not particularly
limited and may be appropriately selected depending on the
purpose. KExamples thereof include fatty acid amide compounds
10 such as n-stearylstearic amide, n-behenylbehenic amide,
n-palmitylpalmitic amide and n-stearylerucic amide each of
which is produced from a C10 to C30 saturated or
monounsaturated fatty acid(s) through amide formation; fatty
acid bisamide compounds such as n-stearylstearic bisamide,
15 n-behenylbehenic bisamide, n-palmitylpalmitic bisamide and
n-stearylerucic bisamide each of which is produced from a C10 to
C30 saturated or monounsaturated fatty acid(s) through amide
formation; monoamide compounds such as palmitic amide,
palmitoleic amide, stearic alrll.lide, oleic amide, arachidic amide,
20 eicosenoic amide, behenic amide, erucic amide and lignoceric
amide each of which is produced from a C10 to C30 saturated or
monounsaturated fatty acid through monoamide formation; and
fatty acid amide alcohol adducts such as palmitic acid
monoethanol amide, stearic acid monoethanol amide, behenic

25 acid monoethanol amide, lignoceric acid monoethanol amide,

erucic acid monoethanol amide, palmitic acid monopropanol

14



pol ar group whose polarity is lower than that of an am no or hydroxyl

group. But, they are sufficiently conpatible with resin which is a main
conponent._of the toner. They rapidly nelt upon heating i j j on and
nore qui cCROPIOSHEER the is binder resin, inmproving the ﬂ’ﬁ@%ﬁ%’&@%}’ re
fixing property of the toner. In addition, the fatty acid am de conpounds
have a rel @mnvee,ystiaphcratidcmogyo pwipghtolzamndet hehfeaticyacadi d ani de- based
conpounds and are excellent in toughness. Thus, when they are introduced
into the tanenpptrhpahol madidenbenozezt axnk nl@ndpropheal anerlesteanmaé st or age
stability and anti-bl ocki ng property. The nelting point of the fatty
acid anm de-fiided oapropathdlsamlle PpalinGticaatid bisd fiacthsingdnidyg, be
appropriately determ ned dependi ng on the purpose. It is preferably 70C or

hi gher and gaal-QgEid B2Be fitdfol TP HIHRIRR! ¥cifbi thid1eAmaad, | ower than
100C, still nore preferably 75C or higher and | ower than WO

2009/ 14233 9 ; ' Ayf h t] i j Sl th 70C,
the for rgredqg) %@?&%}gy&@? ﬁ?%%ttﬁggé) rlX%ggd%’egf'H&ecs%lésht%aﬁgée%}tshtdor?%ggﬂﬁp abi ?int y.
Wher eas when %ﬁé(g%{cgﬁiigal_sgoi nt i? 12000 or hi.ehen t.he foﬁrﬂ%‘ii t oner may not

exhibit a Af ERBaPel FB1de.,F4eqas i Rpspropanol agydy, v
acid am de-based compound havi ng a ltin oint of ,70C or hi er and | ower
than 120C ike wp%ﬁ%i L§RR9IRARglamade g rye achd tysprapapPlsel ect ed

dependi ng on the purpose. Exanpl es thereof include fatty acid am de
conpounds RBMmideherucis- a¢idhbisprananel amide, eshpawdamipendiiteazatele,
n-palmtylpalnmtic am de and n-stearylerucic am de each of which is
produced f redmamodamine dBoebenatat ethamolamoneshilignacedateity aci d(s)
t hrough am de formation; fatty
10 ethanolamine dierucate, propanolamine distearate,
propanolamine dibehenate, propanolamine dilignocerate and
propanolamine dierucate. These fatty acid amide compounds,
fatty acid monoamide compounds, and alcohol adducts thereof
are preferred, since they exhibit excellent compatibility with a
15 resin and thus, improve the formed toner in low-temperature
fixing property and do not impair heat resistance/storage
stability of the formed toner. In addition, preferred is a linear
fatty acid amide compound having a monovalent amide bond
which compound is obtained by reacting ammonia with a linear
20 fatty acid, since it contains an amino group (-NH2) with high
polarity at an end of the linear fatty acid. This is because such
a linear fatty acid amide compound that contains an amino
group (-NH2) with high polarity at an end of the linear fatty acid
is excellent in compatibility with resin (i.e., a main component

25  of toner), is increased in crystallinity, and has an excellent

sharp-melt property, and thus, rapidly melts upon heating
15



acid bi sam de conpounds such as n-stearyl stearic bisam de, 15

n- behenyl beheni ¢ bi sanai de, n-palmtylpalmtic bisantide and

n-steary LG RLsam de each of which is produced fro Q. 030

sat ur at eﬁ?&bﬁgﬁ%ﬁsat urated fatty acid(s) through am ?é@%}g#@%‘%"%%?
nmonoani de %glr}]iou&gs such as palmtic amde, palnaitoleic anmde, stearic
ani de, ol elfMTARBdExation aAngd; mogh; qeickly saftens tbiechbmdereresisheni ¢ ani de,
erucic am de and _ lignoceric am de each of which is produced froma C10 to
C30 sat ur al BPTOVIRBdhsutew ierapedatuxe fizioigdp tépentyhofromednnde. f or mat i on;
and fatty acid am de al cohol adducts such as pal itic acid nonoet hanol

am de, stearic aBedonohcetthagalf atbder witienifixdip acéwbeenohtharPhg ani de,
l'ignoceric acid nonoethanol anide, erucic acid nonoethanol amde, palmtic
aci d nonopaopaxibts VWD tAQ0 deh? 38 &RgP2N004 AhfiBaZn @hdepealieditiy acid
nonopr opanol am de, behenic acid nonopropanol am de, |i1gnoceric acid
monopr opar fedmadibdadee G f. 2B Gt R HY PRABY a8 OB a bRl $Ndhir§ngCi d
bi set hanol ami de, stearic acid bisethanol argl} ge_, eﬁgnﬁlcgngglgn i set hanol

am de, 5 | Fonecel o AebAY! 5R1BARSILABb A GhHE WAL BlRELIZ08L, M de,

pal mtic acid bispropanol "am de, stearic "acl i spropanol™ an de, Beheni ¢
aci d bisprgp -8 E L g.acid bispropanol am de, erucic acid

bi spr opano? gﬁlﬂgéﬁ%gﬁ%ﬁék%%qﬁg%féﬁear at e, ethanol am ne di behenat e,

et hanol am ne dil i.gnogerate,. .t o et hanol am ne._di erucate, propanol am ne

di stearate, pr opgggl e f’b‘g%“e%&f’é,s‘%fi%dﬂﬁl& g’rﬁ H??‘i”ggs @te and

pr opanol an..ne ,di er uc . These fatty, acid am de conpounds, fatty acid
nonoani denb&%b%@él,‘ft gﬁb‘s tgsﬁane&d@%& ¢ Rueseadfinyeatiprnsrexcgllentce they
exhi bit excell ent cqrqoati bility with a is resin and thus, inprove the

for med @ ont? Bedt| s s kames/aterase skabyibr.opEnryhemioge. dotringpai r heat

resi stance/storage stability of the forned toner. In addition, preferred is
a linear fixation, the fixing aid softens the binder resin and thus, the

toner of the present invention is excellent in low-temperature
fixing property.
Examples of methods for confirming that the fixing aid
15 has crystallinity before toner fixation include a method in which
whether or not the fixing aid is dissolved is judged as an index
of its crystallinity based on its X-ray diffraction chart.
Specifically, using a crystal analysis X-ray diffraction
apparatus (X’Pert MRDX’Pért MRD, produét of Philips Co.), it |
20  can be confirmed that a fixing aid has crystallinity in a toner.
First, only a fixing aid is brayed in a mortar to prepare sample
powder. The thus-prepared sample powder is uniformly coated
on a sample holder. Subsequently, the sample holder is set in
the diffraction apparatus, following by measurement, to thereby
25  give diffraction spectra of the fixing aid. Next, toner powder is

coated on the holder, and then the holder is subjected to
16



fatty acid am de conpound havi ng a nonoval ent am de bond whi ch conpound is
obt ai ned by reacting ammonia with a linear 20 fatty acid, since it contains

an am no »NE2) with high polarity at an end of thg/jpI6Rlsdsdbt Y
aci d. Thig’rdl)isbe%ie“gggt?se such a linear fatty acid am de conpod% t&at cont ai ns

an am no grou - NH2 i th.high larjty at .agn end of, the.linear fatty acid
is excell en’L’“ﬁpar?g’chHb‘)a’PWSHDilPVg\tn?R er%@?%e'(i .@?%e oﬁa{}he géﬁlﬁaﬁ 250f Y
toner), is increased i.n crystallinity, and has an excellent, sharp-nelt
property, afRe¢masobtaiged in ﬁglet%aiPpUrh%a?P tﬁWﬁXlng aid is used,

2009/ 142338PCTUP2009/ 059832 during fixation and nore quickly softens the

bi nder resithe fipngvad conéained danihe bemer cﬂirb(bﬁgdprﬂgpfeﬁdy dklsohant oner .
Before heating of a toner with a fixing nenber, the fixing aid exists in

t he toner ashier §gsfifeddtion apparatus,ndspendehehyimg furot atthichddrthewitn, But,

i mredi ately after heating during fixation, it rapidly nelts to be

conpati sl e aMchaddei®ididfiactis @ﬁ%ﬁﬂrd 2ainl bt aheasaebdam Agcariddrice
The fixing aid does not soften the binder resin before fixation and thus,

the toner ofitlhe PREAEBLN f@Perafurs. WReheRt rdf diffraR8ion spectra
resi stance/ storage stability. "Furthernore, during
attributed to the fixing aid are measured at ambient
temperature and 150°C using the heating unit and then a
change in peak area is determined between these temperatures,
10 there can be measured the ratio of the amount of the fixing aid
dissolved in the resin after heating to that of the fixing aid
dissolved in the resin before heating. The greater a change in
peak area attributed to the fixing aid between before heating
and after heating, the more the degree of dissolution of the
15 fixing aid in the toner resin through heating upon fixation. The
toner contains the fixing aid whose change in peak area is large
between before heating and after heating and thus, is excellent
in low-temperature fixing property.
The diameter of the fixing aid in a dispersion state is not
20 particularly limited and may be appropriately determined
depending on the purpose. For example, it is preferably 10 nm
to 3 pm, more preferably 50 nm to 1 pm, as the largest particle
diameter. When the diameter is smaller than 10 nm, the fixing
aid comes into contact with the binder resin in an increased
25 surface area, potentially degrading heat resistance/storage

stability of the formed toner. Whereas when the diameter is

17



fixation, the fixing aid softens the binder resin and thus, the toner of
the present invention is excellent in |owtenperature fixing property.

Exanpl es for confirmng that the fixing aid | allinity
bef ore t(ﬁi%@@%?ﬁson include a nmethod in which whet herl;(ts)rr/ﬁ%@{%{s%%&fi xi ng
aid is dissol de kﬁ 'hu:?d%ed aﬁ n index of its crystallinity based on its
X-ray diffPEetihtRagr¢ pm, the hxigegard pg patysuifsciemtly diggelvedarml ysi s
X-ray di ffractcbiéoir‘}1 apparatus (X Pert MRDX Pert MRD, product of Philips Co.),
it 20 can Hee bdpdermesinduring hrpbingue omfixatjen apbtemtiallyn a t oner.
First, onla afixing aid is brayed in a nortar to prepare sanple powder.
The t hus- pflegeaéng anlsiwe-teovperatiwreufixingnpno pearayest te dosad eoher.der .
Subsequently, the sanple holder is set in the diffraction apparatus,

foll owi ng by neatheedienhetéoof hheaiyidd agidvian 8idikpastican ssRestcha BE the
fixing aid. Next, toner powder is coated on the holder, and then the hol der

i's subjsect mrbasured 3009/ ald B3 8RC Fo B9/ OpR8 ARSI SEERL simlar to the

above. Based on the diffraction spectra obtained in"the case where only the

fixing ai deindedRA ik Eb%‘x?gré‘é'lﬂ, Q@ 9h@ﬁckﬂé1ré§@1t591rl:§ﬂ(ga O

identified. Also, in this diffraction apparatus, using I'ng unit

attached t (8 e, 1 di f.f t.1.an ct.ha canp, be asured in
accor danceé]\?hé‘fe%qg %ﬁgrllglg&%@f%%}?g)rl&t %@@.ﬂ'&heﬁ% it sdf)pf?h%‘%?é’ﬁeg‘bect ra

attributed t . f L XI0 hd _are neasur.ed at i ent tenperajure and 150C
usi ng thedlﬁegﬁlﬁgduﬁlﬁh%n elﬁ‘éﬁnht‘éﬁraﬂi‘g‘gefﬁ gﬁeﬂrléa(’li’ FeePMHRA bet ween
t hese terrpteratures. to thﬁre can be rreas(w@jﬁ‘the rati o of the ampunt of the
fixing ai d @PSIBISHON HleChECR QRIGrosEeRe )i ¥ ol Q.080, dollaveed bz ng ai d
di ssol.ved in the resin bef glrﬁe heating. The greater a change in peak area
attri B0t edPROLAFFARR IS g dhg phetesrrmeis ey afuatedfoartisapreiomeat i ng, the

nore the degree of dissolution of the
state of the fixing aid. Notably, in order to distinguish the

fixing aid from the releasing agent contained in the toner, the
following is performed in advance. Specifically, the above
procedure is repeated, except that the toner is changed to each
15 of the fixing aid and the releasing agent, to thereby confirm the
difference in contrast between the fixing aid and the releasing
agent. When the above-confirmed difference in contrast is
compared with the difference in contrast between the fixing aid
and the releasing agent contained in the actually observed toner,
20 the fixing aid can be distinguished from the releasing agent in
the toner.
In the present invention, preferably, the expression ATg =
Tgr — Tgr’ > 10°C is satisfied, more preferably, the expression
ATg = Tgr — Tgr’ > 15°C is satisfied, where Tgr denotes a glass

25 transition temperature of a polyester resin, and Tgr’ denotes a

glass transition temperature measured after heating at 150°C a
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15 fixing aid in the toner resin through heating upon fixation. The toner
contains the fixing aid whose change in peak area is | arge between before

heati ng 8@§ RbdEhseating and thus, is excellent in | owggpssmlsyss: fixing
property. The diameter of the fixing aid in a dispersion state is not 20

particularly.ljmte nd e _appropti.atel et erm ned depgndi ng on the
pur pose. Fo‘%"ék‘é’%?pf’g,t&etpgsy‘ifgéfe"%éb{l%fopﬁﬁg% gys‘“@ﬁﬁyﬁd’r‘gapﬁépégabl y 50 nm
to 1 um as .thgldargesttﬁiparti | e dianmeter. When the dianeter is smaller
than 10 nmaidh PRI B¥ :12%Hes into contact with the binder resin in an
i ncreased 25 surface area, potentially degrading heat resistance/storage
stability of the Notakly, "ohen twhorcmoreteelyestedirgsinearescont@ined

2009/ 142338PCT/ JP20091059832 greater than 3 inn, the fixing aid is not

suf fici ent lp thesoheedat deakt omendf the as imna gl wmit igfyhetad iabgviepon fi xati on,
potentially degrading a o -tenperature fixing property of the fornmed
toner. 5 expreBRéomd aneter of the fixing aid in a dispersion state can be
nmeasured, for exanple, as follows. Specifically, toner is enbedded in an

epoxy resin, and HE£H tHe o884tk aRkiRbAMGhpesabht &€ gkD o 4 hi ckness of
about 100 nm The thus-obtained piece is stained wth rutheniumtetroxide,

and then i j 1SS ect 1 T at x
10,000, 1 ol BNSs by 7o bASTobr Ak ns. T HRe HEe LR T GEARE TRt O
di spersion e fixi ai_d. yNot abl. in qgrdey to distinguish the

i x ng ard THIE AL (10 RALH B9 Bae) CERERing Doty R¥ler Fefte AP B8 ovi ng
is performed in adyance. Specifical.ly, the.abov rocedure S, repeated,
except t hathﬂﬁuf%‘Xé’rSI% 2 B"e"&Dtatdagéﬁﬁnpéngfcaﬁﬂglqlﬁ?ﬁéﬁgé}) and t he

rel easi ng agent, gplpék,gr eby confirmthe difference in contrast between the
fixinglSid SYf4etn 897 ngradust of\phimadeuwGeveoEatioindned difference in
contrast is conpared wth the difference in contrast between the fixing aid
and t he rel easi nPrasaficatbnttdienglasstrhesidiongenyp etstameetl gohef theo t he

fixing aid can be distinguished fromthe releasing agent in the toner.
polyester resin can be measured in accordance with the

following procedure. First, the polyester resin (about 5.0 mg) is
placed in a sample container made of aluminum; the sample

15 container is placed on a holder unit; and the holder unit is set in
an electric furnace. Using a differential scanning calorimeter
(“DSC-60”, product of Shimadzu Corporation), a DSC curve of
the polyester resin is obtained by increasing or decreasing its
temperature in a nitrogen atmosphere as follows. Specifically,

20 it is heated from 20°C to 150°C at a temperature increasing rate
of 10°C/min; it is cooled from 150°C to 0°C at a temperature
decreasing rate of 10°C/min; and it is heated again to 150°C at a
temperature increasing rate of 10°C/min. Using the
thus-obtained DSC curve and an analysis program of a DSC-60

25 system, the glass transition temperature (Tgr) of the polyester

resin is calculated in a shoulder of the DSC curve corresponding
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In the present invention, preferably, the expression ATg = Tgr' > 10C
is satisfied, nore preferably, the expression ATg Tgr - Tgr' > 15Cis

satisfi e@vo%@ﬁ?zgiﬁﬂr denotes a glass transition tenper alxd.ir/ﬁ,zm%)g%éfg?l yest er

resin, and Tgr' denotes a glass transition tenperature neasure er

heati ng at 1?‘?‘C a 0}@35009/ 142338PCT/ JP2009/ 059832 mi xture of the polyester
resin (90 PArPE TRF SMPEFAEUFE XPGECAPE (10 parts by mass).

Not abl y, when tw& or timre pole/ester resins_are contained in the toner, at

| east one of theMatablBavhentwpormare pebrester giesins are copfadnedhe gl ass
transition tenperature (Tgr) of a polyester resin and the glass transition
t enper at ur &0 thgrtones; ag leiast apeapd theon paay sadysfmthe -adwveai ni ng pol yest er
resin may be measured using a differential scanning calorinmeter (DSC) 10
syst em (" Ds€p8@ssiopr. oduct of Shi madzu Cor poration). Speci fically,
the glass transition tenperature (Tgr) of the polyester resin can be

measur ed in accoSimiterly the tfheinfohid Wil 0gp #FtechfuhassFcbataidiig pol yester
resin (about 5.0 ng) is placed in a sanple contai ner nade of alum num the

sanpl e 15 geljadtee rdsiniaafBe BRadubeldRr sMds taffhitivh BohgRiradlirk s set
in an electric furnace. Using a differential scanning cal orineter

(" DSC-60", (DEFYUCtEiahy Hintdana (B AhhpUhd & PBIGCSHEY fo 0l (i PO vest er

resin is obtained by increasinhg or asing its“tenperature in a nitrogen
oL ospner gt A6 Kokt SHSE UL o Alde b dERF SapARADELY, 20 212
et ARSI A8 bR SRR a5 L 2
AT (VLI Yootk (ALY IR R
DSC curve ((::g orr?lsxﬂechg,i QgDSC curve of the mixture is obtained by
increasing or decreasing its temperature in a nitrogen
atmosphere as follows. Specifically, it is heated from 20°C to
150°C at a temperature increasing rate of 10°C/min; it is cooled
15 from 150°C to 0°C at a temperature decreasing rate of 10°C/min;
and it is heated again to 150°C at a temperature increasing rate
of 10°C/min. Using the thus-obtained DSC curve and an
analysis program of a DSC-60 system, the glass transition
temperature (Tgr’) of the fixing aid-containing polyester resin is
20 calculated in a shoulder of the DSC curve corresponding to the
second temperature increase.
Notably, when two or more polyester resins are contained
in the toner, at least one of them may satisfy the above
expression.

25 The amount of the fixing aid contained in the toner is not

particularly limited and may be appropriately determined

20



WO 2009/ 142338Per hi P2009/ 059832 to the second tenperature increase.
Not ably, when two or nore polyester resins are contained in the toner, at

| east on f y satisfy the above expression. hidlokqsl Y, the
fixing amg(zf@ﬁ%g%#g by mass)-cont ai ni ng pol yester resi r%)CcTéJr%) dg}oh%g%ur ed

for glass transition tenﬁerature (Tgr'). First, a fixing aid (0.5 ng) and a
pol yester r ?1“%‘1‘11.‘5 Oy hempeseed Hhisapsafgnablyodleabyidnagady Bforgl uni num
the sanple container is placed on a holder unit; and. the holder unit 10is
set in an etedilese thama6ss bysmmps oté amederablys 8dhbiynmasd te 2086 er, a
DSC curve of the m xture is obtained by increasing or decreasing its

t enper at ur eby mass, onddenbasiosfplihectodal farshbans. ofSHecitbneal | Whieh i s heat ed
from20C to 150C at a tenperature increasing rate of 10Cinin; it is ooled

15 from 150(kd andéunt i8 1besnanat BUEbyeradasithe figieg ofidl@6&iHyt and it is
heated again to 150C at a tenperature increasing rate of 10Chnin. Using the

t hus- obkai [ 5 60 t th
us- obbai NAGFAXEnelY YR HABG A BMRLYS! SoRAGLARY RladindSte SOpsypt em L he

glass transition tenperature (Tgrl Xl ng al I ng pol yester

resinis ZQO%ItSHlel?él%dl% ﬁﬁﬂg%l%ger%t&a%ﬁ%%#@/%ﬁgfr CPRAd to the

second tenperature increase. WO O nore polyester
5115 2 RN Bk Gy Shabf 3 1S s SRR AT Y, 10
ot P, IS, BN 02, BPRLPY ALy gt erm e VO
resistance/storage stability.
10 < Binder resin >
The binder resin contains a polyester resin.
- Polyester resin -
The polyester resin is not particularly limited and may be
appropriately selected depending on the purpose.
15 The polyester resin is formed through dehydration
condensation between a polyhydric alcohol and a polycarboxylic
acid.
Examples of the polyhydric alcohol include ethylene
glycol, propylene glycol, 1,3-butanediol, 1,4-butanediol,
20  2,3-butanediol, diethylene glycol, triethylene glycol,
1,5-pentanediol, 1,6-hexanediol, neopentyl glycol,
2-ethyl-1,3-hexanediol, hydrogenated bisphenol A; and dihydric
alcohols formed by adding, to bisphenol A, a cyclic ether (e.g.,
ethylene oxide or propylene oxide).
25 Also, alcohols having three or more hydroxyl groups are

preferably used for crosslinking the polyester resin. Examples
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depending on the purpose_ It is preferably 2% by nass or nore and | ess than
25% by mass, nore preferably 3% by mass to 20% by mass, on Lhe basi s ﬁf t he
total ampunt of the toner. Wen the amount is |ess than 2% mass, the
fixing ai 6“(98@42%% 5sufficiently exhibit its effects, P&ﬁ"@’ﬁ%{@é{’P?Vil eadi ng
to a poor |lgwtenperature fixing property of the formed toner. Wereas when
t he anmount °f $hespkephofmbavineridinee enanory hydroand gronp seiriluide a poor

of fset resistance and a poor heat resistance/storage stability. 10 < Bi nder
resin > Theothitabr 1,28 6rhecatre tesral, phHysstlatane piemtaerPohydsl er resin -
The pol yester resin is not particularly limted and nay be appropriately

sel ect ed ddpgewltayyshrited, prippasteryShretodply2 gt Butagstriols formed through
dehydrati on condensati on between a pol yhydric al cohol and a pol ycarboxylic

aci d. 1,2,5E581p4 8611961, fK @by ¥ dhie¢h#l pid nd ti¢dLde et hyl ene gl ycol,
propyl ene glycol, 1, 3-butanediol, 1,4-butanediol, 202, 3-butanediol,

di et hyl£neg avi-1tpige y diol, 1, 6-hexanediol,
neopent yl g?l?)gglﬁly 2- et h?@?ﬁ%ﬁiﬁg)}éﬁggflgﬁh§ﬁd}§rmcl)ggﬁét ed bi sphenol A; and

ST < ol oyt Y 085 SR i, ol SEher (S

hydroxyl groups Eg(%mples of the polycarboxylic acid include
benzenedicarboxylic acids (e.g., phthalic acid, isophthalic acid
and terephthalic acid) and anhydrides thereof; alkyldicarboxylic

10 acids (e.g., succinic acid, adipic acid, sebacic acid and azelaic
acid) and anhydrides thereof; unsaturated dibasic acids (e.g.,
maleic acid, citraconic acid, itaconic acid, alkenyl_succinic acid,
fumaric acid and mesaconic acid); unsaturated dibasic acid
anhydrides (e.g., maleic anhydride, citraconic anhydride,

15 itaconic anhydride and alkenylsuccinic anhydride); trimellitic
acid, pyromellitic acid, 1,2,4-benzenetricarboxylic acid,
1,2,5-benzenetricarboxylic acid, 2,5,7-naphthalenetricarboxylic
acid, 1,2,4-naphthalenetricarboxylic.acid,
1,2,4-butanetricarboxylic acid, 1,2,5-haxanetricarboxylic acid,

20 1,3-dicarboxyl-2-methyl-2-methylenecarboxypropane,
tetrakis(methylenecarboxy)methane,
1,2,7,8-octanetetracarboxylic acid, Enpol trimer acid; anhydrides
thereof; and partial alkyl esters of thereof.

The acid value of the polyester resin is not particularly

25 limited and may be appropriately determined depending on the

purpose. It is preferably 5 mgKOH/g or higher and lower than
22



preferably used for crosslinking the polyester resin. Exanples WO
2009/ 142338PCl UP2009A159832 of the al cohols having three or nore hydroxyl

groups i RghueRSeRItol, 1,2, 3, 6-hexanetetrol, 1, 4. sor biplgp009/059832
pent aeryt hri to(, ntaerythritol, tripentaerythritol, 1,2,4-butanetriol,

1,2,5-pentapetri | ycerol, 2zne | pr opa iol, ..

2 methy1- 1. 80 Pekonler rypre Pr?%rﬂmofitﬂﬁgﬁgﬁfﬂ/gi%mw BRdpiaTEeBing

1, 3, 5-tri hydroxybenzepe. Exanpl es_ of _the pol yearboxylic acid

i ncl ude ben&@%&%&%%@%ﬁﬂ(% aWhen thejacidyadupiis loaver thaspht hal i ¢ acid
and terephthalic _acid) and anhydrides thereof; alkyldicarboxylic IC)acids
(e.g., succiogikObied the pobiastarirg¢sin etxdubitsai vk dwnce dadfiaity £or d) and
anhydri des thereof; unsaturated dibasic acids (e.g., maleic acid,

ci traconi c papelr; i.eacomommondy wdd nytbordin ginte dnid, pfatenaidldty aci d and
mesaconi ¢ acid); unsaturated dibasic acid anhydrides (e.g., maleic

anhydri de, dégirabion a lawrtdinpera tirel iREOHIProp¥itdrd fich@ngnakkemyl succinic
anhydride); trinellitic acid, pyronellitic acid, 1,2,4-benzenetricarboxylic

acid, 1,2, 5 d@Ri6ASthe Gk AFFRSIE to2nSed tivANYIIRLGNE I hedh hoxy! i ¢ acid,
1, 2, 4- napht hal enetri carboxylic.acid, 1,2,4-butanetricarboxylic acid,

1, 2, 5- haxa il Ve ! .
301 3. dr narfedtR BAEHor g fiage, Furthermoro, when the acid value

Lotk (oL WARIECRAROK BROBDE. ol oyl ARSHE U ATACBILNY 2! Ly ot
mmy be appriPALUS WECPriid HORCAENIAG BhsEREoTPROLS STHVIRE B & o abl y
> 1ngl (1:00_|i %i}?lrngiagg,erregﬂ tilng\,\{enr tltlgnghe toner may not exhibit a
sufficient low-temperature fixing property. Whereas when the
acid value is 40 mgKOH/g or higher, the toner tends to be
affected by environmental factors, for example, under
high-temperature, high-humidity conditions or low-temperature,
15 low-humidity conditions, potentially leading to image failure.
Notably, when two or more polyester resins are contained
in the toner, at least one of them may meet the above
require;_xlents; l.e., may have an aqid Ygl_ug falling within the
above 'raﬁge. | | o
20 The hydroxyl value of the polyester resin is not
particularly limited and may be appropriately determined
depending on the purpose. It is preferably 5 mgKOH/g or
higher and lower than 100 mgKOH/g, more preferably 20
mgKOH/g or higher and lower than 60 mgKOH/g. When the

25 hydroxyl value is lower than 5 mgKOH/g, the polyester resin

exhibits a reduced affinity for paper; i.e., a commonly used
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WO 2009/ 142338PCT/ JP2009/ 059832 40 ngKOH g, nore preferably 10 nmgKOH g or
hi gher and | ower than 30 ngKOH g. Wen the acid value is |ower than 5

KOH g, ixgster resin exhibits a reduced affini tyfahoRAR6dz, -6, a
ggm‘mnl yvfjdgg%@?ecgfdi ng nedium potentially 5 degrading a ~F‘i(')therrper ature

fixin roper of the;toner. In addition, .the toner is difficult to

negat igvgl ygg %ér/%lélg %‘?@I‘I‘%?%‘é@?‘ﬁgﬂ%’ fiﬁgrfggiﬁ‘rﬁld‘ %g‘éﬁmpﬁfﬁﬁ'&%ge, wheln
the acid value is |ower t S nmgKOH g, the polyester resin nmay be poorly
conpat i bl e \i0F RreRgRLY %@?ﬁe 4AP@s- bdsetddipautibedomamis difficuls fixing
aid, resulting in that the toner may not exhibit a sufficient

| ow t enper 5@ Fregativelygcharoger mhichhmayade gihede tthe fooindeddimmeges 40 ngKOH g
or higher, the toner tends to be affected by environmental factors, for
exanpl e, uHdethergroneenpkent thre hyldirghyhurildetis oveti thams 50mgKOH/g,

| ow-tenperature, 15 lowhumdity conditions, potentially |eading to imge

failures the polybstablysinhery heopesrlyoésmpaltilsiet Rtk &St yaa&icont ai ned
in the toner, at |east one of them nmay neet the above requirenents; i.e.,

may have aanfidiedb¥8bdeo@pbind Mrng 498 ARPNE aﬁafj%gumﬂ%iﬂmmxy' _val ue
of the polyester resin is not particularly limted and may be appropriately

: : ] -i s, f | or hi gher
det er m nedyKleRsndirng a nnéf‘%xﬂ'fﬁﬁoéesl}i{ffm ﬁg@éﬁ %@Ma@uw%

and | ower than 100 ngKOH g, nore prefera g or and | ower

2 TRl oL PN 51y L DBR BT,

used higher, the toner tends to be affected by environmental factors,

10 for example, under high-temperature, high-humidity conditions
or low-temperature, low-humidity conditions, potentially leading
to 1image failure.

Notably, when two or more polyester resins are contained
in the toner, at least one of them may meet the above

15 requirements; i.e., may have a hydroxyl value falling within the
above range.

THF soluble matter of the polyester resin preferably has
such a. molecular weight distribution that at least one peak
exists in a range of M.W. 3,000 to MW 50,000, since the formed

20 toner has a desired fixing property and an offset resistance.
More preferably, it has such a molecular weight distribution
that at least one peak exists in a range of M.W. 5,000 to M.W.
20,000. In addition, THF soluble matter of the polyester resin
preferably contains a component having a molecular weight of

25 100,000 or lower in an amount of 60% by mass to 100% by mass.

Here, the molecular weight distribution of the polyester
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WO 2009/ 142338PCT/ JP20091059832 recordi ng nedium potentially degrading a
| ow-tenperature fixing property of the toner. In addition, the toner is

difficult_tao tively charge, which nay degrade the f i
Furthernﬁyéfm&ﬁgﬁn?he hydr oxyl value is lower than 5 in%ﬁ%@?ﬁk@@gﬁ‘%he

pol yester resin may be poorly conpatible with a fatty acid am de-based
conpound seevimgsaveastursdidiraugh gel perimeation: ghrompsogemrhy may not
exhibit a sufficient |owtenperature fixing property. \Wereas when the

hydr oxyl vAIGRC) sisifg HHOrisp splnémgher, the toner tends to he affected by
environnmental factors for exanple, under high-tenperature, high-humdity
condi tions or | o« phesatansition-tewnpdiatueof@i) odrthe polyenieal |y | eadi ng

to image failure. Not abl y, when two or nore polyester resins are
cont ai ned ifRsihestARFErably 5826t o P gBk rted 16 B4 n 18TF GAbRAGRe 15
requirenents; i.e., may have a hydroxyl value falling within the above

range. s = preferdblyoBhte! o KRLhEE AHd 10 RANER 7 A3bth Rl er ably has
cul ar g

such a. nol t distrrbution that at least one peak exists in a

range of Mv\é\éwfp’og% oté(n) atol\{l]a\#\lls}ié?g ’d%%%‘ éitgﬁ%rt %r%%%r%%b%&t%?nﬁ’hgﬁs a desired

fixing prop resi stance. re efera as such a

mol ecul ar i ght .di stributjon that | eagt ong peak,exists a range of
MW 5, 000\%6 WP %(IC’)(S’B' i"ré)‘%&i"idia%"f’eﬁ%ltbaé’osgb&e%hﬁt o‘yn%# r%f)ﬁ‘grpol yest er
resin preferably_contains a _conponent having a | ecul ar wei ght of 25
100, 000 or lﬁmpllawta%aﬁ%g&ﬂtssé%%ygnﬁ%agg abgge&ﬁ%g%m%, i’ﬁe
mol ecul ar wei ght distribution of the pol yester o

addition, the binder resin is sufficiently softened by the fixing

10 aid, and thus contributes greatly to production of a toner
excellent in low-temperature fixing property.

The binder resin may further contain a resin other than
the polyester resin. Examples thereof include homopolymers or
copolymers formed of, for example, styrene monomers, acrylic

15 monomers and/or methacrylic monomers; polyol resins; phenol
resins; silicone resins; polyurethane resins; polyamide resins;
furan resins; epoxy resins; xylene resins; terpene resin;
coumarone-indene resins; polycarbonate resins; and petroleum
resins. These resins may be used alone or in combination;

20 < Releasing agent >

The releasing agent is not particularly limited and may
be appropriately selected depending on the purpose. The
melting point thereof is preferably low; i.e., 60°C or higher and
lower than 90°C. When dispersed together with the above

25 resins, such a low-melting-point releasing agent effectively

exhibits its releasing effects on the interface between a fixing
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WD 2009/ 142338PC / H2009/ 059832 resin is neasured through gel perneation
chromat ography (GPC) using THF as a solvent The glass transition

t enper at the polyester resin is preferably 55C or higher and

| ower th§¥8§%%8l%§ée 5 preferably 60C or higher and | ower "UHAN 882 1 om

t he viempoini of attaining desired toner storage stability_ Wen the Tg is
55C or hi gherlednandpach tomer gacticdlpe Thwedevonevhen axaaliless in
stability during storage at high tenperature. In addition, the binder resin
i s suffici enethanifmeiscempjoyed (fnxhirha wnildasang dderst sach rdsoilas great!y
to production of a toner excellent in |owtenperature fixing property.

The bi nder nogsapphied dntd hefixmnirallery, gesd hdit ket Rapidtag ceoilsyest er
resin. Exanples thereof include honopol yners or copolyners forned of, for
exanpl e, sttteiiedmononers, acrylic 15 nononmers and/ or nethacrylic nononers;
pol yol resins; phenol resins; silicone resins; polyurethane resins;

polyam g " esi nSTn/pATCERS, The SRR of LTS oINS GERRTe [osi "
The 1ol casing aagnun Snd Hus BxGARIL M eRINER s oG REP G B8 opr i at el y
Tow i e. . TOIRLPPfeitar i REREF, (RErfTGnt, SHBAEN Y o iefel hor wi th®
t he above 25resins,. such.a | ow nelting-point rel easing agent effectively
exhibits i Fathet 3&%‘%“2'11%&0%0%t%w&qrﬁttérﬁdé@%emmbénloam ihag
that of a conventionally used fixing roller. Thus, the releasing
10 agent preferably exhibits its releasing effects at lower
temperature. For this reason, a releasing agent having a
melting point lower than 90°C is preferably used. Also, when
the melting point of the releasing agent is lower than 60°C,
toner storage stability may be poor at high temperature,
15 potentially leading to image failure.
Examples of the releasing agent include natural waxes
such as vegetable waxes (e.g., carnauba wax, cotton wax, Japan
wax and rice wax), animal waxes (e.g., bees wax.and lanolin),
mineral wazes (e.g., ozokelite and ceresine) and petroleum
20 waxes (e.g., paraffin waxes, microcrystalline waxes and
petrolatum); synthetic hydrocarbon waxes (e.g., Fischer-Tropsch
waxes, polyethylene waxes and polypropylene waxes); and
synthetic waxes (e.g., ester waxes, ketone waxes and ether
waxes). Further examples include fatty acid amide-based
25 compounds such as 12-hydroxystearic acid amide, stearic amide,
phthalic anhydride imide and chlorinated hydrocarbons;
26



WO 2009/ 142338PI CTUP2009/ 059832 rol l er and each toner particle. Thus, even
when an oil-less nmechanismis enployed (in which a rel easing agent such as

oil is nog, 32%)4/14 gssonto a fixing roller), good hot offsgl-85be3dRSE 1S

att ai ned. " Pri particul ar, the toner of the present invention contains a
fixing aid _and thus exhibits an. excellent_ |owtenperature fixing.property.
The toner, lOMEmRe rcé‘iaréw?%ﬁfyﬁtcﬁﬁ & PR 1 SANB| SU Gy ap A4 HiGhose
tenperature is set to be |ower than that of a conventionally used fixing
rol | er. Thuwomppelymeassieng., Welyent stoaaydrmpthaexyliasetandt s” r el easi ng
effects at tenperature. For this reason, a releasing agent having a nelting
poi nt | owerpdliyan-19a@yilsmpthherykite) wendl acAy bie, cogrdymdms felgtj ng point of
the rel easing agent is |ower than 60C, toner storage stability nay he poor

at hi gh t enpetaitykeacpplatetéehylyn addicrglite copabhark)yrend Exanpl es
of the rel easing agent include natural axes such as vegetable waxes (e.g.,

carnaubg WetyGhf1PRe Woly méRa B aldy ga o h k CARY1 Blowjp %85 c8d& chaiges wax and
m neral waxeS (e.g., ozokelite and ceresine) "and petrol eum 20 waxes (e.g.,

Ear affin “%ﬁ%neéﬂ%éﬂﬁrﬂﬂ%&{%meé%cﬂ ds phahfih waxakhetic
ydrocar bon waxes (e
polyethylene waxes and polypropylene waxes are preferred,
since they impart a sufficient low-temperature fixing property to
the formed toner. This 1s because these waxes are poorly
10 compatible with the fatty acid amide-based compound serving as
a fixing aid and thus, these components (the waxes and the fatty
acid amide component) independently exhibit their effects
without mutually degrading their functions.
These releasing agents may be used alone or in
15 combination.

The amount of the releasing agent contained in the toner
is not particularly limited and may be appropriately determined
depending on the purpose. It is preferably 1% by mass to 30%
by mass on the basis of the total amount of the toner. When the

20 amount is less than 1% by mass on the basis of the total amount
of the toner, the formed toner may exhibit a poor offset
resistance. Whereas when the amount is more than 30% by
mass on the basis of the total amount of the toner, the formed
toner may involve considerable filming, and fogging may occur

25 in the formed image.

(Colorant)
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waxes, polyethyl ene waxes arid pol ypropyl ene waxes); and synthetic waxes
(e.g., ester waxes, ketone waxes and ether waxes). Further exanples include

fatty ac%g@?;igﬁ?ﬁsed 25 conpounds such as 1. 2-hydr OX?@@‘E‘{%@Q’%@"’Q am de,

stearic am alic anhydride imde and chlorinate ons; WO
2009/ 142338PCT/ Jgfzoog 059832 | ow nol ecul ar - wei ght crést al l'i ne pol yner
resins such as admf relogmdpmiaynbe aRrrepriagelyyselestedrdapendimepn at e and

poly-n-lauryl nethacrylate) and acrylic copolynmers (e.g., n-stearyl

acryl at e- etthyl PHERORR Ix0mt knewpollyreras)d pagténte: yskahmipke spdigmeexfs havi ng
a long al kyl group as a side chain. Anong them hydrocarbon waxes such as
par af fi n warekydpehybohyblack, wageesand dyel, ypswblheke napiahdrelpsef erred,
since they inpart a sufficient lowtenperature fixing property to the

formed tond, Hilisa yellbrcal®, tieaade)esadosiutnofdlYow) yelRattdhe with the
fatty acid am de-based conpound serving as a fixing aid and thus, these

conponest s ofiAe, ?@H@% 8BHet, Neelabt Ve AL (i3RI G/ FOIRBINGYLY a-BAsNgHdent |y

exhibit their effects without nutually degrading thei’r functions. These

rel easing %QPQEHOW?‘WIQESH%I%OG@R,O%i RN nGeRb! ﬁo @t X%lé?ngyThe armunt

of the releasing agent coritained in'the toner 1Is part limted
ond, T, PeAAPAIRLL Sl 90 AEI 63, SSRPELORLSALELY (NEBTFpbdnbin o
BLAt Rt R L RENTS RN R R
RN 8 T S T S R R A R
film nPd arfga(fi%%%in?l iorrrlla,ycz?((i:&ui{lmz 5reidr,1 cglrzi%{g&ng%ricg?'gefed, antimony

vermilion, permanent red 4R, parared, fiser red,

parachloroorthonitro anilin red, lithol fast scarlet G, brilliant

fast scarlet, brilliant carmine BS, permanent red (F2R, F4R,

FRL, FRLL and F4RH), fast scarlet VD, vulcan fast rubin B,

15 brilliant scarlet G, lithol rubin GX, permanent red F5R, brilliant
carmin 6B, pigment scarlet 3B, bordeaux 5B, toluidine Maroon,
permanent bordeaux F2K, Helio bordeaux BL, bordeaux 10B,

BON maroon light, BON maroon medium, eosin lake, rhodamine
lake B, rhodamine lake Y, alizarin lake, thioindigo red B,

20 thioindigo maroon, oil red, quinacridone red, pyrazolone red,
polyazo red, chrome vermilion, benzidine orange, perinone
orange, oil orange, cobalt blue, cerulean blue, alkali blue lake,
peacock blue lake, victoria blue lake, metal-free phthalocyanin
blue, phthalocyanin blue, fast sky blue, indanthrene blue (RS

25 and BC), indigo, ultramarine, iron blue, anthraquinon blue, fast

violet B, methylviolet lake, cobalt purple, manganese violet,
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(Colorant) WO 2MP11 42338PCT13P20091059832 The col orant may be
appropriately sel ected dependi ng on the purpose from known dyes and

pi gment s. ?m St hereof include carbon bl ack, nigrosipgag, @Y¥6wosdsep bl ack,
napht hol v)s/'gf& ow%,ﬁsl—iansa yellowG 5G and G, cadm umyellow, yel Fow iron

oxi de, yellow ocher, Il ow | ead, titaniumyellow polyazo yellow oil
yel | ow, Harfg'é’xfé}q Yipled; anthragninng yiolet,Chreme gr44bWZINC BESRRI ne
yellow (Cl and G ), permanent _ yellow (NCO, vulcan fast yellow (5G ft),
tartrazi neldkemiumeride viandian, emeraddigresmnpigmeot B@en Bsoi ndol i non
yel l ow, colcothar, red lead, 10 lead vermlion, cadm umred, cadm um
mercury rediaphtheobgyeenrii green moldanend gree MR kpanmlaedhitsgreerd,
parachl oroorthonitro anilin red, lithol fast scarlet G brilliant fast
scarlet, brlakle, gitlcslotyaniBs, geenyenetlird @iifd® BreEARt faliudrR¥didend
FARH), fast scarlet VD, vnican fast rubin. B, 5 brilliant scarlet G 1lithol

rubin GX, paneeflewer £4dHethopénél 1 ant carm n 6B, pigment scarlet 3B,
bor deaux 5B, toluidine Maroon, pernmanent bordeaux F2K, Helio bordeaux BL,

bordeaux 10B, BON'REEORB1EA s gr\llb?glﬁé;&ptaggﬂie#g@ iﬁ%ﬁﬁb@ﬁgnt hod. am ne

| ake B, rhodatnine |ake Y, alizari I oi ndi go t hi oi ndi go

o ol oo pere: (i NBACLANS Ot coREARCLOREA T iR FNAESH e s nBRY P

verm |ion, benzidi ne orange, p otte orange, _ _

ot al 11 e RGEH SRR Be Ha S e e aRrAPal el r e e o,

i ndant hrene, bl ue, (RS 25 and BC), indigo, ulf{ranmarine, iron blue

ant hr aqui nSIFRATANG 98 the pugpose. n&@h‘;ﬁl protesablyls komapss sarki’%,

mangan%(s)e \i)lyOImeaEs’s, mrgol?rgéfggl%?)?gglbjyprzl?:sgs/ 859180?:’/% by mass, on the
basis of the total amount of the toner. When the amount is less
than 1% by mass, the formed toner may degrade in coloring
performance. Whereas when the amount is more than 15% by
mass, the pigment is not sufficiently dispersed in the toner,

15 potentially leading to a drop in coloring performance and

degradation in electrical characteristics of the formed toner.

The colorant may be mixed with a resin to form a
masterbatch. Examples of the resin include polyesters,
polymers of a substituted or unsubstituted styrene, styrene

20 copolymers, polymethyl methacrylates, polybutyl methacrylates,
polyvinyl chlorides, polyvinyl acetates, polyethylenes,
polypropylenes, epoxy resins, epoxy polyol resins, polyurethanes,
polyamides, polyvinyl butyrals, polyacrylic acid resins, rosin,
modified rosins, terpene resins, aliphatic or alicyclic

25 hydrocarbon resins, aromatic petroleum resins, chlorinated

paraffins and paraffin waxes.
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di oxane viol et, anthraquinon violet, chrone green, zinc green, chrom um
oxide, viridian, enerald green, pignent green B, naphthol green B, green

gol d, aciglh df8gihsheke, nalachite green | ake, phthal Ocyﬁi;}%'lﬂﬁzwﬁ%&?ﬁese

ant hraqui non green, titaniumoxide, 5 zinc flower and opone.

col orants may be,uysed al ane or IB conb(in tion. . ._The anount of the
col orant cont ai ned'9%F THEIDSHAY Pe WRd 3LoRe O @ comhigatieonand may be
appropriately determ nfled dependi ng on the purgos_e. It is preferably 1% by
mass to 15% 10 b Xr?d%?,eﬁfrﬁ‘féiﬁrbﬁ Bpry ofw pybatiduted a0 by nass, on the
basis of the total ampbunt of the toner. Wen the anount is |ess than 1% by
nmass, the fudswhbtioHed styrefyindmdapoly shyirageper f or mance. \Wier eas when
the amount is nore than 15% by mass, the pigment is not sufficiently

di spersed ipelyrechbmerstytbnps) amd ablyvimddoh@des.a drop in col oring
performance and degradation in electrical characteristics of the fornmed

toner. 5 TR aeopbéa ot theys e efeX@sh olylbe & 1€slviid 0 form a
mast er bat ch. Exanpl es of the resin include polyesters, polyners of a

Subst i t ut egpFedighbRLdastg e Ab Moy mrk! QBErafe GARYNVIERES. PO! yITEt hy|

met hacryl ates, polybutyl nethacrylates, polyviny es, pol yvinyl

acetates, pghyBIM¥LEN rm-gﬁewr%ﬁ@ggicy?&qé%% sins, epoxy polyol resins,

pol yur et hanes, “pol yam des, p _ _ polyacrylic ia_ci d r5esi ns,
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paraffin m@égglymers, styrene-ethyl acrylate copolymers, styrene-butyl

10 acrylate copolymers, styrene-octyl acrylate copolymers,
styrene-methyl methacrylate copolymers, styrene-ethyl
methacrylate copolymers, styrene-butyl methacrylate
copolymers, styrene-methyl a-chloromethacrylate copolymers,
styrene-acrylonitrile copolymers, styrene-vinyl methyl ketone

15 copolymers, styrene-butadiene copolymers, styrene-isoprene
copolymers, styrene-acrylonitrile-indene copolymers,
styrene-maleic acid copolymers and styrene-maleic acid ester
copolymers.

The masterbatch can be prepared by mixing or kneading a

20 colorant with a resin through application of high shearing force.
Preferably, an organic solvent may be used for improving mixing
of these materials. Further, a so-called flashing method is
preferably used, since a wet cake of the colorant can be directly
used (i.e., no drying is required). Here, the flashing method is

25 a method in which an aqueous paste containing a colorant is

mixed or kneaded with a resin and an organic solvent, and then
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WO 2009/ 142338PCT/ JP20091059832 These resins may be used alone or in

conbi nati on. Exanpl es of the polyners of a substituted or
unsubst i tY&b%oﬁfdiﬁne i ncl ude pol ystyrenes, poly(p-chl orgstphPRsdssand
pol yvi nyl t ol uenes. Exanpl es of the styrene copolyners include

styrene-p-chl orostyrene copol yners, styrene:propyl ene copol yners,

styr ene- vi ﬁ?ﬁ Sand ‘éob‘iﬁ‘&ﬁféF%?‘féPytrLté]é%’r‘E&P e ROVetBRVELEE A b s,
styrene-net hyl acry| ate copol yners, styrene-ethyl acrylate copol yners,

st yr ene- buttfie PEEaRIG Faltveiopoly fBis mitipedkaegdipe, fox wrapep@omﬂ yners,
styrene-net hyl nethacrylate copolyners, styrene-ethyl nethacrylate

copol yner s, highysbparing Wispetserxfe.izat @ tdmwl-ynﬂrm,illgtmam’ma meety|

a-chl oronet hacryl at e copol yners, styrene-acrylonitrile copolyners,-vinyl
net hyl ket on® thapotymmpione stisy¥ ene- but adi ene copol yners, styrene-i soprene
copol yners, styrene-acrylonitrile-indene copol yners, styrene-nmaleic acid

copol ymgrs and stRx£mg1eBlf the6tHe fToip6REALY TBhTaidd® iMBHELEHREEN can be
prepared by m xi ng or kneading a 20 colorant with a resin through

appl i cati onpeiudé W chAPRE I RBRtEOIISRg f%&ﬁ&rﬁmr arfit AIGYPLriiQbyent my be
used for inproving m xing of these materi'als. Further, a so-called flashing

meUhod TS RAERRIADI e OEka i SR pR0VEL 7K S BladhBueahatancan be directly

used (i, e,, ing I's require rng method is 25 a

rechod 0 3 AUTRS B SuRR 3 AR SCh AP nlf i Xe0 o kneaded
2009/ 142338nPngIII6‘IanZé) Sgrle%,5€1):18'13p2henylmethane dyes, chrome-containing metal
10 complex dyes, molybdenum acid chelate pigments, rhodamine
dyes, alkoxy amines, quaternary ammonium salts (including
fluorine-modified quaternary ammonium salts), alkylamides,
phosphorus, phosphorus compounds, tungsten, tungsten
compounds, fluorine-based surfactants, metal salts of salicylic
15 acid, and metal salts of salicylic acid derivatives.
Also, the charge controlling agent may be a commercially
available product, and examples thereof include BONTRON 03
(nigrosine dye); BONTRON P-51 (quaternary ammonium salt),
BONTRON S-34 (metal azo-containing dye), E-82 (oxynaphthoic
20 acid-based metal complex), E-84 (salicylic acid-based metal
complex) and E-89 (phenol condensate) (these products are of
Orient Chemical Industries, Ltd.); TP-302 and TP-415
(quaternary ammonium salt molybdenum complex (these
products are of Hodogaya Chemical Co.); COPY CHARGE PSY
25 VP 2038 (quaternary ammonium salt), COPY BLUE PR

(triphenylmethane derivative), COPY CHARGE NEG VP2036
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the colorant is transferred to the resin to remove the water and the
organi c solvent In this m xing/ kneadi ng, for exanple, a high-shearing

di sperse s three-roll mll) may be used. < Qthgy, HJIP(B QLS >
5Exanpl egv%?oog/ﬁtzsgst her conmponents contained in the tonerC]i(;nc u@e a charge

pr over aGRACHHAHEY Ao eatD and BTy BB RS cont rol 11 ng
agent incluyde nigrosine dyes,_  triphenyl net hane dyes, chrone-contai ning

mgt al conpklg%estfygél?aﬁﬁﬁ/ﬂaérﬂfnhéépgs&I@él}%tIeRfﬁ' a8d LRod4di horayes,

al koxy am nes, quaternary anmmoniumsalts (including fluorine-nodified

quat er nar ycamﬁiﬁwgr(tbaw Prodaicky |axei efedappho€phbitUSe.,phbdphoopperonpounds,

t ungst en, tgggs&ien co_rrpounds)’,slafl uori ne- Eadsneﬂ(lj_ surfigtggé_s, {T’?t;l salts of
salicylic phaoadocyamhnstpéryWanes qgafinsari ¢;cazeipdgdesn tatd vds.

Al so, the charge controlling agent nmay be a commercially avail abl e product,

and exanpl pslymeréotonmd wads BAVIRGN 2332 (faingt s A gdy@p, aBONERER: P- 51
(quaternary amoni um salt), BONTRON 8-34 (netal azo-containing dye), E-82

(oxynapht hatid 98apdchabedy el p¢ Qi @¢harG B th 58t fY sh ke, afid- based net al
conpl ex) and E%gg %)phenol ():rg‘r%torlengat e) (thegg products are of Oient

Cheni cal | ndust rirgsbtchaigel Boati 194k AR A5, H3UELEH NALYKAWRI UM sal t
are of dogaya

nol ybdenum conpl ex (these products em ca .); COPY
CHARCGE PSYCgI';}?\( 2t (quaternary ammoni um salt), COPY BLUE PR
(triphenyl met hane derivative), COPY CHARGE NEG VP2036 WO

2008 L2126 0o OB L LA TR SR 0, O, O
conpl elxo) (Egggfi 0o ul():grstig{lfaﬁgr ﬂgﬁ%gd%axi intla)cr:otié alf)ggb)p;rigtoeriger
determined depending on the purpose. For example, the
amount is preferably 0.1% by mass to 10% by mass, more
preferably 0.2% by mass to 5% by mass, on the basis of the
amount of the binder resin. When the amount is less than 0.1%

15 by mass, the charge controlling agent may not exhibit its
intrinsic effects. Whereas when the amount is more than 10%
by mass, the formed toner has too high chargeability, resulting
in that the charge controlling agent cannot. sufficiently exhibit
its effects. As a result, the electrostatic force increases’

20 between the developing roller and the toner, potentially
decreasing the fluidity of the toner or forming an image with
reduced color density.

The inorganic microparticles are used as an external
additive for imparting, for example, fluidity, developability and

25 chargeability to the toner. Examples of the inorganic

microparticles include silica, alumina, titanium oxide, barium
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pht hal ocyani ne; peryl ene; quinacrido.ne; no pignents; and pol yneric
conpounds having, as a functional group, a sulfonic acid group, carboxyl

group, quahshRALysgmmoni um salt, etc. These chapgg/,;p00bHfksAdent s
may be used al’'one or in conbination. The anmount of the charge controlling
agent added.to the 10 toner is _not particularly limted and nmay he

appr opr i at &HARC RASHE sHEpL hHiaNA S qadel g, HEaBate s tRONEM " t he anount
is preferably 0.1% by mass to 10% by nass, nore preferably 0,2% by nass to
5% by mass tli@natee 2asi exige, ttha (b?mﬂémtﬂbﬁatw%i pkfsr, mees.n. Wien the anmount
is less than 0.1%5 by mass, the charge controlling agent may not exhibit
its intrinsvallesfecits, dihtomasenmsne ath,artorohinm opide,tcemubWxidenass,
the formed toner has too high chargeability,resulting in that the charge
control | i ngedgebin eaithqtastivhosyridyidhinfbighesititn ekide! sirchmniani esul t,
the electrostatic force increase 20 between the developing roller and the

toner, poteridal burfem Sakate, bAeihi cdrbynate ! BLIiARLCa®bohat8] Ny an i nmage
wi th reduced col or density. The inorganic mcroparticles are used as

an exter nalsiﬁgghtda\%iagra%mﬁtcbggnitfrqaeexanpl e, fluidity, developability
and 25 chargeability to the toner. Exanples of the inorganic microparticles

i nclude silica, 1N i I.ani j . i .
2009/ 142338PCT/ Jﬁ%/ g‘%‘b‘%‘?’t{}i #‘?ﬁgﬁ"%gg‘%ﬁg‘*ﬁ%&’%ﬁ?i ?%%tael?nga etlm

titanate, strontiymtitanate, zinc oxide, tin oxide, silica sand, clay,
mca, woll ﬁgflgh‘i“t 108i at omaceous earth, chrom um oxi de, cerium oxide, red

iron oxide, antippny trioxide, rra?n%si um oxi dfe zi.rconi um
€ primary particle diameter of the inorganic

10 microparticles is preferably 5 nm to 2 pm, more preferably 5 nm
to 500 nm.

The amount of the inorganic microparticles contained in
the toner is preferably 0.01% by mass to 5.0% by mass, more
preferably 0.01% by mass to 2.0% by mass, on the basis of the

15 total amount of the toner. |

Also, the inorganic microparticles are preferably
subjected to a surface treatment using a flowability improver.
The thus-treated inorgapic microparticles have improved
hydrophobicity and thus, contribute to p_reventio.ﬁ of degradation

20 in flowability and/or chargeability even under high-humidity
conditions.

Examples of the flowability improver include silane
coupling agents, silylating agents, fluorinated alkyl
group-containing silane coupling agents, organic titanate-based

25 coupling agents, aluminum-based coupling agents, silicone oil

and modified silicone oil. When silica and titanium oxide are
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5 oxide, bariumsulfate, barium carbonate, calcium carbonate, silicon
carbide and silicon nitride. These inorganic mcroparticles may be

used alo } nmbi nation. The primary particle di angpt 2869/(}5 )
i nor gani (r?@%g&%lgﬁgarti cles is preferably 5 nmto 2 pm rr]g‘r'ipe pr e?j’g}r ably 5

nmto 500 nm The of the inorganic mcroparticles contained in the
toner is priesdH e@%g%t YnRER SP%'SJ;%?M b9 an8Efagepbre atmes e ASINE0. 01% by
mass to 2.0% by mass,. on the basis of the 15 total amount of the toner.

Al 'so, the ithéramiabikityrisparever andansedrast bydsbp hobhbg stlied amd a surface
treatment using a flowability inprover. The thus-treated inorganic

m cropart i diysbrapdwadic tptavietmhyxidephobi city and thus, contribute to
prevention of degradation 20 in flowability and/or chargeability even

andel - hi gh- huni lteycheanding pasformance infpesiirers abelridh@nabi ity
i nprover include silane coupling agents, silylating agents, fluorinated

al kyl g5 oupragiisel off agsisy g0 eaMPkbAST P Sle ¥R Rirdd WAL €- based 25
coupling agents, alum nu%,n basedﬁtbgupl ing agents, sill conée ol I and nodified

T A T R
surface treat "engushBfes of the cleaning performance improver include

fatty acid metal salts (e.g., zinc stearate and calcium stearate)

and polymer microparticles produced through soap-free

10  emulsification polymerization (e.g., polymethyl methacrylate
microparticls and polystyrene microparticles). Preferably, the
polymer microparticles have a relatively narrow particle size
distribution and a volume average particle diameter of 0.01 pum
to 1 pm.

15 Examples of the magnetic material include iron powder,
magnetite and ferrite. Note that the magnetic material is
preferably white in consideration of the color tone of the formed
toner.

The toner of the present invention is excellent in

20 low-temperature fixing property and offset resistance, and can
form a high-quality image for a long period of time. Thus, the
toner of the present invention may be used in various fields. In
particular, it is preferably used for image formation based on
electrophotography.

25 < Production method for toner (toner production method) >

The toner production method is not particularly limited
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the flowability inprover and used as hydrophobic silica and hydrophobic
titani um oxi de. The cl eaning perfornmance inprover is used for the 5 purpose

of easily_re I toner particles remaining after tran .

phot ocondﬁ{:otgﬁyl&ﬁg‘?’sa primary transfer medi um E?é?rfﬁ{l{eigb%fsgstsﬁe

cl eaning performance 3 'Troyer include fatiy acjid netal salts (e.g., zinc
stearate arﬂf“gépé‘yt}?ﬁ ﬁpé’épé’tr&teéﬂoseaﬁl"%@r‘f%% pRcihe pbﬁ’@&%&ed t hr ough

soap-free 10 enul sification polynerization ge. %_. , pol ynet hyl nethaeryl ate
m cropart i dremganyenyieyaldscknpwmopener preductmemeednds. t he pol yner

m croparticles have a relatively narrow particle size distribution and a
vol une averBgemydessi th exredifamel ede dnda din gppulvetizimg Bedipldss of t he
magnetic material include iron powder, magnetite and ferrite. Note that the

magnet i ¢ mgd ¢liyingdé riza the e e e elbd s Wi dselubicapsakgensiowimoethbéde agal or tone of
the fornmed toner. The toner of the present invention is excellent in 20

| ow-t emper ajpiialy birXhadalodPaldthodid 0OFIleseedissdifon AL FAikibar m a
hi gh-quality ifmge for a long period of tine. Thus, the toner of the

present i anﬁ@EiaQ?gr?xIY(rng)g)éy e iz 3461 hgéslgld;dsehg€gdﬁi%ﬁﬂﬂ?%ﬂferi‘%%} SC

preferably use r mat1 on on el ectrophot ography.

ot on B AORE oL R5Eg B SHHEH AR e ol A

200o] 1425381 10081059822 O, SRR S B4ht. e5LPguad ki o
during toner production.

10 - Kneading-pulverizing method -

One of the kneading-pulverizing methods is a method in
which a toner material containing at least a binder resin, a
colorant, a releasing agent and a fixing aid is melt-kneaded, and
then the thus-kneaded product is pulverized and classified to

15 produce toner base particles.

In this melt-kneading, the toner material is mixed and
then the resultant mixture is melt-kneaded with a melt kneader.
Examples of the melt kneader include uniaxial or biaxial
continuous kneaders r;md i)atch kneaders usi.n.‘.g a roll mill.

20 Preferred examples thereof include a KTK-type biaxial extruder
(product of KOBE STEEL. Ltd.); a TEM-type extruder (product
of TOSHIBA MACHINE CO., LTD.), a biaxial extruder (product
of KCK Co., Ltd.), a PCM-type biaxial exi;ruder (product of
IKEGAI LTD.) and a co-kneader (product of BUSS Company).

25 Preferably, the melt-kneading is performed under appropriate

conditions so as not to cleave the molecular chains of the binder

35



Exanpl es thereof include kneadi ng-pul veri zi ng nmet hods, polynerization
nmet hods, di ssol ution suspension nethods and 5 spray granul ati on net hods. O

t hese, di %0%5435% suspensi on met hods and pol yneri zat Lﬁﬁ%ﬂﬁﬁﬁgﬁ%@ﬁe

particularlTy preferred, since they enploy an agueous

fixing aid and thg polyester resin are difficult to be conpatible with each
ot her gduri ﬁ@s’c’bneﬁ‘hﬁr B%!H@teifaﬁ!quok}réa& welbkneadinents detewminednia of the
kneadi ng- pul veri zing nethods is a nmethod in which a toner nateri al

cont ai ni ng capsideration wifider spleiningapeigitorfithe indelresiing agent and a
fixing aid is nmelt-kneaded, and then the thus-kneaded product is pulverized
and cl assi Spedifically, privsiucbet rmpebaterpas matkshigher thah ihiehi s

nmel t - kneadi ng, the toner material is mxed and then the resultant m xture

i s nel t - kneaftethinigt foim tyeléakagaddrthExaslpkasa OLhhhes Rurkngager i ncl ude
uni axi al or biaxial continuous kneaders and batch kneaders using a roll

mlil. 20 Peeheidead by ameas; Wik Rfs wWhdd'dBeaekdffct ﬂf—‘rebiéﬂeéfhextfudef
(product of KOBE STEEL. Ltd.), a TEMtype extruder (product of TOSH BA

MACHI NE COjowbf Phhn 8h®isd¥idli r reedt <a§l 00, d.), a
PCM t ype bi axi al e>il<ltrudesr (prlo u%tw'gf’ ?&%&1@?{#5 Séél;(}’lggcsotﬂl(ttﬁeﬁ%er
(product of;; BHSat GQMR }1 25 Preferably, the nelt-kneading is perforned
under appropriate conditions so as not to cleave the nol ecul ar chai ns of

t he binder WO 2809/ 142338PCT{JP2009/ 059832 resin. ., The. tenperafyre during
nel t - kneadi ng is&lggtt ‘fﬁifé{fa}“rfe‘gé’ﬁgaéf& AP iIgHVsT 1444k te dprEhPAgtdeAt of the

bi nder 1 esig'this pulverization, the kneaded product is roughly pulverized

10  and then finely pulverized. Preferred examples of pulverizing
methods include a method in which the kneaded product is
crushed against a collision plate under a jet stream for
pulverization, a method in which the kneaded particles are
crushed one another under a jet stream for pulverization, and a

15 method in which the kneaded product is pulverized by passage
through the narrow gap between a mechanically rotating rotor
and a stator.

The thus;pulverjzed product is classified to prepare
particles having a pi-edetermined particle dif;lmeter. This

20  classification is performed by removing microparticles with a
cyclone, a decanter, a centrifugal separator, etc.

After completion of the above pulverization and
classification, the obtained pulverized product is classified in a
gas flow by the action of centrifugal force, whereby toner base

25 particles having a predetermined particle diameter can be

produced.
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Specifically, when the tenperature is nmuch higher than the softening point,
cl eavage of the nolecular chains occurs to a 5 considerabl e extent; whereas

when the L 8mpsabisse is much lower than the softening pq;(ﬂ‘?(JTZ(ﬂE/%?SH ci ent

di spersion state 1s difficult to attain. The t hus-kneaded product
kneaded product

IS | verized to rmpartjcles. In this Lverizatibon, th
: s lrogu\g;hl ;/Zpul vefé‘gléﬁefg‘ée%ﬂéf’ Pﬁ‘e?\x?‘?rrﬁi]yagaﬁ\;‘@?: ‘Zfe?l‘l.igﬁﬁiéf’eﬁ}"e&oﬂﬁﬁrrpl es of

pul veri zi ng‘ nmet hods, hncl ude a_éﬂst hod jn which the kneaded product is
crushed agdas& partisles.si swesilacallyngbe tonen partickes psd hﬁwéﬁpﬁaelon, a
met hod in which the kneaded particles are crushed one another under a jet
stream f or asldifeve agei maxedvdith eachwthed undenighrring kavrgledmpreduct i s
pul veri zed by passage through the narrow gap between a mechanically
rotating rotheraly thestaiear particles aréhmvdrest puthgrulyedizedduct is
classified to prepare particles having a predeterm ned particle dianeter.

Thi's 205 cl gasidictatdforhé expeFn#) aaditiyel enDyithgs tresbRamit| ¢hasrms h a
cyclone, a decanter, a centrifugal separator, etc. After conpletion

of the abowg Pet¥ENiGZAbF e d¥d3dnfd REShEECAL {0 m pdianlitHatesh pul veri zed
product is classified in a gas flow by the action of centrifugal force,

whereby to . tcles: .ok 11} icle dianeter
can be pr O%&%ggﬁﬁ?@g%e} S%§33’8‘B@%%85’?8§g§é§{1mw9r%% sequently, an
external additive is.added to.the toner has articles. Specifically, the
Coner " par (iR COBRRGTIRE" £5 AP A 1S HAREFe BFut baSeWuniTEER, other under
stirring using a mxer V\hei;:-by the toner particles are covered with

pul veri zed @@?B@H&%ﬂ%fﬁw ‘external additive. In this treatnent, in terms

of durability of the fornmed toner, it is inportant that an external
addi ti ¥@ (é.%‘?l,ymﬁéﬂg'léh?% meheParticles or resin microparticles) is nade

to adhere to toner base particles uniformly and firmy.
In the toner production method based on the

polymerization method, for example, a toner material containing
at least a modified polyester resin capable of forming a urea or
urethane bond, a colorant, a releasing agent and a fixing aid is

15 dissolved or dispersed in an organic solvent; the resultant
solution or dispersion is dispersed in an agqueous medium,
followed by polyaddition reaction; and the solvent of the
obtained dispersion is removed, followed by washing.

Examples of the modified polyester resin capable of

20 forming a urea or urethane bond include isocyanate
group-containing polyester prepolymer (A) which is produced
through reaction between a polyisocyanate (PIC) compound and
a terminal carboxyl or hydroxyl group of polyester. And, a
modified polyester resin whose molecular chain has been

25 crosslinked/elongated through reaction between the polyester

prepolymer and amine (B) provides a toner excellent in both
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10 - Pol ynerization nethod - I'n the toner production nethod based
on the polynerization nethod, for exanple, a toner material containing at

| east a b ol | yester resin capable of formng a rel.hane
(’:ﬂg(?bﬁobﬁgzsw y . LF&%%BOS%;%E‘

bond, a orant, a releasing agent and a fixing aid is is dssolved or

di spersed in an organic sqJvent; the resultant solution or dispersion is

di spersed i%wéﬁ?l%ﬂgé%%r 198 PR ENern S\ h o p {fsedineisast amesst | on; and the
solvent of the obtained dispersion is renmoved, followed by washing Exanples
of the nodified Paapenlas of sberp dapsmiyarsite20PIG) ronmpeundesacbuder et hane
bond i ncl ude i socyanate group-containing polyester prepolyner (A which is

produced t hhiplhgtiic gadyisvybetatesr(eag pdley somthyde ae (Ris)cyeonpend and a
term nal carboxyl or hydroxyl group of polyester. And, a nodified pol yester

resin whoshemahsoihlydenehdiisobpsnheeands crosslinked/ el ongated through
reacti on between the pol yester prepolyner and am ne (B) provides a toner

xcel | ent  y6-Aetdd cyWa 10094 (A3 3B REA )P 2008 Qe 1P a3t Qef & Xi NY
Sr operty and hot-c(): fsea'?gr esi]ﬁsl}tzlange. te) Q%Exakn)%;l\%sﬁgp thet pgley socyanat e

(1) comRup L a1 SR e o SR 1
52, 6-thi sogy kb OWRIDEVEIN 88 @) g, Fol FibTe §iR3eYhnaX8 RS (8- 9.,
diphenylmethane diisocyanate); aroma-aliphatic diisocyanates
(e.g., a, a, o, o’-tetramethylxylylene diisocyanate); and
10 isocyanates. In addition, there can be used products obtained
by blocking the above-listed polyisocyanates with a phenol
derivative, an oxime, a caprolactam, etc. These polyisocyante
compounds may be used alone or in combination.
The ratio of polyisocyanate (PIC) to hydroxyl
15 group-containing polyester is 5/1 to 1/1, preferably 4/1 to 1.2/1,
more preferably 2.5/1 to 1.5/1, in terms of the equivalent ratio
[NCOI/IOH] of isocyanate group [NCO] to hydroxyl group [OH].
The polyester prepolymer (A) preferably has, in one
molecule thereof, one or more isocyanate groups, more
20 preferably 1.5 groups to 3 groups on average, still more
preferably 1.8 groups to 2.5 groups on average.
Examples of the amine (B) which is reacted with the
polyester prepolymer include divalent amine compounds (B1),
tri- or more-valent amine compounds (B2), amino alcohols (B3),

25 aminomercaptans (B4), amino acids (B5), and amino-blocked

products (B6) of the amines (B1) to (B5).
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i sophorone diisocyanate and cycl ohexyl net hane dii socyanate); aromatic
dii socyanates (e.g., tolylene dil socyanate and di phenyl net hane di

ocyanat e)weBndJ{4pgt i ¢ diisocyanates (e.g., a, a, "-tet pARiphiobiydsyi ene
dii socyanate); and 10 isocyanates. In addition, there can be used products

der vt ve, an oNrREmelSediriedigh f nCR etk EUB L R L AR ounas

may be used al one or. conbi n?ti on. . The ratiQ of, polyisocyanate (PIC) to

hydr oxyl 15Hiosapticomtammneag

B -ydheqryleaediamigey | preferably 4/1 to

1.2/1, nore preferably 2,5/1 toin terns of the equivalent ratio [NCO/[OM

of i socyanatiethybiniupnediaminieyandxd4’ yhieminaHphenylmetheee))

»ol yest er

prepoly e (A) preferably has, in one nolecule thereof, e or nore isocyanate
groups nor al2éydietdeantinesl(eSggr oups to 3 groups on average, still nore
preferably 1..8 groups to 2.5 groups on average. Exanpl es of the

am ne (B) whutldiamin®asi3ddmhebhyhdicpelolestgkmptlepatyner include dival ent
am ne conpounds (81), tri- or ore-valent am ne conpounds (132), am no

al cohol s (IB3miry@IbRERELE AP @N80 rofbBPamGhey; 48d)ali
products (86) of the amnes (BOto (135). WD 2009/142338

Exanpl es ofy; %%Sveé_gg’te@ﬁ,

(e.g., phenylenediam et _ ue_nédl am ne
4,4' -di am r}?&ﬁﬁ%@ﬁ&i@eﬁé‘ i%en)_l'ingj.' cyclic diamnes (e.g.,

B

R4 tam no- bl ocked
CT/ JP2009/ 059832

féﬁlﬁ@g{ﬁ?fﬁwste(t?&hégﬁgﬁﬁ%d%mtei £ndi am nes

Examples of the tri- or more-valent amine compounds

10 (B2) include diethylenetriamine and triethylenetetramine.

Examples of the amino alcohol (B3) include ethanolamine

and hydroxyethylaniline.

Examples of the aminomercaptan (B4) include aminoethyl

mercaptan and aminopropyl mercaptan.

15 Examples of the amino acid (B5) include aminopropionic

acid and aminocaproic acid.

Examples of the amino-blocked product (B6) include

ketimine compounds and oxazolidine compounds derived from

the amines (B1) to (B5) and ketones (e.g., acetone, methyl ethyl

20 ketone and methyl isobutyl ketone). Among these amines (B),

the divalent amine compound (B1) is particularly preferred.

Also, particularly preferred is a mixture of the diamine (B1) and

a small amount of the tri- or more-valent amine compound (B2).

The ratio of isocyanate group-containing polyester

25 prepolymer (A) to amine (B) is preferably 1/2 to 2/1, more

preferably 1.5/1 to 1/1.5, still more preferably 1.2/1 to 1/1.2, in
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54, 4" -di am no- 3, 3' - di net hyl di cycl ohexyl met hane, di am necycl ohexane and
i sophoronedi am ne); and aliphatic diamnes (e.g., ethylenedi am ne,

t et r amet Ryd enediasy ne and hexanet hyl enedi ami ne) . Exanmplgsy phodotodssi - of
nor e-val ent am ne conpounds 0 (B2) include diethylenetriamne an

i ' . ' hol (B3) includ
et hano am EE R g ST RUTR ik O NFAE oS gt e o capt an

B4) inclu i noet hyl nercapt,ap and am nopropyl nercaptan. |sExanpl es of
ghe) ani no ﬁlglcgsrj( ﬁ%)alpﬁ'&‘? l%@“&’ﬁhﬁg[ﬁ‘jopi oni ¢ acid and ami nocaproic acid.
Exanpl es of the 1 no- bl ocked pr.oduct gg&? i ncl ude keti m ne conpounds and
oxazol i di ne corrp@g‘?d‘éolh@'r pyeduetigm medhadi hasedmm the (B5) and ket ones
(e.g., acetone, nethyl ethyl 20 ketone and nethyl isobutyl ketone). Anpbng
these ami naboyg)desdrabed yedlymeriw biorcorgtdunt caBlp rodugasphevicall y
preferred. Al so, particularly preferred is a mxture of the diam ne (B1)
and a smal forempatrtofles teainig- a m allr pavidcbndiamete reconpornds¢82) . The
ratio of isocyanate group-containing polyester 25 prepolyner (A) to amne
(B) is prefwathlibys bndironaientaldoadpreferably 1.5/1 to 1/1.5, still nore
preferably 1.2/1 to 1/1.2, in

(Developer)

The developer of the present invention contains the toner

of the present invention, and may further contain other

10 components such as a carrier. It may be, for example, a
one-component developer containing only a toner, or a
two-component developer containing a toner and a carrier.
When used in, for example, high-speed printers which respond to
increase in the recent information processing speed, it is

15 preferably used as a two-component developer from the
viewpoint of elongating its service life. Such a developer may
be used for various known electrophotographies based on, for
example, a magnetic one-component developing method, a
non-magnetic one-component developing method or a

20 two-component developing method.

When used as a one-component developer, the developer
of the present invention involves less change in diameter of each
toner particle even after repetitive cycles of consumption and
addition thereof, which prevents toner filming on a developing

25 roller and toner adhesion on surrounding members such as a

blade for forming a thin toner layer. Thus, even when used
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WO 2009/ 142338PCTI JP2009/ 059832 terns of the equivalent, ratio (NCQ/[J Hx1
of isoc -anate group [NCO to am no group [Nflx]. The toner production

met hod b%éq{)d&ﬂ&ﬂ? above-descri bed pol yneri zati on ngbl?ﬁgm(b?@?gggzoduce

spheri cal oner particles having a small particle dianmeter at 1 ow costs
with less environmental | oad.. (Devel oper) The devel oper of the

pr esent ing%‘HFF% Rt Qpﬁgﬁfwel& ge¥icefor pelonmpentod damertheand may
further contain other 10 conponents such as a carrier. It may be, for
exanpl e, adenelepemoreintaiosestaide, esneHenitrdeelopabilidser, or a

t wo- conponent devel oper containing a toner and a carrier, Wen used in, for
exanpl e, hi gh- spAddopwihdrensedhasha twspoo pomenicdeeskpar, tthe recent

i nformation processing speed, it is is preferably used as a two-conponent

devel oper teeeléper vfaleopréseiit BhPEFBionNDhv3lveSlie¥sCéhdhEe inSuch a
devel oper may be used for various known el ectrophot ographi es based on, for

exanpl e adi@ﬁi&b&%@é‘&cﬁ@%@??ﬁrt@@l@b@@hr&l’t@?"lﬁﬁ%rt@rrﬁ%ﬂ@%@ﬁ%i c
one- conponent devel opi ng net hod or a 20 two-conponent devel opi ng net hod.

Wen used S%SOJ)‘PE:{%BEH Bndgi{ﬁ'%li’%{r%?ﬁf}%eg%?' Owug,fewﬁ_vvpgﬁem

i nvention | ves less change 1 n er of each toner’ particle even after
SRR R R A I
such as a Bt ade, f&F ul Sidlalfs%hD18, 208N nPfivellpabinifyen When used
In the two-component developer, the carrier content is
10 preferably 90% by mass to 98% by mass, more preferably 93% by
mass to 97% by mass, on the basis of the total amount of the
two-component developer.
The carrier is not particularly limited, and preferably has
a core and a resin layer covering the core.
15 Examples of the material for the core include
manganese-strontium (Mn-Sr)-based materials (50 emu/g to 90
emu/g) and manganese-magnesium (Mn-Mg)-based materials (50
emu/g to 90 emu/g). These.may be used alone or in combination.
Notably, from the viewpoint of ensuring desired image density,
20 strongly magnetized materials (e.g., iron powder (100 emu/g or
higher) and magnetite (75 emu/g to 120 emu/g)) are preferably
used as the core. Meanwhile, from the viewpoint of
advantageously attaining high image quality and weakening
impact on a photoconductor on which surface toner particles are
25 retained in the chain-like form, weakly magnetized materials

(e.g., copper-zinc (Cu-Zn)-based materials (30 emu/g to 80
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WO 2009/ 142338PCT/ JP2009/ 059832 (stirred) in a devel oping device for a |ong
period of time, the devel oper maintains stable, excellent devel opability.

Al so, wh a two-conponent devel oper, the develﬁpﬁ pr esent
i nventi o%@gﬁtégs | ess change in dianeter of each toner p‘f’:lPrZ?J9éotF5eke%ven

after long-ter epetitive cycles of consunption and addition thereof.
Thus, eveneW@Lf"??ﬂg(?f?ha'éflyd&?@ﬂdfﬁ ﬁged‘é\}'ieee for a long period of tine,

t he devel oper maintains stable, excellent developability. In the

t wo- conponent deVBeciae, Prekerably ihas aorelavmeiavanager pavkiaht y 90% by mass
to 98% by mass, nore preferably 93% by mass to 97% by nmass, on the basis of
the total dimmeteofDH) afvbd qonpandio ey ehoperpreferably 20hemcts 8i0er i s not
particularly limted, and preferably has a core and a resin | ayer covering

the core. f[jhExakphes thie DI5® imbardldér thant D6 06 ehengdidlér has a
manganese-strontium (M-Sr)-based materials (50 emu/g to 90 emu/g) and

rranganese-gaﬁﬁe&'; aizd WistYab utias et LR IRlch oG eaPend t@ rifk enu/ g) .
e

These- may used al one or in conbination. Notably, fromthe viewpoint of

I
ensuri ng dgsi'des. | "PYS dﬁfhsé ; : ngligedxaterials (e.g.,
iron pomde?a?rldgo enu/ gs’or h.%élhbéfég‘éﬁ%b?}gg‘ln%’it??% ?&7% errue%g to 120 enu/g))

are pref erg@fynﬂgpgi @éugﬂfﬁ S%Eﬁ'er'\@&ﬂ%Hlf%/ f PRk EOSs WHEWR LR DB

advant ageously a ni ng I 'mage qua and Wweakeni'ng i npact on a
phot oconduct or _on i ch face t oner rticles are 25 tained in the
Chat ne i1 ke s BFaftirelhes Tl ey vhe Seeebf bR Re Feacgn bEp Tathter
(Cu-Zn)-baaed mat eri al s (t30l enu/g.to 80

ecreases, potentiall

y causing toner scattering. As a result, in

10 the case of full color images having a large solid portion,
reproducibility may degrade in, among others, the solid portion.

Examples of the material for the resin layer include
amino-based resins, polyvinyl-based resins, polystyrene-based
resins, halogenated olefin resins, polyester-based resins,

15 polycarbonate-based resins, polyethylene resins, polyvinyl
fluoride resins, polyvinylidene fluoride resins,
polytrifluoroethylene resins, polyhexafluoropropylene resins,
copolymers formed :p;f vinylidene fluoride and an acryli_c
monomer, copolymers formed of Vinsflidene ﬂuoﬁde and vinyl

20 fluoride, fluoroterpolmers such as terpolymers formed of
tetrafluoroethylene, vinylidene fluoride and a non-fluorinated
monomer, and silicone resins. These may be used alone or in
combination.

Examples of the amino-based resins include

25 urea-formaldehyde resins, melamine resins, benzoguanamine

resins, urea resins, polyamide resins and epoxy resins.
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WO 2009 2338PCTIJP2 9' 05983 enu/g)) are preferably used as the core. The
core preferably has a volune average particle dianeter (D50) of 10 pmto

150 p. m WwBhGodrsefsgrably 20 pmto 80 gm Wen the D50 i $cgfiphdoghsdshan 10
pm the carrier has a 5 particle size distribution nost of which correspond

to fine powder. us, netj,zati on per, parti,cl e.decreases, potentially
causing carrier g@’é‘f‘f”éﬂlgggo %%Pé’i V{/)Wélﬁgt"ﬁgdlﬁiflp§ lj‘rcigﬁgra Half 150 pm
the specific surface are f the carrier decreases,. p,(it ential]y causing
toner scat tX&S1R§: paly meiby mathacnylatge pedeacrrlomitrileopalyyiiides having a
large solid portion, reproducibility may degrade in, anong others, the

sol i d portiagetate, polyvibydnpleohodfandgolpvemyhbutyral.ne resin | ayer include
am no- based resins, polyvinyl-based resins, polystyrene-based resins,

hal ogenat ed ol ef iixargiles, gfot lye piody s tyaear: -baskedsre ialsyimaribdeat e- based
resins, polyethylene resins, polyvinyl fluoride resins, polyvinylidene

fluoride rgsilgstppéiyé aidd ueyﬁeﬁéﬂdce@reidaﬁ;lmgr,m@ﬁé.yhexafl uor opr opyl ene
resins, copolyners fornmed of vinylidene fluoride and an acrylic nononer,

copol yners for medg 04 mi{j18%! d 0K hialBEhd e dMleYi Yo sl {AdRIdede,
fluoroterpol mers such as erpoly -irs formed of tetrafl uoroethyl ene,

vi nyl i dene : ] g non-fl uorinated nononer, and silicone resins.
These may &Algggggglcgggr@re'i n conbi nati on. Exanpl es of the am no-based

resis el e 2o a6 el MG, R gmibRRzogvenen ne
terephthalate and polybutylene terephthalate.

10 If necessary, the resin layer may further contain, for
example, conductive powder. Examples of the material for the
conductive powder include metals, carbon black, titanium oxide,
tin oxide and zinc oxide. The average particle diameter of the
conductive powder is not particularly limited and is preferably 1

15 pm or smaller. When the average particle diameter is in excess
of 1 pm, electrical resistance may be difficult to control.

The resin layer may be formed, for example, as follows.
Specifically, a silicone resin, etc. are dissolved in a solvent to
prepare a coating liquid, and then the thus-prepared coating

20 liquid is applied onto the core surface with a known coating
method, followed by drying and baking. Examples of the
coating method include immersion methods, spray methods and
brush coating methods. Examples of the solvent include
toluene, xylene, methyl ethyl ketone, methyl isobutyl ketone and

25 cellosolve acetate. The baking method may be an external or

internal heating method. Examples thereof include methods
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WO 2009/ 142338PCT/ JP2009/ 059832 Exanpl es of the pol yvinyl - based
resins include acrylic resins, polynethyl mathacrylate, polyacrylonitrile,

pol yvi nyly@embaiRss pol yvi nyl al cohol and pol yvi nyl but yg&@},1p2009/059832
Exanpl es of the pol ystyrene-based resins include 5 polystyrene an

styrene-acryli.c copol yners. .Exanpl es of the hal ogenated olefin

regi ns i ncFHEEOFLRH A edz-ﬁYBFiedé?tn?%“macEx&nﬂPé@'thpet plegisigest er resins
i ncl ude pol yet hyl ene terephthal ate and pol ybutyl ene terephthal ate. 10If
necessary, '{HA¢%s3 Fofaye elaeirie fnrnace cuna diurngmfurexaee @ndconduct i ve
powder. Exanples of the material for the conductive powder include netals,
car bon bl aglethoidsagwnplopia glenidriow awe dedamdoni. nc oxi de. The average
particle dianmeter of the conductive powder is not particularly limted and

is preferably 1 Theummomurmsinef tke redhernaybe cavehaged jar thelcardiampier is in
excess of 1 um electrical resistance may be difficult to control.

The resi n peyferalbdy (00100 bFRMhadOf0 §X@9hE mass b tRMDasSREA flical |y, a
silicone resin, etc. are dissolved in a solvent to prepare a coating

liquid, anghtaemb® t! WehPaRA &I cwq;ém?éoa}ﬂnbagﬁdisi%s%%ﬁd onto the
d ol 'owed by

core surface with a known coating nethod, rying and baki ng.

brush coat| g wethase o apbrhOe RS BB B S SUAE T cne,
b el siones TN W LTS e B R e ™
chereor ol ra e Y0 2003 [panipCrl emins obpess epploving
el ectr ioc fgéﬂggieonoi)e% burner furnace; and nethods_enpl oyi ng m crowave
r adi at’in. ween carrier particles, potentially resulting in
failure to form uniform carrier particles.
The developer of the present invention may be suitably
used in image formation by various known electrophotographies
based on, for example, a magnetic one-component developing
15 method, a non-magnetic one-component developing method or a
two-component developing method.
< Toner accommodating container >
The toner accommodating container of the present
invention accommodates the toner of the present invention.
20  The container is not particularly limited and may be
appropriately selected from known containers. Examples
thereof include those having a cap and a container main body.
The size, shape, structure and material of the container
main body are not particularly limited. The container main

25  body preferably has, for example, a hollow-cylindrical shape.

Particularly preferably, it is a hollow-cylindrical body whose

14



The amount of the resin layer contained in the carrier is 5 preferably
0.01% by nmass to 5.0% by nass on the basis of the total anpunt of the
carrier. nount is |ess than 0.01% by mass, a L | ayer
may not begﬁezg?gtr/reg:‘%n the surface of a carrier. \Wereas \Al#k?gﬁt&@gh?}gﬂnt IS
nore than 5. 0% by the foryred resin | ayer becomes too thick to cause
10 adhesi or}%rv\%‘é%aa&ﬁrh?%rspﬂ&@ YCRERADESRE SOMCAVIOyCORERX TIOFEIQMS f ai | ure to
formuniformcarrier particles. The devel oper of the present

i nventi on regmporsullefhmhigbeean aceasdion amndhin onhigh vadé vekopeFown

el ectrophot ogr aphi es based on, for exanple, a magnetic one-conponent

devel opi ng ddsomeivahted cm-hm!yrmsfermad-tmoapmmibt(tmmndpjmhret hod or a
t wo- conponent devel opi ng nmet hod. < Toner accommobdating contai ner > The
toner accorrmdsiomg Thrt aidterif théeeforesenbt ipateidularlpdoeitatiamel t he
toner of the present invention. 20 The container is not particularly

l'imteds anciswf@@asgpmege Fr8hy wielcBCERE cbmmﬁap\maﬁp%a @éﬁ beEXanpl es

thereof include those having a cap and a container main The si ze,
shape, strygt ’W]{?‘H r

particul ar qu P{epr% ?Jéigh The ggirﬂegisﬁé?%}ra%@gegody pr él%gr 2b Fi#é%r
exanpl e, ari%l bgw; l ' n rsllﬁs?l p(S) yé)tq)ylene resins, polypropylene resins,

polystyrene resins, polyvinyl chloride resins, polyacrylic acids,
polycarbonate resins, ABS resins, polyacetal resins, etc.

10 This toner accommodating container has excellent
handleability; i.e., is suitable for storage, transportation, etc.
and is suitably used for supply of a developer with being
detachably mounted to the below-described process cartridge,
image forming apparatus, etc.

15 (Image forming method and image forming apparatus)

The image forming method of the present invention
preferably includes a latent electrostatic image forming step, a
developing step, a transfer step and a fixing step. More
preferably, it further includes a cleaning step. If necessary, it

20 may further include a charge-eliminating step, a recycling step
and a controlling step.

An image forming apparatus used in the present
invention preferably includes a latent electrostatic image
bearing member, a latent electrostatic image forming unit, a

25 developing unit, a transfer unit and a fixing unit. More

preferably, it further includes a cleaning unit. If necessary, it
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Particularly preferably, it is a hollowcylindrical body whose WO
2009/ 142338PCT1JP20091059832 i nner surface has spirally-arranged

concavo- gayyay1PRk4 i ons sonme or all of which can accor dﬂ@ﬁ@?@{“g%‘g ich a

devel oper acconmpdated can be transferred to an outl et por
rotation. The telirlial,q’afﬁﬁefor is not particularly limted and 5 is
pr ef er abl yTHOLBT PRefnt arharger alizeingidng weil xascyelingrwntt with high

di mensi onal accuracy._ Anong them preferred are pol yester resins,

pol yet hyl eaBdr 2giomdToHangptwity| ene resins, pol ystyrene resins, polyvinyl
chl oride resins, polyacrylic acids, polycarbonate resins, ABS resins,

pol yacet al resi n$heetmoagéddhird nigomext hadcofrthe giresg ntoivaintéon hasn excel | ent
handl eability; i.e., is suitable for storage, transportation, etc. and is

sui tably ubeddrdbraigibby thie tmdgeeforpeimghaphareitas ¢tetlee pakkynpounted to
t he bel ow descri bed process cartridge, inmage form ng apparatus, etc. 15

(1 mage o or 1 vn tTBhh At edlit e nFBAB c £ 1 TL BI: ﬁBB?’eafdﬁﬂing step call'Bel MBQE
form ng nethod of the present invention preferably inhcludes a Fat ent

el ect 1 oSt ahbFfdriReR HyOLHS 1016k CRIe A HSYRBRMEeS BPmith el LA e Step and a

fixing step. Mre préferably, 1t furt i'ncludes a cleaning step. If _
otop and’ sabse bR st bARbd BEHIMBA HTLHE Ry flenioestarache Loed 1 1 ne
HENT (L T ENEC ALt TN
Ljansrer ulidp 7R Fepestorped hy b fxlug waier ihd the other stepscan > -
10 be performed by the other units.
The latent electrostatic image forming step is a step of

forming a latent electrostatic image on a latent electrostatic

image bearing member such as a photoconductive insulator or a

photoconductor. In the latent electrostatic image bearing

15 member, its material, shape, structure, size, etc. are not
particularly limited and can be appropriately selected from
those known in the art. It preferably has a drum shape. Also,
the phqtoconductor is made, for example, of inorganic
photoconductor materials (e.g., amorphous silicon and serene)

20 and organic photoconductor materials (e.g., polysilane and
phthalopolymethine). Among them, amorphous silicon
photoconductors, etc. are preferably used in terms of attaining a
long service life.

The latent electrostatic image can be formed by the latent

25 electrostatic image forming unit, for example, as follows: a

surface of the latent electrostatic image bearing member is
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wo 2009/ 142338Pcmi n009/ 059832 may furtherlade a charge-elimnating unit a
recycling unit and a controlling unit. The imge form ng nethod of the

present 1\3¥eRid Q92N be performed by the inmage form ng RRPPERGMSsS t he
present 5 1nvention; the |latent electrostatic inmage formng step can be

performed by the latent electr ati.c image form ng.unij; the devel opi ng
step can bélHEPFE W%fﬁéﬂdﬁ@é?spﬁ%g% fye Copofianshbe lafeBtcan be
performed by the transfer unit; the fixing step can be perfornmed by the
fixing unitelegi@stpblotpagestarpming o ipslwdes o pharging deveeader units.
The |l atent electrostatic inmage formng step is a step of formng a | atent
el ect r ost atumiformedy drmrgingt the seirdace odttde atemdgeldodvostagiovmeage such as
a phot oconductive insulator or a photoconductor. In the |atent

el ect r ost atbemringoa elelbe r,ngn d sne ebxrosin g dawaicerfozl im apepese ixpustinge, size,
etc. are not particularly limted and can be appropriately selected from

those kpowthienstifficaréf thé 18t&HeledBEMroRBALR THhHFe W ngAimbehe .
phot oconduct or is nade, for exanple, of inorganic photoconductor materials

(e.g., anmorphous 8id hAR NP HEFiRBE) ROk i}'a‘iltﬂﬁﬂ_ﬁ?i)f 1M AL oRggct or

materials (e.g., polysilane and phthal opol ymet hi n€). Anong them anor phous

Tong servi AP bREFeo Pl el kBloi o8 ekt S sk HdTicls 1BV R "9 2
formed by the | atept 25 el ecirostaticfornn nit, f.Qr exa ,..as follows:
a surface df ORGP P SELY FABARCHYS FAYETLREY Phy THatoaf TbDer
blade, and non-contact charging devices employing corona
10 discharge (e.g., a corotron and a scorotron).
The exposing device is not particularly limited, so long as
an imagewise exposed image of interest can be formed on the
latent electrostatic image bearing member surface which has
been charged by the charging device. Examples thereof include
15 various exposing devices such as copy optical systems, rod lens
array systems, laser optical systems and liquid crystal shutter
optical systems. Notably, exposure may be performed by
imagewise exposing the latent electrostatic image bearing
member from the backside thereof. | |
20 The developing step is a step of developing the latent
electrostatic image using the toner of the present invention to
form a visible image with a developing unit. The developing
unit is not particularly limited, so long as development can be
performed using, for example, the toner of the present invention.

25 Preferred examples thereof include developing devices having a

developer accommodating container capable of employing a
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WO 2009/ 142338PCT/ JP2009/ 059832 uniformy charged and then i magew se
exposed. The latent electrostatic inmage formng unit includes a charging

devi ce f%%%ﬁg?/flﬂsﬁg y charging the surface of the |atentp(§—‘ll/ﬁ%({9@§%§5i c i nmage

beari ng ne and an exposi ng device for inmgew se exposing e surface

of the latent electrostatic i mage_ bearing nmenber. The charging device is
not parti cﬁ‘i‘%\‘inl%frl %Y’c%?tjﬁﬁsﬁi‘a%}’%@ﬁlﬁ& deyigenwhigh agrommesiatest

chargi ng devices having a_conductive or sem -conductive roller, brush,

film or rtbpelevslaper ofidhenpresemt arventiomang wenckemreapipdyithe cor ona
10di scharge (e.g., a corotron and a scorotrort). The exposing device is not
parti cul ar kgner #pttde, 1aste nitorlg ctiso sha ticminperges en expasixtti olage of i nterest can
be formed on the latent electrostatic inmage bearing nmenber surface which
has been changeshntyctt fevmhar gi e dbsv slopimyadelies ﬁlh@r@ﬂfplb?cd de¢ 15

vari ous exposing devices such as copy optical systens, rod |lens array

systens; | as&reDdeheddpitgs bRThod)br hily BeCl ¥8bAbcEFo ke gPti cal systens.
Not abl y, exposure may be perforned by imagew se exposing the | atent

el ectr st Ak §1tied8e MRAIbPIERMALe ! | HRARGHINIAGE LHENAR ¢nolIne

devel oping step is a step of vel opi ng t atent electro IC i mage

devel opi ng"an e abHel (FRT AN Bhns? R R IRPH P T od, "o 1 6

devel opi ng uni eve _ par ted, ﬁo | ong

et SN A A

having a developing device, the toner and carrier are stirred so that the

10 toner is charged by friction generated therebetween. The
charged toner is retained in the chain-like form on the surface of
the rotating magnetic roller to form a magnetic brush. The
magnetic roller is disposed in the vicinity of the latent
electrostatic image bearing member and thus, some of the toner

15 forming the magnetic brush are electrically adsorbed onto a
surface of the latent electrostatic image bearing member. As a
result, the electrostatic latent image is developed with the toner
to form a toner image on the surf_a_c_e of the latent electrostatic .
image béariﬁg member. The developing device accommodates

20  the developer of the present invention, and the developer may be
a one-component developer or a two-component developer.

The transfer step is a step of transferring the toner image

onto a recording medium by charging, using a transfer charging
device, the latent electrostatic image bearing member on which

25 the toner image has been formed, and can be performed by a

transfer unit. Preferably, the transfer step includes a primary
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devel oper accommopdati ng cont ai ner capable of enploying a WO
2009142338Pcri P20091059832 nenber having at | east a devel opi ng devi ce which

accommmoday (f9hﬁ ,ggvel oper of the present invention and pphipbye6asvsarr! y the
toner to t e latent electrostatic image in a contact or noncontact manner.

The devel opin evi ce may or .wet deyel opi ng, met hod, or may
be a nonoc F?Jﬁﬁ?‘?%s&‘?p iy Wi‘éng*‘cfgt%e’éllﬁﬁ’rgf‘gl%éwﬁékle@)‘? £Q aher eof

i nclude thgose having a stirrer frictionally charging the developer of the
present i nJBherBfdiate 4rapstemnmenbagnandea secoadarynt aansigssdieapitg
device, the toner and carrier are stirred so that the 10 tonerharged by
friction geveich ebettioaregbianagertranisdeciteal gadottdrecinfermediiteed i n t he
chain-like formon the surface of the rotating nagnetic roller to forma
magnet i ¢ brtmahsfeihenamdeetisctragidferred otiteppsedor dingaenwdDimi. t yAbdo,t he

| atent electrostatic image bearing nmenber and thus, sone of the toner Is

form ngst heoﬁag@ebtﬂﬁv&)rdtsﬁo&éa:@begtarﬂec}@féﬁéra@wrnimi oatfalPcslod ace of the
| atent electrostatic inmage bearing nmenber. As a result, the electrostatic

| atent inmaggnes idomerenseh hb1y %eH9nerTﬁﬁsfﬁ{JPeap}9féﬁraH1¥ﬁgﬁe on the

surface of the latent electrostatic i mage bearing nenb e devel opi ng

devi oo acCOEIRIRERLAD ihIRAEYS! RSLPL (ENRRESOL RSNk P0eriRRd {he

devel oper conmponent per nponen deel oper.
The transfer iS.a ste f tranferrln t he toner e onto a

recor di ng ﬁg&?‘uﬁfrbv LRA&R ﬁﬂg egnge T‘éﬁeefnecq’rgpé tﬁ’g ite, the |atent
el ectrostatic im e bearin rrenber on whi 25 the ft@Fner i ge has been
formed, an§CERPHEC fomes, aSHy aRd; afpLe at}'ﬂi frang T'the transfer

step |ncludes a_primary
10 transferring the composite toner image onto a recording

medium.

Preferably, the transfer unit includes a primary transfer
unit for transferring toner images onto an intermediate member
to form a composite transfer image; and a secondary transfer

15 unit for transferring the composite toner image onto a recording
medium. The intermediate transfer member is not particularly
limited, and examples thereof include endless transfer belts.
The transfer unit (primary and secondary transfer units)
preferably includes a transfer deﬁcé which electrically transfers

20 toner images from a latent electrostatic image bearing member
onto a recording medium. The transfer unit may include one or
more transfer devices.

Examples of the transfer device include a corona transfer
device employing corona discharge, a transfer belt, a transfer

25 roller, a press transfer roller and an adhesive transfer device.
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WD 2009/ 142338PCT/ JP2009/ 059832 transfer step in which a toner inmage is
transferred onto an internedi ate transfer nenber, and a secondary transfer

step in %%%%g oner image transferred onto the int eﬂd@.ﬁjz%ﬁ?gs?\%gsgrer

menber is transterred onto a recording nedium Also, 5 toners o

nore colors are eferably used (a full color toner _is nore preferably
used). Thus, nor ghb‘? EPEPLHING MR URI§spel Pé‘t"&‘ﬁ“iqﬂélr)ﬁﬁ'églt&dpﬂpﬁary t ransf er
step for transferring each toner inmage onto an internedi ate menber to form
a conposi t B2 herappigeriainly selecteddtiom thngwnarecordpnganeddat r ansferring
the conposite toner inmage onto a recordi ng nedi um Preferably, the
transfer uftecordehgdeper)plépenging amstlee poripostor transferring toner

i mges onto an internediate nmenber to forma conposite transfer imge; and
a secondary trantherfixbngitépfiera tstapsifefikimg, tbinganfiashpentiinehei nage
onto a recording nmedium The internediate transfer nmenber is not

particu artynéi Minla@d whiidhexagpleen thaisRirédntderltndbessdidansfer belts.
The transfer unit (primary and secondary transfer units) preferably

| nol udes And sk or WRMHCR W CIALCE Ik C@oks 1ANSLEAS PR | Tages

froma latent electrostatic inmage bearing nenber onto a recor medi um

-IE-Q:H;)Ir Zg_szféf e. t?‘gﬁ% ggcﬁg?c@?ﬁﬁ%ﬁéﬁ%gr %%Irc;lg‘“ﬁas/li %s&aleevri icse enpl oyi ng
corone 9B Bu ABPURL P b AR oA 08k ns BB B3RMY LS5
The recorchng el LS ok R LU RO Xyl G and Ty e cppropr ot el ¥
pur posleo. on the recording medium. The fixing unit is not particularly
limited and may be a known heat-pressing device. Examples of
the heat-pressing device include a combination of a heating
roller and a pressing roller; and a combination of a heating
roller, a pressing roller and an endless belt. The heating
15 temperature in the heating-pressing unit is generally 80°C to
200°C. 1If necessary, a known photo-fixing device, etc. is used
together with or instead of the fixing unit depending on the
purpose.
The charge-eliminating step is a step of eliminating
20 charges by applying a charge-eliminating bias to the latent
electrostatic image bearing member, and can be preferably
performed by the charge-eliminating unit. The
charge-eliminating unit is not particularly limited, so long as it
can apply a charge-eliminating bias to the latent electrostatic
25 1mage bearing member, and may be, for example, a
charge-eliminating lamp.
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The fixing step is a step of fixing, using a fixing unit, the 5 toner inmage
whi ch has been transferred onto the recordi ng nmedium Wen two or nore

col or torkgbsm@r/ﬁzyﬁed, it may be perforned every after %lemgmgﬁéged by
y be

each col or "toner 1s transferred onto the recordi ng nedium or na

performed at one tinme_after inmages forned by all color toners are

super posed 10 on the clezping sgepdaiastenid fempringtibe tensfot particul arly
ited and may be a known heat-pressing device. Exanples of the heat-pressing
dev. i ce i nolemgainingabi the latendf eledicastatjcriotage beadingpnestheryrasider; and
a conbination of a heating roller, a pressing roller and an endl ess belt.
The heat i ng:akbbeepgdioamud biyna tchea haag ivnmrtpr EBhendeaningiwnigesenat | y 80C to
200C. If necessary, a known photo-fixing device, etc. is used together with

or instead gprtideldrlyilnmived} sdepaRtaHgt @A nt AemPwePElse todbe _
charge-elimnating step is a step of elimnating 20 charges by applying a

charge-gl i @e'ﬁ@&iﬂgléjbﬁstﬁ&léﬁ'&ld éfe%%&o@iﬁ%ﬁ?&é?é ibe alriRE SnBRASd G H@noer,
and can be preferably performed by the charge-elimnating unit. The

h
char ge- el | rﬂlﬁftnl%{gf&” £a£15pt18§ taﬁ@f%éﬂnf%ﬂ%?ﬂ%s iﬂ%ﬁg‘ﬁ’ C%%ZEP&Qr%t |ficcan apply

a charge-ell ing brasto el ectr I mage bearing
nember, and WBY, Be.. JOr SXANBL grsct SHAY 8F: ST 81589 d8TRer, ¥rush
cleaner or a web cleaner.
The recycling step is a step of recycling the toner removed
10 in the cleaning step to the developing unit, and can be
performed by the recycling unit. The recycling unit is not
particularly limited and may be, for example, a known conveying
unit.
The controlling step is a step of controlling each of the
15 above steps, and can be performed by the controlling unit. The
controlling unit is not particularly limited, so long as it can
control the operation of each unit, and may be, for example, a
sequencer or a computer.
FIG. 1 exemplarily shows an image forming apparatus of
20 the present i_nvention. An image forming apparatus 100A
includes a photoconductor drum 10 serving as the latent
electrostatic image bearing member, a charging roller 20 serving
as the charging unit, an exposing device (not illustrated) serving
as the exposing unit, a developing devices serving as the

25 developing unit (i.e., a black toner-developing device 45K, a

yellow-toner developing device 45Y, a magenta-toner developing
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The cleaning step is a step of renoving the toner remaining on the | atent
el ectrostatic i mage bearing nenber, and can be perforned by a cleaning

unit. Th%v&%&@ﬂiﬂgs unit is not particularly limted, Soﬁé&lzggo@%slvstszcan

renove the toner remamining on the latent electrostatic i earing
menber, anqd na for exanple, a magnetic blush cleaner, an electrostatic
brush cl eaaé?’}‘yeaag%néflfica c3pmstoRerdryeloning dawieq ééﬁgs am brush cl eaner
or a web cleaner. The recycling step is a step of recycling the toner
renoved 101Rtermpedidteatiansferapembenbldeveleaping device 60chaumse
performed by the recycling unit. The recycling unit is not particularly
l'imted andlemminigebldde agpdaspreingnaktdwencleamiagi agitjramnd arhe control i ng
step is a step of controlling each of the 15 above steps, and can be
perfornmed byatrpe edbminabing@amiy 70 sdreifgnid ohkidihrgs-blinginwlingarti cul arly
limted, so long as it can control the operation of each unit, and may be,
for exapl @ni@ sequencer or a conputer. FIG 1 exenplarily shows an i mge
form ng apparatus of 20 the present invention. An image form ng apparatus

100A includes a ’PB@tﬁft%QMi%rteqrrWHS?err %g%fﬁ'b%g' 56 ik |e21t(ﬁ8 s Pegptrostatic

i mge bearing nenber, a charging ro serving as the charging unit, an

XPoSi NG EHHGE MY HLIIPLE A Ao GEIN AR AR AR cSRRITAN Wik 2,

devel opi ng devi ces serving as g uni
t oner - deve],opi ng_devi ce K, | gw-t oner devel.opi device 45 a
magent a- t oﬂ%reedg{}glpt%f ﬁﬁﬁs% %%’gt"f gﬁ%lpéloﬂﬁgﬁggf’o%g%ppo‘é{/&%i’&lﬁ and a
cyan-toner devel gping .device 45C), an internedi ate transfer nenber 50, a
cl eani ng d%\?f”(:"eog%hﬁamrﬁé’ %%P_@é%?ﬂ@%ﬁaﬁfesaﬁbe é‘i?‘&iaﬁgaéé'atnﬁéeklbéﬂﬁi ng
unit, and a charge-elimnating |anp 70 serving as the charge-elimnating
uni t. Phe Fokler sagiadle afraprbanegneiredetormingd edsfes balst and can be
driven in direction indicated by an arrow using three support rollers 51
whi ch are &mm@ed tranafdrobipnfta ke hotermsdratotrahefdahmesnbepdd.t rol | ers
51 serve also as a transfer bias
A cleaning device 90 having a cleaning blade is disposed
in the vicinity of the intermediate transfer member 50. Also, a
transfer roller 80 is disposed so as to face the intermediate
15 transfer member 50 and serves as a transfer unit capable of
applying a transfer bias for transferring (secondarily
transferring) a toner image onto a recording medium 95.
Around the intermediate transfer member 50, a corona
charging device 52 for applying charges to the toner image on
20 the intermediate transfer member 50 is disposed between a
contact point of the intermediate transfer member 50 with the
photoconductor drum 10 and a contact portion of the
intermediate transfer member 50 with the recording medium 95.
The developing devices for black (K), yellow (Y), magenta

25 (M) and cyan (C) toners (i.e., a black toner-developing device

45K, a yellow toner-developing device 45Y, a magenta
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lo roller capable of applying a predetermined transfer bias (primary
transfer bias) to the internedi ate transfer nenber 50. A cl eani ng

devi ce 9QyhaNiond,RsC! €ani ng bl ade i s disposed in the Vi gichipYo09bsdshe
internedi ate transter nmenber 50. Also, a transfer roller 80 Is disposed so

as to face the internediate is tr fer nmenber 50 and serves as a.transfer
unit capabl@D&E 5}5?€$H%§ga§ﬂ”§ﬁs@3’ibﬁaé 3 &Y any LRRG B ALVS R’é&@ﬁﬁéﬁ‘? |y
transferri n& a toner image onto _a recordi ng nmedium 95, . Around the

i nt er medi atfP€F gashesontaiBer dBuelapesransaremadstine rogtien §42Kord2¥p! vi ng
charges to the toner inmage on 20 the internediate transfer nmenber 50 is

di sposed betZMeor 426Onteadevpbiper sippipingrelleadi4dk, 8XnfBY eenber 50

wi th the photoconductor drum 10 and a contact portion of the internediate
transfer nmetd@) and aiddvdloperaadiek (g4 Kedi4¥n 28M dhet4i@)el opi ng devi ces for
bl ack (K), yellow (Y), magenta 25 (M and cyan (C) toners (I. a black

?n(;ner - dgvel opi ng I@%@Qmﬁfoﬂnﬂﬁgl zg(d\béﬁ@ﬁis doo ,oRiréka @b Ceh45Y, a
genta WO 20091142338PCT1131120091059832
charging roller 20 uniformly charges the photoconductor drum
10. The photoconductor drum 10 is imagewise exposed to light
30 emitted from an exposing device (not illustrated) to form a
latent electrostatic image. The latent electrostatic image

10 formed on the photoconductor drum 10 is developed with a
developer supplied from each of the developing devices (i.e., a
black toner-developing device 45K, a yellow toner-developing
device 45Y, a magenta toner-developing device 45M, and a cyan
toner-developing device 45C), to thereby form a toner image.

15 The toner image is transferred onto the intermediate transfer
member 50 (primary transfer) with a transfer bias applied from
the rollers 51. The image transferred onto the intermediate
transfer member 50 is charged with a corona charging device 52
and then is transferred onto the recording medium 95

20 (secondary transfer). Notably, toner particles remaining on the
photoconductor drum 10 are removed by the cleaning device 60,
and charges on the photoconductor drum 10 are removed by the
charge-eliminating lamp 70.

FIG. 2 exemplarily shows another image forming

25 apparatus of the present invention. An image forming

apparatus 100B is a tandem color image forming apparatus, and
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t oner - devel opi ng device 45M and a cyan toner-devel opi ng devi ce 45C) each
contain a devel oper accomodati ng section (42K, 42Y, 42M or 42C), a

devel opekysYpphydsso roller (43K, 43Y, 43Mor 43C) and ol ler
(44K, 44Y, 44Mor 44C). 5In the image form ng apparat u?(%g%ﬁ!)@@g?&%xanpl e,

the charging.roller 20 uniformy charges, the photoconductor drum 10. The
phot ocondu’é?‘&?l%&rsu%cf@yi‘ggi‘f?d’déé/ilgél’é é?’pe) a pgrerdgedmetabler om an

exposi ng device (not illustrated) to forma |latent electrostatic imge. The
| atent el e§990§t%‘%41bn‘?rrr§89 amd fag} aad ot tiredgmvneadifeedesr (AP Em 10 i s

devel oped with a devel oper supplied fromeach of the devel opi ng devices
(i.e., a b#@Bk toner-devel opi ng device 45K, a yel |l ow toner-devel opi ng

devi ce 45Y, a nmgenta toner-devel opi nhg device 45M and a cyan

t oner - devel opi ngT'Heviopyi4gQlevice mhdéneyd§ A50 és peoeidédrageitsi s The toner
image is transferred onto the internediate transfer nmenber 50 (primary

transfer) evdterapbreoalwitlbaaseadMdLhelt-oihpld ftlertisdiate tFAR sfoRTE
transferred onto the internediate transfer nenber 50 is charged with a

corona cham@iriBe #e0.CeTRE idtdridtilaké trhadsd £k SR 90t pecor di ng nmedi um
95 20 (secondary transfer). Notably, toner particles remaining on the

phot ocondugdiQiedr efly by st Gl eaning. Lce .60, char ges
on t he phot ocoﬁduc gr %&%'%lrfgf%\rée Ll;’erirfr))ve db]!yb ?Iﬂﬂe&]gﬁge?cgﬁ&gll?%i%a |q%1g | anp
70. 2 exenplarily shows another inage form ng 25

appar at us %¥ at%grgér“g'sent invention. An image form ng apparatus 100B is a

tandem col or | age, {9109 SRS b rBluiL 2005 1428357 0NP2008I 059532

10 remaining on the intermediate transfer member 50 is disposed
in the vicinity of the support roller 15. Around the
intermediate transfer member 50 tightly stretched by support
rollers 14 and 15 is provided a tandem developing device 120 in
which four image forming units 18 for yellow, cyan, magenta and

15 black toners are arranged in a row along a moving direction of
the intermediate transfer member. As shown in FIG. 3, each
image forming unit 18 has a photoconductor drum 10, a charging
roller 20 which uniformly charges the photoconductor drum 10, a
developing device 61 which forms a toner image by developing a

20 latent electrostatic image on the photoconductor drum 10 with a
developer of black (K), yellow (Y), magenta (M) or cyan (C), a
transfer roller 62 which transfers the toner image onto an
intermediate transfer member 50, a cleaning device 63, and a
charge-eliminating lamp 64.

25 An exposing device 21 is provided in the vicinity of the

tandem developing device 120. The exposing device 21 applies
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i ncl udes a copyi ng device nmain body 150, a paper feeding table 200, a
scanner 300 and an automatic docunent feeder (ADF) 400. The copyi ng device

mai n bodng,ég?g,azg ovided at center portion with an end?@ﬁﬂlggﬁ%ﬁ,sﬁg@ped

i nternedi a ranster nmenber 50. The internediate transfer er 50 can be
rotated by support rollers 14, 15 and_16 in _a._direction indicated by an
arrow. A cleght hgteidbecebatoqanduetos drgm dAdd-epapthlacds 10 remai ni ng on
the internediate transfer nenber 50 is disposed in the vicini t{QOf t he

support roltbeeriphoyanmbuctor 10Kerarpdllame tonanyrhotoeemsarctoo 10¥hal y

stretched by support rollers 14 and 15 is provided a tandem devel opi ng
devi ce 120 magehta htoneuarphotgeordduotorgl OM,ter 48cfam yel | ow, cyan, nmagenta
and bl ack toners are arranged in a row along a noving direction of the

i nt er medi att@nklra5ied fdcotrlibeor POC3 ioWdrinh aFl {3end’ e RREPo$tERGE ibFE.Ng uni t
18 has a photoconductor drum 10, a charging roller 20 which uniformy

char gessthe phot oaeaduck oo ey teandralcusban na doytoridit Bhi e forms a

toner image by developing a 20 1Tatent el ectrostatic imge on the

(M or cyannpeyedThie (hphdesh HURARS0 B PhESHaL ho ke B ANV sdE 00N
char go- el MY Rers KBS Gl A8Ehlottngb a0l 0P 8 LisHRe8d: 0T hed 1 n tne
e L Bl SR
drum 10 (i.e., a black taoner-photoconductor 10K, a yellow

t oner - phot 6e6padaryrtrameies hali st andoaaraisok supnratteretlersM3 or a cyan

toner - phot oconductor 10C) to forma |l atent electrostatic inage.
10 tightly stretching the belt. A recording paper fed on the

secondary transfer belt 24 can come into contact with the
intermediate transfer member 50.

A fixing device 25 is provided in the vicinity of the

secondary transfer device 22. The fixing device 25 includes an
15 endless-shaped fixing belt 26 and a press roller 27 provided so
as to be pressed against the fixing belt 26.

Also, a sheet reversing device 28 for reversing a recording
paper when image formation is performed on both sides of the
recording paper is disposed in the vicinity of the secondary

20 transfer device 22 and the fixing device 25.

Next will be described formation of a full color image
(color copy) using the image forming apparatus 100B. First, an
original document is set on a document table 130 of the
automatic document feeder (ADF) 400. Alternatively, the

25 automatic document feeder 400 is opened and then an original

document is set on a contact glass 32 of the scanner 300,
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5Al so, a secondary transfer device 22 is provided on the internediate
transfer nenber 50 on the side opposite to the side where the tandem

devel opi %9&)\4{}%3’;20 i s disposed. The secondary transfﬁéﬂjﬁg‘g%%%%
an

i ncl udes an endl ess belt-shaped secondary transfer belt | a pai rfo:‘]I
support rol.lers 23 io.tightl tretching.the belt. A recording paper fed on
t hgpsecondg‘?gof"reingff'éﬁlo g Oéﬁﬁéa%“ %}%BSCEB}R%fe%qfh‘lpﬂe iIPQ ernedi at e
transfer magbe 50. A fixing device 25 is provided in the vicinity of the
secondary t sr{rgmerdwq;ewgn FHdartinmgwiteh daopslliusérated n 15

endl ess-shaped fixing belt 26 and a press roller 27 provided so as to be
pressed agBRragsed,hihd sgaingebalQ0 26 operated tAl sun afirkéenrrevss 8i3ng devi ce
28 for reversing a recordi ng paper when image formation is performed on

both si desaoid afsecoadoratimiggpadprafier dhepasgihdindbbementi hhkbedn the
secondary 20 transfer device 22 and the fixing device 25. Next wi ||

be descy i bechihofeirdtd Uhtof tle tohka&PkPiss 320 £RhOMatOPY Lals] Athdde | mage
form ng apparatus 100B. First, an original docunment is set on a docunent

table 130 gfstahei AHEATREL €ndRGYRRRLalSE ggn g&tépgéd,‘l&?e s/éhh%re;}aébd%% the 25

aut omati c docunment feeder 400 is opene hen ‘an original docunent is

set on a cepLAste MtdSUnds st PErSiGHA8S a1ofa second carriage 34

immediately after the original document has been set on the
contact glass 32. At that time, the first carriage 33 irradiates

10 the original document with light from a light source, and then
the second carriage 34 reflects, on its mirror, light reflected by
the original document. The thus-reflected light is received by a
reading sensor 36 through an imaging lens 35 for reading the
original document (color image), to thereby form image

15 information corresponding to black, yellow, magenta and cyan.

Further, based on the thus-formed image information, a

latent electrostatic image corresponding to each color is formed
on the photoconductor drum 10 with the exposing device 21.
Subsequently, the latent electrostatic image is dévélop'ed with a

20 developer supplied from a developing device 61 for each color
toner, to thereby form color toner images. The thus-formed
color toner images are sequentially superposed (primarily
transferred) on the intermediate transfer member 50 which is
being rotated by support rollers 14, 15 and 16, whereby a

25 composite toner image is formed on the intermediate transfer

member 50.
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WO 2009/ 142338PCl MP2009/ 059832 fol | owed by cl osing of the automatic
docunent feeder 400. In the former case, when a starting switch

1k Pressed, the scanner 300 is operategog arfgdfsesstirst
carriage and a second carriage 34 after the original docunent has been
transferred onto the.contact gl ass 32. .1 e latter cas en a startin
switch (not illus Pattkl?d}’a?§rpf%8 Bg,tws%é(gﬂﬂBF anrgﬁﬁi\i\g{%d to run ag
first carriagle 33 _and a second carriage 34 Eg;&ately after the original

(notillus

docunent ha®

bersh 14t isopekestred]y. eptatgd fost

racoF s paper sheets r st

carriage 33 irradiates 10 the original docunent with light froma |ight
source, andromemwne pf veetizadlyx atacked e arcfé¢eding casse¢ttesm44or, |ight
reflected by the original docunment. The thus-reflected Iight is received by
a readi ng skeossed 36 4 papmhbanki 18I nThenbuwSfddsheeadiarg sémpaxatiegi nal
docunent (color imge), to thereby forminmage 15 information correspondi ng

to black, Yfrbie@ert anebHee¥ANa separatingWdller 145aseThen t he thus-formed

i mge information,

a latent electrostatic i mage corresponding to each col or

is formed ofhid@epaQhec@NEtofs fd!Phifuphtd gaife CFRABINYpdeN i 166,21
Subsequently, the latent electrostatic inmage is developed with a 20

: . : 5 - oy

FE8 (o dHEn P A0 i I AR o RN AR e
tiall i ily t f d t he i i :

sequent a1 4 SURSLROSSH (O') THL LY ISP ATHEITERLRE | 1o

}Arheﬁ{)gPy58_ 2r501fé)rrrﬁ%?| tﬁlt;[e%rrllearti\lrgfiy?%elcgréfligrr?)%poer}' éﬂge{sng)%gg Io%t g transter

10 manual-feeding tray 151 are fed, and the thus-fed sheets are

devel oper syl

t hereby formco

separated from one another by a separating roller 58. The

thus-separated sheet is fed through a manual paper-feeding

path 53 and then stopped at a resist roller 49. Notably, the

resist roller 49 is generally connected to the ground in use.

15 Alternatively, it may be used while a bias is being applied

thereto for removing paper dust from the sheet.

The resist roller 49 is rotated to feed a recording paper

sheet between the intermediate transfer member 50 and the-.

secondary transfer device 22 so that the composite toner image

20 formed on the intermediate transfer member 50 is transferred

(secondarily transferred) onto the recording paper sheet.

The recording paper sheet having a composite toner

image is fed by the secondary transfer device 22 to a fixing

device 25. In the fixing device 25, a fixing belt 26 and a press

25 roller 27 fixes the composite toner image on the recording paper

sheet through application of heat and pressure. Subsequently,
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WO 2009/ 142338PCT/ JP2009/ 059832 In the paper feeding table 200, one
of paper feeding rollers 142 is selectively rotated to feed recordi ng paper

sheets f"iWE&Bﬁd%@s vertically stacked paper feeding casget ;housed in
a paper bank 143. The thus-fed sheets are separated from 6#26‘2?10:)%%{’% by a

separating, yoller 145. The thus-separated sheet is fed fhrough_a paper
feedi ng paf efﬁ@?r&’rﬂ#\plaé’c?rt%h%‘ﬁtgﬁpglﬁcz}b@gq(%&ﬂlﬁga sasehange imellercopyi ng
device nmain body 150 by a transfer roller 147, and stopped at a resist

rol l er 49. SR hwanavitediipg elavoadl agdothrn ssacked qn acdwschargeltray

manual -feeding tray 151 are fed, and the thus-fed sheets are separated from
one anot hep7by Altegpatitdlygthelteeorddng fraparhskeseparavedssheeithi s f ed

t hrough a nanual paper-feeding path 53 and then stopped at a resist roller
49. Not abl yhe tsheetasivetrsing |deviéd 28 bygensmaktlix@rehent 88 40dt he ground in
use. 15 Alternatively, it may be used while a bias is being applied thereto

for rerpvi sgnpeped abisin §d anpédigisheehere Peah §firSts pOHmég. i s rotated to
feed a recordi ng paper sheet between the internediate transfer nenber 50

and the seqpRdahn¥tdy asiGhgder f6rmMedh ftﬁétbéa@sﬁ?f@@fithsré&fge,{n&”age 20
nber 50

formed on the internediate transfer ne Is transterred (secondarily

transferregyeQnHQ E}p@sfogﬁgﬁﬂjaagslpea&efs @I%%thgfﬁﬁdtﬂmm aTgff%gﬁngr di ng paper

sheet having a conposite tToner 1nage | ed e secondary ger ansf er
and o pr estoUBr 39 PBH SROERER 2 obhBees AP SEr (mmge on the recording
D000/ 142338PCT] INP0BBRbEbERARIE Asdoreilig HapuEs dnder PrGiLehar ged from a
di scharge roller 56 by a switching claw 55 and then stacked on a di scharge
tray L0 Tremaining on the intermediate transfer member 50 after
transfer of the composite toner image.
(Process cartridge)
A process cartridge of the present invention is molded so
as to be detachably mounted to various image forming
15 apparatuses, and includes a latent electrostatic image bearing
member for bearing a latent electrostatic image, and a
developing unit configured to form a toner image by developing,
using the developer of the_present invention, the latent
electrostatic image formed on the iatent eiectfostﬁtic image
20 bearing member. If necessary, the process cartridge of the
present invention may further include other units.
The developing unit includes a developer container for
the developer of the present invention, and developer carriers
for carrying and transferring the developer held in the developer

25 container. The developing unit may further include a member

for adjusting the thickness of the developer to be carried.
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Al ternatively, the recording paper sheet is reversed with the sheet
reversing device 28 by a switching claw 55 and 5 conveyed again to a

posi tion t sfer is perfornmed. Thereafter, an impgq, pSebesdgsd on the
back surf‘)g@gf)@#é‘?%gf, and then the thus-obtained sheet is dli)sc&ar ged froma

di scharge roller and stacked . on _a discharge tray, 57. Not abl y,
a cl eani ng devi ceﬁ%- gmglf%HAXerdH’Y?iacPégg‘iﬁs Fégrﬁ'ilﬂgﬁg"fb?p‘i he Y

internedi ate transfer nmenber 50 after transfer of the conposite toner

i mage. (Prduesenédnviendgen. A process spsteikzecilOrham@ of the present
invention is nolded so as to be detachably nmounted to various image form ng
15appar at ugdmtogndductbndbaim 1Gt aorenacchasguig deyecdhds iang menber for
bearing a latent electrostatic imge, and a devel oping unit configured to
form a tonelevdlagénpydeldvel4ni agransfargrolier By ambardleapirgetdvicavent i on,
the latent electrostatic imge fornmed on the latent electrostatic inage
beari ngsnmergger. | f necessary, the process cartridge of the present
invention may further include other units. The devel oping unit

includes a devel qQpef16ONf aidtBke h s cmerg%gfé opehnQf Lid¥hdtiesent invention,

and devel oper carriers for carrying and transferring the devel oper held in

the devel oper. coiy anehi dngadah PRIAE WA bt d WiilfisikRELyde a menber

for adjusting hi ¢kness o el'oper to be carrie

exposing unit, respectively.

10 Examples
The present invention will next be described by way of
examples, which should not be construed as limiting the present
invention thereto. As described above, the toner production
method used in the present invention is not particularly limited.
15 In the Examples, the dissolution suspension method—one of
aqueous granulation methods—was used for producing toner.
Note that the unit “part(s)” is on a mass basis.
- Synthesis of polyester resin A -
A reaction.véssel ecjuipped with a condenser, a stirrer and
20 a nitrogen-introducing tube was charged with an ethylene oxide
2-mole adduct of bisphenol A (67 parts), a propylene oxide
3-mole adduct of bisphenol A (84 parts), terephthalic acid (274
parts) and dibutyltin oxide (2 parts), and the mixture was
allowed to react at 230°C for 10 hours under normal pressure.
25 Subsequently, the resultant mixture was allowed to react for 6

hours under reduced pressure (10 mmHg to 15 mmHg), to
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WO 2009/ 112338PCT/ JP2009/ 059832 FIG 4 exenplarily shows a process
cartridge of the present invention. A process cartridge 110 has a

hot ocon [ 10, a corona charging device 52, a i evi ce
p WS LR RO RloRGss0 5

40, a transter ro r 80 and a cl eani ng devi ce 590. no _ |
reference aracters 95 and L denote a recording nediumand_|ight emtte
from an unﬂ;? ¥ svodhes s rReysster resdect ihhe Yhuspymdhesize The

present invention will next be described by way of exanples, which should
not be conBftYRHeisrasinidiwas faungriesbaveimwarmben avanmageomalscubaer i bed
above, the toner production nmethod used in the present invention is not
parti cul ar Weighti(Mea) of 2,8A01 meeiBhdmpteamnge hwldiabot wtéights(Mpanss on

nmet hod- one of aqueous granul ati on nmet hods-was used for producing toner.

Note that FHEOQngladspardsition semperatass (Ta9i ¢f 65°Cyalch@siaduelofpabyest er
resin A - A reaction vessel equipped with a condenser, a stirrer and 20 a

ni trogen- i HgKAE/ganduhedvesyCRaleed o hldgnmqrg.l ene oxide 2-nole adduct
of bi sphenol A (67 parts?, a propyl ene oxide 3-nol e adduct of bisphenol A

(84 parts); y%ﬁgggggthﬁﬂ§gggﬂ(ggéhpﬁgis) and dibutyltin oxide (2 parts),

and the mxture was al l'owed to react at 230C for 10 hours under normal
st 2, SASERLI 0 SR gy g8l YR L (o1 ¢
a nitrogen-introducing tube was charged with an ethylene oxide
2-mole adduct of bisphenol A (77 parts), a propylene oxide
10 3-mole adduct of bisphenol A (74 parts), terephthalic acid (289
parts) and dibutyltin oxide (2 parts), and the mixture was
allowed to react at 230°C for 8 hours under normal pressure.
Subsequently, the resultant mixture was allowed to react for 5
hours under reduced pressure (10 mmHg to 15 mmHg), to
15 thereby synthesize a polyester resin. The thus-synthesized
polyester resin B was found to have a number average molecular
weight (Mn) of 2,100, weight average molecular weight (Mw) of
5,600, glasst:ansition temperature (Tg) of 62°C, acid value of 35
mgKOH/g and hydrox.yl value of 95 mgKOH/g.
20 - Synthesis of polyester resin C - A
A reaction vessel equipped with a condenser, a stirrer and
a nitrogen-introducing tube was charged with an ethylene oxide
2-mole adduct of bisphenol A (82 parts), a propylene oxide
3-mole adduct of bisphenol A (69 parts), terephthalic acid (294
25 parts) and dibutyltin oxide (2 parts), and the mixture was

allowed to react at 230°C for 8 hours under normal pressure.
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WO 2909/ 142338PCTi 3P2009/ 059832 t hereby synt hesi ze a pol yester resin. The
t hus- synt hesi zed pol yester resin A was found to have a nunber average

nmol ecul ar bt ) of 2,300, weight average nol ecul apBbsdbof of
7, 000, glvgl??b%é%%??i on tenperature (Tg) of 65C, acid valc\ggﬁ)of 30%1’: gKOH/ ¢

and hydr ox val ue of. 40 ngKO I./g. - Synthesis of polyester resin B -

A reazti ony uenithypbbe 1asHtant saieiwe was allpwed teggagt for 5

ni t rogen-introduci ng tube was charged with an ethyl ene oxide 2-nmal e adduct
of bi sphendtouxrs(andgarteduced prepyneedlOxngeHeot@ Ifomambtlude of hi sphenol
A (74 parts), terephthalic acid (289 parts) and dibutyltin oxide (2 parts),
and t he m xherebyesyiiesied 4 polpesterateAB0C The thuwuyathaderedor nal
pressure. Subsequently, the resultant m xture was allowed to react for 5

hours undepolgdsadre PiIeEswiass {ohOn d1E00h4 fe oniitier alveripet Meledylar
synt hesi ze a polyester resin. The thus-synthesized polyester resin B was

found t9 haye tn(\M‘%roiaﬂ,qr(ﬁﬂew@P%EE‘d'v@&aP@iﬁBle((tM?l)r Weighl wywiraht
h of b5, a

aver age nol ecul ar wei ght (Mw) 600, glass'transition tenperature (TQg)

of 62C, a.Ci59'6$56' gfaé’é tPan SR %@BQrQV&f&XT%‘@'W@f o PAXRVoS-4

j 5 .
20Synt hesi s’of pdlyester resin action vessel equipped with a

condenser, Ly er a8, ni_t rogan-in uci e was charged with an
et hyl ene oﬁ%wglaenqgﬁg&cﬁongl ‘%'}qélﬁh%%gpgAm(gggo a)togt's) , a propyl ene oxide
3-nol e addu 69 par tlﬁ)-’ terephthalic acid (294 25 parts)

of, bi.spheno] A
and di butyl t%)ﬁngk‘?%é ‘?épﬂjéfets} T I5%42tHe mixture was allowed to react at

230C for 8 hours under normal pressure.. WD 20091142338PCT/ JP20091059832
A reaction vessel equipped with a condenser, a stirrer an

10 a nitrogen-introducing tube was charged with an ethylene oxide
2-mole adduct of bisphenol A (60 parts), a propylene oxide
3-mole adduct of bisphenol A (92 parts), terephthalic acid (265
parts) and dibutyltin oxide (2 parts), and the mixture was
allowed to react at 230°C for 8 hours under normal pressure.

15 Subsequently, the resultant mixture was allowed to react for 5
hours under reduced pressure (10 mmHg to 15 mmHg), to
thereby synthesize a polyester resin. The thus-synthesized
polyester resin D was found to have a number average molecular
weight (Mn) of 2,100, weight average molecular weight (Mw) of

20 5,600, glass transition temperature (Tg) of 68°C, acid value of 5
mgKOH/g and hydroxyl value of 5 mgKOH/g.

- Synthesis of polyester resin E -
A reaction vessel equipped with a condenser, a stirrer and
a nitrogen-introducing tube was charged with an ethylene oxide
25 2-mole adduct of bisphenol A (55 parts), a propylene oxide

3-mole adduct of bisphenol A (97 parts), terephthalic acid (260
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Subsequently, the resultant mxture was allowed to react for 5 hours under
reduced pressure (10 mmHg to 15 mrHg), to thereby synthesize a polyester

i 7 hesi zed I t in C f oun Jhunber
resin. Tg@rgdw/ﬁugysnt_esue pol yester resin was fo q’CLI?JIJaﬁq\é%S%SP-

aver age ecul ar wei ght (M) of 2,100, wei g?t ave][ aggcrm epd arlwel gpt 45
My) of 5, 600 | ass,transition.{enperatute g), of 60C acid value of ¢
ﬁrgK)O-I/g angaﬁfiﬁg& d%ﬁﬁ-t’dﬂ‘ °§b‘ge Kgmtgs angy%h%é%ixéué? Wabyester resin D
- A reaction vessel equipped with a condenser, a stirrer and 10 a

ni tr ogen- i AITERR itAFaafter wd302Halloged haurs undernyormel priedeugenl e adduct
of bisphengl A (60 parts), a propylene oxide 3-nole adduct of bisphenol A
(92 parts) Suhseayentdy. theigpsult268 pdxtuye anas dilbuvyd tonrendtdfsr(2 parts),
and the mxture was allowed to react at 230C for 8 hours under nornal

pressure. bSussbsedeemedycedherasssuret @0 minH gre WasnalBighesh to react for 5
hours under reduced pressure (10 nmHg to 15 nmHg), to thereby synthesize a

pol yest®er theieby Byathbuizes inidlgsisied rpgl estale tREL Sy tMRSiFognd to have a
nunber average nol ecul ar wei ght (W) of 2,100, weight "average nol ecul ar

i aht 1 nai L T acid
Val Ue. of 5 nOKGH 8 and hyat ou! el Gerar oot AOEe. veigil pielifpr

pol yester RSERcRM) of 2, 100AWAEE AL AAS Sl BOHLEPSrk s Ny gadonser . o

stirrer and a nitrogen-introduci s charge _ A elne ogijdgt
29 oL BT gfle NNy (ETRARLIDInA BEADILE NSRS Y o 20t
mgKOH/g and hydroxyl value of 3 mgKOH/g.
10 - Synthesis of styrene-acrylic resin A -
A reaction vessel equipped with a condenser, a stirrer and
a nitrogén'introducing tube was charged with ethyl acetate (300
parts), styrene (200 parts), an acrylic monomer (100 parts) and
azobisisobutyronitrile (5 parts), and the mixture was allowed to
15 react in a nitrogen atmosphere at 60°C (normal pressure) for 8
hours. Subsequently, methanol (200 parts) was added to the
resultant mixture, followed by stirring for 1 hour. After
removal of the supernatant, the remaining mixture was dried
under reduced pressure, to thereby synthesize styrene-acrylic
20 resin A. The thus-synthesized styrene-acrylic resin A was
found to have an Mw of 20,000 and Tg of 60°C.
- Preparation of masterbatch -
Water (1,000 parts), carbon black (Printex 35, product of
Deggusa Co., DBP oil-absorption amount: 42 mL/100 g, pH: 9.5)

25 (540 parts) and the above-synthesized polyester resin A (1,200

parts) were mixed one another with a Henschel mixer (product
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WO 20091142338PCTLI P2009i 059832 parts) and dibutyltin oxide (2 parts), and
the m xture was allowed to react at 230C for 8 hours under nornmal pressure.

Subsequenlo/aged/Bsdsesul tant m xture was all owed to reactpdQfprgnodslzs under
reduced p?dgs/sur/e ?10 mMtg to 15 mmHg), to thereby synthesize a pol yester

resin. The t -synt hesi zed, pol yester resin was.foynd to have a nunber
aver age ml%@ﬂﬁé?xh&b‘h&nﬁ %fﬂf-of ?%111@0? tm-g&}l itk Fr%?‘ég@l“zr wei ght
(Mv) of 5,600, glass transition tenperature (Tg) of 70C, acid value of 3
ngKO1li g andikieFewas kaesdest ag kﬁ%%@ for 0 mgn, dphtaveed dyof
styrene-acrylic resin A - A reaction vessel equipped with a
condenser, caleniderengamid aoolinggedhenproduct mps phdvenizeshwitledh wi t h et hyl
acetate (300 parts), styrene (200 parts), an acrylic nonomer (100 parts)
and azobi sipabuinizer ¥ppad e} of dFdssbewa Mickrenviasd.dltloopeepare 35 react in a
nitrogen atnosphere at 60C (normal pressure) for 8 hours. Subsequently,

nmet hanols ( 28@sparbsichvas added to the resultant m xture, foll owed by
stirring for 1 hour. After renoval of the supernatant, the remaining

m xture was pridr YRR of QiRFhPhREWYE - 10 thereby synthesize
styrene-acrylic 20 resin A" The thus-synthesized styrene-acrylic resin A

s Lo 10 NV oy gh 4 9880 R P05 1pEPRAT OO
T RN PR R SN i GO
of Mrtsul Moy IBnzeasPnA a6 BLPRTH WETp ABTKd P P o xtur e vas
kneadegoat ;Lr?gtcl:lgr?r %genli'ens’ul];:glnltox\g,ie}gt&)% was homogeneously dissolved
to prepare an aqueous medium.
(Example 1)
< Production of toner >
A beaker was charged with polyester resin A (80 parts)
15 and ethyl acetate (100 parts), and the mixture was dissolved
under stirring. Subsequently, stearic amide serving as a fixing
aid (5 parts) (NEUTRON-2, melting point: 95°C, product of
Nippon Fine Chemical), paraffin wax serving as a releasing
agent (5 parts) (HNP-11, melting point: 69°C, product of
20 NIPPON SEIRO CO., LTD.) and the above-prepared masterbatch
(10 parts) were added to the beaker. The resultant mixture was
treated with a bead mill (Ultra Visco Mill, product of Aymex Co.)
under the following conditions: liquid-feeding rate: 1 kg/hr; disc
circumferential speed: 6 m/sec; amount of 0.5 mm-zirconia beads

25 charged: 80% by volume; and pass time: 3, to thereby prepare a

toner material liquid.
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cal endering and cooling. The product was pul verized with a pul veri zer

(product of Hosokawa M cron Ltd.) to prepare a nmasterbatch. - Prep;rati on
of aqueo R kg | on- exchanged water (306 parg Sy pafootsdfsdy nass
suspensi gﬁoof tripotassi um phosphate (265 parts) and soé‘ls%m

dodecyl benzenesulfonate (0.2 parts) were mxed with one 10 another. The
resul %lant m xt uritl\ﬁa‘g’%% { 4 équggélﬂ}éé“ﬂB‘ 120 dartgh wagieous nedi um

Exanpl e 1) < Production of toner > A beaker was charged wi th pol yester
gesi gpA (8)Gd|§§rdtt§) areesied- etihsemeently, thedonert mateainl hgeidi 0@ e was
di ssol ved under stirring. Subsequently, stearic amde serving as a fixing
aid (5 par perte)\masrolded teethé ngspel nindeds@irpmplactl HOOR ppen Fi ne
Chem cal ), paraffin wax serving as a rel easing agent (5 parts) (HNP-11,
nel ting pousing GOTK pfadoatixelr @G oNuR@Y BekR6hGXKiks TodyaTh hhe
above- prepared masterbatch (10 parts) were added to the beaker. The

resul tat foltowed bpsnixiegt ik WAL, BeateFeby fidgdd Yhsem uYkifiedPr oduct
of Aynmex Co.) under the following conditions: liquid-feeding rate: 1 kg/hr;

di sc circughgngnti al speed: 6 misec; amount of 0.5 nm zirconia beads 25
charged: 80% by volunme; and pass tine: 3, to thereby prepare a toner

e L TR0 HEETBRLOINTe coppead B $HRR S
material | é&ﬂifpé&‘%th a stirrer and a thermometer. Then, the solvent
was removed at 30°C for 12 hours under stirring at a
10 circumferential speed of 20 m/min, to thereby prepare a

dispersion slurry.

The dispersion slurry (100 parts) was filtrated under
reduced pressure. Thereafter, ion-exchanged water (100 parts)
was added to the filter cake. The resultant mixture was mixed

15 with a TK Homomixer at 12,000 rpm for 10 min, followed by
filtration. Subsequently, ion-exchanged water (300 parts) was
added to the filter cake, and the resultant mixture was mixed
with a TK Homomixer at 12,000 rpm for 10 min, followed by
filtration. These treatments (i.e., addition of 1on-exchanged

20  water (300 parts), mixing, and filtration) were performed two
more times. Subsequently, 10% by mass hydrochloric acid (10
parts) was added to the filter cake, and the resultant mixture
was mixed with a TK Homomixer at 12,000 rpm for 10 min,
followed by filtration. Then, ion-exchanged water (300 parts)

25 was added to the filter cake, and the resultant mixture was

mixed with a TK Homomixer at 12,000 rpm for 10 min, followed ¢
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parts) was added to the vessel under stirring at 12,000 rpmusing a TK
Honmom xer (product of Tokushu Ki ka Kogyo Co.), 5 followed by mxing for 10

mn, tot §r2%9M149%3§pare an ermul sified slurry. T%ﬁfﬁib@@%&s@? slurry
a

(100 parts) Wwas Charged into a flask equipped with a stirrer an
thernonmeter. Then, the solvent was renoved at 30C for 12 hours under
stirring atbw faldrationnt @b@ﬁ?i@ea§9§§§tso?1-20 addxtien afgomiexebyngedpare a
di spersion slurry. The dispersion slurry (100 parts) was filtrated
under reduceadtprendging, andr Giftadion) wenexphafupede dener n{ABOtizAL: S) was
added to the filter cake. The resultant m xture was m xed 15 with a TK
Honomi xer awhk2eb§0a fitet @akkOwmisnobfailnealyed by filtration. Subsequently,

i on- exchanged water (300 parts) was added to the filter cake, and the

resul tant m Xxtur eThastHiiscoBtdindd FltKr dakemwery defedl atOBYC #or g 10 min,
followed by filtration. These treatnents (i.e., addition of ion-exchanged

20 wat ers (3PPuParfsihe ei‘iilﬂbi?‘?cir@ﬁ tihbt d AlirOBh dVBh EnRFaE VARG & ¥ paREe
ti mes. Subsequently, "10% by nass hydrochloric acid (10 parts) was added to

12000 1 pm TRCUE i mie ot otk s s B, ARy BB Ly et er ™

(300 parts), 25 was a(ﬁ]ged to the filter cake, and the resultant m xture was
m xed with léaSﬁ( e Rer at 12,000 rpmfor 10 mn, followed WO
2009/ 142338PCT/JP,§g0 /059832 by filtration.

A igles (1D

addition of ion-e P&t prlb‘,’”a’ﬂo‘;r‘;] isate?‘téﬁrdlergtﬁgle‘\rﬁgégidﬁgf ormed one
more time, I-Vig%ro%b)s/e?vifnigl ggragil;%emgl gt()ltd%itirlr%d'(l.o part) (product of
10 Clariant Japan) were treated with a Henschel mixer (product of
Mitsui Mining Co.) by repeating five times a cycle consisting of
mixing them at a circumferential speed of 30 m/sec for 30 sec
and suspending the mixing for 1 min. The resultant mixture
was caused to pass through a sieve with a mesh size of 35 pm to
15 prepare a toner of Example 1.
(Example 2)
The procedure of Example 1 was repeated, except that
polyester B was used instead of polyester A, to thereby produce
a toner of Example 2. |
20 (Example 3)
The procedure of Example 1 was repeated, except that
polyester C was used instead of polyester A, to thereby produce
a toner of Example 3.
(Example 4)

25 The procedure of Example 1 was repeated, except that

polyester D was used instead of polyester A, to thereby produce
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The thus-obtained filter cake was dried at 45C for 48 5 hours using an
air-circulating drier, and then was caused to pass through a sieve with a
mesh si zqy@hoodBs2d89 tO thereby produce base particles. JhehasRsaasticles
(100 parts) and a hydrophobic silica H2000 serving as an external additive
(1.0 part) (toroducﬁlng 10, G ariant Japan) were treated with a Henschel

m xer (pro&u&ned:fo pi\ﬁ ﬁ‘i'ng Co.) by repeating five tines a cycle
consisting,Qf mxjing, themat a circunferential speed of 30 msec for 30 sec
and suspen ﬁ@’mﬁ@ %)xi ng for 1 min. The resultant mxture was caused to
pass through a sieve with a nmesh size of 35 urn to is prepare a toner of
Exanpl e 1. (Exanphe pyocedure of fxampde duwa sofe ixales, ceXcamtsthapeat ed,
except that polyester B was used instead of polyester A to thereby produce
a toner opri)oeaqﬂee B.wag ydedmpsteal) of polyestBreAptoddaduebyofrddacel e 1 was
repeat ed, except that polyester C was used instead of polyester A to

t her ebys pr adweeraof Bxampie Bxanpl e 3. (Exanpl e 4) 25The procedure of

Exanpl e 1 was repeated, except that polyester D was used instead of

pol yester fuxampleegeby produce

The procedure of Example 1 was repeated, except that
stearic amide was changed to behenic amide (BNT-11, melting
point® 105°C, product of Nippon Fine Chemical), to thereby

10 produce a toner of Example 6.
(Example 7)

The procedure of Example 1 was repeated, except that
stearic amide was changed to oleic amide (NEUTRON, melting
point: 72°C, product of Nippon Fine Chemical), to thereby

15 produce a toner of Example 7.
(Example 8)

The procedure of Example 1 was repeated, except that
stearic amide was changed to stearic z_:lcid monoethanol amide
(PROFA;N SME, melting point: 100°C, product of Sanyo Chemical

20 Industries, Ltd.), to thereby produce a toner of Example 8.
(Example 9)

The procedure of Example 1 was repeated, except that
stearic amide was changed to lauric bisethanolamide (PROFAN
AA-62EX, melting point: 72°C, product of Sanyo Chemical

25 Industries, Ltd.), to thereby produce a toner of Example 9.
(Example 10)
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WO 2009/ 142338PCT/ JP20091059832 a toner of Exanple 4. (Exanple 5)
The procedure of Exanple 1 was repeated, except that polyester E was used

i nstead r A to thereby produce 5 a toner of Je¢ajmR030s3¢ Exanpl e
6) O&IO%QMg@%%edure of Exanple | was repeated, except that stearic

am de was changed,fo behenic amde (BNI-11, nelting point: 103C, product of
Ni ppon Fi ne Chemqgé?)qucﬁgﬂﬂérg%&’ﬁaé“gf%éuﬁ@sar%wdofe"Bi’Wiba%. ( Exanpl e
7) The procedure of Exanple 1 was repeated, except that stearic

ani de was cREREE2 &V ax (WA 0 dmelkmerroint n86f Ca@rediust:of72C, product of

Ni ppon Fi ne Chem calz, to thereby 15 produce a toner of Exanple 7. (Exanple
8) TOAKASEL CO., LTD.) was used as a releasing agent instead of

paraffin wax, to thereby produce a toner of Example 10.
5 (Example 11)
The procedure of Example 1 was repeated, except that the
amount of stearic amide added was changed from 5 parts to 3
parts, to thereby produce a toner of Example 11.
(Example 12)

10 The procedure of Example 1 was repeated, except that the
amount of stearic amide added was changed from 5 parts to 19
parts, to thereby produce a toner of Example 12.

(Example 13)
The procedure of Example 1 was repeated, except that the

15 amount of stearic ainide added was changed from 5 parts to 2
parts, to thereby produce a toner of Example 13.

(Example 14)
The procedure of Example 1 was }'epeated, except that the
amount of stearic amide added was.chzii.nge'd from 5 ﬁafts :to 25
20 parts, to thereby produce a toner of Example 14.
(Example 15)
The procedure of Example 1 was repeated, except that
stearic amide was changed to stearylstearic amide (NIKKAMIDE
S, melting point: 95°C, product of Nippon Kasei Chemical Co.,
25 Ltd.) and that polyester resin A was changed to polyester resin B,

to thereby produce a toner of Example 15.
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The procedure of Exanple 1 was repeated,

changed to stearic acid nonoet hanol am de (PROFAN SME, nelting point:

product @Qfo
of Exanple _ \
except that.stearic élt)[n de was changed to | auric bisethanol am de ( PROFAN

AA- 62EX,

anple 9) The procedure of Exanp e/

XRmPIsol

72C, product of Sanyo Chem cal 25l ndustries,

except that stearic am de was

100C,

g,jw/{%g@em cal 20 Industries, Ltd.), to ther]f'é),yllﬂg(gg)ggsgza t oner

repeat ed,

Ltd.),

to thereby produce a toner of Exanple 9. (Exanple 10 WO 2009/ 14233NPCT/ , J
P2009/ 059832  The pypcegdrgeceliExaseplxdnyiae reneatede mawesd, thatcept t hat

carnauba wax (WA-05, neltin
used as a $ldaxasiamidgyavas

toner of Exanple 10. 5 (Exanple 11) The procedure of Exanple 1 was
repeat ed, paneptl3sr() ahd dnmupblyafsterarisia A de chdde@dves changed from 5
parts to 3 parts, to thereby produce a toner of Exanple 11. (Exanple
ToThe procgdlyfeatet roxan® etol theseb P RRddlte £468R JthBkalbslcamgunt of
stearic am de added was changed fromb5 parts to 19 parts, to thereby

produce a (megmAk Foample 12

10

15

20

25

The procedure of Example 1 was repeated, except that
stearic amide was changed to oleylpalmitic amide (PNT, melting
point: 69°C, product of Nippon Fine Chemical) and that
polyester resin A was changed to polyester resin B, to thereby
produce a toner of Example 17.

(Example 18)

The procedure of Example 1 was repeated, except that
stearic amide was changed to stearylerucic amide (SNT, melting
point: 78°C, product of Nippon Fine Chemical) and that
polyester resin A was changed to polyester resin B, to thereby
produce a toner of Example 18.

(Comparative Example 1)

The procedure of Example 1 was repeated, except that the
amount of stearic amide added was O parts, to thereby produce a
toner of Comparative Example 1.

(Comparative Example 2)

The procedure of Example 1 was repeated, except that
stearic amide was changed to ethylene bisoleic amide (SLIPAX O,
melting point: 119°C, product of Nippon Kasei Chemical Co.,

Ltd.), to thereby produce a toner of Comparative Example 2.
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(Exampl e 13) The procedure of Exanple 1 was repeated, except that
the 15 anpbunt of stearic am de added was changed from5 parts to 2 parts,

to therehbyobi@fdsssa toner of Exanple 13. (Exanple 14) pcr/yp2009/05988£
procedure of Exanple 1 was repeated, except that the amount of stearic

am de added _was chapged.from rts to 25, 20 parts, to thereby produce a
t oner of Eggﬁﬁ'll%aiﬁ&%(‘a&éﬁﬂ‘@ﬂig? The procedure of Exanple 1 was

repeat ed, except that stearic anmde was changed to stearylstearic am de
(NI KKAM DE S, nellthegrpeednre pddixamplgcl was mepsatekagerephdhatal Co., 25
Ltd.) and that polyester resin A was changed to polyester resin B, to

t her eby pr d@d¥esten pesim Af wEgathnegad to trameacnplic Heeiprioctuur e of
Exanpl er epeat ed, except that stearic a.m de was changed to stearylstearic
bi sar ni de thereébypgpmaute aliR6Er ah ComhparptivecExamphsiBn A was changed to
pol yester resin B, to thereby produce a toner of Exanple 16. (Exanple 17)

The pr osed(CentpaExeive! Exanvgle appeat ed, except that stearic am de was
changed to oleylpalmtic am de (PNT, nelting point: 69C, product of N ppon

Fine Chemical) amhd pabcd@ub®@lofaBiEmpIesi Rvds Wepeakkaddedctpt RAlaxester resin
B, to thereby produce a toner of Exanple 17.

stearic amide was changed to ethylene bisstearic amide (SLIPAX

E, melting point: 145°C, product of Nippon Kasei Chemical Co.,

Ltd.), to thereby produce a toner of Comparative Example 5.

10 As described above, toners of Examples 1 to 18 and
Comparative Examples 1 to 4 were produced. Table 1 shows a
resin, a fatty acid amide-based compound and a releasing agent
used in each toner.

Also, in each of the toners of Examples 1 to 18 and

15 Comparative Examples 1 to 4, the resin used was measured for
glass transition temperature (Tgr) with a differential scanning
calorimeter (DSC) system (“DSC-60”, product of Shimadzu
Corporation) in accordance with the following procedure.
Separately, the resin containing a fixing aid (10 parts) was

20 measured for glass transition temperature (Tgr’) similar to the
above. Table 1 shows a value calculated by subtracting Tgr’
from Tgr.

- Measurements of Tgr and Tgr’ -
First, a resin (about 5.0 mg) was placed in a sample
25 container made of aluminum; the sample container was placed

on a holder unit; and the holder unit was set in an electric

69



(Exanmpl e 18) The procedure of Exanple 1 was repeated, except that
stearic am de was changed to stearylerucic am de (SNT, nelting point: 78C,

product Woﬂjopﬂ%:;fl ne Chem cal) and that polyester res[; {szﬁggﬁgnged to

pol yester resin B, to thereby produce a toner of Exanp ( Conpar ﬁtlve
Exanpl e O ure of. Exa s re % xcept that
the 20 anoiffm3fe stéja%lpgp%g‘icgérﬁaﬁb%l Wen "b%nc r11nbe ed'e Cy fséd’uce a

br ocedur o BFORREHS! S NAd=k dyesk eEA LR Lé?esaé‘ﬂ‘é%mt@eaﬁm W changed
to ethylene bisoleic amde (SLIPAX O, 25 nelting point: 119C, product of
Ni ppon” Kasébt@mead balingseasing oy, deerasssnghshetenpesajurendithf Conpar at i ve
Exanple 2. WO 2009/ 142338PCTOP2009/ 059832 (Conpar ative Exanple 3) The
procedur e oésiExampl Bitrogan atpeapbereexs fpllotvisat Ppégyididadly,rgswasA was
changed to styrene-acrylic resin A to thereby produce a toner of
Conpar & i vhebtedfrem3203C(foporetava tomperatdre increasing rate of
10°C/min; it was cooled from 150°C to 0°C at a temperature
decreasing rate of 10°C/min; and it was heated again to 150°C at
a temperature increasing rate of 10°C/min. Using the
thus-obtained DSC curve and an analysis program of a DSC-60
10 system, a glass transition temperature (Tgr) of the resin was
calculated in a shoulder of the DSC curve corresponding to the
second temperature increase.
Similarly, the resin containing a fixing aid (10 parts) was
measured for glass transition temperature (Tgr’).
15 First, a fixing aid (0.5 mg) and a resin (4.5 mg) were
placed in a sample container made of aluminum; the sample
container was placed on a holder unit; and the holder unit was
set in an electric furnace. Using a differential scanning
calorimeter, a DSC curve of the mixture was obtained by
20 1ncreasing or decreasing the temperature of the mixture in a
nitrogen atmosphere as follows. Specifically, it was heated
from 20°C to 150°C at a temperature increasing rate of
10°C/min; it was cooled from 150°C to 0°C at a temperature
decreasing rate of 10°C/min; and it was heated again to 150°C at

25 a temperature increasing rate of 10°C/min. Using the

thus-obtained DSC curve and an analysis program of a DSC-60
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The procedure of Exanple 1 was repeated, except that stearic am de was
changed to ethyl ene bisstearic am de (SLIPAX E, nelting point: 145C

pr oduct 1 asei Chem cal Co., Ltd.), to thereby ner of
Conpar at %gy@g@m 35 5. 10As descri bed above, toners of l‘:’ggﬁg?@g"’%"%ﬁ 18 and
Conparative Exanples 1. to 4 were produced. Tabl? 1 §hows a resin, a fatty
aci d ani de-Sysées.cidmp8lass sransitiendsmporagein (Teed ofnthadxingner . Al so,
in each of the toners of Exanples 1 to 18 and 15 Conparative Exanples 1 to
4, the resiaidoeentaind ngereinew asoralgudated inrsishiooldeerpfethe ISC (Tgr) with
a differential scanning calorineter (DSC) system ("DSC- 60", product of

Shi madzu Cenpereatoxme)spiom dagotalthe seeohnid tdmpeehkane igecpeasedur e.
Separately, the resin containing a fixing aid (10 parts) was 20 neasured
for glass transition tenperature (Tgr') simlar to the above. Table 1 shows
a value cal cul ated by subtracting Tgr' from Tgr. - Measurenents of Tgr and
Tgr' - First, aresin (about 5.0 ng) was placed in a sanple 25 contai ner
made of al um num the sanple container was placed on a holder unit; and the
hol der unit was set in an electric
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product of

O EPBRARE, 20

scanni ng cal ori neter ("DSC- 60",
increasing rate of 10C/ rnith it was cooled from150C to OC at a tenperature

a DSC curve of the resin was obtained by increasing

enperature of the resin in a nitrog
it was 5 heated from 90C to 150
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Usi ng each of the toners of Exanples 1 to 18 and Conparative Exanples 1 to
4, a devel oper was produced in accordance with the bel ow gi ven procedure
and then gyiaisshsds follows. The results are shown in glabiBodosesr
Preparation of carrier > A silicone resin (organostraight silicone)
(100 parts), y-(2-am noethyDam nopropyltrinethoxysilane (5 parts) and
carbon bl ack (10 parts) were added to toluene (100 parts), and the

resul tant m xture.was di spe dwith a nmom xer. for, 20 nmn, to thereby 10
prepare a resin Iegﬁ’é}g Eﬁ‘gtff’ﬁgﬁ? itRpEs 0 E%é‘é‘bﬂéﬁt]lb?iﬁﬁ QMRaLatYeq
coater, the resin layer coating |liquid was applied on the surfaces of

spheri cal nHganatplee 1par 4, £ deselope@Gapprodncddwn pgecardamcerwiph e ticl e
di aneter of 50 p.m whereby a carrier was prepared. < Production of

carri o (o B KWy Ritetull 'and 15 bRARiateR RORIFE CTHIGRRRES. P epared
[ Evaluation] - Mnimumfixing tenperature - A fixing portion of the copier
MF- 200 ( pr otecshewnRncBable®.Conpany, Ltd.) enploying a TEFLON (regi stered
trade mark) roller
5 < Preparation of carrier >
A silicone resin (organostraight silicone) (100 parts),
y-(2-aminoethyl)aminopropyltrimethoxysilane (5 parts) and carbon
black (10 parts) were added to toluene (100 parts), and the resultant
mixture was dispersed with a homomixer for 20 min, to thereby
10 prepare a resin layer coating liquid. Subsequently, using a fluid bed
coater, the resin layer coating liquid was applied on the surfaces of
spherical magnetite particles (1,000 parts) having an average particle
diameter of 50 pm, whereby a carrier was prepared.
< Production of developer >
15 - Using a ball mill, the toner (5 parts) and the above-prepared
carrier (95 parts) were mixed with each other to produce a developer.
[Evaluation]
- Minimum fixing temperature -
A fixing portion of the copier MF-200 (product of Ricoh
20 Company, Ltd.) employing a TEFLON (registered trade mark) roller

as a fixing roller was modified to produce a modified copier. The

above-produced developer and Type 6200 paper sheets (product of
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as a fixing roller was nodified to produce a nodified copier. The

above- produced devel oper and Type 6200 paper sheets (product of Ricoh
Conpany, wé hoh1¥B5€ set in the nodified copier, and prigiiRg.Was.asr f or med
whil e changing the tenperature of the fixing roller in %Eéll/{‘i?gps. o83
Subsequently, a pat was rubbed agai nst the obtained fixed i mrages. The

m ni mum fi xi ng tenperature was defined as the 5 m ni mumvalue of the fixing

roller's t rat ures at {ch the image density of the thus-rubbed i mage
was 70% or W@hgom%’éyrﬁ‘%wﬁr?lsﬁ e tgg@gagﬁqﬁlgomgerpag#é}r%p?g ower from

t he vi ewpoi nt of reduci ng power consunption. Toners having a m ni mum
fixi ng tenpeasaperfermediBbile @hanpirg the deprprahtasd by tAO@xhpGelleein- Hot
of fset-occurring tenperature - The tandemtype col or

| ect h i .0 Ne S50 dyct, of, Ri. Co ,
[ta ) was. modirle SPRELAhTLTT AR R ripiicH oBaREH iy oR6RTg 51 1) cone

oil application is nmechanismfromits fixing unit The resultant
el ect r ophofi§Aapragesappbiiemuisinaun fimed temperaturdavasbiefined adjthet t he
tenperature and the linear velocity. The thus-obtained tandemtype col or

el ect r ophoifigiMith & adROJF I TIMAE RUeYE! Bh SO Atk E'E%vlgﬂ‘i\“{ﬁe ﬂﬂ?%&”er used

for devel opnent was 0.85 0.3 ng/cnk. Image formation 20 was pertorned

using the glectro t ogr aphi paratus, and the formed i nrages were fixed
whil e chang?ﬂﬁlttﬁ?gqg&?g‘é‘rsﬁlmc@a‘&mﬁﬁ%“falsx'?W@ eohigher n 5C steps. In this
image fixation, the fixing tenperature at which hot offset occurred (hot

of f set - occur ri ngThe npémiat wmefixirves terapetiiede i8ftefbbTpAbwemntdni tha
tenperature was defined as the maxi numvalue of the fixing roller's

et U g e DLAAE LRSS OGR!

minimum fixing temperature of 135°C or lower are practically

10 applicable.
- Hot offset-occurring temperature -

The tandem-type color electrophotographic apparatus Imagio

Neo C350 (product of Ricoh Company, Ltd.) was modified to have an
oil-less fixing system by removing a silicone oil application

15  mechanism from its fixing unit. The resultant electrophotographic
apparatus was tuned so as to be able to adjust the temperature and
the linear velocity. The thus-obtained tandem-type color
electrophotographic apparatus was adjusted so that the amount of
toner used for development was 0.85 + 0.3 mg/cm2. Image formation

20  was performed using the electrophotographic apparatus, and the
formed images were fixed while changing the temperature of the

fixing roller in 5°C steps. In this image fixation, the fixing
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t he vi ewpoi nt of enhancing hot offset resistance. Toners having a maxi num
fixing tenperature of 190C or higher are practically applicable. - Transfer

rate - 1 i t i mge form ng apparatus M-2800 (prod j
it ifs LR eR:

Conpany, re was formed a 15 cmx 15 cm bl ack sol whose
average image density was 1.38 or higher as nmeasured by a Macbeth
reflection densitoneter. The transfer rate of toner in the inmage was
calcul ated using the following fornmula (1). Trapsfer rate % = (anount of
toner trandPBMREIALBER 8t Wishi et ﬁ%trso%aﬁflj(gfrt ngﬁ%?'osﬂyam%d on

phot oconductor) x 100 - (1) Notably, the transfer rate was evaluated in

accor dance temdperaberd)owhsh &8s rdd, & thAm dtianshefixi fertp8P2ud@ B: 80%
transfer rate <90% C. 70% transfer rate <80% D: Transfer rate <70% WO

2009114233%;2%3 53%%%855%8 eUpnealxeipn&Irnapﬁ‘u%rof the fixing roller’s temperatures

at which image fixation was performed without involving hot offset.
5 The maximum fixing temperature is preferably higher from

the viewpoint of enhancing hot offset resistance. Toners having a

maximum fixing temperature of 190°C or higher are practically

applicable.

- Transfer rate -

10 Using the image forming apparatus MF2800 (product of Ricoh
Company, Ltd.), there was formed a 15 cm x 15 cm black solid image
whose average image density was 1.38 or higher as measured by a
Macbeth reflection densitometer. The transfer rate of toner in the
image was calculated using the following formula (1).

15 Transfer rate % = (amount of toner transferred onto recoding
paper/amount of toner adsorbed én photoconductm:) x 100 ---(1)

Notably, the transfer rate was evaluated in accordance with
the following criteria.
A: Transfer rate > 90%
20 B: 80% < transfer rate < 90%
C: 70% < transfer rate < 80%

D: Transfer rate < 710%
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A black solid inage was formed using the image form ng apparatus . N F2800
(product of R coh Conpany, Ltd.), and the t hus-forned i mrage was

vi sual | y%g@g/\éﬁqsgnd eval uated for uneven 5transfer. Tll}?r/ﬁ\éﬁ'd%%ésgn was

based on owng criteria. A No uneven transfe .e.", "very good
transfer state, was observed B: Al npbst no uneven transfer as observed, and
non-problematic in practical use 10 C. Uneven transfer was slightly
observed, bﬁ‘}é)r actrilaical Ily_ applicable 9: Uneven transfer was observed:, and
probl emat i ¢ YA YSIRUERSEET Use - Fogging - Using the tandemtype

col or el ectrophot ographi c apparatus Tina Neo 450 (product of Ricoh Conpany,
Ltd.) having a cAddachgolidaideaganeras fohared GgingotAeimage fobim@ provi ded so
as to be in contact wwth a photoconductor, 10,000 copies of a laterally-set

! i at
repeat | ng APRLFa R MO (RABHLEP oD RRGHH, E R T LRrd EBET 1 on wer e

printed out in a direction perpendicular to the rotating direction of the
devel opi ngtes §ormed inAgerwas visualdy bbaekvddrand evaduptddfedumerten and t he
printed i mage was visually evaluated for fogging. The eval uati on was based
on the 4 ol {MidFgr.Criteria. A: No fogging observed

The evaluation was based on the following criteria.
A: No uneven transfer; i.e., very good transfer state, was observed
B: Almost no uneven transfer was observed, and non-problematic in
practical use
10  C: Uneven transfer was slightly observed, but practically applicable
D: Uneven transfer was observed, and problematic in practical use
- Fogging -
Using the tandem-type color electrophotographic apparatus
Imagio Neo 450 (product of Ricoh Company, Ltd.) having a cleaning
15 blade and a charging roller each being provided so as to be in contact
with a photoconductor, 10,000 copies of a laterally-set A4 chart (image
pattern A) having a pattern formed by alternatingly repeating a 1 cm
black solid portion and 1 cm white solid portion were printed out in a
direction perpendicular to the rotating direction of the developing
20 sleeve. Thereafter, a blank image was printed out, and the printed
image was visually evaluated for fogging.

The evaluation was based on the following criteria.
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B: Foggi ng observed - Filmng - Printing of 10,000 images was perforned
using the image 5 form ng apparatus M-2800 (product of Ri coh Conpany,

Ltd.), ar\gPtzp(ﬁ,mH}g phot oconduct or was visual |y observeggpgd.fRYakdsas ed for

adhesi on 0 oner conmponents, particularly a releasing agent, onto the
phot oconductor. The eval uation was based on the followng criteria. 10 A
No adhesi on of toner conponent onto photoconductor was observed B: Adhesion
of toner cggﬂgnqpt onto hotgﬁonductor was observed to such an extent that
it did not ANBI0EEMEGBPERYeAn practical use C Adhesion of toner
conponent onto phot oconductor was observed to such an extent that it

i nvol ved prbbFegg@nignolweastdcal use 15Heat resistance/ storage stability -

I n eval uati on of heat resistance/storage stability, each toner was used

r at her than]g®%H geveloper. Specifically, a 50 ni-glass contai ner
was filled w Phe toner, and then left to stand for 24 hours in a

t hernostat bath whose 20 tenperature had been set to 50C, After cooled to
24C, the cont ai ndirintingsefh] @O08dmages yasaariermad using thedmagmss- 1991) to
measure a penetration. Based on the thus-nmeasured penetration,

5 forming apparatus MF2800 (product of Ricoh Company, Ltd.), and
then the photoconductor was visually observed and evaluated for
adhesion of toner components, particularly a releasing agent, onto the
photoconductor.

The evaluation was based on the following criteria.

10 A: No adhesion of toner component onto photoconductor was observed
B: Adhesion of toner component onto photoconductor was observed to
such an extent that it did not involve problems in practical use
C: Adhesion of toner component onto photoconductor was observed to
such an extent that it involved problems in practical use

15 - Heat resistance/storage stability -

In evaluation of heat resistance/storage stability, each toner
was used rather than each developer.

Specifically, a 50 mL-glass container was filled with the toner,
and then left to stand for 24 hours in a thermostat bath whose

20 temperature had been set to 50°C. After cooled to 24°C, the
container was subjected to a penetration test (JIS K2235-1991) to

measure a penetration. Based on the thus-measured penetration,
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heat resistance/storage stability of the toner was evaluated in accordance
with the following criteria. A Penetration 25 mmB: 15 mm c penetration
<25 MM 5u(g 2090 s4L Penetration < 15 nm D Penetration _ The

| arger the penetration of the toner,the better the heaﬂﬁ?Zsis9gﬁ%g%storage
stability thereof. Toners having a penetration snmaller than 5 nmare highly
likely to olve problens in use. WO 2009/ 142338PCT/ JP2009/ 059832

As shown iyk Tabl.e 2, e toners .of anples 1 to 18, each .containing a

pol yester PE&Y ﬁesé%?‘é*cleéq:?r‘i‘%? F%‘f‘éﬂg@tg{g@@eﬁ%%@%éﬁiﬂﬁ and a fatty
acid am de-based conpound serving as a fixing aid and being excellent in
conpat i bi | acoprdahbe whieh phe feHoetingesiteria.. e., at | east one of a fatty acid
am de conpound having a nono- or higher val ent am de bond and a fatty acid
am de- baseg. avJ nmono- or higher valent am no group or a

hydr oxyl ggogg Qﬁ@ﬂPgaé¥paﬁﬁe found to be excellent in | owtenperature
fixing prgﬁerty and offset resistance. 10 Furthernore, the fatty acid am de
compound eRi dbmm<temetratdon <a85imoependent crystal line domains, resulting
in excellent transferablity. In addition, no image fogging and no filmng

are caysedc: Bakiid peineRPSibR!L15QfPr M hi gh-qual ity images for a long
period of time. isUnlike Exanple 1, the toner of Conparative Exanple 1

D: Penetration < 5 mm
The larger the penetration of the toner, the better the heat

resistance/storage stability thereof. Toners having a penetration

smaller than 5 mm are highly likely to involve problems in use.
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contains no fixing aid. Thus, it was found to exhibit a poor

| ow-tenperature fixing property. The toner of Conparative Exanple 2
cont ai ns @sz%gtéﬁ fgi d am de-based conpound having a hi ghdielpbde98s9832
tenperature an %0 thus, was found to exhibit a | owtenperature fixing
property. The toner of Conparative Exanple 3 contains a

styrene-acryl i c+esin rather thap-a-polyester—resinahd thus, was found to
exhi bit an insuffhcie$tffomfte1perature fJ xji ng|propertly] Allso, since the
styrene-acryli¢ r8sijn|is fnferior [in coyga i bili % !¥)
2009/ 142338PCT/ JP209F OEOES | W T h | F §‘Ha &% e | Boflyester resin,
the toner was flodnd |t 0 exhilbi|t [ap |i nsyftirgilent || pw tlenperatjure fi xing
property. THe +t-pneri—of--Conparatve—Exadgple—4—goitans a conpound
(fixing aid) haviggla|strudture diff flenent| firam(that |off {he fatty 5 acid
am de- based conpa8ng Used| ifn [t he plfgpni nvantii on. [The|f| xj ng aid
contai ned in the $or&n<{s|NFord | Tchrat bl e WY THe HdeF| resin and t hus,
insufficiently saftdns {he {taner| [THi s toner,| therkflorle] Was found to
exhibit an insufficilent|lpw tlemperfatiunelf] xji ng{pfopertly QThr ough t he
above-described ¢isqgusgsion,| tthe tongr |of |he [piesept| iinyentfion is excellent
in | owtenperatufesfli Xi ng| praperty| gnd gffset nesi stlance and thus, does not
easily contaninagega fli xi hg devi cel gnd/ or| an |i ragel |The|tpner of the
present inventilod @dm|@fo: demaen|whgd| e e Yo [tdRieD | < I gpeOfror @ i sl ong
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CLAIMS 1. A toner conprising: at |east one polyester resing as a binder a
colorant, a releasing agent and a fixing aid, wherein the fixing aid

conpri se%@ﬂ]‘o?/tl%%sgaci d am de-based conpound, and the f é?i{}’%ﬁdé’%g | de- based

conpound 'I1sTat ['éast one of a fatty acid am de conpoun no- or
hi gher val ent am de bond and a fatty acid am de -based conpound having a
nono- or hi gher Aalsdmwanimbagle tongrsdefivliyampbem 1 tmdSwiearcdi n t he
melting point of the fatty acid am de-based conpound is 70C or hi gher and

105C or | oyeitaidinbea polpesBacoEsinngxésllehfimlbw thaipdrtidie figiay acid
am de- based conpound is any one of a nonoam de conpound and an al cohol

adduct thepgoferty3ani'§ fa%ggr%cggggmg@%&fﬂxmgg@g{its%'rgggg as gnd 2,

wherein th atty acid am ound is a lrne am de conpound
havi ng a npnoval ent anpi.de bond i ch.conmpound_.i.s. obtai neg1 by reacting
amoni a wi P28 31AcaRdhging %F%ﬁenﬁ.mﬂ%npéﬁﬁ}l Hycwith 4 etBOQWtSHe of
claims 1 to 3, wherein the rel easing agent is a hydrocarbon wax having a
mel ti ng porerinofi.ep@toeatsitgine ofirmdfd yweacidhamideComPpouttk hinonng accor di ng
to any one of clainms 1 to 4, wherein the at |east one polyester resin has

an acid vaméaoforbhigkeFvalent Hmids band haded fhbap a¢dd mBKAE based The

toner according to any one of clains 1 to 5 wherein the at |east one

D ooy SR BUIRE hAVi A & mfBhH® of hikRelk VAT SmTho LS 37 ! Over than

hydroxyl group) and thus, were found to be excellent in
low-temperature fixing property and offset resistance.

10  Furthermore, the fatty acid amide compound exists in the toners
as independent crystalline domains, resulting in excellent
transferablity. In addition, no image fogging and no filming are
caused, making it possible to form high-quality images for a long
period of time.

15 Unlike Example 1, the toner of Comparative Example 1
contains no fixing aid. Thus, it was found to exhibit a poor
low-temperature fixing property.

The toner of Comparative Example 2 contains a fatty acid
amide-based compound having a high melting temperature and

20 thus, was found to exhibit a low-temperature fixing property.

The toner of Comparative Example 3 contains a
styrene-acrylic resin rather than a polyester resin and thus, was
found to exhibit an insufficient low-temperature fixing property.

Also, since the styrene-acrylic resin is inferior in compatibility
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7. The toner according to any e of clains 1 to 6, wherein the at |east one
pol yester resin has a hydroxyl value of 5 ngKOH g or higher and | ower than
100 nmgKO whlfee/18338The toner according to any one of cl gidgyphodoRisdssz Wherein
the at | east one pol yester resin has a hydroxyl value of 20 ngKOH g or

hi gher and | ower than 60 m gKOH g. 9. The toner according tq any one of
claims 1 tovath fherlaxing paddio thepolyasterproedt.cihe fanar pras fogpdsto
transition tenperature Ty, of 55C or higher and | ower than 80C.  10. The

t oner accorekndit ;amibysaffécie tclow e mipéoabureviedaignptdmettoner sati sfies
the foll ow ng expression Tgr -> 10C, where Tgr denotes a glass transition

tenperature of thPhéttoh%?Séf GB%?QLX&?%GEX%%%IE 430th thdRs 4P eBhfiFo@nd! ass

transition tenperature of a m xture of 90 parts by mass of the at | east one
pol yester rgesi.n and arts b ss_of,.the fixin i d ich. i s measured
rtor heat | (koA Rabinga shotetumecditiREenh SeamPhat of Yakyasi® of ol i ms
1 to 10, wherein an anount of the aid contained in the toner is 2% by mass
or noreS5anda¢idsamidenb 2sed ispmpeBndi used dapthe present snypniiunt Tdte t he
toner. 12. The toner according to any one of clains 1 to 11, wherein the

toner is priygiedidrcontadgedoiis thedion®r islgooflyt eosipaibhsmaddhttihg
contai ner conprising: a container, and the toner according to any one of

claims 1 t,dRACFOTIDIANCt b8 G fHeiofi1) TBYE L OLAL N ER! NOPh £ONDI i si ng:

forming a latent electrostatic 1nage on a latent electrostatic I nmage

beari ng nmenber, - . . .
g toner, therefore, was found to exhibit an insufficient

low-temperature fixing property.

10 Through the above-described discussion, the toner of the
present invention is excellent in low-temperature fixing
property and offset resistance and thus, does not easily
contaminate a fixing device and/or an image. The toner of the
present invention can provide a high-quality toner image for a

15 long period of time.
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devel oping the latent electrostatic image with a toner to forma visible
nsferri ig the visible inage onto a recordi ng nmedium and fixing the
transferred i mage on the recording nedium wherein the toner is the toner
according to any one of clains 1 to 12.

CLAIMS
1. A toner comprising:
at least one polyester resin serving as a binder resin,
a colorant,

a releasing agent, and

a fixing aid,

wherein the fixing aid comprises a fatty acid amide-based compound, and
the fatty acid amide-based compound is at least one of a fatty acid amide
compound having a mono- or higher valent amide bond and a fatty acid amide-
based compound having a mono- or higher valent amino group or a hydroxyl
group, and wherein the melting point of the fatty acid amide-based compound is
70°C or higher and 105°C or lower.

2 The toner according to claim 1, wherein the fatty acid amide-based
compound is any one of a monoamide compound and an alcohol adduct thereof.

3. The toner according to any one of claims 1 and 2, wherein the fatty acid
amide compound is a linear fatty acid amide compound having a monovalent
amide bond which compound is obtained by reacting ammonia with a linear fatty
acid.

4. The toner according to any one of claims 1 to 3, wherein the releasing
agent is a hydrocarbon wax having a melting point of 60°C or higher and lower
than 90°C.

5. The toner according to any one of claims 1 to 4, wherein the at least one
polyester resin has an acid value of 5 mgKOH/g or higher and lower than 40
mgKOH/g.

6. The toner according to any one of claims 1 to 5, wherein the at least one
polyester resin has an acid value of 10 mgKOH/g or higher and lower than 30
mgKOH/g.

7. The toner according to any one of claims 1 to 6, wherein the at least one
polyester resin has a hydroxyl value of 5 mgKOH/g or higher and lower than 100
mgKOH/g.

8. The toner according to any one of claims 1 to 7, wherein the at least one
polyester resin has a hydroxyl value of 20 mgKOH/g or higher and lower than 60
mgKOH/g.

9. The toner according to any one of claims 1 to 8, wherein the at least one

polyester resin has a glass transition temperature Tg of 55°C or higher and lower
than 80°C.
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10. The toner according to any one of claims 1 to 9, wherein the toner satisfies
the following expression Tgr — Tgr’ > 10°C, where Tgr denotes a glass transition
temperature of the at least one polyester resin, and Tgr’ denotes a glass
transition temperature of a mixture of 90 parts by mass of the at least one
polyester resin and 10 parts by mass of the fixing aid, which is measured after
heating the mixture at 150°C.

11.  The toner according to any one of claims 1 to 10, wherein an amount of the
fixing aid contained in the toner is 2% by mass or more and less than 25% by
mass with respect to a total amount of the toner.

12.  The toner according to any one of claims 1 to 11, wherein the toner is
produced in an aqueous medium.

13. A toner accommodating container comprising:

a container, and

the toner according to any one of claims 1 to 12 accommodated in the
container.

14. Animage forming method comprising:

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

developing the latent electrostatic image with a toner to form a visible
image,

transferring the visible image onto a recording medium, and

fixing the transferred image on the recording medium,

wherein the toner is the toner according to any one of claims 1 to 12.
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