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DESCRI PTI ON TONER, AND, DEVELOPER, TONER CONTAI NER,
PROCESS CARTRI DGE, | MAGE FORM NG APPARATUS AND | MAGE
FORM NG METHOD 5 Techni cal Field The present invention
relates to toners for devel oping electrostatic inmages
of el ectrophotography, electrostatic recording,

el ectrostatic printing, and the like; and to

devel opers, toner cont pypRgs ess cartridges,
i mge form ng apparatuses, and 1 mage form ng nethods

using the toners. 10 Backaround Art_|mage formation b
TONERABD, REYELOFER HONER N TAINGE SR CBSS CARTRIDGE,
out by a series of processes including: formng a

| a8 GEIRIRMINGA PPARMIY S ANTRIMAIGE FORMINGMETHOD
(llatent electrostatic i mge bearing nmenber);

devel oping the. 15 latent electrostatic imge by a
devel oper containing a toner to forma visible inmage

(toner image); then transferring the visible inage to
and fixing the

5 Techmeddieldg medi um such as paper;
The toner is a colored

image to forman fixed inmage.
Cparti o , , . _
o o SO Sl S BP0 it
As 20 the nethod for

.contained in the binder. ) o
pags i elegtroplotogiaphy, eleatipstaticaererding, gleswegtatie pmting, and
pol ynmeri zation are mainly known. The pulverization is

tlee hied; Bad th devdlipRasl @b cant0Ners, hrocdidica riless) ifagd forming
charge controlling agent, etc. are nelt-m xed and are
ﬁ%ﬂ bi nder, to obtain a toner

uni formy djspersed into

AR BUE: Bi tiey TomrangmehedsueoR &b IRERS i on s
grinded, classified, etc. to forma toner. The

pul verization has drawbacks as

Background Art
Image formation by e.g. electrophotographic method is generally carried .

out by a series of processes including: forming a latent electrostatic image. on a

photoconductor (atent electrostatic image bearing member); developing the

15 latent clectrostatic Image by a developer containing a toner to form a visible:

image (toner image); then transferring the visible image to a recording.medium_
“such as paper; and fixing the image to form an ﬁ_}ied image.
" The toner is a. colored ‘particle comprising a binder (bihder fesin), _
colorant, charge conj:ro]]jng'agent, etc. which are contained in the binder. As |

20 the method for producing the toner, pulverization and suspension

polymerization are mainly known.

The pulverjzatio_n 1s a method for producing a toner in which a coiorant, .
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follows. Specifically, a grinder, etc., are required

to grind a toner conposition, 5 resulting in high

cost, and thus the nmethod is not effective. In

addition, during the grinding, toner particles with

wi de distribution of particle dianeter tend to be
formed. Therefore, in order to obtain inmges with high

_ Lt ian: . . L

cggﬁé déhh%m%giréeﬁt, Q. 28 BN MBhod FhdPe mﬁﬁngﬂ% H%%efsgg ito a

i cles, exanple, mnute particles o

less in _diameter and | arge grajns of 20 pmor nore, . .
bigler t9eohtaln d daney/ comgpafitian; F7¢ 4b¢ &ﬁqjcam itpReFgcoposition is

significant reduction of yield. Furthernore, it is
geinllbd Celhdsifiedl, @t pe rfsen adthider.v €Bhes palvefizaitor bho davbacks as
and charge controlling agent into the binder
i for ce 1 use. aof the toner in,whichi the additive
iften B, 4 Bimer. v el 49 £FG' 4 FosRl G on.
devel opability, durability, imge quality, etc. 15
regdiang Iryhighgosty end dhes theasethedab neheffictive.u| lnsaddition, shuring

a method for producing a toner by polynerization of

tHOBANBMe fordk PRAFA FREH wile!di8gibAkon of?%:i&é ARh&er tend to

-
oner particles are produced by suspension

t

pal ynmeri zation. _ However, toner partjcles obtained by .
be Mi ﬁﬂlemf?%ﬁ} prrer ity Abtaia rgases wth high E??@f‘%t@al andh high
have drawback of poor cleaning ability Poor cleaning
gdilatiohya POrtivaliahe BeYibrigaatidbs fieckangsle ddadutt pasticledofs pm
phot oconduct or, and the accunul ation of such residual

o BTl S5 S AT L SRUE, e 3 e

rol I er, which charges a photoconductor by contact

clehsifigitiog, iamdingubssigndicaht; redecipaes of tyéeld.c h&ugthegmore, it is

performance of the charging roller Therefore, a nethod

e of tf ing roller re, a
AR HAELRS ARicafiich, & £ RalyPorly PRAN e coHchlng agont

' articles, whjch are
'inptot}m%' i

inder uniformly. The use of the toner in which the additives are not

~ dispersed uniformly deteriorates flowability, developability, durability, image

- quality, ete.

_R_ecently, to overcome these problems in pulverization, a method for

~ producing a toner by polymerization of monomer is proposed and carried out.
- For example, toner particles are produced by suspension polymerization.
However, toner particles obtained by suspension polymerization are generally

.spherical and have drawback of poor cleaning ability. Poor cleaning ability

causes nomn-transforred residual tomer on a photoconductor, and the .

~accumulation of such residual toner leads to background smear. Moreover,

residual toner contamjllates components such as a charging roller, which




5 subsequently associated to obtain toner particles
havi ng irregul ar shapes (See Patent Literature 1).
However, toner particles forned by emul sion

pol yneri zati on have residual surfactants in |arge
amounts inside the particles as well as on the
surface thereof ~ even after being washed by water. As

cBa¥eR§ W bhotobstRl@frShyR Btbﬂth&ﬁ/c]ﬂ{rgﬂ%n @hdl SubsEgHERE- rddies the

- distribution of the  anpbunt o charge is 10" i ncreased,

au5|n%ﬁgack rougg} ar. on r|nted I mage. In
g]gglrp t ant contam nat es

phot oconduct or, charging roller, developing roller,
et c. Thereffre; & méthoé forcgmdatingubhdéd harticks ¢ peipvséd in which
function. On the other hand, for the fixing process by

i ng..nmegher s
RS PIGRRLIA o Wﬁé@%ﬁ“m B, a0 2 FBE ot Py are
possess rel easabilit whi ch may be referred to as
stbgefyently agsosiaged &0 o tonerimarticles bavingsirtegularghapes (See

menbers. In such case, offset resistance can be

| PafdtoGtbrRbure 2l1) OW PwRvEL! SARINDPHABS FRnfedl %y oéh:tulsmn _

the surface of toner partlcles I'n contrast,

o to i Qve of f set. SIS ance ar i scl osed.in
i A8 haye Epsif ﬁtsge@mwﬁ éH‘Slﬂ?V\h]B‘ﬁ prticles

parti cl es but are concentrated at the surface of 20

. 'at;bueﬂtagmrtheanifa@d tterdobegehatienbeibi weishbd b watexdNAsI)result,
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These proposals however, cause i ncrease of | owest

ature dhés unsa sfactory
]If‘lél?feng abr| |tt3?n%t (t:eel’rpe? Q%BIF uumf feﬂ:' %fa

f|X|n&ab|I|t In addltlon this nethod, in WhICh._
f tkdreund smedareen abyristed hage. In addition, the
pol ymer i zatl on are associated to provide

rée‘idt% Whaticeap &ﬁt&ﬁﬂﬁﬁes gﬁ:’bﬁdoﬁﬁ@&m{‘%ﬁ %%ﬂex‘r developing

probl em Generally, releasing agent particfe

|t|o Iy aSSOCIated to inprove the offset
r‘iﬁg§r 2@@ @ fulilbis pragin Olarticl es

are captured i nsi de’ the toner particles and therefore

t he | Opribeankat haid, tihetlef fisiel prosdss benwatdcs beating, in which
sufficient. Nbreover si nce each

“heating members such as a heating roller are used, the toner particles must

possess releasability, which may be referred to as “offset resistance” hereinafter,

from the heating members. In such 'case, ‘offset resistance can be improved by

| allowing a releasing agent to exist on the surface of toner particles. In contrast,
methods to improve offset resistance are disclosed in which resin fine particles

- are not only contained in toner particles, but are concentrated at the surface of .

the toner particles (See Patent Literatures 2 and 3).

These _propose]s, however, cause increase of lowest fixing temperature,

resulting in unsatisfactory fixing ability at low temperatures, i.e. energy-saving




toner particle is formed by a random adhesi on of

nmolten resin fine particles, releasing agent
‘particles, colorant particles, and the like, the
conposition (the ratio at which each conponent is

cont ai ned), nol ecul ar mass of the resin, and 10 the

i ke maybe different and di spersed for each obtained
AxDREAbIRRY t | i whidhf cig&[j' 3

t oneéblggjgt i ?:l ggdlglrag’ %ﬁggﬂg%orgf B%er om olﬁgﬁ%t her F:l'eég]%%ﬁned

L0t is inpossible o formstable i es for. a Jon
By e o AR SO PR b T e v il haaigioner

system the resin fine particles that are concentrated

- pabkticled)has anbtlee pedbléhe Genefallpateldaginggenhpditicldsiaxe Ng

and therefore the range of fixing 15 tenperature is

- .Gl ecent | a new nethod f roduci ng a.
i frebied TR e aREY RGP, HlowR U Rl
(Enul si on-aggregati on nmet hod (EA nmethod), has been
agerfgeartielss aBzeaptPradanside ithe tanen partidles and theraforedhiaod,
particles are formed frompolymers that are dissolved
iPrVaniing 8PtHe oHRbY Rldlstaticelid ot dufBc¥RCT 8Mstebtbr, since each
suspension 20 pol ynerization, polyner particles are -
formed from non rs, gnd the nethod is advantagequs
f@f&?ftﬂ@é‘il@@f%%ﬂf@ﬁ@%ﬂéﬁﬂﬂ prayasthesion of moljen rean dmeipgrticles,

resins that can. be used and polarity can be

- relonding @t pdrticle eolvpdet, pArticlesRirdaiie like athe apinasitios (ihp
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that it is possible to control the structure of toner

AR oot SRS Sl uRbdeyss GIRAGYGin. gma

resin and the purpose thereof is to | ower the exposure

- thyt like mpagbe dafferentvand tispersed $andagh ebtaihed fonepparticles dot

to alter the structure in the resin, and 5 the

SN BRIEE AR PRerfid® af.%&lf ﬁéﬁt%}rég. ?'g%’ giﬂ%g\fxﬁ fhorh Hne pmother,

Non- Patent Literature 1 t hough t

tqQner particle has a shell structure, the surface_ of,
atlaét 1s iigpassible f9 foemestakle Amagesior pdangpeiads o dddifzgpally, in a

i ngeni ous feature so that when the toner particle is
lowetgap@dtwe fding S@tah, thehbyibfineqaRREla tHA aré BiicBnirsted at

probl em
the surface of the toner particles inhibit fixing and therefore the range of fixing
temperature is not sufficient.

Recently, a new method for producing a toner, called solution suspension

method (Emulsion-aggregation method (EA method), has been suggested (See

* Patent Literature 4). In this method, particles are formed from polymers that

are dissolved in an organic solvent or the like whereas in suspension

polymerization, polymer particles are formed from monomers, and the method is

' advantageous in that, for example, there is a larger selection of resins that can .

be used and polarity ‘can be controlled. - Fur!:hern:iore, the ‘method is
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that it is not satisfactory fromthe standpoint of
anti-heat preservability and 10 environnental charge
stability. In any of the conventional nethods such as
t he suspension polynerization, enulsion
pol ymeri zation, and sol ution suspension,
styrene-acrylic acid ester copolyner is used as a

- § S .
B haS A hosaBR e PN b ot b oiploficl ltices
i nto 5 particles,,it_is uneasy to control particle, .
(erreiRalbsirtiian gdrol; SITeAE s SbpJFEREES iash T consisting
etc., and their fixing ability is insufficient under
ohlyeofeorgin hod thé pitptss hétof i8 th Mvedr the RebAird o€ pidnlent and
pul verization, in order to achieve fixing at |ow

te at ures ol vest er r.esi havi n hi gh aci d.
WA P SOHBGy e Puspie feanotid alter tho stinPhule 39’ thel resin, and
and Patent Literature 6 propose toners conprising a
the stmiclfre ikiroh capilde ot sech pyaposgr(Sex NarePateot dateirature 1).
mass distribution, THE insoluble content, or the

- ThekSore2 hRhGGEH RRAronkh A hab gif éﬂr{kgs&r@é'tﬁf@ $0b Surface of the

howevef, caudes the reéduction ting ténperature

at the sane tinme, resulting in the  deterioration of
toper particle 45 arusvab resin withat any ingemiaye foatyregyo thagiwhen the

property at |ow tenperatures, offset resistance and
t@iripaiEdt iptegetetodi g, atf 4l ldwal tehifletatvesEhkrd & a problem

needed. 5 Much work has been done from various angles

i 208 SRR elhyton ot e Slapdpr: o OB SRR Py end

extremely effective to reduce the size and increase

enhigorgpémtal charge efability. t oner particle. However, as the

di anmeter of toner particles becones snaller, the
trans j g 9] 1k s ease,
and i_%%lgjbgﬂu%ﬁﬁ?é?@g%{? gﬁle]glgtio pg{égfga%ig%g%{s g?‘?s_\?‘% with

respect to fixing, fixing ability at a halftone
Pplypierigation, emulsion polymerization, and Solution suspension,

styrene-acrylic acid ester copolymer is used as a binder resin in many cases.

Polyester resins are not generally used because they are difficult to be made into

par[;icles, it 1s uxieasy to control particle diameter, diameter distribution, particle

shape, etc., and their fixing ability is insufficient under the condition of ﬁxing at
a.lower'temperature.
In pulverization, in drde_r to achieve fixing at low temperatures, a

'pquester resin having a high acid value is used. For example, Patent

- Literature 5 and Patent Literature 6 propose toners comprising a resin of which
acid value, hydroxyl value, molecular mass distribution, _TI—IF insoluble content,

- or the like, are defined. 'Th.e toner in these 'propos_als, however, causes the -
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becones worse. This is because at the halftone
portion, the adhesive amount of toner is low, the
toner, transferred to the concave portion on a
transfer material, 1is given extrenmely small anount of
heat froma fixing roller, causing generation of

- of fset phenonenon. -easily. In addition, it is known

- rb8#akioRY drakickng ORGiperdirBahi | fleS Ssamd Unle, tﬂ%@ultingn in the

transterability rises (See Patent Literature 7).

such sj.tuatign, ever-faster inmage pyoduct.i i.s
dgtesiowation AF pileetrpeGse. looy rg%ar: e gt gFaperty at

For a faster printing, the "tandem nethod" is

et f eahparatin®ee off8éte nesikidnee ahbd e adi-hedbepresandbility, further

met hod" is a nmethod in which inages forned by
hglels,(gv%cténge ﬁe@%ﬁ- formng units are overlaid and

sequenti ﬁy transferred onto a sheet of paper that

Is advanced by a transfer belt so that a full-color

i mage Mwhoberki hasdbeen doné oghemiousiamglesof hpproadmgethe field of
form ng apparatus using tandem nethod, various kinds
RletrBRGbe ARy DS Hifthve LAY ahdd Yt N bhit! #&8kfiled TRACS |
s h?gh, and ful [ -col or | mages cangie f or med- at %ig 18
speed The hi gh-speed output of full-colqr images. is
eggfg@@baﬁﬁfgﬁbaﬁépare wqe e 91z¢y apd dcregeathe sphegicity R gbe toner
reproducti on machi nes have that characteristic. There

- paftfcle. Ot Hewewdr! asTihe difmiebsit 6B Sche? PEadiclol i BeRoinBP red¥illRg the

the quality by using round 5 toner particles. In order

BB IR Bl S BRI ek A el

such round toner that has both quick fixing ability

paord fHispeciallabiith t yespect | towfitiegp xbguakilifasit nothabfbere portion

achi eved. Toner nmay be subjected to severe

CeP] .;;.

bgng'ig&ﬁggnperaﬁﬁ?%ﬁgﬁghﬂ%ﬁi%lty rlénggggggghg%%MuntOf
~and .transport after the production. There has been a

tonekdniow the ey feansfared, SORGAVe Py an a transiyapaterial,
ot her, of which flowability, transferability, and

idf gixéai extrédablyl dnyaltl @midaht oEhe#tiffnd befixghg bdled| cuidg gaRdration
ich has excellent preservability,
of offset phenomenon easily. In addition, it is known that by making toner
particles round, the transferability rises (See Patent Literature 7).
In such situation, ever-faster image production is desired in the field of

color copiers and printers. For a faster printing, the “tandem method” is

effective (See Patent Literature 8). The “tandem method” is a method in which

‘images formed by respective image forming units are overlaid and sequentially _
~ transferred onto a sheet of paper that is advanced by a transfer belt so that a

full-color image is obtained on the sheet. In a color image forming apparatus

- usmg tandem method, various kinds of paper can be ‘used, the quality of -
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even after storage for a long period under such

ci rcunstances. However, in the  present situation,
effective means for such demand has not been found 15
especially with respect to spherical toner. In

el ect rophot ographi ¢ system a heat-pressure fixing

nmet hod by neans of a heating roller is conventionally

_ ﬁ?!%lﬁfior ifakdieid ognfivmﬂlc,‘élloﬁ-:’itﬁ%’aﬁgé fcﬁﬁ%eoforﬁnedh;&aﬁigblg?ﬁeed.

er possessing releasa or atoner s br

ontact with the toner _image on the syrface of a.
Tﬁl@ﬁ@g 181%5@% H'émutm#cf@ﬁ'caloéémg@ 1§ pepackdly; chapgcterieiis apd no
20 allowed to pass through to thereby fix the toner

othivrgelor lithAgBi repriutish rhdthingUlifCtha@ichhfetdiadic. r Thery are
and toner inmage on the receiving sheet are brought

Nt tact. wth . . d .e.. Th
ol s 6 e PRt RPN TRE NG SR GhBY 1 igground
on the receiving sheet is extrenely satisfactory,

tavteir partidesbllporden toknérieass sed nByref the mand tomertik @equired to
heat - pressure fixing nethod by neans of a heating

. bk Akb®huickRe héé&éie%},cﬁ Lhrdsbt aﬁﬂtiog.,g %@hﬁoﬁm 3Rkt RREhas both

I mage "ar e “br oug I nt'© contact each other 1n a

nelted state and under pressure. A portion of_ toner
quick demgah ilyandtiaag abdity g low fereparabire fhag magbeen ackieved.
to adhere, and the transferred portion of toner inmage
IS 1eTédeN B MR dubjdchifl BXbeve@€ ELivhuifstoReR! sukleagé NBigh
to the pollution of the receiving sheet. This

so-cal |l ed of fset..phen ngn i s _qgreat| i nf.l uenced -
SRR BB o0 I B ura B Sty e stérage
because al nbst 10 constant anount of heat for fixing

and emspart giter the protdoctzom. wiHheoe hadeqparaddergand fortaltener which
fixing speed. In general, when the fixing speed is '

A edReeBl (AGEN FIRTOAHIS Sheab BRI ol g

t he fixi n% speed is fast, the surface tenperature of
C

abilift dp gof Gletaziorpte ererarely de|and whioh hagexcellent preservability,

even after storage for a long period under such circumstances. However, in the

present situation, effective means for such ‘demand has not been found

-especially with respect to spherical toner. .

In electrophotographic system, a heat-pressure fixing method by means

of a heating roller is conventionally used. In the method, while the surface of a

i ~ heat roller possessing releasability for a toner is brought contact with the toner

20

image on the surface of a receiving sheet under pressure, the receiving sheet is

- allowed to pass through to thereby fix the toner image. In this method, the

surface of the heat roller and toner image on the receiving sheet are brought into

.. contact with each other under pressure. Thus, heat efficiency during the




10

15

20

-
'PPH&?@r ofgfoney ypage iy wansferreddp the mext rerg1ving &

15 tenperature. The toner on the receiving sheet forns
several toner |ayers. Thus, particularly, in a system
where fixing speed is fast, the surface tenperature of
heating roller is high, an uppernost |ayer of toner

“layers which contacts with a heating roller and a

| oner nost- of toner |ayers which contacts with the
e L o L LRIy SRR, which
heating.roller is high, the toner of the uppernost
e[ﬂgslggq dxatign.  cause of fset phenonmenon, and when

the surface tenperature of heating roller is |ow,

t oner Byoge wigy, ih ithe heati fress@edixing ehet heE by hesaisse 4 heating
toner of the |lowernost |ayer does not nelt

fflcientl vy, ~Gausi | ow-t e rature offset .
ol et Fock of B4 Bedtshe e, A% E6rito@ed pr<bismeht iyip contact
when the fixing speed is fast, a nethod 5 is normally
vath edachcbtbert ini mmeticd stabe and mndexipreassigref i Aipogtios of toner image
i ncreased, making the toner to be anchored to the
i$ SLRIsHRA $OTRE -suHes o‘.!‘%ﬁﬁ% rofdy E&%%@r&?%&ﬂ ¥k transferred
roller tenperature to sone degree, and can prevent
i gh-tenperature_ offset _phenonenon of the upgerrmst_

eetlpadmg to

toner becones very large, receiving sheet w nds around

| thdgolhitionf th@kdceiving éhdet.€. This o-ealld destfast pRéan&{dnSe kreatly

occurs, and a trace of separating paw s for

. arating, the. receiyin heet fromthe fJxi.ng rolle
iR by Yo, Bliiscped R Srslemb @by « Hhid i Befeep Fimost
fixed imges are |likely to occur, such as such as

chrtint amotnt ¢fiteat fergfedng tomends givenng tamet withwrt depending on
scattering, due to a high pressure. Mreover, in a

I BRnsREsH i Xing system a toner having a |ower nelt

15 visScosity is generally used than in the case of |ow
speed_fixation, and the surface tenperature of the

‘heat | iy geegmabwhenithe &xing sneed 3¢ slowy ithe |sylaee temperature of

a

heating roller is set to relatively low temperature. In contrast, when the fixing

speed is fast, the surface temperature of heating roller is set to relatively high

temperature.

The toner on the receiving sheet forms several toner layers. Thus,

_' particulérly, in a system where fixing speed is fast, the surface temperature of

heating roller is high, an uppermost layer of toner layers which contacts with a

heating roller and a lowermost of toner layers which contacts with the receiving

: sheet temperature difference becomes large. Therefore, when the surface
temperature of heating roller is high, the toner of the uppermost layer tends to

" cause offset phenomenon, and when the surface temperature of heating roller is -
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toner image is fixed while obviating the

hi gh-tenperature offset and winding offset. However,
the use of such a toner having a low nelt viscosity in
|l ow speed fixation is likely to cause an offset
phenonenon at high tenperature. 20 Accordingly, in
fixing, there has been demand for a toner which shows

16w, WherabdsaRls &%ﬁ@g V€ ShARURAD Xl A e lch RS ost

resi stance and IS ap froma | ow spee

atus to eed apparatus. In order to
lﬁ%traﬁwsm rma@aﬁqﬁ(yemgmgféusm lopr temmerpigwaliseq phengmenon

of toner particles smaller has been made. Small er

epsiliti cl e size toner increases the resolution and

clearness of an image, but inmpairs the fixability of a

hal f |
ot i cong e B o S5 AP 1hS 5 ePu S b ppotiod

t he adhesive anmobunt of toner in a halftone part is
isnenhallineirtind out onwhichmrasfure dedingdixingisnoereasqup miakong the

of a receiving sheet receives only a small quantity

| -wﬁer%q;e ;mlwi heald Reeival eeendrﬁjgg?mlﬁ& HhGedhR héfling

thereto is suppressed because e convex
r@,lrf{tl on of the recei ving sheet. The toner_  transferred

tepperaigne 4o some fegrest and candprevent hishiemperaiuge offset
hal ftone part 1o receives a |larger shearing force per

phofigheid! bf tHeey la5tr bhtdhet Mrs| MSWevdrhkhderRfEStorce
conpared with that in a solid |mage part with thick

| a er t hi ckness. Thus ff heno

oh AREne pRhami VS da Ryt Foel pds SRG) (o biing pller,
low quality. Until now, in order to pursue fixing
1.perdoahtad cwinghug aoffset etursf fawt a dracksofy aepanyingf pawls for
studies, mainly on binder resin, have been nade. For

D [

STURIEE the FRLEE HLERB R AinHIBESANTH SprlB¥ A% fred
.distribution has at | east one |ocal maxi ml value in
ingagey Jfurther, inderiadixed imagemaredikely tonseur, sachiagsuch as failure
7x104 and the region of a nolecular mass of 105 to

of lme images during fixing and toner scattering, due to a high pressure.

| Moreover, in a high-speed fixing system, a toner having a lower melt

viscosity is generally used than in the case of low speed fixation, and the surface

temperature '_of the heating roller and fixing pressure are lowered. Thus, a

toner image is fixed while obviating the high-temperature offset and winding

: 6ﬂ'_set. However, the use of such a toner having a low melt viscosity in low

speed fixation is likely to cause an offset phenomenon at high temperature.
~ Accordingly, in fixing, there has been demand for a toner which shows a

wide fixable temperature range and excellent offset resistance and is applicable

- from a low-speed apparatus to a high-speed apparatus.




10

- 15

20

2x106- in a chromatograph by gel perneation
chromat ography (GPC) of resin for 20 toner. Further,
in Patent Literature 10 and Patent Literature 11, the
nol ecul ar mass distribution of vinyl copolyner is
defined and rel easi ng agent such as polyethylene is
added to pursue fixing ability and hot offset. 10
Furth  tol t . i e :
t hekh BRAS: tol bt &gﬁ dldi®y %ﬁg@ ﬂatt@%ngs ‘%H%i ¥ %engﬁ]easme of

resin having |low visCosity “wWith resin

viscosity, an _attenpt to inproye fixing property at
TpRRK Pﬁfé'ﬁ%’é samallez dagrheengmage s%pa%?ro size toner mcreases
simultaneously is made. In other Patent Literatures,
tharsohgvhnimlidearneyeoflaeinm ) pasiapditathefiladility of a halftone
optim zation of balance of preservability, fixing

.ahi |1ty . a hot offset tha re diffihcult,t ur .
@Rkt « Mol s Behri il hoPbete fo isl-Bebd Hication.
di stribution of binder resin (See e.g. Patent
This isrhecanse the adbesienambinneeftonerinld halfione Patteistsmall and the
Literatures 13 to 16). In el ectrophotography,
t6Hr tr IR £58 w&&%ﬁm nALy &Pedeﬁdﬁ%ﬁéé@ g&&%@)ﬁmﬂ& small
ow nol st be also

elenments with a | ecul ar nmss,

- sati.sfied besides these two properties that are .
agaRktyof heat drom, rasla%a@a»rwﬁlea 288 155 pregsyre appligst therete is also

Patent Literature 17, attenpts to inprove anti-heat

sippesdedabidauty of €he .colyexUpbriidndof HeVRlcakiig/ BBed?h€TRE toner
resin or polyurethane other than nol ecul ar nass

distributi,on,have been nmade, .15 |n.thes roposal

onterer o3 bR RV BTG of £ cobiyiig atedt 2 Halfione part
di stribution or the effect by olefin having | ow

repeives Wl bargemslearmgr fovespdn tonay patticlé becavsapdthini tesr layer

~and anti-heat preservability however, these binder

. tHhiBRARS, 9(931?5}%{1 3 ﬁlt tHalt&n" £ &BRE 1%%@2%3% Cb?iltltlttg}(Jk toner layer

ener gy-saving a OW power enoug

i.nvestigation_has been desired. ) )
thickness. us, offset phenomenon is likely to be caused and fixed image is

likely to have low quality.
Until now, in Qrder to pursue ﬁxihg performance and anti-hot offset, a -
variety of studies, mainly on binder resin, have been made. For example,

Patent Literature 9 proposes resin having a molecular mass distribution such

~ that the distribution has at least one local maximal value in each of the region of

a molecular mass of 103 to 7x10* and the region of a molecular mass of 105to

- 2x1061n a chromatograph by gel permeation chromatography (GPC) of resin for

toner. Further, in Patent Literature 10 and Patent Literature 11, the

- molecular mass distribution of vinyl copolymer is defined and releasing agent

such as polyethylene is added to pursue - fixing ability and hot offset.

- 10 .
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 egomatenrldimabuenlD, Matepk Literatirn diciwl Pateng

.20 I'n particular, in order to inprove fixing property
at low tenperatures, it is required to | ower the
gl ass-transition tenperature (Tg) and nol ecul ar nass
of binder resin. However, in the present situation,
it. is difficult to develop such 11 toner that
satisfies all these properties in |ight of bal ance

o t: t . ANE : .
AR RO th Fak T erURR A7 ty SR BLEERRNP b ok Il Hscosity
QagtaLning_a urethane-nodi fied polyester, (A) as a
Wik, Besip haying ygh giscesits pnctiergat FoHOPXVE diany BIPPRFY at low
having a practical sphericity of 0.90 to 1.00 in order
téRpérithRY e it bfdétdirbpertl isithiamioBE i Ynatle. | DiVother Patent
tenperatures, and hot offset property. Further, a dry

e PR RSP SR8 Pl o o

particle dianeter, and is also excellent in any of
balainice hyatesqvebidity, £xing ahility, iamdigt pffsgsehat/aatdiffioult to pursue
tenperatures, and hot offset 1o resistance. The dry
shAEind R 5 P o Aoy H3RCHLAHiont? Bhd? ékih (5eo
application of oil to a heat roller. Althoaggathe dry
rafIreq B to

bi nder obtained as a result of a urethane reaction is

- 1@pl oyed, it is produced by a pulverization process

and does not have satisfactory fixing ability at |ow
15 te tures. In,addition, specifi,c condit. on
ool PR gleairtniatoeRnd: dn hafle nebERabitfy. cBRichgp ifiyenced by

particle shape so as to be spherical are not

elbornts beth a lwemedearlar Batssniuist be mitousaditfed hdsiBes dmise two

Literature 20 propose a dry toner conprising a toner

_ p@é&?ﬁés Vix g?% O 29 Rﬁ&&ﬁ%ﬁz@tﬁn@%@sﬁaﬁ " For %&8&%%1{ %nef[{é%nt

ction o n 1socyanate group-c ning pre
and a colorant, wherein 20 the dry toner_is forned of

Lygraties dd, aftempbe to rigaraye anbirkpstimesamabibty, etc. by using a
novolac type phenol resiﬁ or polyurethane qther than molecular mass
distribution have been made. | |

.In _these proposals, the effect by defining the molecular mass

distribution or the effect by olefin having low molecular mass improves fixing at

| low temperatures and anti-heat preservability; howex}er, these binder resins dol

' not meet the recent demand for energy-saving and low-power enough and

further investigation has been desired. -

In particular, in order to improve fixing property at low temperatures, it

is required to Jower the glass-transition temperature (Tg) and molecular mass of -

binder resin. However, in the present situation, it is djﬂ_icult to develop such

1
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crosslinking reaction of the nodified polyester (A) by

amties (B) in an aqueous nedium Patent Literatures

19 and 20 al so propose a nethod for producing 12. the

toner, which is an econom cally affordable nethod to

obtain a dry toner. The toners proposed in these

Patent Literatures 19 and 20 are prepared by

e tHaB shfiBfidd alMEhéde pIdPBRYAMin héhtséfcﬁhlﬂﬁ&nyéﬁiebﬁrhdtrbﬂset

water, a pignment in ‘an oil phase aggregates at the

|nterfac Wi th aqueous phase, which leads to 5

PXASFLY sistivity or uneven pignent

di stribution and causes problens in fundanental

pr opeifbr esamipld, Fatewin Biterabarel@hpripesa audrl aoaet sdntathing a

smal | particle di aneter and a satisfactorily

I oper, f e hi

WGBSR o ST WReBlor AR Rhol Pinde, oRelBSCbY Celpagation

properties nust be defined and mnthout such speci fied

regeion aaddiasing 2 ppecticabsphegicity of 0880 dt00va ordemihimpreve the

However, each Patent Literature dose not describe

AasRGY AkRlbroherty 3t 186 temPbrabhiRs CRAPhBPSERR pRiperty. Further,

propertles and/or processes or effects of Fhe bal ance
and thus, effect n the

en detaile ondi ti ons 0
pqel@fb TOBRE: Wpﬂéﬁ% a1 sg%ﬁcﬂl%n&mq & didiE and transferability

Particularly, in the case of toner particles prepared

U—'

~ abjiough tiudonbr bas b Byl warticl (ﬁaﬁ@teraﬁdd i alMesxdeBeht ¥edny of

to gather on the surface of the :.5 partlcles of
Lt T ti s haV| C | amet e
%I’h% r%%,] oi%l?lﬁ Iﬁg rag Iggp%‘(];[ I éj déh E offset

area, thus deslgn of the particle surface becones

| resigsaneean{Theghry domaravpdiaces @lisep images; génegiabyophen el in e.g.

fixing properties |n addition to the design of the

aFEI Y HIBF cHAGRAREMes nl ag:l LicSRY Sl 8 eat yojler.
eIectrophotographlc |nage form ng appar at us

f t whi ch
co rrp e@ftgggal gge c&y&lpéérsnlgnoggsed blynPate1|1€ Intgra%fesiSSlilé novel in that

bmder obtained as a result of a urethane reaction is employed, it is produced by

" a pulverization process and does not have satisfactory fixing ability at low

temperatures. In addition, specific conditions enabling a small particle
diameter and controlling particle shape so as to be spherical are not described.

Moreover, Patent Literature19 and Patent Literature 20 propose a dry

~ toner comprising a toner binder formed from an elongation and/or a crosslinking

~ reaction of an isocyanate group-containing prepolymer, and a colorant, wherein

the dry toner is formed of particles formed from an elongation and/or a

crosslinking reaction of the modified polyester (A) by amines (B) in an aqueous

) 'me.dium. Patent Literatures 19 and 20 also propose a method for producing

12
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“roller is brought into contact wth a heating nenber

such as heating roller having a heat source inside

t hereof, a recordi ng medi um on which i mage has 13 been
transferred is passed therebetween and while the
recordi ng medi um being transported, toner inages on
the recording nediumare fixed. In this type of heat

g ot ) ¢
e R L e A LD RSl BRRET GO s 0
may occur. 1t is known_ 5 %hat when this of fset

phenorref &wess prapesedymythese Patent Literatures i and ¥ aregerepared
pressure nenber, and toner adhered to those heating
byrerhellation hpesetr Elowswsheh sush branfhtid 8whagka nt in
recording nmediumto contam nate the recording nedium

| n.jonder to prevent.the ogcurr.egnce of offset, in.

ag SR SsieRRlEn ot the Hiealln rith 75 pdusapghase, which leads to

surface of a heating nenber was coated with |o

- dédraasedn aolusdmaesistivity o1s whiefrén cpigment  gisbuleutiornofarske tcauses

phenonmenon conpletely depending on environnent al

. H A r | =) | . .
- pEILE SR ARA BlopbREATH (Y TR VT8 adibve simultaneously a

fixing unit is proposed in which a _cleaning_nenber .
sl paglicle diametsy and p sapstastosy pondeellad shapn oha tongrder yse in
heati ng menber and 15 pressure. nenber to thereby

ahBadhige WaltRut aghRéeidnt of dilh ehd spdciitgshapahiRid/asroperties must

pressure nenber. In this heat fixing-unit, cleaning

o GRS ot PR B Pt s o e gl oot be

havi ng i nproved surface releasability, thereby
acleenedi. ndllovever, edole Ragentt hdegitfifecdasecmotodeseribd adequately the
releasability. 20. Recently, an inmage form ng

- eﬂ&?@&%@%ﬂ&%&}ﬁﬁbf&?@%&ﬁ?& gﬁ%g Pg&g s bP LIOMS BBthe balance

manner i n or
Speci fi cal I(i/, during the
CO

energy.

between detaile nditions, and thus effects on the problems may not be

' significantly achieved. Particularly, in the case of toner particles prepared by

granulation in water, pigment and/or wax is likely to gather on the surface of the
particles. of toner. 'Iﬁner particles having a particle diameter of about 6 ym or -
less have a large specific surface area, thus design of the particle surface
bec_:omes ﬁnpoﬁant for achieving desired charging properties fixing properties in
addition to the designlof the polymer component.

In general, conventional electrophotographic image forming apparatus

* comprises a héat fixing unit in which a pressure member such as a pressure

| ~ roller is brought into contact with a heating member such as heating roller -

~ having a heat source inside thereof, a recording medium on which image has

13
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stand-by state, current to the heat source of a heat
fixing unit is stopped, only when i mage form ng
starts, current is allowed to flow to the heat source,
and the tenperature of the heating nenber is raised
to the fixing tenperature. Therefore, the heating
menber is required to have inproved response to

beSH BRIV is ?Qéseﬁ%ﬁﬁfébétwéhrp&ﬁi whfle Eﬁ’ii-e%rcﬂﬁé nfbdium being

t hi ckness of nmmor |ess, 5 thereby shorteninhg t

time to.rise to a fixjng tepperature to_approximtely
trapspated taaen lﬁﬂ%\%ﬂnﬁﬁaﬁe@%ﬁw@n&w&? SRS, the

heati ng nmenber of a heat fixing wunit has a | ow

t her nbh thigigge b hedthsdnd emilt, easalled oféephtBor@enon that toner
recording medium at the tinme of fixing or to a nenber

r the 10 he

D

- of Ak Aot ity Mhddt WHAEEH ol BT hery By b3S, ot B fgihown

wi nd around the heating nenber. These cause a _probl em
thatawhenethie mbiseta pherordesan iobenrsonflest tonbe sheani s to the
menber is likely to beconme uneven in the direction of

pRidt melRehRd Sondd aderbdROSRLYY Redithd RSB Cand pressure

tenperature distribution even over the " entire reg

in ternms of space and cost. 15 In a heat fixing unit,
mereRe s F@%@F@%ﬁt}a@ﬁé@ arpsopding gpedinmye coptagningiiherepqyding
the direction of width Ieads to unstability of fixing

npslidar Nhieederadhretént! fie GatErehédTef offel St a icSnvdrkidhil heat
to occur. In addition, there is a problemthat

~deterjioration by heat es the, lifetine of a heatjng .
e BRRE R, Sfey T8 SHERES of A heatuty, ol B0 i80dedyic
toner produced by polynerization described in 20 .
flpgrinet However ut as 1diffenlt Rapeesent i affsety phenodonan wonplately

d(D

. problemthat tone adheres to a cleaning nenber and

dBGG1dE 3 ﬁj&%ﬁﬁﬁﬁtﬂaﬁ&ﬁﬁ%ﬁmé &f relfBl E’i’r’écﬁ%ﬁnh getc,

agal n an e toner Is trans back to a“recor
“nedium This is becauseg when pul verized toner produced

- eYRtPRllY eFuSing TeSATeIrAnsiRY; the toner

Therefore, a heat fixing unit is proposed in which a cleaning member
such as cleaning roller is provided in contact with a heating member and |
pressure member to thereby remove toner adhered to the heating member and

pressure member. In this heat fixing unit, cleaning member, made of pure

metal material, is brought into contact with a heating member or pressure

- member having improved surface releasability, thereby removing toner due to

the diﬂ'erence of surface releasability.

Recently, an Image forn:iing apparatus has been constructed in the

following manner in order to prevent a waste of energy. Specifically, during the

stand-by state, current to the heat source of a heat fixing unit is stopped, only

14
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“sbéolls

adhered to the cl eaning nmenber has a high storage
nmodul us-and is unlikely to nelt; however, when

pol ymeri zed toner produced by polynerization is used,
the toner adhered to the cleaning nenber has a | ow
storage nodulus, as is expected 5 to toner produced
by pol ynerization. This problemis caused especially

Conparagg%&hﬂg SERE Whrefit &-alBwR & flow tHhd e Rblrd] 64 the

maxi fum si ze to sheet 1s run
through is assed. through. The reason for this is
tIB A af arglef beating mqrﬁherpa% Jagped, tyithe fiymg temperature.
recording mediumwith small size is narrow and thus

ThgeferRNtthe t hddlind @fenthdrhisd réfatdd go BB eImprHvedBlebponse to

Therefore only the narrow regi on has decreased

ATRBR e B SAHPI  FOGERRR Lo o

resulting in unnecessary rise in tenperature of the
thergby shavb@nsg $he Gmetaisedo phsingdempbraiucaiosgprotimately 10
toner on a cleaning nenber corresponding to the

Ron where sheet has not passed to nelt and be 15.
transferred back. In attenpting to solve such problem

of back transfer, Patent Literature _21 proposes _a

heat I swehgmaager formmgapnaratis Fhpeheatingmpeben ef a heat fixing
tenperature distribution of heating roller uniformin

ubftchAdi 4 Ret tHeRma capaith, thiis'Kbat agiRPinbesh tothfc8Rling medium

preventlng t he regi on where sheet has not passed of

o B R o e 2 PR TGS 1B ahe b s e O the

proposes a heat fixing unit in which air holes are
heating deoinlxros diakle teebm inflpemotd by the flomaof thier wimd stveind the:
heat fixing unit is 16 circulated with rotation of the

BEAEANLAGHR! | Phed QoI LR BELUEH (b Rompb R Akttt of

ing o el'ng rai se

the heating member is likely to become uneven in the direction of width.

’I‘herefore,_ it is impossible to make the temperature distribution even over the

- entire region in terms of space and cost.

15

20

In a heat fixing 'uxﬁt, un_even temperature distribution of heating
member in the direction of width leads to unstability of fixing performance, and

at the same time, offset is likely to occur. In addition, there is a problem that

 deterioration by heat makes the lifetime of a heating member. shorter. In -

particular, the use of pdlymerized toner produced by polymerization described in

Patent Literature 18 and Patent Literature 20 causes a problem that tone

- adheres to a cleaning member and accumulates thereon, and the masses of

 toner melt again and the toner is transferred back to a recording medium. -This

15
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However, there has not been provi ded a toner which can

" fix satisfactorily immediately after power activation

and even under | ow power 5 condition, which has

rel easability applicable to from | ow speed through
hi gh- speed i mage form ng apparatuses, which is
excellent in offset resistance, blocking resistance,

18 PeefudseWakid bﬁb(fe . doesdurel ]glﬁ% g used, the toner
eat

eff|C|ency 'h a I XI ng uni hlc 'S

_ ed. back when adhered o a cleanlng nber
aé*ﬁ?arﬁi W&‘F&]Mﬁ’&&ef%ﬁﬁ ilrﬁtqnage prosludng and 1s unlikely to
~situation, it has been 10 deS|red t hat such toner and

rhelt; v s ertitindsmarige Plodvt gasiiuasd bp polyaseriasion bt sed, the
[Patent Literature 1] Japanese Patent (JP-B) No.

25375 t.ent theratu e 21 J panese Pat

o RS o R el i b p 188 B89 oo s gpected
Literature 3% 15 [Patent Literature 41 [Patent

to toner prodheeed by poBatetmationt er at ure 6] [ Pat ent

literature 7] [Patent literature 8] 20 [ Patent

Li t er gt SroBlem ; Smﬂﬂ |
Li t er at urIZm%f] LEJS'E%]%&i eéﬂ g%%@%eg) rji%’rL%&{(\alo 125 785 P
P-B 3141783
v5]1th small size compared with maximum size to which sheet is run through is

- passed through. The reason for this is considered as follows. The passed

region by a recording medium with small size is narrow and thus the contact

area with a heating member is small. Therefore, only the narrow region has

‘decreased temperature and temperature sensor corresponding to the region

dictates switch-on of a heat source, resulting in unnecessary rise in temperature
Qf the regibn where sheet has not passed. This causes the toner on a cleaning
member corresponding to the region where éheet iias not passed to melt and be
transferred back.

In attempting to solve such problem of back transfer, Patent Literature

~ 21 proposes a heat fixing unit in which in order to make the temperatui'é
‘distribution of heating roller uniform in the direction of width, wind is applied
- thereby preventing the region where sheet has not passed of the heating roller

- from having excessively raised temperature.

In addition, Patent Literature 22 PrOpOses a heat fixing unit in. which

air holes are provided along a cleaning roller so that air in the heat fixing unit is

- 16




JP-A No. 09-204071 JP-A No. 09-258474 JP-A No.
05-341617 JP-A No. 05-107803 JP-A No. 05-289399 JPA
No. 05-313413 17 [Patent Literature 12] |[Patent
Literature 131 [Patent Literature 141 [ Patent
Literature 15] [Patent Literature 16] [ Patent
Literature 171 [Patent Literature 181 10 JP-A No.

By SR 5 W Sy e
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08-146661 _ JP- A No. 11-133665 [Patent Literature 19]
tgmpgratgre of the gleapimerrplersirem heing xasede - 201

However, there has not been provided a toner which can fix

~ satisfactorily immediately after power activation and even under low-power

coﬁdition, whiéh has releasability applicable to from low-speed through
high-speed image forming apparatuses, which 1s excellent in offset resistance,
blocking resistance, and ﬂowability, which does not affect fixing efficiency in a .
heat fixing unit, and which is not transferred back when adhered to a cleaning
member; and related techniques. Thus, in the present situation, it has been
desired that such toner and related techniques are provided as soon as possible.
Japanese Patent (JP-B) No. 2537503

[Patent Literature 1]

[Patent Literature 2] Japanese Patent Application Laid-Open (JP-A) No.

[Patent Literature 11] - JP-A No. 05-313413

2000292973

| [Patent Literature 31 ~ JP-ANo. 2000-292978
[Patent Literature 4]  JP-B No. 3141783
[Patent Literature 5] ~ JP-B No. 3141783
[Patent Literature 6] JP-A No. 09-204071

~ [Patent Literature 71~ JP-A No. 09-258474
[Patent Literature 8] JP-A No. 05-341617
[Patent Literature 91 JP-A No. 05-107803

[Patent Literature 10] ~ JP-A No. 05-239399 -

17
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 JPA No. 2000-292981 [Patent Literature 211 JP-A No.

9- 325550 ' [Patent Literature 22] JP-A No. 2002-123119
[ Non-Patent Literature 1] "The characteristics of
newl y devel oped toner and the vision for the future”
by Takao Ishiyama, and two others from The 4th Joint
Synposi um of The | magi ng. Society of Japan and The
5 E S apan on July 29,
Ooohfﬁﬁgf%gﬁigﬂof ?ﬁ%%%@l%%é9ﬁ$¥gst obj ect of the
ventlon IS to,provide a toner such that the toner

PR Iﬂ%%“%l% | otE YeNBePUPRIE % i xi ng system is

excellent in both of offset 20 resistance and

fritbntERérapieset] vabJPiA Noamslogpmsci al |y, even after a
I arge number of copies are to be produced over a |ong

rlo r t ate to each other,
ﬁdldﬂt%ﬁal%%]f? %@1?@8‘% nsferability,. and
fIXI ng ability |s 18 extrenely rare, the toner nmkes

[Ratpuiskitdiaguneol 6] or ndB1AaNbe06- k8% on any transferring

“medi um wi thout transfer errors and with good

Bbhdet ] anjlpAfN[)t {46i9gs not contani nate

Tixing unit and i mages; I's also to provide a

Eievel oper, tone cont al ner rocess cartridge, inmage
Eﬁt?ﬁltrﬂgw%ﬁﬁﬁ'&ie jrln'g@ﬁﬂ 6Por ni ng net hod usi ng
the toner. A second Obj ect of the inventionis to

[Pr-ashidiitarat@aero] whi i+ ACHb. Ti-x40180t i sfactorily
i medi ately after power activation and even under

W- r ,co 'tio A e easability

g%ﬁ@?%r@t%% %ﬁmng%)@B?%zﬁ%h speed i nage

form ng apparatuses, which is excellent in offset

Regestt aberatude| 28 ki nﬁ’mNo&B%ﬁ%@ce and flowability,

whi ch does not affect fixing efficiency in a heat

[Pttt iterature 22]  JP-A No. 2002-123119

[Non-Patent Literature 1] “The characteristics of newly developed toner
and the vision for the future” by Takao Ishiyama, and two others from The 4th

Joint Symposium of The Imaging Society of Japan and The Institute of

‘Electrostatics Japan on July 29, 2000

Disclosure of Invention
A first object of the invention is to provide a toner such that the toner
corresponds to a low-temperature fixing system, is excellent in both of offset

resistance and anti-heat preservability and especially, even after a large number

~of copies are to be produced over a long period, the toner does not aggregate to

each other, deterioration of flowability, transferability, and fixing ability is

18
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unit, -and which is not transferred back when adhered

to a cleaning nenber; and is also to provide a

devel oper, toner container, process cartridge, imge
form ng apparatus, and i mage form ng nethod using the
toner. A third object of the invention is to provide a
toner such that inmages 15 with high density and

' [ i f [N : [N

SN, S8R by itbr xBQALTH BARIE 6 bR Ebk) Blhges on puy
is glso to provide a devel oper, toner container,, ..
trns g&?ﬁﬁ%ﬁ@ﬁﬂ%@g@sﬁ% eRp Pabeg09d reproducippiyand
form ng nethod using this toner. From a dedi cated

fitles Hogahotamnedmirelte fixhips ihit hel wegRsf hxd RgaRbithigryvide a
20 particularly, offset resistance, and heat

characteristic.obtained froma,capillar type flo
dpddbits Fonct BLAIBeR Pitcee; QUAIEE Byaeh doppinoppparatis, and
inventors to settle above issues, it is found that
imhge fopmingvmeghadoweng teetoper.t | e above issues.. 19
Specifically, firstly, the toner has a 1/2 fl ow

begi nai fgoh i i 0@&4&% 28R which
Secondl%t%%%&g’tbﬁr@e |¥E?l§r6%nlge ATm Tmaq-g ngv, (fscanﬁx
O.Cto 20T, wherein Tma is 1/2 fl|ow begi nning
splasiadraby emediately afiere powek agition and evepoypder low-power
begi nning tenperature of a nelt kneaded m xture of the
chralition,| Whithi kds Eeledrabiliag Q{p#i]i_&al_ﬁl@ £ | fedie | lywiipleéd 8 high-speed
nmel ted and di spersed by sufficient nelting, shearing,
.and kneadi ng Nangl t he, pri mar ause..of hot offs .
g, FPEDRk Hhrbeigle  REROR, SRFIE PR Tt Rlgeking
and thus it is inportant to make this resin to have an
regpysangs; and dowiability ewipich does vot dffechfixingieffividnsy in a heat fixing
above-noted resin toner typically o also contains a

uhfS hid RAYER % Bbe FRASB AR %Hﬁ&%ﬁ;ﬂgga SlGhi @myber;

gel ~ conponent, releasing agent, etc., a capilTar

also to provide a developer, toner container, process cartridge, image

forming apparatus, and image forming method using the toner.

A third object of the invention is to provide a toner such that images
with high density and resolution without fogging can be obtained from

low-speed to high-speed image forming apparatuses; and is also to provide a

developer, toner container, process carfridge, image forming apparatus, and

- i:uiage forming method using this toner.

From a dedicated investigation of relationship between fixing ability,
particularly, offset resistance, and heat characteristic obtained from a capillary

type flow tester that has been carried out by the present inventors to settle

. above -i_ssués, it 1s _found that the following toner can 'séttle above 1ssues.
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'neasufing conpr ehensi ve flom1tenpefature of these. The

hi gher the heat characteristic is, especial ly, the
hi gher the 1/2 flow begi nni ng tenperature is, the
better ho t offset resistance tends to becone
however, the correl ation between 15 them was | ow. The
reason for this is considered, for exanple, as

SRR Ay ol YABE ROy, T o

cross-linked structure concentrates on the t oner

13076 te 20Ky Dependly, temporatyrexdifisvence A lani hgagoilmb, is 0°C to

exi sts inside the toner; or toner having a sea-island
20PC U hétetn Whe! B B2 dotw B@gmmgrtbm r4tu€s 6Nthel tdnar hAE Minb is
haV|ng a | ow softening 20. point, only nmeasurement of

i der ed

1o O Sie oh Rt et PR af BRF Beg mhvbich

the toner at the tine when heat and pressure are.

- theiftériari ie reonplatplyl wmithrindy anélied agd shepersd by beffiefemt anelting,

even if 20 toner having a core/shell structure, as
oh, r often has, or the like has a

|en??1 ﬁﬂgh 1/2 flow begi nning tenperature, the
core/shell sfructure is destro ed at the tinme of
fi xi nQlamaly, sbe pEimary sevusepidof g RPN oving & lowiwoftening
out to the outside of the shell, which nay cause
pefntsiat thel foreNind hus i Bﬁﬁ§1€tﬁﬁt $o IR EI6IE SreBidV & have an
found that there is a high correl ation between: 112
flow b nn| er tur,e.of a kneaded ,m xtu
apBRUAA G o tRngR abeve potrgEe: [paet tpically
uni formy nelted and dlspersed by nelting, shearing,

almodcdriendi agresof havmeg highly boss-ihkedktstresinst ande, asand gel
particul arly, have found that remarkably high hot

oFob0Rnte R ShEEf ler Ep 3 Bty Wod BRAEMER G (il o

invention. Further, the present inventors have found
MARSHIIpE clmnspbensive owatomnerapyre dfsthese nfhehigher the heat
di spersing a polymer (prepolyner) that is reactive

cli\éitaﬁteﬁ%ﬁ_c 18, especially, the higher the 1/2 flow beginning temperature is, the

. better hot offset resistance tends to become; however, the correlation between
- them was low. The reason for this is considered, for example, as follows. In

‘the case of toner having a so-called core/shell structure where a resin having

highly cross-linked structure concentrates on the toner surface and a resin
having a low softening point exists inside the toner; or toner having a seaqisland

structure Where_a gel component is present in a resin having a low softening

~ point, only measurement of heat characteristic of toner itse]fis not considered to
 be appropriate to know the heat characteristic of the toner at the time when

- heat and pressure are sufficiently applied in a fixing section. Therefore, even if

20
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active hydrogen group-containing conmpound, releasing

agent and colorant at |least in an organic solvent to
forma toner solution, dispersing the solution or 15

di spersion in an aqueous nedi um reacting the pol yner
that is reactive with an active hydrogen

group cont ai ni ng conpound, after or during the

r : ]
dr y| ng‘%% a (%@gﬁlélgsﬁ'ﬂ&u% %%&yﬁ%@] e%ﬁ?@h 'Iﬁsa&dthe like

he toner |nproves the e

|nvent t&é’ﬁﬁﬁg@%ﬁ gg regp;g;wﬁg\é Qitcglre ﬁrther

in flowability, transferability, fixing ability, hot

detfireid pribpaithy of fikifggedou fdsin Jhaviagdt Bat ineRBa point flows out
preservability, which does not affect fixing

of s SHERSY o bR orinBfe 420 o5, L ek Bl posont

Asa result the dry toner described in JP-A Nos.
inventag hege foumd thatthere koghighsofrelatin letwpen:t1/2:fles beginning
formed froman elongation and/or a crosslinki ng

- thBpEIHRR Of at REARA (i8QuP U RREE in(@hidhY

|n an aqueous nmediumand the toner Is granu ate

The, dr er sapartrcIeSStructure
cqlas % el Bl aeardﬂ%r@&se&f byt melting, shearng, and kneading
noderately coated with a nodified polyester, |ow Tg
op tungesirel handisembisistatbe pohd/ paitiilalye haveirinl thasida@arkably
the particle of toner vvax as a releasing agent 'S
di,sper s neas fac and ur her
1P R 8RB R S G B ARGt ol B el

vvhr ch serves as a surface | ayer of -the toner particle.

- first amslegerongbconditionspf theeinventior0 rol l'er type fixing, a-

I ow softeni ng pol yner having | ow heat characteristic

insid -4 DL6,
o {1 KRS0, (R PyFrF SRSHS ot MRS, EAREH Bilafod
of thin layer. made of esrn Erne particl es.as a

by fipspbang &F efispespingon dolyaner inespelymst #oadi i yepctive with an
(especially heat resistance) at the sane tinme due

active hydrogen group-containing compound, releasing agent and colorant at

least in an organic solvent to form a toner solution, dispersing the solution or

dispersion in an aqueous medium, reacting the polymer that is reactive with an
active hydrogen group-containing compound, after or during the reaction,

removing the organic solvent, washing and drying, the toner improves the effect

- of the invention.

In addition, the present inventors further intensively investigated toner

which 1s excellent in flowability, transferability, fixing ability, hot offset property,

- image quahty, and anfti-heat preservabﬂlty, which does. not aﬂ'ect fixing

' eﬂimency Ina heat ﬂx:rng unit, and which is not transferred back when adhered
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10

15

to control of heat characteristic and nol ecul ar mass,
in particular, since binder 15 having a | ow softening
poi nt prevents blocking by its heat. Mreover, it has
found that by the inprovenent of fixing ability as a
result of allowing toner particle to have a small
particle dianeter, toner has fixing property at |ow

SEREHREr. PEPTRLUN L b bl AR MEORN 8 oo
and hi ghl drspersed - 20 |gnent thereby enabllng
' aye8d ug| formed |of neshicles formeesh fiom i clongatioopad/or a

adhered to a fixing roller froma recording paper due

| cksBhiEiek resdtRinl o thE S@lified pélpesth €9, by SmikcaNB) 84 h Ggulous

a pressure 22 roller at a nip portion mhere the fixing
roj. Ier ressure ro cont cts her .

il TN o et} B £ dbpalty: et brac; Bartice
by a cleaning roller at a nrp portlon bet ween t he

spruetiae veherein #he particlel seafica of thd tomer isThedeondy coated with a
adhered to the fixing roller through such process is

t .
SRAEERAedtls 108 TR AAPLA0: Sl Bnaifild BReFREBRpHRLE trside
roller after copied 150,000 sheets. Here, as shown in
the partide offienera wasnes 2 releaging: agent ds alismcsedi nearr el particle
600 and a fixing unit 610 is rotated under the heater

. sffftd, GndOfurthdrC R isAchBOREH Pl ARriefro@in§ fid Plrticles -

rol | er 602 wi t hout maki ng a recording paper to pass 10

B A 500 P 0

pi gment, wax, and resin. This is because the resin

rolbadyps fising] adew sbismagpelyahénledwing layh heat characteristic inside

gl ass-transition tenperature (Tg), around 60C, thus’

e e T

tenperature rises as the nunber of
found that formation of thin layer made of resin ﬁne particles as a surface layer

_ of toner enables preservability (especially heat resistance) at the same time due

to control of heat characteristic and molecular mass, in particular, since binder.

‘having a low softening point prevents blocking by its heat.

Moreover, it has found that by the improvement of fixing ability as a

E result of allowing toner particle to have a small particle diameter, toner has

- fixing property at low temperatures, preservability, fixing property at lovrr

20

temperatures, releasability, small particle diameter, and highly dispersed
pigment, thereby enabling high image quality.

In normal image output, the toner, adhered to a fixing roller from a

_ ‘recording paper due to electrostatic oﬂ_s_et or the like, 18 transferred to a pressure

- 22




10

15

20

15 copy increases, the adhered toner is unlikely to
remelt. This is al so because the tenperature at which
toner nelts doe not vary before and after fixing
process due to uniformty of the adhered toner. On

t he ot her hand, when polynerized toner having a

cor e/ shel | structure, as dgscri bepl in JP-A No. .
vl A Bhrtidnbw it he e dolef BN pFEGuIDI o oltRieh ok

However, once toner undergoes fixing process, the .
othsre/ The faneg pdperedrte the peesstrespdler 13 @hlgeed byrgecleaning roller

characteristic of |ow nol ecul ar nass resin, which

at®l hip pértiodl Bétiwesh the Pledstirt NG abdIchanBee @Ry, The toner
domi nant and the toner tends to nmelt at | ower

t rature.t.han the.tenmperature set.for,fixin .
AR r e TUn8 RO HOMRsach grocfe if Solesied By the cleaning
adhered to a cleaning roller 600 and a fixing unit 610
rolter argt appuxunately sdverdegtiers ofoiohen breotollectedabe thé GlBaning
arranged inside of a fixing roller 5 602 w thout
rﬁﬂ%%ﬁ%r%oi&&@?@b@ﬂd&% 2r to pass through, collected
toner adversely renelts and adheres again to the
pressure roller 601 and fixing roller 602.  If _images
are fHemaswhowninildGs 16t whem adpagy is gdhereddg sedeaning roller
the renmelted toner adheres to a recording paper, co

600 Aandna kit Heit 510116 e6t8éd UnBerF SEOhEAtRH cHRAPEY of a hBater 603
order to achieve fixing property at |ow tenperatures,

this core/shell strugtu 10.i S, ve advant ageous
a{gnged SRol i o6 pilbbie HElnE S ¥30R8E Paber to pass
gl ass-transition tenperature (Tg) conpared w th that
tlobugksinn probfurh verciizedn theneasec afi thdvarszed - tonér t tomiposed of
even if |l ow nol ecular nmass resin is used, both of

RSB WO DOoBEARE e Rt

respect to adhesion_of toner to_the fixing 15 cleaning
theoresin usedas aghwder bag ferela@vely high glassteansiionotpmperature
tenperature (Tg) | ower
(Tg), around 60°C, thus the toner, which adheres to a cleaning roller during

- cleaning, has a high viscosity, and even if the témperature rises as the number of
copy increases, the adhered toner is unlikely to remelt. This is also because the

N temperature at which toner melts doe not vary before and after fixing process

due to uniformity of the adhered toner.
On the other hand, when polymerized toner having a corelshell _
structure, as described in JP-A No. 2000-292981,. is used, heat is required for

melting polymeric resin of a shell at the time of. ﬁxing. However, once toner

- undergoes fixing process, the core/shell structure is destroyed, temperature

' characteristic of low molecular mass resin, WhiCh -melts -at relatively low

23




than that of pulverized toner by about 5C to about
15C, the toner adhered to the cleaning roller renelts
due to the heat of fixing roller during copying and is
transferred back to the fixing roller. Accordingly,
the present inventors have devel oped a toner such that
the 20 toner structure remains to be a core/shel

g £ Y@t t n
ORI PopHieR) ABEEBL Yol th NopkF %S‘H%‘r%‘ﬁ\?l?o% gpmer
reneltlng of ner froma cleaning roller. a fixin
LPRPPRATURG thag fﬁel}éﬂm&%ﬂmﬁes@@% A | Hf‘berei% aw v in HIG.
t he toner enables i mages Wi th high resolution.
18pedichi £ abret, isiddhBas] foodrtbaoi@t réllke 600Naid hnetiHg ek 610 is
toner material and has resin fine particles on the

f f. wh h
§50dn 1B FR51 CER UM el iR 3B insige gfp fxjngoller
resin fine particles have a 5 glass-transition

608 rmpthrcant i adkinF g reair dB@R@pED tonPBE thwgh, tdilected hemeri sslversely

masticated with Labo Plastom ||, the 1/2 fl own-out

- rbRERE LANY frefé i b @helgpegsu@%ug%ei %ndtgsgqg %Eéﬂ%@ If

own- ou

mast i cate tenperature I's

is unlikely _tqo.cause renelting of toner and can

- IDgEes R ﬁ)maﬁcﬁ 1 Bpe piafe.at problene dnprssad dhakthegieandlied toner

10 -

of fset property. 10 The invention is based on the

adhens -t T‘?@c&'@]@% et Bgtaindthes B6BSEads of the&RbaEgdpiher.

the nean for sol vi ng t he probl ens areas fol | ows.
Spegi fi c <1> At cludln er |aI
TAEHS: th SEhV? e eBe Y REO fRtPeateg ﬁﬁ%e??nﬂ
O0C < ATni < 200C where ATin represents T~ma -

15T meery Oajlvargagdoist banem- structure nper tiatir @ mésmhhavlngea ywer
a capillary type flow tester, and Tinb (00 is V2

- glass-transition temperature (T'g) compared with that of resin in pulverized

15

20

toner can be used and that even if low molecular mass resin is used, both of
preservability and ﬁ:ﬁng property at low temperatures can be pursued.

However, it has found that with respect to adhesion of toner to the fixing

cleaning roller, the adhered toner has a glass-transition temperature (Tg) lower

_thah that of pulverized toner by about 5°C to about 15°C, the toner adhered to

the cleéning roller remelts due to the heat of fixing roller during copying and is

- transferred back to the fixing roller. |

- Accordingly, the present inventors have developed a toner such that the

toner structure remains to be a corefshell structure, fixing property at low

temperatures and preservability, -hot offset property, and prevention of

" remelting of toner from a cleaning roller of a fixing roller are pursued at the -
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fl own-out tenperature of a nelt kneaded mixture of the

toner by the capillary type flow tester, and wherein
Tina is from 1300C to 2000C. 20 <2> The toner
according to the .<lI> wherein the toner satisfies the
follow ng formula: 50C < ATni < 200C .25 where ATm
represents Tnma - Tnb, and wherein Tna is from 130T to

toner satisfies the ow ng fornu 70C 5 ATm <_

1S 1 Paihrbp i eriaind tha prignpt Ris e ar GhirgmETaTand

. <28 Vi SRR BRY (oA DRANIBInk :cb BT Rizh 18R0GHA. L he

- one of the <1> to <3>, wherein a tetrahydrofuran

had Hekin sl phitelaoohetie cotthes ahbrndt ) wherdithetheot®ieri Bas a -
from10% |o by mass to 55% by mass. <5> The toner

efisF il Gl (el S . Bt b el pave a

el perneation chronatography (GPO has at | east one
aftransition teineratuae (hsd 508G ito H0%}, wikrode tone2is neg@dicated
15 <6> The toner according to any one of <l1> to <5>,

HAFLEYOPAor g, 88y BRI I
(B tonb is Mastuated. 175 fown oat temperabire is 120°C to 145°C, is unlikely
to éause remelting of toner and can satisfy fixing property at low temperatures
and hot offset property.

o Thé inveption 1s based on the above-mentioned findings by the present
mventors and the means for solving the problemé are as follows. Specifically,
<1> A toner including a toner material, wherein the toner satisfies the
following formula:
| 0°C<ATm < 20°C
 where ATm réﬁresénts Tma — Tmb, Tma (C) is ﬂ2 flown-out

temi)erature of the toner by a capillary type flow tester, and Tmb (°C) is 1/2

- flown-out temperature of a melt kneaded mixture of the toner by the capillary
‘type flow tester, and .

wherein Tma is from 130°C to 200°C.

- <2> The toner according to the <1>, wherein the toner satisfies the

- following formula:

5°C <ATm <20°C

%
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circularity of the toner is 0.94 to 0.99. <8> A to ner
including a toner material and resin fine particles on
a 20 surface of the toner, wherein the toner has a

gl ass-transition tenperature, Tg' of from 30T to 46T,
the resin fine particl es have a glass-transition

t enper ature of from 50T to 70T, and wherein,
when he mlﬁgseg Stinha w th Labo
Pl ast om II the t oner has ‘a 112 own-out tenperature

fr 95C to before the nmastication of
%ﬁg ?IS§H%1¥%h§ R§Q° 1/2 flown-out tenperature
of from 120C to 145C. <9> The toner according to the
<8>, wiier'Bhd téhdreddcattel @b thaX-TWherein tHiStndblsatisfies the
cont ent (gel content) in the toner is from5% by nmass
fﬁg 25/ 1ggs <10> The toner according to one of
<9>, wherein, in a particle size

- distri but| on neasured by a flow type particle inmage
~nmeasuf@g ATapEad8€us, the content of nminute particles

having a particle dianeter of 2 pmor less is 15% or

| ess. wheraAtm Hhfed-ARSImACOPLAI Aigy t 0 any one of the
<8> to <10> wher ei n, |n a distribution of particle

_ 15%,1' suredg | ter method, the content of
W

-icle dianmeter of 8 pm or

nore is 2% by mass or Iess <12> The toner according

‘'t 0 any4srEhofondicaceBlih® tsldiy onbesfetha, <1h t8 <3>, wherein a
di stribution of parti cI e di aneter nmeasured by a

o oA PP AGaE b enf et b0 th Juf Rirese fpm 10%

mass or |ess. <13> The toner according to any one of
by meassdo 50% bylRass.wherei n the toner has an average

circularity of from0.900 to 0.960 and has a spindle

shape<5><%f'$> elcﬁtﬁﬁfn%‘ ! ngg D
to <13> erein a g‘f%g Jp]}%r(%l cle %Il z?lgm;?%rwﬂfe the

sin fine parti Ies is 10 nmto 200 nm
mo ecular massp distri utlon of the toner measured by gel permeation

chromatography (GPC) has at least one peak in a molecular mass region of

5,000 to 25,000.
<6> The toner according to any one of <1> to <5>, wherein the toner has
a glass-transition temperature, Tg, of 50°C to 70°C,

<7> The toner according to any one of <1> to <6>, wherein the average

- circularity of the toner is 0.94 to 0.99.

<8> A toner including a toner material and resin fine particles on a
surface of the toner, wherein the toner has a glass-transition temperature, Tg, of

from 30°C to 46°C, the resin fine particles have a glass-transition temperature,

- Tg, of from'50_°C to 70°C, and wherein, when the toner has been masticated

9%




20 <15> The toner according to any one of the <1> to
<14>, wherein the volune average particle dianmeter
(Dv) of the toner is 3.0 mto 7.0 m and the ratio of
the vol une average particle dianeter (Dv) to the
nunber average 27 particle dianeter (Dn), Dv/Dn, is
1.25 or less. <16> The toner according to any one of

.vfiﬂ? Labs mﬁmﬂgt tho\RkEhRs LN A6WADE itén?%i’a%ﬁ@ﬁ'% 98%C to

east one o I ssol ving and di spersing e toner

f
DA A S e e 2 i

reactive with the active hydrogen group-contai ni ng

tepeetit dffromn 120995t 115%0) vent to forma toner

10

15

20

solution; at |east one of enulsifying and dispersing

‘the t SOl Ution in a uegus_.nmedi um cont gi i N

resi n Prieoartt afetding Y e sPe whan & gy digfurh (THE)
reacting the active hydrogen group-contai.ning conpound
ingolitble hantpot {gakrontartihin the toreos from H¥ethy mhss ta@4/by mass.
hydr ogen group-contai ni ng conpound in the aqueous

- medi U9 THARMNR R RS 10! Bnd 38 $heHEST hid S0>2Qfherein, in a
renmovi ng the organi c solvent. <17> The toner accordpng
‘to.the. <16>, wherein the _adhesive base 15 materi al ,
rarigle gize distripon meagwed by a1fow tiee parasle Jaage dnerpuring
to the <17>, wherein the acid value of the polyester

appstatus, $hd orftei 3l ifiniute #ortiddsNalitly a pabicld HRNEBLHf 2 pm or
according to one of the <17> and <18>, wherein the

al. er.resin includes a tetrahydrofuran sol uble
k%%ﬁ%@%%ﬁfkﬁﬁd the 20 tetrahydrofuran sol uble

conponent has a nol ecul ar mass. distribution such that

' <11> The toner according to any one of the <8> to <10>, wherein, in a

d_istribution of particle diameter measured by a Coulter method, the content of
large 'grains having a particle diameter of 8 pm or more is 2% by mass or less.
<12> The toner according to any 6ne of the <8 to <11>, wherein, ina
distﬁbutibn of particle diameter measured by a Coulter method, the content of
minute particles having a particle diameter of 3 pm or less is 2% by mass or less.
<13> The toner according to any one of the <8 to <12>, wherein the
foner has an average circularity of ﬁ-orﬁ 0.900 to 0.960 and has a spindle shape.

+ <14> The toner according to any one of the <8> to <13>, wherein the

average particle diameter of the resin fine particles is 10 nm to 200 nm.

<15> The toner according to any one of the <1> to <14>, wherein the
volume average particle diameter (Dv) of the toner is 3.0 pm to 7.0 pm, and the

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

2T
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a main peak is present in a nolecular nmass regi on of
2,500 to 10,000 and that - the nunber average nol ecul ar
mass thereof is in the range of 1,500 to 15, 000. 28
<20> A devel oper including the toner of any one of the
<1> to <19>. <21> The devel oper according to the
<20> which is one of a one-conponent devel oper and a
sa@ﬁ&@fwn@emmgélzf)gﬁ%ﬁ toner contai ner
i ncl'udi ng: a cont ai ner e toner of any one 5 of
the <1> t 19> cont ai ned therein. <23> A process
cart r irdfa Theclonat agpording fpany enceeh thestlet f¢ <{hragrherein the
bearing nenmber; and a devel oping unit configured to
td@yﬁbdﬂﬂammagent el ectrostatic inage on the |atent
electrostatic inage beari ng nmenber .usi ng the toner of
e of <l> t 19> t o orn1a vi,si.bl e e,

b fR or ST 4SS s bR b Bl RlL ol
electrostatlc i mage bearing nenber; a | atent
aehﬁthwhgﬁal@Gmmnagbﬂﬁnmannnyoundand@nﬂigmeEﬂMmcsnimmwavnﬂl
an latent electrostatic inage on the Iatent

_tﬁés&we % RA&MihS Jom! gﬁ@g@ectr e BRRYtd Bl a

configured 'op the lat t|c I mage
usi ng. t he toner of any one of the <1> to <19> to form

teperiselublon: | mage; a 15 transferring unit configured to

~transfer the visible inmage onto a recording nedium

angk laadti otie v et \Dispersing thieXohdiolitnShem! Rfheous
i mge on the recording nmedium <25> The inmage form ng

T R R T T

anor phous silicon. 20 <26> The i mage form ng appar at us
‘acracing the artive diydfogeh @reietcordathing @ snpounteweh the pelymer
fixing unit is a heat fixing unit which fixes a toner

 thdBG fe2Miv8 with the active hydrogen group-containing compound in the

agqueous medium to granulafe adhesive base materials; and
removing the organic solvent.
<17> The toner according to the <16>, wherein the adhesive base
material includés a polyester resiil.
<18> The toner according to the <17>, wherein the acid value of the
polygsfer resin is 15 mgKOH/g to 45 mgKOH/g. -
<19> The toner according to one of the <17> and <18>, wherein the

polyester resin includes a tetrahydrofuran soluble component and the

tetrahydrofuran soluble component has a molecular mass distribution such that

a main peak is present in a molecular mass region of 2,500 to 10,000 and that

the nﬁmber average molecular mass thereof is in the range of 1,500 to 15,000.

28
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| ~(roller |oad/contact area) ap

récor di n'g medi um whi | e the recordi 'ng medi um i s passed
between a heating 29 nenber and a pressure nenber and

is transported. <27> The inmge form ng appar at us

according to the <26>, wherein the. heat. fixing unit
I ncudes a cl eani ng nmenber which renoves a toner :
adhered to at |east one of the heating nenber and the

pr essubg> BRI Elope PRRIMEREE ﬁi&og?x?%%ﬁhérfoﬂ%%fﬂieeé 19>,

etween the heating
menber _angd the pressure nenber is 1. 5x105Pg or. | ess.
<28> TRE | %ﬁ@eg‘?‘@ﬁ%eﬁga g&?‘gt e ti‘@c&?@?snd"hléhoﬁe‘)@? of a

the <24> and <25>, wherein the fixing unit includes:

ofclte@pbientrRBlepercand ppedciinpbnéntiieaélopgener ator; a

fil mwhich contacts with the heating nenber; and a

press 0, nmenber,_whi ¢h kes pressure cpptact wth

Phe” hegtr Ao eleh pattadieh EeHiBAET s BORaRg i e 35her b dhy one
recordi ng medi um_ on which an unfixed inmage is forned
ofithect1> to| <ldProostaanédthereinsf er . i s passed between the
filmand the pressure nenber to thereby heat and fix
‘the unbixad,liBgRartsR9R iddGding? | i
accordi ng ?% one of the <24(th n %t%gf%%go (g%%éslt)%agng
fixing upit ipcludes: a heating roller; a fiXxing )
mhespbed 2B o yelopmeaynig| copfieyred fedevelp adnteat:eleghrostatic

endl ess belt-like toner. heating nedium and a

~ iAhgs 6hitthe Laabhieslectwbifstit Inhdgebdienid Mmembel eing the ltua@Sofany

magnetic netal and is heated by el ectromagnetic

mgneti ¢ metal and is heated by el e ]
bR g DB A YT BBy ol L er . T heat 0 by

"~ the heating roller, and is 20 rotated by these

r ol | exg4> Anaempge fzuring appamitus mchidongjlatlatemt eleptrestatic e
contact with the fixing roller via the toner heating

REE B AREmERTbLS o 1Bt R1dcHoNRK iflhE bRy unit configured to-

form an latent electrostatic image on the latent electrostatic image bearing

member; a developing Imit configured to develop the latent electrostatic image

using the toner of any one of the <1> to <19> to form a visible image; a

transferring unit configured to transfer the visible image onto a recording

medium; and a fixing unit configured to fix the transferred image on the

recording medium.

<25> The image forming apparatus according to the <24>, wherein the
latent electrostatic image bearing member includes an amorphous silicon.

<26> The image forming apparatus according to one of the <24> and

- <95>, wherein the fixing unit is a heat fixing unit which fixes atoner image on a

recording medium while the récording medium is passed between a heating

.29
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- toner satisfies the follow ng formula: 0C<

towards the toner heating nediumto. forma fixing nip
portion, and wherein a 30 recordi ng nmedium on which
an unfixed image is forned after el ectrostatic
transfer, is passed between the toner heating nmedi um
and the pressure nenber to thereby heat and fix the

~unfixed i mage. <30> An inmage form ng nethod i ncl udi ng-

1 %p&l&a@%s%ﬁfe ﬁb&@%& %H?éﬂrgnn%)%rteﬁage on a | atent

el'ectrostatic I nage bearing nenber; devel oping the

| atent electrostatic, imge using the toner of any one

of t h&2¢x ThegmeagyJoxmmesnpagatys goprding teghe <26>, wherein the.
transferring the visible inmage onto a recording

Head i @iitinkhdéd Wclbiding ni@AbérexwhieH rbBess Lfbnkl 8dhered to at
recordi ng nmedium <31> The inmage form ng net hod

e R A S e i R R

menber and a voltage is applied to the charging
swefabe prasswrehzolipe lodrkcinin@rarea)sippdivd betvedenctherlegting member

beari ng nmenber. <32> The image form ng net hod

[ u}:fpm t 30> and <31>,
a\?\ﬁg?ég% engg%\?gﬁsoglgﬁlg(ﬁzpﬁed}ﬁ%stéént el ectrostatic
image on the [atenf 15 electrostatic inmage bearin
menber<283n he IaRgealonmans apparatyy pecarding 4p one < the 4> and
chargi ng nmenber. The toner of the invention, in a

bt sivhafeie ehe fikinghifiEmchdes a Rgdteld ﬁbmbeﬂ’@%_i@bg% %Hﬂlz% heat
nx

PRI 0 T B ot VA P A BTG Rambef, ppd,  prossure

type flowtester, and Tnb (C) is 112 fl own-out

- niember whithemakespresburekoatabt with haiheatirg tieenhonnéa they film,

the capillary

wherein the recording medium, on which an unfixed image is formed after

electrostatic transfer, is passed between the film and the pressure member to
thereby heat and fix the unfixed image.
<29> The image fbrming apparatus according to one of the <24> and

<2.5>, wherein the fixing unit includes: a heating roller; a fixing roller arranged

~ parallel to the heating roller;  an endless belt-like toner heating medium; and

~ a pressure roller, wherein the heating roller includes a magnetic metal and is

heated by electromagnetic induction; the toner heating medium is spanned over

the heating roller and the fixing roller, is heated by the heating roller, and is

‘rotated by these rollers; the pressure roller is brought into pressure contact with

the fixing roller via the toner heating medium and rolls in the forward direction

t(__)Wards' the toner heating medium to form a- ﬁxmg nip portion, and wherein a
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31 type flow tester, and wherein Tina is from130C to
200C. As a result, although the toner is a

pol ymeri zed toner having a core/shell structure, the
toner is excellent in both of offset resistance and
.anti-heat preservability and especially, even after a
| arge nunber of copies are to be produced over a |ong

 r8cR@ingOfhedhfiE, B}? r*ﬂhgm WEked Qtﬂi;agg ?% efohgf# ae&fbro%al%%fostaﬁg

deterioration o rty, era ity,

fixing ability is extrenely rare, and the toner nakes
transteros pagsed hefween thedonpr %ea%t%&m aw? the presswemegber

“medi um wi thout transfer errors and with good

to ehiroliBédtidnd ik thehmfixed@aeg@f the invention, in a
second aspect, includes a toner material 10 and resin

B R R e

from30Cto .46C, the resin fine particles have a

ighgs ont 3 datent ielpatrostatp emsge rheagifig) member; odaveDEing tht0 Bitent
and wherein, when the toner has been masticated with

et enpsetrl?lglte %g%#??gﬁ?g% PtSfo %20(“?0 fyr%%%%kxgr e tﬁ)éfomamlble
.mastication of the 15 toner, the toner has_ a 1/2 .
inpgeirapafenrigidesnsible mager e arecotding mediums apd fixing the
result, such toner can be provided that the toner can
tfdnxferdd isdapetoarthk Yecordigdhatiehy after power activation
and even under | ow power condition; has releasability
appl i | gnt 0. from.l ow speed t.0 hi gh- spe i e .
Tor ST Amsoinpe suming PBRthon apritng §6 ribe, 505 wherein »
resi stance, bl ocking resistance, and 20. flowability;
chamgngmentdief éxtontacteditp Bief iatindredactiostadichsmige fbearing member
unit; is not transferred back when adhered to a

'. B CAN AT IO HppiB ot B HaMBRARSubel 141 A the latent

ensity and r uti on w oggl ng.

electrostatic image _béaring member.

'<32> The image forming method according to one of one of the <30> and

- <31>, wherein, when developing the latent electrostatic image on the latent-

electrostatic image bearing member, an alternate electric filed is applied to a

' charging member.

The toner of the invention, in a first aspect, includes toner material,

- wherein the toner satisfies the following formula:

0°C <ATm <20°C

where ATm represents Tma — Tmb, Tma (°C) is 1/2 flown-out

- temperature of the toner by a capillary type flow tester, and Tmb Q) is 1/2

flown-out tefnpérature of a melt kneaded mixture of the toner by the capillary
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The devel oper of the invention includes the toner
according to one of the first and second aspects of
the invention. Therefore, when inmage formation is
carried out by el ectrophotographic nmethod using the
devel oper, images with high quality can be obtai ned
wherein the toner forning the i mge corresponds 5 to a

I 0
t%]?éflveet resi ét ance an ant| thé&?’ggtgrd\?a%ﬁq p?yggstg Refsult,

especjally, even after a | arge nunber of co ies are to
alidiopel doe daner, i apolypgrigd teher hayang gnere/gbell siicture, the
aggregate to each other, deterioration of

 thhemhiscbllent ih MRS o 86 idsstarechild ¥hfiheab pkégeyvabﬂlty and
- extrenely rare, and the toner nakes it p033|b eto

Rl CromEALPER areRo Sl RN B b PR P 57 § lone

The toner container of the invention includes a

-peuvind aftheetionen dodshiott aggregatado @ach nthdrpdetasocitionhef fdwstlity,

and second aspects of the invention contained

ST S A | OGBS o e s i

devel oper |mag]§s wi th high quality can 15 be qbtai ned
papabisite form stablerinageriangaen dransiyaingoredigpb Rathaus taansfer

owtenperature fixing system is excellent in both of
e@f&§&ﬁdmgjoa&§ﬁoangbﬂﬂytl -heat preservability and

especially, even after a | arge nunber of copies are to
be pr ed 0 a Io peri od, r doe not
aqar e G0 o B TR IR gueond, piect fugpdes & toner material

fl owabi | i ty, tr_ansferabl lity, and fixing ability is
. andt reemefiye partcle? Onahd surface @fi¢he ks wikiergnsthicbioret has a

form stable images on any transferring medi umw thout
anshLbsde L alele r b
g})%socess car ;ﬁ&ﬁeaﬁ-ﬂﬂe‘@%e | nve%ofleotﬁqfléﬁg tuﬂ des a @%Bm{mﬂ%

el ectrostatic 33 inmage bear’ggg menber for bearing a
hage anglagy egpﬁlﬁlgﬂdenmerm colafromy)°6ptmg0°C, and wherein,

when the toner has been masticated with Labo Plastomill, the toner has a 1/2

flown-out temperature of from 95°C to 120°C, and before the mastication of the
toner, the toner has a 1/2 flown-out temperature of from 120°C to 145°C.. Asa

result, such toner can be provided that the toner can fix satisfactorily

- immediately after power activation and even under low-power condition; has

- releasability applicable to from low-speed to high-speed image forming

apparatuses; is excellent in offset resistance, blocking resistance, and

flowability; does not affect fixing efficiency in a heat fixing unit; is not

" transferred back when adhered to a cleaning member; and can form images

* with high density and resolution without fogging.
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unit for developing the latent electrostatic inmge on
the latent electrostatic inmge bearing nenber using
the toner of the invention to forman visible imge.
Because the process cartridge is conveniently

det achabl e onto/froman image 5 form ng apparatus and
uses toner according to one of the first and second

aspec %eclfevélbﬁef (g\f:ﬁ@ fﬂ\%@%ﬁ)ﬁ l]ﬁ(ﬁﬁdés 8 Eomet! atca%ﬁ]]x%tko one ﬁg the

qual ity can tai ne erein e toner ng t

| mage. corresponds o a lowte rat ref|X|ng syste
firgt and, seaopd Repeqls gbthe weam@%g?ﬁ}eé% grhep image formation is

anti-heat preservability and especi aI I y, even after a

chAfigE ofit! iy asle@fophofigeaplait eméihol cudih® dHE eldvelvpdr, amla w1th
peri od, the 10 toner does not aggregate to each ot

hﬁflk i Sheaimsd Phiraie e sobF RS Bha e ¢ g

possible to formstable inmages on any transferring
WBdDWmEmPBmture fixmgs{yetem,de eseadlenhin bothhofgdiset resistance and
reproduci bility. The imge form ng apparatus of the

R RO gk A o 1 SRR e

unit _ config igtoformanlatent electrostat|C|rrag
bg rplpﬁaoqdawaxta ng PeEed athectonsn gees peh eRBEpSAt B packy other,

devel opi ng unit configured to develop the | atent

- dete@ivirsitdsd af ewabiling eraiffirabilibg andrbiing ebiiigliis exfrémelerare,

of the first and second aspects of the invention to
ur e

‘a, Vi Si bl sferrln unlt confi

ap] (ReCinbE e Sosiriibi i T AR atRep oo Ry Hhterring
medi um -and a fixing unit conflgured to fix the
mademsfverthad tranfer arnors aadveith gotidngprehliclnlityl n t he

i mge form ng apparatus, the latent electrostatic

i mage

on 34 TER el koliBiiher R 1 v PR bl UAE) ATl f«‘ﬁ%ﬁg’m%ﬂ
The transferring unit transfers the visible img

‘aghrdinghle prg 6f dhe dirge andnsecand aspegts of lrhptmffem eptained

‘transfer
therein. Therefore, when image formation. is carried out by

electrophotographic method using the developer, images with high quality can

be obtained wherein the toner forming the image corresponds to a
low-temperature fixing system, is excellent in both of offset resistance and
énti-heat preservability and especially; even after a large number of copies are to
be prodﬁced over a long period, the toner does not aggregate to each other,
deterioration of flowability, trmmférabﬂity, and fixing ability is extremely rare,
and the toner makes it possible to form .stable images on any transferring
medium without transfer errors-and with good reproducibility.

. The process cartridge of the invention includes a latent electrostatic
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the tansr keaogs

i mage onto the recording nedium As a result, high
guality el ectrophotographic images can be forned
wherein the toner formng the imge 5 corresponds to a
| ow-tenperature fixing system is excellent in both of
of fset resistance and anti-heat preservability and
especially even after a Iarge nunber of copies are

ifn Githe? ¥ be%ﬁin%'lﬂ DRiclith Q%>detRlopi
ag gaate #% gac t he eterl or atl or? o?jﬁéa‘ﬂ IOpmg
flowablll . tran rablllty and fixing ability is-

il if@néw qpa%th% phelackiostaticaiteage pn jhe dlatang Qlectrostatlc
formstable images on any 10 transferring nmedi um
iMbbé betiring BRSTIRE usinkhs tée oM Hd ingebr ®bad uei Wiibletihage.
The image form ng method of the invention includes:
ormn a | atent ectrostatlc aIa ent )
e theproPte gt R Ees TR RRIe g AR o imae
Iatent el ectrostatic i mage usi ng the toner accordi ng

formingeappiaratve dnd ssestionersacording $pentesofothe fiest and second
invention to forma visible imge; transferring the

Sl S, S5 O RS O S i

wrageformng% met hod, the | atent eIectrostatlc I ma
he anpgg egrresprads fas log femperatierefEang AYS o, is
menber in the latent electrostatic inmage form ng. The

eXéetleht th btRAS offSet! rediBfiRr hed ii-Bedtifesc@taliliiynand especially,
mediumin the transferrl ng. The transferred image is

f| xg&?on t he r ec ?fn‘%'Pﬁfgt% m ' ngﬁ%ﬁ gx}eﬁﬁg@ggcpgﬁmd the

: be f or med vvhereln the toner form ng the image
towrr elwpendst t eggrepate- ttonpacht otlerf | détegosymnemf iflowability,

excellent in both of offset resistance and 35
t%ﬂl%fermﬁ RIS Eﬁﬁgbéﬂﬂl @BQ&E&%@P Lale! YandeMNdfel %aﬁes it
rge nurtber o pies-are to produced. ‘over
ﬂiﬁ perlod the toner does not aggregate to each
p to fgumcstakle smages on ampieaseierrpe medingy srthout itransfer

and £ Xi ng ability is extrenely rare,
errors and with good reproducibility.

The image forming apparatus of the invention includes: a latent

electrostatic :iinage bearing member; a latent electrostatic image forming unit

| configured to form an latent electrostatic image on the latent electrostatic image

bearing member; a developing unit configured to develop the latent electrostatic

“image using the toner according to one of the first and second aspects of the

) :in_vention to form a visible image; a transferring unit configured to transfer the

visible image onto a recording medium; and a fixing unit configured to fix the

transferred image on the recording medium. In the image forming apparatus,

o the latent electrostatic image forming unit forms a latent electrostatic image on. -
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and the toner nakes it possible to form stable images
on any transferring 5 nmediumw thout transfer errors
and with good reproducibility. Brief Description of
Drawings FIG 1 is a schematic view show ng an exanpl e
of the process cartridge of the invention. 10 FIG 2
is a schemati c di agram of' an exanpl e of the image

th@ E A biifele | QYEBEE O ﬁl’he':‘c#zﬁl% lﬁnt transfers

mati c di agram Oég anot Irer exanpl e o

_formng apparatus of the inyventign. FIG 4 |s

the NERE iwagy afodhe 6?mﬁ‘ﬂi§gﬁlé?dlﬁmanﬂ]b§ fang welttﬂaﬂ%@m transfer
i mge 15 form ng apparatus of the invention. FIG 5
itftigd SeiteaheC fcaliam Qhedilint her Aoxagpl fesalt, t egh  quality
tandem [ rrage form ng appar atus of the invention. FIG

g ﬁ?@’ tl C d| a g)mfts Vﬁ]ﬂ%ﬁge?ﬂgﬁg@‘l ?ﬁgg‘fmﬁlg%helmage

i nvention performsd by the image form ng 20 apparatus
cOrrasphewhs dol 2 low tergperhibme figingpyyateat, s Jexoéllariien both of offset
invention. FIG 7 is a partially enlarged schermti c

x%%%gé'bﬂéah Qt %ﬂl Rhd'e %féé&alé" a}lﬁ‘r%e]?number
e t|c I agfam s an exanpl e

the roller type contact charger... FIG 9 is a

of eomipmerectohenroduend overanlong pepiod, die toner deqsat AeETeRRte to

the photoconductor of the invention. FIG 10 is a

e&t@m Qj’ttﬁéﬂ, Cde‘ﬁ%x@di’aﬁbﬁ%ﬂ“ﬂoﬁﬂﬁﬂiﬁ@ rir@xFembaitgf ahfMefixing ability is

structure o

extremely rare, and the_ toner makes it possible to form stable images on any

transferring medium without tra_néfer errors and with good reproducibility.

The image forming method of the invention includes: forming a latent
electrostatié image on a latent electrostatic image bearing member; developing
the latent electrostatic image using the toner according to one of the first and
second aspects of the invention to form a visible image; transferring the visible
1mage oﬁté a recording medium; and fixing the transferred image on the

recording medium. In the image forming method, the latent electrostatic

_ imagé is formed on the latent electrostatic imagé bearing member in the latent
_ electrostatic image forming. The visible image is transferred onto the recording
" medium in thé transferring. The transferred image is fixed on the recording
: medium in the ﬁxmg As a result, high quality electrophotographic images can

be formed wherein- the toner forming the image corresponds to a

low-temperature fixing system, is excellent in both of offset resistance and
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5 the phot oconductor of the invention. FIG 11 is a

- schematic view showi ng anot her exanple of the

structure of the photoconductor of the invention.
FIG 12 is a schematic view show ng anot her exanpl e of
the structure of the photoconductor of the invention.
10 FIG 13 is a schematic di agram showi ng an exanpl e

- ok KdR pRelelv ity hd Sp¥ligy, 8her] Afer @g@mﬁ] h@RbeFbfo Tlegar_em

g an exanB

of the fixing. ,unit according to a potential induction
bﬁe%fpaﬁ'ged{ PYer plongperipd, thectoner dops ingh aggreepfesto eagh jother,
a vertical cross-section view of the heating roller
dpturiorationt bEflowhkilitg tiatisferabitioy, Ginddfitifg abilitylip egemslyofare,
FIG 14. FIG 15B is a longitudinal cross-section view

of, the, heat i roller.in. t fixing unit according.to.
i {1 ioPEE st Ropibid) b i 'SPty By BRY Fipfitbibting
explaining renelting of toner in a heat fixing 20 uni
Mtﬁgmmth@tetr&tsﬁ@mdrs adid agitha gostwepradpcilityx anpl e of

the toner particle of the invention. FIG 18A is a

is a sCchematic €ross-section view s

flow curve for determning 1/2 fl own-out tenperature

Byief Pesqripfion fddwsings G 18B is a fl ow curve for
flow

deterpm Qi 112 fl qwn-.out .t enper at ure py .
fost el TO5T h sstheanat V0¥ il £ GREGPR A ShoRFREPsegrtridee
exanpl e of the inmage form ng apparatus of the

of theanteémimon.

FIG. 2 is a schematic diagram of an example of the image forming

- apparatus of the invention.

FiG. 3 1s a schematic diagram of another example of the image forming
apparatus of the invention.

FIG. 4 is a schematic diagram of another example of the tandem image

- forming apparatus of the invention.

FIG. 5 is a schematic diagram of another example of the tandem image
forming apparatus of the invention.
FIG. 6 18 a schematic diagram showing an example of the operation of

the image forming method of the invention performed by the image forming

apparatus (tandem color image forming apparatus) of the invention.

FIG. 7 is a partially enlarged schematic diagram of image forming

apparatus shown in FIG. 6.

- FIG.81is a SCheinatic diagram showing an example of the roller type
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FIG 20 is a schematic view showi ng an exanple of the
heat fixing unit for use in the imge formng
apparatus of the invention. FIG 21 is a schematic

di agram showi ng an exanple of the process 1 o
cartridge of the invention conprising a two-conmponent
devel oper. FIG 22 is a scanning el ectron m croscope

- cg,,ﬁgm Rirgdure of toner obtained in Exanple B-1. Best
- M e 1

or Carrying Qut the Invention 15 (Toner) The
toner _of the invention, in a first aspect, conprises

~ t oner Figt @1 aischempie slaw shsving aey exazmpls of the siructure of the

following formula: OC :5 ATm < 20C where ATm

phetveesditisr ofthe mvéationTma (C) is 1/2 flown-out 20
tenperature of the toner by a capillary type flow

SR TR Vi SR AR St o

type flow tester, and wherein Tma is from 130C to
thoplmtogddietor of thednvemtgon.i n t he nmelt kneaded ni xture

of toner can be nelted and kneaded by any nethod

Wi t ho | 3 . C . o

el ¢ oiC Lk Bitali: e it abe bR e strugture of
bi nder resin and releasing agent in a toner can be

the pbptecandycton of the ip¥e#IgP- el t ed and di spersed by t he

nmet hod 5 and the nmethod can be appropriately sel ected

accor 8{@g12 1 al feheutip ot shdwiBgBhethed bxdliplelofelsibtirGcture of
machi ne i nclude such as a uni axial extruding kneader,

i axi.al extrudj .kneagder, batch-type kneader, and the
tﬁ‘?%‘?mgf’ﬁ@ucﬁ?%g@%r}ﬁv? rature is preferably 130C to
150C. Conditions of kneadi ng
FIG. 13 is a schematic diagram showing an example of the swrf fixing

device of the invention.
FIG. 14 is a schematic cross-section view showing an example of the

fixing unit according to a potential induction heating (TED) proceés of the

nvention.

FIG. 15A is a vertical cross-section view of the heating roller part in the

fixing unit accordjng to an IH process of FIG. 14.

FIG. 15B is a longitudinal cross-section view of the heating roller in the

{fixing unit according to an IH process of FIG. 14.

FIG. 16 is a diagram for explaining remeiting of toner in a heat fixing

~ FIG. 17 is a schematic diagram showing an example of the toner

- particle of the invention.
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such as torque, rotation nunber, and tinme are
preferably such a degree that 10 nol ecul ar chai n of

t he conposition of toner such as a binder resin is not
cl eaved. The conditions are determ ned approxi mately
to the degree where gel content in a toner does not

“vary between before and after kneadi ng. Detail s about

.rreaSUIyq TéAFg Eneagﬁgﬁ He%&mhé&%ﬁﬁ%ﬁ ten?[%)éi‘ﬁture by a

g was carri ut ‘as
SpeC| f| cally, batch 15 type kneadi ng was carried out
e§te% Labo Plastonmill 4C 150 type (by Toyo Sei ki
Sei saku-sho, Ltd) and a nelt kneaded m xture of toner
was OlFIEi MERlis a b cubRelor dfMRiniHE AP éwn SHERMMRGaNES by a
45 g, -the heating tenperature was 130C, the rotation
ffr?hurr‘oer was 50 rpm and the kneading tinme was 15
In the toner of the first aspect of the
~invention, 1/2 flow beginning 20 tenperature Tna
obt ai éd. flBos & aphéthatiy diggranf [sbewines harexiample qifi thedimage
to be 130C to 200C, preferably 145C to 180C. If the
g%gh%{mgﬂfﬁg]ﬁ ohadnge, satisfactory hot offset
reS|

ce can not o t ai ned, besides, anti-heat 39

preservability ma be deteriorated.. In addjtion,
t oner Fégs %fétsaﬁfélein@Cmeﬁaowmmﬂxmh ohéhe heatrfixing unit
roller is cleaned with e.g. a cleaning device on a

fdri ueeRf the Rhad fortfigtdppagaiis ofthe iBgbisgors UCh phenonenon
that accunul ated toner nelts again and is transferred

L?g_ggﬁ@hgﬂen‘oer 1}951?%33 a]gl to c tam nat| on, L@gthe brocess

of fset resistance becones extremsly satlsf actory, but

chrtridge ofthe pevenpioatcomprisirenp twatompendrg dewdepared, t hus

not preferable. The tenperature difference ATm betvveen
112 f g npi r T a
112 f eg| nﬁlér%n?jé%ggra u#eﬁé@g?&ﬁgr@m Pt © Hfj toner

obtained in Example B-1.

Beét Mode for Carrymg Out the Invention
(Toner).
The toner of thé invention, i a first aspect, Qomprises toner material,
wherein the toner satisfies the following formula:
" 0°C<ATm <20°C

where ATm réprésents Tma — Tmb, Tma (O is 1/2 flown-out

temperature of the toner by a capillary type flow tester, and Tmb (°C) is 1/2
flown-out temperature of a melt kneaded mixture of the toner by the capillary

" type flow tester, and wherein Tma is from 130°C to 200°C.
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- fixing nmenber easily even i t

f T 130C to 2
oRaal Gy g efhod Ygbauh Batatimd et fomr pischmiRomelted

10 mixture Tnb, in which toner conpositions are.
sufficiently evenly nelted and di spersed by sufficient
mel ti ng, shearing, and kneading of the toner, is
required to be 0OCto 20C, preferably 5C to 20C, nore
preferably 7C to 15C, nost preferably 7C to 10C.
Larger tenperature difference than this range causes

fusi omfRb, thethits iH3Ke Mﬁkﬁ@ﬂeﬁ?@fﬁ%&ﬁﬂ%ﬁ nielted and

of fset resistance. Further, it is required to have
shémdpﬁida]hﬁaaﬂeﬂp@ihﬁidsftﬁ)rﬂiﬁlﬁﬂ e RCkinddhidsin AAd ¢ale8sing agent
that toner has a core/shell structure, which nmakes

hani cal stre of er str angd,al so as, an

R G he Rt i L EmIp N AR B0 E8pe R b hethod
thus enabl i ng 20 prevent| on of wax spent. Furthernore,
agdethd fmetdoi ncarahien gppwpmiatele cedlented remserding e ethei pugpose.
toner Iess contam nati on of photoconductor,

Fla%GIaP 0P G fufle Q! BEEHLE
because the resin o iﬁlg%r?glcgeser\l}egggi a she IeXtrudJn":’r
e, the 1/2 fl out tenperature i s peasured using,
kpsagex&t?a%l e fgagu Imeadgr, (asehfyrowkeradesr apdvipsos. - The

by Shi madzu Corporation) and is the value -

kineadiag eoipegatufhe id prafeiadblu180°@ td 150°0. MEontgtibnlalffkrehding
the sanpl e has flowm out. 5 Measurenent was carried

d d f Ll d: 30 di
el 2t Ve, PSLpGPR Heirtiiet, hd B8 s DrcBraiy Bl o BB, hat

toner of the first aspect of the invention has vol unme

- nzolendagechaan of thieeonipasitipe of {ddey suthobsimbinsles regye is not cleaved.

particle dianeter (Dv)Ilnunber average particle

© The?BR4iBbns DR det@x‘bgfn% %@Myﬁ?ﬂé%ﬂ* b thefler&APh&ERL0el ooutent n

m)I ecu ar nmass ransiticon tenperature
as descrl bed beI ow. The_ vol unme_aver age

apgt!ter dfoes drobnatyr betmepnobeloree apgnalter; dneadipgex Hepails, about

' measurement of gel content will be described later.

Here, the melt-kneading was carried out as follows. Specifically, batch
type kneading was carried out using a Labo Plastomill 4C 150 type (by Toyo

Seiki Seisaku-sho, Ltd.) and a melt kneaded mixture of toner was obtained.

~ The toner amount used in knead.mg was 45 g, the heating temperature was

130°C, the rotation number was 50 rpm, and the ]meadmg time was 15 minutes.
In the toner of the ﬁrst aspect of the invention, 1/2 flow beginning
temperature Tma obtained from capillary type flow tester is required to be

130°C to 200°C, preferably 145°C to 180°C. Ifthe Tma is lower than this range,

| '_Satisfact;pry hot offset resistance can not be obt;ained,. besides, anti-heat
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- ngt prele

preferably 3 mto 7 pm nore preferably 4 to 7, nost
preferably 5 to 6. Here, the volune average particle
dianeter is defined as: Dv = [(>(nD3)/ Dn)v3, where n
i's nunber of particle and Dis particle dianmeter. 15
When the vol une average particle dianmeter is | ess than
3 jtm the toner of two-conponent devel oper is. likely

prEsdr RN ntay B8 &&bﬁbﬁd’tecfurﬁf‘%ﬁ tﬁﬁl %ﬁ@xs bitet. Rf the é:'lxmg

stlrrlng in tthe developing unit for ong peri od

t he char |ng apab ity of carrier y

aepber Toller 15 flemady rrg‘eﬁ%géiﬂme on a fixing
devel oper is I|ker to cause f|In1ng to the

- rdRare vbidhnnes I8 cxaise fsush pheh@mélsh flRRlREEmalitdd &he? Gnelts

bl ade for reduci ng toner Iayers thi ckness. If the

a5Birt A 3 YRRl b ifine hANREE Heddind Jor ol BRinhcibh.

becones. d|ff| cult, and the article dianeter of toner

- aghyerf thaex this eranigerist eiteprefarablet besavseitcffsetvresistance becomes

irrpl enented in the devel oper. The ratio (Dv/Dn) of the

(B, BRI PSS ot Dok Qs AR

pref gSylZS or less, nore preferably 1.00 to
¥ nost preferablyllOtolZO 5 Wen the
ratio is 1.25 or less, the'toner is likely to have
rel at iThel )teﬁab@fﬂtwd)aﬂﬂeﬁélﬁ:eSIEEndllﬁweéiﬂt 1/2n, fidwUbeginning
I mprovi ng the fIXI ng properties. Wen the ratio is

oh PSR of 55 b G 3. S GRERERE Mo SRR 5F tomer

o stirring in a developlng unit for a |ong period,

miktreiimben ghidi tpet vampositions pabisidfiiciendy aveslyceltedrand

or cleaning properties, and 10 one- conponent developer

R ke e

BRI Bty 5i6 4 0 ?ég%ﬂ%ﬁiar?fér;bisﬂggééé 16C, most

preferably 7°C to 10°C. Larger temperature difference than this range causes

~fusion of resiﬁs having a low softening point to a fixing member easﬂy even if the
1/2 flown-out temperature of toner Tma satisfies 130°C to 200°C, and therefore

it is impossible to expect sufficient hot offset resistance. Further, it is required

to have appropriate temperature difference. This indicates that toner has a
corelshell structure, which makes mechanical strength of toner strong and also -

has an effect of reducing exposure of wax to the sui'face, thus enabling

" prevention of wax spent. Furthermore, even if resin having low molecular

" mass is used in a toner, less contamination of photoconductor, developing

member, carrier, ete. by toner occurs because the resin on the surface serves asa
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becomes difficult, and the particle dianmeter of toner

may fluctuate when toner inflowoutflowis

i mpl enented -in the devel oper. 15 The vol une average
particle dianeter and the ratio (Dv/Dn) of the volune
average particle dianeter to the nunber average

particle dianeter are neasured using a neasuring

gji ce for particle size distribution of toner

according to a Coulter counter nethod. Exanples of the
nmeasurjng device include a Coulter counter TA-Il, and
Coul t &feruithe; 2 Hewnpgtt (HBIPRTHYrEIECRARTIIOG USH\R) foarrexample, a
Inc.). In the invention, measurenent is carried out
cipillagy type floatdekRs (cwmt)el,r by BhithadRNO&pbRdion) hiid #the value

Interface producing a nunber distribution and a

vol une. di rlbutl The Institu f Ja

YRR e BRPrLT O AL e R PRED Ry of e SRRR 2o fovn ot
comput er PC9801 (by NEC Corporation) The average
Meéasupéraentt ywasacatred buhi wederbyheli oonditiog ©f eLoad 30 kg, Die
circunference of an equi vaI ent circle having the sane

. prEQJD pe of toner
dggrﬁtﬂiltg?ei t §| rglgren; ere%ce #b%a%?gal t oner
particl e, For exanpl e, the 5-average circularjity is
pr ef ePxeferably; ghettoner of) the, firstopspegt of éb%\mﬁn@ogsba& golume
0.98. Preferably, the anmount of the particle having

aRBragy Patdfle Aidabied (DY) velurh® G6erhba particld didrietdP tfﬁ)@)inumber :

| ess. When the average circularity is less than 0.94,

o e AP Do OB o EuBri i e B S

average circularity is nore than 0.99, it is likely to
peakigadsrtparesitor temspereture (Eg), étcoms déseﬁbed]belﬁm lures on
t he phot oconductor or transfer belt in the

i mage V&Eﬁgb (Jlé aifa%t& ﬁ?ﬂ'o@%@&%@% for example,

Speci I'n the"case o

preferably 3 pm to 7 pm, more preferably 4 to 7, most preferably 5 to 6. Here,

the volume average particle diameter is defined as: Dv = [(C(nD3) 3n)13, where

-nis number of particle and D is particle diameter.

When the volume average particle diameter is less than 3 pm, the toner
of two-component developer is likely to fuse onto the carrier surfaces as a result

of stirring in the developing unit for a long period and the charging capability of

- carrier may be deteriorated. On the other hand, one-component developer is

likely to cause filming to the developing roller or fusion to the members such as

blade for reducing toner layers thickness. If the volume average particle

diameter is more than 7 pm, obtaining high-resolution,- high-quality images

becomes difficult, and the particle diameter of toner may fluctuate when toner
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i mage formation having Iar'ge I mage area such as photo
graphic images, a residual toner resulted from

- form ng untransferred i nages on the photoconductor

due to paper feed failure or the like, is accumnul ated
and causes Dbackground snear on the forned i nage, or
pol lutes charging rollers which contact-charge the

IR /PEARRHS bR 1Rchth D B Bld d&BRpEE Ng rol lers to exhi bit

original charging ability. The. average circularity is
nmeasured, for_exa , by the optical . 20 detection
Jone HBERBES [W@%}Fﬁlﬁ volrupe AEsIgRe parich ﬁ%‘rﬁﬁg?t%lb@éfst‘? the -

passed through an inage -detection zone disposed on a

- njuingliee avbiige pattidle dizmdtag@3n)dh thé torled ieprefirablya2s eellessy

detected by CCD canera, and the obtained particle

' f a zed. For exanmpl h | owt ype.
TR PR B0 190 120, B mes b BBR G 10 WER Cor pr ey
be eng‘la;)yed for such method. The THE i nsol ubl e content
of toMgrenrtheanto isl.gdby less, the tonsyris Ekelywd haveirelatively sharp -
crosslinked structure. Gel content contained in a
BRNGE siz8 ARRBEREGR thud BXp R ingtHEPSSn ikY "Whsn the rati
p-m)re Sreferabl yé?O% by ir)nass 0 40%%3@55, and m)steral ©
eferabl y 15% by ss to 30% by mass. |f the gel
140, the doRer tyRicempprefedevelaper idikaly teyfusp gpto the
of fset resistance can not be expected. Conversely,
clnaiegeiurfeds dwioastirringin dele@tlopirt @nif fofialong peried thefdby de
| ow tenperatures. Here, the gel content is nmeasured as

epfio; ToainkrapRlE o0 fE B S8, gefabd JroagRefomnd

20 hours to 30 ‘hours. After 20 hours to 30 hours, gel
oh¢-ganpenent Terelonenisubkaly dorpose ilming @hther devekigimsoller or
sol vent, ‘and swells to precipitate, and then this is

fi8RPLAIHRImember such as blade for reducing toner layer thickness. When.

the ratio is more than 1.20, obtaining high-resolution, high-quality images

- _beoomes difficult, and the particle diameter of toner may fluctuate when toner

mflow/outflow is implemented in the developer.

The volume average particle diameter and the ratio (Dv/Dn) of the

" volume average particle diameter to the number average particle' diameter are

“measured using a measuring device for particle size distribution of toner

according to a Coulter counter method. Examples of the measuring device
include a Coulter counter TA-II, and Coulter Multisizer Ile (both by Beckman .

Coulter Inc.). In the invention, measurement is carried out using the Coulter

.. counter TA-II connected with an Interface producing a number distribution and

a volume distribution (by The Institute of Japanese Union of Scientists &
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: nﬁxage forming system u

with a filter paper. Separated gel fraction is heated
at 120C for 3 hours, absorbed THE is volatilized, and
then mass is wei ghed. Thus, gel fraction is 15
nmeasured. Preferably, the nol ecular mass distribution
of the toner neasured by gel perneation

chromat ography (GPC) has at | east one peak in a

FRYiRSERInd Bpér ﬁﬁ%ﬁﬁm%r BEOGH b9 NBe PporYBbRLu! ar

mass 8, 000 to 20, OOO in the nol ecular mass

distribution is. pref l e, preferably
ol ecHPAYRERgS CHSubY E@agf@nm@? " diwlines e mw&mfﬁ@nceof

nol ecul ar mass peak in this range has satisfactory

shadqaivederttf cnfclohaving tlensimie/ ah dsahe pasjatedhieacs thashdpetof

of f set resistance Here, the nol ecul ar nmass

distri | ured ace QWM
ottty Tt SRR AR AERRRL PR bRrIE Hhriesarnt} e
40*C i s stablllzed. To the colum at this
averagercirculagity FHrefegably S94/ter1.99 andimmire prifertably 0.950 te®bS.
speed of 1nl/mnute and 50 pl to 200 pi of THF sanple
]E%Qfekﬂéﬁl? he fcuﬂoli}ﬁt of HR§JarkthB ha9neB s ARh S ARASAGY dffess than
adjusted to 0.05% by mass to 0.6% by mass, 1s pour ed
and sured. In the nmeasurenent of nDIecuIar mass of
(%%%Eggg 1dessy  npl ecul ar mass distribution of t he
sanple is calculated fromthe rel ationship between
1 og vaVhesthefaveheaivuldrite ad lessithat 0184 eufficiuntseusifal
nonodi sperse pol ystyrene standard sanpl es and counted

(D.a.

PRGOS oo PO AY s BRUY B4 1SR BREOSot Ringy S Wltn the

mol ecul ar. mass of 6x1Q2, 2.JX102, 4x102, 1.75x104,
aSerpet Ourculadik Bono®: @ @99, itgs bkkﬂ@ th ca@selidigemthears resulted
4. 48XI 06 by Pressure Chem cal . or Toyo Soda

' ﬁl&%g?l%x te y %ng]fl%féeswg%ﬁhlﬁgor&% ggpéflystyr ene

| e i.s preferabl A refr t|ve index (Rl) detectaor
rrp 0 tﬁjz?ng cleamng des Specﬂi Y, u)lthe case 0?

image formation having large image area such as photo graphic images, a

residual toner resulted from forming untransferred images on the

photoconductor due to paper feed failure or the like, is accumulated and causes

_ backgroﬁnd smear on the formed image, or pollutes charging rollers which

contact-charge the photoconductor and inhibit charging rollers to exhibit
original charging abﬂity

The average circularity is measured, for example, by the optical

detection zone method in which a suspension containing toner is passed through -

" an image-detection zone disposed on a plate, the particle images of the toner are

- optically detected by CCD camera, and the obtained particle images are
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be used for above-nentioned detector. 15 The

gl ass-transition tenperature (Tg) of the toner is not
particularly limted and can be appropriately

sel ected according to the purpose, for exanple,
preferably 50'C to 70'C, nore preferably 550C to
'650.C. In the toner, polyester resin which underwent

afyz88 S| Faki agtd aﬁg;ﬁé Pf@k%ﬁg‘g%ggﬁe i

afire e?(i s?%é%%lé}gtghg% ﬂ%i C g ows t tonér lfo S O@V@O by
Ssatisf ctory Erese vaai ity 20 al though the toner has
vemes (xR may he pmplyed dopsaichmugtbod onpared with a

~ convent i onal pol yester resin. If the glass-transition

t enpe Tak UFHEF (ddaluble taftant SonSORErs tth polRidr-debaintdidt with a
preservability of toner may be deteriorated. If Tg

exceeds, 70C . the Lixin property.at lowte ratyr
FREERET R Gt BRgRERed i fofet L PRIGALY F% by
tenperature can be neasured using, for exanple,
EEshS@54y by srasT,ASoeerefarpblRi 1§k by Deasisito @6% byt thsy, and most
according to the followng 5 nethod. Initially, about

f ' I [ ' l; $88h -thi
DRI ISHPRE S (B JOAE0y HRaR U QUITORRIRIE 14S 1R this
set i.n an electrjic fyrnace, The sanple is heated from

 TRRgyRsHEmankof ho o tstanceaganal by expectads g Copygrgely,

of 10C m xa. After being allowed to stand at 150C for
ldrigebalebRent b3 debérigrhte fifing pedratyt 4 lowaspermarat ur e

and allowed to stand for 10 mnutes. 10 Then, in a
nitrogen flow, DS 2asur ement i carri,ed ,out using,a
O 11 o, the e PRl REACIER e AR L1 oriber R Wafl3a, 10
the sanple to 150C at a tenperature rising rate of '

thie 108 gof tetrabydrofamsi (T it edgst and deft 40H)°0 for 20 hours to 30
determ ned using the analyzing systemof the TG DSC

BURd e@ﬂ%@%&ﬁ%@ t§g1h%ar ffﬁb%geﬁumr i

hl ntersecti on of the base %i%?e and a tangenstolhg)ﬁe lO?I?%gO%(?DtS,
%he en herm ¢ curve L

absorbs as a solvent, and swells to precipitate, and then this is separated

with a filter paper. Separated gel fraction is heated at 120°C for 3 .]iours,

absorbed THF is volatilized, and then mass is weighed. Thus, gel fraction is

‘measured.

'- Preferably, the molecular mass distribution of the toner measured by gel |
permeation chromatography (GPC) has at least one peak in a molecular mass
region of 5,000 to 25,000. Molecular mass 8,000 to 20,000 m the ﬁioleculai'
mass distribution 1s more ﬁreferable, most preferably molecular mass 13,000 to

18,000. The toner having molecular mass peak in this range has satisfactory

balance of ﬁxmg property at low temperatures and hot offset resistance.

Here, the molecular mass, distribution is measured according to the -
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15 near the glass-transition tenperature (Tg). The

toner of the invention, in a second aspect, conprises

a toner material and resin fine particles on the

surface of the toner, wherein the toner has a

gl ass-transition tenperature (Tg) of from 30C to 46C

the resin fine particles have a glass-transition

f%ﬁ%ﬁ% ahniirod THindl thd WwRRS hidéOfhe ﬁg& %gm%@f R40°C is
en the toner has been nmasticated wth Labo

Pl.ast om ? toner_ . has a 112 flown-out_tenperature

ymncat thisdepwernture, JHE ag arsplvgnt flrgied at a
the toner, the toner has a 1/2 fl own-out tenperature

cOfreht gpeclitol IEmirtutd 48850 jil folZ00t AN THF shigls sslatiéh of the
aspect of the invention, resin fine particles adhered

b B S5 iR 0D AR B 555

nmeasured with a flow tester, the heat 5 characteristic
pouradoindmeanakedat botheppeasprement of heeadsemass oftfhiesanyde, a
of the resin particles adhered to the surface.

QISR ss fﬂ%ﬂ%iﬁﬁﬁbﬁ%? the/ QL&%& %ncal‘ggﬁ%rﬁﬁ‘?‘“go‘iﬁ%' RlRidAkhip

- masticating

certain enefgy to yer o
resin _fine paréicles of, the surface and by neasuring ,
begenclogr vlues psthe apalytiel ewivermarde fegm jsqkergd menodisperse
particle. Wth respect to the conditions under which
pbBRBirens HAndREd | Sahplds Wahltl Loabatedd anibérs! . iThe standard
shearing energy is high, not only resin. particles on

bAskER R SRl Sa B8 PR} SR8 9 o

making it inmpossible to achieve goal, that is, to

nrdersiare nteeatof A 0B L. ax 108 Us10% 1t Tl 06 rieix10dy @rlxilers i Hiex105,
“the toner. In contrast, if shearing energy is weak,

the toner. In ing ene
DT PR, 2 AP O) TP, (el O BT oY e

condj ti on under which toner is, . ) -
Manufacturing Co., Ltd. and at least using approximately 10 pieces of the

standard polystyrene sample is preferable. A refractive index (RI) detector may

" be used for above-mentioned detector.

The glass-transition temperature (Tg) of the toner is not particularly

" limited and can be appropriately selected according to the purpose, for example,

20

- preferably 50°C to 70°C, more preferably 55°C to 65°C. In the toner, polyester

resins which underwent a crosslinking reaction and/or an elongation reaction

are existed together, which allows the toner to show satisfactory preservability

- although the toner has low glass-transition temperature compared with a

- conventional polyester resin.

~ If the glass-transition temperature (Tg) is less than 50°C, the anti-heat
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mastii cated with Labo Plastomi || is such that resin
fine particle layer of the toner surface is
destroyed, but the toner -l ayer inside of a toner
particle is not destroyed. Specifically, evaluation
is carried out under the foll ow ng conditions. <Labo
Plastonill kneadi ng condition 20 M xer Tenperature
PRy AR 6 AR Thay 4R Gebhid te&Otl?tT%’%xéb‘éHPefmC B fixing
e case o % verlze toner
necessary to masticate a toner because resin fine
ppenartxMdewdpmpaEaturRfiaae got be suHECienl-f ace. However, the
toner 5 having a core/shell structure of the

I Nventrhe lagadsndifio:s taiPrafiredAnRCc s urel Gﬁ,uiéﬂ tort &Befiple,
Is used in a copying machine, this influence of toner

TRHDISEEesBin vt Bho iRk bl v £90 ordribrdo b Eflowing

is masticated with Labo Plastom ||, 112 fl own-out
nmethpdr dinitisly; sbd@f C0tmg tPOGer Eﬁda@ﬂﬁnfahm&nmﬁmﬂm sample vessel.
tenper.ature before the 10 nastication of toner is 120

t r
5 gy ORISR 1 o0 e
95C, hot offset and rerreltlng of toner froma fixing .
Thesamnle is heated fiogy rogen femperatars tockoORC af p temperatare rising
fl own-out tenperature exceeds 120C, renelting of

rhRNEF 10°CAh" Aes b aflbweddo REAREAE Y50C fRWO minutes, the
tenperatures is 15 not satisfactory.. The vaI ue of

Loy =

PICAEN O NN SR —

value is not satisfied, it is

" Then, in a nitrogen flow, DSC measurement is carried out using a differential

scanning calorimeter (DSC) while heating the sample to 150°C at a temperature
rising rate of 10°C/min. Glass-transition temperature (Tg) is determined using

the analyzing system of the TG-DSC system TAS-100 system as a temperature:

at the intersection of the base line and a tangential line of the endothermic curve

* near the glass-transition temperature (Tg).

The toner of the invention, in a second aspect, comprises a toner

material and resin fine particles on the surface of the toner, wherein the toner

has a gIaSS'tr_ansition temperature (Tg) of from 30°C to 46°C, the resin fine

particles .have a glass-transition temperature (Tg) of from 50°C to 70°C; and

where'm, v_vhen the toner has been masticated with Labo Plastomill, the toner

has a 1/2 flown-out temperature of from 95°C to 120°C, and before the

: niast_icaﬁon of the_'toner, ‘the tbner has a 1/2 flown-out temperature of from: -

- 46
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difficult to satisfy both fixing property at |ow
tenperatures and hot offset property Preferably, THE
i nsol ubl e content (gel content) contained in the toner
of - 2.0. the second aspect is 5% by nass to 25% by
mass. This allows the toner adhering to a cleaning
roller to have high elasticity, making it difficult
I&Eﬂ]ﬁfﬁﬁ?t@ner to renmelt even if the tenperature of
the cleaning roller increased. In the case of
conventional toner, renelting of toner was not. serious
t echniz dhe fonswy| of the sepandd asnest pf the mvepEoniresincling paricles
make the glass-transition tenperature (Tg) bel ow

“adBerdd @5the Silisce! etHeORBEr 36 RSlddPAHaE tHaereairE ARidtIof toner.

roller of a fixing roller is a toner having high

of t eni ng,poj n{ because resi n conpongnt Vi n
THifsn 10, PE8t RPRHCGHIRLE. 1 BHEFTISGn R th e AT Fbtprr he heat
adheres to the cleaning roller. Therefore, the
charaetenistio annbtb he revebested ctpprapridtblye hsdaluge af tiefluddve of the
increase of roller tenperature. However, in the case

. t5H§- p - hike t oner esi [ ' .
r%%% |nc%%ea#%%géiﬁng%ﬁgﬁﬁ%g£par fele 1%98#§%%1 ékahkmmn
enable fixing at |ower tenperature. Thus, the toner )
beerregs pagsible bhmastigating willhl eertain enexay tg desirey ailgyer of resin
having | ow Tg, | eading to easy occurrence of renelting

fib YArtifIBs 6f fRNbiEadedd®hy m@H3Hrinki Keat RRARRES IR dfEhO froner
the toner is in a trade-off relationship with fixing

at .la enperatures.. AsS a sylt of,j.nvestigatjon of .
Ifier inside Hhe Bavtiog WishRaset £5 Hhe, c@ditithegaddd Whieh per is
was found that the adhered toner had remarkabl e fewer
mvxicatedpeithnLalh Pidstovadl, ad dhdaxng iemgrgynid hagh, trioteonly resin
When nol ecul ar nmass 15 distribution of the adhered

| p%llocg%ésr e%ﬁ?%]?ﬁ%cﬁysu%%e bk ﬁ%ﬁ@?‘g@ﬂ?ﬂ@@?ﬁéﬁ;g Hahe toner layer

er-nol ecu mass conpone

'_,constituting toner adhered, indicating that toner

dedaner parviclepra cut, irogking ledupassiblesachinye @eah that is, to

having affinity to a paper.

' . measure heat characteristic of the toner layer inside the toner. In contrast, if

15

20

- shearing energy is weak, it is impossible to evaluate due to the influence of resin

- fine particles on the surface. 'Therefore, the condition under which toner is

masticated with Labo Plastomill is such that resin fine particle layer of the toner
Surfaoe 1s destroyed, but the toner layer inside of a toner particle is not destroyed.
‘Specifically, evaluation is carried out under the following conditions. -

<Labo Plastomill kneading condition>

Mixer :R60
- Temperature . - 1130°C

- Time o " :15minutes -
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In this case, in the heat fixing unit in which a
recording nediumis 20 passed through between a
heati ng menber and pressure nmenber and while the
recordi ng nmedi um bei ng conveyed, toner inages on the
recording mediumare fixed, the toner to be fixed
adheres to a heating roller in trace amount. The

: grtnh is a. -G8 onent whi ch does not contain
vvax N

e partlcle r a toner conponent which is a

- conponent with high elasticity and cannot fi x.

Mhzewrobataon wember 1 hminder whi ch renel ting of toner
fromthe fixing cleaning roller does not occur are as

fol | oy® thé cask)of Pifveridel thnéY itAid HRE nBeesbAryto Mhbtidaté & toner

as small as possible. (2) The adhering toner is

nol.e a onents pof and,. whe
beshss BRSO Rt adtherst Boihe Rt o e sthe toner
with high elasticity adhered, the toner does not
haeimgy & eedshell styfgtufenéthe rinveitit needsi thisliesplensiod because
uniformy in the particle does not adhere to 10 a

o A U 5 i B, AREIARepHd Goper e and
| ess the adhesion of toner in trace anount occur -
heatcharacthugiic insidenf the angr inflienees largely om Exingrqualisy.

time of fixing, thus smaller anount of toner. adheres

to a Widd¢he %ﬁ&nwgnééﬁchﬁ!d vath [labbSPRStontAL g than-out

f|X|ng to a paper. by a roller fixing or belt fixing

n at . aﬁéﬁ(gf eciég\é‘ﬁ;g %EE@T Bv%agz‘f ? e%&)ezgt%r(te%e 570 the

: faCSI m I es, etc. For enabling nelting of toner, toner

nmmibatidnegﬁmnémisf]JZOVGnEM?(hi s tenperature, thus it is
'said that toner nust be softened and begin to fix at

ot PO P oA M A o e

Plastomill is less than 95°C, hot offset and remelting of toner from a fixing

cleanil_lg roller may be_ hkely to occur. If the 1/2 flowm-out temperature exceeds

120°C, remelting of toner is improved, but fixing property at low temperatures is :

. not satisfactory. The value of flow tester before mastication is a range for

~ obtaining optimum value after mastication. If this value is not satisfied, it is

difficult to satisfy both fixing prope_rtjr at low temperatures and hot .oﬂ'sét

s property.

Preferably, THF insoluble content (gel content) contained in the toner of

the second aspect is 5% by mass to 25% by mass. This allows the toner

~ adhering to a cleaning r_o]ler to have high elasticity, making it difficult for the

toner to remelt even if the temperature of the cleaning roller increased. In the
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must be 46C or | ess based on preservability data. The
gl ass-transition tenperature (Tg) of such polyner is
also relates to nolecular mass. Normal ly, when the

gl ass-transition tenperature (Tg) of toner becones 46C
or less, fixing ability becones satisfactory, but

" preservability is not satisfied. Therefore, in the

chep@F coﬁ(ret%t}li/lﬁlgf ElﬁﬁE’ Q'em%: of)l,fonﬁmaé ﬂ¥€“§b&'iog§ geéh%ﬂ%ﬂ phoblem.

esi gned nder so that the toner ha

glass-transiti enperature (Tg) of .5 30C to 46
Shertealls doxes @%@t Y ﬁl%glaﬁsj%r@ps%a tﬁ@@ﬁ?ﬁtf%&‘g) below

particles having a glass transition of 50C to 70C are

apoes B5C, @hud tie tnet adRerdingy ef t1ef clédiing palldr ofl £iig GoldP is a
by mass to 2. 0% by nmass relative to toner particle.

Particl.es,.uniform y coatjng toner particles,serve :
tositr hgvisié igh offertipk A bRt s £ et gfiag elatively
bi nder having |ow softening fromheat. The. reason for
higle glafetmnsitionf demipetatufd s@lz) hdkémeg fo offer toeanting oveller.
tenperatures, and anti-heat preservability is that

' ety t Coald the i £
THRSBRIEE iR | D02 o YL Sy e e e o
reaction of prepolynmer and am nes, and part of the .
rellin fpseperaisea RGPk St £ aps Of e gaprae Tike toner, resin
t hree- di nensi onal structure which is relative strong

haQir®t 166 Sy ishfsed il thetoneiiiside theamntiéle e o tth eh&le fixing at
having the sane heat characteristic as that of a

Rl PR iRl BT RS BB RSP R Bl o toner
having | ow Tg is used as a toner binder, whichis a

havimgdvwrEe, dehdang ey octarrenoe ofgemelipey frymatthel deaning roller,

tenperatures conpared to an unifornmy kneaded

I . ) ] .

S B of B oINSy O LR, R o
resin fine particle, wax, polyester _resin not being

loyp demperaturasy A5 redt pbiyvestigationgf ghis toner adhered to the
respectively.. During fixing, the resin fine particle

figkhk daaiihg folleb it WeRdsmil#Had€Re adhered toner had remarkable fower
wax component which was added during initial time. When molecular maés

distribution of the adhered toner was measured by GPC, it was observed that

'higher-molecular mass components of resins constituting toner adhered,

- indicaﬁng that toner components fixing are low-molecular mass components

having affinity to a paper.

In this case, in the heat fixing unit in which a recording medium is

: passed'through between a heating membef_ and pressure member and while the

recording medium being conveyed, toner images on the recording medium are

~ fixed, the toner to be fixed adheres to a heating roller in trace amount. The

R
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51 layer nust respond to the thermal capacity of the
heating roller quickly and nake the toner particle
bi nder soak out of surface |ayer. The bal ance between

~anti-heat preservability and the degree of soaking out

is controlled by the anount of resin fine particles

to be adhered. 5 Therefore, the average particle

ihBfR Bhols 4 BmbER AR dOBL bbCldiRaipAdRL e dhd Batilie, or a
toner surface is preferably nmto 200 nm T

amount of the . adhering resin fine particles is 0.3%
tegercampopentwhish 14,4 sempprentyath prehsdastigly apdgeanot fix.
dianeter is less than 10 nm the resin fine particles

do notThésfére, Bridifibhy unddd wikicH terfidléi@edst 1386 Giom the fixing
resin fine particles remain thickly on the 1 o

- surface,layer, causing th ecrease of fixing ability.
ol HUe o ok S e R BIERr & (Tay of the toner 13

required to be 30C to 46C, the range enabling | ower

 (Dérhpormounteofaidkering td 4 rallee iTgs shall ke possitde. i s | ess

than 30C, the toner is difficult to be made into

2 Chéh thier' §s heeHMofeenidd®Potfin fté@%@foapﬁl%
(%t IT?lowteenp atures ney not be OE(% aﬁnéaél efffectnl vely. e
15 The glass-transition tenperature of the toner_  can

- oprepeRends rwithi highh softering REYt 25 somponents veth Jugh celasticity

Here, the residue rate (adhesion rate) of the resin

atlh&@ dpetel tofidedoes #t ReneclfBasl ed by anal yzing
substances not resulting fromtoner particles but from

R PABGE  FtA BB gty ot ot aere

calculating the peak area. Detector is preferably a

arckesnnspetier emelyer, . but is not particularly limted.

The vol une average particle dianeter (Dv) of the toner

(O Thd @hacﬁ)%f’ Rfle %ﬁ"t’st_ribuﬁon in a particle size distribution is, the less the

adhesion of toner in trace amount occur because heat is uniformly applied to

toner at the tume of fixing, thus smaller amount of toner adheres to a fixing

cleaning roller.

It is estimated that fixing to a paj)er by a roller fixing or belt fixing

.. begins at an effective temperature of near 70°C to 100°C in recent energy saving

20

copiers, printers, facsimiles, etc. For enabling melting of toner, toner must

begin to flow near this temperature, thus it is said that toner must be softened

and begin to fix at least near 90°C to.110°C.

However, in order for a toner to be softened at 90°C, glass transition

_must be 46°C or less based on preservabi]ity data. - 'The glass-transition

" temperature (Tg) of such polymer is also relates to molecular mass. Normally,

50
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aspect of the 'invention is preferably 3.0 pmto 7. O
~Lm nore preferably 3.0 Pmto 6.0 ~tm The ratio of
the vol une average particle dianmeter (DO to the nunber
average particle diameter (Dn) is preferably 1.25 or

| ess, nore preferably 1.00:5 Dv/Dn < 1.20. This makes

it possible to obtain a toner allow ng high resol ution
her(hd g%%@tir itid i cnfirae FORG bekOmbE 46T k&) ixin

VYn any o aﬁ%%ﬁﬂeat ﬂ%géervgggﬁ?ty fi;ﬁng property at &

w tenperatures, and hot offset resjstance.

ahiﬁwi eeAmss sptisiactory, bub pesseryapility i aef sadishedat ur es had
been achi eved by | owering Tg; however, there was a

l'i m t Thefsforepin tlayvedrien ®f e isBedr@l #8pedlf ofptlRsiveation, | tojer is
Thus, by making the particle dianeter small, further

| ower ,temper at ur e, fixi .10 was, made ssi bl e, t

AgRREFA RS ARG Rt rdfnerdielf RSP pREPE omBorilra 19 of
particle diameter of 8 pmor nore in large quantity,

36 tord67CE iwdiiehy iatsikiiemelblew teporature dl resiaifined particles
Fromthe point of quality, 2% by mass or |ess of the

halgl £4188s RAKkRGndF BB | h AT th8 s

do notéﬁétse large dra&%ggﬁg F rtﬁ%ﬁ?%ﬁﬁéguﬂgﬂghQ%PBFﬂm
t wp- component - devel oper, even when toner 15 .

Pﬁﬁml%ﬁmﬁ% g Fopss top ek tass rglatiye [t fopesdiartigle. ¢ Rarticles

particle dianmeter of toner in the devel oper _

tatingabfier paddicR¥aRrvdlad Partichscconbtifiltidy ps@dbepaule
devel oping device for a long period, satisfactory and

t.abl vel opabil i C be @btained. .,Ceneral Ly, it
of Brefect B g Iy §PFnie Bl bR FRETERRR B b tfec
toner is, the nore advantageous to produce high
fordwis| ofifsé o fixingipgoetty tay lowdemperatovesy and anti-liesit poeservability
di sadvant ageous for transferability and cleanability

| _isiviﬂ%g t%{ginﬂgié%@f’ﬁfe%ﬁe 'cglh%s;ﬂg@‘i‘?ﬁ(ﬁécdﬁr HRE b6 urea

ove-nenti oned range, oner 1 n a

t wo- conponent devel oper adheres to the 53 surface of a
be%ﬁ) respting omgregehion phpreppiymer gadcapimenguionart of the syriace

1 ong peri od,
- has a metwork structure and adopts three-dimensional structure which is

. relz_itive strong to stress.

Further, while resin fine particles having the same heat characteristic -

~ as that of a conventional toner are used on the surface layer of the particle,

inside the particle, polyester resin having low Tg is used as a toner binder,

- which is a structure advantageous to fixing property at low temperatures

compared to an uniformly kneaded pulverized toner. FIG. 17 shows this toner

particle model. 620, 621, 622, 623, and 624 represent a toner, resin fine

. particle, wax, polyester resin not being modified, and modified polyester resin,

respectively. During fixing, the resin fine particle 621 coating the toner surface
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‘resulting in deterioration of chargeability of the
earner. The toner in a one-conponent devel oper tends
to cause filmng over a developing roller and adhere
to a cleaning nmenber such as a bl ade for reducing
toner layer thickness. 5 The particle dianeter
distribution around 3 pmlargely relates to these

BAF R Forplil AR fitslzg DALY BF ¢S bk g olle BBy and
exceed 2% by mass, it causes adhesion to carrier or
makecihedpyperparticlesbindengoakiont of swriagedayen Hihghalange between
In addition, cleanability. as well as shape

ah BFRYAK Ao Xerd8b1EY Ml 8% dedi@e GIN Yut WeBntrBBed by the
vol une "average particle dianmeter of the toner is

| arger .t han.6. 0 xceedj ng ,t he range defined in the
R pr B 0 B oeg O BE GHPPRdol ut | on hi gh. qual i Ly

i mges becones difficult, and the particle dianeter
of t oftherdfbrectthatsserage particle dimpectohaf thenessin fine particles
inflowoutflowis inplenmented in the devel oper This

e 3P 50 o5 S RIS Rt DT B0y g

nore than 1.20. The vol une _average gart’i cl e dianeter
adherieg sesintfinerpayticles|is Q3% \bar mges tp3va by measgi aHetheraverage
t he nunber average particle diameter (Dv/Dn) can be

pHRAGA! [Banbidr L REISATRaNEN) A% | thel RRI ifndt pAFRRE! do Iddt work
the toner of the second aspect of the invention,

nol ecul ar . AsSS O_distribution_of the. binder. )
p nant iF exwedy Eﬁ‘iiﬂq’ ﬁ?rmﬁ% PRYHdsRremaip Shickly on the

shown bel ow. About 1 g of toner is precisely weighed

- sirface laged, cahsihg tiskdectdign of fixing abilit0 g of

tetrahydrofuran (THF) is added to prepare a TBF

sol uti Al i.nde t [ f % o

To0s - TS el Breheftbri RSB C o ld BRoC bGP Y B 0mc
stabilized. To the colum at this tenperature, THE as
tm46%/, therange enabling lower temperature fixing. If the Tg of the toner is

- less than 30°C, the toner is difficult to be made into particle, and if it is more

than 46°C, fixing property at low temperatures may not be obtained effectively.
 The glass-transition femperatui‘e of the toner can be measured in the
same way as in the first aspect.

Here, the residue rate (adhesion rate) of the resin fine particles can be

measured by analyzing substances not resulting from toner paiﬁcles but from

resin fine particles with a pyrolysis gas-chromatography mass spectrometer,

and by calculating the peak area. Detector is preferably a mass spectrometer,

_ but is not particularly limited.

The volume avei'age particle diameter (Dv) of the toner of the.'second
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drained at a current speed of 1m/mnute and 20 | of
THE sanple solution is poured. Ml ecular mass of the
sanple is calculated fromthe relationship 5 between
| og val ues of the analytical curve nade from severa
nonodi sperse pol ystyrene standard sanpl es and
retention tinme. The anal ytical curve is prepared
i I I T j
38 e R SR AR S WP GBI HF fim to
6§$oduct by Tosoh Corporation, having a nt&ﬁﬁular mass
pm. 730hg zalie olhewebane avgrage am%gl@m%e@ jo the number
detector can be 10 used as the detector. The col unms

abfagepaiti@x dihdter (OMIHS PRifrabl DL5 bDKES more Pably 1.00 <
‘G2000H, &2500H, G3000H,  G4000H, G5000H, G5000H, Gr00OH

. of .which a avai l.able fr I.bsoh .
180p L ot hin ekt peablsRsBlaina (e’ eing Biesolution
mass distribution such that a main peak nol ecul ar
andsmality. p Thisealiststhe tamardp b6 @xtcdle iDirOdy; oframteheat
preferably 15 from 2,500 to 8,000, nost preferably

RSN e Broffly H160 hABATIAE! o Myl MLeCRARGLL

i ncreased, . anti-heat preservability _of the resultant .
Pashatarly daing properts et dw tempematires had beemachievsd hylewering
conmponent havi ng a nol ecul ar nass greater than 10, 000

TeShowdehahsRwad & KnfithtRnABLIcWerRe TOM tePIIB 6f prcké®abidity.
the resultant toner sinply 20 deteriorates. wever, a

N N X B I S

nol ecul ar mass greater than 30,000 is from1%to 10%

. vasdnpdepasibly. y O the @Bert narGlaf the tbmrghnicempepaditiclps diaving a

the toner material. The nunber average nol ecul ar mass

P 50 SRR iy A A8y b

dispersion and control of neking into particles
alsgtongisamprsrdn, From thappiat Vabxwaaass or less of the

particles having a particle diameter of 8 um or more do not cauée large

drawback. Further,ina two-oomponeht developer, even when toner

~ inflow/outflow is implemented for a long period, the particle diameter of toner in
. the developer fluctuates less, and even in the case of stirring in a developing -

. device for a long period, satisfactory and s_tablé developability can be obtained.

Generally, 1t is said that the smaller the particle diameter of toner is, the more

advanfageous to produce high resolution and quality images. However, it is

| [disadvantageous for ti'ansferabi]ity and cleanability.

‘When the volume -average particle diameter is smaller than the

53
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5 dispersibility, and more than 15,000 makes it
difficult to formparticles. The shape and di aneter
di stribution, based on the nunber, of the toner of

~the second aspect of the invention can be neasured,

for exanple, by a flow type particle inage anal yzer,
-FPI A- 2100 by Sysnex Corporation. The dianeter

: BUL i on | _ AN | )
stk LPL Lifielnd, & (ikrital B pPBIeldliy dBPRE 08 A€ period
measurenent of particle less_than 2 M The shape is |

resapliing dnt detegrationc of ghargpabitige ofj theueatriory chbe dener in a

neasured by the nmethod described |later, the

© ofibicetabahdirityddveldpf tiidsie EmlseUlildifg oRr di ddvdioping Réller and

circunference of an equivalent circle having the sane

oj ected area as .t he roject ar of toner .
Bt 6 e ifhatintier el pRR B oS iaihe g ayer thickness.
particle. 15 Therefore, the circularity of perfect

ci r cl &he patticle dianister destrhlitien bewowe? pnslaegdie relhtesnio these
the shape tend to becone spindle shaped (ellipse

G e

the toner preferably has spindl e shape as_shown in

lgsphy Soulterrmetherh ercand 2% dyamagteit pgaises pdbesion tg cpedgy or

than 0.900 has irregul ar shape and 20 sufficient

atlv@Relyaifidtd sthisiliey of chirg@Ual hik 16vehoeR ¥ditioROcléiinibility as

cannot be obtained. Particles having irregular shape

have ny cont.a ints wiwth snopoth nmedia such as a
“ﬁﬁ(ﬁséggﬂ%ﬁww%hﬁ&%ﬂ%&concemrat es on the. top of

. projection at the high points. Thus, particles having
i r regUbaverséigpehbavthe velumd sredrpgs padinde diamvaar dEthe toner is -

Waal s force and i nage force than spherical particles.

' it . f ir. ..
1nk B el 310 b ABeodifZ Rhg rabf Bofindl 56 i sHAAHI, cbtaining

el ectrostatic transfer step, spherical particles npve
higheesplupionyhighwuediyimagesihecamely diffinults apg thepardicle diameter

i mages or line inmges. Mreover, the residue toner

- ofbiler PRictUa@EPMERahP lcabdewREX toritRRIGRILUHICH B impleRdhitd in

to-the requirenent for a cleaning

the developer. This is also true of the toner with a volume average particle

diémete_rlnumber average particle diameter more than 1.20.

: The volume average particle diameter and the ration of volume average '
particle diameter to the number average particle diameter (Dv/Dn) can be
measured in the same way as in the first aspect.

In tile toner of the second aspect of the invention, molecular mass

distribution of the binder component of the toner is measured by the method

. shown below. About 1 g of toner is precisely weighed in a conical flask, then 10

g to 20 g of tetrahydrofuran (THF) is added to prepare a THF solution with a
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30,000 is from 1% to 10%, and preferably from 3% to 6%, although depending on

uni't, -or problenms occur such as |ow toner yield (the
rate of toner to be used in inmage formng). The
circularity of pulverized toner neasured by this
analyzer is normally 0.910 to 0.920. 10 The average
circularity can be nmeasured in the sane way as in the
first aspect. The production nethod or material of

...b%Etﬁgﬂ(%nﬁl\?gl%ﬁEﬁﬁr&I% &% {d1f0%! V'S\He }}(ﬁfgﬂ?lls%g]?% hggl%ﬁE Efamber

lon'1's not particula ong
as the above-mentioned conditions are satisfied, and

ot 4 (s sippilispd afethe cobympratdhistemuesaigragTHE ana solvent is

purpose. For exanple, the binder resin to be used is
dpainbe aeal strrdiR! spesd 6f 1h@Biifutd And 2018 ofTHF ¥am@le solution is
property at |l ow tenperatures. Those prepared by the

fol l,owm IS suitable as.the t.o .4 eopecifically,. .
ppgied "Ml ek o fingR0le BactiolBisd, SO dho geptionship
group-contai ni ng conpounds and reactive pol yners

bttvareaologi waldes eh thednalytizal cmyaninads dtope evéral 20onodisperse
prepare toner solution, then the toner solution is

p S%‘g%%fgﬁd’ﬂﬁtag% %gggﬁg@g%gg df@é’ﬁt&ﬁﬂ 0" OPR Gmalytical curve is

rogen group-containi'ng

~ conpounds and reactive polyners thereof are allowed

prepared ¥sing. PRYSkgeRD grrmpls. Bhe gueradignersgpolystyrene
adhesi ve base material in particle form and the

sndaid Gafily o) tfor SxamPIE) e grddhic HyaTikohO08¥pordtidh, having a
above-nenti oned production nethod of polynerized toner

has high se tLd f si,n _and..in.the od,
aifeplhatigpes 8L e B b eRbeve gkt B Joptor an be
tenperatures can be used. In addition, because of the
usett a4 ltle tletzbiori tThe coltumnm gray for ekempls) dombdidtions of TSKgel,
-controlled particle dianeter, particle size

Cgipg{)/léf; %ﬁ?%@gﬁ’%(rﬁgg%%ngg GAGOE, HORBHC BB0BYHL E‘?OOOH and
GMH, all of which are available from Tosoh Corporation.

THF soluble component has a molecular rﬁass distribution such that a
‘main peak molecular mass is preferably from 2,500 to 10,000, more preferably
from 2,500 to 8,000, _mqst preferably from 2,500 to 6,000. When the.amount of
the Oomponént having the molecular mass less than 2,500 is increased,
anti'heat preservability of the resultant toner tends to deteriorate. When the

amount of the component having a molecular mass greater than 10,000 is

increased, fixing property at low temperatures of the resultant toner simply

‘deteriorates. However, a balance control of the content can prevent the -

. deterioration. A contentofa component having a molecular mass greater than




method is preferable. The toner material contains at

| east active hydrogen group-containing 10 conpounds

and reactive polynmers thereof binder resin, releasing
agent, adhesive base material produced by reaction

with colorant, and other elenent such as resin fine
particles, charge controlling agent, and the Ii ke as
REtESSMMeriar Adhesi ve base material The adhesive base
material may exhi bit adhesiveness with recording 15
medi um such as paper and contain adhesi ve pol yner .
pr oduddg TuBhsravesaga meteculssipasspliithe THF isoliblg epnapanent 1s
gr oup- cont ai ni ng conpounds and reactive polyners

LA 80150000 MBFOMLS Gest GBEdL b dFdedlty 66 b{%mﬁiteﬁbﬁ&sion and

from known binder resins. The aver age nol ecul ar nass

b, B BT P e BB PR AL o

the purpose. For exanple, it is preferably 1,000 and
daspessibitiby, evdredeerthhh 1 500000akes it AFAO0LH00M padtiches t
preferably 3,000 to 1,000,000. . 58 If the average

resi stance " m e deteriorated.

~ molec {3 hARS ﬁl;ﬂgl Star Hﬁﬁfi!b&mgf %ff_ﬁ&%n e SGhber, of the toner
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e storage nodul us
of the adhesive base material js not particularly
of the secgnd mepastyofithe davantiongrancheo mepagredo forrEapmie deea flow
For exanple, the 5 tenperature TG at which the
@r}ﬂﬂﬁcﬁo ciabps Seflerdy MTRIAARIOOHE ISysmex Corporation. The
t%%, OOdyne/cngé, is?ﬁg}nally 1000 g§.nore-aﬂ%
om,110*C to 200" C.. .If the tenperature TG

- diagie G SehRhon o i, B¢ Aeetch dy § Biore Gocurate

det eri or at ed.
than that by Coulter method in the measurement of particle less than 2 pm.

~ The shape is represented by circularity. The circularity can be measured by

the method described later, the circularity is the value calculated by dividing the -
circumference of an equivalent circle having the same projected area as the
projected area of toner particle by the circumference of actual toner particle.

Therefore, the circularity of perfect circle is 1.000. As the value becomes

* smaller from 1, the shape tend to become spindle shaped (ellipse shaped).

 The average circularity of the toner of the second aspect of the invention
1s 0.900 to 0.960, and the toner preferably has spindle shape as shown in FIG. 22.

The toner having an avérage circularity less than 0.900 has irregular shape and

sufficient transferability or high quality images with no dust cannot be obtained.

Particles having irregular shape have many contact points with smooth media |

such as a phqt_;oconductor, and charge concentrates on the top of projecl?ion atthe -
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- vapdss Waaly foreq apd inaagederge than

| The viscosity of adhesive base material is not

particularly limted and | o nay be sel ected
accordingly. For exanple, the tenperature T9, at which
the viscosity determned at 20Rz is 1,000 poises, is
normally 180 C or less and O preferably from90'C to
160T. If the tenperature M) is nore than 1800C,

L bi et 8L
R O el Bl R b o B bnger
of f set_resj stance. and 15f|x¥gg abrlrty at | ow
enieal pasides b Kherelgree in the
than the tenperature Til. Specifically, the

céd dfabaneevingt Waesulhispaftitlddand Spherital particlesRire heikad|it an
OCC or nore, and nore preferably 100C or rrore and nost

bl 0C ,and re.. T er t fer C
cfeoRlaPE Fertiy PP cnberice) pygiclosaows beitels, Rbdgoied in
of sinmultaneous pursuit of hot offset resrst ance and
dirdpaungyiraleiter images drobme Bngeesat Moeeovehethdirédidune beer must be
between TG and Tirl is preferably fromO C to 100*C,

B P FE B 8038 9 B i

adhesi ve base materjal are not par i cul ar Ify limted .
ugife opyohbems epawtsagh asdew drpep yieldsithe aatecofdopsmptode used in

thereof are polyester resin, and the |ike. The

iRaky firhehg) €Tha cirsulAsity Bﬁﬁﬁl‘v@ﬁk@f tovel i¥ab@dIRHHBHN G zer
selected accordingly. Suitable exanples thereof are

urea ester, and the like. The
%ﬂ#ﬂ@ﬁ"g@é]/ester is obtained by a reaction
between am nes
The average circularity can be measured in the same way as in the first
aspect.

The production method or material of the toner according to the first

and second aspects of the invention is not particularly limited as long as the

- above-mentioned conditions are satisfied, and can be appropriately selected

‘according to the purpose. For example, the binder resin to be used is preferably

polyester resin in terms of fixing property at low temperatures.
Those prepared by the following way is suitable as the toner.

Specifically, toner material containing at least active hydrogen group-containing .'

compounds and reactive polymers thereof is dissolved in an organic solvent to

prepare toner solution, then the toner solution is dispersed into an aqueous

- medium to prepare dispersion, the active hydrogen group-containing compounds

“and reactive polyinérs thereof are allowed to react in the aqueous medium to
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(B) as an active hydrogen group-containing conpound,
and i socyanate 10 group-containi ng pol yester
prepolyner (A) as a polymer reactive with active
hydr ogen group-contai ni ng conpound in the aqueous
medium I n addition, the urea-nodified polyester may
i ncl ude a urethane bond as well as a urea bond. A

B e M ARl

preferably 80120 to 15 20/80 and nost preferably
remoyed fapbsantonen f g nolar ratio of the urea bond is
| ess than 10% hot-offset resistance nmay be

det er Theabatk-meRGiehéd grc@aaﬁ&h @fetBbdd b olyrneazaDeinkl BEs high
pol yester are prefera Iy the followng (1) to (10):

%ﬂé‘ﬁﬂ m tlﬁr& ?}%}fl ’ﬁ%&g ﬁgns At on rod %f h12g% fixing

i sophthalic acid, and (||) ur ea- nDdlfled pol yest er
ppoEptl yntew mtnpei'atuseaﬁamd:enmédb ylir aiihtmmg)ecsmhﬁlthmexoellent
di i socyanate with a pol ycondensati on product of

A B AR P, Mg o

‘mxture of (iii) a polycondensatlon product of
disitsigree pnd sbapgs| the devsrderodnenast by thfakavezpentioned production
terephthalic acid, and (ii) urea-nodified polyester

nitBe@ispiefers¥lech i s obtained by reacting i sophorone
~diisocyanate 5 with a polycondensation product of

bi sphepol A et de di ppl e add d
 Ter opRBRAPHE HTH it ol SRy deBgt e containing

diamne; (3) A mxture of (iv) polycondensation

amnpmmub a@indb regptira opolfuretd ytherwéx bitededi rasig releaking , agent,

B o] sphenol A pr opyl eneoxi de di nol e adduct and

alfEEP | %m&ﬁt%t Ly )eg%y r‘wggg%aélbl%gl p&!l(y of lelement

pr epol yner I hg orone
di.i socyanate w th pol ycondensati on product of

‘spehspgwasi fime particles, charge controlling agent, and the like as necessary.

. -Adhesive base material-

The adhesive base material may exhibit adhesiveness with recording

medrum such as paper and contain adhesive polymer produced from a reaction

between the active hydrogen group-containing compounds and reactive
polymers thereof and may also contain binder resin selected from known binder
resins.

- The average molecular mass (Mw) of adhesive base material is not

~ particularly limited and can be appropriately selected according to the purpose.
For example itis preferably 1,000 and more, more preferably 2,000 to -

| 10, OOO 000 and most preferably 3,000 to 1,000,000.
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et hyl eneoxi de di nol e adduct, bisphenol A

propyl eneoxi de di nol e adduct and terephthalic acid,
and nodifying with isophorone diamne; (4) A mxture
of = (vi) polycondensation product of bisphenol A
propyl eneoxi de di nol e adduct and terephthalic acid,
and (v) urea-nodified polyester prepolynmer which is 15

obt ai . . L .

pol yc e a¥olRB hoRLSARRERIRG Hah TUPOCRR Bt elistance

di nol e adduct, bi sphenol A propyl eneoxi de. dinole
detgriaratedepht hal i ¢ acid, and nodifying with

i sophorone diamne; (5) A mxture of (iii)

pol ycTndanpsaid fddaladfthe Sdhdaivepagsplatdrigtionbenaexitely

di nol e adduct and terephthalic acid, and (vii)

T Rty B PR BB

pol ycondensati on product of bisphenol A ethyl eneoxide
tempedatuediiicat whith the smpagdwabielua detyrmamd] adiiHzasng
w t h hexanet hyl ene diam ne; (6) A m xture of (iv)

EHRRERT FRIPTEG B SPRRLbig i gTo e

adduct and terephthalic acid and (vii) urea-npdified
Liibepemperatgrep ﬂ?ﬂ\@ﬁ than 400°C; hebetiiehepisigneeamay bag

i sophorone diisocyanate with pol ycondensati on product

deferidisigRenol . A 5 et hyl eneoxi de di nol e adduct and

terephthalic acid, and nodifying with hexanethyl ene

e
and tereplithalic acid, and (viii) urea-nodified

eyl lyeewleetedacemalingiyr  Mdriexhipde, dhé tenmmatatiyre (Trpat which the

i sophorone diisocyanate, wth pol ycondensati on

R R R
- di am ne; (%& A m xture of W polycon

peaforsblpfremd

?ensation product
& te 101 n dbshetemperativire (B dsmore than 180°C,

i sophthalic acid, and (ix) urea-nodified polyester
fixing ability at low temperature may be deteriorated.

From the viewpoint of simultaneous pursuit of hot offset resistance and

fixing ability at low temperature, the temperature TG is preferably higher than

the température Tn. Specifically, the difference between TG and Ty, TG — T,

18 préferably 0°C or more, and more preferably 10°C or more and most
preferably 20°C and more. The higher the difference, the better the effect will
e.

From the viewpoint of simultaneous pursuit of hot offset resistance and

o _' fixing ability at low temperature, the difference between TG’ and Ty is

preferably from 0°C to 100°C, more preferably from 10°C to 90°C and most
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' anhydrlde

prepol.yiner which is obtained by reacting

di phenyl net hane dii socyanate with pol ycondensation.
product of bisphenol. A ethylenem de dinole adduct.
and 15 isophthalic acid, and nodifying with
‘hexanet hyl ene diam ne; (9) A mxture of (iv)

pol ycondensati on product of bisphenol A ethyl eneoxide

.pﬂggﬁlgyﬂggﬂﬁyﬁﬁﬂalq@henol A propyl eneoxi de di nol e

terep ic acid and dodecenyl succinic

and (X) urea-nodified polyester prepoly

whi chSpecifipesamiaes phadhesive bage magarial areptpars limited
di i socyanate with 20 pol ycondensati on product of

aBl SRAEROScldtat AchARAE] dSuithBIP brarafly €hereoftirs @b@@@der Resin,

propyl eneoxi de di nol e adduct, terephthalic acid

| succi nic anhydride, and nodifyng with
aﬂ@iﬁ?fﬁ'@qyl ene diamne;. 62 (10) A mxture of (i)
pol ycondensati on product of bisphenol A ethyl eneoxide

di nol Fhagdlyetheamekin ssopdttpaaticdardy ilihitahahd miay be selected
urea-nodi fied pol yester prepolynmer which is obtained

. i t i .
o R e it e Y Ap it BACHAIR Ellhifed plvecter aod the
dinol e adduct and 5 isophthalic acid, and nodifying
lilgt h hexanet hyl ene di am ne. = -Active Hydrogen
Group-cont ai ni ng Conpound The active hydrogen

gr oUpPTHE &4l JAsSPpal g siter folibEhinel Hyasredbtiof befedin Slines
initiator or crosslinking agent at the tinme of

ation ctions rossl i nkin eaciions wth
R b B S grow BRGSO QYAGHS

t he aqueous nedium The active hydrogen

gepupuedaitiag polygstes ppepoiviten (&) 104 polyardrireattivd with active
limted as | ong as containing active hydrogen group,

Bl AT RS 11

In addition, the urea-modified polyester may include a urethane bond -
as well as a urea bond. A molar ratio of the urea bond content to the
urethane bond content is preferably 100/0 to 10/90, more preferably 80/20 to
20/80, and most preferably 60/40 to 30/70. |

If a molar ratio of the urea bond is less than 10%, hot-offset resistance

may be deteriorated.

 Specific examples of the urea-modified polyester are preferably the

following (1) to (10): (1) A mixture of (i) polycondensation product of

bisphenolAe_thyleneoxide dimole adduct and isophthalic acid, and (i)

| urea-modified polyester pl:epolymer which is obtained by reacting isophorone

- diisocyanate with a p_olyéondelisaﬁon product of bisphenol A ethyleneoxide
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hydr ogen group contai ni ng conpounds is an isocyanate
group containing 15 pol yester prepolyner (A), fromthe
vi ewpoi nt of ability to increase nolecular nmass by
reactions such as elongation reaction, cross] unki ng
reaction, or the Ilike. with the isocyanate

gr oup- cont ai ni ng pol yester prepolyner (A), amnes (B)

 ARNIPEIRS pER Yoo a0 WS miUBLARE R BUORE ARt

.accorg@zrlgl y. Exanples include hydroxyl groups_.such as
al coh&®) mlﬁ%ﬁ&f%@@@b@aﬁ@ﬁ@ﬁwméumweng%up,
am no groups, carboxyl groups, nercapto groups, and

dthglehbdsbde diifcle addyichend sQepRINR fd, iahd(@iraiaainsdified
63 O these, alcoholic hydroxyl group is especially

ef erabl e.. The am nes (B not .particularly..
IR PR EcEd dbAined B BRR gy boRs disesyapate
am nes (B) include diamne (Bl), polyamne having 3
vaith mpodyocpalemsdiopBRpduainifitoshanohdletliBsheosade donole adduct
nmercaptan (B4), amno acid 5 (B5), block conpound in

A R RARERAR, BAIHRE A it Sa g abnl Bt e t)20).

- conbination. O these, dianine ﬁ)BI and a_mxture of
1

i (RPplyikpriensating nrodne ol bisshepel 4 athenqpxidedinmple
or nore valence (B2) are especially preferable. 10

Ad¥aen baspheholA adgidenddhidd digddle adan@Bid teréphlehialie acid, and
alicyclic diamne and aliphatic diam ne. Exanples o

romati c.di gm ne are phenyl ene .dj am.ne, .
G SERynod o e e B mED ST ShiGh UL eTRSHEE and
the like. Examples of alicyclic diamne are
ighphorahicaiisvoy Sn:fe withrpolygbnldensatioh gryduet tofi hisphedolahi ne
cycl ohexane, isophorone diam ne, and the like.

_e@fﬁgﬂéﬁﬁd@ GirRlk %ﬁﬁh&t‘? bepﬁBLHFA propylencoxide dimole adduct and

terephthalic acid, and modifying with isophorone diamine; (4) A mixture of
(vi) polycondensation product of bisphenol A propyleneoxide dimole adduct
and terephthalic acid, and (v) urea-modified polyester prepolymer which is
obtained by reacting isophorone djisdcyanate with polycondensation product
of bis'phenol.A ethyleneoxide dimole .addﬁct, bisphenol A propyleneoxide
dimole adduct and terephthalic acid, and modifying with isophorone diamine;
(5) A mixture of (iii) polycondensation product of bisphenol A ethyleneoxide
dimole adduct and terephthalic acid, and (vii) urea-modified polyester .

prepolymer which is obtained by reacting isophorone diisocyanate with

: f)olycondensation product of bisphenol A ethyleneoxide dimole adduct and '

terephthalic acid, and modifying with hexamethylene diamine; (6)A°
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- agduefi 8hiephesp

15 are ethyl ene di am ne, tetranethyl ene di am ne,
hexanet hyl ene di am ne and the . |ike. Exanpl es of
pol yam ne having 3 or nore val ence (B2) include
diethyl ene triamne, triethylene tetramne, and the
i ke. Exanples of am no al cohol (B3) include
et hanol am ne, 20 hydroxyethylaniline and the |ike.
I
PR T he PR REER Al ofbispREh B ethylenapxide dimole
like. 64 ExanBAes of amno acid (B5) include amno
eapie dimelp addyetpnditerpphtdalic acid,

Exanpl es of bl ock corrpound in which the am no group of

- ahBRii) @rehBRbdifed pfolRekaDrepO Gt MER iKehthdieby reacting

conpound oxazol i ne conpound and the I|ke 5 obt ai ned

idopBOE DIREARATE iU ReyEMASaHS PRI PECRBSINA ( he

like. A reactlon tern1nator maybe used to stop
ethydagatxidendinede b dact amt eeephihielin gcide and noodifying whigh
Iike bet ween active hydrogen gr oup- cont ai ni ng

AL ARSI M RO o

enabl es to control nol ecul ar mass of adhesive

* bisphenpl etisimavxideptirode adectigerembBnbe b6 donnd Wiii)

reaction term nator include nonoam ne such as

uee L MR pelyedtbPpicpoRthHiewhRM ¥ loBPined by raaktitl ibpleorone
and the I'Eﬁy blogﬁﬁtgﬁgounds i n which tKese P
nonoani nes.

* aP R ARRl B Tt pisation redBc isnesol SarRelRRC PRl

i socyanat e group-contai ni ng
dimole adduct and terephthalic acid, and modifying with ethylene diamine;

(8) A mixture of () polycondensation product of bisphenol A ethyleneokide

-dimole adduct and isophthalic acid, and (ix) urea-modified polyester

- prepolymer which is obtained by reacting diphenylmethane diisocyanate with

polycondensation product of bisphenol A ethyleneoxide dimole adduct and

* isophthalic acid, and mod.ifying with hexamethylene diaminé; (9) A mixture

of (iv) polycondensation'product of bisphenol A ethyleneoxide dimole adduct,

bisphenol A propyleneoxide dimole adduct, terephthalic acid and

" dodecenylsuccinic anhydride, and (x) urea-modified polyester prepolymer
.Which_ is obtained by .reactjng diphenylméthane duisocyanate with
polycondensation product of bisphenol A ethyleneoxide dimole adduct,

~ bisphenol A propyleneoxide dimole addl_lct, terephthalic acid and

' -ddd_ecenylsuccinic anhydride, and modifying with hexamethylene diamine;
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prepolymer (A), in ternms of mxture equivalent ratio
of isocyanate group [NCOQ in the isocyanate
group-cont ai ni ng prepol ymer (A) and am no group [ NHx]
in the amnes (B), [NCOQ/[NHx], is preferably from
113 to 3/1, nore preferably from 112 to 2/1 and nost
preferably from1/1.5 to 1.5/ 1. 20 Wen the nixture

E' i Ity at 0Fowbt gnper atsgﬁgk%?abéuddé?grﬁ}%?gﬁ%l%& 3&%/%80%8

IS nore than 3/1, .the_  nolecul ar rrass of .

dam@k srisncf ped 1mhpbalieacd e@%gg) difiedmolyestatar i ng
hot 65 offset resistance. -- Pol yrrer reactlve with

pRE ﬁbdlymeh weHielg eolghiied s oRhsting BelueARRIR anatb Rith

yrrer reactive with active. hydrogen

PRSI Aot SESRUBRCATS gt
Ilmted as 5 long as it contains at |east a reactive

ispiphshali¢ wldmnd/moﬂgfmlthdmamatbyiem diamginec onpound

and may be sel ected from known resins, etc.

Eg{m%ot ac_tive'vvith active
ért%%lelg %)}()gup conkal ni ng éﬁﬂﬁn‘éﬁl ncl ude polyol
re3|n polxacryl resin, polyester resin, epoxy resin,
der i vAbppstive dyftogenmpap ronigipingiremporad frpctinsss an
maybe used al one or in conbination. O these, fromthe

elonétio hitiatef o@vhdlthkihg Bebhtoxbeltihy ofEdngation reactions

transparency in the fusing process, polyester resin

B IR LGN N .

is not particularly limted and may be selected from
ik Honaqudpusubedinnuent s accordi ngly. Exanpl es of '
substituents include isocyanate group, epoxy group,

car boxyb i5€4iHE hfdrddh &bl -8 tnidk Whpodhds hienbd ke

particularly limited as long as containing active hydrogen group, and may be

selected accordingly. For example, if a polymer reactive with the active

hydrogen group-containing compounds is an isocyanate group-containing
polyester prepolymer (A), from the viewpoint of ability to increase molecular

mass by reactions such as elongation reaction, crosslinking reaction, or the

- like. with the isocyanate group-containing polyester prepolymer (A), amines .

®B) may be suitably used.
Active hydrogen groups are not particularly limited and may be
selected accordingly. Examples include hydroxyl groups such as alecholic

hydroxyl group and phenolic hydroxyl group, amino groups, carboxyl _grou_ps,

“mercapto groups, and the like. - These may be used alone or in combination.
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These may be used al one or in conbination. O these,
i socyanate group is especially preferable. Anong
prepol yners, polyester resin containing urea bond
formati on 20 group (RMPE) is especially preferable,
because it is easy to control the nolecular nmass of
pol yner el enents and has oilless fixing ability at |ow
n favorabl e
OFRFBEL Aot Bie Apandiel o S RLDAGALY BriBAALY (8P oks
relea3|ng oi | atlng systen1for t he heating nmedi um
for fbhgEmyRes éﬁa argrcularlylinggad and mast baoseleptesdp

i ncl ude i socyanate group, and the like. Wen the urea

ab@dinkeBy, MEikh I Fubifibs (5) oN@nae dianine B DOhYIHingke having 3
resin cont aining urea bond formation group (RVPE) is

_ Ogg}%g WﬂSkﬁ@anate lg{;lr%% a| ni nggld

an pol yester resin (RWE). The |socyanate
(85) bloek ontpoundin which¢he emins gropyiEB 1)t Bb)sis biicked (B6),
particularly limted and may be sel ected accordingly.
aﬂprﬁé of isocyanate group-containing pol yester
prepolyner (A) include polycondensates of polyol 10-
gZO) and poI ycar boxylic acid (PC, provi ded that they .
ge maspbe alsed alane Qﬁma@qmb@as:m 58 dhese, diamine (B1) and a
group- cont ai ni ng pol yester resin and pol yi socyanat e

nkiRbrk. of Higmied ¥B1) wit®a bmalloimpdht oCptigdihihel ha¥in®s orfiflore
may be selected accordingly. Exanples of polyol (PO)

clu di ol having 3 or nore val ence
?j% &?)r‘ﬂ'?(? eé’laﬂy%'{)gqrggiﬁr@ and pol yol having 3 or
nore 15 val ence (TO), and the |ike. These can be used

al oneEaamptesmﬁdianmabl(Bm) in€fude tabernatic disahing Rilidyclixd dimaine
a m xture of diol (DO and a small anount of polyol

18 \épgﬂa@? @andRE.© HRLEREE of HPmatRdiddfhd AP HREFlene diamine,

diethyltoluene diamine, 4,4"-diaminophenylmethane, and the like. Examples

* of alicyclic diamine are 4,4™-diamino-3,3-dimethyldicycrohexylmethane, diamine

cyclohexane, isophorone diamine, and the like. Examples of aliphatic diamine

are ethylene diamjne, tetramethylene diamine, hexamethylene diamine and the

like. |

Examples of polyamine havmg 3 or more valence (B2) include
diethylene triamine, triethylene tetramine, and the like.

Examples of amino aleohol (B3) include ethanclamine,
hydroxyethylaniline and the like. .

.Exal.nples of amino mercaptan (B4) include aminoethylmercaptan,

aminopropylmercaptan, and the ]ike.
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Exanpl es of di ol (DO include al kyl ene glycol,

~al kyl ene ether glycol, alicyche diol, alkylene oxide

adducts of alicyclic diol, bisphenols, alkylene 20
oxi de adducts of bisphenols, and the |like. The '
al kyl ene glycols of 2 to 12 carbon nunbers are
preferabl e and exanples include ethylene glycol,

1, 2- Prgaw cal | ol 67y :
T s bieBAREMIntEg apid 6 BB Sl diiPlic S8 pmino capric

gl ycol s include diethylene glycol, triethylene
agidy and thefiks.opy| ene gl ycol , pol yet hyl ene gl ycol ,

- pol ypropyl ene glycol, and pol ytetranet hyl ene et her

gl ycolExaaipleystiblsekGofipdufid 60 which the4msine lseaxaf(B1) to (B5) is
di met hanol and hydrogenat ed bi sphenol A; al kyl ene

R OB R BRI R bl She

bi sphenol s such as bi spheonol A, bisphenol F, and
obtapékfroin Bpines df @R yo 63 amdildtoresauch as afetos
above- not ed bi sphenols such as ethyl ene oxide,

j j Anmong t hem
n%#ﬁg%Q%EE% é%o e g@#ﬁgk%arsgﬁdﬁﬁb e?'z to 12 and io0
al kyl ene oxi de adducts of bisphenols are preferable,
and” afRppdinn tsrpinatormay bedised tostep plomgpion rrackion,
conmbi nati on of al kyl ene oxi de adducts of bisphenols

| cﬁ%ﬁljﬂh'h? keigiodl] Mctbl 1ika WeRGediPddiRE HHRRh sfolP coktaiify

particularly preferable. The polyol having 3 or nore
val enc O, is preferabl avin 15 valency o to
oD DU RS e MBS WA o1 it Mafapl to use
al cohol having 3 or nore val ence, pol yphenols having

réaction ramsimatdrdrecaysedt &ydldereto contrdbmatbdulzir snaxk of adhesive
pol yphenol s having 3 or nore val ence, and the |iKke.

bgé@lﬁggée?ﬁal fit1Af la%ﬁjefegﬁwa angb. O fed FrERG Rt Bhinator

I nclu

include monoamine such as diethylamine, dibutylamine, butylamine,

- laurylamine, and the like, block compounds in which these monoamines are

blocked such as ketimine compound, or the like. |

The mixture ratio of amines (B) and the isocyanate group-containing
prepolymer (A), in texrms of mixture equivalent ratio of isocyanate group INCO]
in the isocyanate group-containing prepolymer (A) and amino group [NHx] in

the amines (B), [INCOI/[NHx], is preferably from 1/3 to 3/1, more preferably from

17210 2/1 and most preferably from 1/1.5 to 1.5/1.

When the mixture equivalent ratio [NCOV[NHx] is less than 1/3, fixing

- ability at low teraperature may deteriorate, and when it is more than 3/1, the

' molecu]a_r_masslof _urea'-modiﬁed polyester becomes low, possibly imparing hot
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pol yal i phati c al cohol having 3 or nore val ence such as
gl ycerine, trinethylol 20 ethane, trinethyl.o

propane, pentaerythritol, sorbitol, and the I|ike.
Exanpl es of pol yphenol s having 3 or nore val ence

i nclude. trisphenol PA, phenol novol ac, creso

novol ac, and |ike. The al kyl ene oxi de. adducts of 68

:@g9¥ Egﬁﬂ{'oned pol yphenol s having 3 or nore val ence
' nc]% e echylene oxi de, propylene oxide, butylene

oxide, and the like, The m xing mass ratio, DO TO of

'dP@Nn\eDF@ChHﬁ wigvagiee hysveges gzow-contgrung egmapeund TO)

is preferably 100:0.01 to 100:10 and nore preferably

100: 07k pobyrh&r rbabtive withlav6os B%Fwt R gRfpttonBimingScoftfound
ecte

partlcularly [imted and naybe se accordingly.

CRSSERIGE ofhy BSBISRPBIA bREie RE S oGRS o

val ence (TC) a conbi nati on of dicarboxylic acid

16 4 it anutapml atdeasb axchitiveasitedvitlauéting 187 drogamgreup- containing

val ence, and the |like. 10 These naybe used al one or

&ﬁggh@%%l naafycﬁo I’1g gkf%éﬂ %&hclg{ a s na am%r%@@ %%les

pol ycarboxylic acid having 3 or nore valence (TC are

op pelymes peactivexatpadivedtydupgen oy rortatung compeynibinclude

al kyl ene di carboxylic acid, alkenylene dicarboxylic

p@Ev'oﬂresﬁi, %?"ﬂbﬁrl bR Jce'r‘i‘eélﬁ' &hoxs E‘é’mﬁ,hﬁﬂ\ﬂaﬁ% rddins
anp es alkylene arboxy1|c acid include

ucc adi pi c aC|d sebacic acid, and the

theregl ﬁﬁﬁ%bﬁ%ne di carboxylic acid is preferably with

carbon nunber 4 to 20 and exanpl es thereof include

mal ef Mhescindy bk wised albak dr in eonbinhiioh.i KOf thase firin ¢he view :

di carboxylic acid is preferably with carbon nunber

R LA S e

polyester resin is especially preferable.

A reactive site with active hydrogen group-containing compounds of the

" prepolymer is not particularly limited and may be selected from known

substitue.nts accordingly. Example.s of substituents include 1socyanate group,
epoxy group, ca;rboxy]ic acid, acid chloride group, and the like.

| These may be used alone or in combination. Of these, isocyanate group
1s especially preferable.

Among prepolymers, polyester resin containing urea bond formation

‘group (RMPE) is especially preferable, because it is easy to control the molecular
mass of polymer elements and has oilless fixing ability at low temperature, as

well as ability to sustain favoréble releasing and fixing abilities even when it
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.20 aci d, naphthal endi carboxylic acid, and the |ike.
O these, al kenyl ene dicarboxylic acid wth carbon
nunber 4 to 20 and aromatic dicarboxylic acid with
carbon nunber 8 to 20 are preferable. The val ency
nunber of polycarboxylic acid (TO with 3 or nore
valence is preferably 3 to 8 or not |less than the

e A B AR o 3 b B PR BT ration.

pol ycarboxylic acid is_preferably with carbon nunmber 9

to ZOEXBHWXF& ot waprpbensd foeation erovw indade isogranagte geoup, and
acid, pyronellitic acid, and the like. The

tROLNE arWREY khE€waa Bdnd FSomabsh HSup bf Abdvd-BeheHdddR hRistar

| ower al kyl ester of one selected from dicarboxylic

acid (DICQ, polyc oxyl.i ¢ aci j 3.0r nore
rih ot B R RN ot RATEIR e SexniRte reye.
and pol ycarboxylic acid having 3 or nore val ence.

isPpapite grafp- bavteining kylyestst prepolyniardd) isesshediallopredirable as

ethyl ester, isopropyl ester, and the |like. The m xi ng

' E’%ﬁ@’@%‘%&%‘%’?ﬁéﬁg’l@d of dicarboxylic acid (D C) and

having 3 or nore valence (TC) is
not particularly limted and npmay be selectegg_
accor &he gogyansie grqupreonipiamenobyspterguepnlpmer G500t 0
and nmore  preferably 100:0.01 to 100:1. 15 Ami xi ng
phtidulan®¥ LiRted ¥nd(R4) baBéledtOdl YekMaxH | Examiplbs(oPisocpdnate

the tinme of polycondensation reaction is not

arti ciil.arl ?ﬁ&ﬁg@g&?&ﬂ?ﬁ%@%&g{d&%@?’ﬂfccmdi ?g%}%i)l -

hydroxyl -~group [OH] of polyol (PO and carboxyl group
(POCON pdfcarbbysdiaraemd(PIC) coravidad (@) they argalse redetarsts of active
preferably 2/1 to 111 and nore preferably 1.5/1 to 1/1

SRl PSR e B E ™

pol yest er ] ] o
The polyol (PO) is not particularly limited and may be selected

accordingly. Examples of polyol (PO) include diol (DIO), polyol having 3 or
more valence (TO), a mixture of diol (DIO) and polyol having 3 or more
valence (TO), and the like. These can be used alone or in combination. Of
these, diol (DIO) alone, a mixture of diol (DIO) and a small amount of polyol
having 3 or more valence (TO), or the like are preferable.

.Examples of diol (DIO) include alkylene glycol, alkylene ether glycol,

alicychic diol, alkylene oxide adducts of alicyelic diol, bisphenols, alkylene

oxide adducts of bisphenols, and the like.

The alkylene glycols of 2 to 12 carbon numbers are preferable and

"+ examples include ethylene glycol, 1,2-propylene glycol, 1,3-propylene glycol, -
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prepol ymer (A) is not particularly limted and may be

- adjusted accordingly, for exanple, it is preferably

0.5% by mass to 40% by nmass, nore preferably 1% by

~ mass to 30% by mass and nost preferably 2% by mass to

20% by mass. If the content is |less than 0.5% by mass,
hot off-set resistance may be deteriorated making it

_ 19461 gsolt Sy ai]@&{ol, leRE B P %?&cltl%ﬁﬁhﬂ{éddlethr%ene

fixing 5 property at I'ow tenperature

If the content. is nore than 40% mass, fixing
ghrcebdriethydeng ghxcelediparpitlone glyggl, 9@%@@9@?%%&% The
pol yi socyanat e (PI C is not particularly linmted and

rbsyleRé EKA6 ‘?@E&Qﬁﬁﬁi&hﬁéﬁ@'@f&& gi¥col; alicyclic diols such
pol y-i socyanat e (P i nclude aliphatic

B LpEjaee: %ﬂ&% { o BRteRin LBy Bepdl Misigne oxide

i socyanur at es, bl ocked-out ones thereof w th phenol
addunetsaf nbews-nobed dicydiagpdiol suchcdsaethyhme dxinde, pirdgeylene oxide,
Exarrpl es of aliphatic polylsocyanate include

t
ARy SO R a5 o
oct anmet hyl ene _di i socyanat e, decanet h | en
bigphenel yrandealkylemne carde m@dlm‘q'%oflﬁlecﬁhogg é{@‘émhblﬁPhenOlS such
t et radecanet hyl ei ae dii socyanate, torinmethyl hexane

ag 'etﬁﬂ&ﬂ@ﬁﬁﬁ@ prob? Ridey A eflb bgf¥eyanat e, and the
Exanpl es ot alicyclic po ylsocyanate i ncl ude

hff’?ﬂ%m At e D R EfTCRL b BRE MR BUBRrLAfe 12 and

~diisocyanate include trilene diisocyanate,
atlisiqenytide hidoets df baphyaciataee prefbratdpind dkglene 0X1de

diisocyanate, diphenylene-4,T 20 chi socyanat e,

B

15 -

T- diisocyanate, and the |ike.

henyl et her -
bisppolndt ﬂbbm@s&chhaﬂmmbm nevbgaide d2iare pagcularly

- aad,

preferable.
. The polyol having 3 or more valence (TO) is preferably having

valency of 3 to 8, or more and examples thereof are polya]iphatié alcohol

- having 3 or more valence, polyphenols having 3 or more valence, alkylene

- .oxide adducts of polyphenols having 3 or more valence, and the like.

20,

Examples of polyol having 3 or more valence (TO) include

polyaliphatic alcohol having 3 or more valence such as glycerine, trimethylol

ethane, trimethylol propane, pentaerythritol, sorbitol, and the like.

Examples of polyphenols having 3 or more valence include trisphenol PA,

- phenol novolac, cresol novolac, and like. The alkylene oxidé adducts of -
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a'QtetranEthnynyIene di i socyanate, and the |ike.
Exanpl es of isocyanurates. include
tris-isocyanatoal kyl -i socyanur at e,

~triisocyanatocycl oal kyl -i socyanurate, and the |iKke.

These may be used al one or in conbination. 5
Cenerally, the equivalent mxing ratio, [NCO |

[OH,
a%fogé oxy 31%%3)813&{&%%813[%% for QJ% '\%f&yc% NakGab Ph@leﬁé)

gr oup- contalnlng pol yest er re3|n such as hydr oxyl
o idsw prafome %@@tﬂél de, padithe biket he tine of
reaction, |s preferably 5/1 to 1/1, nore preferably

411 t qhé miking ﬁﬁgsfmﬁ)tmoef@rcﬁﬁidl(ﬁid)éﬁﬂﬂolﬁﬂlm 3 br

t he val ue of |socyanafe group [NCO 1s nore

b epfisba B s raerably 00§ Mg 355ﬂ§ﬁ5§m@@fpr@fsrably 100:001

resi stance my be deteriorated. The content of

- tpad@itsocyanate (PIC) in the isocyanate

group-contai ning polyester prepolyner (A) is not

Becor SPBHPbH B e AR p R BRI B oy gy sglpted

mass, nore preferably 1% by nmass to 30% by nmass and
amdmgbef Exapipjesxfipp g' cabosilicaciRDinckyle digazboxilic adid (DIC),

content is less than 0.5% by nass, hot off-set

poBRAftoRiHecliPaviss 348 it %Ehé‘é’ﬁTGWf béiﬁbinhtlgh bf dsdoxylic

t0 pursue anti-heat preservability and fixing

P L bed el Bb A iavins $ PRmiee FrERe 200 e gy

tenperature may be deteriorated. The average quantity

of | sOhganmbe bgisedaloasbaimamnbimhtiom dDEthesm di@wbexylit acid
the i socyanate group-containing polyester prepolyner

7 r I
(]éﬁ?naﬁ% é{ B cgmﬁg},%}ﬂbo?ﬂyol” ];ﬁg) JlTntH thmgﬁ a%m%n% Fﬁ(ﬁ%a\fngy%c adid
having 3 or more valence (TC) are preferable.
Examples of dicarboxylic acid include alkylene dicarboxylic acid,

a]kenyléne dicarboxylic acid, aromatic dicarboxylic acid; and the like.

Examples of é]kylerie dicarboxylic acid include succinic acid, adipic acid,

~ sebacic acid, and the like. -~ Alkenylene dicarboxylic acid is preferably with

carbon number 4 to 20 and examples thereof include maleic acid, fumar acid,
and thé like. Aromatic d.icarboxy]ic acid is preferabiy with carbon numbér 8 to
20 and examples thereof include phthalic acid, isophthalic acid, terephthalic |
acd, naphthalendicarboxy]jc acid, and the hke.

:Of these, alkenylene dicarboxylic acid with carbon number 4 to 20 and

‘aromatic dicarboxylic acid with carbon number 8 to 20 are preferable. -
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 afdthatiO el cdbeSAk

1f the averagezquantity of isocyanate group is |ess
than 1, nolecul ar mass of polyester resin (RVPE)

~nodified with urea bond formation group becones |ow

and hot off-set resistance nay be deteriorated. 5 The
aver age nol ecul-ar mass (Mw) of the polynmer reactive
Wi th active hydrogen group containing conpound, in

terns S 1 di ' ' -ge

por mo Rt SRR Hllbol BT KShall bLARTON D of more valence
(THE) soluble conponent, 'is preferably 1,000 to
igoyefraablyrittorfhorengs dessdhan the narge @nd exagiplgGheraof inchude
average nol ecular nmass (Mv) is less than 1,000,

Ay hhiYhdQkeay be deteriorated and if
it is nore than 30,000, fixing property at |ow

t enper.at ure be, deteri oy at ed e neasuy enent . of

ol B APSai B L PR LR BBy GRS BOT b rpAAmbr 9 o 20
chromat ography (GPC), for exanple, maybe perforned as
ahd lekamvpldsitheteof inokide srivmihifinshd @ytromelhes tacel ant ehe hke.
40C is stabilized. At this 15 tenperature,

‘tetra T I | '

a o dir PEHAIIY 6T aP b R o ArERlF of g
tetrahydrofuran sanmple fluid of the resin whereof a
egtanpf anegielpsted frorg diesirbestydia acid (DIGh wlyparhesylic arid havingys or
mass, is poured and neasured. In the neasurenent of

niRE §51éhad af®a 2oRbidatRn TR IRLEoxFlic HRH €Ot L rdoﬁrgifr%éboxylic

di stribution of the sanple is calculate

rel.ationshi p 20 hetween, | og,values of. the anal yti cal
A ATET ROBTTLeUEr o EHEIR T LB RSty it ethy!
standard sanpl es and counted nunbers. The standard

egtol, ysliyl eetee, isapippyd ekier, amlkthadikenal yti cal curves is
preferably the one with a 73 nol ecul ar nmass of 6x102,

25106 BE DR HGIS, Mlatataialt e ig) S 0

Soda_ Manuf acturing Co., ) ) o
polycarboxylic acid having 3 or more valence {TC) is not particularly limited and

. may be selected accordingly, and it is preferably 100:0.01 to 100:10 and more

15

20

preferably 100:0.01 to 100:1.

A mixing ratio of polyol (PO) and polycarboxylic acid (PCO) at the time of
pblycoﬁdensation reaction is not particularly imited and may be selected
accordingly. For example, the equivalent ratio, [OH] / [COOH], of hydroxyl

group [OH] of polyol (PO) and carboxyl group [COOH] of polycarb.md]ic acid (PC) -

in general is preferably 2/1 to 1/1 and more preferably 1.5/1 to 1/1 and most

preferably 1.3/1 to 1.02/1.

The content of polyol (PO) in the isocyanate group-containing polyester

: prepdly_mer (A) is not particularly ]nmted and may be adjusted acéordjnglyf, for
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Ltd. and at |east using approximtely 10 pi eces of the
standard polystyrene sanple is preferable. A
refractive index (RI) detector maybe used for 5
above-nentioned detector. - Binder resin - The binder
resin is not particularly limted. and may be sel ected
accordi ngly. Exanples thereof are polyester resin, and

Ayl R A5 BP0 55 i
P

referabl e. Containing unnodified pol yester resinin a
mansde 30%by mpaoard mogh preferpbly e by mass toR0Yedyrarst ur e
and gl ossi ness. Exanpl es of unnodified polyester resin

i ncl udgr thB exRBRt BildHstRAn DBWHE BnasB M offetBdifince may be
gr oup- cont ai ni ng pol yester resin such as

il Mok f Ao DoRlS antichant PRooRORY g e g

resin of which a part is conpatible with the urea bond
phaportt atdow tgmperatasnitaibeisamepiig.e sif ¢he coadent i& Rid?E)Xhan 40%
that is, having simlar structures that are

t] ' f er i rms of
b5 RS B s ALt B BhuphuBl a8 Beforddeledt 1™ 01
resi stance. 20 The average nol ecul ar mass. (My)

f
UnmodiThe peisiskyante (PIChes not narticdlerdinotod fed mavdestleeted

. mass distribution by GPC (CGel perneation
 a6hraiRP 9 FRRpleslf doRidcRNsHe (PI@NnéhaE b]i%l@zlltli@fxﬂyisocyanate,

conponent, Is preferably 74 1,000 to 30,000 and nore
reteraply 1,500 to 15,Q00. The content of .the ..
e aAnge, ATopARC ﬁu%@%a%wm%ﬁwéégc difgeypeate,
| ess than 1,000, should be 8% by mass to 28% by mass
isodyiates) blogketiv@rttonde tiesreaiiveith phend] darivativebxime, capro .
lactam, and the like.
Examples of aliphatic polyisocyanate include tetramethylene
diisocyanate, hexamethylene diisocyanate, 2,_6"djisocyanate methyl caproate,

octamethylene diisocyanate, decamethylene diisocyanate, dodecamethylene

diisocyanate, tetradecamethylene diisocyanate, torimethylhexane diisocyanate, -

B tetramethylhexane diisocyanate, and the like. Examples of alicyclic

polyisocyanate include isophorone diisocyanate, cyclohexylmethane diisocyanate,
and the like. Examples of aromatic diisocyanate include trilene diisocyanate,

diphenylmethane diisocyanate, 1,5-naphtylene diisocyanate, diphenylene-4,4™

. diisocyanate, 4,4’ -diisocyanato-3,3-dimethyldiphenyl,

3-methyldiphenylmethane-4,4™- diisocjanate, diphenylether-4,4™- diisocyanate,

and the like. .' Examples of aromatic aliphatic di_isocyénate include o0,
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',preservability. If the average nol ecular mass (Mn) is

nore than- 30,000, fixing 5 property at |ow tenperature
may be deteriorated. The glass transition tenperature
of the unnodified polyester resinis generally 30'C

.to 70T, preferably 351Cto 70'C, nore preferably 35 C
to 50'C and nost preferably 35 Cto 45T. If the gl ass

By VRTRCHROER AL ap iR k3 Jareiple B0t o Rlatps

dt is 10 nore than 70T, fixing property at_|ow
mciugnsirisrige@apatpabioyl ispeyarurates trisocyaaatneaelesdiyl ipegyaaupsgte,
unnodi fi ed polyester resin is preferably 5 ngKOFFg or

- af@kBe lik@re preferably 10 ngKOlVg to 120 ng] KA - Fg and

nost - preferably 20 ngKOHJg to 80 ngKOHJg. If the
“hydroxyl. valuye is,less than §. KO-Fg, it is dff
Pl Fhess Ay BE uodh 958 abt Brinf¥8bi 11 Oy An d fxi ng
property at is |low tenperature sinmultaneously. The

aci d Gehemallgftha equoivaldng thignigypesibeINC@K [DH]sofis@fenate! y
1.0 ngKO Vg to 50.0 ngKO 41g, nore preferably 1.0

N P TR B 0 Py L R0 TG HRB etive hydrogen
to becone electrically negative by having acid
sraupeeptainme pedyestarresinfsuel ap by Jrosybgroppepptaining polyester
contained in a toner, the mxing nass ratio, RAVWE PE,

ré¥in HE G A8 AF #8119 PredédBB 5/ 90141 HobdpREMBR 1 to 1:2/1
resin (RAVWE) to unnodified polyester resin (PE) is

ref er abl 95.t0 75 and nore 75 preferably 10/ 90
a‘ﬁ@%&??fg@%{%&%ﬂg mass ratio of unnodified
pol yester resin is nore than 95, hot off-set

r esi sifahe ealmaybsocietnatd groapd MCOlEK muye thardb fixiagiptopbrty at
pursue anti-heat preservability and fixing property

1% ten b AR SE A M SetSHbmskd RAGAYBH Yo 1080haln|1, lobr-dof resistance

‘may be deteriorated.

- The content of polyisocyanate (PIC) in the isocyanate group-containing
polyester prepolymer (A) is not particularly limited and may be adjusted

accordingly. Itis preferab1y70.5% by mass to 40% by mass, more preferably 1%

| . by mass to 30% by mass and most preferably 2% by mass to 20% by mass.

20

If the content is less than 0.5% by.mass, hot off-set resistance may be
deteriorated, making it difficult to pursue anﬁ'héat preservability and fixing
property at low te_mperature simultaneously and if it is moré than 40% by mass,
ﬁ;dng property at low temperature may be deteriorated.

-The average quantity of isocyanate group contained within one

_ molecule of the 1socyanate group-containing polyester prepolymei' Ais
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5 l ess than 25, gl ossiness may be deteriorated. The
content of unnodified-polyester resin in the binder
resin, for exanple, is preferably 50% by mass to 100%
by mass, nore preferably 70% by nass to 95% by mass
and nost preferably 80% by nass to 90% by mass. If the
content is |less than 50% by nass, fixing property at

BT B miy oot B o mest iR b By

particularly Iimted and maybe sel ected accordingly.
ExanplEthetaveramgefquantity obisowyhoat@rgreyp isdbsstbiand, axpderiudar
charge controlling agents, inorganic fine particles,
thhQERblveLidy LR BYRITE) ntddiREH RethinedBb &fo}ﬁni Hioh ¥
magne?' gjerra%'erl al' s, )I&% soaps, e% ]h 7 % P
colorants are ngt particularly limted and rmy be

hegpraes lowy amdobpt aphmesisfageamay be drtaniosalgecor di ngl y.

Exanpl es thereof include carbon black, nigrosine

dyes, The@ReRlgaakoledidahinags (M@) bﬂﬁhe%olﬁtﬁ‘él&%abfﬁd With active

(10G 5G G, cadmumyellow vyellowiron oxide,

t&glﬁl) ow oc_he_r nro’rrec(’!éﬁl I cayag%%gan(oééel I 0 20 P(ﬂst\{ﬁ)u%on

Pi grrent YeI low L, Benzidine Yellow (G GR), Per manent
bYeel pevniddtian, chyvrhatmgraptst (GRD) of vettSGdrofyan (BHF) sabalie
Lake, Qu nol i ne Yel 'ow Lake, anthracene yellow BG., 76
I | e |
“PEGRES IRRE ARy LU0 16 A00R0 B m b e ErEP 8 10 13060,

Per manent Red 4R, Parﬁw‘;d Fire Red
IthesvrrageapelResar pssh (Y és lesyithan 1,000, antiheatpresertabdity
Brilliant Fast Scarl et, Brilliant Carm ne BS,

ey bdetBtioree SRl iffitHs, méiRlthalt BDlo00FGME

tJewr | et

VD, Vulcan Fast Rubnme B, Brilli ant  Scar Pet G Lithol

tgﬁjlg(%tugrxé may be deteriorated. -

The measurement of molecular mass distxibution by gel permeation
chromatography (GPC), for example, may be performed as follow.

.First, the column inside the heat chamber of 40°C is stabilized. At this.
temperature, .tetrahydrofuran (THF) as a columﬁ solvent 1s drained at a current

speed of Iml/minute and 50l to 200yl of tetrahydrofuran sample fluid of the

- resin whereof a sample density is adjusted to 0.05% by mass to 0.6% by mass, is

poured and measured. In the measurement of molecular mass of the sample, a
molecular mass distribution of the sample is calculated from the relationship
between log values of the analytical curve made from several monodisperse

polystyrene st_andard samples and counted numbers. The standard

. polystyrene sample for making analytical curves is preferably the 0n_ewifh a
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Per manent Red F5X Brilliant Carm ne 6B, Pignent
Scarl et 3B, Bordeaux 5B, Tolindi ne Maroon, Pernmanent
Bor deaux F2K Heho Bordeaux 13L, Bordeaux 10B, BON
Mar oon Light, BON Maroon Medi um eosine | ake,
Rhodam ne Lake B, Rhodam ne Lake Y, Alizarine Lake,
'Thi oi ndi go Red B, Thioindigo Maroon, 10 G| Red,

' | £ 7 | 59 5
wGlbARRE LRRG G LXPE A0S IRR0T TR0 St don OO
Orange, cobalt blue, cerul ean bl ue Al kal.i Bl ue Lake

Zmd Qb4 AP L0¢ bydressyre Chercad Goe ox R, SadatMpnwdpgigrng Co,,
pht hal ocyani ne bl ue, Pht hal ocyani ne Bl ue, Fast Sky

IRH Wend SAdadtiigneyBbkien ateIRI.0 Pbes oNthedRandiRNRG 8 e

Prussi an bl ue, Anthraqui none Blue, Fast Violet B, 15
Met byl Vi ol et | ake,. cobal.t ., vialet, nganese vi al et
8 ‘fipﬁ%@ﬁ%?-etgfé%@m?éﬁéﬁ’&@be&%%%ﬁ%ﬁ{ayi’ﬁr‘ﬁﬁ%? reen,
zinc green, chrom um oxi de, vindian, enerald green,’
aBogmmentiGnakdetBctoNapht hol Green B, Green Gold, Acid
Green Lake, Ml achite G een Lake, Phthal ocyanine

- B8y rdipl-hraqunone Green, titanium oxide, zinc

Ite, and |ithopone, and the |ike. 20 These may be
used al one or in conbination. The content of the

" col or ke binder gesin dvaet nastiggarly dopited ard may beselestedand

may be adj usted accordingly and it is. preferably 1%

abdorimsly. t BxdRMhERSS afe7%@féétémgnp§ﬂ&a£@ﬂwa&%ﬂmajﬁed

mass to 10% by mass. It the content is |ess than 1% by

o Nl B G o ROl s SSRLA

di spersion Chilure of pignments in the toner nay

poeferable.r esul ting 'in degradation of tinctorial power

or 5 electric properties of the toner. The col orant

MY D@oHfiiing urfndRRSEHoRIET relH A% LREPLAPHYYobd fifing
f)mperty at Jow temperature and glossiness.

Examples of unmodified polyéster resin include the one similar to urea
bond formation group-containing polyester resin such as polycondensation of
polyol (PO) and polycarboxylic acid (P C), and the like. The unmodified
polyester resin of which a part is compatible with the urea bond formation
gfoup -coﬁtaim'ng polyester resin (RMPE), that is, having similar structures that

are compatible to each other, is preferable in terms of fixing property at low

" temperature and hot off-set resistance.

The averagé molecular mass (Mw) of unmodified polyester resin, in

- terms of the molecular mass distribution by GPC (Gel permeation

‘chromatography) of tetrahydrofuran (THF) soluble component, is preferably
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- gencially S03e tg V0%

resin. Such resin is not partlcularly i mited and nay
be selected fromknown colorants accordingly.
Exanpl es thereof include polyners of styrene or
substituted styrenes, styrene copolyners, polynethyl
met hacryl ates, pol ybuthyl o nethacryl ates, .pol yvi nyl
chlorides, polyvinyl acetates, polyethylenes,

rﬁﬁbﬁdﬂﬂﬁ%: | ff, :SH@ on
]gggrﬁs polyuregﬁgagﬁﬁgagquan1 é%ﬁﬁﬁolyV|ny ﬁ% f@ral
polyacryllc acid resin, r03|n nodi fied rosin,
compgaeRs ¢f shiet theaveprsr welegwlagmasy EMvo 1nlpas theay beAY, should
resins, aronmatic petroleum resns, chlorinated

bea@veb{ fridis B&28dobynasyid drlle: ﬂo'ﬂf@ven-ﬂd@ﬁa@loﬂﬁﬁiorb@f dHtBHeat

alone or 15 in conblnatlon Exanpl es of polyners of

e , BB oo i Ehae iyl ErmoR kg ob ipp. fxine

toluene, and the |ike. Exanples of styrene copolyners

ﬂmmﬁﬂxhﬁkmanmennmnhmmy&m@aﬁmmmnmboIyner

styrene-propyl ene copol yner, styrene-vinyltol uene

copol
St yr eneE R rﬁ‘%{n@ei?%ﬂp %&“ﬂ%@;ﬁ% PR HTGy resins
acryl ate copolyner ¥rene but acryl ate copo

pwfaxab Ve C, wiong prederablyf° to 50°C

net hacryl ate copol ynmer, 78 styrene et hyl methacryl ate

aBA RO PREferily BSOS Y] IRhB akicy kRhRitfRRempEB ture is less

styrene- nethyl a- chl oromet hacryl ate copol yner,

thadl XS @g‘glg%g@' 1 'a;ﬂgg@%%"@%@y@ﬁ AR a%eél?lt is

styrene-i soprene copol yner,

nsdry thae 780, ixy propésy ab thentenaepatuyromigy ke insufficient.
styrene-nal ei c acid copol yner, styrene-naleic ester

_copol

oot ai ARy aRRd Hfe bf dnod 8 pIRSLEE 108k feRabiG 5

batch and the colorant with high shear force. To
mghPblgon moes, moare preferably 10 mgKOH/g to 120 mgKOH/g and most
preferably 20 mgKOH/g to 80 mgKOH/g. If the hydroxyl value is less than 5
mgKOH/g, it is difficult to pursue anti-heat preservability and fixing property at

low temperature simultaneously. -

The acid value of unmeodified polyester resin is preferably 1.0 mgKOH/g

t0 50.0 mgKOH/g, more preferably 1.0 mgKOH/g to 45.0 mgKOH/g and most

preferably 15.0 mgKOH/g to 45.0 mgKOH/g. In general, a toner tends to
become electrically negative by having acid values.
When unmodified polyester resin is contained in a toner, the mixing

mass ratio, RMPE / PE, of urea bond formation group-contaming polyester resin -

- (RMPE) to uiln_mdiﬁed polyester resin (PE) is preferably 5/95 to 25/75 and more _
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bet ween -col orant .and resin, an organic sol vent maybe
used. ‘I n addition, the "flushing process” in which a
wet cake contai ning colorant can be applied 1o
directly, is preferable because it requires no drying.
In the flushing process, a water-based paste
containing colorant and water is m xed and kneaded
with-th S nd an organic solvent so that the
p@@%ﬁ#@%iwﬁg$%ggg wards the resin, and that water and
the organic solvent are renoved. The materials are

pr ef elabbmmamm&mmdu@&@lwm pki@ is gidre dn 95,
and ot her hi gh-shear 15 di spersing devices. The

{)ect el%g]fgr omtnﬁ o%%@ﬁ{%égg%orgglﬂ C g Z’%Snp[ es heat
|ncI ude, waxes, .and the |ike. Exanples of vvax i ncl ude
BeAtylity ek fxing RropeRiy RS low temperafaresiimpltaggously, and if it is

Iong chai n hydrocarbon, and the |ike. These may be

1448 €Had DB NoRinds S M2y eaidhéidhtad). OF these exanpl es,

car bonyl gr oup-contai ning wax is- preferable. Exarrpl es

of carbhon ni n vvax i ncl Qi C
aci o T8 peel G RRR K BUURP oo LR i R T
am de, polyal kyl am de, dlalkyl ket one, 79 and the
ekatkple, Bxanioraldy 0%t lylassku:nlﬁ()% by tess, motelmreforably Z0Meby
wax, nmontan wax, trimnethylol propane tribehenate,
i 1,0l
0, Q
SRS NHA oEEAEBA s PRTARN 04 P Teihe

18 oct adecandi ol ~ distearate, and the |ike. Exanples
cotepbisyessihnB PO¥dierass dxipgpiopeitE pt low temperature or
tristearate, distearyl maleate, and the |ike. Exanples
ghksinedlflthaifhge Mmay Be detirii@aiedc! ude di behenyl ami de
and the |ike. Exanples of polyal kyl am de .include

[éa ﬁilﬂtlc acid tristearyl amde, and the I|ike.

dlalkyl ket one include distearyl ketone,
and the like. O these carbonyl
Other elements are not particularly hmited and may be selected

accordingly. Examples thereof include colorants, releasing agents, charge
controlling agents, inorganic fine particles, flowability improvers, cleaning
ability improvers, magnetic materials, metal soaps, and the like.

The colorants are nbt particularly imited and may be selected from

known dyes and pigments accordingly. Examples thereof include cai'boh black,

" nigrosine dyes, iron black, Naphthol Yellow S, Hansa Yellow (10G, 5G, G,

cadmium yellow, yellow iron oxide, yellow ocher, chrome yellow, Titan Yellow,
Polyazo Yellow, Oil Yellow, Hansa Yellow (GR, A, RN, R), Pigment Yellow L,

Benzdine Yellow (G, GR), Permanent Yellow (NCG), Vulcan Fast Yellow (5G,

B), Tartrazine Lake, Quinoline Yellow Lake, anthracene yellow BGL,

(G
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gr oup- cont ai ni ng waxes, the polyal kanoic acid ester is
particularly preferable. 10 Exanples of polyolefin
wax i nclude pol yet hyl ene wax, pol ypropyl ene wax, and
the like. Exanples of |ong-chain hydrocarbon include
paraffin wax, Sasol Wax, and the like. A nelting
point of the releasing agent is not particularly

BRIt B et RE bElle ABGERE BRikiunh bod Spdmium
and nDst preferabl 60C to 90C. When the neltlng poi nt
IPErepBEEed: ARHMODY., %, Herparenblied diePara Fed diwche
anti - heat preservab| lity V\hen the nelting point is

pRschlétathonfi@Gnilihe fd, Lithalkfst Soanat G BN a6t ThlSSdarh:;,

the time of fixing at Iom1tenperatures 20 A nelt

ﬁ’%ﬁtnﬁée?‘%%ie B trnrent RPa Rty 1805 1300, gl Reet

a neasurenent at a tenperature of 20C hi gher than
ScbﬂetrﬁDt Valpapdiast Rubirted, Brlhiang ScddlettChd.ithedl Rubum:@X; ty
is less than 5 cps, releasing ability may be

Pé‘i-h:%gﬁf It'i‘% . iM& 8RO edt %cﬁ&%ﬁ ;I?(ﬂd%m%%’B

cps, may rove o

_resi stance, and f|X|n propertg at Iom1tenperature
T N@WW%@

ngpe HelieBerglgayx BL., Berdeaux

particularly limted 5 and may be adj usted

188C BON MHrvoraDibHt! BOB Maesdd el bobivie TRSS R}@déﬁ%té%.ke

mass and nore preferably 3% by mass to 3096by nass

f{ﬁﬁl@?ﬁ%‘éﬁ”%}ﬂ{ e thag?]ﬁ?ﬁu S?ﬁé{%%bl lj t

agent is not particularly limted, and may be
01l Red, quinacridone red, Pyrazolone Red, Polyazo Red, Chrome Vermilion,

Benzidine Orange, Perynone Orange, Oil Orange, cobalt blue, cerulean blue,
Alkali Blue Lake, Peacock Blue Lake, Victoria Blue Lake, metal-free
phthalocyanine blue, Phthalocyanine Blue, Fast Sky Blue, Indanthrene Blue

(RS, BC), indigo, uliramarine, Prussian blue, Anthraquinone Blue, Fast Violet B,

- Methyl Violet Lake, cobalt violet, manganese violet, dioxazine violet,

Anthraquinone Violet, chrome green, zinc green, chromium oxide, viridian,
emerald green, Pigment Green B, Naphthol Green B, Green Gold, Acid Green

Lake, Malachite Green Lake, Phthalocyanine Green, Anthraquinone Green,

 titanium oxide, zinc white, and lithopone, and the like.

These may be used alone or in combination.

The content of the colorant in the toner is not particularly limited and

“may be adjusted aopordingly and it 1s preferably 1% by mass to 15% by mass .

7
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10 sel ected from known agents accordi ngly. The charge
controlling agent is preferably nmade of a nateri al
with color close to transparent and/or white because
colored materials may change col or tone. Exanples of
charge controlling agent include triphenyl nmethane

~dye, molybdic acid chelate pigment, rhodam ne dye,

al-koxy amn f er nar niumsalt such as 15
PRI RI RO P saﬁlgfsei’onﬁfi%%ﬁ am sal &
al kyl am de, phosphoric si subst ance or conpound
thae&ﬂHQMﬁwmkﬁﬂﬂmﬂ@rmmmdm@mmhmmmwﬂEWMMME
thereof, fluoride activator, salicylic acid netallic
d%giatded%&d fYhd Sorfthids i YRAA 15% bthatd b Gishildion Ailfdre of

I ke. These may be use one“or 1 n conbination.
The charge controlling ag t rmy be sel ected fromthe
PEERARS R By 'SPneQHlaé(\PﬁFllraBEF ‘i’%@& HBWE%OY
t hereof include Bontron P- 51 of a quaternary ammoni um

eleetric pi3paiticanf theddnef. an oxynapht hoi ¢ acid neta

~conpl-ex, Bontron E-84 of a salicylic acid netal

conpl rex and Baont ron 9 of nel condensat.g by
& 1 o BRI, B urm i er DR he GRARSR &

of a quaternary annnnlun1salt nDbedenun1nEtaI conplex
T in iSmetrpadiculzaly, lnGipg avt mgebdslecymbian lojoven
quaternary anmoni umsalt, Copy Blue PR of a .

cblbtH1E A¥doimlh }%ﬁﬁd é’glﬂhgf‘e a0 FH&G8 s
VP2036 and ngg C arg V8434 a quaf%rn ry or
ammnl um sal t b% Hoechst Lt d. LRA- 901, _and. LR- 147 _of

sabgiuptnel steremes, néﬁort?}m%aaolmethsfl methacrylates, polybuthyl
qui nacri done, azo pignment, and ot her high- mol ecul ar -
nigtB ScryBaed) ulytinyd aMorifed, poR i atetgfeg Usblpdthlehbgni C

‘aci d, carboxyl, quaternary amoniumsalt, or the

iRl gharge controll Lng ageny Y. b di ssglved

polyamides, polyvinyl butyral, polyacrylic acid resin, rosin, modified rosin,
terpene resins, aliphatic or alicyclic hydrocarbon resins, aromatic petroleum
resins, chlorinated paraffin, paraffin, and the like. These may be used alone or
in combination.

Examples of polymers of styrene or substituted styrenes include
polyester resin, polystyrene, polyp-chlorostyrene, polyvinyl toluene, and the like.-

Examples of styrene copolymers include styrene-p-chlorostyrene copolymer,

- styrene-propylene copolymer, styrene-vinyltoluene copolymer,

styrene-vinylnaphthalene copolymer, styrene-methyl acrylate copolymer,

‘styrene-ethyl acrylate copolymer, styrene-butyl acfylate copolymer,

styrene-octyl acrylate copolymer, styrene-methyl methacrylate copolymer,
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- part by "20.

toner material after nelt kneading with the nastef
batch. The charge controlling agent may al so be added
directly at the tine of dissolving and dispersing in
the organic solvent together with the toner material.
In addition, the charge controlling agent may be
added onto the surface of the 15 toner particles after
oner panticle duct hon.  The coptent t he,charge
SO SPR e f e, FFeRe LR nedhecy o Hhfmgr
bi nder resin, presence or absence of external
styigne imedbyl erablordeethdgbate sopnlypen stagensatrydaadile copedaner,
and there is no defined prescription. However, the
SAUEM Y10 SODE Rl AGRASuth iR BhARLY O- 1
3 nggs to %% arts y RS S aﬁg n&?@ﬁﬁ ’
preferably 0.2 part by mass to 5 part by Ss
staeReispprens cppelyger; Weﬁaéow@ﬂedﬁmw@gfmi n, for
exanple. Wien the content is less than 0.1 parts by -
sipe e ntdlaic aeiddgolinier Rgyepp efeicalsRirtofclymer tandl the tike.
If the content Iis nore than 10 parts by mass, charge
abi | i of .t toner, becones, .excessivelky | ar.ge, whi
osse e ghastbi fak 06 b REATR F RE0 8k AR s = P auip:
and increases electrostatic attraction force with a
noaster logtich gnd 6hé enlorang sathnbrghshdenoraep e ilo ithprebimhieracton
i mage density ,5 degradation. The norganic fine
HRdddoforhfit 204 r binthAfik Yolyb it i T8Y ARition, th
selectegn?éo%@inomﬁ norﬁ%%(:f?ne ggp??ggés on., the
ccaordingly. .Specific exanples of iporganic fine,

“flushing peecess) dp wechs et ﬁkea@aﬁalﬁa:}g qolarant ¢An kearplied

bariumtitanate, nmagnesiumtitanate, cal cium

diretalf) 2 pref@hbleiHecaimaelit Fajtidied nodriigig0 X Irflthe fluBhixkd giceskOa
quartz sand, clay, mca, silicic pyroclastic rock,

P ETREE FR IR B Eon P iR B il

resin and an organic solvent so that the colorant moves towards the resin, and

that water and the organic solvent are removed. The materials are
preferably mixed and kneaded using a triplé roll mill and other high-shear
dispersing devices.
The releasing agent is not particularly limited and may be selected from

knqwn agents accordingly and examples include waxes, aﬁd the like.

 Examples of wax include carbonyl group-containing wax, polyolefin Wax,
long-chain hydrocarbon, and the like. These may be used alone or in
combination. Of these examples, carbonyl group-containing wax is preferable.

Examples of carbonyl group-containing wax include polyajkanoic acid

ester, polyalkanol ester, polyalkanoic acid amide, polyalkyl amide, dialkyl ketone,
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zi rconium oxi de, barium sulfate, barium carbonate,
~cal cium carbonate, silicon carbide and silicon
nitride. Among them silica and titanium di oxide are
especially preferable. 15 The primary particle

di ameter of the inorganic fine particle is preferably
5 nmto 2 pm nore preferably 5 nmto 500 nm The

O ARG G b AR LB o

The cont ent of the nor gani ¢ fine artlcle in the toner
wax, priatenddibyopade tabshepnate pentasrghodeliotrabehenaier e
preferably 0.01%by nass to 2.0%by .20 mass. If
Eﬁﬁ‘%opho Gy thibIiZ @k oo ABhoRHEd 85Reiin RIbAMNLS, 1N RARRcandiol

bi ci ty, degradatl on of flowabili ty or charging

citrate, 0q o Blib1 | BRERR AP BRodl soteaRRanaE gl

‘treat ment agents i ncl ude silane coupling agents,
taktextatagtifiesryl sndleqe, ndithe lile. a@ixahpldaofipolyalkanoic acid
fluorinated al kyl group, organic titanate coupling

RGP bRt P R b Dl BT et GRRRBO AR

i mprover for renoving residual devel oper on the
ipthedoigonellitic aciddristaairyleanyider amd therliien g Exaninlen didiadkyl
transferring process include fatty acid netal salts

. j té%fgg I st aric
kéH?%1ﬁ§Hgéﬂﬁ |ke§$%%8§%é§?gﬁ%aﬁ?ﬁgﬁggaﬁgﬁﬁfactured
by soap-free emJIS|on Iyrrerl ation or th {lke subclh
SRR AR T AERsh Ehe Bty lkanose ae |eét§=r 1 partisplactyprefera
particles; and the like- The polyneric particles
pr ef eExbhipldsaf pobrolefialvedxt ieludepalyethylpes wak| pphirepylene
distribution, and a vol une average particle dianeter

s, QafHR R, P

Examples of long-chain hydrocarbon include paraffin wax, Sasol Wax,

| and the like.

A melting point of the releasing agent is not particularly hmited and
may be selected accordingly. It is preferably 40°C to 160°C, more preferably
5Q°C to 120°C, and most preferably 60°C to 90°C.

When the melting point is less than 40°C, the wax may adversely atfect
anti-heat preservability. When the melting point is more than 160°C; it is
]iétble to cetuse cold offset at the time of fixing at low t:emperatures. :

A melt viscosity of the releasing agent is preferably 5 cps to 1,000 cps,

- and more preferably 10 cps to 100 cps by a measurement at a temperature of

- -20°C highef than the melting point of the wax. .
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The magnetic material is not particularly limted, and
may be selected fromknown inorganic fine particles
accordi ngly. Exanples thereof include 15 iron powder,
magnetite, ferrite, and the |ike. Anong these, those
with white color are preferable in ternms of color
tone. -Resin fine particles Preferably, the resin fine

parti s f €.l n ongr_ ac di

Cecond! 08 5adh vifisityds b kA8 o RRAGhEELEDY i ke 1 o,
tenperature (Tg) of 50C 20 to 70C, and have an )
detesrargtedno nzglt vesensity fis moge theeol,060 aeon dig: othee hand, it
the glass-transition: tenperature is |ess than 50C,

RAPEK BhrBfe ofRP B HRLQ) bRl &k propéttyaelw Reperature.

glYass-transition tenperature is. nore than 84 70"C
softening of toper particle at the tine of fixing.is
or cverbegonteRof elaasig %ﬂbaﬂr{he&%%r g AqEPerteylary limited
uppernost surface of toner particle after

aaiduhsy bé adjusd, acandirighe nnd it it pecferabdy 0% dytrhadsctold0% by
toner structure which prevents blocking of a |l ow

of t eni 0 iR S ' Resin fine 5
R R g PEY b B R e 6717, oy
be irr%%glar. In addition, the resin fine particles
may f &ftielcaytent someaxe thancl®i by teass, dlesabgity foé the toner may be
the influence of an organic solvent or subsequent

d@&gﬁﬁg%ﬁ§ for producing toner. The resin fine
particles according to the first and second aspects

are t particular].y limted as |on s.they. ar
capab e shargs shniEpLiRe agerios ot Pﬁmﬁﬂéﬁx henigél andamay be

aqueous nedium and may be selected from known resins

- sakeaddragl Bhowihegdrets kocdrilitglparThedteacanynthellingraped: of

thernopl astic resin or thernoset resin. Exanples of

resin.fine ticles 4 nciude vinyl resin .
Ry ROl bt il i 4o Ko bo DERefardih apgor white
pol yam de resin, polyimde
because colored materials may change color tone. Examples of charge

controlling agent include triphenylmethane dye, molybdic acid chelate

: pigmenf, rhodamine dye, alkoxy amine, quaternary ammonium salt such as

fluoride-modified quaternary ammomnium salt, alkylamide, phosphoric simple

substance or compound thereof, tungsten simple substance or compound

thereof, fluoride activator, salicylic acid metallic salt, salicylic acid derivative

- metallic salt, and the like. These may be used alone or in combination.

The charge controlling agent may be selected from the commercially

~ available products. Specific examples thereof include Bontron P-51 of a

Quaternary ammonium salt, Bontron E-82 of an oxynaphthoic acid metal

complex, Bontron E-84 of a salicylic acid metal complrex and Bontron E-89 of
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resin, silicone resin, phenol resin, nelamne resin,
‘urea. resin, anilline resin, 15 iononer resin,

pol ycarbonate resin, and the Eke. O these, vinyl
resin is the nost preferable. These nmay be used al one
or in conbination. Anbng these exanples, the resin
fine particles forned of at |east one selected from

the vinyl,resj 0l et ha resi n re£s) n d
spioL pandersate by, ORdaY Chenncal Indasteies ERP IR 402 qhd FPoa15

fine spherical -shaped resin resin particles is easily

ob btgaiabsuary pmmerighesab belyidesum mdtal egaplek bydlodogaya

pol ynmer in which vinyl nononer is nono- or 85

~ CRuBRLVOR! CopY 5;%%@3 TP 12038 of ¥ lquiafinfr} B Hfium salt,

styrene- (ne ester Tesin,

styrene-hut adi ene copolyner, (nmeth)acyyhc acid-acrylic
Copy Blye &R O%H@Weéﬁ%@%@m HHt &Pll’ﬁédé%ﬁ%l r
styrene-nmal ei ¢ anhydri de copol yner,

VRA036ned Osindlasty NX ¥B434606 aquat@maraaehhbeium kelt by

- Moreover, the resin fine particles may be forned of

PR AP SRR G0 FREL Rhrebrte R cBhonl SN 74ty Clrtic

two or nore unsaturated groups is not particularly
Qoi, fitde duzmatridane bazespizewng caret eided high-moldeudarpinass of

such nonomer include sodiumsalt of sufuric acid

FRpEn® PRI Qb MIRER 40 Bog i rnay

di vi nyl benzene, 1, 6-hexanedi ol acrylate, and the |ike.
APHEORIER ﬁakiﬂethﬁéﬂ‘le'r-cl es are fornmed by pol ymerization
performed by the nethod appropriately selected from

knownThe Tch@f%- conb@lliigshseritimgy Padidselved and/ dispersed in the
preferably obtained in a formof aqueous dispersion of
ttglbe% rh&terial falftrél@ it fﬂllgallcﬁtslg with the master batch. The charge
controlling agent may also be added directly at the time of dissolving and
dispersing in the organic solvent together with the toner materzal. In
additi_dn, the charge controlling agent may be added onto the surface of the

toner particles after toner particle production.

The content of the charge controlling agent in the toner depends on

the type of binder resin, presence or absence of external additives, and the

dispersion process selected to use and there is no defined prescription.

However, the content of charge controlling agent is preferably 0.1 part by

mass to 10 parts by mass and more preferably 0.2 part by mass to 5 part by

- mass relative to 100 parts by _mass of the binder resin, for example. When

_the content is less than 0.1 parts by mass, charge may not be appropriately
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Exanpl es of preparati on nethod of such aqueous

di spersion include (1) a direct preparation nmethod of
aqueous di spersion of the re sin fine particles in
which, in the case of the vinyl resin, a vinyl
nmononmer as a raw material is polynerized by
suspensi on-pol yneri zati on nethod, enulsification

PYIEL! 2R, ROLHFRS) LD o

20. nethod of aqueous dispersion of the resin fine
tha tenar hesomas grgespivelyrargm whigk lassens the affecy elbihiargen
and/ or condensation resin such as pol yester resin,

BRI IR AL itsEFSnd inBfea8RPX¥ctirSsthilc abtrREEHHOPES with a
(rmononer, oligomer or the like) or solvent. 86

oluti on thereof. | i spers in. agueous, nediumin
BREOiraolBE 1 ing %o A dShe Honahifily Sttt or
added with a curing agent so as to be cured, thereby

deptalationg t he aqueous di spersion.of the resin fine
particles; (3) a preparation nmethod of aqueous

di spe - Fecin i . r S
the cads Htpk et st Ao AAUABLE LB ma oy
such as pol yester resin, polyurethane resin, or epoxy
splestied, from kmopin ingrganiefiee payii ceordingly; sSpeaiatsazaples of
in a precursor (nononer, oligomer or the like) or

1SN A0 ind Yavfitiedinchfle@ica, ARnEHE! B kidg, hdShditafite,
bei'ng I'i qui dized by heating), and then water is added

S0 _as. to.induce phase.inversion.emulsification, . )
AR B AR it ARG RO R i B B in oxide,
resin fine particles; (4) a preparation nmethod of
qagrieaasd, otiys pecs istivicfyrodlasticasik, diatomapanis eirtds chiomic
whi.ch a resin, previously prepared by polynerization

offFk Nt bie TR REAEHN %ﬁ%ﬂ&@%g?@%@ﬁ&%@}oﬁﬁgh

ring-opening polymerization, p
condensation, or condensation polynerization, is
zigopnium grede, borinabsidiate, harium eanbopategealiinm enxbonats, slcon

nmechani cal rotation-type, jet-type or the |ike, and

. caAdShnd SHedrPniRid MHE8E them, silica and titanium dioxide are

_ésp_ecially preferable.
* The primary particle diameter of the inorganic fine particle is preferably

5 nm to 2 pm, more préferably 5 nm to 500 nm The specific surface are of the
inorganic fine particle by BET method is preferably 20 m2/ g to 500 m2/ g.

The content of the inorganic fine particle in fhe toner is preferably
0.01% by masé to 5.0% by mass, more preferably 0.01% by mass to 2.0% by
mass.

If these fluidizers are surface-treated to increase hydrophobicity,

degradation of ﬂowabi]it& or charging ability can be prevented even under a
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| om.b% Eg@wﬁﬁhﬁ Eggﬁﬁ%‘ﬁ’&;%%%&‘glﬁ?%ﬁ&ggynen Za gg;n

fine particles, and then the resin fine particles are
di spersed in an aqueous nediumin the presence of an
arbitrary selected dispersing agent, thereby
obt ai ni ng the aqueous di spersion of the resin fine
particles; (5) a preparation method of aqueous

di spersion of the reS|n fine particles, in which a

%@?hﬂ%ﬂéﬁ may e any ofﬁgﬁﬂb'gﬂh%ﬁﬁjf% féa%ﬁ%

ynerlza

rmg(ie eni ol ymeri zati on, polyaddltlon addltlon
ﬁ% conplng agardenalal agemts @ﬂmm@éng@gentsélawng

di ssolved in a solvent the 87 obtained resin solution

fhidrinRtd ARyl driu ]% Bi‘te%iat@ chplingl dzehfe AREYindh@bfpling

resin fine par and then the obt ai ned resin

flne rtlcles sed i.p an aqueous nediumin
plg ‘gﬁﬂfﬁ I ect ed di spersing

agent thereby obtalnlng the aqueous di spersion of

t he r @xampldsuf cleaningedldbty itdproverJopreapaiag rosituzk deadoper

of aqueous dispersion of the resin fine particles, in

i

ri ng-openi ng pol ynerization, polyaddition, addition

progedeimchidedattp acidanetahsalts sishps|Anretearatd, onlciving stearate,

di ssolved in a solvent, the obtained resin solution

ste%rﬁlé*éid? ﬁh& hd Rid) b%&nﬁ’éﬁc%drﬁ@le? YA el IRPREpTRIeY ENt

or o cooling aftéer "heati'ng and dissol ving,” the

S A AT

particles are dispersed in an aqueous nmediumin the

 pplyeBessepaftichi; aidbilalitey Thkeolyetbrichapieks prgodbnhave a

thereby obt ai ni ng t he aqueous di spersion of the resin

S B SR Pl Ao RE M0 FRPR e R

resin, eviously prepared by a polynerlzatlon nethod,
d%hm@hrﬁayOHEHdnyunW addi tion pol ymeri zati on, :
ri ng-openi ng pol ynmeri zati on,

The magnetic material is not partlcularly limited, and may be selected
from known inorganic fine particles accordingly. Examples thercof include

iron powder, magnetite, ferrite, and the like. Among these, those with white

- color are preferable in terms of color tone.

-Resin fine particles-

Preferably, the resin fine partieles for use in the toner according to the
second aspect of the invention have a glass-transition t;empereture (Tg) of 50°C
to 70°C, and have an average molecular mass of 100, 000 to 300,000.

| ‘When the glass-transition temperature is less than 50°C, blocking of

toner deteriorates, and when the glass-transition temperature is more than -
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pol yaddi ti on, addition condensation or condensation
pol yneri zation, is dissolved in a solvent to thereby
obtain a resin solution, the resin solution is

di spersed in  an aqueous nedium'in the presence of an
arbitrary sel ected dispersing agent, 20 and then the
sol vent is renoved by heating or reduced pressure to

: r . obteai n._t he-aquegus,.di spersi on._of 1 resin
TG Batbrpd oo iF Bl PR AR Ry, g beou

S. di%%grsLon of the resin fine particles, in which a

r esi nThegrepinshime patticlgs aghere do hypparmestysvafsice af itomer particle
nmet hod, which is any of addition polynerization, ring

aBRE BiRUsiAQIOHE hhd $hé:@By tROLRY FatiQ had ddohéOBructure which
condensation Or condensation polymerization, 1Is

di ssol yed. j n sqglvent, to thereby . Qhtajn a r.esi )
pEeeas Blocking of piley ofeumespqlumek ﬂ%‘?lg? #he parGele. "Resin fine
di ssolved in the resin 5 solution, and then water is
pastildel inaytbeesphefical &M@l ofFIG A 7a6r imayibeduegulitask addition,
i nversion enul sification, thereby obtaining the

L. SREeRS] [ ' ticles
RN Bul bARRIH R Rrgh el 55 50 PR Rl Fpifootup to the
second aspects of the invention include a toner which
inftuemce df e drgapidaebient mesuhsdguenighrocessdsdor producing toner.
suspensi on- pol yneri zati on nmethod, enul sion-aggregation

met hogipe rsgmlfaie%%ﬁa@%eéareﬁagrsgtytﬂgﬂrsﬁpa sblifhd ddpBets He

toner 1s preferably produced I ssol ving the toner

mat erial contai njng an active hydrggen A
ngk Bﬁﬁl%ﬂi‘é ﬂmli;ﬁgi %“&?B&ﬁ&ilﬁﬁ ar%\%mﬂ%gwﬁfor@w ) SAHPYS

the compound in an organic solvent to prepare a toner

. displwtionin afiagRessd mgdidie, dadafaydel sdlécted fronBkndbn resins

aqueous nediumso as to forma dispersion, allow ng

pE oS SR e o R, T B AR o BTRAMosip o

to forman adhesive base material in the form of

| thermaset essin.anBxamples of resin fine particles include vinyl resin,

polyurethane resin, epoxy resin, polyester resin, polyamide resin, polyimide

resin, silicone resin, phenol resin, melamine resin, urea resin, anilline resin,
ionomer resin, polycarbonate resin, and the like. Of these, vinyl resin is the
most preferable.

These may be used alone or in combination. Among these examples,

 the resin fine particles formed of at least one selected from the vinyl resn,

polyurethane resin, epoxy resin, and polyester resin by which an aqueous
dispersion of fine spherical-shaped resin resin particles is easily obtained, are
preferable.

The vinyl resin is a polymer in which vinyl monomer is mono-or -
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renoving the organic solvent. -1bner Solution 20 The

- toner solution is prepared by dissolving the toner

material in an organic solvent. --Organic Solvent- 89
The organic solvent is not particularly limted and
maybe sel ected accordingly, provided that the organic
sol vent aI | ows the toner rmteri al to be dissolved

and

B Rl VRl A nidn LRl PEE PobiAtn bl frig

a boiling point of less than 1500C in ternms of easy 5

- estemoesih, stywmetthadisheicipolymer; hethlacsylinncidsainyliphed ester

exanpl es thereof are toluene, xylene, benzene, carbon

plg el
CEiﬁall@% r%ﬁoro hanegeﬁﬁﬁ%% e?lllﬁe;llné%égé :i orof(%rﬁ%%er’
rmnocgE ben ene Iorog g?] dene, met hyl acet at e,
SBRRYS et %tlﬁwp or, apd thhbke.net hyl i sobut yl

ket one, and the i ke. Anobng these sol vents, tol uene,

- Xyl endloréovepahe easin fifie paytidaemakbefbdesd of copolymer

1, 2-di chl or oet hane, chl or of or m car bon tetrachl ori de

S 3558 S Ry PR

~conbi nation. The used amount of organic sol vent is not

|i mi t 8tke amehomeey Howingatj lasstdwoar owrrd umghtyprated g‘rsupsis not
preferably 40 parts by nass to 300 parts by mass,

| 8l &\édﬁg&%dﬁa 48xRAISS dP%u
QP% f preaeaera apg%tspgrts gsyltoxl parts
nmass V\Athrespect to 10 Erts by mass of the t
mapogprapcludesadiamsg ic acid ester of methacrylic ac1d ethylene

oxide adduct (Eleminol RS-30 by Sanyo Chemical Industries Co.),

divinylbenzene, 1,6-hexanediol acrylate, and the like.

The resin fine particles are formed by polymerization performed by the

- method appropriately selected from known methods. The resin fine particles

are preferably obtained in a form of aqueous dispersion of the resin fine particles.

Examples of preparation method of such aqueous dispersion include (1) a direct
- preparation method of aqueous dispersion of the resin fine particles in which, in

the case of the vinyl resin, a vinyl monomer as a raw material is polymerized by

suspension-polymerization method, emulsification-polymerization method, seed

polymerization method or dispersion-polymeﬁzation method; (2) a preparation

._method of aqueous dispersion of the resin fine particles in which, in the case of
‘the polyaddition and/or condensation resin such as polyester resin, polyurethane

resin, or epoxy resin, a precursor (monomer, oligomer or the like) or solvent
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The di spersion is prepared by di spersing toner

solution in an aqueous 20 nedium Wen the toner

solution is dispersed in an aqueous nedium a

di spersing element (oilspot) is formed in the aqueous

medi um 90 - Aqueous Medium - . The aqueous nmediumis

not particularly limted and may be selected from
1sgible solv

oS00 R R TR o ooy BBl e Spie PR

particularly preferable. 5 The water-m scible sol vent
dispersing pgertti and hedted b addestiwithraosuiriherhgenhiso a4 tolbe cured,
‘mscible with water, and exanpl es thereof include

-t%%%?%%%vés,g?%ﬂ%éﬁﬁetongsgﬂgﬁgﬁ%%ga%ﬁgg§fExan%fS?Ehf

al cohql inc)ude, nethangl, isopropanol,  ethylepe. C.
PEFRATEHIoN H}?&LOCF Paqueres dispermoned thy resgylne RaitsHgdn which, in
i nclude acetone, nethyl ethyl ketone, and .1o the

thé &Be of tiessolyaiditien abdor édneiafsAion ©eiikudh tak @olyebier irsin,
preferable to disperse the toner solution in the

ueagus_nedi.um_ while stirring. The nmethod.fer . ..
PRVERRPEPE T O SPOLelte AP 2P s dRd SRIINGS elissplyed
sel ected from known di spersers such as | ow speed-shear
il A ppenger, (monpier, obigeier ehdwrlikt) spenlwant sofutiontthereof
di sperser, high-pressurejet disperser, ‘supersonic
(%e%gglﬁlgg’%“}g?m%‘?’? é)r% a ]%acgl ecagggeimt]@’ségg%%ﬁsﬁg% is added
rticle dianeter .of the dispersin

trolli
ngggiséi%dul ngh%e%dpyerﬁwn@@ﬂwiﬁﬁ@w, therghby ebta@mﬁ]tg%awous
Am

dispersion of the resin fine particles; (4) a preparation method of aqueous

' .dispersion of the resin fine particles, in which a resin, previously prepared by

polymerization method which may be any of addition polymerization,

- ring-opening polymerization, polyaddition, addition condensation, or

condensation polymerization, is pulverized by means of a pulverizing mill such

as mechanical rotation-type, jet-type or the like, and classified to obtain resin
fine particles, and then the resin fine particles are dispersed in an aqueous

medium in the presence of an arbitrary selected dispersing agent, thereby

. 'obtéjning the aqueous dispersion of the resin fine particles; (5) a preparation

- method of aqueous dispersion of the resin fine particles, in which a resin,

previously prepared by a polymerization method which may be any of addition

_ p_olymerizatio'n, ring-opening polymerization, polyaddition, addition

" condensation or condensation polymerization, is dissolved in a solvent, the
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20 When the hi gh-speed shear disperser is used,
conditions like rotating speed, dispersion tineg,

di spersion tenperature, and the |ike are not
particularly limted and may be adjusted accordingly.
However, rotating speed is 91 preferably 1,000rpmto
30, 000r pm and nore preferably 5, OOOrpn1to 20, 000r pm

e dispersihon tine
ohfHinfL B B T Rontes b thE ERR iRt GohPoRain resin
Is preferably OC to 150C and nore preferably 40C to
foe@antices, apddben the oltaimedabsin fineqmicticlgs axerdispiirsgsbmsiton
is nore 5 easily carried out at a high dispersing
AyBBRE Bb &t i YhePHEEIRNCALY. SH14REH BPERET: flent he
toner according to the f| rst second aspects of
he_inyention in which.toner i nanuf ctured b
thershy ePtadning ke pyweqys dispertien p cirpR BogAraees @ a
particles is described below In the process in which

prrepaatios mshod atdlguesds digpasautithgraihiaé particld, howhich a

material in a formof particles, a preparation of an

0 t f
ré‘q#mr%%ﬁﬁ?% iPBER T PO APR L whRBhry beangpt
ueous nedlun1and ot her processes such as synthe3|s
ad itiat nolanéntctge nngwpouinsrolraemiatipne pelpaddition agldition
reactive prepolyner thereof or synthesis of active
cHYEHHRARN §F QplenERMAIIN ABriSATH0 Wil ssoltd ]mesowehe thbor
exanpl e. 15 The preparatlon of aqueous med i um ph ase
ay b for exanpl e by dlsper3|n .resin fi
opRehresy Yol %waﬁ&b,eswg g a0oF glygnt or

fine particles added to the aqueous nedl umis not

- cholifigtAtbrdiedtifif e daghlviie the advaitds s@gfugntinlly rdmévied to -

preferably 0.5% by nass to 10% by mass, for exanple.

R R e bob AL B B0 bR S Bl e

as active hydrogen oup contalnlng conpound,
dispersed in an aqueous medium m the presence of an arbltrary selected

dispersing agent, thereby obtaining the aqueous dispersion of the resin fine
particles; (7) a preparation method of aqueous dispersion of the resin fine

particles, in which a resin, previously prepared by a polymerization method,

- which may be any of addition polymerization, ring-opening polymerization,

polyaddition, addition condensation or condensation polymerization, is dissolved
in a solvent to thereby obtain a resin solution, the resin solution is dispersed in

an aqueous medium in the presence of an arbitrary selected dispersing agent,

“and then the solvent is removed by heating or reduced pressure to thereby
. obtain the aqueous dispersion of the resin fine particles; (8) a preparation

- metbod of aqueous dispersion of the resin fine particles, in which a resin,
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reactive polynmer thereof, colorant, releasing agent,
charge control ling-agent and wunnodified pol yester
resin, and the like in the organic solvent. 92 These
toner materials except reactive polyner (prepolyner)
with active hydrogen group-containing conpound may be
added and bl ended in the aqueous nedi um when resin
|ne artlcle are spe he_aqueo
PrtiEd bE poslen Rt B e whishar abftiiteion

they may be added into 5 the aqueous nedi um phase

- pohgetitization; tingopengpolymdrvrativhepolyadibtion,cidditian | s

be| ng added into the aqueous nedi um phase. The

h gp c&{deg% lﬁﬂeﬁﬁ:ﬁl&? @LEdIRA 1ﬁ“a% sd®ent to thereb
enu SI ylng SperSIng t e previ ously prepare

toner solutjion in the previously pr. pare@ﬁgﬁ'g
bR @riepimobition, ap AEbiftane sefected gfl 11 he resin
di spersing, the active hydrogen group-containing

seRiPalasd tish WhRr Rodddsdrto thefsin stutbn o 4d® indumoplide
are subjected to el ongation and/or crosslinking

il BB D Pt BB GleSe BPRRTRY 8 t@a resin
urea-nodi fied polyester) is forned, for exanpl e,

fink)pagticlesi fyi ng and/ or di spersing the 15 toner
sol ution containing the polymer reactive with the

o BSF AR AR ol B g ot e

wWth the actlve hydr ogen grup-cont ai ni ng conpound

ipeeryiondprivds atoper y@fﬁ@&ﬂ?ﬂ#@fﬁ% by knawe magthads s aen
the active hydrogen group-containing conpound and the
sRigporiERén-peBeidritivntethod, conilaonedgafegatidn shidthedf ed to

el ongati on and/ or crosslinking reaction in the.

BT A —

by dissolving the toner material containing an active hydrogen
group-containing compound and a polymer reactive with the compound in an
organic solvent to prepare a toner solution, dispersing fhe toner solution in an
aqueous medium so as to form a dispersion, allowing the active hydrogen

group-containing compound and the polymer reactive with the compound to

- react so as to form an adhesive base material in the form of particles, and

20 -

‘removing the organic solvent.

' "Ibner Solution-

The toner solution is prepared by dissolving the toner material in an
organic solvent.

--Organic Solvent--
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medi um previously added with the active hydrogen
group-contai ni ng 93 conpound to form a di spersion, and
then the active hydrogen group -containing conmpound
and the polymer reactive with the conpound are

subj ected to el ongati on and/or crosslinking reaction
in the aqueous nedium phase; (3) after adding and

m xi n Qus

act i va kP M bl B B ARHEFRE il B Wercted
sequentlally added thereto so as to forma

agiarfdmely, providaddhah the erganesplvent allayoihertoner material to be
group-contai ning conpound and the polymer reactive

Mdsbivell RRdP ARPURAL Fheresit! I T8 & B fdrble %hé’ﬂmtokgéhl@&ﬂ(r&{t isa

crossllnklng reaction at an i'nterface of dispersed

icles, i medi.um phas roce

Ve le prganisie V&%Eﬂﬂg@@&@ﬂé& poiptoflEe tﬁ?@&%ﬁﬁ %@w of Gasy

resin is preferentially formed on the surface of
rampvdladednl thagpltidmeor gispérsivine s Suithble exhmiplesghssiobing tbhuene,

generate concentration gradient in the toner _

t,l
RY foabine SRRy wlicRlnfe S bas hosfier) SR HAEE KR,

partlcularly I|n1ted and may be adjusted is

Laks2 trichlonglethaget m@l@oﬁﬁhyime; ronsforay manschiptohsgeene,

group-contah'im g conpound and the pol ynerreactive

- dHI S b IR AR %@ﬁlgl@b&%b!tet 8l yRacdcAe! hRRhylldthFl kétone, methyl

preferably from10 mnutés to 40 hours and nor e

' rably fr 2_ . hours to |tabI
503 vhksionc. perthe dike SIpeRg %|s VRt BYense:

and nore preferably from 40T to 98'C. 20 A swtable

‘beazerd, nosthplent kdloddep @ 23diehloecsthahe, dhlorofeny) ehytrosr

r eact i ve wth act i ve hydr ogen gr oup- cont ai ni ng

tt.a% g? g{) gr ?ra g_ta(iﬁlt %rr og%ﬂ%% nﬂagreg%rggeeréble. '

is
These solvents may be used alone or in combination.

. 'The used amount of organic solvent is not limited and may be
adjlisted accordingly. It is preferably 40 parts by mass to 300 parts by mass,
more preferably 60 parts by mass to 140 parts by mass and most preferably
80 parts by mass to 120 pa:d;s by mass with respect to 100 parts by mass of
the toner méterial.

-bispersion-
The dispersion is prepared by dispersing toner solution in an aqueous
medium.

When the toner solution is dispersed in an aqueous medium, a

dispersing element (oilspot) is formed in the aqueous medium.
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for exanple, a process in which the toner solution,
produced fromtoner materials such as the polyner
reactive with the active hydrogen group-contai ning
conmpound (e.g. the isocyanate group-containing

pol yester prepolyner (A)), colorant, releasing agent,
charge controlling agent, 5 unnodified polyester, and
1 ' ..are dissolved and/or dispersed in the |
é?ﬁ%%?%ﬁggﬁgént, is added in the agueous nedi um phase
and di spersed by shear force. The detail of the

“di sperldeaauspwcasdiunsiszt pasteulady inbpdandnay be selected
prepari ng dispersion, a dispersing agent is preferably
fiti UnbWn RédEBMstsACcE haRakdr? FatdiemitchResoiei, S EABshbination
(oil droplets formed fromtoner 10 sol ution) and

har pe e particle siz i stribyfion while obtaining
t emﬁfeg%f{t\g?sl’ﬁ’ﬁ’ rgﬁgglgn%ﬁari%gregﬁzrg f?rsi ng el enent. The

di spersing agent is not particularly Iimted and may

be sellhetveder-adsnibld solgewyt is hvhppitesloly lihipd monded gleattit is
i nclude surfactant, water-insol uble inorganic

i I I [ .
oy o Rl R AIR B BB B0 By Bimide,
conmbi nation. & these exanples, surfactant is nost

tefraluedragfiran, Gsllsplyeadower ketpres; aadthe ike.ude ani oni ¢

surfactant, cationic surfactant, nonionic surfactant,

anpholpkhiplésbrhRehalheludl thdthndll K6propXadTPatB§1eak grycol, and

anioni ¢ surfactant include al kyl benzene sul fonic acid
O0.salts, a-olefin sulfonic acjd salts, phosphoric

RS e oI 6 1o Ky 1085 Saefils aopne et aiiva ktane, and

surfactant having fluoroal kyl group is preferable.

thexBkel es of ani onic surfactant having fl uoroal kyl

group include fluoroal kyl carboxylic acid having 2

tol O . eof , di sodi um

port | oraaRpd b8 Be AofE Pty Ahightish

sodi um 3-{onega-f| uoroal kyl (Carbon )
It is preferable to disperse the toner solution in the aqueous medium

while stirring.

The method for dispersion IS not particularly limited and may be
éelécted from known dispersers such as low-speed-shear disperser,
high-speed-shear disperser, friction disperser, high-pressure-jet disperser,
supersonic disperser, and the like. Of these, high-speed-shear disperser is

preferable, because it is capable of controlling particle diameter of the dispersing

| ~ element (oilspot) to be within a range of 2 pm to 20 pm.

20

When the high-speed shear disperser is used, conditions like rotating

speed, dispersion time, dispersion temperature, and the like are not particularly

- limited and may be adjusted adoordingly. However, rotating speed is
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nunber. 6 toll)oxy}-1-al kyl ( Carbon nunber 3 to 4)

sul fonate, sodium 3-{onega-fl uoroal kanoyl ( Carbon
nunber 6 to 8)-N-ethylamno} 5 -1-propanesul fonate,

fl uoroal kyl (Carbon nunmber 11 to 20) carboxylic acid or
metal salt thereof, perfluoroal kyl (Carbon nunber 7 to
13) carboxylic acid or netal salt thereof,

RS PR D o T AT SO0 5 ot

.di et hanol am de,
Theptisgeysionitings Isyutebxaldy Rylnyipate tofomamates frrdatdomethod.
am de, perfluoroal kyl io (Carbon nunber 6 to 10)

| £ . g . ’

THE el tRBp oA FRUBILY, R 103t more profopably
| ycin salt nmonoper f | uor ogl kyl (Garbgn punber 6 to

4%%& 0 B§1owedesmressuse drenerally sheakipgyihe dispgrsiopds grore

.commerci ally avail abl e surfactant containing

chhilpepaiddydut @raokighalisherSunpftefipetatlidd, S- 112 and S 113

byAsahi d ass Co.; Frorard FC-93, 15 FC-95, FC-98 and

7 SR o i g oL

© F-113, F-191, F-812 and F-833 by Dai ni ppon I nk and

a@identapall aspedta of theBGT@RIEBANNRich tORr id Gnufaosed by?2,
123A, 123B, 306A, 501, 201 and 204 by Tohchem Products
pggd%cg% oni gg%um?fgct ant pﬂgl%éggogﬁ'n ne se{%:teesécﬁfrgfgétafg‘}gf,
guaternary ammoni um.salt surfactant, and the like, .
Ex anp e shegprogessia which tongr s manylaetyred by geodicag adhesive
sal t, am noal cohol fatty acid derivative, 96 pol yam ne

bhad inht@edldn Qb of paiiclds/h Paspalraiich ofaRthdudeus iedium phase,

Exanpl es of quaternary amoni um salt surfactant

i nclude. al kyl tri hyl  anmoni,um [t, .dialk i. et hyl
HRRATEAR Sh1PcE BPRGPH HEERp T B A ma i AR AR o
aqueous medium and other processes such as synthesis of active hydrogen

group-containing compound and reactive prepolymer thereof or synthesis of

active hydrogen group-containing compound, and the like, for example.

The preparation of aqueous medium phase may be, for example, done |

~ by dispersing resin fine particles in the aqueous medium. The amount of resin

- fine particles added to the aqueous medium is not limited and may be adjusted

- 20

acoordingly and it is preferably 0.5% by mass to 10% by mass, for example.
The preparation of toner solution may be done by dissolving and/or

dispersing toner materials such as active hydrogen group-containing compound,

- reactive polymer thereof, colorant, releasing agent, charge controlling agent al_ld

- unmodiﬁed polyester resin, and the like in the organic solvent.
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pyridiniumsalt, "al kyl isoquinoliniumsalt,
benzet honium chl oride, and the 5 |ike. Anobng these,
preferabl e exanples are primary, secondary or tertiary
al i phatic am ne acid having fluoroal kyl group,
al i phatic quaternary ammonium salt such as
perfluoroalkyl (Carbon nunber 6 to 10)
sul fo trlneth Iannnnlu salt nzal ko

ol ¢ TR SR A PR R i b ropPERAA) VAR e
|n1dazoI|n|un1saIt and the like. 10 Sp eC|f|c exanpl es

hytlregsmemeup- mntm@mMmqomaﬂbetaddenbm@bleaded 8uthd on

S-121 by Asahi dass Co., Frorard FGC 135 by Sumitono
aﬁe%éﬁéjmem\iﬂ GHBA rb¥n 404 XaPBIclg?éllé' B’énﬂé@gﬁér%é@ﬁn tﬂeta‘é[ueous
gafack F-150 and F 82 by Dal ni ppon I'nk and
m c.aI I nc., Ect. F-132 by Tohche Prod 08
5@&?90@ B Prepyraign.ory ‘added iito
nonionic surfact ant |nclude fatty acid anlde
tHe aijivaiuis wesdiupgihary dsdechal with ebnettebluviahivwiton @hdr §dietion is
l'i ke. Exanples of ampholytic surfactant include

L SRR o e .

N- al kﬁ‘ - N, N-di net hyl anmoni um bet ai ne, and the like. 20
Exanpllbe roepavation of displensibe mmb@mrmdonmmgnnlyﬁg@t
i nclude tricalcium phosphate, cal cium carbonate,

ahldycﬁ'rﬂléﬂ@r%'gqﬁe 999&15%19@;%&5(3& er SVFEO U tIRPR sty

and the ynerlc protec Ive

colloid are aci ta) I|c vin
PHSRATES ﬁquﬁ?%ﬁleawfﬁﬂ%e age- co‘&F){ ?&J@PS d%r
esters of vinyl alcohol and conpound havi ng carboxyl

dipeuging athiedetive ydusgs ©ouptehtiihils waifpudtend 1Ry ®lmer

chl ori des, nonopol yners or copol yners havi ng
reactive with the compound are subjected to elongation and/or crosslinking

| reaction, thereby forming the adhesive base material.

The adhesive base material (e.g. the aforementioned urea-modified

polyester) is formed, for example, by (1) emulsifying and/or dispersing the

toner solution containing the polymer reactive with the compound {e.g.

. isocyanate group-containing polyester prepolymer (A)) in the aqueous

20

~ medium phase together with the active hydrogen group-containing compound

(e.g. amines (B)) so as to form a dispersion, and then the active hydrogen
group-containing compound and the polymer reactive with the compound are

subjected to elongation and/or crosslinking reaction in the aqueous medium

~ phase; (2) emulsifying and/or dispersing toner sclution in the aqueous

medium previously added with the active hyd__rogen group-containing
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5 nitrogen atom or heterocyclic rings thereof,
pol yoxyet hyl enes, cellul oses, and the Iike. Exanples

~of acids include acrylic acid, nmethacrylic acid,

a- eyanoacrylic acid, a-cyanonethacrylic acid, itaconic
acid, crotonic acid, fumaric acid, naleic acid,
mal ei ¢ anhydride, and the |ike. 10 Exanpl es of (et a)

B A S L S it S BBty e,

6- hydroxypropyl acryl ate, 8-hydroxypropy

grewpTaentaizing comprymd awgihe pplymaet yHagtive With the compound are

y- hydr oxypropyl methacryl ate, 3-chl oro-2-hydroxypropyl

| sﬁﬁje)éféﬂtﬁ elor?ga%ﬂino({xﬂi/& GUSHIRRARE 9@3@1:10%*&6 211868 medium

di et hyl enegl ycol nDnoacryllc ester, diethyleneglyco

cr c ester cerin lic: ester
SDRSCA] AT ARRE AR T T ors B UL Rebhygpots modium, the
acryl am do, N nethylol nethacrylam de, and the |ike.
aetiaenplydeogeh growmy-comlatminglconmpoantas seqpfenviatlyladaled dhateto so
i ncl ude vinyI nmet hyl ether, vinyl ethyl ether vinyI

N e R L e B

|nclude wngg acetate, vinyl propionate, vinyl
couppuad andzhe pobyanes reactivewiththeroptpoandrre sshisstaddtoor

nethylol compound t hereof include .98 acryl am de,
B6h ¥HndAP &Ssshﬂki’&geiéy&ﬁoﬁ Gl B! ﬁt&!ﬁc@ f Afdplrsedparticles

' net ylol thereof, and the |ike. Exanples of chl orides

cl ude acr c chjorid t hacr C. n
ip fge pgyous @eaﬁﬂbpééseof Thdhe w@f% (%% 'Pﬂeeﬁo‘r that
havi ng ni trogen at om or
modified polyester resin is preferentially formed on the surface of

manufacturing toner particles, thus it is possible to generate concentration

' gradieht in the toner particles.

Condition of reaction for forming adhesive base material by

emulsifying and/or dispersing is not particularly limited and may be adjusted

accordingly with a combination of active hydrogen group-containing

compound and the polymer reactive with the compound. A suitable reaction

20 .

time is preferably from 10 minutes to 40 hours and more preferably from 2

hours to 24 hours. A suitable reaction temperature is preferably from 0°C to
150°C and more preferably from 40°C to 98°C.

A suitable formation of the dispersion containing the polymer reactive -

- with active hydrogen group-containing compound (e.g. the isocyanate

-group-containming polyester prepdlymer (A)) in the aqueous med_ium phase 1s,
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heterocyclic rings thereof include vinyl pyridine,

~vinyl pyrrolidone, vinyl imdazole, ethylene imne,

and the |ike. Exanples of polyoxyethylenes include
pol yoxyet hyl ene, pol yoxypr opyl ene, pol yoxyet hyl ene
al kyl am ne, pol yoxypropyl ene al kyl am ne, 10
polyoxyethylene al kyl am de, polyoxypropylene

al k oxyet hyl.ene non n t he
SN, prineY MRS pE Tpa0 ﬁxy@ i fromdigmer
st earyl phenyl ester pol yoxyet hyl ene nonyl phenyl
restesials sumh ashidel iokgmer Foaatiyb eath thecadtivel egémcl ude
nmet hyl cel |l ul ose, hydroxyethyl cellul ose,

AXYREARY! Ainfd¥p
glEér{ﬁej[{)gr ati ongg? ﬁlg)lbggg?(i goﬁ‘% rigo{'gggl gbeér %’.%Ff Jc?%ﬂélbl [1Z e()rlyeﬁrslail:(f/r

be errpl g&ﬁd as necessary. The gl spersing.stabilizer
prepolymer Sl nelerans selpagpigaget. charag qentrolling agens.

' conpound such as cal ci um phosphate, and the |ike. Wen

Pelyeéis%b idridzitie lilse $hp laoy diksolvadl aind/oriliqsphat B the
IS dISSO ved by acid such as hydrochlorlc acid, and

o VARG il (e B BRRRAS R it BRERNERY

of dispersion, a catalyst for the eIongatlon and/or
sbemshircankiThe dagail tof tlre dispertsioreppiceysld asslepatlabalboyre.
The catalyst is, for 99 exanple, dibutyltin |aurate,

di oct h e E=Xel .
| s remedpif‘e?)om the Ig%ga?lngéﬂaﬁspegglg%lﬁ ggﬁﬁrﬂ?&ﬁgéﬂm
The renpval . of organl c.solvent is carried
06@@ twséablhﬁeﬁhﬁ dispoxpingelentent (@hArepletstioraed o) tonge
tenperature of the dispersion is gradually |ncreased,
soludioeh) ba shagRH theSsHriiel! sizddisheb@iidn GhilelobtSinise a

corrpl etely evaporated and renoved; (2) enulsified

N pre(:fe%gxr'xﬁlll% shapg RF %]Xeegislpgrsm ene & m)spher e and the

The dispersing agent is not particularly limited and may be selected

~ accordingly. Examples of dispersing agent include .surfactant,

water-insoluble inorganic dispersing agent, polymeric protective colloid, and
the like. These may be used alone or in combination. Of these examples,
surfactant is most preferable.

Examples of surfactant include amonic surfactant, cationic surfactant,

| honionic surfactant, ampholytic surfactant, and the like.

Examples of anionic surfactant include alkylbenzene sulfonic acid

"salts, aolefin sulfonic acid salts, phosphoric acid ester, and the like. Among

these, an anionic surfactant having fluoroalkyl group is preferable.

Examples of anionic surfactant having fluoroalkyl sroup include fluoroalkyl
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~water-insoluble organic solvent is conpletely

evaporated and renoved fromthe oil droplets to form
toner particles, while aqueous dispersing agent is
‘evaporated and renoved simultaneously. 10 The
circularity of the toner can be controlled by the
strength of liquid stirring before this renoval of

F R R L I v
performed, the shape becones nea to perfect ﬁPhere

paﬁ%uqmec@peedfwﬂglytmetee sediym 3 iomegy

the stirring is perforned vigorously and the r emoval

RIMBdIE SANRR}- 118kAIT abbamimshed 3 W ) sulfehatd, period

of time, the shape becones uneven or irregular and

C ul ari rea 0 0.9 0, en t
SRR B P eh kB b diberdh i S Niechy o
di spersion in an aqueous nedi um and further by belng
- Fpbpreatesdlfomatanfleotoe il (larben atimder llto20) caxbixyli¢ fcid or
strong stirring force at a tenperature of 30C to 50C
ﬁ%*ﬂ?%'ﬁtt%éfeﬁt b P RIP IR} 7487 kR il or
of 0.850 to 0.990. ThIS |s conS|dered t o be attalned
mgtabsalttherael perupspaliasl(Carbonawmben dita d 2} swlfanic seidsr

particles due to abrupt renoval of ethyl acetate

0%QAL 10 Ssbrbbe peHTiorendah il bAR: Sh@BRtEaRolkEnfaaNt rol | ed

by stirring force and time. The tine for removi ng the
W|thno ur. If the.tinme is one hour. ar

N geAN L e R

reduction of volume specific resistance. The

(@anbiosi hirablex spd)siudfoneamigearypyltiimethyglayn momninsp kelt.e

and the 5 water-insoluble organic solvent is

ﬁ%ﬂpq g%ﬁg'%@%ﬁ Eﬁ%ﬁgerr@pg)r (9 \éwylgﬁ%&g}l%?gnewsl Y,

aqueous dIS ersing agent can al so be evaporated and

maneporiin Helaron nmber § tatlGithylphesphate ester, and the

like. Examples of commercially available surfactant containing fluoroalkyl

.group are: Surflon S-111, S-112 and S-113 byAsahi Glass Co.; Frorard FC-93,

"FC-95, FC-98 and FC-129 by Sumitomo 3M Ltd.; Unidyne DS-101 and
- DS-102 by Daikin Industries, Litd.; Megafac F-110, F-120, F-113, F-191, F-812
“and F-833 by Dainippon Ink and Chemicals, Inc.; ECTOP EF-102, 103, 104, -

105,112, 123A, 123B, 306A, 501, 201 and 204 by Tohchem Products Co.;

Futargent F-100 and F150 by Neos Co. -

Examples of cationic surfactant include amine salt surfactant,

' quaternary ammonium salt surfactant, and the like. Examples of amine

salt surfactant irtclude alkyl amine salt, iz‘:tminoalcohol fatty acid _d_erivative,
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whi ch the dispersion is sprayed may be a heated gas,
such as air, nitrogen, carbon dioxide or conbustion
gas, particularly, a gas flow heated above the 10
boi Il i ng point of the solvent having the highest

boi ling point of the solvents used. A short-tine
treatnment with a spray drier, a belt drier or a rotary

kiln ca rovjde.tqner.particles wth.i.ntended
batning T fepe haacpGas ] et odiimeng of
emul sification and dispersion is w de and washi ng and
qiayerniaen hmemonius st suefdctont hdege akyltrengtoyl aoimeosiure
15 distribution, the particle size distribution can be

J . ! %ﬁ
Sgﬂgtrlgb??%%ﬁgﬁﬁggﬁ%ﬁ%gh$%ﬁbo|gentgﬁgd?gﬁ%@e , tonersak’
particles are fornmed. The toner. particles are_then
solt+ Hkvbispawgolhmium salt, benrethpupmehlonde anddthe
toner particles nmay be classified as necessary. The

1HKeas Anhdrfc2ilel, préferhble 4aiflbEarcp@meay, fsb@cﬁuﬁh*?; oBYertiary

cycl one, decanter, or centrifugal separation thereby

enovi ng . partjicles i.n th ol ution. ;Alternatively,
Aipbape 38upp Ak hrpne o pe o, aliRbatis Qo)
particles are obtained as powder by drying. 101 The
apinenhiven shlisarh papeifthesaboyd (Gathoratvenbét b ng wi t h
particles such as colorant, rel easing agent, charge

SRR A e o BAL PR ol IRRE,

falling off fromthe _surface of the toner partjcles.

 benestanpimashlgridenpymidiniuen sadf, imadagotinim pakinand she like.

i mpact include a nethod in which an inpact is

Spebdcle@emNed FlcBininércill Adlable ProdlcsiReshbf 28 Sudflon S-121
nmet hod in"which an inpact is inparted by introducing

byctefi el hPpLER D15 by S RRARS S L o Ui R 202
by Daikin Industries, Ltd., Megafack F-150 and ¥-824 by Dainippon Ink and

Chemicals, Inc., Ectop EF-132 by Tohchem Products Co., and Futargent

F-300 by Neos Co. -

Examples of nonionic surfactant include fatty acid amide derivative,

- polyhydric alcohol derivative, and the like.

20

Examples of ampholytic surfactant include alanine,

 dodecyldi(aminoethyDglycin, di(octylaminoethyDglycin,

N-alkyl-N,N-dimethylammonium betaine, and the like.
Examples of water-insoluble inorganic dispersing agent include
tricalcium phosphate, calcium carbonate, titanium oxide, colloidal silica, .-

hydroxyl épatite, and the like.
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particles to clash with each other or to nmake the
conposite particles to clash 10 with an inpact board.
Exanpl es of device enployed for such nethod are
angm || by Hosokawa M cron Corporation, nodified
I-type mll by N ppon Pneumatic Mg. Co., Ltd. to
decrease crushing air pr essure hybri di zation system

by Na m .
Wowns EReh IR o PofriRe prieriyd (R B 3} SMefdpgpic
and the like. 15 The coloration of the t oner accordin?
maenopmy's davitgehydosyl gnedpseiayhdlcohelmyesterstheneef, esters o
invention is not particularly limted and may be

vﬁglt%%oﬁgt aR¢ &0k gbaea Rayind caSBEER bfaur, Aenitelc8ipblffs bs

| east one selected from bl ack toner cyan toner,
enta toner _and yellqw toner. Ea col or taner
oheenpwn%ﬁf%qf %tﬁen Jloss aperano ?lf%é)rcFBPg'é’Htﬂf Paving
be contai ned therein. is preferably 20 a color
nit@6@m atobevehepesdyclid: hmgd eheteof) polyokytiheldnew caliudsseatand
| east contains the. toner according to 102 one of the
t%iﬁﬁt and second aspects of the invention and further
_% %i ns ot her appropriately selected conponents such
as the aforenentioned carrier. The devel oper can be
ei t heExamplesonpbnewtdsdeinelwfser aorylicwoaddpormshacrylic  acid,
devel oper. However, the two-conponent devel oper is

aﬁ@%ﬁé&gh@ ddid t agﬁ?%;eg@@@ Geld, fﬁaﬁ)ﬁ@ a&&ﬂ\h@x‘?ﬂ:&rﬁ@ acid,

is Use |n a hi gh-spéed
printer_ that . coryesponds.to oyenment of
fumpsiesgld, srnlpicscid @ﬂ@l@&@@fdﬂ@ ang hae ﬁgﬁeponent
devel oper using the toner of the invention exhibits
| ess Ekugiplas ofdmets) ddiplié rvgoneas haoing ldidroetlefroad i_tﬁﬂude

toner inflowoutflow and the toner fllmng to the

recent

: Bﬂgﬁg}pp tﬂ?l a{ccf'ly ate, Boﬁy(irr(]))%yefzt metﬁ B B{r]ér%xgzﬂleopyl

acrylate, B-hydroxypropyl methacrylate, y-hydroxypropyl acrylate,

y-hydroxypropyl methacrylate, 3-chloro-2-hydroxypropyl acrylate,

- 8-chloro-2-hydroxypropyl methacrylate, diethyleneglycol monoacrylic ester,

diethyleneglycol monomethacrylic ester, glycerin monoacrylic ester, glycerin

. monomethacrylic ester, N-methylol acrylamido, N-methylol methacrylamide,

and the like.
Examples of vinyl aleohol or ethers of vinyl alcohol include vinyl
methyl ether, vinyl ethyl ether, vinyl propyl ether, and the like. -

Examples of ethers of vinyl alcohol and compound having carboxyl

group include vinyl acetate, vinyl propionate, vinyl butyrate, and the like.

Examples of amide compound or methylol compound thereof include
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10 such as bl ades for reducing toner |ayer thickness
are absent, therefore providing excellent and stable
devel opi ng property and i nages over |ong-term use
(stirring) of the developing unit. The two-conponent
devel oper using toner of the invention exhibits |ess
fluctuation in the toner particle dianeter after toner

AR SRS el e

obtai ned after stirring in a devel oping unit for

* thexof myeldthedilieods. The carrier is not particularly

limted and maybe sel ected accordingly. It is

prefe -havi j ; e

ayer Aghlbos G AREAE S0 HBRAN ShodRllic Aol

is not particularly limted and may be selected from
erials. For exanple, 50 enu/g to 90 emul g of

manganese, strontium (h, Sr) materials, manganese,

magne $ixd {184 ef ABhopiyBerabiScopaRandidthalvileniteskealfom or

preferred. Hi ghly nagnetizable materials such as iron

RS 5B S LoTBERES o DR SRS B

ensuring appropriate i mage density. Wak nagneti zabl e
imid w70l lethydendimme, angpke likezi nc (Cu -- Zn) materials

(30 enu/g to 80 ermu/g) are preferred in ternms 5 of

r educi gnﬁh 'qg&g: gﬁQ@ %%%H ner is
fornigg a n%ﬂ% |é£wgpd3¥%%$%re g%%ﬁ% vaﬁﬁgggous for

I nprovi ng_ i mage qualitéhaThese may be wused al one_or .
pelyosppIsPyianeo RolyprRecthyleng gdkylaming,| polynxypsensiens, alkykmine,

average particle diameter (Dso)) of the core materia

piol?yoﬁfr@ﬂh?le&@ Ak HANEd8, $lyR8Propyasse AlkyiarRid! polrekyetAPleme
to 10 100 m

nonylphenylether, polyoxyethylene laurylphenylether, polyoxyethylene

-stearylphenyl ester, polyoxyethylene nonylphenyl ester, and the like.

Examples of celluloses include methyl cellulose, hydroxyethyl
cellulose, hydrdxypropjl cellulose, and the like. |
In the preparation of dispersion, a dispersing stabilizer may be

employed as necessary. The dispersing stabilizer is, for example, acid-soluble

or alkali-soluble compound such as calecium phosphate, and the like.

 When dispersing stabilizer 1s employed, calcium phosﬁhate 18 djssolvéd
by acid such as hydrochloric acid, and then washed with water or decomposed
by enzyme, ete. to be removed from particles.
' | In the preparaﬁbn of dispersion, a catalyst for the elongation and/or

crosslinking reaction may be employed as necessary. - The cai_;alyst 1s, for
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When the average particle dianmeter (volunme average
particle diameter (D50)) is less than 10 pm the
amount of fine powder in the carrier particle size

di stribution increases whereas nmagneti zati on per
particle decreases resulting in the carrier
scattering. Wien the average particle dianeter is nore
t.han : r i used due to
f gm%%?ﬁgéggﬁgﬁﬁgggﬁPﬁﬁgRéﬁ?'5%§ﬁ%¥%§§1ﬁ%herefore, for
a full-color imge having many solid parts, ] ]
r epr odletorganioolyens is sanpeedfnomdhe pbtaanad dspexsiondgmplsified
insufficient. The resin material is not particularly

slurd) )l €T haREmBRY P Bra@hiEsnmt id Qiried BRYTor &3intisle, by the

accordingly. Exanples of resin material include am no

resin, 20 Lyvinyl resin, palystyrene resi i
ol mAthors (e tomRs TRtz F 9@%@1@?@#@% gradually increased,
pol ycar bonate resin, polyethylene resin, polyvinyl
ainlduthe oganieslvent o tho/sihghtaptiga s condfgletoly dlapoesédand
pol ytrifluoroethyl ene resin, polyhexafl uoropropyl ene

i Ny- (h0 rs..of.vj i e fl [ yl
R P SRRt e RE Ny oy AR R
fluoride, fluoroterpolymer such as terpol yner of
wader misblwbleoaehnicsnlvent/isepmplitely evhpenatetbanthrgmoved from the
non-fl uori de nonomer, silicone resin, and the |ike.

ogtlﬁ'%ew 680 iR pahtes, hile hqtest AgfdrSRs ageBER S ated

am no resin include urea-formal dehyde resin,

| am ne. resin, benzoguanam ne resin, urea resin,
ag\g|f9%"%%3%§me°@§8xy resin, and the |ike. Exanples
of polyvinyl resin include acryl resin,

pol y nihb ydivealaaity WE ahe toriee A, bep@nyrdied Ihynihier sttemgtle of Hiquid

pol yvinyl acetate resin, polyvinyl alcohol resin,

)

~pol.yvinyl tyral restn. and the ||k .a es. of .
B SRR Do iy by thecHPIERR Soloving the

resi U :
styrene_acryl copolyner resin, and the |ike, Exanples
solventh a| When dhe drephasfal rof ridei solvant| igddowlt poifoxmmed, the shape

\J

“chloride, and the |ike. Exanples of

becomes near to perfect sphere and the circularity increases to 0.980 or more.
When the stirring is performed vigorously and the removal of the solvent is

performed within a short period of time, the shape becomes uneven or irregular

- . and the circularity decreases to 0.900 to 0.960. When the emulsified Liquid,

20

obtained after emulsification and dispersion in an aqueous medium, and fiurther
by being subjected fo an extension reaction, is stirred with a strong stirring force

ata tempei-ature of 30°C to 50°C in a stirring tank during removal of the solvent,

- 1t 1s possible to control the circularity in-a range of 0.850 to 0.990. This is

considered to be attained by occurrence of volume shrinkage during formation of

~ particles due to abrupt removal of ethyl acetate contained therein, and the
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-pol yester resin include polyethyl eneterephtalate resin
and pol ybutyl eneterephtal ate resin, and the like. The
resin |l ayer may contain, for exanple, conductive
powder, etc. as 15 necessary. Exanples of conductive
‘powder include netal powder, carbon black, titanium

“oxide, tin oxide, zinc oxide, and the |like. The

STt ERERPIOMRR LR lon wEP RO 48 AP HFCreoving the

dlaneter is nore than fpm controlling electrica
splyenisisemitbimene hairdi Hithedime is e Wiber eremiore, Iagreentnisgins to
be forned by, for exanple, dissolving silicone resin,

aBbk aten 1?6%& ré R BOAREVSluthe PR El]'ﬁB o3 @hHEd. ON.

i y appl ying the coati ng. utron to the
surfa of core terial by kno meth d, dryl g an
baki ndhesmplsiied dispensin &, spraye - aimgphete and the

i mer sion, spray, and brushing, etc. The solvent is

witér-aslubRudrgahiy sbiveht BcofjfletdByepofetb @ abddemoved from the
accordi ngly. Exanples of sol vent include tol uene,

yhen thye | ket on obut y{ ket one, .. .
o iR 0F yPHE otes oSiifes, ] RnuBgigialivg SRS, dispegping
particularly limted and may be done by externa
agenttdamgale bd evaporatkd hud remgvedox {rauieeallyp theodilyi attposphdrednto
‘include the one using fixed electric furnace, flow ng

tri r

WL e SipHIRa S ShRPpRy T84 Wpaled BRCS e%éﬁ%.%?mgm
IS preferably 0.01% by mass to_. 10 5. O%by nass.
caxbopsdipgide qrhepmbystion; #35, pastculary 3 @@ﬁrﬂqv‘é)}’@?%§b9§’8t the

be fornmed uniformy on the surface of the core

~ boRingpoatt.of YAeSolvdntileavires het Kighest hoiippoiiEstihe kbleents used.

resin layer may becone excessively thick causing
A[cg)rli‘ 1l.at i %ﬁg{}get vvee %gslrprg%‘ﬁgﬁ_ler aq)eith grnlof orm.car fn]ﬁrcan
provide tqner particles with intended quality.

When the particle size distribution during emulsification and (iispersion'
is wide and Washmg and dry treatment is carried out keeping the particle size
distribution; the particle size distribution can be adjusted by classifying into
desired.palfticle size distribution.

- Omnce organic solvent is removed, toner particles are formed. The toner
particles are then preceded with Wéshing, drying, and the like. And then toner
particles may be classified as necessary. The classification is, for example,

carried out by cyclone, decanter, or centrifugal separation thereby removing

_ pa_rticles mn the solution. - Alternatively, the classification may be carried out

after toner particles are obtained as powder by drying.
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When devel oper is a two-conponent devel oper, the
content of the carrier 15. in the two-conponent
devel oper is not particularly limted and nmaybe
sel ected accordingly. For exanple, the content is
preferably 90% by mass to 98% by mass and nore
preferably 93% by nmass to 97% by mass. The m xing

ratio ner carrl of t t onent i

Gover B bfaRed {odef BaidHsele et % SREDeRy H purtilge such
toner relative to 100 parts by mass of 20 carrier, in
agenloramit, rélévaineagentmbargsf contrllingagent, etc.cont wiedsartitad
toner according to one of the first and second

ERRAE PRl BiSo B Rt 08 SEKIAL i PR TN from the
IS capabl e of formng excellent, clear and
SH%‘f@?ﬁ‘éﬁfF e teneripgddes-const ant | y. The devel oper of the
i nvention may be suitably used in form ng i mages by

vari omaﬁigﬁsfdf ehh aletlgidofh ifpaRinpadscHamah ifipgdt iddlude a

magneti c one- conponent devel opi ng, non-nagnetic

* iod ALV AR e Poried PR Pe AL et et and o

I nvention nay be suitably used in the toner container,

. nthodsswhizhtan itgmet isimyparteidyrinhpdagng the misedatticenito a

form ng nethod of the invention as described bel ow

h}% -§pERA How  HH Mﬁf&uﬂ el E&i oﬁ‘ﬁ@‘ﬂgb»f%fas% mdl& the
anti on conpri ses cont I ner toner

according.to one of the first_and second aspects of

pericles e ith parhuptheper togagke Hiseomyrositp partnlsipickish

contai ned therein. The container is not particularly

- withhh @fpaithobRY ExasellecsRibvice @Mployed for such method are

angmill by Hosokawa Micron Corporation, modified I-type mill by Nippon

Pneumatic Mfg. Co., Ltd. to decrease crushing air pressure, hybridization

system by Nara Machinery Co., Ltd., kryptron system by Kawasaki Heavy
Industries, Litd., automatic mortar, and the like.
" The coloration of the toner according to one of the first and second

aspects of the invention is not particularly limited and may be selected

“accordingly. For example, the coloration is at least one selected from black

toner, cyan toner, magenta toner and yellow toner. . Each color toner is obtained -

by appropriately selecting the colorant to be contained therein. It is preferably
- a color foner.

- (Developer)

The developer of the invention at least contains the toner according to
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15 known cont-ai ners. Preferable exanples of the

contai ner include one having a toner container body
and a cap. The toner container body is not
particularly Iimted in size, shape, structure or
material and may be sel ected accordingly. The shape is
preferably a cyIinder It-is particularly preferable

o RSB P BT o

end when rotated and the splral part, whether partI

- appropriatelpsglected components sitlvastheperemensionad carfrierhe

toner container body is not particularly limted and

| d@@e_'iorﬂgr%ﬁ'b@ RithePEhS LIRS H@*Pe"ltl)ﬂe)f oﬁ%Hrcgﬁnﬁongrﬁrdeveloper

exanpl e, resins are preferable. = Anong resins

ol yest resin, polyet ylene r pol ypropyl ene

VL tﬁ% BYgsaypannat devg ?peraewgw@le 181ipips a@m@gr%ri Life
pol yacrylic acid, polycarbonate resin, ABS resin,

span yhes the dét&ﬁdaper isnskd] foe ekakpleairea ht@f—areaa ip@intér tHae
toner contai ner of the invention is easy to preserve

aeorDRR R bRt o g Bt R S e

forntT% apparatus and the like which are descrlbed
| at er Theé one-compeont dgveloprarusiighedener af4he mivégaipn eghibits
The process cartridge of the invention at |east

1&9 ﬂar;ﬁaaan% bR RRbr ?&Ltﬁzfé di9 el AidrTBS: ltaﬂa&roﬁatdre B8 the

for ear|ng a latent electrostatic inmage and

o dev opi ng Bglt for. dev, Ioplgg the | atent
toneg

10

15

20

develeping Folferor|the fion of teraranée Hhe membgte
beari ng nenber usi ng devel oper and f rrther conprises
stttpaghladedfor reduriOsheOlayet thicldey¥ehanibiagnt) Shdrefore providing

transferring unit, cleaning unit, 15 discharging unit
efdM e ahneti staﬂietd%vél‘%{n%%tp%gpé" 7204 i9Lek over long term use
(stirring) of the developing unit. The two-component developer using toner of
the invention exhibits less fluctuation in the toner particle diameter after toner
inflow/outflow for prolonged periods, and the excellent and stable developing
nt'operty can be obtained after stirring in a developing unit for prolonged

periods.

The carrier is not particularly limited and may be selected accordingly.

‘It is preferably the one having a core material and a resin layer coating the core

. material.

The core material is not particularly limited and may be selected from

known materials. For example, 50 emu/g to 90 emu/g of manganese, strontium

- (Mn, Sr) materials, manganese, magnesium (Mn, Mg) materials, and the like -
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The devel oping unit at |east contains a devel oper
container for storing the toner and/or devel oper of
the invention and a devel oper carrier for carrying

and transferring the toner and/or devel oper stored in
t he devel oper container and may further contain a

| ayer thickness control nenber for controlling the 20

EPRIPARE oSN oIR8 St Ab RO A i0Rgmoe

on a variety of electrophotographic apparatuses,
ot ammeynlsgnatitt FHieniweg o Fzllems/g) 0thdihefldkeaint preferred in terms
det achabl y nmounted on the el ectrophot ographic

R Y, WO SR o

in FIG 1 phot oconductor 102, charging unit_ 103,

. coeRest-oBneCum Zn) maderialp Bhemig ta0emy/e) age preferied in terms

represents an entire process cartridge. In this
oPFlRA: thaifph&ldfh plittitoabu&er fihetd Ritkbr B 8BS mABRAEC
constituent el enments such as a photoconductor,

devel opi upgit,, chargi ng unit, . cleani unjt, etc
brish ghereliie afvisitade s Tor urpyiimags aprfiigy o Theve Ay be
process cartridge is placed onto the main body of

usadhglent or in eomlaipptiomt us such as a 10 copi er and
‘printer as detachable. FIG 21 shows an exanple of the

proce r . HE? ORI gﬁgg |

the i 2@3%? %1%1[%{9 %%%mﬂgs égce]é ane c%n [ g%gﬁ%&%ﬁ%&%ﬂb@)
effects as those of the process cartridge shown_in

ofthg, core mw@aﬂmtﬁf%rabhfeuf i to 208 unp and srare pprierabbn4d Hm to
synbols used in FIG 1. 15 In the inmage formng
190p@i.at us conprising the process cartridge of the

i nvention, the photoconductor is rotationally driven

at a ee%et %raryepaeg% particle diameter (volume average particle diameter

(Dso)) is less than 10 pm, the amount of fine powder in the carrier particle size

 distribution increases whereas magnetization per particle decreases resulting in

the carrier scattering. © When the average particle diameter is more than 150

um, toner seattering may be caused due to the decrease of specific surface area.

Therefore, for a full-color image having many solid parts, reproduction of the

- solid parts in particular may be msufficient.

The resin material is not particularly limited and may be selected from
known resins accordingly. Examples of resin material include amino resin,

polyvinyl resin, polystyrene resin, halogenated olefin resin, polyester resin,

- polycarbonate resin, polyethylene résin, polyvinyl fluoride resin, polyvinylidene

fluoride resin, polytriﬂuoroethylene resin, polyhexafluoropropylene resin,

104 -



10

15

.20

~circunferential speed. The photoconductor receives

uni form charge of positive or negative predeterm ned
potential froma charging unit in the roating process,
then is exposed to i mage exposure light froman inmage
exposing unit such as a 20 slit exposure and | aser
beam and thus latent electrostatic inmages are

BB it iR Ra b 42 PR Bfymgrs ot invidene

|nages are devel oped by toner with a devel opi ng unit,

- Thovide apd vy dluovde; fluareigepolpmer sedhasterrlymer o

transferred on a transfer material by a transferring

tHﬁbﬂuoﬁUQﬂh‘ﬂbﬂes ?Hdéﬁecﬂ?&(ﬁ'lm ndre R BRAGmMEL LIBSHE resin,
t he photoconduc or and a transferrrng unit so as to

h otatron of phot oconductor. The
a[rrx,%d:ﬁg "‘egﬁnaf'lly h%v%%rgaelweaw Ei@ﬁat’ges is

‘ separated 5 fromthe surface of the photoconductor,

I nt r o@xaathléofammintRgdn indiudgursarbrmalddhydomgis nil@nine
fi xed, and printed out as a copy to the out si de of the

RN PS5 s Yy PDBLASRO R 80 g e

resi due toner renarnrng after transfer, further
likies c Kanmoles of polyvimyhresininghle acoy] resingeolymethyhetacrylate
repeatedly. to (lmage Form ngApparatus and | nage

rEQh B diadMAbRRAle rERf:, E Of i Qée%ﬂégceéiﬂf)ﬁélﬁiﬁﬂ AboHol Besin,

I nvent1 on contai ns pho onduct or

ectr stat c | mag uni Ioplng uni
Ppl esH) ?nsftfl&[t% g@frﬂmplsrrafe Rty reng .r?%né%féﬂde

as dischargrng unit, cleaning unit, recycling unit and

pobityrehe tHiN, sBGehie aa@e espylyndér rébim, hﬁﬂhgﬁe Iiley. ME@mipléded
of the invention include | atent electrostatic inmage

tePigFoA RBECTOR 8Ehoch ORI i | BB, Bbtcs o

control ling, etc. as necessary. )
polyester resin include polyethyleneterephtalate resin and

polybutyleneterephtalate resin, and the like.

The resin layer may contain, for example, conductive powder, etc. as

necessary. | Examples of conductive powder include metal powder, carbon black, |

titanium oxade, tm oxide, zinc oxide, and the like. The average particle |
diameter of conductive powder is preferably Ipm orless. When the average
particle diameter 18 more thaxt 1pm, cqntro]]jng electrical resistance may be
difficult,

The resin layer may be formed by, for example, dissolving silicone resin,

etc. in a solvent to prepare a coating solution, uniformly applying the coating

' solution to the surface of core material by known method, drying, and baking.
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The i maige form ng nethod of the invention maybe

~favorably inplenented by the inage form ng apparatus

of the invention. The latent 20 el ectrostatic inage
form ng may be perfornmed by the latent electrostatic
image formng unit, the devel opi ng maybe perforned by
the devel oping unit, the transferring may be

EE:%Hp?%ﬁ%S g’ or ma%l{a lﬁ&{lp g %" ng lrélom%gg%;h gﬁd E)kﬁ%hrﬁg% eps

may be perforned by ot her unlts respectively. -Latent
Bl ect Thssalvirt ispaypartistiariglivgtad pad epay i seleqted aecordingly.
| mage Forming Unit 5 The latent electrostatic inmage

HxaidfléofisglventigRidetdhuch8 xifer hﬁt}%réth IRb@GES OStati c

i mage on the phot oconduct’of. Materi a s, shapes,

ct or SI zes, . et of the I t el ectrostatic

SR 1%@9@95@%@9@ %0 as

" phot oconductlve i nsul ator”, "photoconductor') are not
i m t dthedyadtinypig mepsﬁiadﬁ@]jnﬁmdradtﬂnghybadmd by éxterndd
preferably drum shaped. The materials thereof are, for

; Y

HEAARb S0 A3 DSBS BT SUED R AIPH Gling
pol ysi | ane, pht hal opol ymet hine, and the Iike. O these

- hagdeletieis faie furnaeer fisvoue elsciiciumace, poteryeslectic furmape, durner or

‘Il onger operating life. For the anorphous silicon
mAlkRsenductor, a phot oconductor, (hereafter 15 may
be referred to as "a-Si series photoconductor”) having
a pho conduct | ayer de of . a- Sl t at or ned
on thﬁ%%&%ﬁo B‘?SIE‘&%Y I'HB BT S RYeTexably Q@ﬂ mass to

deposition, sputtering, ion-plating, therno-CvD,

- HiObY (R, WihkeasiniglédDhan 0d)1thby malse thebedie I:81ep potvt ndtbe

~being heated at 50C to 400C, may
formed uniformly on the surface of the core material. When it 1s more than

5.0% by mass, the resin layer may become excessively thick causing granulation

between carriers, and the uniform carrier particles may not be obtained.

: W'hen developer is a two-component developer, the content of the carrier .

in the two-component developer is not particularly limited and may be selected

accordingly. For example, the content is preferably 90% by mass to 98% by

ntass.a_nd more preferably 93% by mass to 97% by mass.

The mixing ratio of toner to carrier of the two-component developer is
Ipart by mass to 10.0 parts by mass of toner relative to 100 parts by mass of
carrier, in general.

The déVeloper of the invention contains t:he toner according to one of the

first and second aspects of the invention and has excellent offset resistance and
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by varigns plecizprhotogrsp

be used. O these coating nethods, plasma-CVD, whereby
a-Si cunul o-layer is .20 fornmed on the support by
deconposition of the material gas by direct current,

hi gh-frequency wave or m crowave gl ow di scharge, is
preferable. Exanples of the |ayer structure of . the
anor phous silicon 111 photoconductor are as follows.

a&ﬁeﬁt?ﬁgﬁ%ﬁ’#@ﬂ ai}eaEj ?uc?sg?aaté)l % ]ﬁ@;%g’g% fS%(!e llent, clear and

Wth reference to FIG 9, a photoconductor for

- heglequaldphonges eguistarB0  conpri ses a support 501 and a

phot oconductive | ayer 502 thereon. The 5

phot oggg ‘él’éﬁélbﬁkfi' dr ?@ﬁw@ﬁﬁoﬁ ﬁ:l/e\x}rq{e' Rt a8y @edin thrmting #ddges

exhi bits photioconductivity th reference to FIG 10,

a photoconductor for.ele tro hot ogr gphy. 500 _conpri ses
glc QRN Busibps magnetiy an

anor phous silicon surface Iayer 503 arranged on the

oﬁumpbnéﬁlieva}bpix@hmxﬁﬁﬁgﬁeﬁé bivee cdapyétend davelbsingor med
of a-Si:H X and exhibits photoconductivity 10 Wth

ref erence .t to ond or

g bR Saraping Sub Bkl TR Bl K dovatoper gfthe
on the support 501, a photoconductlve | ayer 502, an
iavemtiohonay bé mmcdﬂygamiudéemayemnﬁaﬁmﬂmmwuaﬁ(anmnhmcmnaga-
silicon charge injection inhibiting Iayer 504. The

l; d
PR PRRLRL SRIAAEE ok RGBS S Lo o
12, a photoconductor for electrophotography 500
b@hﬂbrlses a support 501 and a phot oconductive | ayer
502 thereon. The photoconductive |ayer 502 includes a
(Tdirrgentgae)y ati ng layer 505 forned of a-Si:H, X and a
char ge transport | ayer 506. An anorphous silicon

fg;g? er con 93 elr So : angel%m%n O(‘):nr:]lsrl hsozti OC%B{‘adanII; Ia\l/l% the

toner according to one of the first and second aspects of the mvention and/or the

" developer of the invention contained therein.

The container is not particularly limited and may be selected from
known containers. Preferable examples of the container include one having a
toner container body and a cap:

The toner container body is not particularly limited in size, shape,

structure or material and may be selected accordingly. The shape is preferably

acylinder. It is particularly preferable that a spiral ridge is formed on the

inner surface and the contained toner is movable toward discharging end when

: rotated and the spiral part, whether partly or entirely, serves as bellows.

The material of the toner oo_Iitajner body 1s not particularly Iimited and
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20 The support of the photoconductor may be conductive
or electrically insulating. Exanples of the
conductive support include netals such as Al, C, M,
Au, In, No, Te, V, Ti, Pt, Pd, and Fe, or alloys
thereof e.g. stainless steel. 12 The support may al so
be an electrically insulating support of a filmor

T s T

ol ypropyl ene, polyvinyl chloride, polystyrene, and
PREFHSHES, pelyesier risHs polyetiadeny vesing polyheopyldue resiner ei n
at least a surface on the photosensitive layer 5
poBsBEns kéen, Qlolyviveyl ehReideirEdh! @1&:5&#5@&&&1 g)oﬁ}éﬁ%bté fosin,
he shape of the sup

treated to have conductivity port

be a linder, plate, .or endl ess pelt having a
st oLt Prd B e o redRabls. may be
determ ned appropriately so that a desired
phot odbwedoedranntaner oftlyeidfvention 4 «ipp as pidassrveamdahip and is
formed; however, when bendability as a phot oconduct or

ity R, QR ARARRL Rkl Bk G ifeos

~function of the support can be well exhibited.
capwdgerimagh doranips appatatus endehe Yike sduih av descriked laterplor
or nore in thickness fromthe points of production and
st {N@ner Mechani cal strength, etc. In the.anorphous
-phot oconductor, it is effective to dispose a charge 1

( i njectio inhjbiting | ayer between the conductive
éﬁﬁﬁ%%?wgﬁgm he photoconductive | ayer according to
necessity (See, FIG ii). The charge ‘injection

i nhi biThe Pgodeay exrtriddu diiths irveatian geldasi @miptdes farlatent he
conductive support. The charge injection inhibiting

/ Net | ani i.f.ical
cltSbiaf e RAHERBINE ts RaPRL S el gloaB G Byt and
free surface of the 20 photoconductor, the charge

aj develepingrmihfor devélopng éﬁ@katfe niteléstrastaticimagg enfthe latent
_electrostatic image bearing member using developer and further comprises

charging unit, eXposing unit, developing unit, transferring unit, cleaning unit,

discharging unit and other units selected accordingly.

The developing unit at least contains a developer container for storing

the toner and/or developer of the invention and a developer carrier for carrying

“and transferring the toner and/or developer stored in the developer container

and may further contain a layer thickness control member for controlling the
* thickness of carried toner layer.

The process cartridge of the invention may be detachably mounted ona

varjety of electrophotographic apparatuses, facsimile and printers and is
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being injected into the photosensitive |layer fromthe
support. However, the charge injection inhibiting

| ayer does not when charges of the opposite polarity
113 are applied, i.e., the charge injection inhibiting
| ayer has a dependency on the polarity. In order to
attain such function, the charge injection inhibiting

Sty ARRLRLTR 16 b Y5 bl WALASIH AIBURLS 180 A Brthe

phot oconductive | ayer. 5 The thi ckness of the char ge
inygrdion, wiridnkidesaibed lateyer is preferably 0.1 pmto 5
m rmore preferably 0.3 pmto 4 m and nost preferably
0.5 PPHeQrocaltartRledQdhs ﬁéés%?@&érﬁ?i&%%%ﬁﬁ%w(} 1,
properti és and better econom cal I Cl ency
hot oc nductlve | ayer be di sposed .on_an ercoat "
ndugiet, ﬁbalt%n%eéﬁgmﬁve Helgtlmltwfﬁeeeﬁcsf
photoconductlve | ayer. 502 is 10 determ ned

19ppRndp10 Bicprysehss AeshtiRcbrofesk eartsidgé.
el ect r ophot ogr aphi c properties and better econom' cal

effic OO pm
or e 7 SR PERS et Bl oRERRf iotpehslis
preferably 23 mto 45 Wen the photoconductlve Iayer
chestjuast elements snich las plnhotdcohdyems develorisg vepachargingtunit,
function, the charge transport |layer mainly serves as .
r nstAak 15&%

Ry B St 0T B b RGP (RO a) SR RS i procose
and fl uorl ne, atom as it ssenti al, conponents, an

idgn 23 ploced atp tlil%e@lragwieyoqfd@@ﬁe SrHNE AP RS GEICRSA

so that the charge transport layer is fornmed of

* cBpibk &dtiptinfdr-asAeedrhabRl ge transport |ayer exhibits

desirable 2 0 photoconductivity, especially charge

hol di p ert char ge neratin ropert and

char gh TG 4 ST A SERple of FRF PP nartPdBR R 1t | s
particularhy preferable that the charge transport
tayemponengrdeyelopeancfdhy geventipnmnd has the same configuration and

effects as those of the process cartridge shown in FIG. 1. The symbols used in
FIG. 21 correspond to the symbols used in FIG. 1.

* In the image forming apparatus comprising the process cartridge of the

.invention, the photoconductor is rotationally driven at a predetermined
- circumferential speed. The photoconductor receives uniform charge of positive .
- or negative predetermined potential from a charging umt in the roating process,

_.'then is exposed to image exposure light from an image exposing unit such as a

~ slit exposure and laser beam, and thus latent electrostatic images are

- sequentially formed on the surface of the photoconductor. Thus formed latent

electrostatic images are developed by toner with a developing unit, developed
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114 The thickness-of the charge transport layer is
det ermi ned appropriately as desired in terns of

el ectrophot ographi ¢ properties and better econom ca
efficiency. The thickness thereof is preferably 5 pm
to 50 pm nore preferably 10 pmto 40 m and nost
preferably 20 pmto 30 m 5 Wen the photoconductive

er_is caonst it l; Layer S
iRt OHS" polflebally B, o B BebRicr BRBEALF by
serves as a_layer to generate charge. The charge
tepmséarningngnitaywhichoppripd efrom 4 axaperfeeding quat shedweensthe
i'ts essential conponent does not substantially

pﬁ@_fﬂ%ﬁ(ﬁﬁ:t@f ﬁﬁ&b@'%rfﬁ{s%ﬂ-in%nﬁnitoﬁ hona! ¥t HOMRY irS8%ioR of the
hydrogen atom so that the charge generating layer is

.0 fornmed of a-Si:H Such charge generatjng |ayer
PBRRCBRY T TP STASISS B TR gﬁtﬂ?\ﬁ&?ﬁl}ﬁ?ﬁ%@%@%ﬁsu@sepmted
charge generating property and charge transporting

fono fer syrfacthuf the iphktvessduwetor) gradiesd o gehangd finmel wigrand
is determned. appropriately as desired in terns of

G5 AFOAREIAMAT GRS 5oL, B g s apprae

referably 0.5 mto 15 m nore preferably 1 pmto 10
Tihe sumircerobtheppluttecoadugtor afar wage pansfenes edewngohasug result of
silicon photoconductor nmay further conprise a surface

réBYedl dFreRISEthridP ré NSRS hREPHAHE et WarthY &lscRirgbfSand then

support as nentioned above according to necessity.

-.The surface Jayer is preferably an anorphous silicon
isypsed %n?agﬁ#@r@-ﬁ’rgfnﬁﬁ%at?gver has a free surface and is

di sposed to attain an object of the invention nainly
(Inmagefcrining Appais e ntd ImagaBotring Methodnt i nuous
repeated wuse, electric strength, stability in

oper ai 0 &5 fo&ﬁ)]r'fnngegﬁpargﬂ% FihSRivehtidn MR ains photoconductor,

Iatent electrostatic image forming unit, developing unit, transferring unit, fixing

umt and other units such as discharging unit, cleaning unit, recycling unit and

- control unit as necessary.

The image forming method of the invention include latent electrostatic .
iﬁage forming, developing, transferring, fixing and other steps such as -
discharging, cleaning, recycling, controlling, etc. as necessary.

The image forming method of the invention .may be favorably

implemented by the image forming apparatus of the invention. The latent

electrostatic image forming may be performed by the latent electrostatic image

forming unit, the developing may be performed by the developing unit, the

B tfansferring may be performed by the transferring unit, and the fixing may be
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In-general, the thickness of the surface |ayer is
preferably 0.01 PMto 3 pm nore preferably 0.05 pm
to 2 pm and nost preferably 0.1 pmto 1 Pm If the
thi ckness is | ess than about 0.01 pm the surface

I ayer may be lost during the use of the

‘phot oconduct or. due to abrasion. | is nore than 3

o FRDELGR A AR 9 oL i

anor phous silicon photoconductor has a high surface

" respedivedy and high sensitivity with light with | ong

10 -

15

20

wavel ength, such as semiconductor laser light (770 m

R DA R ptobR 1RAGL FopBine 4 LEHERT AR IS Forming
anor phous silicon photoconductor is used as a

bt oconduct or for el ect rophot ography, for exanple, in
a high-speed copier or a |aser beamprinter (LBP)
' The [Tak&entélectiésbsticinhAzc iRghgiBY sk fhat fiehs 4 Bitent
exanple, by uniformy charging the surface of

hot oconduct or, ..an XPOSi it imagew se, and this

e%ﬁf/)ms cﬁlgaﬁ%?li‘gi‘%dtbo%%gmaﬁggf‘atent el ectrostatic i mage
formng unit. The latent electrostatic i mage form ng

- uni t , Maserialsasheipes, stoetutien or sizes; btir githeldtieoheleclirésbant y
charges the surface of |latent electrostatic inage

. - & 3 >
il A b S R e S
i_magew se. %O' Char gi ng. may be perforned, for exanple,

“BRotagpaycieg) areBotHpued and may b gofoged acordipglyand 1t is

el ectrostatic i mage bearing nmenber using the charger.

_pféf@rdtjgsia%g.lﬁg'shﬁpélpt THethheeiad heray ale fisadxaaidé inorganic

accor . Exanpl es of charger include known contact
har gey s, equi gped wWith conductive or .sem -cqQnductivVv

g i s o Biep s o e e SR fors
chargers '

such as polysilane, phthalopolymethine, and the like. Of these examples,
amorphous silicon is preferred for its longer operating life.

For the amorphous silicon photoconductor, a photoconductor, (hereafter

may be referred to as “-Si series photoconductor”) having a photo-conductive -

hyer macie of a-Si that is formed on the support by coating method such as
vacuum deposition, sputtering, ion-plating, thermo-CVD, photo-CVD,
plasma-CVD, and the like, while support is being heated at 50°C to 400°C, may
be used. | Of these coating methods, plasma-CVD, whereby a-Si cumulo-layer is

formed on the support by decomposition of the material gas by direct current,

- high-frequency wave or microwave glow discharge, is preferable.

Examples _of the layer structure of the amorphous- silicon
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usi ng corona di scharges such as corotron or scorotron,
etc. Here, FIG 8 shows a schematic configuration of
an exanple of the 5 inmage form ng apparatus using a
contact charger A photoconductor 10 as a nenber to be
charged or inmage bearing nenber, is rotationally
driven in the arrow direction at a predeterm ned

PRREF RS o DA oJOTE Pritb el CAE SSPPRaph Rikrams fr

phot osensitive drum 10 and conprises, as a basic
egplaining the lager staudoreo thaphb@tomhata:. conductive 10
r ubber Iayer 522 fornmed on the outside circunferenti al

S T

Care | supported Wth e.g. beari n% (not shown) so that
{31

COmpriges eg SABPGTS| 0L, apdnar phofpeondpetive Jayesnal? Hereon. The

charging roller is pressed to the photosensitive drum

phbtotondiicEie 18P B0 ik B8 bf £ SPY, X, Rhe eghibitz phbfontictivity.
(not shovvn) Thi s chargi ng 1.5 roller in this figure

" phot oSBHEFEFgaE ' EIG I, 8 el PAy P I ob Rogaphy 500

with a d| arreter of 16 mmin which a cored bar having
camglriaeed supmfrt S0 plotomatiackiv Iajern502 ik an laayephous silicon
having a noderate resistance of approxi mately 100, 000

BRI S BT, 08 okt e

the chargl n%)rol ler, and a {)qredeterm ned bias is
isfopmed of 2°61H; Ko and axkibig phetocendustivitie power supply.
Thus, the surface of the. photoconductor is uniformy

char ggdtiRtefareRbEELFRS. nMnadpHedBhiltistor e cRebRphbtdkraphy 500
117. The configurati on of chargi ng nenbers may be

. of
 oljPRBRe fARPRL PAL T4} P ie SRPoRhY0bct SheamAyiNG 148 Boz,

15

20

according to the specification or configuration of the
aal ambrpipiust siljcapkucface layer 503 and an amorphous silicon charge

injection inhibiting layer 504. The photoconductive layer 502 is formed of

a-Si‘H, X, and exhibits photoconductivity:

With reference to FIG. 12, a photoconductor for electrophotography 506
comprises a support 501 and a photoconductive layer 502 thereon. The
photoconductive Iayer_ 502 includes a charge generating layer 505 formed of
a-Si'H, X and a charge transport Iayer 506. An amorphous sﬂicon surface layer
503 1s arranged on the pﬁommnducﬁve layer 502.

The support of the photoconductor may be conductive or electrically

msulating. Examples of the conductive support include metals such as Al, Cr,

" Mo, Aﬁ, In, Nb, Te, V, Ti, Pt, Pd, and Fe, or alloys therebf e.g. stainless steel.
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apparatus. In the apparatus where magnetic brush is
used, the magnetic 5 brush is constructed with various
ferrite particles such as Zn-Cu. ferrite that are
-used as chargi ng nenbers, nonmagnetic conductive

sl eeve supporting the charging nenber, and the magnet
roll contained in the nonmagnetic conductive sl eeve.

W HRBoR 4 10 551 ol B g e o

oxide and it is w nded around, or stuck to the 10
syuithetic esin whels bs palyester polymtleylenm golycarbenbie, nadhdoseaadtate,

. others to use as a charger. The charger is not

bi:yﬁ% 11e0 7IMBRiokARe @&@ﬁ SORT S Sinide QPCYE la
rdi preferable to use b§g§§ f é%argers ecause o¥ glass,
the_abilityhﬁg decrease _the ozone generated from,

e,

CRURERIGPT {the

be perforned by exposing the surface of photoconductor

- farimedeidsef the elgtrivally stiidatime fuppost isftfatekfriphve.condectivity.
“exposure machine is not limted as long as it is

capab of ex in the syrface. gf t aconduct or .
Chat  hie Sl R Poonrrh ey Horrbdiofir BURE RN g bavine
as it is expected, and may be sel ected accordingly.
aBusonth e unever erf2@, itsdhidteesamiayle detposined appodprizdsly so
such as copy optical system rod lens array system

t]llﬁsﬁrdel%ﬁ'gg otGhRAEH or "fﬁig]ﬂnggé’g GGt S{rarstiet LBl be formed:;

optica em etc. A bacl ht syst may be
enpl oyed in the jinvention by which_ the photoconductor

hpwesr;waen bepdafulifvsas # phatochrduckeyy fox ypage forming apparatus is

Devel opi ng and Devel oping Unit Developing is a step
réuindl €he chitladedBlca|RCInNGAS biatthin wPa@im@ adanelfapéibn of the
usi ng.the toner according to one of the first and
vent i

Sl&}gs eRCpg‘P %Bilﬁg Fer% Tié .‘hi%asi %IIEBIF er, ﬂg?gcé.l%pgﬂdlls %{)rr'ﬁgﬁy required to be

-]

10 pm or more in thickness from the points of production and handling,

~mechanical strength, etc.

In the amorphous photoconductor, it is effective to dispose a charge

injection 1nhibiting layer between the conductive support and - the -

photoconductive layer according to necessity (See, FIG. 11). The charge

'injection inhibiting layer inhibits a charge injection from the conductive support.

The charge injection inhibiting layer has a dependenéy on the polarity.

Specifically, when charges of a certain polarity are applied to a free surface of the

photoconductor, the charge injection inhibiting layer inhibits a charge from

o beihg-'mjected into the photosensitive layer from the support. However, the

| charge inj.ection inhibiting Iayer does not when charges of the opposite polarity

- 113
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The visible imge may be forned, for exanple, by

devel oping a latent electrostatic inmage using toner
and/ or devel oper, which maybe perforned by a

devel oping unit. The developing unit is not Iimted as
long as it is capable of developing 10 an inage by
usi ng the toner according to one of the. first and

e Y fo
ﬁ&%ﬁgﬁeﬁ% R%xegesj?f oy g&@pg&i&%? had N p%%a%%cy S the
unit accordin Sui t abl e exanpl es thereof include
rokgdE Havordgr evelm@mgfummrs & ghaxgerinmgchon iehibibimg layer
according to one of the first and second aspects of
chiRihd W2ativep lﬁgéif Qﬁmﬁﬁi{sebioa&%ﬁlst datrofaE SmRRENvik? ¥6hmPared
to t he Iatent 15 el ectrostatic i nages by contact or

g}en eveI oping units that contain the

(QP Eﬁ’ Y‘H’e invention are nore preferable.
The devel oping unit nmay be of dry devel opi ng system or
wet dahelthipkngss ofyidicaimaguinjegional inhibbing diyes ii9 preferibly 0.1
multiple colors. Preferred exanples include one

WAL R phISRRY0 REACE, PO Bba R RARRD SP B8 um

In the devel oping unit, the toner and the carrier may,
faralesized plsceophusogmapkischorapertios and bettenemonhmical Tfisiengyier

is thereby charged by friction, and forns a nagnetic

brushrep fhgedualass Biye} hgay BealdispesdiB8ACin rlﬁlde?éoat layer
Since the magnet roI ér is arrangéed near the l|atent

eIe trostatrc 1l ma g ne condugct or)
B DeFRSSEBne ﬁsok%et pﬂgﬁw% Gtepfaye, 502 is

forned on the surface of the nmagnet roller is noved

deteranined fpproprihtede aotedibel indteeis df eblchophsteiaiphic propgfties
beari ng nenber (photoconductor) due to the force of

Bt PonRb{IREG8Ry. GThEBERIS o Predtllt Lo o dgp pem

and a vrsrble toner I mage i s forned on the surface of
mdye preferably 20 pm to 50 pm, and most preferably preferably 23 pm fo 45

pm.
When the photoconductive layer is constructed with plural layers to

sepaxate.its function, the charge transport layer mainly serves as a layer to

- transport charge. - The charge transport layer comprises at least a silicon atom,

carbon atom, and fluorine atom as its essential components, and optionally
comprises a hydrogen atom and oxygen atom so that the.cha_rge transport layer
is formed of a-SiC(HLEO). Such charge transport layer exhibits desirable
phptoconductivity, especially charge holding property, charge generating

property, and charge transp_orting property. In the invention, it is particularly

- preferable that the charge transport layer compr-ises.an oxygen atom. -
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- rectanqul ar wave, a sine wave

phot oconductor.- In the devel oping unit, a vibration

bi as voltage forned of a 10 direct-current voltage
over| apped with an alternating voltage is applied to a
devel opi ng sl eeve froma power supply as a devel opi ng
bias. Potentials of a background and an i nmage
portions are positioned between a maxi numvalue and a

an ol tae ke o F AR L BBl MRerts e diBprtely

is formed in a devel opi ngiosection. In this_ 15 ]
a8 desivedt @ taraw of elegtrpplptograpbiveproprttics and rhelier jagomomaical
devel oper vibrate hard, and the toner escapes from an

HlideidyoSThd tiiclbhdRd ithérebPlsGfefePablR® M MS!F0RLAImdkE B¥orably
and/or carrier. Then, the toner soars to a

hot oconducti ye drum.and,adheres o the
%&%ﬁ&%@é@%@ﬁ@%@&%%ﬁ? H¥Pth a latent inmage
thereon. A difference between maxi mum and m ni mum

val ueWin the phvtocadumhive daydy wsconstruaipd ¢ithvpluralglhyers to
bet ween peaks) is preferably fromO0.5 kV to 5 kV, and

N b .
B TBAE B ELRATHLION Byt Bt v o
a triangul ar wave, or
generate gharge. Jbherpharge genarating lasier comprisefeatdeastisesilicon atom
vibration bias is a value. between the potentials of

- abhe QaskEIQeRHoRBE AMRARt ASbSRALLDY SmPERY & cadhith hldSn, and

value is preferably closer to the potential of the
background t.han to.that of the jmge to prevent . f .
opFraly PORBEiRS: 2 AAHECR Aamof0 thal Hhe wirER eaneTating AYer is
toner adhesion. 5 When the vibration bias voltage has

farmeslc t afh guiBAH. waviédabr nghairge | gendtating aliygert haxhitdtsd udagirable
rati o be not greater than 50% Here, the duty ratio is

eRpicbRuchifio, bRl SHRe eRRERRR pliferty and | sharee

~this way, the difference between a peak val ue of the

- EXEWBPTCINE ITEDIIEY- t he

The thickness of the charge = generating layer is determined.
éppropriately as desired in terms of electrophotographic prﬁperties and better
eco.nomical efficiency. The thickness thercof is preferably 0.5 pm to 15 pm,
more preferably 1 pm to 10 pm, and most preferably 1 pm to 5 um.

The amorphous silicon photoconductor may further comprise a surface

layer disposed on the p'hotoconductive layer on the support as mentioned above

- according to necessity. The surface layer is preferably an amorphous silicon

20

layer. The surface layer has a free surface and is disposed to attain an object of

- the invention mainly in moisture resistance, usability in continuous repeated

use, electric strength, stability in operating environment, and durability.
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phot oconduct or and an average tinme of the bias can be

" large. Consequently, the 10 novenent of the toner

beconmes further activated hence the toner is

accurately adheres to the potential distribution on a
surface of a latent inmage, and surface roughness and

an i mage resolution can be inproved. Mreover, the :
di ffexence a peak val ue qgf the casri,ger

vt nip Bouvak ghe BrcksR 58 st RntSosJgin 5 prep i 0.01 pm to 3
-toner, going for the photoconductor and an average

pini, meorefprefeealily 89050an thé L8, anhinlost [iefarablyr(e] pphte 1 pm. I
novenent of the carrier can be restrai ned and the

e A0 B O O B T Ll e b e

bi as of the developing unit used in the invention is
thptuse of| thei phetogay i G do dwemonpyt ittisj gore than 3 pm,
preferable to apply a bias in such a way as 20
eletibplastesraphMsropértiss dedy be iapiiaéd shdPgesn WdrBadei fhesidual
resolution wi thout surface roughness. The devel oper '
cont.ai ned in the developing unit is the devel oper 121

% ning the toner according to one of the first and
second aspects of the invention, and it maybe

one- cThpenemphars dilvenqdwpewaductochad @ bigh suifee haodeess and
contained in the devel oper is the toner according to

. }@Wséﬁslﬁxh 'Bvﬁiﬂlsféglﬁ%tlﬁlg‘frig?g}vr@%%gﬂ:{uﬁslueﬁ a%rb%nh | RNaser

and t ransterring

is step that transfers_the visible image to a

light GF AE trBap ). | o cadhan liBlodatepigiation Rehepried after
transferring is perforned, using an internediate

répeafsd e6é, D8l TR ¢he im¥phelis tsiltoM | Fhdrb&NdUB@E ik Sused as a

transferred to the internediate transferring nenber,

S - ransrerrin

| pﬁ{)‘t%céx{‘(ﬁm%%%? gle&trrgfﬂ:?oftggrralpﬁy RSt efﬁ?armnﬁcel, in a high-speed copier or a

laser beam printer (LBP).

The latent electrostatic image may be formed, for example, by unjformly_
charging the surface of photooonductof, and exposing it imagewise, and this may
be performed by the latent electrostatic image forming unit.

The latent electrostatic image forming unit, for example, contains a

charger which uniformly charges the surface of latent electrostatic image

- bearing member, and an irradiator which exposes the surface of latent

electrostatic image bearing member imagewise.

Charging may be performed, for example, by applying a voltage to the

- surface of latent electrostatic image bearing member using the charger.

k ~ The charger 1s not limited and may be selected accordingly. - Examples
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1o wherein the visible image is transferred to the
recording nedium In a nore preferable aspect, using
toner of two or nore colors and preferably of
full-color, and the first transferring is perforned
by transferring the visible inage to the internedi ate
transferring nmenber to forma conpounded transfer

tran a_conpounds fer
of PRE Athac ol EERRE: L ARSIl P BOBERE ofY

recordi ng nmedium Transferring of the visible imge

- sey coyedushive redlerduvshfdm exaamwbereblagy and nangbnigct ¢chargers

| atent electrostatic inage bearing nenber

ubRRQRLAGRIANMHREDs $Rh B cotidndRsbabirbA%ehar ger, which

can be perforned by the transferring unit. In a

pr ef er.abl pect, the transferri unit gontains the

Fir st HerenElters isﬁ?@warﬁ chsamati, peHitanen of any giample of the
visible image to the internediate transferring nenber

image foriiing appartusdeihg 4 avsfaet chamge, ApHotobemdet@ntD as a
transferring unit which transfers the conpounded

3 e L e BORAGA S, Wl g i e

may be selected fromknown transferring nmenbers and
apyost direeiibresh Appredetenminadespaeddprdcess bededs. Aiebarging roller
stationary friction coefficient of internediate

152 888 1chbFdiRG niBIRE is BrduphPidth %ﬁgbb’wﬁh%his%}ﬁu@eﬁéiﬁv? drum
nore preferably 0.3 to 0.5. The vol ume resistance o
intermedi ate transferri menber is ef erably nore )
10 compsises, a5 epniiguEalion, [b@ré%l il g capiyggive
the volune resistance within a range of several Qcm
riilshet 03yeblo28forrhdib ot blet Getsiheasircuniferertid] @iace of this cored bar
transferring nmenber itself can be prevented and the

S DB PP S BREE 9rh JHFpHBL BE Bl Bk o

Therefore transfer
supported with e.g. bearings (not shown) so that the charging roller can rotate

| freely, aJ;id the charging roller is pressed to the photosensitive drum at a

- predetermined pressure by a pressurization unit (not shown). This charging

roller in this figure rotates along with the rotational driven of the photosensitive

‘drum. The charging roller is formed with a diameter of 16 mm in which a

cored bar having a diameter of 9 mm is coated with a rubber layer having a

moderate resistance of approximately 100,000 Q-cm.
A power supply 153 shown in the figure is electrically connected with
the cored bar 521 of the charging roller, and a predetermined bias is applied to

the charging roller by the power supply. - Thus, the- surface of the.

-photoconductor is u:ﬁformly charged at a predetermined polarity and potential.
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nonuni formty at the tinme of secondary transferrlng
can be prevented and the application of transfer bias
at the time of secondary transferring becones

rel atively easy. The materials making up the
internmedi ate transferring nmenber is not 15
particularly limted, and may be sel ected fron1knomn

ot o B gt AR o YR TRt

(tension elasticity) used as a S|ngle Iayer bel t such
baushpert yuaetbeneandigugsins other thanrf thefrller, fandanayibe selected
(PVDF), polyal kyl ene terephthal ate (PAT), blend

- a@@irﬂfdg%%h@%préa A BRAIn oﬁ%liﬁ%ﬁﬁtl&?&ﬂﬁa T eatar]

ic
copol ymer FE)/ PC, and ETFE/ PAT, thernosetting

pol yim d f carbon b ck dlspersm and the |ike,
2pRatatus.g; HEPOE WG H‘ﬁ/ﬁiﬁ%@ the maguRliss

are small in. thelr deformatlon agai nst stress during

‘birngigis chnstiadtedwithnvhrivue fipaitt partidéd such sadiraCh dgend shatrare

that registration error is least likely to occur

o4 o Bl 8 TRl L Bborrpe
Young's nodul us as a base |ayer, added with a surface
chaxsing methhen andiihe opagnet nolbeansainad én theyeommagnetit cohductive

peri pheral side of the base |ayer. The 5 double or

sIeEWDl ewhay ﬁrbrﬁﬁi is 1@5@& fér Eﬂﬁﬁl ! fulrYs #YadRCEYERkvE By carbon,

dropouts in a lined et ai 'S caused by hardness

of the ngl e .| ayer Del A belt. wth relalvely
cPRRRT PELIG: Detlon mr&afqaeé w@ cglargundyop stu

el astonmer. " This belt is advant ageous in that there is

- codedini wiiclhhadbeetiahads coafducticd BpmetAnindrothPertb uefaé A a

line image due to its softness- Additionally, by

gakl ng wwdth of the 1 o belt wider than drive roller
gf%nsn on roller and thereby using the elasticity. of

edge rtions that extend over rollers, it can prevent

-~ meand nlg,axger ismotishited fotabove menitioned owttact dhargars.e

for not requiring ribs or units to prevent meandering.
however, it is preferable to use contact chargers because of the ability to decrease

" the ozone generated from charger in the image-forming apparatus.

Exposures may be performed by exposing the surface of photoconductor

. Imagewise using exposure machines, for example.

The exposure machine is not limited as long as it is capable of exposing

the surface of photoconductor that has been charged by a charger to form an

‘image as it 18 expected, and may be selected accordingly.  Examples thereof

include various exposure machines such as copy optical system, rod lens array
system, laser optical system, and Liquid crystal shutter optical system, etc.

- Abacklight system may be employed in the invention by which the
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Conventionally, internediate transfer belts have been
adopting fluorine resins, polycarbonate resins,
polyi m de resins, and the Iike; however, recently, 15
elastic belts in which elastic nmenbers are used in al

| ayers or a part thereof are used as the internediate
transfer belts. There are sone issues over transfer of

' ' | | ow. Col
ol P33 o o SchPnt 80 ERSER BB OF Vo

toners. In one _color_ inmage, toner |ayers of |ayer X
-Dgvelgpme anddpeveleping Wnitroner | ayers are 20 pressuri zed

. as they pass through the primary transferring (in

whi chDe@@BpinisSs a st 1 RhicRG e %ﬁaehﬁgﬁﬁar%ﬂb%é & developed
transfer belt fromthe photoconductor) and the

secondary transferrin i.n jch toner is tr ferred.
UG e oS RBTH (OB Ph I BB SpPd ASrects ¢idhe yuventign
the cohesive force anong toner particles increases. As
ahber clehdsiclopet oo foemi eikblsmsagephenonena such as
dropouts of |etters or dropouts of edges of solid

i mage . C .

nard toe Bl Ak bl BE e 1 GRLAN By Bl B 1o B0
tend to conpress 5 the toner |ayers and therefore
elegtrpeintid inpgousing senerlandésirdevelopacwhichpagehe pgrformiest by a
demand toward printing full color inmages on various

dbvd§sing @hitPaper such as Japanese paper or the paper
having a rough surface is increasing. However, the

paper,having a rough surface.is_likely.to have gap .
bet wedHe ABYRIPPIAE Bot Lppited as fongasg 1%938%@?@? a?wgﬂpmg
and therefore leading to 1o transfer errors..Wen the
ahlimagé by upingthe tencefacardmgdaioyie bf thediret asdsdcond asects of
increased in order to i ncrease adhesi veness, the

B T L

El astic belts are used for-the follow ng purpose.
devedening ubd)aceordafgly. mSuttablesamaomdesihereof inpuda those baving

roughness of toner |layers and the sheet having | ow
developing units that contain the toner according to one of the first and second
aspeci:s of the invention and/or developer that can supply toners to the latent
electrostatic images by contact or with no contact, deireloping units that contain

the toner container of the invention are more preferable.

The developing unit may be of dry developing systém or wet developing

‘system and may also be for single or multiple colors. Preferred examples
- include one having mixer whereby toner and/or developer is charged by

- friction-stirring and rotatable magnet rollers.

In the developing unit, the toner and the carrier may, for example, be

injj;ed and stirred together. The toner is thereby chargéd by friction, and forms .
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- 15 snmoot hness in the transfer section. In other wor ds,

since elastic belts deformconplying with | ocal
roughness and an appropri ate adhesi veness can be
obt ai ned wi t hout excessively increasing the transfer
pressure against toner. layers, it is possible to
obtain transfer inages having excel | ent unifornity

hbne@ihrgh b b i %t“%tn?agt@heﬁaﬁf R gfle "

limted and maybe sel ected accordingly. nples
magnesabllaris Arrdogpdhgathbdatentelectirostatic maagedanme(Emmber
PVDF), styrene resins (honopol yners and copol yners

(bR&Gb&FIdvEoR), )érp%ilﬁoﬂ:he sotslebhstt-dinyt ﬂft@ et %?u&f‘formed on

polystyrene chl oropol ystyrene, poly-a-nethylstyrene,

Lpoege il adene, copoLyrer ) SlurSle oL LTS

styrene mal ei c acrd copol ynmer, styrene-acrylate

elsepobiatieifiags bydene meeihey I(pl&tﬁbodnahetoﬁ)oh@ tyike force of

styrene-ethyl 5 acrylate copol yner, styrene- butyl

N e A LR

styrene-net hacryl ate copolyners (styrene-nethyl

theukmeftpher and o pudibladeneramage refoemig on the swwdaceydfthe

copol yrmer, styrene-phenyl nmethacryl ate copol yner, and
phBfochh&&tor, Styrene-a-chloronethyl acrylate copol ymer,
styrene acrylonrtrrle acrylate 10 copolyner, and the
i ke, _nethyl hacryl at e reS|n butyl nethacryl ate
resi nin E‘tqquieva {8t VibFifiop Rias yyoltager dermped of a
nodi fied acrylic resins { srlrcone nodi fied acrylic
direst-currantnydltll skkdgpsd stith aadiltd@dtiag voliage i€ sipplied to a
acrylic urethane resin, and the Iike) vinyl chloride

st -vi nyl acetat,e _coO nes, vinyl
efmaaeR ok L hava” ShERF aes HrtiF e iary Rejentials of a

mal ei c acrd .15 resin, phenol resin, epoxy resin,

bpckaresndandesi imagm bywsine rarp goitioatth detweesa maximum value

pol yet hyl ene, pol ypropyl ene, pol ybutadi ene,
aBA! ¥ hiBih A RRLE 0P the &ribia?3R Bias potential. Thus, an alternate

electric filed alternating its direction is formed in a developing section. In this

alternate electric filed, a toner and a carrier in the developer vibrate hard, and

the toner escapes from an electrostatic binding force to the developing sleeve
and/or carrier. Then, the toner soars to a photoconductive drum and adheres to
the photocoﬁductive drum in accordance with a latent image thereon.

A difference between maximum and minimum values of the vibration
bias voltage (a voltage between peaks) is preferably from 0.5 kV to 5 kV, and a

ﬂequeney is preferably' from 1 kHz to 10 kHz.. Waveform of the vibration bias

voltage may be a rectangular wave, a sine wave, a triangular wave, or the like.
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- resin, polyurethane resin, silicone resin, ketone

resin, ethylene-ethylacrylate copolyner, xylene resin
and pol yvi nyl butyl al resin, polyamnde resin, nodified

“pol yphenyl ene oxide resin, and the |like. These may be

used alone or in 2 0. conbination. Rubber and

el astonmer of the elastic nmaterials are not |imted and

TR \irclBef@b@Cioid o8 6 fHeiBe tion TXSHER] Riud B@&%@ﬁ th8 pbisHBials

butyl rubber, fluorine rubber, acrylic rubber,

o SR DR B S ot e i ety s preray

i soprene rubber, styrene-butadiene rubber, butadiene

cloué:cbmrtheqidwﬂlmimfrthe akckgreundithen .to thahyl ﬂreemmgepml pmeent
ter pol yner, chloroprene r ubber, chlorosufonated 5

fo%%%%ﬁtagé@ﬁ Spotent relr@ﬁl&{agie %CK%KIOP%/‘I& Rt 4 toe PRGN,

eplchlorohégrln r ubber, S|I|cone rubber, fluorine’
r ubbeWhenpghe, sihration ias voliage hago yeefabevke wavebermn,, it is
hydrogenated nitrile rubber, thernoplastic elastoners

dééif’ib\lé thdteD auel AHPHERS, zRalerahshigoe! a5 "BleSduty ratio is a
pol yvi nyl chl oride elastoners polyurethane

SRR thopyetees (0 d direredatar T & aranpt theyibration

elastoners) and the like. These may be used al one or
bias. chrthineiiy,dhe difieenerishieben a pegk rhRiefofthe ®5ies geingdor the
adjustnent are not limted and maybe selected

oGR8 4pgATREGR P Bl BT, BORETo BBy

the like and electric conductlve 15 netal oxi des such

mggempent oikihgetoner benomemfuxthee actavatednbanecotbicdiener iscicawrately -

oxi de, potassiumtitanate, antinony tin oxide (ATO),

aameym Eﬂegpcﬁéﬁﬁ’zﬁ discFHButiod o 4 Brfadel éf% lafdif in@Bs! Usﬁ{d Hfface

nmetal oxi des nmay be coated with insulating partlc es
such as barium sul f te, ggeslun1sallcate
r(@giugg I an image, éeq n egrpbe mmprove Moreover erence

between a peak value of the carrier, having a charge of the opposite polarity to
the teeer, geing for the photoconductor and an average .time of the bias can be
small. Therefore, the movement- of the carrier can be restrained and the
pessibﬂity of the carrier adhesion to the background of a latent image can
largely be reduced. |

The applied bias of the developing unit used in the invention is not

limited as mentioned above, but it is preferable to apply a bias in such a way as
" mentioned above in order to obtain images with high resolution without surface

- roughness.

The developer contajned_in the developing unit is the developer . . -
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conductive agents are not -limted to those nentioned
above. 20 Materials of the surface |ayer are required
to prevent contam nation of the photoconductor by
elastic material as well as to reduce the surface
~friction of the transfer belt so that toner adhesion
is | essened while cleaning ability and the secondary
&h@ % rding tb ORE t%% firdPL & | %E e%{l: ofithe
e uce enefrgy an enhances ric
t he use of anne or comnbi nati on of polyurethane
ipwinpien: and itapax he prestompensnt oh 5vo- cpmpenarbdestlopry sEhe
for use. Exanples of such materials include al one,

-t ABlhQOhe d8Pe] gﬁeﬁg Ko RineP ab@fdhBab bRdofdhe first and

different partrcle aneters of powders or particles

suc i.ne resin, fluorine conpound, carbon
38@3 #&QHPﬂﬁﬁHFbX|de silicon carbide, and the-

I|ke In addition, it is possible to use a materi al

- fyadsfasingf dndoTianefertibp &mit hat is treated with heat so

that a fluorine-rich layer is formed on the surface

anut ARpe s Babelibat BrRRE B visBle RS B fornine

limted to centrifugal formng in which rraterral I's

- ppshived  Tmagreferailaaspegt, thy firstdranséirrmglisperormegdyusing an

belt, spray application in which a liquid paint is

ﬁ@fﬂ&ﬁt& Bahoerifs fdehi'ﬂer B RPHiAY tHEEERE: inthotht Gandferred to

cylindrical nold s |pped Into a solutron of materi al
nd then_pulled_out, inj [ thod in which

the migrmacdiate transfprmig agmber ne@ﬁﬂo ar?alsﬁs*atlspelrt‘emd

a nethod in which a conpound is applred onto a

wheréindhe eiblenhdgeizdrddifereaimoiiie deteditig iediuge d Inandore
- grounded In general two or nore processes are

bel
SRERLAE O pe PSR RSP R Mer i Tery By BYE o
and the first transferring is performed by transferring the visible image to the

intermediate transferring member to form a compounded transfer image, and

the second transferring is performed by transferring the compounded transfer -

- 1mmage to the recording medium.

Transferring of the visible image may be carried out, for example, by

charging the latent electrostatic image bearing member (photoconductor) using

" a transferring charger, which'can be performed by the transferring unit. Ina

~preferable aspect, the transferring unit contains the first transferring unit

which transfers the visible image to the intermediate transferring member to

~forma compoundedﬁ-ans_fer image, and the second transferring unit which

“transfers the compounded transfer image to the recording medium.
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20 resin layer that is difficult to elongate on which

a rubber l-ayer is forned, incorporating a materi al

t hat. prevents elongation into the core |ayer, and the
i ke, but the nethods are not particularly limted to
the manufacturing processes. Exanples of the
materials constructing the core |ayer that prevent

el ongation, i nclude an e.or i nat | f nagt ura

{1 ber &g RierEuidi pp 0tk et bt iipBea B84 e,

fi bers such as polyester fibers, nylon flbers I|c
seletted $rons kpqw;lctrmfsfmrmgbmmbeqs@mﬂ\pmfﬁrredl axahyilest unbélde
ponV|nyI chloride fibers, polyvinylidene chloride
ﬂﬁls $heltROl Yur et hane flbers pol yacetal fibers,

ol ytl'uor oet hyl ene flbers phenol fibers, and the
Ilke I norgani c flbers ch as,. carb flber gl ass
fi ber hehy ehiceRbof infm amslipige upmber
as iron fibers, copper fibers, and the I|ke, and

 iprefirhBly0).1 B890.62ihd théredprbiably t).:?am\@eav €T vdlome hegigtdnce of

maybe used. It shoul d be noted that the materials are

T

tw sting and plying forns are accepted such as single

- lasaitbamn AG2 Gwrht | By &eeping thayglumgaesisteacy anthin amdnghel

li ke. Further, fibers of dlfferent mat eri al s seI ected

sﬁéggla%%uamtﬁ ot gg@agaggé d§£H'ﬂratn9>

maybe treat ore use 1 n such a way E%t It
becones el ectricall conductive. On the other anga1 to
y

itsplé cae he Bravapisd and thephataseiver by therhiapsiae ks

and the tike. It is possible to use a union weave for
rémkinéh tHe iateaiodizta btdnsferidy ehdideer. TTBerfitd tAGIsEY NQ

process of the core layer is not particularly Iimted.

N LT X Wi LA N R

app]icatien of transfer bias at the time of secondary transferring becomes

‘relatively easy.

The materials making up the intermediate transferring member is not

- particularly limited, and may be selected. from known materials accordingly.

Examples are named hereinafter. (1) Materials with high Young’s modulus

(tension elasticity) used. as a single layer belt such as polycarbonates (PC),
polyvinylidene fluoride (PVDF), polyalkylene terepht:halate (PAT), . blend
- materials of PC/PAT, ethylene tetrafluoroethylene copolymer (ETFE)PC, and

ETFE/PAT, thermosetting polyimides of carbon black dispersion, and the like.

These single layer belts having high Young’s modulus are  small in the]r '

- deformation against stress during image formation and are particularly
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‘shape is piaced on a nold or the like and a coating

| ayer is formed on top of it, a nethod in which a
cylindrical weave is dipped in a. liquid rubber or the
Eke so that coating |layer(s) is forned on one side or
on both sides of the core layer and a nethod in. which
a thread is wound helically to a nold or the like in

e RlRe o Bl o R LR IR BRI Poq B B olor image

el ongat i omnd contraction of the surface_ 5 becones
fprmafeorn n 42 oghleser mle kayesbelthasing abavesdessribed belt having
dependi ng on the hardness of the elastic |ayer.

HiAH SRWAE's R6dHINE £ATAUBHseOlayet, Qiidielli Rithas dsurfa@@tlgﬁ&t hAd an
i ncreases, the size of inmages are al so el ongated and

contracted signi.ficantl Therefore, too C

PR oL SR 2 g She pefipbirgt sids ot tbe e g The
The transferring units of the first and the second
doublesdretripla dayqrr edle hablay caabilayofaprevesiper drauatein ankined
unit which releases the visible inmage forned on the

. tp,t oLdj3ng:-nedi i b .
RS QA0 S Ly WRASSSUCROSIE YRR O 4 et i
transferring unit. The transferring unit_raybe a '
relofimely longmﬁ impedulps that incerparatesr rabbarsor an elastomer.
di scharge, transfer belt, transfer roller, pressure

TP RiadvhiaRboudin REPEROD: aliiodhSs SFint Aestiif unclb8F conter

exanpl e. The recording nediumis not l[imted as |ong

as.it.is,.capable,of .transferring.unfixed i es e
POEHAS BN anes ik od L Reters o AR RATN Y, Ak zewidth of the

“recording nmediumis typically plain paper, and other

bektvedentlsars dube adle? @rpongied byllezrmmd heegyt iih@ the €IRAERJity of
sheets for overhead projector (OHP) maybe wutili zed.

| e??eigéx?ﬁé}hg g}g; teai%%rﬁfe &Rr tr@]férs,f iil: é&x‘?p}&%m\! h%hﬁh&aﬁé‘@t%e belt. It

is also cost effective for not requiring ribs or units to prevent meandering.
Conventioné]ly, intermediate transfer belts have been adopting fluorine
resins, polycarbonate resins, polyimide resins, and the like; however, recently,

elastic belts in which elastic members are used in all layers or a part thereof are

- used as the intermediate transfer belts. There are some issues over transfer of

20

color images by resin belt as described below.
Color images are typically formed by four colors of color toners. Tn one

color image, toner layers of layer 1 to layer 4 are formed. Toner layers are

. pressurized as they pass through the primary transferring (in which toner is

transferred to the intermediate transfer belt from the photoconductor) and the

secondary transferring (in which toner is transferred to the sheet from the -
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recording mediumusing a fixing unit. The fixing may

be carried out for each color when being transferred
to the recording nedium or sinultaneously when all
colors are being lam nated. The fixing unit is not
limted and may be sel ected accordingly, however 5 it
is preferably known heat applicati on and

SRRl GhnRPr ROL) pm PR EpvE b Siiiad P Fldl 7,

conbi nati on_of heating roller, pressure roIIer and
necn‘@lm@g s Pethe cohegive fasce inkeeasah pheemeraysudyascirgpents of n
the heat application and pressurization wunit is

16485 6F aRIpHuBAF HBeLH6hd HRafds drh SkelyB Q¥RrO pSir{é@ besin b]eczlts

fixing unit may be used in addition’to or in place

fIXI nd _fixing unit e the a ation.
dfep eﬁ%mndﬂf%]@ t?lﬁ%?l?fa b el enfcombross

f|X|ng unit mhlch fixes a toner inage on a recording

thettnenlayerd and tiereforoetiendropadits are Bkgbass@dur. bet ween a

heati ng nmenber and a pressure nenber and is

trans 5 I

the. nOser Ry il ethrld VoBaB P Bntink 1 pBOS A o pibhs ypes

whi ch renoves the toner adhered to at |east one Qf t he

ofipaner wych aeddpanean napérorhe psperhavende roughdsurfiee 13 he

surface pressure (roller |oad/contact area) applied

t tth AdoRSIES R iRRAS to ha
yeLe F%&g%%?gsggago Aing A roBEll SR ITRRAY o hitve a gap

bum P SH%J*??F%H i &ge%a?e pHEE ﬁéﬁ%@?@%ﬁ%&gw

230 and pressure nenber 232 and while the recording
timafor eries. ngVhea tiskponhelr piaanate df se@adagniralisfer section is

.~ recording mediumare fixed. The heat fixing unit

_ l%ca%%s ij&fs)rtﬁetrﬁ%%%g' sl ﬁlg e@xﬁ%@%&éﬁ%@&ﬁe@iﬁm of tﬁe%ﬁ&slayers

becomes high, resulting in the letter drop outs as described above.

Elastic belts are used for the following purpose. Elastic belts deform

cor_i‘esponding to the surface roughness of toner layers and the sheet having low
- smoothness in the transfer section. In other words, since elastic belts deform
 complying with local roughness and an appropriate adhesiveness can be

" obtained without excessively increasing the transfer pressure against toner

layers, it is possible to obtain transfer images having excellent uniformity with
no letter drop outs even with the paper of low flatness.
The resin of the elastic belts is not limited and may be selected

accordingly. Examples thereof include polycarbonates, fluorine resins (ETFE,

PVDP), styrene resins (homopolymers and oopolymer_s includjng styrene or
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the surface pressure (roller | oad/ cont act area)

applied between the heating mnenber and pressure
menber is adjusted to 1.5x105 Pa or |ess. Higher
surface 5 pressure inproves the fixing and/or prevents
hot offset in a w der range; however, strong pressure
cause e.g. crunple on a paper easily. The cl eaning

[ r ' ontact with
SRRl TR s g UGB 55
remove toners adhered thereto, but not [imted to
relyremethdstyzsenes Rowend butadieneepmlymer, styvene vinyh chigride
menber may renove toners 1 o adhered to the pressure

c%ﬂﬁﬁér, $32eVd-Ang] AQDAE cHFPMER S FRAD 8laldiB deid cogmlymer,

ternatively, the cleaning nenber may renove toners

- adhered {o the. heatin menber . 232 _via a. toner
S%%%ﬁ@% ROV TDERS (e Bty AETS1ale SoRalyms stxiergiethyl

the heating nmenber 230 although drawing is omtted In
aeryhute cepaliaher, agpend-butyb acriylate ogpolybt, sty@eis-odgkbacdylate

. heating nenber 15 equi pped with a heat generator, a

, equi . ‘ : Sl m
ol ol HREn PR Rk R BED, sGRAEA Blacrlte, ¢
menber whi ch nmakes pressure contact with the heating
conohbeersstaretvonethylmethneykate cepolanen siynepenetbylim  on
whi ch an unfixed image is formed after electrostatic
nidtRAS Re cd I?%ﬂ%ﬁ 4Rt 1 ideehdcriBaR ol PP eHe 18
member to p% 0 thgggby eat and ##ﬁ the Sgggged inageFl
Such fixjng unit ingcludes, for exanple, so-called surf
SWF?(‘P%%"’Q@WIB%‘: yiﬁcry @POW?&?WE%"'I‘WE@: ERR o
fix an image, as shown in FIG 13. . X32 In this surf
cépolymer, aad tleelikd, heothydansthakiylate3bdin] buigl heghadrelsitstaai,

~film having the shape of an endless belt, which is

_ eﬁﬁrf Qgr%gatg Efgslf&%u%ylde{clryvllapegrersﬁll, ln:(leordiﬁed acryhc resins

( silicone -modified acrylic resin, vinyl chloride resin-modified acrylic resin,

" acrylic urethane resin, and the like), vinyl chloride resin, styrene-vinyl acetate

copolymer, vinyl chloride-vinyl acetate copolymei', rosin-modified maleic acid

resin, phenol resin, epoxy resin, polyester resin, polyester polyurethane resin,
 polyethylene, polypropylene, polybutadiene, polyvinylidene chloride, ionomer

re_sin, polyurethane resin, silicone resin, ketone resin, ethylene-ethylacrylate

copolymer, xylene resin and polyvinylbutylal resin, polyamide resin, modified

- polyphenylene oxide resin, and the like. - These may be used alone or.in

-.combination.

B Rubbei‘ and elﬁstomer of the elastic materials are not limited and may -

| ! be_select_ed acdordjngly _ Exa_mples thereof include butyl .rubber, fluorine rubber,
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356, driven roller 357 and heating member 352 which is

fi xedly supported by a . heater supporter | ocated

. between and bel ow both of these rollers. 5 The driven

roller 357 also serves as a tension roller of the
fixing film and the fixing film 351 rotates

cl ockwi se due to a clockw se rotation, showm in the
EhHrSbba ethifendi-¥ylond Alber (EFDAG, NBRA! Tonal speed
ao the ?%(?ng i II}rIr‘wlls}g algj1 ust(eEdﬁtI(\)Bbe equi val ent to
the speed of _a transfer material at a fixing nip area
aElSﬁmx e%’“ﬁ?%&‘ﬁﬁ‘é’rﬁﬂ natural yybbere1sppseng FubbeTm cont act

each other. 10 Here, the pressure roller has a rubber

- sBirefé-batddisies rubba Botadid rubbbe aﬁ@béﬂeiﬁMpiluﬁ@ réd¥ber,

silicone rubbers, and rotates counterclockw se while

ressure cpntacti the fixing nip area L at

eHodea propglens derpgPaas chlorgproti gblior ¢iorgultpalil such
filmthat is excellent in heat resistance,
polyedadens, chloyinaved polthiylenditrethane subberf symaiitactis t he
fixing film351, and its total thickness is not nore

t - .

B e e R S S T SR L
as pgal yi mi de, polyetherimde, polyethersulfide (PES),
pplyauifuazedsubber: pelypeiosnererubbes hydragenatedynitls gpbber,

copolyner resin), or the like; or multi-layer film

teamuplaitR@last@he@Xpoipbigrerd clfstiinkeh, pklybREA dla¥ehersand,

20 in the side comng In contact wwth the imge, a 10

t hi ek, parti | ayer ,of fluoro-resin such.as PTFE
polyappT RS elSippm oo hane slgstonprs pAymde clggomers.
is coated on the base |ayer and contains electrically
polyntescelastomens, eolyabter elastments santd fudranearesinf elestgmess), and
fl uorocarbon rubber or a silicone rubber, which is
t&o%éa_d e or 13, the heating
menber 12{5%59%2% ﬁgsggspectmiﬂslg%@ﬁgggé of a flat

substrate 353 and a fixing heater 355, and the fl at
subst TBe eomiyetive agentafor refistance adjustment are not limited and

may be selected accordjngly _EXamples thereof include carbon black, graphite, |

- metal powders such as aluminum, nickel, and the like and electric conductive -

- metal oxides such as tin oxide, titanium oxide, antimony oxide, indium oxide,

potassium titanate, antimony tin oxide (ATO), indium tin oxide (I'TQ), and the

like. The conductive metal oxides may be coated with insulating particles such

as barlum sulfate, magnesium silicate, calcium carbonate, and the like. The

"+ conductive agents are not limited to those mentioned above.

20

Materials of the surface layer are required to prevent contamination of

- _' the photoconductor by elastic material as well as to reduce the surface friction of

the transfer belt southat toner adhesion is lessened while cleaning abi]ityrand the
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5 materi.al having a high heat conductivity and a high
el ectric resistance such as alum na. A fixing heater
fornmed of a resistance heat generator is arranged on a
surface of the heating nenber contacting the fixing
filmin the longitudinal direction. The fixing heater
IS one obtained by coating an electric resistant

KBS R traidfel paspefd/ &€ ifpFovbaZ NVRMe ‘wlﬁcﬁfe‘éﬁ?@s surface
printing so as to have a linear 10 shape or belt

shape. Both ends.of the fixin eater have. el ectrodes
oo GHjAnCEhbrcation by et Gemmbhation of
generates a heat when electricity passes though the

pelyacttiache spolyestdesoxy aedin xambtHedikeanay be dispersea for3a=B.

formed of a thermistor is provided to the substrate

f ' h .f ac which th
RptalE R A BRBR MRS Bche or AT Aol s o,

 of the substrate detected by the fixing tenperature

combanptionag different partigletdianctays of porders ot partictestsuch as
shown), then an electric energy supplied to the

ffdoﬁ%@&eﬁﬁ,%ﬁri&ycdhﬁ%uﬁﬂﬁéa&%ﬁ Aloridd) Gitd el @R%ide Ksilicon

er 1s controlléd to a predeterm ned tenperature.

nme
The . fi xi.,n it Is t li.mted o the above-nent|oned
| ceﬂw@e’@fﬂﬂi tﬁa Dhigy i feleé}&dgtl% itaswmeseble tp use a material sughast o

use the surf fixing device because of availability of

flucrige riibberithat Breated withsheab sbé tiglt saflidriticndchuBiver idtfinshed

is efficient and can shorten the rise tinme. In a

Oﬁﬁﬁ%§?ﬂg&ﬁﬂ?ﬁﬁ%%%t%%$%@%%§§$3%ﬁ@#% conprises a heating

,a I XI'ng f ss belt-1like toner

‘- heating medium and a pressure roller, wherein the

heat i Egamplésef manufactnsing girocesseagf the keltsandude it inot

heated by electromagnetic induction, the fixing

1ia@td Bo ceRtrFUEATIRAIHRAh Hhigh nlfeliis B@&ltédriﬂwg‘a %ﬁjﬁ%

the toner heating nmediumis spanned over t

roller_and th fixing roller, i.s heated hy the ., .
“J‘Jé‘é‘irﬂ% ﬂl‘@i F%fg}‘méf#aﬁlﬁ, sbrayt apnligatgn %@ﬁ@ﬂrﬂdﬂ%ﬁi paintpp

- sprayed to form a film, dipping method in which a cylindrical mold is dipped into

a solution of material and then pulled out, injectiqh mold method in which

material is injected between inner and outer mold, a method in whicha

- compound is applied onto a cylindrical mold and the compound is vulcanized

20

and grounded. In general, two or more processes are combined for:

- manufacturing belts. -

| Methodé to prevent elongation of the elastic belt include using a core

resin layer that is difficult to elongate on which a rubber layer is formed,

inoorporating a material that prevents elongation into the core layer, and the

- like, buf.thé methods are not particularly limited to the manufacturing
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pressure roller is brought i nto pressure contact with
the fixing roller via the toner heating nedium and

rolls in the forward direction towards the toner

heating mediumto forma fixing nip portion, and
wherein a recording nmedium to on which an unfixed
image is fornmed after electrostatic transfer, is
-p;;r)assed bet ween the toner heating nedium and the
?wg%l?re menber to thereby heat and fix. the unfixed

immge. Suitable exanples of such fixing unit include

the f Examplesvifthaumdenils gonsructimgéhe coredapegribat prevent
|nduct| on heati ng (IH process as shown in FIG 14. z5

%E&l?{gné‘.\ﬁﬁﬂ 3 t
%ﬁ%&%%%ll ng fixing unit ”r xﬁ’gguﬁ‘c% accor ﬁr%and

n IHpro S) whi ch a heating unit thereof IS,
tfaehg &1 SwRteHicBpers %ﬂaapelyeﬁbe&@her%%ea fibgrs, agiylie fijers,
heati ng nmenber containing a netal nmenber to generate
pbBalefibyfilels poly@imd akbhel fieds) oly@iny] chlapdk ¥betdie Joul e

heat caused by eddy current generat ed to a magnetic

olfiirigdl FRORAE S SRR RMHRR eRalBS RhR | Cos

a heating roller 301, frxr ng roller 302, heat

| ppb’ﬂmsmthylemﬁeﬁbere,tphwnl fikeearsi angl tﬂmdﬂmni)low&lc Blpedts £6¢h as

pressure roller 304. The heating roller 301 is heated

* chiboRITE AIRGRBLCholo N IEH A Phe R LHFARAR LA fin

unit 306. i'xin i's arran
to the heating roIIer 301 The .end| ess heat resrstant

figans; coppsr fikersganththediksy apd muderialsthaiguedn pdprmof a weave or
fixing roller 302 and is heated by the heating roller

 t4d neithd @ddds TinsHolRl e hevad Ah4l the shateralkyart het hidlidedng

of one of these roller. The pressure roller 304 is b

tﬂoosg% S(mbedabgressure cont act with the fixing

Athread may be one or more of filaments twisted together, and any
tw1st1ng and plﬁng forms are accepterl such as single twisting, mlrltiple twisting,
doubled yarn, and the like. Further, fibers of different materials select,ed from
_a_bove-xt:réntioned group may be spun together. 'The thread ntray be treated.
before use in such a way that it becomes electrically conductive. On the other

hand, the weave may be of any type including plain knitting, and the like. Itis

~ possible to use a union weave for making it electrically conductive.

The manufacturing'process of the core layer is not particularly limited.
Examples include a method in which a weave that is woven in a cylindrical
shape is placed on a mold or the like and a coating layer s formed on top ofit, a

method in which a cylindrical weave is dipped in a liquid rubber or the like so
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'-rbIYer 302 via the'belt 303; and roll's in. the forward

direction towards the belt 303. The heating roller

- 301 conprises hollow circular cylindrical magnetic 10

net al nmenber nade ot for exanple, =in, cobalt, ntkel,
or alloys of these netals, and this configuration
enabl es | ow thernmal capacity and fast tenperature The

thhXbinkqhié(s) ROBHBIBA bAE SidR of QB%Gtmﬁﬂ?@&%ﬁe %@&qan,gér and a
an er

metal such as 'stal nl ess-st eel an elastic. ne

302b whi ¢ch.is made of siljcon_rubber 15 having, heat _.
- m@ipée% ot

h 3 thespd i wernd Belically te 8 mold orthalikecimanaybiigary

-cored bar. 302a. In order to form contact parts with

pitchl febtienn aedinglaydt ifirkedthéreen. pressure rol ler 304
and the fixing roller 302 by a pressing force fromthe

P oSS 0% i 5 Ao s

heating roller 301. This configuration makes the

hebaneslargegatinay caosofrackeohdwtsunipce byerdepodingomwthe

. smaller than that of the fixing roller 302, and thus

HBnS BRI eSO U SRR b AP QD NBEIAD

time 1s shortened. The belt.'303 which 1s sp

the heating roller 301,  and the fixing roller 302, is
cRREFREIPIINCIeagem thr tiza ok images pea sleeplongated and sentraeted
~heating roller 301 which is heated by the induction
siigifidanglyu "Therd@re, thh @uchifiidk@bss, Ao Immdriese, BQbt and
302, inside of the belt 303 is consecutively heated

a a result, the entire belt is heated. The
il

e roller 304 conprises a cored bar 304a 5 which
is a circular nenber made of netal having good heat

- condu@hetnsacingamits of the Gvshapd éhe saeppd transfeatingi num

and an el astic nenber 304b which is arranged on the

| ﬁ%fﬂfﬁmﬂ%&ﬁggﬁe&aﬁ&%@%ﬁemﬁmlﬁs%ﬂ%g\g{,igl&mge

resi stance and toner releasing properties.
t he above-nentioned netals, stainless (SUS) nmay. be

 formad qitherhoespreiualas tothe secording medium side by charging.

~There may be one, two or more of the transferring unit.

The transferﬁng unit may be a corona transferring unit based on corona
di__scharge,. transfer belt, transfer roller, pressure transfer roller, or adhesion
trapsferring anit, be" example.

The recording medium is not limited as long as it is capable of

transferring unfixed images after development and may be selected. accordingly. .

. The recording medium is typically plain paper, and other materials such as
- polyethylene terephthalate (PET) sheets for overhead projector (OHP) may be

The fixing is a step that fixes the visible image transferred to the =
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10 The pressure roller 304 presses the fixing roller

- 302 via the belt 303 to forma fixing nip portion N.

In this aspect, the pressure roller 304 has higher
hardness than the fixing roller 302, and thus the
pressure roller 304 nakes inroads into the fixing .
roller 302 (and belt 303), which causes the recording
nmedi-um 311. t o _be arJd anged. al the circunferential
R redipe uclie RS0 Soe TRORYRE iy Gl OubTor opeh
this way, the effect that the separation of the
cploe wiginrbgingriednsfer8d to thaorecoddmpmetdi@ddrissn fikanddusht whien
i s achi eved. The induction heating unit 306 which
fots hiEhdiERdiighatsy. | er 301 by neans of
Y % gﬁ%tion conprises, as shown in FIGS

el ectromagnetic in

14, 15A and 15B, an EX'C”;LI;? coil 307 as a mmgnetic
fi el d Thedeing v 1s pgtdimifed '

wsy begiglegtedagcondiedy, however
around which the exciting coil 307 is winded. The coi

ighdipefepddy Bno®8 hehBaplREEibY add hasgaeizAitord $6it O UEQimples of
circunferential surface of the heating roller 301 and

i In.a hahf cylinder s .. As .sho in FIG 15. B

syt hicpdlEed o FombiRion B fting Foler AP Rt Toheh Rd o
alternately wi nded along the coil guide plate 308 in
combinaiponaif hdatieg tollen préssune rdllestandendidss belt 304d the liker m
the exciting coil 307. Note that the oscillation

 Tr cquangaeoli gl fithe hA AU RERINE Ebooftifion

Qutside the exciting coil 307, an exciting coil 5 core
umygs preferably89°%r 4og¥00¢- a ferromagnetic material such

as ferrite and is in a half cylinder shape is fixed

t 0 anFexiHet, iBweiptica Pieing upRGhAY BE usBRMREIdd#iéh @6 in place
closely arranged to the exciting coil 307. Note that

R OGP g Lo” St

high-frequency alternating current of 10 to 1 Miz, and
pref ebmblpref2taliéizspect, 3b6 fikingkint isa bepphixiag vmiowhichedixes a
driving power source to the exciting coil 307, thereby
- nat i ticytield 4 sqae ed. .
b(gfbtrgi!ru% o) angecﬂPca.lﬂg ijulgdeJ]t.lgf ohileS g Q&B?JJEQ md@fm is passed |

I ng magne

* between a heating member and a pressure member and is transported.

In this case, it is preferable that the heat fixing unit oomprises a
cleaning member which removes the toner adhered to at least one of the heating

member and the pressure member and that the surface pressure (roller

~ load/contact area) app}ied between the heating member and pressure member is -

1.5x10% Pa or less.

As shown in FIG. 20, the fixing unit is, for example, a heat fixing unit in

. which a recording medium is passed between a heating member 230 and

pressure member 232 and while the recording medium being transported, toner .
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~works on the heating roller 301 and the heat
‘generating layer of the belt 303 in the contact

region WL of the heating roller 301 and the fixing-
belt 303 and in the vicinity thereof Inside them
eddy. currents | flowin the direction B preventing 15
change of the alternating nagnetic field. This eddy

on tfgﬁf%élrg%gncgﬁ?dﬁﬁg (ggtﬁ dhﬂw é%lﬂgﬁ% h elg%s 2

: eneration |aver .of the belt 303 mai nl 'y |nthe
| Jesping me SRR & 274 whiehremayeatoness a@heregio thecheatibgisaerpber and

303 and in the vicinity thereof the belt 303
the nguirfase Ngetdige Nedller’ BhiR6n136H adétd) ipiRicdcbétwaen ethat héting

| ayer is heated by nmeans 20 of el ectromagnetl c

|nd clio The |nne sur ac
A A reon e ey ahen s g bbled GPES O o gpdbos; Fhighor surface
tenperature det ecti ng maans 305 which is arranged in
peessuze timpirovest e fimvgr apdiof gqueveritstig et 1808 Witlet heange;
vicinity of the entrance of the fixing nip portion N
u [ av
HORES %ﬁé%%%é%%%% SSERHE i %ﬁ‘%ﬁ‘? o ohO g
f| XI unit used in i nvention | s.not lLimted t
A% RE direstly ;mg&t eﬁm@a@@bmh@e@aaﬁg mmber 230

process. However, it is preferable to use a fixing

© odpiréssaes afcthlng 232 @relnfdvier toaesSadiRead Skerbto, Has nbt tiddited to

efficiency of heat transfer than that of the hear

ol ler type fiXi abI thesortenin of
ol e it B, s L 20 B Y e topers
a fixing unit allow ng qwck start up or
adheredy tes dhé ngessire tbinbed, 232s viac hi wned. reixﬁ)vﬁtg member 284.
charge-elimnating is a step that applies a discharge

AU 1y ASLSERRIG B RS, g PP

char ge- ellmnatlng unit is not particularly limted as

E mespber 232 via jastoner Temoving member 284 to be brought into contact with

the heating member 230 although drawing is omitted.
In a preferable aspéct, the fixing unit comprises a heating member
equipped with a heat generator, a heating member equipped with a heat

generator; a film which contacts with the heating member; and a pressure

_member which makes pressure contact with the heating member via the film,

'wherein a recording medium, on which an unfixed image is formed after_

electrostatic transfer, is passed between the film and the pressure member to
thereby heat and fix the unfixed image.

- Such fixing unit includes, for example, so-called surf fixing device, in

~which a fixing film is rotated to fix an image, as shown in FIG. 13.
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capabl e of applying discharge bias to the .

phot oconduct or such as di scharge 15 | anps, and maybe
sel ected from known charge-elimnating units
accordingly. The cleaning is-a step in which residua
el ectrophot ographic toner on the |latent electrostatic
‘i mage bearing nenber is renoved, and typically

e AR AT s bR T bR et i

el ectrophot ographic_toner on the latent electrostatic

- havege theeshapepf randretlessehelt, mehicks sdspanvedciveanid regduwing roller:

may be properly selected fromknown cl eaner and

PO EP rdIRE 1389 SeICmPLIEN36) GARAY is BlAR ARLAI by &

eaner, aner,

eaner, magnetic ro
brush cl eaner, and web cleaner, etc. The recycling is
heatarsypporteploeaied hetvegenandhalew betugfitheseggiless. t oner
renmoved by the cleaning is recycled for use in the
devel dbiendriveaneblley B6T Aldoy/serP&y A& MBASIOY ralldresibbifgng film,

“unit. The recycling unit may be properly selected from

PR S5 BRG S Rl C B0 By ) it Pl i

~carried out by a controlling unit. Any known

the figuse.| ofhtheudirivinghzallers Thisattatiafal cpeed of [thadgitihg film is
o performance of each unit nay be sel ected '

 RESAAI Y Bt BB (ybRSHE WIS SUPHAS nip area

sequencers Or conputers, etc. An aspec
operation of the image form ng net hod perforned by

Ly wheyepresswesobey Mﬁﬁnﬁn@aﬂmﬁehpmm is

descri bed referring to FIG 2. The image form ng

appar #leus, 0 prbaie i lllEF Gas2al sulitiyi @RSE: Wadr hhGinkSgood

phot oconduct or drum 10 (hereafter referred to as
rel%ggatb%gt?rn dust o %i?ict))neasru%bers, and rotates counterclockwise while

 pressure contacting the fixing nip area L at an overall contact pressure of from 4

kg to 10 ke.

Such film that is exde]lent in heat resistance, releasability and

- durability is preferable as the fixing film 851, and its total thickness is not more

than 100 pm, preferably, not more than 40 ym. Examples include a monolayer

film of heat resistant resin such as polyimide, polyetherimide, polyethersulfide

(PES), PFA (tetrafluorostyrene-perfluoroalkylvinylether copolymer resin), or the

_ iike; or .multi~layér film comprising, for exémpie, a 20 pm thick base layer, and,

-in the side coming in contact with the image, a 10 pm thick parting layer of
- fluoro-resin such as PTFE (tetraﬂuéro-ethyigne resin), PAF, or the like, which is

- coated 011_ the base 1aye_1' and contains electrically conductive material, or an
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latent electrostatic inage bearing nmenber, the charge
roller 20 as a charging wunit, the exposure apparatus
30 as an exposure unit, the developing unit 40 as a
devel oping unit, the internmedi ate transferring nmenber
50, the cleaning device 60 having a cleaning bl ade as
a cleaning unit and the discharge lanp 70 as a 20

oBl5HERIR of ) L ookl BRESH Sl pbat it FpRRA on

three roller 51 placed inside the belt and designed to

~ thebawdemsi e in arrow direction. Apart of three roller

10

15

20

.a;a
1T
n

51 function as a transfer bias roller that can

| pri g FRGS PeGhE iRdtihE IShRdr Rioas., thid\espREd @REMposed of a flat
‘transfer bias, to the internmediate transferring

nber . The .c| eani ng it 90 with cl eani_ng .bl ade
sp S‘Ff‘tﬁc%% IR E gty g KT AR W Fodnfaied of a
50, and the 5 transfer roller 80, as a transferring

nutefialhavihg aaligh heat tinduetivity andfehighi Aectfio tesistance such as
transferring the devel oped i mage, toner inage (second

RSP B Bt S0 Bl R % oma

‘the cleaning unit 90. In the surrounding area of the

[0} =nn}

- sirfhen nk thexheating megraber enptactinghthe 68ingt il dorthe dongitudinal

charger 58, for charging toner inmge on the

dirbgsAre diRd tﬁ:g%% RdeARs {Lhhd BBLARIDSY ARkink SrPLREGHE resistant

bet ween con area of the photoconductor 10 and the

i nteryedj ate, transferrjing nmenber 50 and contact, area,,
mterpbsuchas R nai doel et &t FHREPTHRABIERE 5022 Hihayee linear
transfer paper 95 in the rotating direction of the

shapeesiivdi diapet r Bogf @idsiofghefiripgrheater hive etteetepGnshown)
unit 40 is constructed with devel oping belt 41 as a

.adevel ' nb | ack, d [ '
o805 B ROl 5 PSR R, g

~unit 45M and cyan devel oping unit 45C that are
- thenghathesélectooded. | Rurther; sufixingridimpgratuee sexisod 58| fopned) of a
" belt 41.. The bl ack :

| thermistor is provided to the substrate on the surface opposite to the surface on

which the fixing heater is arranged.
Temperature information of the substrate detected by the fixing
température sensor 358 is transmitted to a controller (not shown), then an

electric energy supplied to the fixing heater by the controller, and the heating

'~ member is controlled to a predeterinjned temperature.

The fixing unit is not limited to the above-mentioned surf fixing device;

B however, it is preferable to use 'the surf fixing device because of availability of

image forming apparatus such that a fixing unit which is efficient and. can

shorten the rise time.
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- devel opi ng unit 45K is equi pped wi th devel oper

contai ner 42K, devel oper feeding roller 43K and
devel opi ng rol l er 44K whereas yel | ow devel opi ng unit
20 45Y is.equi pped with devel oper container 42Y,

devel oper feeding roller 43Y and developing roller
44Y. The magenta devel oping unit 45Mis equi pped wth

devel qpefp &%fhﬁle%%f)e&z Mhedg¥abonst doffiftits 4 Mehfihe4d3lby, a
and devel oping roller 44M whereas the cyan devel opi ng

B B A B B o oo O A e ol

44C. The developing belt 41 is an endless belt and is

- vehdreindéle hedtivee moliernisnfoeihedfoflee hagrietic | el amd is heated by

rotatable_and'the part of developing belt 41 is in

. oﬁgg r
Pehar ge ‘Tt: Iﬂn %Og’n%ég €s H&]{‘I%t %%%ﬂn%a U c?al%ﬁgfpo E%Oﬁea%mg
evenIy |n the I mage forntng apparatus 100 as shown in
rellex, the tones hespagumedivap ja spanred3overxiheskeatingatler smd the
on the photoconductor drum 10 and forns a | atent
fiehReidIes tidhbsted H0the BB aBUSE b528ldhy PhdsBB88ers, th
formed on the 1o photoconggbtor drum 10 |s % hen ers, the
devel o t he ner fed fraomthe .oping unjt
PEESSPEP v@t Qéess‘l‘#‘ec?’:&ﬁ%tr Withethe Sxngipafier via the

transferred onto the internediate transferring nmenber

- téterbedthe wediageamppbllcth thefntwed disddtion hivaads the toner

primary transferring and it is further transferred

SR DR PTAES BOBET L) BRSRRE Mg modium,

fornmed on the transfer Faper 95. The resi dual toner on
onhwhishotn codiked tioragel1® dnafierdelogtrodiatic [teansfery is passed
.60 and the charge built up over the photoconductor 10

bbGvde PR tBhéd HedipIPHRAIEY drdeiHdi Hebane %éﬁﬂ@r Pthel dheat

ot her aspect of the operation of image form ng met
“of _th fion by imge form ng apparatuses of the
@é‘ﬁf‘?aﬂgt‘%&d’é%r bed referring

- Suitable examples of such fixing unit include the fixing unit according to

an electromagnetie induction heating (TH) process as shown in FIG. 14.

- The IH fixing unit used was so-called electromagnetic induction heating
ﬁ}dng ttnit {fixing unit according to an IH process) in which a heating unit
thereof is, as shown in FIG. 14, a unit configured to cause a heating member

containing a metal member to generate heat by electromagnetic induction,

~ namely, the Joule heat caused by eddy current generated to a magnetic metal

member due to an alternating magnetic field.

The image-fixing apparatus shown in FIG. 14 comprises a heating roller

'30_1, fixing r_oller 302, .hezit .resist:ant,belt (ton_er heati_ng medium) 303, and
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20 to FIG 3. The i mage forning apparatus 100 as shown

in FIG 3 has the sanme |ineups and effects as the

i mage form ng apparatus 100 shown in FIG 2 except
for the devel oping belt 41 is.not equi pped and the

bl ack devel oping unit 45K, the. . 142 vyellow

devel opi ng unit 45Y, the nagenta devel opi ng unit 45M

d I I d I .
A R, ISR SR L L, By s
FI G correspond to the symbols used in FIG 2. FIG
m@dmv@" a grcﬁl@mu iheangfingfusQl.i drheofixing refer 3@2 ismayenged

formng 5 apparatus provided with a heat fixing unit

pakalldleol fhee RbAGRs 3080erC QOP! | Tho Lddi&s B@d%efes%@&&r g 9%B03 is
to one of the first and second aspects of

|nven&0|{;]gerknr 1<;)hq~rgdevel g@ferAﬁsféﬁg&‘ réﬁ%ﬁé?nbm 35 e{tgé%rsthe

provi ded thereon and the copi er main body 350 IS

heatiug delér @301 pandsivdietin Handrrb® O\ diedtiohdy thie gelliag af\we of these
450, an automatic docunent feeder 600. to is provided

< b P R e pU R e R e K Thl i

drum shaped phot oconductor 210 as an inage bearl ng

- rollerh)2 vig the deltd3QB, andotells gi the deward direttion ewards the belt

devel opi ng device 212, a transferring device 213 and
gphe cleaning device 214 are provided surrounding the
photoconductor 210, each being placed in the left of,

15 be n the_right of and above the photog¢andquctor .
in thé‘gﬁ &tegtmﬁgm 0% 801 compges Hliovb KECBlES ﬁﬁh@é@?ﬂﬂé@mﬂ

(countercl ockwi se) A. In the devel opi ng device 212,

' nidtal memnber afade i fornysanipleirdrs colgdt) nékeR or hlGyeof these metals,
- therein, the toner Is deposited using a developlng

LIS obRAORYELRPotds I SHbpRAPELRBYMAE HOPOSBRarre

The fixing roller 302 comprises a cored bar 302a made of metal such as .

stajnless-steel. and an elastic member 302b which is made of silicon rubber

~ having heat resistance in solid form or in foam form and coats the cored bar .

302a. In order to form contact parts with a predetermined width between the -

pressure roller 304 and the fixing roller 302 by a pressing force from the

pressure roller 304, the outside diameter of the fixing roller 1s set to larger than

‘that of the heating roller 301. This configuration makes the thermal capacity

o_f the heating roller 301 to be smaller than that of the fixing roller 302, and thus

. the.heaﬁng roﬂer 301 is rapidly heated and warm up time is shortened.

'The belt 303 Which 18 Spanhed over the heaﬁng'ro]le_r 301 and the fixing
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. 20 The transferring device 213 is constructed such

that transfer belt 217 is spanned around -upper and
| ower rollers 215 and 216, and the transfer belt 217
I s-brought into contact with. the surface of the
phot oconduct or 210 at a transfer 143 position B. In
FIG 19, a toner supplying device 220, which supplies
t el. o Lce 2 [ r oyi ded
IS, R RRadl gt LR SRWAARELE Fofl fpa' e et SGer
cl eani ng device 214. 5 Inside of the copier main body

- 393 ovhigh g dwated: hyidhe rinduetione heating uaits306. prlhend byt roHate of

transports sheet "S", sent out froma sheet cassette

rélicks 303 ahil 304, inkAk oF RS bl S0P 6hselaitely Blatell AR ﬂs%‘éﬁ%ult,

part to upper part, through the transfer position

0 st.ac osj tion. e sheet tran rt device C
t %ﬁﬂﬁ%ﬁ@g i bt iﬂ‘bﬁ?‘iﬁs‘b‘iftw 3 Fisgh@ gpred bar 304a

feeding path R2, and sheet transport path R 10 And on

- vitieh Bhegicularanspbei made bf et haeRigsiood blbhetondddtainse such as,

provided at a upstream position of the photoconductor

e [ XI I. 22 s P I- s
e Sy Rt b bR S e R o et 20ty which i
heat fixing unit 222 which will be described in
agramgpd oh ghe purfacetd shisregreddareillg radthaschighbadierepistae and
and pressure roller (pressure nenber) 232 are

vj ingd iBer i tmbiatd NGai
ey e O o g oS54 B Sokarperes

RSy B2 el inbrerdd RS, of ) er for provi ding.

tear-resistance 238 are provided. And further ahead,

di schZhgerasankriler B4 grasba tigefigiogirbllan3023a the belt 303 to
provi ded where a sheet on which inages are fornmed is

fcﬁ%rigﬁ tﬁ(é ‘ﬁg[f 5131' @gﬁggtﬁ h I%atg]gs géep\éiﬁéiet%g %%esisﬁrep {'o(if‘é.jr %Sg hta(s) higher

t'he " copl er

hardness than the fixing roller 302, and thus the pressure roller 304 makes
inrbads into the fixing roller 302 (and Belt 303), which causes the recording
medium 311 to be arranged along the circumferenﬁal shape of the surface of the
ﬁressure roller 304. In this way, the effect that the separation of the recording
medium 311 from the belt 303 is facilitated is achieved.

- The induction heating unit 306 which heats the heating roller 301 by
rﬁeéns of eléctromagnetic mduction comprises, as shown in FIGS. 1_4, 15A and
15B, an exciting coil 307 as a magnetic field generating unit, and a coil guide
ﬁlate 308 around which the exciting coil 307 is winded. The coil gtﬁde plate 308

is closely arranged to the outer circumferential surface of the heating roller 301

| aud1s in a half cylinder shape. As shown in FIG.15B, a long piece of wire rod .
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body 350 in the figure. The switch back device 242
conprises the sheet transport. device D having an

- inverting path R3 and re-transport path R4. The

inverting path R3 branches fromthe sheet transport
path R at the position of discharge swtching paw
234 and guides to a swtch back position 244 equi pped

LR AP 5 0

position 244 back to a resist roller 221 of the sheet

aiod ineeiien of thatheaking Tallersiteto form hbpexaiting et 30D Note that

.conmprises plural sheet transport rollers 266 which

thé 8RSIRRIdn @rceht@fithe @xdiﬁﬁ% boilBtyT isBntétidd Gfd ﬁ%&uencgvariable

provided in the left of the devel oping device 212 in

the figure. The | aser iting,unit 247 conprjses a.. .
et PR TOvESIPeEOHEY. | QHBTHG theretise GH BB ybsrciting ool
mrror for scanning 248, polygon notor 249, scanning

cdkd 0% whirh 18 e d=0fesroningaetibinhatnmal suvh dshiertitekemnd is in a
The i mage scanner 450 conprises a light source 253,

SR 55803 650 R o o PR Ry 510 an

~contact glass 257 is provided on the upper surface. To

ciorely aurrangedite throexming cdibdder Nue tat athexaiong el coge 368 for

- 257, a 15 docunent set table (not shown) is provided
w@b I QhROSishe@N B ek € rda oS Ui Bhetic C}Jeeﬁ*héﬁﬁﬂitﬁ ngt 3500. A

docunment stack (not shown) is provided at the

di.sgcharge position. The 0 | ¢ docunept fe r 600
bigd SPQPHey G FARIE EHTeRtoh Sh 0T N orkroltyaly o0 Kz G 800
conpri sing a document transport path (not shown) which
kiHzais sppplied fromdtieudivihg Yool sbiientd ke dadting adil 807, thereby
tabl e through reading position on the .20. contact

0
of, Sy Soabft! FPACI RAMFlag o dnbCorkotfinf R ARt feld

| ~plurality of sheet transport rollers (not shown)

witke oo theahepiong wlldn80hend thé beatsgenerating layer of the belt 303 in

the contact region W1 of the heating roller 301 and the fixing belt 303 and in the

vicinity thereof, Inéide them, eddy currents I flow in the direction B preventing

- change of the alternating magpetic field. This eddy currents I cause to

generate the Joule heat depending on the resistance of the heat roller 201 and

 the heat generation layer of the belt 303, i.e., mainly in the contact region of the

heat roller 301 and the belt 303 and in the vicinity thereof, the belt 303

comprising the heat roller 301 and the heat generating layer is heated by means

of electromégnetic induction.

.- 'The inper surface temperature of the thus-heated belt 303 is detected by

means. of temperature detecting means 305 which is arranged in contact. with
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145 The sheet bank 500 is equipped with a plurality of

- sheet cassettes 261 in which sheets "S" such as a

sheet, OHP film etc. serving as a recordi ng nedi um
are placed. To each sheet cassette 261, correspondi ng
pi ck-up roller 262, feeding roller 263, and
separating roller 264 are provided. The 5

tAB NS RO B8 aleststﬂe 309 t&p%é/meﬁ@ dtthe 'eﬁﬁ%h&g tﬂle &n% nip

sheet transport pat h mai n body 350, orne

the ri,ght _of Iuralrt of sheet c ssett )
orgen & (g agh i

apflou Bk s e celament by
a sheet transport roI I er 266 (rotation body for
respumsivenddsiegick beatthemhistdr. transport a sheet. A nmanua
‘sheet feeding section 268 is provided to the right

 ranualt eiiiee bRt SRS R RRRAD B iblted 18 phbRithed

and cl osed to the manual sheet feedrng section 268

figing Anit acedrdmg tegai IBhetpogss. h Haveevah dtis-preferihle éol use a fixing

manual sheet feeding path R2 guiding a sheet, set

U @b ding to AH SHTROLARL babaRk i E%’h%ﬁ& cfftichi$ oﬁﬁéﬁtac!ransfer

sheet tray 267, a pi ck- up r ol feedrng roller

B RSP b B

~copier, a main switch (not show) is svvltched on and

tiche aadigi hahgd forathg bpphitudoeuwhith 4 #kigr ahittdlBwing C?Hl()k
automati c docunent feeder 600. Wen a book is copie

S{;a% ?,%%@Be Ut %tqggll rec‘?llf/gcgﬂe eﬁf eeder 600 is opened,

(o]l na e contact gl ass 257
of the 20 |nage scanner 450, automatic docunent feeder
600 i $hechergd eliminptingisch stewthataapgbes hidigghatee asta the

swtch (not shown), the docunent is transported by a

._pﬁb%&nddcﬁﬁstg‘aﬂch{afgellﬁ R4 Be W l\il\ﬂg%%?:@]ﬁe'naﬁng

pat h and noved onto the contac?e
docunent is set on the automatic docunent

- umt.

-~ The charge-eliminating unit is not particularly imited as long as it is
capable of applying discharge bias to the photoconductor such as discharge
lamps, and may be selected from known charge-eliminating units accordingly.

The cleaning is a step in which residual electrophotographic toner on

- the latent electrostatic image bearing member is removed, and typically

performed by a cleaning unit.
| Any known cleaning unit that is capable of removing residual

electrophotographi¢ toner on the lat;ent_ electrostatic image bearing member may

be used, the cleaning unit may be properly selected from known cleane.r and

examples include magnetic brush cleaner, electrostatic brush cleaner, magnetic
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feeder -00. The image scanner 450 is then activated,
reads the content of the docunent and the docunent is
di scharged on the docunment stack. On the other hand,
t he i mage scanner 450 is activated i mediately when an

~original is 5 set onto the contact glass 257. Wen

the i mage scanner 450 is activated, a |ight source 253

the | canner noves. al o t he cpont act
xffier et TRy QRRE Hme Pofies wnf WP akehgs e 553 i
reflected by the surface of an original. The reflected
| i ght The regyelihgistestepyn whath thelelecyrophotegrapdviccadddoner
passes through the optical |lens for 10 i magi ng 255,

1B P BRfnS RISO/IEDRr B0 A CleIBHREO ST Qi G

reads t content of the original. Sinu
th ph&%gcon‘dug;gr 210 is rotated by a photoconduct or
PEFIPREGBY 8re@ikBRE¥ABwWN) , in case of the exanpl e shown

- in the figure, first, the surface is uniformy

- char g@the hycyclieg ahitrgay e pRpetle selbdtetl Fromh kabwa telinpas
roller 15 is used, then image information is witten
wi.th a laser witing unit 247 by irradiating with

er light according to the content of the original
scanned by the above-nentioned image scanner 450. A
| at enThe centrolbing &t 4 step magaichs tHeoespattive prachsses ard condgrolled
of the photoconductor 210, and after that, toner is
: :}béérh aleTH bce 212 to make the

aﬁg?gﬁnlt | ect P%g?gﬁy% [ rraglgn %é%ltgl bl e i mage. .20
Si mul taneously with the push_of start switch, sheets
'S afBY sPRVnggRtrglingipdt hat is eapapls ofgpotygihing then ¢ he

sheet cassette 261 corresponding to the selected size

| - peFfomphdérclehdhyudit nslyaes sela@sabideesligdy: slaichetld N

t he sheet bank 500, and are separated one by one by
.the'follovviﬁ} feeding roller 263 and separating
it SO A P g Es O REBPUETR SR path R,
transported by the sheet transport

An aspect of the operation of the image forming method performed by

~ the image forming apparatus of the iﬁvention is described referring to FIG. 2.
' The'ij.nage fOﬁm'ng apparatus 100 shown in FIG. 2 s equipped with the -
. photoconductor drum 16 (hereafter referred to as “photoconductor 10”) as a
latent electrostatic image bearing member, the charge roller 20 as a charging
‘unit, the exposure apparatus 30 as an exposure unit, the developing unit 40 as a
. developing unit, the intermediate transferring member 50, the cleaning device
60 having a cleaning blade as a cleaning unit and the discharge lamp 70 as a

. discharging unit.

- The intermediate transferring member 50 is an endless b_elt that is.

- _ being extended by the three roller 51 placed inside.the belt and designed to be_ o
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- rol ler 266, guided to the sheet transport path R, and

st opped running down to the resist roller 221. The

~resist roller 221 is rotated in synchronismwth the

s. rotation of the aforenentioned visual toner inmage
on the photoconductor 210 thereby a sheet being fed
in the right of the phot oconductor 210.

RS e, R} SR P AR gt

sheet s, set manual |y on the manual sheet tray 267, are

rhﬁgnmﬂonﬂmwyanhmpnptabpupﬁmbnhnm%ﬁhmet&egmmadexwmﬂhmhum

one by the followi ng feeding roller 263 and to

t?eeglng pat% q’%é,lﬁ%&,ean 6%%?ng§% e s%g% ﬁ?&%ﬁg%%??
roller, 266, quided to the shegt transport path R__and
cleagingblades Rqri@ﬁ‘tne@r the/mtermapdiaisrstarng mempex H@ and the
resist roller 221 in synchronismwith the rotation of

tEefaeleckD) dy alitinstd@ing g nwhidheah GRQiint TR tra@Bfet Biis for
photoconductor 210 is transferred onto the 15 sheet

tF"“ﬁJSE fe &hnflﬁve ht of th hot con %ﬁge 21 o8 %fthe

transferring deV|ce 213 at the transfer position B to
tfarsfrgapen@ges thehinal érirsfial matomal, ipplapdrbface to face with the
phot oconduct or 210 after the imge transfer is

o e e R o 3] fmpforing

renpved by a dischargin devrce (not shown) to 20

- mgraberQ0, flg corpra elareey b der %rwéonqmmﬁe enfhe mipymediate

t he charging device 211. The sheet "S" after the inmage
thrRRE ek rhémbéehs ROpIEEM bitwbbie cdrtastHres obietphofdkénductor

fed to the heat fixi ng unit 222, passed bet ween -

1@%%@%? ng r @?‘eﬂo‘gﬁﬁgf and 14811)[983 re ro Ieré)fﬁg?and

are applled by themto fIX t he toner |rrage on the
igtieemediaf trafslbsegimentber 50mad the transfer paper 95 in the rotating

~ direction of the intermediate transferring member 50.

The development unit 40 is constructed with developing belt 41 as a

developer bearing member, black developing unit 45K, yellow developing unit

- 45Y, magenta developing unit 45M and cyan developing unit 45C that are -
juxtapositioned in the surrounding area of developing belt 41. The black

| developing unit 45K is equipped with developer container 42K, developer

feeding roller 43K and developing roller 44K whereas yellow developing unit

45Y is equipped with developer container 42Y, developer feeding roller 43Y and

'. .developing roller 44Y. The magenta developing umit 45M is equipped with -

developer confainer 42M; developer. feeding roller 43M and developing roller .
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sheet is provided with tear-resistance through the

di scharge roller 235, first pressure roller 236,
second pressure roller 237, and roller for providing
tear-resistance 238, discharged on the discharge stack
part 239, and stacked there. \Wen inmages are forned
on both sides of the sheet, the discharge swtching

.. ANy R Rdhsithe eyl ghRth 1ﬂg‘ﬁn§ h8etis e@%pf) w?t‘ﬁ d({e?%%ﬁ?{ he

which a toner” image I s transferr

sheet t ort pat i nverting. path 10 R3;
éﬁ@ wowz %}lﬁ%%toqte éﬁ@@ad{ evelopie roller 441t ifEhe

svmtch back position 244; switched back by a switch

deaclkpinglbettr4134 3n cntikkebylt andl & éxtenddd Bot@oere & thulrthelr k€belt
re-transport path R4; transported by the sheet

NSRO IIe |de 9 the
PSR ABReo pikoteSRere BLUGRnIBEBF 40 % inifafisf P e
the back side of the sheet in the sane way as
phetnepnditoralbve. 15 There are two types of tandem
el ect rophot ographi ¢ apparatus by which the inmage
form pgr @farhpiR, {He\RAkORNbS 2P BhArBETBR ﬂnetéehﬁdﬁ(%ﬂ&-um 10
form ng apparatus of the invention. I'n dir

phot ocond

| etfrlﬁnSf gﬁ@r%ﬁé’@é&%&'@%ﬁﬁ% %pgésﬁh%%ﬁér% dli’#etemorrl@re'

the sheet "s" which is being transported by the sheet

. appansno30 exists BnAgvasootidphodéomil @toddrirh 10k@d forms a

I ndi rect transfer type, inages on the photoconductor 1

S L tran ent|aJI th |rrary
Pt SRR "> ThE R SRR Pl e o B
- nenber 4 and then all the inmages on the |nterned|ate
photangriductaryume Hbsrthan deeelopedwitk the thneo el foem the t he

- sheet "s" by the secondary transferring unit 5 as

dSRQ¥MInk Winft! 46 toForn] Bft;o% A rTﬂtgbdﬁ@rF_tFége 1s3h8f Belndfe

a transfer/transpor homever types nmay be
: The d|rect tr nsfer t %P ared to the
opiocip dmiermedialy ane pang Faggtier 50 by the voltage applied from the |

_mﬂer 51 as the primary transferring and 1t is further transferred onto the

transfer paper 95 as the secondary trahsferring. As a result, a transfer image

is formed on the transfer paper 95. The residual toner on the photoconductor

10 is removed by the cleaning unit 60 and the charge built up over the .

. ‘photoconductor 10 is temporarily removed by the discharge lamp 70.

The other aspect of the operation of image forming methods of the

_ invention by image forming apparatuses of the invention is described referring‘
toFIG. 3. The image forming apparatus 100 as shown in FIG. 3 has the same

‘Imeups and effects as the image forming apparatus 100 shown in FIG. 2 except

. for the develt)pmg belt 41 is not equipped and the black developing unit 45K, the
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5 drawback of growing in size in the direction of
sheet transportation because the paper feeding unit 6
nmust be placed on the upper side of the tandem i nage
form ng apparatus T where the photoconductor 1 is

al i gned, whereas the fixing wunit 7 nust be placed on
the |l ower side of the apparatus. On the other hand, in

I AL : t he r
ol daebbflle PR Bhe bikpEned ARCREGRANGAE Kol SlElElcron
aper. feeding unit. 6 and the fixing unit 7 may be
derelomine AN Are Bleeesl diFectly-iaiaai AopbrioradFig 10. The
apparatus T making. it possible to be downsized. To
setol 18ed ¢n PIGVS BSirédpohll €o the Seibddueid ialHet 2,
.transportation, the fixing wunit 7 nust be placed

o8 AR RAEAS [IRSPREE ] e femin

in a ma§ t hat gives enough 15 space for sheet. "s" to
appachtus prbvidesl Withi nbeatnizing umityofahé emtentior dndegeprising the
formng on the upper side by the inpact generated

Ngfel . [ f h 1S, [ : .
CHAOTAEDRILE) B ST bl Syt Bebadpds It tho imvontion or
di stinguishable with a thick sheet), or by the

dgvelpraren b HiG: 18 aymbel 850 mefpes to 3 wepier gnaiphkodyhedm image |

when it passes through the fixing unit 7 and when it

stzinrlelr ABORS prRAdddy tHelGOr ﬁﬂﬂﬂi@édpﬁér&ﬁﬁﬂpﬁddg 40 BYrbviddd8n a
indirect transfer type, on the other hand, allows the

G o o B Bl o

reasons, the indirect transfer type of the tandem

isgprovidedsh as ogbapivivable ppeaat dsvn arquadtthe dillardny i ghertgpck.

- enphasi zed recently. And this type of col or

el ect {,OPROLOHEBHIE nﬁaﬂﬁ%gg 45022 dﬁﬂﬂ%abé%b&gﬁ uctor 210

prepares for the next | orm ng by
residual toner on the 5 photoconductor 1 by the
ap ht Jerpesu beding | mambay ignprovleds cfecharging davieecdllsfthe

the photoconductor 1 after the primary transferring.
dbvel@pif® dBviePBIZ S frhsfbAieng Aeide 2RI fHRdEaRinddevice 214 are

removing the residual toner on the internediate
provided surrounding the photoconductor 210, each being placed in the left of,
below, in the right of and above the photoconductor in the rotating direction of
the photoconductor 210 (counterclockwise) A .

In the devélop:ing device 212, the toner of the invention is used as a

toner therein, the toner is deposited using a developing roller to develop the

latent electrostatic image on 1_:he photoconductor 210 to an visible imége.

The trans_fen'ing device 213 is.oo_nstructed such that transfer belt 217 is

rspan.ned around upper and lower rollers 215 and 216, and the transfer belt 217

: 1s brought into bontact with the surface of the photoconductor 210 at a transfer
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‘transferring member. 4 by the internediate transferring

menber cleaning unit 9 to clean the surface of the
intermedi ate transferring nmenber 4 after the lo
secondary transferring. The tandem i mage form ng

~apparatus 100 as shown in FIG 6 is a tandem col or

i mge form ng apparatus. The tandem i mage form ng

us 120-is equi pped with the copier main body
- RERRR

e feeding paper table 200, the scanner 300 and
the automatic docunent feeder {ADF) 400. 15 The
i nt er Fadil&t d9ta tomet snpplimendaviner2200 whichesuppliss o fnemntoner to

endl ess belt is placed in the center part of the

: trﬁrg g%?éloﬁ[ﬁk HebRdL135Q a)rgﬁﬁeél N ehdRA Qi&of ﬁHe?dgjﬁ‘gfr:l& iifé%’gicezll

er 50°is extended between the support
1 6§£3¢%§ as ot atable in the clockw se direction as
aoing devace F4. The | nt er medi at e “transferring nenber
cleaning unit 17 is placed near the support roller 15

i n 20Ingident the cai@vmaih dode SHOUR khédnteingport Aevice C is also
internmedi ate transferring nmenber 50. The tandem

oA Bl B e Bl B S 5B A b

unit, four image formng units 18, yellow, cyan,
latey efithe sheet R0O0, dramm fayeént payh éelupper parhehedughgbeteansfer
transport direction in the internediate transferring

pBEBBATB 28 statli Sdditich. PIHBGHRXE SRANEHbrt RBIHE]D ct'izﬁlﬂﬁllciges a sheet

support roller 14 and 15. The exposure unit

SR e SRR By i

opposite side where tandem devel oping unit 120 is

pl acedAndror the sHest efanEpr® path RaASkcRIst roller TR ProPded at a

The secondary transfer belt 24, an endless belt, is

oFRARC ot R, Rl Ry S BRaE i s 22 i

belt 24 and the internediate transferring nenber 50
peavadest et 9s flownstreare quisitimhof thd photeeorsbrbord2t® In the heat
transferring unit 22.

fixing unit 222 which will be described in detail later, a heating roller (heating -

member) 230 and pressure roller (pressure member) 232 are provided.

- Further downstream of such heat fixing unit 222, a discharge switching

-pawl 234, discharge roller 235, a first pressure roller 236, a second pressure

roller 237, and a roller for providing tearresistance 238 are provided. And
further ahead, discharge stack part (discharge position) 239 is provided where a -
sheet on which images are formed is étacked. '

A switch back device 242 is provided to the right side of the copier main

bpd_y 350 in the figure. The switch back device 242 comprises the sheet - -

transport device D having an inverting path R3 and re-transport path R4. . The
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10 The f|X|ng un|t 25 is placed near the secondary
transferring unit 22 The sheet inversion unit 28 is

pl aced near the secondary transferring unit 22 and
the fixing unit 25 in the tandeminmage form ng
apparatus 100, in order to invert the transfer paper
to forn1inages on both sides of the transfer paper 15

i3k g5 BB Rb R (1Bl 8Bt R rR Y of e Hocithéh of
start a docunent is set on the docunent table 130 of
disebareptsvitching poeldiiand gedes o eritchibackaposttin 244 equipped

automati ¢ docunent feeder 400 is opened and a

- vABEHRALE of Switel bRtk HlRrs 288 ACth@ ke Handsor bathh msglaa&eﬁom

300 and the automati ¢ docunent feeder 400 is cl osed

t2 arieh boel TOS AR AERA (14 EPSittTBIGR Cghohthe gheet transport

transported and noved onto the contact glass 32 when

phtie Rdo Thesheét swassmet devied Decompirings tplharall ehesterindpesttilers
400, or the. scanner: 300. is activated right after,

_z%g‘ﬂ?%}b&fjggé({%ghevgas set onto the contact glass 32, |

carrier 33 and the second carrier 34
will start running. The light fromthe |ight source
is i r Addsertwedtingomit %47 is providedrin ithe lafBoktheudavalopinesdeyice
with the light reflected fromthe docunent surface is

21 8 85 BnRY THE 148ef HRltiY wnEoen Qorﬁpﬁ@efsrd B&eﬂf%hﬂéhﬁfbe (not
the scanning sensor 36 receives the light via

Sg%‘g%)nng Ieg&}O&S’g%aand tgtgrcﬁ:ol or, co Og?glogéqlgf@k%eé

yel | ow, nmagenta and cyan. Each |nage i nformation for

optied kystysi 230/kuchragddlanspmel thdikd. s transmitted to
each |rmge formng unit 18 bl ack i mage formng unit,

Ui B T BE e Bt B s TR R PRSI B Rurs 254,

devel oping unit 120 and each toner- i mage of bl ack,

| op’gtaldtsz for imaging 255, image sensor 256 such as CCD and the like. And

a contact glass 257 is provided on the upper surface.

| | To the automatic document feeder 600 on the contact glass 257, a.
document set table (not shown) is provided at the position where a documont is
placed and a document stack (not sho@ is provided at the discharge position.
Th_e.automatic document feeder 600 is also equipped with a sheet transport
devme oomprlsmg a document transport path (not shown) whlch transports a

document sheet from the document set table through readmg position on the

contact glass 257 of the image scanner 450 to the document stack. The sheet . -

' transport device is equipped with a plurality of sheet transport rollers (not. -

- shown) which transports document sheets.
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~information as indicated by Lin

- magenta and cyan is forned in each i mage form ng unit.

"The image formng wunit 18: black inmage formng unit,’
yellow i mage form ng unit, magenta inmage formng unit
and cyan inmage formng unit of the tandem i mage

. form ng 15 apparatus 120 as shown in FIG 7 is

equi pped with the photoconductor 10: photoconductor -

10K f A0Y. . I .
ohot oasaespark e Saaiphd ek T ph R Er il cassstres 261 in
C for_cyan, the charger 60 that charges ) )
pirish sheatd et icheasensleet AHEMa ety sering py awpeardingmedium
phot oconductor i s exposed inagew se corresponding to

#BCHlasl. O'Td BRAE ShBas 8shsete €280 &ﬂe@ﬁoﬂdﬁ@?i@gup roller 262,
FIG 7 to forma

REHEE e St RS, EPBLRICTURE (R el BEFHEdun (The

61 by which the latent electrostatic inmage is

abbevehrmptioned shept gapplyqaith R1t teading ol the lshtatneansppet patty R of

toner, magenta toner and cyan toner to formtoner

Ry i G e R MAERY of Qe adfOLER 2B the
transferring menper 50, the photoconductor_cleaning
fignre. Stheavheet surply petthBA derlss squipped withye shentirangporti roller

18 is able to formeach 5 single-colored i nage: bl ack,

268|(koxtionBEB oAt SRE sho@ ShicP@aRshoRha GRER, col or

“image information. These fornmed i mages: bl ack i mage

formed on th hat oconduct or, 10K for..bl ack yell ow
| g o BT e fRe ot BOR AR5 Pra0ded Rofad/Reiome of the
magenta i nage formed on the photoconductor 10M for
copige nizan dondy 360 anthd fimge. f Armmaduashebetrah @67 de pewvddel so as

~10C for cyan, are transferred 10 sequentially onto the

. . . o . o )
th B SpIBEL AAE clob T B s IPIEE elitftcclioh beBowhith ip o
and 16 (the primary transferring). And the black,
eguipped, with ¢he rhoenmesniigned mayaal sheetofeedingpatt R2 guiding a
forma synthesized color image, a color transfer

shf&JSet manually on the manual sheet tray 267. To the manual sheet tray

267, a pick-up roller 262, feeding roller 263, and separating roller 264 are-.

. provided in a similar way. -

When an original is copied using this copier, a main switch (not shown)
is switched on and the original is set to the document table of the automatic

dbcunient feede_r 600. When a book is copied, for example, automatic document

feeder 600 is opened, an original is set directly on the contact glasé 257 of the

| image scanner 450, automatic document feeder 600 is closed and pushed down.

By pushing the start switch (not shown), the document is transpcirbed-

o ... by a sheet transport roller through a document transport path and moved onto
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1n the feeding table 200, one of the feeding rollers
142 is selectively 1-5 rotated and sheets (recording
paper) are rendered out fromone of a plurality of
feedi ng cassettes in the paper bank 143 and sent out
to feeding path 146 after being separated one by one
by the separation roller 145. The sheets are then

t ot . _ . . .
5355 il BT Wi 360 0uREL 240, f cHESASRARE BB et
runni ng down to the resist roller 49. Alternatively,

fergler; RHet She image aeannep A58y then eplavatad rerds ffhe pontey of the

51 are rendered out by rotating a feeding roller 150,

dof\gRekteEnd the dde@midan dsdidcheeicddo 3hd dedumbhf ktackei 06 the
separated one by.one by the separation roller 52 1 and

oIR8 S50 o ol

bei ng grounded; however, it is also usable while bias

- setsontoplosentddglisses7. sheet powder renoval . The resi st

roller 49 is rotated in synchronismwth the

- t hggi 0 .or | '
%2 [ me?ﬁéhl g%gé% Fans e?%o% %%@{ng&%;%tngg@gg@e f the .

_(recording paper) is sent out between the internediate
Ippgeh s¢amer ig0rmatas algng ihe) comfack glagn dr yand theskight, fromg the
unit 22. The color inage is then formed on the sheet

ligheSctred 258 RAREkted by ltha BEFREd bltth 6SSHANdaMY reflected light is
‘transferring) the synthesized color inmage (color .

SR B o S e S TR 0t s i

transferring menber 50 after the inmmge transfer is
ihgiaghspyntehe an ninagesdnsir 567 and the image sarbe 256 reads the
cleaning wunit 17. The sheet (recordi ng paper) on

WL : image is transferred and forned is
“?gkgﬁm%ﬁ§°@gﬁgﬁe secondary transferring unit 22 and

sent Qut to the 15 fixing unit 25 in order to fix the

synt hdgmulianeoysly, therhpbocondnepr 21 israsater] o photoconductor

. driv_e motor (not shown), in case of the example shown in the figure, first, the

surface is uniformly charged by the charging device 211 in which a charge roller

is used, then image information is written with a laser writing unit 247 by -

- irradiating with laser light according to the content of the original scanned by

the above-mentioned image scanner 450. A latent electrostatic image is formed -

on the surface of the photoconductor 210, and after that, toner is adhered by the

_ Ideveloping device 212 to make the latent electrostatic image a visible image.

Simultaneously with the push of start switch, sheets “S” are sent out by

the pick-up roller 262 from the sheet cassette 261 corresponding to the selected

_ Slze ofa plura]itjr of sheet cassettes 261 accommodated in the sheet bank 500,
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onto the sheet (recording paper) under the thernal
pressure. Triggered by the switch claw 55, the sheet
(recordi ng paper) is discharged by the discharge
roller 56 and stacked on the discharge tray 57.
Alternatively, triggered by the switch. claw 55, the
sheet is inverted by the sheet inversion unit 28 and
e MR ol BNy BRIy el AL Aing
dj scharged by the discharge roller 56 and stacked on
roller 264 %ﬂbttgél& shept supplymath el dransperted §y the sbeet taapsport
i mge form ng apparatus of. the invention can produce
rbll&h268) Fuided torthe &bestf ﬁ‘rbﬁé;ﬁﬁ't-ﬁé{thSRpﬁﬁd shppigirieding™bwn to
apparatus uses the toner of the invention which
orresponds | oW t enper re fixi,ng syste IS .
15 CEFSGRIICT A2Bot P PO FODE P FCioip ot M A hchypfsm dth the
preservability and especially, even after a |arge
rokatioar ofdhe cdpesrendioned vighab domeroignagedo vler phofoomgiuctor 210
period, the toner does not aggregate to each other,
_ i . ‘ g Lk, o
(EEE AL Bbt ineled MR ok o o SRASLRHAREE Y, Bbrmatively
tﬁgssible to formstabl e i mages on any _transferring

arapwal wheetolray 264 wfthe reanupd shaptafepiing sgeden 263 1s opened -

reproduci bility, and further does not contanm nate

- anldxdHegts R nidichalliRgethe AAnal Shébt 1eAPME7 Wakehsent out by the

10

referring to Exanples, the invention is explained in
detail .an he foll ow ng Exanples oul d not. be

oielidh P 202 ForfatpR Jor i SedReTodPI RS Fotbes Foles 263 and
Al "parts" and "% are expressed by mass unl ess

sepatiatiag edllero?éi fad tethe(Eaanpl sheat fediriSpathyR2, Heanspostied by
Organic Particle Enulsion To a reaction vessel '

 £RE QHAAhpbiR Bl 568, giidbd RHERIEL Ehranibe B B, £1d od in

15 -

the right of the photoconductor 210 by the resist roller 221 in synchronism with

the rotation of the photoconductor 210.

Then, the toner image on the photoconductor 210 is transferred onto the

shéet “S”, fed in the right of the photoconductor 210, by, in case of the example -

shown in the figure, the transferring device 213, at the transfer position B to

- form an image. The residual toner on the photoconductor 210 after the image

transfer is removed by the cleaning device 214 and cleaned, residual potential

~ on the photoconductor 210 is removed by a discharging device (not shown) to

20

- 217, fed to the he_at fixing unit 222, passed between the heating roller 230 and

'pré_pare for the next image forming, which starts from the charging device 211.

" The sheet “S” after the image transfer is transported by the transfer belt
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water, - 11 parts of sodiumsalt of sulfa is acid ester.
of nmethacrylic acid ethylene oxide adduct (ELEM NCL
RS-30 by Sanyo Chem cal Industries, Ltd.), 83 parts

of styrene, 83 parts of methacrylic acid, 110 parts of
butyl acrylate and 1 part of 20 anmoni um persul phate
were introduced, and stirred at 400 rpmfor 15 m nutes

rhselly Sy 250 RS R0 BhecBefd RRud R it W prppegre v

reaction was performed for 5 hours. Next, 30 parts of

" applied bwoihens & fixi the tohen dmageroni the sheet (8o h Subsequently, the

added, and the reaction mxture was matured at 75C
shedt B PRVI®R RitRleal-feAitaAGU B8WSgH I tRP §lisdhaReP bolfr 235, first
vinyl resin (copolyner of styrene-nethacrylic
aci d- but yl rylate-sodi um sal t. of ul furig acjd .
PEStSFe gl crwrtds FEPEPURY piplleR 2% 20 %rctfylt PrAYiding
is referred 5 to as particle dispersion 1". The
tvaatresistance r238e dixehateet cord tlesrdisehaxge guacid patrte239, and stacked
contained in the "particle dispersion 1" neasured by -
t{; > particle size distribution nmeasuring apparatus

920 by Horiba Ltd.) in which [aser |ight
scattering technique is adopted was 105 nm After
dryi n§Vkempamagest avenéormedr o dosh diidgseok tlam sheet, the digharge

resin was isolated. The glass-transition tenperature,

‘sWatcRingt Nﬁ;fwf 854 s WaRcRIC THAOsHRE &Y Shé96rR 6CWhth a toner

mass, was 150, 000. -Preparation of Aqueous Phase To
.990 parts of ter,. 80 parts of the "particle . i
- %@r@%ﬁe@ﬁ%gd&m§ﬁ%?heeﬁér@@p%@@§a§t%h%mvsw path

sodi um dodecy!l di phenyl ether disulfonic acid 15

- RgEhfalbpétediNhe dhigetSaaysporhailies 266 tonhesinitchback pogitian 244;

90 parts of ethyl acetate were m xed and stirred

bl Bagh By BN Buc solip P ePrott bt BB ehe

Mass Pol yester :
re-transport path R4; transported by the sheet transport roller 266, guided

 again to the sheet transport path R; and images are also transferred on the back

side of the sheet in the same way as described above.
There are two types of tandem electrophotographic apparatus by which

the image forming of the invention is performed by the 1mwage forming

~ apparatus of the invention. In direct transfer type, images on the

photdcoﬁductor 1 is transferred sequentially by the tfansferring umt 2 to the

- sheet “s” which is being traﬁsported by the sheet transport belt 3 as shown in

FIG. 4. In the indirect transfer type, images on the photoconductor 1 is

temp_orarily transferred se_quehtia]ly by the primary transferring unit 2 to the

: :intei'mediaté transferring member 4 and then all the images on the
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‘In a reaction vessel equipped with condenser tube,
stirrer, and nitrogen 20 inlet tube, 670 parts of
bi sphenol A et hyl ene oxi de di nolar adduct and 335
parts of terephthalic acid were placed, and subjected
to pol ycondensati on under normal pressure at 210C for
10 hours. Thereafter, reaction was perfornmed under a

ﬁ%n cog?hgﬁéggﬁmgoc Then 46 parfggtggéﬁ&ﬁﬁfﬁﬂﬂﬂée@Qﬂby

nhydrlde was |ntroduced ipto the reaction vesse
ﬁaecpﬁéalfyéa%wwbé@ﬁahmm Gob.hothestrapsippng woit 5

"l ow nol ecul ar nass pol yester 1". 5 The "l ow

| ispdeesllps m&r@ﬁdnspsﬁtefelﬂhoda&fbraomﬁ?ﬁedmasa%bﬁjsém

tenperature, Tg, of 43.7C, average no ecular mass MM

S, TR P R R 0o 0

reacti on vessel eqU|pped wi th condenser tube, stirrer,

- dammstbaikt of gyeming 10 sizelie the divestionkd sh%tttmlisportaben bécdtisevhe

‘nol ecul ar mass pol yester 1", 89 parts of isophorone

| PAbeSREN AR @gﬂlsg gl%ﬁd Sn B¥e sitle GHY Faxﬂ%ﬁi ﬂ:ﬁ:?ge

re introduce e reaction was pertorned
NOT for 5 hours to ntheS|ze addi tion products. In|
forige grparatys Ly en hotgepndaigtor Hds aligned, whereasdhe fixing
of Ketimne 15 Into a reaction vessel equi pped with

st 7 ekt BéplabdbsnreisElb®er sidlé Of gy }ﬁ)arﬂfusl SOR@he Beher hand, in
di am ne and 75 parts of nethyl et ket one were

b EnaBl g OF FE A e

as "ketim ne conmpound 1".. The am ne value of "ketim ne

freolypanrhthe pepenéedirefuni? 6 anBrthe fixiigi wnt @ indyHst pabalt together -

_ with the tandem image forming apparatus T making it possible to be downsized.

To avoid size-growing in the direction of sheet transportation, the fixing

| unit 7 must be plaoed close to the tandem image forming apparatus T.

HoWever, it 1s impossiblé to place the fixing unit 7 in a way that gives endugh

' space for sheet “s” to bend, and the fixing unit 7 may affect the image forming on

& n

. the upper side by the impact generated from the leading end of the sheet “s” as it

approaches the ﬁxing unit 7 (this becomes distinguishable with a thick sheet), or

 bythe diﬁ’erenoe between the transport speed of the sheet when it passes

through the fixing unit 7 and when it is transported by the transfer/transport

belt. The indirect transfer type, on the other hand, allows the fixing unit 7 to

: be placed m a way that gives sheet “s” an enough space to bend and the fixing

- unit 7 has almost no effect onthei 1mage formmg
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1,200 parts of water, 40 parts of carbon black (REGAL
400R by Cabot Corporation), 60 parts of polyester
resin (RS801 by Sanyo Chem cal Industries, Ltd.) and
30 parts of water were added and m xed i n HENSCHEL

~ M XER (by- Mtsui Mning). Then the mxture was ..
- kneaded at 150C for 30 mnutes using two rollers, and

‘subj.e ]

pul verof dbb deiont KRR A A pE Bt |y
is referred_to as rrasterbatch 1". 5 Preparatlon of
efgctrophategrapduc aparatusas parpulalebeing pnw&@gl% FepentlE,

1", 110 parts of carnauva wax and 947 parts of ethyl

acet amdwﬁmﬁp@ bf @ibiGAsttiophBtogrartae apmamm@hown in FIG. 5,

prow ded with sti rrerdand t hernmonmeter, and the
80C
SRS RO BEXaBeer S gy ol L

1 hour. Zo Next, 500 parts of "masterbatch 1" and 500

- phatocendiictat hhy thecphoomndecter cleatingdusieditd céan thessurface of

reaction vessel and m xed for 1 hour to obtain a

-thyaﬁ&s%of ek 1 i he phifithrl Araiffort AN, MRIAL Hepaikthi B

parts erial sofution 1"
transferred. tqQ a reaction vessel, and _wax was
ngxkieggedarmiighy removimg theresidupl topex ons the fermegiataj nex
Co., 15 Ltd) under the condition of liquid feed rate

- tédifdting dhéith& 4 BytHceShfdthicliate RRAFLRING HemBertcléifting unit 9

zi rconi a beads packed to 80% by vol une and 3 passes.

t"'\%é&‘lmef%%’ﬁqc{é s of GS%t zi\cetate Sﬁ%ﬁigﬁg?f t he

di spersed in 1 pass by the bead m |l under the

- sedfonrdegairdnsferriiig.i on to obtain a dispersion. This is

referred to as "pignment/wax 20 dispersion 1".
- Emul gpf 'téi?&e'.r&ﬂnage forming apparatus 100 as shownin FIG. 6is a

tandem color image forming apparatus. The tandem image forming apparatus

- 120 is equipped with the copier main body 150, the feeding paper table 200, the

. seanner 300 and the automatic document, feeder (ADF) 400.

The mtermediate transferring member 50 in a form of an endless belt is

placed in the center part of the copier main body 150. The intermediate

transferring member 50 is extended between the supporf roller 14,15 and 16 as -

rotatable in the -clockwise direction as shown in FIG. 6. The intermediate

: trahsferring member cleaning unit 17 is placed near the support roller 15 in
~order to remove the residual toner on the intermediate transferring member 50.

. The tandem developing unit 120 is placed on the intermediate transferring

o _-member 50. In the tandem developing unit, four image forming'units 18,
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1772 parts of "pigment/wax dispersion 1". 100 parts of
50% et hyl acetate solution of "prepolyner 1" (nunber
average nol ecul ar nass (M) 3,800, average nol ecul ar
mass (Mw) 15, 000, glass-transition tenperature (TQ)
60C, acid value 0.5, hydroxyl value 51, and the
content of free isocyanate was 1.53% by nmass), and

P Rh Sy Rentf ol ?l%f‘mﬁ%ﬁ Phed g1 & 09“183“58 et PR

usi ng TK_haqnom xer Tokushu Ki ka Kogy

dymeetaon inihe %Wm@d@fte i mea%@rﬁ() Wb#‘él lab@@a e@itpnded

the reaction vessel and nixed in the TK honom xer at

batwédnathe @0p5de e6l1ca14khdOy)  MhAkPhs1Ee uni Nk PIack@ near the
obtai n an aqueous medi um di spersion. This is referred

t o, as |c SoI

iR dpvelghing uith Bobn he deiopdany (adirhectit f2s placed on
reacti on vessel equipped with stirrer and
thdepposite sele whdre tandeen detalemng wait 126nwpkadediin @@C for 8 .
hours and the product was matured at 45C for 4 hours

'- “?“%ﬁ’%?%l%wﬁr%f'é@??%&?er L0 oPe SARNT SRNRTEN P o

-Rinsing and Drying After filteri ng 100 parts of
em@iliegﬁ)hqltr, isextendgd hetween pgapr of fhe ralley @ @ndﬁhe geanster paper
rinsing and dryi ng processes were perforned by

tifs@ish &b deh FHORESAIARS trarsiy beRORAIE the hterPRABXE HARSRTing

wat er were added to the filter cake and m xed in a TK
er at a rotati eed ,of 12,00 fdr
O 20 e BeocSgbil e oo 55 i sbguPes thRooing

hydr oxi de sol ution were added to the filter cake of

‘Thé fixamgumit 28 @ placel Adéritherseion daryatrasfemirgt unin28peed of

12,000 rpmfor 30 mnutes and filtered under the
r educete PA&ES $ilefsion it 28 1s placed near the secondary transferring

- unit 22 and the fixing unit 25 in the tandem image forming apparatus 100, in

order to invert the transfer paper to form images on both sides of the transfer

| paper.

The full-color image formation, color copy, using the tandem developing

- unit 120 is explained. At the start, a document is set on the document table

130 of the automatic document feeder (ADF) 400 or the automatic document

feeder 400 is opened and a document is set on the contact glass 32 of the scanner

300 and the automatic document feeder 400 is closed.

By pushing the start switch (not shown), the scanner 300 is activated

- after the document was transported and moved onto the contact glass 32 when -

the document was set on the automatic document feeder 400, or the scanner 300
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(3) 100 parts of 10% hydrochloric acid were added to
the filter cake of (2) and mxed in a TK honom xer at
a rotation speed of 12,000 rpmfor 10 mnutes and

~filtered. 5 (4) 300 parts of ion exchange water were

added to the filter cake of (3) and mxed in a TK
honmom xer at a rotation speed of 12,000 rpmfor 10

_ . . ta Clter c

p AR Pl WEER P M G D o it o2,
dryer at 45C for 48 hours, and sieved through a sieve

 antl the figvhorsser 3pansbthe secend emsier B4l gtart rewneng. | Bhe light

This is referred to as "toner-base particle P.

frovh W Highttbustie rfadiafddidrh Re £89 RANBINMIBESeQlsly with

"toner-base particle 1", obtained as described above,

) art. b ss of . hydrophohi zed silic HDK H2000Q,
o ReREenartte FRan Aiadertmeel Sirladi rolactesthot thevuirrog second
0.5 parts by mass of hydrophobized titani um oxi de 15

civlier1H0 Aflden bhd eppamiignsemeos36 roepiveetle: lighteth the imaging lens
HENSCBEL M XER, and allowed to pass through a sieve

R R L
1

of Zbner Eval uation> For the obtained "toner 1",

uyedlosw maggatarnd ¢sene di aneter (Dv), 20 particle
size distribution (DviDn), average circularity, 1/2
f1 owngQuk ih SAPREG RN fEPB}acE,QﬁﬂB%PMQF&itE ahﬁ'Hgﬁﬁ ure
after nelt kneading of toner Tnb, difference between
Tma and. Tnb, .M n, gel contenf ecul ar, mass peak,
OaERGIad £ PAebGiep e DR ek PQL‘T@)‘&%I%%H%& e

foll ows. Results are shown in Table 2. <Vol une

- imges figmipauhitoheagditairige frdihg anit sdrdyas iva@é feming unit,

Di stribution (Dv/Dn)>
of the tandem developing unit 120 and each toner image of black, yellow,

magenta and cyan is formed in each image forming unit. The image forming
© unit 18: black image forming unit, yellow image forming unit, magenta image
* forming unit and cyan image forming unit of the tandem image forming

_ apparatus 120 as shown in FIG. 7 is equipped with the photoconductor 10:

photoconductor 10K for black, photoconductor 10Y for yellow, photocoﬁductor

| 10M for magenta and photoconductor 10 C for cyan, the charger 60 that charges

photoconductor evenly, an exposing unit by which the photoconductor is exposed

~ imagewise corresponding to each color images based on each color image
information as indicated by L in FIG. 7 to form a latent electrostatic image
‘corresponding to each color image on the photoconductor, the developing unit 61

| ‘by which the latent electrostatic image is dév_éloped using each color toner: black -
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The vol une average particle dianeter and particle size
distribution of a 5 toner at an aperture dianeter of
100 . mwas neasured using a particle size neter,
Coulter Counter TA-11 by Coulter Electronics Ltd. And
the figure of volune average particle dianeter /
nunber average particle dianeter was cal cul ated based

-t e results. <Average,C rcul arjty> 10 The aver.age
b RS, (6L blaen AL PS5 S CRAH bt YA
article inmage anal yzer, FPlIA-2100 by Sysnex
c&@dxmsf@mngsmtﬁz v sihish thetfenenimeganstransfened onto the
performed by adding 0.1 m to 0.5 m of al kyl benzene

- istdbhedatensHEEASE Pilender %\(ﬁ}éﬁﬁbﬁ%oﬂﬂd&%ﬂméxﬁn& &ag_;drﬁs and

t
to 150 ml of water from Ich solid inmpurities
een .renov [ advance, in a.container,. and then 15
t@? %ﬂah%rgeloﬁ? Imageformping gl 10 15 @*dtoafﬂ?an&a%tpersed.

The di spersion was subjected to dispersion treatnent

_ single-doloved iinagé: blakni¢livwe sudfehtigamdcydin ingdesi based on each

di sperser by Honda El ectronics, and the toner shapes

-~

e L e g

and the average circularity was calculated fromthe
phetwoinduetIK e blatk ydllopvimagetfotnesrhen thaphotoctnductod 20Y
fl own-out tenperature after nelt-kneading of toner,

dPivel16% 808 SentD $MYES BorHTa orABE EM&H@JM@% nta and
fl ed usli %%e a

own-out "tenperature of tonér was neasur

capj Il lary type flow tester (CFT--5000, by Shinadzu
cxast wengn PERGd o Hes p il doryanpare te@na'@?ecb e

~dianmeter 1 nm Tenperature rising rate 3Clnin. The

sécppatialif snitetiht iiteemddthtdyrabafeehing yeenHer S80dVlch Ushdige a

. Labo Plastom |l 4C 150 type (by Toyo Sei ki

- BB Bamerkliv b SbSF bR 4 1 AT 6B plimerknc

kneadi n _
transfern'né. And the black, yellow, magenta and cyan images are overlapped

- to form a synthesized color image, a color transfer image.

In the feeding table 200, one of the feeding rollers 142 is selectively

rotated and sheets (recording paper) are rendered out from one of a plurality of

feeding cassettes in the paper bank 143 and sent out to feeding path 146 after

" heing separated one by one by the separatiori roller 145. The sheets are then
transported.to the feeding path 148 in the copier main body 150 by the transport

. roller 147 and are stopped running down to the resist roller 49. - Alternatively,

sheets (fecording paper) on the manual sheet tray 51 are rendered out by

!

rotating a feeding roller 150, inserted into the manual feeding path 53 after

being' separat’_ed one by one by the separation roller 52 and stopped by runmng
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time 15 minutes. <Gel contents The gel content was

nmeasured as follows. 1 g of toner was weighed, to

“this, 100 g of tetrahydrofuran (THF) was added, and

| eft at 10C for 20 hours to Z0 30 hours. After 20
hours to 30 hours, gel fraction, THE insol uble
conponents, absorbed THE as a solvent, and swelled to

BBRCoRhE fddst Bk 4dThE @kgl%e"%?a:}gc t(%f%gxgﬁe\ﬂl\gg ﬂ% 8bikflroNer 49 is

_filter paper. Separated eat ed at
120C for 3 urs, absorbed THE was. vol atilized, an
s ﬁelﬁ'ﬁ%"‘wg%\'/\g%ﬁ%}tﬁﬁj%‘? %@-Wﬁ#%gﬁseﬁwed for the

nmeasured. 15 <Ml ecul ar nass peak Ml ecul ar nass peak

shéetigrevdep R@howds nmeasured as follows. The colum .
i nside the heat chamber of 40C was. stabilized. At

SRR B 0 T SRR BB

_THE sanple fluid whereof a sanple density was adj usted
image (obyittansfe image) arothe. istermedings sransfesripg nresuberrid, and a

measured. I n the neasurenent of nol ecul ar nass of the

sh {AlenlBSthdwebh LRVt diateh

BT oy AnFBASGY

was cal culfated fromthe relationship between [ og

val ues_of the analytical curve made from several |,
meIRbaY; i1ess Wé{%@&p&% solgrmaglisihen
nunbers. The standard pol ystyrene sanple for naking

fanaldydd thelshest Yasrdiag phper) bieraistdiring (Sebedatlyatanskiging)
of 6x102, 2.1x102, 4x102, 1.75x104, 5.1x104, 1.1x105,

BB e AT SR T e

detector was used for the detector. <3 ass-transition

- ungrPer Ttheresidug))tondihe Ylednteriedime tamsfersng enanherd (oter

be measured using TG DSC

‘the image transfer is cleaned by the intermediate transferring member cleaning

unit 17.

The sheet (recording paper) on which the color image is transferred and

- formed is taken out by the secondary transferring unit 22 and sent out to the-

fixing unit 25 in order to fix the synthesized color image (color transfer image)

: _ontb the sheet (recording paper) under the thermal pre_ssiu‘e. Triggered by the

switch claw 55, the sheet (recordiﬁg paper) is discharged by the discharge roller

. 56 and stacked on the discharge tray 57. Alternatively, triggered by the switch

claw 55, the sheet is inverted by the sheet inversion unit 28 and led to the

transfer position again. After recording an image on the back side, the sheet is

~ then discharged by the discharge i‘o]ler_56 and stacked on the discharge tray 57.

The image forming method and image forming apparatus of the
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system TAS- 100 (-avail abl e from Ri gaku Denki Co-, Ltd.):"
according to the following nethod. Initially, about

10 ng of toner is placed in an alum num 10 sanpl e
vessel. The vessel is placed on a holder unit, which

"is then set in an electric furnace. The sanple is

heated fromroom tenperature to 150C at a tenperature
- . 12 . I .
iy &R Brfuct Uieh traelggmﬁg ofttidHly OBl YR $hAHAd and

at - 150C anple 1s7co to room

_tenperature and allowed to stand for 10 m nutes. Then,

apRatatys ¢ gRfenthel danehset iigs JREskimn | which, (comgsprpds to a
using a 15 differential scanning calorineter (DSC)
lovkitérBpéesioen Gxinpe sybina) 6 lefcalfolf iat bodht SMpfedtrdsiBtance and
rising rate of 10C mn. G ass-transition tenperature

B eSS Ao

intersection of the base line and a tangential |ine of

- behrodesedooveer arileng: pexied, nihar tophe dgbaisiet egregatd tmeach other,

tenperature (Tg). 20: (Exanple A-2) "toner 2" was

Bpuiash bR O A oy iRl o

1" was changed tq "I ow nol ecul ar nmass pol yester 2" ) :
the, taney reakesdt pessikle ite doram slable Hnags an any feging medium
_obt ai ned_toner, char_acteristi cs of toner were neasured
withdub &rasskee ev@ys aadi witbxgsdl fepfoduciififti|angl AfrEheiN@W3 not
in Table 2. (Conparative Exanple A-1) 5 "toner 3" was

r.oduced 4 n the. sa way as in Exanple A-1, except
' C'ﬁ)%tg{]?naﬁerﬁ%ﬁﬁtgn@]faggﬁ'ow nol ecul ar mass pol yester

1" was changed to "low nolecular mass pol yester 3"
havi nblecdinhminve mith referratpotenExamilab) the inwndionhe explained in

-‘amount of "ketim ne conpound 1" added was changed to

A B RSN G tﬁgg.ﬂ?;gat@%%mﬂd h8PBE corkBieA G HrhieGhe Yope

toner were neasur

of this inveption. All “parts” and “%” are expressed by mass unless indicated
ofherwise. |
(Example A-1)
Synthesis of Organic Particle Emulsion-

| ’Ib a reaction vessel provided with stirrer and thermometer, 683 parts of
§vater, 11 parts of sodium salt of sulfuric acid ester of methacrylic acid ethylene

oxide adduct (ELEMINOL RS-30 by Sanyo Chemical Industries, Lid.), 83 parts

of styrene, 83 parts of methacrylic acid, 110 parts of butyl acrylate and 1 part of

‘ammonium persulphate were infroduced, and stirred at 400 rpm for 15 minutes

to give a white emulsion. - This was heated, the temperature in the system was

-~ raised to 75°C and the reaction was performedlfor 5 hours. Next, 30 parts of an
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10 sanme way as in Exanple A-1. Results are shown in
Tabl e 2. (Conparative Exanple A-2) "toner 4" was
produced in the sane way as in Exanple A-1, except
that, in Exanple A— 1, "l ow nol ecul ar mass pol yester

~ 1" was changed to "low nolecular mass pol yester 3"

having characteristics shown in Table 1 and the

SR ATV SRR PRSP, BBl

toner were rreasured in the sanme vvay as in Exanple
mxmmelmmamrad et Ehéldor bhoTietombeain(@@arpeoas dispersion of a
Exanpl e A-3) "toner 5" was.obtained in the sanme way as

'%géc%q?ro nﬁggetpo yestee]!rﬁg?a vva]%o‘}: ‘Etéggajgﬁtésa‘hd%d

npl ecul.ar mass pal yester 3" having. charac eristics
sulipripasid esigh pbmethicaviiqpeidphylane siideaddugt ne Thisrip efprred

1" added was changed to 4.2 parts. For the obt ai ned

td aGiarticle dispetaon $T.i cs of toner were neasured in the

same way as in Exarrpl e A-1l. Results are shown in Table

.. ner pr.oduced in, t.he,sa
ey o0 RORS gl RS it londy BHEas iy B8,

Iom1nDIecuIar mass pol yester 1" was changed to "l ow
“paoiticleudispersios 4”7 prapesddy the panticle gize distdboion sehsering
shown in Table 1. For the obtained toner,

bt e S S

Exanpl e A—4) 10 "toner 7" was produced in the sane
4 &8 Of i | After dryinga pat of Hag © aeadﬁﬁw@emwl tlagy

m)I ecul ar mass pol yester 1" was changed to "l ow

resin was isolated. The glass-transition temperature, Tg of the resin was 59°C

and the average molecular mass, Mw was 150,000.
-Preparation of Aqueous Phase-

To 990 parts of water, 80 parts of the “particle dispersion 1,” 37 partsof -

 485% aqueous solution of sodium dodecyl diphenylether disulfonic acid

(ELEMINOL MON-7 by Sanyo Chemical Industriee, Ltd.) and 90 parts of ethyl

acctate were mixed and stirred together to obtain a milky liquid. This is

- referred to as “aqueous phase 1.”

N -Production of Low Molecular Mass Polyester-

In a reaction vessel equipped with condenser tube, stirrer, and nitrogen

~inlet tube, 670 parts of bisphenol A ethylene oxide dimolar adduct and 335 parts
~ of terephthalic acid were placed, and subjected to polycondensation under

a normal pre_ssure.at 210°C for ‘1'0 hours. Thereafter, reaction was performed -
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" mol ecul ar mass pol yester 4" having characteristics

shown in Table 1, in the emulsification process, the
anmount of "pignentlwax dispersion 1" added and the
amount of 50% et hyl acetate solution of "prepolyner 1"
added were changed to 15 1610 parts and 231 parts,
respectively. For the obtained toner, characteristics

et 3BT BSoIBREH bl 1 S RURRE £ agﬁg;mﬁ Booled

"t oner was produced in the same way as in Exanp

8"
ta160°Cex dbpn 46rmrts of pbthalicmurdiygride peag mtrb@wer:lnn’@dnbp aeactlon .

mass pol yester 1" was. changed to "l ow nol ecul ar mass

vRQleY %iﬁ%he §eacﬁawv% Al 85r Shinks t6 BRI 1‘18w1ﬁal:,-&1141
in the emulsification process t he amount of

_ nt/wax dispersion 1" added and the anount of
s erRsierd

cetate sol ution of “prepolynmer 1" added
wer e changed to 1705 parts and 154 parts,
r es peThe Vikymoleetlal heassipoljested 1t had b glokaratikiddn st i cs

~of toner were neasured in the sanme way as in Exanple

1Jéﬁf]éner@&%“ ]I‘éias pr ogu%}éggaéenmg; %gh‘%ﬁﬁ%as\%a@ﬁ%%@“@ =X

A-1, except that, in Exanple A-1, "low nol ecul ar nmass
ap@rageméwdammasmfé}@m%amd valuewbideul ar nass

pol yester 5" having characteristics shown in Table 1,

Sﬁlthgﬁsoﬁp}éba \gration process, the anount of
pi gment/waXx di spersion 1" added and the 10 armunt of

50% et hyl acetate sol uti o pr.epol r 1" add
were %ﬁ%%fdlofld’%% BayaPE Wﬁﬁ?@?@‘i”%ﬁﬂ% stirrer, an mtmgen
respectively, and in the preparati on of aqueous phase,

ntlbetifepdlU pats Bpniids affle nsoleculat hass wilysstel 1IN88lpaie v
di phenyl ether disulfonic acid added was changed to 58

is%pflorone diisocyanate and 500 parts by mass of ethyl acetate were introduced,

" and the reaction was performed at 100°C for 5 hours to synthesize addition

15

products. In this way, “prepolymer 1” was synthesized.

- -Synthesis of Ketimine-

Into a reaction vessel equipped with stirrer and thermometer, 170 parts

-~ ofisohorone diamine and 75 parts of methyl ethyl ketone were introduced, and

20

. the reaction was performed at 50°C for 5 hours to obtain blocked amine. This is
referred to as "ketimine compound 1". The amine value of “ketimine compound

. 1" was 418.

Preparation of Masterbatch-

1,200 parts of water, 40 parts of carbon black (REGAL 400R. by Cabot

. Corporation), 60 parts of polyester resin (RSS{)l by Sanyo Chemical Industries,
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For the obtained toner, characteristics of toner were
neasured in the 15 sane way as in Exanple A-1.
Results are shown in Table 2. (Exanple A-7) "toner 10"
was produced in the same way as in Exanple A-1, except
that, in Exanple A—i , "low nol ecul ar mass pol yest er
1" was changed to "low nolecular mass pol yester 5"

cterlstlcs i.n._ Tabl e
T P ORI B e A P HNS ORI AR R By
di spersion 1" added and the anmount of 50% et hyl
ot ulThen the miguepwiay keeaded atdddiC fer3d mimerusing
to 1516 parts and 308 parts, respectively, and in the

 tROSERGR AR e RSV RA Eng%ﬂ&cﬁﬁﬁlé&%nﬂfa filveMzer to

aqueous sol ution of sodléum dodecyl di phenyl et her

Ogl sul f(igmg:flachg@gigaed wgqnggangf%wtg 58 "part %f ﬁrlt"her

protective colloid carboxynethyl cell ul ose (Cel ogen BSH
-Piepabatiotoof i Phasd- | ndustries, Ltd) was added in an

aqueous phase. 5 For the obtained toner,

chara [ of toner._were

vey 300 Hy o R S Mo TR R P RS v
Exanpl e A-8) "toner 11" was obtained in the sanme way

vax aml $Epariteofathy] aexeee werdratroduied E»taape@mmyessql ow

nol ecul ar mass pol yester 1" was changed to "low 10

i g R

ahount ket m ne conpound
" added was changed to 10.3 parts
VEFHJF‘%JTI?IF%@ By C fonfpherrs and wfed&&%?v%hwr-

di spersion 1" added and the anount of 50% et hyl
N SO0 oft"ine8te@batch 1€ pal Y500 patts ofiglsllavaie wéenged

to 1762 parts and 108 parts, respectively. 15 For the
obt(? I nﬁd eréac%lrc])falrvggste L] &txﬁ_&gd E)i' 1th%r1]1§cto L & ysan%ler ed
This is referred to as "raw material solution 1".

1,324 parts of "raw material solution 1" were transferred to a reaction

vessel, and wax was dispersed using a bead mill (Ultra Visco Mill by Aimex Co.,

- Litd.) under the condition of liquid feed rate 1kg/hr, disk circumferential speed -

6m/sec, 0.5 mm zrconia beads packed to 80% by volume and 3 passes.

Next, 1,324 parts of 65% ethyl acetate solution of the "low molecular

- mass polyester 1" was added and dispersedin 1 paes by the bead mill under the

 aforesaid condition to obtain a dispersion. This is referred to as "pigment/wax -

20

dispersion 1".

Emulsﬂicatlon

' 1772 parts of "plgment/wax dlspersmn 1", 100 parts of 50% ethyl acetate
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'sarre way as in Exan'pl e A-1l. Results are shown in Table
(Exanple A-9) "toner 12" was produced in the sane

vvay_as in Exanple A-1, except that, "low nolecular

mass pol yester 1" described in Exanple A-1 was changed

~to "low 2.0 nol ecul ar mass pol yester 6" having

char acteri stics shovvn in Tabl e and t he anmount of

B R S HEORE R 2800 e
p| gment | wax di sper3| on 1'.' added and the apount of
nstlegwatmhss®dwhi s, 006) glassirapsitioptempesavare (Ty) GGk dcid value

were changed to 1781 parts and 92 parts,

55‘ ?&F&x&l’@élﬁe 5Tnd (M2 BRER BPM RB8fanatd'#h & 589 By inass),

onef were neasured In the .sane way as I n

| eA-1 Results are own in_Tahle 2. 5 (Exa Ie
agéﬁr%) ety plo ke timan %ﬂ " SverePlage lgaﬁ@aw%gﬁ

Exanpl e A-1, except that in Exanmple A-1, "low
niigéd 615,800 fpaToPDd h:)ziﬁﬁte&[sﬂg TRezomdiaixge by fIbku*L‘le\K]ka Kogyo
nol ecul ar nass pol yester 5" having characterlstlcs

h [ i.he | Si f|..
Bt SPQ%@W%MB%% A Bl %%Z%eﬁae&%
amount of 50%eth acetate sol ut| on of "prepol yner 1"
aéi homomGF ap arrotatiomospesd o H},03() rpm for 20
respecti vel y, and in the preparation of aqueous phase,

Ugﬂﬁ?’nyl Em% ugﬁb?}gm Cc agiégé&giggg%ségﬁfange tng?S

parts, further 28 parts of 3.0% aqueous solution of
"oy plsi )}I cel lul ose as a polyneric protective
colloid was added in 15 an. aqueous phase. For the

-OftsidSelvértiRymowdtar act eri sti.cs of toner were measured
in the sane way as in Exanple A-1l. Results are shown

'n Takﬂlg “ﬁmulsion slurry 17 was placed in a reaction vessel equipped with

stirrer and thermometer, then the solvent was removed at 30°C for 8 hours and-

the product was matured at 45°C for 4 hours to obtain dispersion of which -

organic solvent is removed. This 1s referred to as “dispersion slurry 1.”
Rmsmg and Drymg

Aﬂ:er filtering 100 parts of "dlspersmn slurry 1" under the reduced

~ pressure, rinsing and drying processes were performed by following pfocedures.

(1) 100 pérts of 1on exchange water were added to the filter cake and

‘mixed in a TK homomixer at a rotation speed of 12,000 rpm for 10 minutes and

filtered.

~ (2) 100 parts of 10% sodium hydroxide solution were added to the filter

: t:ake_ of _(1). and 'rhjxed in a TK homomixer at a rotaﬁon speed of 12,000 rpm_for-"

- 160



10

.15

20

(Exanmpl e A-11) Toner was evaluated in the same way as
in- Exanple A-1, except that, in 20 Exanple A- 10,

eval uati on machi ne B was used as an eval uati on nmachi ne
for use in the evaluation of characteristics of
toner. Results are shown in Table 2. 1-1 pm sm ~! ORORc

'ti Nt-t-t- OOOocrsccm:ococa o C6 0C7 as ntfs cr i),c

%ﬂl%ted's At ﬁltered unﬁle'}' El'lel 1!9 dP:edd-Ferst%re 00000

(3) 100 parts of 10% hydrochloric acid were added to the filter cake of (2)
and mixed in a TK homomixer at a rotation speed of 12,000 rpm for 10 minutes

and filtered.

(4) 300 parts of ion exchange water were added to the filter cake of (3)

and mixed in a TK homomixer at a rotation speed of 12,000 rpm for 10 minutes-

“and filtered twice to obtain a filter cake.

The filter cake was then dried in a circulating air dryer at 45°C for 48
hours,.and sieved through a sieve of 75 pm mesh to obtain a toner-base particle.

This is referred to as "toner-base particle 1".

o Mlxture of external additive
100 parts by mass of "toner-base particle 1", obtained as described above, -
1.0 part by mass of hydrophobized silica (HDK H2000, by Clariant(Japan)K X))

" as an external add_iﬁve, and 0.5 parts by mass of hydrophobized titanium oxide

(MT- 1.50_AFM, by Tayca Corporation) were mixed in HENSCHEL MIXER, and
allowed to pass _throﬁgh a sieve of 38 pm mesh to _reni_ove coagulation. | Thus,

toner was obtained. This is referred to as "toner 1".

<Results of Toner Evaluation>

* For the obtained "toner 1", volume average particle diameter (Dv),

- particle size distribution {Dv/Dn), average circularity, 1/2 flown-out temperature

Tma, 1/2 flown-out temperature after melt kneading of toner Tmb, difference

bet_ween'- Tma  and Tmb, ATm, gel content, :__molecular. mass peak, and .
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glass-transition temperature (Tg®) were measured as follows. Results are -

shown in Table 2. |

<Volume average particle diameter (Dv) and Particle Size Distribution (Dv/Dn)>
'i‘he volume average particle diameter and particle size distribution of a

toner at an aperture diameter of 100 pm was measured using a particle size

meter, Coulter Counter TA-H by Coulter Electronics Itd. And the figure of -

Volﬁme average particle diameter / number average particle diameter was

calculated based on these results.

éAverage Ciréularity> |

The average circularity of the toner was measured by a flow type

- .partlicle image analyzer, FPIA-2100 by Sysmex Corporation. Specifically, the

. measurement was performed by adding 0.1 ml to 0.5 ml of alkylbenzene

sulfonate surfactant as a dispersing agent to 100 ml to 150 ml of water from
which solid impurities had been removed in advance, in a container, and then
0.1 gto 0.5 g of each toner was added and dispersed. The dispersion was
subjectéd to dispersion treatment for 1 minute to 3 minutes using an ultrasonic
disperser by Honda Electronics, and the toner shapes and distribution were

measured by the above apparatus at a dispersion concentration of 3, 000/ to

- 10,000/ul and the average circularity was caleulated from the result above.

<1/2 flown-out temperature, Tma, 12 flown-out temperature after

| melt-kneading of toner, Difference between Tma, and Tmb ATm >

-The 1/2 flown-out temperature'_of toner was measured using a capillary
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-.type flow tester (CFT-500C, by Shimadzu Corporation) under the conditions of

Load 30 kg, Die diameter 1 mm, Temperature rising rate 3°C/min.
The toner was melt-kneaded by batch type kneading using a Labo

Plastomill 4C 150 type (by Toyo Seiki Seisaku-sho, Ltd.). The toner amount

‘was 45 g, heating temperature 130°C, rotation number 50 rpm, and kneading

time 15 minutes.
<Gel content>

The gel content was measured as follows. 1 g of toner was weighed, to
this, 100 g of tetrahydrofuran (THF) was added, and left at 10°C for 20 hours to

30 hours. After 20 hours to 30 hoﬁrs, gel fraction, THF insoluble components,

- absorbed THF as a solvent, and svs}e]led to precipitate, and then this wass

separated with a filter paper. Separated gel fraction was heated at 120°C for 3

~ hours, absorbed THF was volatilized, and then mass was weighed. Thus, gel

fraction was measured.

" <Molecular .‘niass peak>

'Molecular mass peak of the toner was measured as follows. The
column insi(ie the héa_t cham’ber of 40°C was stabilized. At this temperature,
THF as a column'solvgnt was drained at a current spéed of lmUmjﬁute and 50pl
ﬁ) 200ul of THF sample fluid whereof a sample density was adjusted to 0.05% by

mass to 0.6% by mass, was poured and measured. In the measurement of

molecular mass of the sample, a molecular mass distribution of the sample was

“calculated from the relati_ohship between log values of the analytical curve made

163




10

15

20

“-' L60ooo+cj cSccrio04cist-:in '

d~cDef +t od{ eNt oL(~CDCDd' ~+ m v? cd Q00000 000 OB
ODC)0 L C. 0C CCDG 0CHD| oC 1NGot - N-, t 0ONcoOm
ocDcDcaoocDNd' oonot-: CDo0O U "-' Nc9

from several monodisperse polystyrene standard samples and counted numbers. -

: .The standard polysty’rehe sample for making analytical curves was the one with

a molecular mass of 6x102, 2.1x102, 4x102, 1.75x104, 5.1x104, 1.1x105, 3.9x105,
8.6x105, 2x106 and 4.48x108 by Toyo Soda Manufacturing Co., Ltd. Arefractive

index (RI) detector was used for the detector.

- <(lass-transition temperature (Tg)>

The glass-transition temperature can be measured using TG-DSC

system TAS-100 (available from Rigaku Denki Co., Ltd) according to the

- following method. Initié]ly, about 10 mg of toner is placed in an aluminum

sample vessel. The vessel is placed on a holder unit, which is then set in an

electric furnace. - The sample is heated from room temperature to 150°C at a -
temperature rising rate of 10°C /min. After being allowed to stand at 150°C for

10 minutes, the sample is cooled to room temperature and allowed fo stand for

10 minutes. Then, in a nitrogen flow, DSC measurement is carrzed out using a
~ differential scanning calorimeter (DSC) while heating the sample to 150°C at a

temperature rising rate of 10°C/min. Glass-transition temperature (Tg) is

determined using the analyzihg system of the TG-DSC system TAS-100 system

as a temperature at the intersection of the base line and a tangential line of the

' endothe_i'mic curve near the gIaSS'transiﬁon temperature (Tg).

(Example A-2) -

- "toner 2" was produced in the same way as in Example A-1, except that, -

.in Example A-l, “low. molecular mass polyester 1" was -changed to "low
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For the obtained_toner, characteristics of toner were measured in the
same way as in Example Al Results are shown in Table 2.
(Comparative Example A-1)

"toner 3" was produced in the same way as in Example A-1, except that,

- in Example A-1, "low molecular mass polyester 1" was changed to "low

molecular mass polyester 3" having characteristics shown in Table 1 and the
amount of "ketimine compound 1" added was changed to 10.3 parts.
For the obtained toner, characteristics of toner were measured in the

same way asin Example A-1. Results are shown in Table 2.

- (Comparative Example A-2)

"toner 4" was produced in the same way as in Example A-1, except that,
in Example A-1, "low molecular mass polyester 1" was changed to "low

molecular mass polyester 3" having characteristics shown in Table 1 and the

amount of "ketimine compound 1" added was changed to 10.3 parts.

For the obtained toner, chafacteﬂstics of toner were measﬁi‘ed n the
same way as in Example A-1. Results are shown in Table 2.
(Comparative Example A-3)
"toner 5." was obtained in the same Way as in Example A-1, except that,

in Example A-1, "low molecular mass polyester 1" was changed to "low

molecular mass polyester 3" having characteristics shown in Table 1 and the

amount of '.‘ketim_jne compound 1" added was changed to 42 parts. o
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For the obtained toner, characteristics of toner were measured in the

. same way as in Example A1 Results are shown in Table 2. .

(Example A-3)

"toner 6" was produced in the same way as in Example A-1, except that,
in Example A-1, "low molecular mass polyester 1" was changed to "low
molecula;' maés pélyester 4" having characteﬁsﬁcs shown in Table 1.

For the obtained toner, characteristics of toner were measured in the

- same way as in Example A-1. Results are shown in Table 2.

(Example A-4)

~ "toner 7" was produced in the same way as in Example A-1, except that,

in Example A-1, "low molecular mass polyester 1" was changed to "low

molecular mass polyester 4" having characteristics shown in Table 1, in the

emulsification process, the amount of "pigment/wax dispersion 1" added and the

. amount of 50% ethyl acetate solution of "prepolymer 1" added were changed to

1610 parts and 231 parts, respectively.

For the obtained toner, characberist_ics of toner were measured in the

- same way as in Example A-1. Results are shown in Table 2.

| (Example A- 5)

* "toner 8" was produced in the same way as in Example A-1, except that,

in Example A-1, "low molecular mass polyester 1" was changed to "low

~molecular mass polyester 5" having characteristics showﬁ in Table 1, in the

. emulsification process, the amount of "pigment/wax dispersion 1" added and the
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" <Preparation of Two-conponent developers Next, when

each of the obtained toners of Exanples and
Conparative Exanples was evaluated for image quality,
etc. of a reproduced inmage, - performance of toner was
eval uated as a two-conponent devel oper. 5 The carrier
for use in the two-conponent devel oper was ferrite

i cknes

s G 500U P B IR &ﬁfpﬁépgﬁn& BARIRH PhreHhanfld to
1?{{);35 pmand 7 parts by pass of toner was unifornly

with silicone resin w aver age t

grtspgdded respectigds of the carrier and char ged
"by a tubular m xer of which the container is rolled:

for agot ahé obtdifed t@ieg! chadl@neHione of thder Rere aiddstfed S the
prepared as follows. 5,000 parts of M ferrite

BB L R e RS et TS I B e

repared by dispersing 450 parts of toluene, 450 parts
plelA-6bne resin SR2400 (by Dow Corni ng Tor ay

Silicone Co., Ltd., non-volatile portion 50%, 10

partsn i j a%ﬂ%w ' T,

Sili cotﬁieleﬂig‘ v?:ogéﬁ(ﬁl ge an %1 pa%éé %Eg%@glgﬁ%}écﬁx that,

thﬁ; are coatjng materjial, were dispersed w.th a .
arapler 471,71 Jovy mplecylary mass ppolyester: dat wag ¢hamged . to "low

The core material and the coating |iquid were poured

mdlécular a5 ipdlyesRR e ahaing GhhPResHsMch shdwnl B Thbledl, in the

base plate disk and stirring blades in a fluidized

iR Sl B R BB B o

20 the core material. The coated nmaterial was then

apmivat of h0%rethylewetdte solmsonatf "@%PGyhor ¥ dddud svere changed to

prepare the above-nentioned carrier. <Machine for

16X BiRD e T RAR ARl el AL SRl FRARY i phase
S

Exanpl es eval uated with the foll ow ng eval uation

- they ahol, \Sgrf&5%i agneaps golupipn ofc spgium  dodecyl diphenylether

disulfonic acid added was changed to 58 parts.

. For the obtained toner, characteristics of toner were measured in the -

‘same way as in Example A-1.  Results are shown in Table 2.

- (Example A-7)

"toner 10" was produced in the same way as in Example A-1, except that,

‘in Example A-1, "low molecular mass polyester 1" was. changed to "low

molecular mass polyester 5" having characteristics shown in Table 1, in the

emulsification process, the amount of "pigment/wax djspersioii 1" added and the
- amount of 50% ethyl acetate solution of "prepolymer 1" added were changed to

- 1516 parts and 308 parts, _i:espectively, and in the preparation of aqueous phase, . - _
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| aser printer |IPSi O 8000, by Ricoh Conpany, Ltd.,
whi'ch adopts a nmethod in which four col or devel opi ng
sections devel op each color sequentially on one belt 5
phot oconductor, transferred to an internedi ate
transferring nenber 'sequentially, and four colors are
transferred together to paper, etc_, was nodified s.o

thﬁ A mAukOYr g8 550 %]ﬁg_@&us ggﬁ?ﬁ?o Up s%ﬂi o@odecyl dlphenylether'

otoconductor l'ess i XI ng evi ce ar
pr V|ded .a vihration bias voltage conprisin DC
dw(ii) | Wspelangstl to A8 Rartsolurthire Z8paxkint aﬁuaous

developlng bi as. Further 1o nodified nmachi nes,

. stlieh R bl eFRGTORRLA ol IDEIBbHENIgIRNGSS (CsiSaMBSH by

charger, developing unit, and cleaning unit |ntegrally

S oce art ri and al uation ma | ne
FEvE B TpdBlpe 1) w2 200 B binshudm

a nodified "eval uati on machi ne A" such t hat the fi XI ng
unit &br the oblewaddutomen chapatiensticd ofdsnendiefd ewkatarednin the
oilless IH fixing unit. I.n these 15 Exanpl es and

AR R@%ﬂs e 5uppl i ed in
S%%ch o’aﬁé]%ﬁour 0 orfdeve op%%%@@ﬁ%ns gnd i mages,

etc. were evaluated in a single-color node.
Expyledi& on 1t em Perf or mance of devel opers obtained in
t he Exanpl es and Conparative 20 Exanples were

“eval uabasr T1Rwdddtdiabd aViHRGant oW aBﬁﬁEkéﬁgH&lSé}@;@ﬁt that,
in Table Using the eval uation machi neA or

i SRBERTL R Bl HBinh, peliertea il o to "low

grai ni ness and fineness were observed with eyes and

. moledulmat mdss polyester G iowing clnrmberistitasitawmsn Shblenl and the |

bel ow. 5 [Eval uati on Standards] Wen the degree was

aﬁfbﬁﬁﬁro?bkgnﬁu&eo%ﬁﬁ&uﬁ WAtidR8d vds EBafRACl 969 Pt in the
emulsification process, the amount of "pigment/wax dispersion 1" added and the
amount of 50% ethyl acefate solution of "prepolymer 1" added were changed to
1762 parts and 108 parts, respectively.

For the obtained toner, characteristics of toner were measured in the

 same way as in Example A-1. Results are shown in Table 2.

- (Example A-9)

"toner 12" was produced in the same way as in Example A-1, except that,

"low molecular mass polyester 1" described in Example Atl_was changed to "low

- molecular mass polyester 6" having characteristics shown in Table I and the

amount of "ketimine compound 1" added was changed to 6.5 parts, in the

~ emulsification process, the an:tount of "pigment/wax dispersion 1" added and the
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- "an 1nmage occu S u
~evaluation mac hine A or B, thin line inmage having
1580 papls andOApasti cespediivaline paper type 15 6000 by

when slightly inferior to offset printing, as B, when
slightly superior to conventional electrophotographic
i mges, as C, when sanme degree as conventiona
el ectrophot ographi c i mages, as D, and when inferior to
10 conventional el ectrophotographic inmges, as E. (2)
Reproduci bility of thmline After outputting 30,000
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ustng

Ri coh Company, Ltd. The degree of blur of the thin

line wRs thOWBRiREH téidrNcltardMAASHSOIPloRer ¥¥e measured in the
eval uated.on five levels, ranks 1 to 5. [Evaluation

S?E%?Vg%ag;l]a ﬁry\}(‘pg‘ﬁ&ih;ﬁ&rlﬁéﬁrﬁg g%:#;%b]geg‘z. poor est .

Ranks 5,4,3,2, and 1 are displayed asA, B, C, D, and
(Examebped) vel y. 20 (3) Dropout in letter inmage After
out putting 30,000 copies of an imge chart in a

S e e PRI LA T,

eval uation nmachine B, |letter inmage was produced on the

- pHExamplee tA-1y flewDxadigculare ahasSo pplxester [X'dwakr ehpngad ytooflow

dropout in thin line image of letter, i.e.

TGRS hlos ol Rng" 5-%5%&%%%&'@2&2% TRBEP Cin the

and evaluated on five |evels, rar

Eval uati on Standards] VWhen dropout ogcurr.ed | east, |
: e%%aﬁsw%ﬁl@a%és&ﬁaﬂwg@t K e SHeoH e ioB . aedand the

nost, it was evaluated as Rank 1. Ranks 5, 4, 3, 2,

antfiimt ofi50% dthgbh@yae sahutidn df, "pfepomant! ddded were changed to

Tespectively. '
1705 parts and 154 parts, respectively, and in the preparation of aqueous phase,

the amount of 48.5% aqueous solution of sodium dodecyl diphenylether

disulfonic acid added was changed to 58 parts, further 28 parts of 3.0% aqueous

solution of carbbxymethylce]lulose as a polymeric protective colloid was added in

an aqueous phase.

For the obtained toner, characteristics of toner were measured in the

- same way as In Example A-1. Results are shown in Table 2.

(Example A-11)
Toner was evaluated in the same way as in Example A-1, excepf that, in

Example A-10, evaluation machine B was used as an evaluation machine for use

| in the evaluation of characteristics of toner. Results are shown in Table 2. .
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Characteristics of low molecular .masg R StEr
2000 o/ “H2 Yo

eva

Number average
molecular mass
3,300

6,600 |
2,700
2,700
2,700
4,200
4,200
9,800

9,800
9,800
3,600
3,500
9,800

Polyester-

Toner 2 {low molecular mass polyester 2
Toner 3 low molecular mass polyester 3
Toner 4 {low molecular mass polyester 3
Toner 5 {low molecular mass polyester 3
Toner 6 [low molecular mass polyester 4
Toner 7-low molecular mass polyester 4
Toner 8 {low molecular mass polyester 5
Toner 9 [low molecular mass polyester 5
Toner 10{low molecular mass polyester 5

Toner 1 {low molecular mass polyester 1
| Toner 11|low molecular mass polyester 6
Toner 12[low molecular mass polyester 6
- | Toner 13 low molecular mass polyester 5

" Tablel
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<Preparation of Two-component developer>
Next, when éach of the obtained tonérs of Examples and Comparative -
Examples was evaluated for image quality, etc. of a reproduced image,
performance of toner was evaluated as a two-component developer.
" The carrier for use in the two-component developer was ferrite carrier

having an average particle diameter of 35 um, coated with silicone resin with an

- average thickness of 0.5 um and 7 parts by mass of toner was uniformly mixed

to 100 parts by mass of the carrier and charged by a tubular mixer of which the
container is rolled for agitation to prepare developer. |

| The Cai'rier was pfei)ared as follows. 5,000 parts of Mn ferrite particle

V(m_ass average pérticle'diameterl 35 pm) was used as a core material and a
. coating solution was prepared by dispersing 450 parts of toluene, 450 parts of

- silicone resin SR2400 (by Dow Corning Toray Silicone Co., Lid., non-volatile

portion 50%), 10 parts of aminosilane SH6020 (by Dow Corning ’Ibray Silicone

Co., Ltd.)) and 10 parts of carbon black, that are coating material, were dispersed

with a stirrer for 10 minutes to prepare a coating Lquid. The core material and

. . the coating liquid were poured into a coating apparatus equipped with a

20 -

rotating base plate disk and stirring blades in a fluidized bed, in which coating is
conducted while forming a whirling flow, and the coating liquid was applied onto
the core material. The coated material was then baked in an electric oven at-

'250°_(__3 for 2 hours to p'repazfe the above-mentioned carrier.

- %Machine for evaluating image quality of :rep_rOduo_ed image>

'_1.72" -




S T TR S PR S e St R R A R TR TR A L e e ATAmTT BT A T -

10

VVVVVVVQg QppooooooooO g s~ U. r Nr-r r r- -
qg . - r-irir-lr-tril-"r-1- r-l1lrii

Each developer obtained in Examples and Comparative Examples was
evalﬁated with the following evaluation machines. Specifically, a full-color
laser printer IPSiO 8000, by Ricoh Company, Ltd., which adopts a method in
which four color developing sections develop each color sequentially on one belt.

photoconductor, transferred to an intermediate transferring member

- sequentially, and four colors are transferred together to paper, etc., was modified

~so that a contact charger, amorphous silicon photoconductor, oilless surf fixing

device are provided, and a vibration bias voltage comprising a DC voltage

: Superimposed on an AC voltage is applied as a developing bias. Further

.'modiﬁed machines, “evaluation machine A” comprising the photoconductor,

charger, developing unit, and cleaning unit integrally as a process cartridge

and “evaluation machine B” were used for evaluation. “evaluation machine B”

- .was a modified “evaluation machine A” such that the fixing unit of the

15

20

evaluation machine A was modified to an oilless TH ﬁScing unit. In these

- Examples and Comparative Examples, same developer was supplied in each of

four color developing sections, and images, etc. were evaluated in a single-color

mode. -

<Evaluation Item>

Performance of developers obtained in the Examples and Comparative

| Examples were evaluated for the following items. Results are shown in Table

3.

(@ Image graminess and fineness

173




16

15

20

+(il- ~t A~~~ 1 G/GEI.~ Teceit ci™ cWN,
©¢VLVcVci N m boOLoOL0OOO' O100010ua d4-t'

jdldt MMoii'4zJ+calcV p R

vrie--{ririe--lr-ir-lr-lr-{r-Ir-lr-lr-{ri  a~ Y ~y{

Using the evaluation machine A or B, a photographic image was output
by running 10,000 copies in a. single-color mode, and the degree of graininess
énd fineness were observed with eyes and evaluated in aocordance. with the
standards shown below.

[Evaluation Standards]

When the degree was comparable to offset printing, it is described as A, .

when slightly inferior to offset printing, as B, when slightly superior to

conventional electrophotographic images, as C, when same degree as

conventional electrophotographic images, as D, and when inferior to |

conventional electrophotographic images, as E.

' (2) Reproducibility of thin line

After outputting 30,000 copies of an image chart in a single“coloi' mode

with an image occupancy of 50% as running output using the eValuaﬁon

- machine A or B, thin line image having 600 dpi was produce.d on the paper type

6000 by Ricoh Company, Ltd. The degree of blur of the thin line was compared
with a grade sample, and evaluated on five levels, ranks 1 to 5.
[Evaluation Standards]

Rank 5 is the most exceﬂent in reproducibility of thin line, and Rank 1 is

‘poorest. - Ranks 5, 4, 3, 2, and 1 are displayed as A, B, C, D, and E, respectively.

(3)_Dropout in letter image
After outputting 30,000 copies of an image chart ina single-color mode

with an image -occupancy “of 50% as running output using the evaluation
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machine A or evaluation machine B, letter image was produced on the OHP

‘sheet type DX by Ricoh Comipany, Ltd. Frequency of dropout in thin line image

of letter, ie., untransfer of toner was compared with a grade sample, and

evaluated on five levéls, ranks 1 to 5 below.

[Evaluation Standardsl

‘When dropout occurred least, it was evaluated as Rank 5, and when

- dropout occurred most, it was evaluated as Rank 1. Ranks 5, 4, 3, 2, and 1 are

- displayed as A, B, C, D, and E, respectively.

(4) Hot offset resistance and fixing property at low temperatures
- Using the evaluation machine A or evaluation machine B, solid images

were produced at a toner adhesive amount of 0.85 + 0.1mg/cm? on the transfer

- paper of a standard paper and thick paper (type 6200 by Riooh_ Company, Lid.
' and Copy Paper 135 by NBS Ricoh Co. Ltd.), and fixing performance was |
evaluate(i. - Fixing test was .ca_rried out by varying the temperature of a _ﬁxing
_. belt, and upper limit temperature at which hot offset does not occur in the

‘standard paper was deﬁnéd as highest fixing temperature. In addition, lowest

fixing temperature was measured using the thick paper. The lowest fixing

- temperature was determined as follows® obtained fixed image was subjected to

_drawing by means of a drawing tester at a load of 50 g and temperature of the

fixing roller at Which images are hardly S_Cratched was defined as lowest fixing

temperature. = The highest fixing temperature (hot offset res_istanoe) and lowest

' ﬁ)ﬁng'temperature (fixing property at low temperat_ui‘es) are .diSplayéd. .
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WA ~VWf WAW . . UU (Exanpl e B-1) -Synthesis of resin fine

particle emulsion 'Ib a reaction vessel provided with
stirrer and thernoneter, 838 parts of water, 11 parts
of sodiumsalt of sulfuric acid ester of nethacrylic

cid_ethyle 5. oxi de adduct (ELEM NCL RS-30 by Sanyo
(5)%%%3%1£U¥+ﬁ€‘ﬁs ies, Ltd), 73 parts -

- After oufputting 10,000 copies of an image chart in a single-color mode

. with an image occupancy of 50% as running output using a tuned evaluation

machine 111 which a jig with a cloth was arranged on the fixing belt of evaluation
machine A or B so that the cloth was brought into contact with the fixing belt

was used, smear on the cloth was compared with a grade sample, and evaluated

on five levels, ranks 1 to 5 below. When small amount of oﬂ"seﬁ was hardly

observed, it was evaluated as Rank 5, and when small amount of offset was

observed greatest, it was evaluated as Rank 1. -

_ [Evaluation Standards]

‘Ranks 5, 4, 3, 2, and 1 are displayed as A, B, C, D, and E, respectively.
(6) Anti-heat preservability
10 g of each toner was weighed and placed in a 20 ml of glass container.

The glass bottles were tapped 100 times and left for 24 hours in a thermostat set

~ to a temperature of 50°C and a humidity of 80%. Then, the penetration was

- measured with a penetration meter according to the following standards.

[Evaluation Standards]
 Starting from good penetration, A: 30 mm or more, B: 20 mm to 29 mm,

CI 15.mmto 19 mm, D: 8 mm to 14 mm, E: 7 mm or less.

- (7) Toner spent property

After outputting 30,000 copies of an image chart in a single-color mode

' _With' an image occupancy of 50% as running output using the evaltiat:ion
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- of styrene, 92 parts of nmethacrylic acid, 130 parts of
butyl acrylate and 1 part of anmoni um persul phate
were introduced, and stirred at 400 rpmfor 15 m nutes
to give a white enul sion. This was heated, the
tenperature in the systemwas raised to 75C and the
reaction was perforned for 5 hours. Next, 30'parts of

| maéﬁg%éelgogﬁug%#%gg eg(gél %srr]asosfu 190/ ﬁ%‘?ﬂr‘ anrcrrg eu g gvtaats g%t\ggéed.

10

for 5 hours to obtaln an aqueous dlsper3|on of a
1 g off repramisgicarerspsl e of methsgthyHetonst wererpiaded in a 20 ml of

aci d-butyl acrylate-sodiumsalt of sulfuric acid

: glaﬁ%ﬁfalﬂér BBHNMek¥h @Gy S4Bl hangs &Y tﬁﬁe@d%r) the glass

resin fine particle dispersion V. 15 The "resin fine
artlclegg%spers on 1" S neasured(gy t he partlcle
GTRRG FO Yiigeiarheqiation xagaytpy a glas
Horiba Ltd.) in mhlch | aser light scattering
celLt tleh mtagpgmittanad opisetheagnddt e o Ghllmauesiediag hape rdohhuger
di ameter was 90 nm After drying a part of the "resin

RGP Shen AR LB A o Ml 85 iR B8] Ailne

57C and 20 the average nol ecul ar mass, Mv was 200, 000.
mﬂndﬁﬂéparatlon of Aqueous Phase To 990 parts of water,
83 parts of the "resin fine particle dispersion 1"
Hmngagmng gf 48.5% aqueous sol ution of sodi um.
odecyl dlphenylether di sul fonic acid (ELEM NOL NDN—?

any.o en1ca| Industries, Ltd) and 90 parts o .
et hStarkiag B &ed AT B %ti?or)la o8 sgeBhév %ty 89% C:

obtain a mlky liquid. This is. referred to as

60% 1D0UER TS ABhaneEsa, E-H4%Rndasst i on of Unnodi fi ed

Pol yester In a reaction vessel equipped with condenser
tube, stirrer, and nitrogen = - o
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“inlet tube, 770 parts of bisphenol A ethyl ene oxide

di nol ar adduct and 220 parts of terephthalic acid
wer e pl aced, and subjected to pol ycondensation under
normal pressure at 210C for 10 hours. Thereafter,
reaction was perfornmed Z o under a reduced pressure of

10mHg to 15mHg for 5 hours and then cooled to 160C.
Then I;Qa tsl off phthal ic gnhydfide wWwas|iftr ¢duced _
intpo tshé readtion | vessel nd the rea n_vwa '
perf orred {3r| 2 [ROLTS F‘Fo‘ﬁob%ai‘ﬂ n?ta’ig”fqed": 6%:5) yest er
ca". T@E‘uqui i ed dol yesterl al had|a
g-I._aosE{%an He—tergerature ot —15r43€taver age
nolecw d&r (ags ¢f PR8,|000, jpegk top off 3| 5J0 4@nd] aci d
val jue “OE 13m3'<d -ﬁfrac%i L@n<cf< DLQngI YATEk |<E =Y
reasctlg)lg vesslel Jequi gped wi tR cpondenger|tybe] stirrer,
and| ni @ogen |rhl el tube, 640 partijs of blsphonol A
et hyteneoxdgdimof e [adytuct, 127# par s pf 11 >Up|2t hal i c
acifdo 20.pprtls of frijmellifi¢ aphyldridel ard 2 parts of
di but¥ 15 £i heaxdifles PQ el m [pidcep« [agd o he [eaet | on was
perff o ge@ pinder |nof mdl prejssyre|at| 2304 fqr 8 hpours.
Furt her®, the [react] on was pperfofngd Wi th dehydriating
under ag redyced pfeqsure jof [10pmHg to [L5mmHg flor 5
hour’8 mgd. | idny ¢oo) ed & ¢ 16Ty Ty, [thil 4 | 84 pantis of
pht{r&lg € &h cEi& Ra a ,%1% Igyve% t9 Eeact for
2 |iBur§. Next, |thjs [wa$ cloolled|fd 80C pnd al owed to
r edet—wit-hl 185 partstofl Hsophorode—gi--sodyahatie in
3] .
e.t y“ agetat for 2 hou s.to obt aifn
|sog§§° eqrRVE cont 8 N8 (B RIS TR | 188 .
of| Ket1 pie” Cohpourm| 1t | & y gact | oh| vessel
equi ppeg@ WthH stiryer and |t hernpngten, BO|pafts| of
| sghgyone firgm me pnd™ 7P parys pf [meyhy[ ¢thyl ket one
- werled it gofudedf ahd| the react|on was perlfofngd at
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-Preparation of Masterbatch (MB) 10 1,200 parts: of

wat er, 540 parts of carbon black (Printex 35 by

Degussa AG [DBP oil absorption anmount=h2 mJ100ng,

pH=9.5] and 1,200 parts of polyester resin were added

and m xed by neans of a pressure kneader. Then the

m xture was kneaded at 150C for 30 m nutes using two
(E rol%gé_, and subjected to rolling-cooling and crushed

P SJ%ulverizer to obtain carbon black 15

masterbatch. This is referred to as "masterbatch 1".

. -Synthesisaf sasinfinepaxtide Mhulsior378 parts of "unnodified

pol yester a", 55 parts of carnauva wax and 947 parts

of - %W&a&%ﬁ%ﬁég@eﬁ%ﬁ%ﬁd& WO ERG: déx{lfhﬁ?le?mbﬁl%&‘éﬂ 838 %alit%%f

vessel provi stirrer an ernonmeter, an

RSP el S o b b Bon e

1 hour. Next, 500 parts of "masterbatch 1" and 500

oxideaddducOEIRMYNOLCRS B0dhyE1rsoiCHentidsldedustiies, ILide, 73 parts
reacti on vessel and m xed for 1 hour to obtain "raw

of B bRt i Beduidpd AR Ao BB L of

and carbon bl ack and wax. were di spersed using a bead

 ammiohiung peesulphite were itdogedyamsstiored ati400)poriye 15 nhigutes

condition of liquid feed rate 1kg/hr, disk

to gﬁrieri\;ggfbt@feﬁl%ﬂé.i . SH& Sﬁrﬁg'ﬂegﬁeg, £ 2 ﬂu&'&ﬂf‘f]ﬁlé’}%%f‘was

pac o 80% by vo 3 passes. Next,
. parts_of 65% ethy|l acetate solution of the "unnodified
raisgd g, é3 Candthgreachiopsnasprriormeddes g hoyrs. 3 Nexb si0pagts afipe

bead m. Il under the aforesaid condition to obtain

 aquéfipishiticid %lhspeh i@ petsulphiiBwad 4ddedt ADthkOred4%n

parts of "pignent/wax dispersion 1", 115 parts of
mixture was matured at 75°C for 5 hours to obtain an aqueous dispersion of a

~ vinyl resin (copolymer of styrene-methacrylic acid-butyl acrylate-sodium salt of

15

20

sulﬁu‘i_c acid ester of methacrylic acid ethylene oxide adduct), “resin fine particle

- disperston 1”.

_ The “resin fine particle dispersion 1” was measured by the particle size

distribution measuring apparatus (LA-920 by Horiba Ltd.) in which laser light

scattering technique is adopted, and the volume average partiéle diameter was

' 90 nm. Aﬂ:ér drying a part of the “resin fine particle dispersion 17, the resin

was isolated. The glass-transition temperature, Tg of the resin was 57°C and

the average molecular mass, Mw was 200,000.

. Preparation of Aquedus Phase-

. To 990 parts of water, 83 parts of the “resin fine particle dispersion T,
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"i socyanate -group -containing prepolyner 1", and 2.9
parts of "kefimne conpound 1" were placed in a
reacti on vessel and mixed in a TK honom xer by '
Tokushu Ki ka Kogyo Co., Ltd. at 5,000 rpmfor |

m nute. Then 1,000 parts of "aqueous phase 1" were
added to the reactlon vessel and m xed in the MAM X

37 pss%'gseo yﬁlg})‘a} g@{l;%uls 6%11?1 Kgg%ﬁ% %déie o %Megyﬁetﬁgltr@slﬂ?oajﬁc

slurry 1". Then, the reaction m xture was matured for.
aads(Elﬂ?aMINOMM@N & oty Sy Cheisenl Fadwstaieni I4d.) aind 90 wurtscbf
tenperature at 20' C + 20C. The particle diameter
ethyl BBt vl mBlotiShdatiths fol oM@ zgnzﬁlkyl-lﬂ% uidl! IBds is
products of enulsified |1 qui mas kneaded"w th Labo
astgomll and 1/2 20 flown -out tenperature was
Ageauequs Ra% Y he progress of urea reaction.
Reactlon of interest and particle dianmeter of

-Produistion 6f Uamodifiedddyestoran ned and the reaction was
st opped V\,hen the particle dianeterreached 4 PMto-5pm

The ion sl ced i eactl

vos AR eSeelltined With Pnisty b, sfiBRE At iizosen
~ the solvent was renpved at 30C for 8 hours to obt ai n
inlet tlibep €& pants ef hispheno] A eﬂlylailensﬁd@dimulaﬂ@dwg and 280 parts

filtering 100 parts of dispersion slurry 1" under the

of R AR SRS Pl R PR S g BaT BRdeET F

i o exchan e added tg the filter cake and
_nonsﬁﬂesssses ?ﬂév%f?% prwilewst T&lerqs%ssrsﬁcsoee‘ssse@ ormagyo

rpmfor 10 mnutes and 10 filtered. (2) 100 parts of

unddParehided Prdugarcofil0ens Higith i16m b ool Hetkstaddithen todlédto
cake of (1) and mxed in a TK honom xer at a rotation

16077 eeﬂle 181 p2 %pﬁl@ﬂ’] alic anhydnde was introduced into the reaction

| vessel, and the reaction was performed for 2 hours to obtain “unmodified

polyester a”’

The “uumodiﬁed polyester a” had a glass-transition temperature, Tg of
42°C, average molecular mass of 28,000, peak top of 3,500 and acid value of 15.3.
_'Producl:i_on of Prepolym’er'

Tn a reaction vessel equipped with condenser tube, stirrer, and nitrogen

inlet tube, 640 parts of bisphenol A ethyleneoxide dimole adduct, 274 parts of

“isophthalic acid, 20 parts of trimellitic anhydride and 2 parts of dibutyl tin oxide

were placed, and the reaction was performed under normal pressure at 230°C

for 8 hours Further, the reaction was performed with dehydratmg under a

_ reduced pressure of lOm_mHg to 15m_mHg for 5 hours a.nd then cooled to 160°C.
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30 mnutes and filtered under the reduced pressure.
(3) 100 parts of 10% hydrochlori.c acid were added to
the filter cake of (2) 15 and m xed in a TK honom xer
at a rotation speed of 12,000 rpmfor 10 m nutes and
filtered. (4) 300 parts of ion exchange water were
added to the filter cake of (3). and mxed in a TK

o Hee s dp?t]:i:a?_\e?aﬁ%&anﬁg%agso %ehzagaqufoWQdft%r é&ffxz

m Aut ['ter
20 The "filter cake 1" was then dried in a circulating

hougs.r Nxjethia wassmoledrto 3B Crand gllow{mj t@w@apmm:h rldagrarts o o

sieve of 75 pmnesh to obtain "toner 1". Next, agai nst

. isophbforeas giiRavanakbe Bf ey nadiae! oed POWREs %80 obtain

parts of Dbase partl cI e, 0.25 part of charge
cont oI | i n%o ent ron ;84 by Oient Chem cal
1506¥9%a B & @W? duced to a O type nixer

(by Mtsw MnlngCo Ltd) and were subjected to a

“wr

_ -Synﬂmsbinnge’e’niimmﬁbm@bumd-turbi ne bl ade 5 peripheral speed

of 50 msec. The m xing was perforned 5 cycl es each

o Bl 08 AR B0 ) 4 PR W

further mxed with 0.5 art of h dr ophobi zed S|I|ca

~ of isphprope digminglazd; m e Werajiniepduced, and

perfornmed at a perlpheral speed of 15 to msec and 5
the Fo4eti6S wad pRrbRabddl HOCHr § B68AM0BLIIA Ikdfitink dBifpdufd 1".
pause to prepare black toner (1). The properties and
evaluatl e uugl t hus obtained toner are shown
"Preparagion %“%&@- Spectively. The obtai ned toner
had a C|rcular|ty of 0.93 and had a spindle shape. _
Fl G1,20@ panews wataEbAppatts ofcarbor blaek (Prifteg BédydDezuBs)

| 'AG) [DBP oil absorption amount=42 m1/100mg, pH=9.5] and 1,200 parts of
| .ﬁolyester resin were added and mixed by means of a pressure kneader. Then
' th.e-.mixture'w.as Lmeaded at 150°C for 30 minutes using two ro]_lers; and
| subjected to rolling-cooling and crushed with a pulverizer to obtain carbon black

masterbatch. This is referred to as "masterbatch 1", -

-Preparation of Oil Phase-

378 parts of “unmodified polyester a”, 55 parts of carnauva wax and 947

_ pqﬁs of ethyl acetate were introduced into a reactidn vessel provided with
| stirrer and thermometer, and .the temperature was raised to 80°C with stirring,
: maintained at 80°C for 5 hours, and cooled to 30°C over 1 hour. - Next, 500 parts
- _of "ma_sterbatc}_:l 1" and 500 parts of ethyl acetate were introduced into the

'__reacﬁon vessel and mixed for 1 hour to obtain "raw material solution 1".-
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'Pribner 2" was obt ai ned in the sane may as in Exanple
- B-1, except.that, in Exanple B-1, "resin fine
particle dispersion 2" synthesi zed as descri bed bel ow
was used in place of "resin fine particle dispersion
1", and bl ack toner (2) was prepared. 20 The
properties and evaluation results of t hus obtai ned

t ongraogr, t I ect
obt gi?hzg %Fésner éﬂl I@@rsgﬁ}mg)rn ?ft“ eé? hffm@ dam ﬁle}é reacIEmn
i ndl e shape FIG 22 shows a SEM pi cture of toner.
vesse on knclrend wagiwese Bispersetlasiaa beashmilb(Idtra Visco
reacti on vessel provided with stirrer and thernoneter,

MiIBRBARR Go. 0L td MRty ’thééorﬂﬁﬁééoﬂi qui@ e Pt 1o/ ail f 2

S aC|d ester ‘of nmethacrylic aC|d ethylene oxi de

ciw@%ﬁ% %‘cﬁ %5@7@53? go by Sany pa e'éﬁﬂﬁ&(ﬁ%{r‘f@vme

acid 110 parts of butyl acrylate 12 parts of butyl
an&ﬂﬁagnycolate, and 1 part of anmoni um persul phate were
~introduced, and stirred at 400 rpmfor 15 minutes to

gi v &

LSy 0 S T SRR B s i

reaction was perforned for 5 hours. Next, 30 parts of
polyastengliweneddel and dispersed i & passes binthoberst will phdertheas

added, and the reaction m xture was matured at 75C for

afor@sm@@éﬁcﬁn&ﬂt&ﬁﬁtéiﬂ“??g?nm&y&s bR pi on of a vinyl
resin (copolymer of ~ styrene-nethacrylic acid- butyl

| ) | ate-sodiumsalt of sulfa is acid ester of
EHW@"‘[‘%‘?@PPH c acid ethyl ene oxide adduct), "resin fine

particle dispersion T. The "resin fine particle "
di sp49 pann ol"pigvasniieas disparsinn 1"he1ppatts of e size 15
di stribution neasuri ng apparatus (LA-920 by Hor i ba

-.“- t Jdn which.l.aser ht ..sca nigque i s
o atect OB MBS B ok 258 Bl nh R, ' Do
120 nm After drying a part of the "resin fine
compennd E| wexdi placeddn arreaction vessel@gidmmixed in a TK homomixer by
Tokushu Kika Kogyo Co., Ltd. at 5,000 rpm for 1 minute. .Then 1,000 parts of
'_'aqueoue phase 1" were added to the reaction vessel and mixed in the FILLMIX
by Tokushu Kika Kogyo Co., Litd. at a rotation speed of 5,000 rpm for 5 minutes

to obtain "emulsion slurry 1". Then, the reaction mixture was matured for 3

hours after emulsification maintaining the liquid temperature at 20°C + 2°C.

The particle diametei- mmmediately after emulsification Was 2.5 ym, dried

*_products of emulsified liquid was kneaded with Labo Plastomill, and 1/2

20

flown-out bemperature was measured, checking the progress of urea reaction. -

Reaction of interest and particle diameter of emulsification were

o examined and the reaction was stopped when the particle dianieter reached 4
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. was isolated. The glass-transition tenperature, Tg, - of
the resin was 52C and the average nol ecul ar mass, Mwv
was 300, 000. 20 (Exanple BO "Toner 3" was obtained in

- the sane way as in Exanple B-1, except that, in
Exanple B-1, "resin fine particle dispersion 3"
synt hesi zed as described bel ow was used in place of

S|n fine particle.dispersion 1", and black toner
LHHF§§ was “prepared. The properties and eval uation
results of thus obtained toner are showmn in Tables 4
and The “emylsian slustyyl” waselatsdan magactionevespel¢qaipped with
circularity of 0.91 and .5 had a spindle shape.
stirreP iR RBSISoRbteREREA thd é&ﬁvepxﬁ e dsGlfioFod 5\%3@@ fEPS Rours to
reactlon vessel provided wth stirrer and thernoneter,
parts water, 14 parts of sodiumsalt of
0b“§%l4¥W?ﬁ?° ‘ngéter of nethacrylic acid ethylene
oxi de adduct (ELENINOL RS-30 by Sanyo Cheni ca

-Rinsivusid Dednglitd. ), 103 10 parts of styrene, 83 parts
of methacrylic acid, 90 parts of butyl acrylate

per SlienflipBHhAba bl BPEAERIANSN SRR B PRy fe oG 'EE' m
for 15 mnutes to give a white emul sion. This was
predsurg, ethsingand dypeg proogsses werdperfyratedrhnwlalowing procedores.

75C and the reaction was perforned for 5 hours. Next,

30 pANhE paktsPi AbSoeSRhish e QlldddboA MRl BAlPand

persulphate was added, and the reaction m xture was

gitur at 75C for 5 hours t tain an_ aqueous
hpmempiser gf Ayptatignispes %‘3& GHfrpmyfor 10 minutes and
styrene-net hacrylic acid- butyl acryl ate-sodi um salt

)

 filtegdd. sul furic aC|d ester of nethacrylic acid ethylene

'oxide adduct), reS|n flne particle dispersion 3". The

B oh s R b ik BB bofhiiol R 5 St e

cake of (1) and mixed in a TK homomixer at a rotation speed of 12,000 rpm for

' 30 minutes a_nd filtered under the reduced pressure.

(3) 100 parts of 10% hydrochloric acid were added to the filter cake of (2)
and mixed in a TK homomixer at a rotation speed of 12,000 rpm for 10 minutes
and filtered.

- (4) 300 parts of ion exchange water were added to the filter cake of (3)

- and mixed in a TK homomixer at a rotation speed of 12,000 rpm for 10 minutes

" é.nd filtered twice to obtain “filter cake 1”.

The “filter cake 1” was then dried in a circulating air dryer at 45°C for

48 hours, and sieved through a sieve of 75 pm mesh to obtain "toner 1"
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20 di stribution neasuring apparatus (LA-920 by Horiba
Ltd.) in which laser light scattering technique is
adopted, and the vol une average particle diameter was.
60 nm After drying a part of the. "resin fine
particle dispersion 3", the resin was isolated. The

gl ass-transition tenperature Tg of the resin was 63C

e P B SR 0 o

as in Exangle B-1, except that, 5 |n Exa le B-1
base pesticlef(.8e noat of eharedicoptobingnagentfBe &t by Orient

descri bed bel ow was used in place of reS| n fine

| CheRichi ‘Ih&ustﬁlie&p%éb Oerk’ intA6dhdBHAGK al QAGDe (rﬂixewa(ﬁy Mitsui

prepared. The properties and evaluation results of
. thu t toner are shown . in Tables 4 and
@8331 3@ WoTE Soicaiedeid 3 BHEMEERRTReat At & ‘A‘FEIP? blgde
0. 95 and i o had a spindl e shape. -Synthesis of Resin
peribheexl Raretd cofe 5&mulsecon The mixiagcivae nperfsaed brqmleéedach
Wth stirrer and thernoneter, 683 parts of water,

o

im0 AL hCL A ed e "Enkﬁawas 10

RS- 30 by Sanyo Chemi cal Industries, Ltd.), 78 parts 15

mmutesgny&@ﬂ?e; 83 ‘parts of nethacrylic acid, 105 parts of

butyl acrylate, 2 parts of butyl thioglycolate, and 1

par thef wad TR hien WP D3t Surtvef Eydﬂbﬁ&ﬁbé&eﬁhcﬂﬁbooo by
whi t

stirred at 400 rpmfor 15 mnutes to give a

emul si on s, was heated, t nperature i
Cia@%@m%ﬁ ns G R RO P%‘HP]WE@P speed of 15

performed for 5 hours. Next, 30 parts of an aqueous

nﬂgaohudubawmﬁsd&ﬂﬁﬁﬁ@mﬂﬂmmBBQmﬂamsmﬁﬂh@ﬁen&HBnﬂﬂdeﬂpaumumo

the reaction m xture was matured at 75C for 5 hours to

. ime E%i%k%&mﬁqiﬁous di spersion of a. vinyl resin

COpGIyIer o

The properties and evaluation results of thus obtained toner are shown

‘' Tables 4 and b, respectively. " The obtained toner had a circularity of 0.93 and
had a spindle shape FIG. 22 shows a SEM picture of toner.

: (Example B 2)

"Toner 2" was obtained in the same way as in Example B-1, except that,

in Example B-1, “resin ﬁne particle dispérsion 2” synthesized as described below -

-was used m place of “resin fine particle dispersion 17, and black toner (2) was

| prepared.

~ The properties and evaluation results of thus obtained toner are shown

“1n Tables 4 and 5, respectively. =The obtained toner had a circularity of 0.92 and

h_ad'a spindle shape. ' FIG. 22 shows a SEM picture of toner.
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‘'styrene-nethacrylic acid- butyl. acryl ate-sodium salt

of sulfuric acid ester of nmethacrylic acid ethyl ene

oxi de adduct), "resin fine particle dispersion 4"_ The

"resin fine particle dispersion 4" was neasured by the

particle size distribution measuring apparatus

(LA-920 by Horiba Ltd.) in which I aser |ight

tterhng. techpi que s adopted, and the vol une _

“Syibigois of Ridtp Fie Daiticle BESAR. "5 30 m After drying a

part of the "resin fine particle dispersion 4", the

r esilh amegctidnsysisael @atovided wifhestgrenr ainkthermometerpeddpante of

Tg of the resin was 56C and the average nol ecul ar

| wathP a3 paM¥ WRsdinlP s A0 8f slIENAREE e8P bf mbbhadmPReAci® ethiBshe

obtained in the sane way as 1 n Exanple B-4, except

oy e TR S i MOk PERS Y, i

“unnodi fied pol yester a', and bl ack toner (5) was

of siyrens 83dharthef medpenilicesidnd0euatsudtbhueyl daghkd, Sl20farts of
t hus obtai ned toner are shown in Tables 4 and 5,

ively. T bt.ai ned to h circularitys,of
bty BRI Yo o o B Ao Bl P HieBidobda
~Unnodi fied Polfester In a reaction vessel equipped
stirngidtat 400rmpem ar 1% wiveytes 6o givera whitd emulsiogenThisrwas heated,
. tube, 196 parts of bisphenol Apropyl ene oxi de di nol ar
the 38RipEtatuns 3n Pie! ' | 4 Y, led&;
edi n%klga% ug\egdug?l,re %ﬁ%’&ﬁaﬂaé o tepﬁgﬁ)t a%lﬁg%ggi)&gg&%o&l ﬁ“éas

C

arts_ of adipic.acid and 2 parts of djbutyl tin oxide
pertigped for Scdacrs. 5 ety g0 pasts of an %@%@W 1 @gemonium

normal pressure at 230C for 8 hours. Further, reaction

perst@ish:=pe vy addbdyaddrtha reastiviethipies sesematurt@atHgs Cdor 5
15mHg for 5 hours. Then 26 parts of trinellitic

houf Y el YEE BLRERE ilbobliBd R°Y UlotesRRl - RS of

styrene-methacrylic acid- butyl acrylate-sodium salt of sulfuric acid ester of
methacrylic acid ethylene oxide adduct), “resin fine particle dispersion 2”.
- The “resin fine particle disp ersion 2 Wa.s measured by the particle size

distribution measuring apparatus (LA-920 by Horiba Ltd.) in which laser light

scattermg techmique is adopted, and the volume average particle diameter was

120 nm. After drying a part of the “resin fine particle dispersion 27, the resin

- was isolated. The glass-transition temperature, Tg, of the resin was 52°C and
" the average molecular.mass, Mw was 300,000.

(Example B-3)

- "Toner 3" was obtained in the same way as in Example B-1, except that, -

" in Example B-1, “resin fine particle _dispersioh 3” synthesized -as described below
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feaction was perforned under nor mal pressure-at 1800 -

for 2 hours to obtain "unnodified polyester b". The
"unnodi fi ed pol yester b" had a nunber average

nol ecul ar mass 5 (M) of 6,200, average nol ecul ar

‘mass (Mw) of 36,000, glass-transition tenperature
(Tg) 33C, acid value of 15 (Conparative Exanple B-1)

wast e, ettt bEor bR e e, SRBCIRRER FhTtack opfe © wos

~ heated to 60C, and then stirred at 12,000 rpm 10

prepavedg TK hononi xer. To the nixture, 68 g of 1.0Ow CaCl2

aqueous solution was gradually added to obtain an

aqu %@»}ﬁ@&h@%ﬁ& @bﬂuatlaﬂ rgéﬁésp&%as OM%Med t%ﬁgr Qreoéhown

styren 2- et hyl hexyl acry ate

e yI ene grycol te EGAL 400R 60
mTai) &8 43 5, RespEgtiy yp% gow a gippylapafi0.91 ahd

sallcyllc acid nmetal conpound, and 10 g of

had3iqﬁ@m@shgp@acrylic acid 15 copol yner (Awerage
Mol ecul ar l\/hss 50, 000; Acid Val ue: 20 ngKCHI g)

- sl GERRA P@ﬂ%ﬂi SRRy xerpand e heaed te

Zb the n1x§ure were further added and dissolved 10 ¢
of b2 reactiin wegelprovided wyth stira¢reshibernbeieters 760 parts of
pol ynmeri zation initiator, and thereby prepared

AT S SATS: sindh, I s snucai R ol

.a TK hompm.xer. .at 10,000 rpmfor_ 20 . mnutes jn
Omdﬁi %df%}gfé?EhFéWNQL BYE0 by 1 opGhemiged dngdpstrics, Fid), 103

pol yneri zabl e nononers. Then, the granul ated nononers

parte®if stysed, 8atpagtstad niethe@glic Qéidr Q0 partHofgtybacrOlie, W2 gaets
stirring with a paddle-stirring blade. Thereafter,

of Wb SRR P ) et of nSMbOngE Bl Ry g P e Seen

and stirred at 400 rpm for 15 minutes to give a white emulsion. This was

heated, the temperature in the system was raised to 75°C and the reaction was

perforined for 5 hours. Next, 30 pai'ts of an aqueous solution of 1% ammonium

persulphate was added, and the reaction mixture was matured at 75°C for 5
hours to obtain an aqueous dispersion of a vinyl resin (copolymer of

styrene-methacrylic acid- butyl acrylate-sodium salt of sulfuric acid ester of

_\methacxy]i'c acid ethylene oxide adduct), “resin fine particle dispersion 3.

The “resin fine particle dispersion 3” was measured by the particle size

- distribution measuring apparatus (LA-920 by Horiba Ltd.) in which laser licht

Scatteﬁxig technigue is adopted, and the volume average particle diameter was

60 nm. After drying é_part of the “resin fine particle diépe_rsion 3”; the resin
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. After polymerization reaction, the solution was

cool ed, and hydrochloric acid was added so as to
di ssol ve -cal ci um phosphate therein. The sol ution was
filtered, washed and dried to obtain "conparative
toner 1". "Ib the "conparative toner 1" additives
were mxed as in Exanple B-1to prepare conparat|ve

wa g bt s@r%? SRR S oY o T Bl 3T dha

respectivel The obtai ned toner had a circularity of

- the gv@agamble raa@pl\@rmallf)ﬁlﬂJQQe (Conpar ati ve Exanpl e

B-2) -Preparation of aqueous wax particle dispersion

:(Ex&ﬁ BAPO m four necked flask equipped with stirrer
grnnne

ter, 15 nitrogen inlet tube and condenser
tube 500 n dea rated distilled water
Ihnesésea@@g the\spmervay as %Exeﬁaleﬁé eica%r at,
candelllla wax No. 1 (by Noda Wax Co., Ltd.) were :
in FghapdslB- 1T hestofihepisiclodibpasioha b}rﬂ\ﬂfegjzédlaﬁldedtﬁbb@ telow

with stirring under a nitrogen gas flowand the

s GRS o S 2R AT R BB 0 was

hydr oxi de sol uti on was added and the tenperature was

. prepaxeded to 75 C. Then, the mixture was kept with

heating and stirring at 75 C for 1 hour. and then
_cooirgd p&&bﬁrﬁ@%& ERAhLALY, CodBs UL obtAHAA MRS shown
particlhe dispersion 1". -Preparation of aqueous

col orant_ di spersion 100 of carbon bl ack (Trade nane
in Trplga t andi; respeefavetsr pbreAbtaiged soper had ap jofi 25

dodecyl sul fate were added to 540 ml of distilled water

had@hgindle shapest ure was stirred sufficiently and then

di spersed using a pressurizing 5 disperser (MN -LAB

SW%E%%;WSGEMJPH%%%@Eﬁ%QHtO obt ai n "aqueous

To a reaction vessel provided with stirrer and thermometer, 683 parts of -

- water, 11 parts of sodinm salt of sulfuric acid ester of methacrylic acid ethylene

' oxide adduct (ELEMINOL RS-30 by Sanyo Chemical Industries, Ltd.), 78 parts

of styrene, 83 parts of methacrylic acid, 105 parts of butyl acrylate, 2 parts of

B butyl thioglycolate, and 1 part of ammonium persulphate were introducéd, and
_ | stirred at 400 rpm for 15 minutes to ._giv'e a white emulsion. This was heated,

" the temperature in the system was raised to 75°C and the reaction was -

performed for 5 hours. Next, 30 parts of an aqueous solution of 1% ammonium

persulphate was added, and the reaction mixture was matured at 75°C for 5

" hours to obtain an aqueous dispersion of a vinyl resin (copolymer of

_ stﬁene-methacry]ic acid- butyl acryla_te-sodium salt of sulfuric: acid ester. of
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di spersion r'. -Preparation of aqueous dispersion of
‘hi.gh nol ecul ar nmass binder fine particle - Ina 1L
four necked flask equi pped with stirrer, condenser
tube, thernoneter, and nitrogen inlet tube, 480 m of
distilled water, 0.6 g of sodium 10 dodecyl sul f at e,
106.4 ¢ of styrene, 43.2 g of n-butyl acrylate, and

- motflei@flt rRRbATGNE o) ol Gulodtiehy ABBERA,

mhlch an aqueous sol ution of initiator containing 2.1
g offbpiresisfinerpadticld disperdionst iwasdneasuredbytheyparticle size

distilled water was added. The m xture was stirred

e reaction

|  istHBn el ARG ARRd (VO by DGR oWk GG Aght

conpl etion of e 15 polynerization,

m xture vvas co 0] I‘O mterrperature to

scattoreisalngpe ﬁé&%&p&?ﬁf ﬁolﬁme@f@r%ﬁe%@el g’ﬂ%&iﬁfﬁ%

particle 1" -Preparatlon of aqueous di spersion of |ow

30 @l ecul ar mass bi nder fine particle - In a5 L four

nﬁcked flask qui pped with sti rrer,b c_ondensrenr t?be,
o ST B e e o b RGP0 BR8P regin vas

620 g of styrene, 128 g of n-butyl acrylate, 52 g of

- isolated hBne ¢lass-trensitionhempaatue, Bt of the regiway SGrErapuithen

10

15

" 20

were placed and heated with stirring under a nitrogen

avel$@s ol AENLLOmAQCKH Qratftioplpgan agueous sol uti on of
tiator. confaining 11.2 g of potassiumsulfate

- dissqglved in 600 mM of distilled water was added. The
(ExﬂﬁlR]Plﬁé) was stirred under a nitrogen gas flow at 70C
- for 3 hours. After conpletion of the polynerization,

t he"Topee bt %8s BboalinddEinWhs saoe!vety A0in Deimple@Bracsabpl that, -

to obtain "aqueous di sper sion of |ow nol ecul ar nmass

i nd in epar able .fil sk
in Egpfitlé B Sl bivéeds b RefipesippE 20 3 4HNRa BAS was
therrm_rreter 47.6 g of the " ql;Jeous di spersion of high
usedvol ploacd off’ unmdmdr]:@brester a”, and black toner (5) was prepared.

-The Iproperties and evaluation reéults of thus obtained toner are shown

" inTables 4 and 5, respecfively. " The obtained toner had a circularity of 0.93 and

had a spindle shape.
'Productio_n of Unmodified ?olyestér- .

In a reaction vessel equipped with condenser tube, stirrer, and nitrogen

inlet tube, 196 parts of bisphenol A propylene oxide dimolar adduct, 553 parts of

bisphenol A ethyleﬁe oxide dimolar adduct, 210 parts of terephtha]ic acid, 79

| pérts of adipic acid and 2 parts of dibutyl tin oxide were placed, and the reaction

was performed under normal pressure at 230°C for 8 hours. ' Further, reaction

- was p_erfor_n_ied _undéf a reduced pressure of 10mmHg to 15mmHg for 5 hours.
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~fine particle 1", 190.5 g of the "aqueous di spersion
of |l ow nol ecul ar mass binder. fine particle 2", 7.7 g
of the "aqueous wax particle dispersion 1", 26.7 g of
the 10 "aqueous col orant dispersion r' and 252.5 m of
distilled. water were placed and m xed with stirring,
~to which a 5 N sodi um hydroxi de sol ution was added to

1
The?‘di‘*e’%‘% St by WarphBedmine MddhioR yell dg the
SOdI um chl ori de dj ssol ved | n 600 mM of distilled
reagiomayas performedgmdes prapbipressura at AR0°%0oe 8 beurs fofakéaiant
sol ution containing 10 ng of 15 Fluorad FC- 170C (by

“uniedifiedPolyaMdrme. : fluorine containi ng nonionic
surfactant) dissolved in 10 m of distilled water were

e B i ERly et B paltf Bl Ragk R s

roomtenperature This reaction mxture was m xed with
(M  of 6200, navenygh axoldeulan| mhsorMw) tdfaB6,00@8, ghssiemsition
was adjusted at 13, and then the 20 m xture was
te 'fttﬁn'[?ee(qg) lids were resuspended in
mgéat %QSHXA%%%?% ing by the repeating
filtration and_resuspension, the SO|IdS were dried to

: ( OWBWWGE’@%Pﬁl e toner 2. To the "conparative toner

2" additives were nmixed. as in Exanple B-1 to prepare

coNBatly e T0PGE bR bxcEio b A2 151 Yo rMEN tdqﬁeous'
results of thus obtained toner are n Tabl es

soloi s RGREH GPGLhente At ”%8@& BELGE 2 12000 o

(Conpar ati ve Exanpl e B-3) "Conparative toner 3" was

' usinydFH hoewniigert hb shanmixtaye, £8 ¢ of IEMrG2@; Bqieovs solepion was

t hat, 'in Exarrple B-1, "resin fine particle dispersion

[ﬁP]E, §ﬂ Qe n pl ace
resi n |ne par &S?%%égspers(lfog @i%%@%‘g

arative toner 3" additives were mxed as in

kb 18018 phstyreneas@ g of 2-ethylhexyl acrylate, 3.4 g of ethylene

grycol diacrylate, 10 g of REGAL 400R, 60 g of paraffin wax (s.p. 70°C), 5 g of

- _di-tert-butyl salicylic acid metal compound, and 10 g of styrene-méthacry]ic acid -

copolymer (Average Molecular Mass, (Mw): 50,000; Acid Value: 20 mgKOH/g)

were introduced into TK homomixer and was heated to 60°C, umiformly

dissolved and dispersed at 12,000 rpm. To the mixture Wére further added and
~ dissolved 10 g of 2,2-azobis(2,4-dimethyl valeronitrile) as a polymerization

 initiator, and thereby prepared polymerizable monomers.

To '_the aqueous medium were mtroduced the polymerizable monomers,

- were mixed in a TK homomixer at 10,000 rprﬁ for 20 minutes in a nitrogen flow, .

at 60‘_’(3_1:0 form particles of the polymerizable monomers, Then, the granulated -
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10 conparative toner (3). The properties and

eval uation results of thus obtained toner are shown

in Tables 4 and.5, respectively. The obtained toner

had a circularity of 0.92 and had a spindle shape.
- -Synthesis of Resin Fine Particle Enmulsion 15 To a
reaction vessel provided with stirrer and thernoneter,
- 683 parts of. er, 11. ts.0f sodi saht of . .

mofiod Steed sbipertR5E b redbiohon R A S CBNS i with o

oxi de adduct (ELEM NOL RS-30 by Sanyo Chemi cal

- paddiedtigtingddadd. t dheraadr, hertempetatary obthe liqeid was rajsask to

met hacrylic acid, and 1 part of anmmoni um persul phate

80°(MGhE slibjebRd 46 & FurtBBre3tibh £5 18hot@@ rPm for 15 m nutes

to give a 20 white emulsion. This was heated, the

te rature in the systemwas, raised to 75C d.th .
r eadMies Rolyarerzation Fﬁ%@%?h@qhm‘?v&m@al?f a@é%&?@fiﬂw
an aqueous sol ution of 1% ammoni um persul phat e was

acidagigedddeansh 4 disatvd @lcitihxphissphuisthidinl eTha koltbhion s
5 hours to obtain an aqueous dispersion of a vinyl

resin 0pol,y f,_styrene- et hacryl. c I d=sodi u
el phshe EERF WFE o Htg L ADEPREIRCIBRL | B TS PR akve
et hyl ene oxi de adduct), "resin fine particle
tonegtil§ pdduives vaire vTixed 'as e ilixabiple Bohte prdpard coppasitive tater
was neasured by the particle size 5 distribution
(1), reasuring apparatus (LA-920 by Horiba Ltd.) in which-
| aser light scattering technique is adopted, and the
vol ume average particle diangeter, was . 140 nm After
dr y '8 Propsxhes and pyaluatien reputts of thus ehtained dpueareishpwn

6", the resin was isolated- The glass-transition

in ThBleb anaty; tespdgively.t Fha dbshincdMcnel36E satebulirity 0O age

nmol ecul ar mass, Mwv was 400, 000. 10 (Conparative

'hadgxa%ggl.e )%51@2) "Conparative toner 4" was obtained in the-_

TN Exanple B-1

(Comparative Example B-2)
'-Preparation of aqueous wax particle dispersion-
In a 1000 ml four necked flask equipped with stirrer, thermometer,

nitrogen inlet tube and co:r_:ldenser tube, 500 ml of deaex_'ated distilled water, 28.5

- .g of Newcol 565C (by Japan Emulsifier Inc.) and 185.5 g of candelilla wax No. 1
- (by Noda Wax Co., Litd.) were placed. The contents _ili the flask were then
heated with shrnng under a nitrogen gas flow and the temperature was raised.

At the time of an inside temperature of 85°C, to the mixtue 5 N sodium

hy_dro:dde solution was added and the temperature was raised to 75° C. Then, - -

.' _ the ix_iixf:’ure was kept with heating and stirring at 75° C for 1 hour and then

cooled to room temperature to obtain “aqueous wax particle dispersion 1”.
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except that, in Exanple B-1, "resin fine particle
~dispersion T' synthesized as described bel ow was used
in place of "resin fine particle dispersion 1". To 100
parts of the obtained toner 0.7 parts of hydrophobized
silica and 15 0.3 parts of hydrophobi zed titanium
oxi de wer e m xed in HENSCHEL M XER to prepare
pcaonnpar at ve tone The roperties and eval uation
“Prepax ilcfnooaflufe% gog%%e(r]i'g s er are shown in Tables 4
and 5, respectlvely The obt ai ned toner had a
ci r 300 grof cgrbon WA Taade nivad: Mogal In by £abpt Ferporation) and
-Pr.oduction of resin fine particle To a reaction

25 ¢/ 6 SdtiurR’ @At Rveth iadded t8B340 LS TREBIET waliand the

parts of vvater 11 parts of SOdI umsalt of sulfuric

.acid este 5 hac yI [ c t hyl epe oxi de adduct
‘EEEWNC% %‘9 PEIFRIL ISR S PLRSHILIZRE
parts of styrene, 83 parts of nmet hacrylic acid, 130

5  dispesder SMINIIWAR nanifydtated byl Rapey Tric.)ab obbaihyhqueous colorant
: t hi ogl ycol ate, and 1 part of ammoni um persul phate were
uced, and stirred at 400 rpmfor 15 mnutes to
"white enul sion. This was heated, 5 the
. tenperature in the systemwas raised to 75C and the
-Preparaticnod agusousplisparsinn ¢f high Bolecuiny maNe kindes finp pariaclof
- an aqueous sol ution of 1% amoni um persul phate was

addggl., ang, & ﬁ&ﬁ%&i%mﬁﬁ%b@d Weth Wﬁ%ﬁ&erls’é? iuBe,

5 hours to obtain an aqueous di spersion of a vinyl

| resin (copol yrene acrylic acid- byty _
thergpqryety %ME&%@% Sbbo i w0 ggﬁé‘ﬁlﬂd@éﬁ%‘? 0 & ghsotium
: met hacrylic acid ethyl ene oxi de adduct), "resin fine
10 - dodgislsulfate Wiespersil sfrotie, 4BE g' seaibutfli aayPast ied 404 g of
di spersi on Twas neasured by the particl e si Ze.

._metﬁ? it Rfhignie FE3SH 0h RS AAAR A UG 840 DischOLh b fow

adopt ed, and the volune average partl cI e d| anmeter was
to 70°C, to Whlch an aqueous solution of initiator containing 2.1 g of potassium

it

~ sulfate dissolved in 120 mi of disti]led water was added. The mixture was
' stirred under a nitrogen gas flow at 70°C for 3 hours. Aﬁ:er completion of the.
15 polymerization, fhe reaction mixture was cooled to room temperature to obtain
"l‘aqueous dispersion of high molecular mase binder fine particle 17, |
~Preparation of aqueous dispersion of low molecular mass binder fine particle -
In .a 5 L four necked flask equipped with sﬁner, condenser tube,
thermometer, and nitrogen inlet tube, 2400 ml of distilled water, 2.8 g of sodium

: 20 dodecylsulfate, 620 g-bf styrene, 128 g of n-butyl acrylate, 52 g of methacrylic

' acid, and 27._4 g of _tert“dOdecylmercaptan were placed and heated with stirring

'--"under a nitrogen gas.ﬂow to 70°C, to which an-aqueous. solution of initiator
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temperagareata skt AqHE0us diBRTSRR of Jofy

| _ﬁ_neatt?é’esléc?’ A pﬁﬂlw&mu%w(@?ia@éhﬁlﬁr@ﬁmrﬁoaﬂg

130 nm After drying a part of the "resin fine '
particle dispersion T', the resin 15 was isolated. The
gl ass-transition tenperature, Tg of the resin was 45C
-and the average nol ecul ar mass, Mv was 50, 000.
(Conparative Exanple B-5) -Production of resin fine
particle 7.b a reaction vessel provided with stirrer

con(ifipt 1T Dm0 O Bt AP Fae o

et hyl ene oxi de adduct (ELEM NOL RS-30 by San

‘add@he Meamittnduwhs sesedindey a 18Gogen gas floy asﬂ?%iéfw 3 Baars.

parts of nethacrylic acid, 110 parts of butyl

g:}tﬁm i MERR 2 AR OB cofid o
|ntrg) uceéﬁeﬂeé(ﬂgﬂ%eﬁlrzgéd‘og’t 400 rpmftor 15 %ngnut es Iiogm
give a white enul sion. This wag heat t he
%&@éﬁh@@%ﬂ?&@eﬁeﬁm
reaction was perforned for 5 hours. Next, 30 parts of

partidle Zaqueous sol ution of 1% anmoni um persul phat e was
added, and the reaction 5 m xture was matured at 75C

i % 8 ep BB o S Wi SoBRE, Sl By, and

butyl acrylate-sodiumsalt of sulfuri c aC| d ester of

 thermpirheter,47%.6€ gadithe Eadndous dmpzrsim afitight moletvlas imassi hinder

particle dispersion 8". The "resin fine particle
b WP a5 IiolRuBirdRasslifing
ﬁnegia?t}(ralégdﬂggﬁr) asﬁﬁﬁ g appa atr%}gﬁ f%{wt%o by Ho a%s e
in which |aser |ight scatterijng techn'lngue IS

6-drg ghthe

80 nm After drying a part of the "resin fine particle

aqldsoa@ eblsiaft Bperdibe IT 88d 252 5a8] bdiballeliwatEtavere placed and
gl ass-transition terrperature Tg of the resin was 59C

%mﬂ%%ﬁy@ﬁfﬁgq&%ﬁ §:¢g?s[) nutil:rstﬁl’ydrom(‘{va gol% 81‘1(%935 added to

adjust the pH of the mixture to 9.5. With stirring, aqueous sodium chloride
-solution containing 50 g of sodium chloride dissolved in 600 ml of distilled water,

77 ml of isopropanol and .'an aqueous surfactant solution containing 10 mg of

Fluorad FC-170C (by Sumitomo 3M Inc.: fluorine containing nonionic

" surfactant) dissolved in 10 ml of distilled water were successively added to the

flask, inside temperature was raised to 85°C, reacted for 6 hours, and cooled to .

room temperature. This reaction mixture was mixed with 5 N sodium

hydroxide solution so that the pH thereof was adjusted at 13, and then'-_the

mjxture was filtered. - Further, the solids were resuspended in distilled water.

) Aﬂ:er Washmg by the repeatmg ﬁltratlon and resuspensmn, the solids were dried

: to obtam comparatlve toner 2. To the “comparatlve toner 2’ addltlves were

192




10 -

In a reaction vessel eqU|pped ‘wi'th condenser tube,
~stirrer, and nitrogen inlet tube, 724 parts of
bi sphenol A et hyl eneoxi de di nol e adduct, 276 parts of
~isophthalic acid, and 2 parts of dibutyl tin oxide
were placed, and the reaction was perforned under
normal pressure at 230C for 8 hours. Further, the 20
ornmed with de drat under a

misb 838 b Fhatiile B L PTG oo b B8 oA (0000 P

‘and then cooled to. 160C. To thls 2 parts of

‘pht Fhk ipropertigsiand evalastion demh) tsaf dih'ada ohpaadttoneraet shoem

2 hours. Zb this, 32 parts of phthalic anhydride was
lnqaggggo n%%ESOC anc reacte% %mﬁ%hﬁ%j§mr 0fb@€%nd _

i soph e diisocyanate in ethyl acetate for 2 hour s
had@spg P¢onpar ati ve i socyanat e-group-cont ai ni ng

prepolyner 3". 5 -Production of Unnodified Pol yester

'(Coﬂaﬁajdﬂﬁremlyl@}g-gjs descri bed above, 724 parts of

bi sphenol A et hyl eneoxi de oxi de di nol ar adduct, 138

f h h s d.138 f
P2 B SR S S et A B Sl

under nor mal pressure at 230C for 6 hours.

‘excePh dhatafin dixampla d-lo iresins fipe photicte dispierdiod 6 dehfiwszed ey

under a reduced pressure of 10 mHg to 15 mtHg. for 5

o descjfﬁiﬁﬂq)e W%.Qtl@b&! m PR sﬁf fild gﬁgﬂl&é %ﬁ’sp@?élé&? % eMy3the

I'n a be er, arts o conp rat
i socyanat e- gro cont ai ning. prepol ymer 3" parts
“comypraraliR,benex difives fare gpesdy as i Expmplenl- 1780 @repare

parts of et hyI acetate were placed and dissolved with -

'comﬁﬁliaﬂ:ivefﬁ@aerl’(e)_(t, 20 parts of 15 pentaerythritol.

tetrabehenate and 10 parts of carbon (REGAL 4OOR by
Cab, Cor per ati on) ,wer.e ed, .m xed in
rondhe FEbeRges s tat i, FedEor oiaiStiinga Fowy aré RBown
di ssol ved and di sper sed.
in Tables 4 and 5, respectively. The obtained toner had a cucula.nty of 0.92 and
had a spindle shape.
-Synthesis of Resin Fine Particle Emulsion-
" To a reaction vessel provided with stirrer and thermometer, 683 parts of

water, 11 parts of sodiuni salt of sulfuric acid ester of methacrylic acid ethylene

oxide adduct (ELEMINOL RS-30 by Sanyo Chemical Industries, Ltd.), 138

 parts of styrene, 138 parts of methacrylic acid, and 1 part of ammonium

20 .

persulphate were introduced, and stirred at 400 rpm for 15 minutes to give a

W_hite emulsi(_)n. This was heated, the temperature in the system was raised to

- 75°C and the reaction was performed for 5 hours. Next, 30 parts of an aqueous

_solution of 1% ammonium persulphate was added, and the reaction mixture was
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Lastly;, 2.7 parts of "ketim ne conpound 1" was added
and dissolved. This is referred to as "conparative
toner material solution (1)" In a beaker, 20 .706
parts of ion exchange water, 294 parts of hydroxyl
apatite 10% suspensi on (SUPERTI TE 10 by N ppon

Chem cal Industrial Co., Ltd.), and 0.2 parts of

R B KSR ol B e

60C, mxed in a TK type honom xer at 12,000 rpm and
(copohanerd verremenmiethanyicangaeditmsalt efivatfuna geidiester of

solution (1)" was introduced and nmixed for 10

tRh B8 dcid BIRYIBAE 8He allBh), Mesinfife YA dlﬁ%bié hfeed to
Im'a ?yljrgskmequi pped vvi?ﬁ sti)rri ng bar anéﬂe{e erigt S’fe

i ndicator, and tegperature ywas raised 5C. Wijle

ef f d&€i FRyR ﬁee Hi’l@a‘ﬂ? &@P%W&'%&%@%ﬁ‘%ﬁ‘,igﬂ PAHC

was renoved under 25 mmHg to 50 nmHg, filtered, _
distyibatien medsidtlg apparatie(l.Ac D26 by Hoeiballytda inviwkicH las@dight
- Next, to 100 parts of toner particle, 0.5 part of

seatf it SRRl Aol The PG PP AR s

“conparative toner 5". 10. The properties and

1400wl utémhyingabas ofthe fresin dine gianede dispersicn &, throwesin

- in Tables 4 and 5, respectively. The obtained toner
haglaRaC TR LBGE AR & ALl RashBee
Was( Coarlrpar ative Exanple B-6 pléﬁ#tuirglq]%y vm@t 2 garts o?nd

di butylt'ngfxi de as_a catal ﬁ)t, 325 parts of 15
_theBY@aﬁ%w&llec Brpgsse Noh Wagd08Y08e di nol ar adduct and 155
parts of terephthalic acid were subjected to

(Comphytivedensaile Bk 0 obtain "conparative toner binder 4

The "conparative toner binder 4" had a

earaphbAREE ARy SR Blaa b O e iepmaEmb g

‘parts

* . except that, in Example B-1, “resin fine particle dispersion 7 synthesized as

15

20

- described below was used in place of “resin fine particle dispersion 1”.

To 100 parfs of the obtained toner 0.7 parts of hydrophobized silica and - .

0.3 parts of hydrophobized titanium oxide were mixed in HENSCHEL MIXER

" to prepare comparative toner (4). -

The properties and evaluation results of thus obtained toner are shown

in Tables 4 and 5, respectively. The obtained toner had a circularity of 0.94 and

had a spindle shape.
-Production of resin fine particle-

To a reaction vessel provided with stirrer and thermometer, 683 parts of -

'water, 11 parts of sodium salt of sulfuric acid ester of methacrylic acid ethylene
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20 of ethyl acetate, and 8 parts of carbon black (#44
by M tsubishi Chem cal Corporation), 5 parts of rice
wax used in Exanple B-1 were placed, mxed in a TK
type bonom xer at 12,000 rpm at 50C, and uniformy
di ssol ved and di spersed. Next, toner was prepared in
t he same vvay as i n Exanple B 1 to obtain "conparative

- oxid; Yt IHAMINBLARY A AN B, RAThAGL FeSl AR 61 ks

e proper ies an on resu
obt ai ned toner are shomn 5 |n Tabl es 4 and 5,
f styseyise 88 ipasis pf mpphacsplicand d 30aeets aihutyd acivlatel B2 paxts of
0.97 and had a spherical shape. Test nethods> 1.

‘buty{BERGIYeHlalE ahd TIROGF WhidonkhaR PeR dre tithodi#B@, and

Pl astom [l "(Type 30C150, by Toyo el k| Sel saku- sho,
.Ltd) Sma| | rlnder Cster . (i) st
éOP.rr)sn %.1% narﬂutee gIefowhite P rnr ks wag h&eﬁag
Labo Plastom || and kneaded m xture is crushed with
the tamtysdratire én thashstdie wiitraised lto 78Uk 1hg reactions m mesh

is used 15 as a sanpl e <Labo Plastom || kneadi ng
I 9
B e et R AR e

a flow tester Asaflowtester capillary type flow
m.ré@wée vk pdded andythgmeantignumixture was matured at 7 for 5

hours to obtain an aqueous dispersion of a vinyl resin {(copolymer of

styrene-methacrylic acid- butyl acrylate-sodium salt of sulfuric acid ester of
methacrylic acid ethylene oxide adduct), “resin fine particle dispersion 7.

- The “resin fine particle dispersion 7° was measured by the particle size

 distribution measuring apparatus (LA-920 by Horiba Ltd.) in which laser light

scattering technique is adopted, and the volume average particle diameter was
130 nm. After drying a part of the “resin fine particle dispersion 7”, the resin

was isolated. The glass-transition temperature, Tg of the resin was 45°C and

' the average molecular mass, Mw was. 50,000.

(Comparative Example B-5)

| -Production of resin ﬁne particle-

To a reaction vessel provided with stirrer and thermometer, 683 parts of

water, 11 parts of sodium salt of sulfuric acid ester of methacrylic acid ethylene

: :-__Qxide_ adduct (ELEMINOL RS-30 by Sanyo Chemical Industries, 1td.), 83 parts |

Cof styrene, 83 parts of methacrylic acid, 110 parts of butyl acrylate, and 1 part of -
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Corporation was used. FIGS. 18A and 18B shows a flow
curve of this flow tester, and fromthis, each
tenperature can be read. In FIGS. 18A and 18B. Ts 5
. represents softening tenperature and Tfb represents
fl ow beginning tenperature, and nelting tenperature
“according to 112 nethod represents 112 fl own-out

e SRR B el AR ol EAHAE0 B0 1b Wipres

dianeter: 1.00 10 mm D e length: 10.0 nm 3. Method

 to givsra white arivkgorrHE hin s diskteds Bt temperaioue in the aysiem) was

of resin or toner is weighed. To this, about 50 g of

raish@t6 MO tHeaBadtbidwad SerffdRA BPY hisdrd, eNext, B0y B0
20C for 24 hours. This "Is separated by centrifugation

B N e o

obtained filtrate is vacuumdried and only resin
mixtwepeasanhtured we 7§1iElr 6hotestiobeainim d@eods dispesionuita
(B). This residual anmount is THE sol ubl e conponent.

ving] 3 opl BB A0 LErERTBRNEN i deid- A EMIRLShdium salt of

conponent (/n) = (A-B)/A x_ o vd+oismnNOQ E mo W
sulfurie peidiestre gbstioaatylicadil ethylenexoideddunet)o resin fine particle

dispersion 8”.

- The “resin fine particle dispersion 8” was measured by the particle size

' distribution measuring apparatus (LA-920 by Horiba Ltd.) in which laser light

*scattering technique is adopi_:ed, and the volume average particle diameter was

80 nm. After drying a part of the “resin fine particle dispersion 8”, the resin

was isolated. The glass-transition tempei'ature, Tg of the resin was 59°C and

X the average molecular mass, Mw was 150,000.

-Production of Prepolymer-

In a reaction vessel equipped with condenser tube, stirrer, and nitrogen

_.inl.et tube, 724 lparts of bisphenol A ethyleneoxide dimole adduct, 276 parts of
- isophthé]ic acid, and 2 parts of dibutyl tin oxide were placed, and the reaction
'W_as performed under normal pressure at 230°C for 8 hours. Further, the
-rééction. was perfbrmed with dehydrating under a reduced pressure of 10
| mHg t0..15_ mmHg for 5 hours and then cooled to 160°C. . To this, 32 parts of

. phthajj_c anhydr_i_de was added, and aﬁoWed to react for 2 hours. To this, 32 .
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parts of phthalic anhydride was added, and allowed to react for 2 hours. Next,
this was cooled to 80°C and reacted with 188 parts of isophorone diisocyanate in

ethyl acetate for 2 hours to obtain “comparative isocyanate-group-containing

- prepolymer 3”.

-Production of Unmodified Polyester-

In the same way as describod above, 724 parts of bisphenol A
ethyleneoxide oxide dimolar adduct, 138 parts of .terephtha]ic acid, and 138
paxts of isophthalic acid were subjected fo polycondensation under normal

pressure at 230°C for 6 hours. Thereafter, reaction was performed with

- dehydrating under a reduced pressure of 10 mmHg to 15 mmHg for 5 hours to -

~ obtain “comparative unmodified polyester 3”.

.In a beaker, 15.4 parts of “comparative isocyanate-group-containing

pr_epolymer_ 3", 64 parts of “comparative unmodified polyester 3”, and 78.6 parts

©of ethyl acetate were placed and dissolved with stirring. Next, 20 parts of

pentaerythritol tetrabehenate and 10 parts of carbon (REGAL 400R by Cabot

‘Corporation) were placed, mixed in a TK type homomixer at 12,000 rpm at 60°C,

and unj'formly dissolved and dispersed. o

Lastly, 2.7 parts of "ketimine compound 1" was added and dissolved.
This is referred to as "comparative toner material solution (1)". In a beaker,

706 parts of ion exchange water, 294 parts of hydroxyl apatite 10% suspension -

(SUPERTITE 10 by Nippon Ch_emical'Indus_triél .COL, Ltd), and 0.2 parts of

s 36dium dodecylbenzenesulfonate were placed and uniformly dissolved.
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Next, temperature was raised to 60°C, mixed in a TK type homomixer
at 12,000 rpm, and the above-mentioned "comparative toner material solution

(1)" was introduced and mixed for 10 minutes. Thereafter, this mixture was

- transferred to a flask equipped with stirring bar and temperature indicator, and

temperature was raised to 55°C. While effecting the urea-introducing reaction,

the solvent was removed under 25 mmHg to 50 mmHg, filtered, washed, dried,

“and then classified by a wind force. Next, to 100 parts of toner particle, 0.5 part

of colloidal silica (Aerosil R972: by Nippon Aerosil Co., Ltd.) was mixed in a
sample mill to prepare “comparative toner 5.

The properties and evaluation results of thus obtained toner are shown

m Tables 4 and 5, respectively. The obtained toner had a circularity of 0.95 and
had a spindle shape.

| (Comparative Example B-6)

Initially, with 2 parts of dibutyltin oxide as a catalyst, 325 parts of

bisphenol A e_thjrleneoxide oxide dinﬁolar adduct and 155 parts of terephthalic

acid were subjected to polycondensation to obtain “comparative toner binder 4. -

The “comparative toner binder 4” had a glass-transition temperature (Tg) of
61°C.
Next, in a beaker, 100 parts of “comparative toner binder 4”7, 200 parts

of ethyl acetate, and 8 parfs_ of carbon black (#44 by Mitsubishi Chemical

Corporation), 5 parts of rice Wax'uséd in Example B-1 were placed, mixed in a

" TK type homomixer- af 12,000 rpm at. 50°C, and unjfdrmly jdissblve_d and -
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dispersed. Next, toner was prepared in the same way as in Example B-1 to

~obtain “comparative toner 6” having a volume average particle diameter of 4.5

pm.
The properties and evaluation results of thus obtained toner are shown

in Tables 4 and 5, respectively. The obtained toner had a circularity of 0.97 and

had a spherical shape.

<Test methods>

i. Kneading test method with Labo Plastomiil

(1) Labo Plastomill (Type 30C150, by Toyo Seiki Seisaku-sho, Litd.)

| (ii) Small grinder (Oster mixer)

~ (iii) Test sieve

15

- 20

(iv) Work procedure
| Tonef 1s melt kneaded usihg Labo' Plastomill and kneaded mixture is

crushed with Osfer mixer and the matérial remaining on a 180 pm mesh is used

- as a sample.

<Labo Plastomill kneading condition>

| Mixer ' - *R60

' Temperatiﬁ_‘e o 3130°C

~ Time -+ 15 minutes
_Sample_ amount ‘45¢g

~ Mixer rotation number : 50 rpm
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2,12 flown-out temperature by a flow tester .

| As a flow tester, capillary type flow tester CFT500D; by Siu'madzu
Corporation was used. FIGS. 18A and 18B shows a flow curve of this flow
tester, and from this, each temperature can be read. In FIGS. 18A and 18B, Ts
represents softening temperature and Tib represents flow beginning
temperature, and melting temperature according to /2 method represents 1/2
flown-out temperature by a flow tester
<Measurement condition>

Load: 5 kg/fem?2, Temperature rising rate: 3.0°C/min, Die diameter: 1.00

.Z mm, Die léngthi 10.0 mm

3. Method for measuring THF insoluble content
~ About 1.0 g (A) of resin or toner is Weighed. To this; about 50 g of
tetrahydrofuran (THF) is added and is left to stand at 20°C for 24 hours. This

18 separ.ated. by centrifugation and then filtered using filter paper for

-quantitative measurement. The solvent component of obtained filtrate is

vacuum-dried and only resin component is weighed to measure the residual

amount (B). This residual amount is THF soluble component.

The THF insoluble component (%) is calculated according to the

 following formula:

20

- THF insoluble component (%) = (A-B)/A
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UVUUU ar rr\VWWK ffxI VWA Next, fol | owi ng eval uation

- was carried out using each of obtained toners. |nmage -

eval uation was carried out using the two-conponent
devel oper prepared as described bel ow and i mage

eval uati on of 100,000 sheets was carried out using an

i mge form ng apparatus (imagi o NEO450 by Ri coh
Conpany, Ltd - Met hod for preparl ng tvvo corrponent
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‘I owest fixing tenperature. Cccurrence of hot offset
Wth respect to the fixed 1inmage was determ ned with
naked eyes. The hot offset generating tenperature used

~herein is the tenperature of the fixing roll at which
hot of fset occurred. <Toner renelting test nethod >
Renel ti ng means such a phenomenon that t he toner,

t0.a rol | er
RS 4% 5 PR S RaH o8 s,
collected by a cleaning roller; however, the collected
TImagegindnation prrerarrisdoutsisiog whe twaganrp ehentideve lnpelgaepared
of a heating roller, and the renelted toner is

~ as dedciAed BElo®daha ﬁn@%@%ﬁh‘h&tidﬂ berooi - khéag was carried out
adhesion to or am nati on of |mages As the test

using 5 B DL P Rt ARt R R G el

roll er and whether or not the toner has renelted is
-Method f@r pxegharinmtyes compenentdeoddpaxccor di ng to t he
follow ng condition and the nunber of sheets when the

I §OE)drth SF RGEH thREr ahha%% rtd Bpafuﬂggfﬂcﬁ WRER bYRRESarrier

start to be sneared, was rved tion>
: Copi er 10 Neo 451 RICOhCO n d. Ei xing
(Sﬂlcoeﬁurﬁsmoﬁﬁgptetr%emﬂ CAEigR ¢ f e thﬂgh%ﬁ e Qbgmusal Co.,
by Ricoh Conpany, Ltd. (Pressure diameter 00) Run
Ltd.) wede: mixdd abfd, conipdetely HAkSn QY chgirepaidd Kl dao-component
<Anti-heat preservability> Measuring instrunent:
develoggp-etr(jrret er (N kka Engi neering) Tappi ng nachi ne

| <Lowest fixing temperature>
A modified image forming apparatus (Copier MF-200 by Ricoh Company,
E Ltd.), _in which a Teflon (Trademark) roller was used as a fixing roller and the
fixing _se_ctien was modified, was used, type 6200 paper by Ricoh Company, Ltd.
'_ .was set to this apparatus, and copying test was carried out. The lewest fixing
temperature used herein is the temperature of the fixing roll at which the
_ ree_id_u_al rate of the image d_ensity was 70% or more when the ﬁxe_d image was
 rubbed with a pat. | |
| <.I.-I0t.e.ffset generating temperature (HOT)>_
Image fixation was evaluated_:in the same way as in the above-described
lowesf ﬁxing temperature. Occurrence of hot offset with respect to the fixed
: image ~was -determined .With ~naked eyes. T.he hot offset generating

- temperature used herein is the temperatui'e of the fixing roll at which bot offset |
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30 nL screw vial Storage: Thernpstat bath Method: (1)
10.8 g of toner is placed in. ‘a screw vial (2) The
toner of (1) is subjected to a tapping machine at 150
rotation/1 mnute 35 seconds (3) Stored gently in a
thernostat bath at predeterm ned tenperature, 50C,
and for 24 hours. (4) After 24 hours, allowed to stand
6ccurrf§r 2 hours. (5) Allow a needle to drop froma
_ 5 hetroneter and the penetration is. measured
[ Eval uation Standards] A :(Small circle) : penetration
<Tonegfrem®liing dest method™B: (Delta): penetration of 10 mMmto
14 mm C. penetration of 9 mmor |less <Flowabihty>

BRlenmdfRg! baing SBASY HeARMchSnUGRH fife 3Bnéi)dedh&bd to a

flowability of toner. "Bulk density was neasured using

. Powder Tester b soka M cton r poration. eat er
fixing aRCT gt EReEIe §F BRRE DB FARSIEEch D A BGaBITS Fglien and the
Construction of neasuring instrunent (1) Gaduated
~ toner ©y koleded (150 antleafiis rollexT GaB@)ver, (B Gllopted: ahé®)d toner

El ectroni c bal ance (Accuracy of neasurenent: Wthin

starts gcr) é!é&% a%aiﬂvﬁgé Y5 &HE Heal g)?%%ée’z{tg% }%Hé\@ A3 thefremelted toner

eterm ned anount 1 e using an

_ el ectronic . _ L
is transferred to a pressure roller, resulting in adhesion to or contamination of -

lmages.
As the test method, continuous running of remelting lis carried out inl
 which toner is allowed to adhere to a cleaning roller and whether or not the
B tb_ner has remelted is observed. Images were produced according to the
following condition and the number of sh'eets. when the remelting occurred, that
is, the number when images start to be smeared, was observed. |
| _'<Conditio.n> |
Copier: imagio Neo 451 by Ricoh Company, Lid.
Fuang unit for evaluation: fixing device for imagio Neo 451 by Ricoh.
__ Company, Ltd. (Pressure diameter ¢30) - |
o " Run mode: 1 to 15, interval 30 S, 6% chart, 15K/day
.<Anti'heat preservability>
Measuring instrumenti Penetrometer (Nikka Engjnee_ring)
| .Tappin'g machiﬁ_e

'30 mL screw v_ial
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bal ance (2) Measure the nmass of graduated cylinder. .
and read to the last digit, or not rounding the |ast
~digit (3) Start the stopwatch immediately after the
sanpl e has been placed, let it alone for 10 m nutes
to 11 mnutes. During this period, be careful not to
give vibration and/or inpact. (4) Read the vol une of

_ owder _usi t.he mar ki ngs on the graduated cylinder
Stora%)ed\ﬁgl.egmrﬂslt%%’a asure the mass of sanple and graduated

cylinder, and read to the last digit, or not rounding
Methqd)%él)l H38 apfdoner & rlaged ah atscaewigakarri ed out as

follows. Formula 1 Bulk density (g/cnB) = {(mass of

sa(pl 'Fh@ﬁﬂn&rcﬁf(!ﬁi@@hl?&ﬂeﬂ%@ tapifiBS8aHing AR Rilation/1

cylinder)} ./ -vol ume of powder [I?val uati on Standards]

A %;Small circle): 0.40 g/cnB or nore B:(Delta): 0.35

minutg 3535e¢g0ds cng " 0.30 g/cnB or less <lmage fixing

eval uation nethods As a fixing roller, one in a

no(B)f Steded gagdyfiorariherrapyiat hatls at @opdeterminedjitemperature,

NEO450 by Ri coh. Conpany, Ltd.), in which a . fixing

-~ 50°C. SRAtHPI4MRSH0di fied as described bel ow, was used.
_ "Ttype 6200 paper by Ricoh Conpany, Ltd. was set to

D ERRERE b e ot daeb e rmad & i xing |
roller of which netal cylinder was
(5) Allow a needle to drop from a penetrometer and the penetration is.
measured
_ [Eva_luatioﬁ Standards]
| " A «(Small circle): penctration of 15 mm or more .
B (Delta): penetration of 10 mm to 14 mm
C: penetration of 9 mm or less
_ <Flow_abi]_ity>.
Bulk densitj is measured and is used as an index of flowability of toner.
Bulk density was measured using Powder Tester by Hosokawa Micron
Corporétion. Greater the buik density, fhe better is the flowability.
1. Constructién of méasuring instrument |
(1) Gréduated cylinder (50 ml (i0.25 ml TC20°C))
(2 Stopwatch
| (3) Electronic balance (Accuracy of measurement: Within 0.1 g)

2. Measurement procedure .
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" made of Fe material and had a thickness of 0.34 mm
and the surface pressure was set to 1.Ox 105 Pa.
<l mage density test nethods |Inage density was measured
usi ng Macbeth refl ection densitoneter, determ ned as
relative density by correcting with standard one, and
eval uated based on the followi ng standard. 5 nmto 10

circle oli-d parts sured. . [ | nage _densi .
1) Mg 4 Bt B Paf nBup oy, o VR it R Bt
i B: (Delta): not less than 1.4 to less than 1.5 C
balan¢eess than 1.4 <l nmage resol ution test method > Pattern
i mges each conprising five thin Iines having an equal

(2) Mia@ie tReeh A SOs3ldubiked icglin&@f 8nfl 9eHB GoVihicadt HiAE Y not
pitches of 2.8 patterns, 3.2 patterns, 3.6 patterns,

4.0.pajterns, 4.5 patterns, 5.0 patterns, 5.6
.round%flgq,%?dég_% patterns, 7.1 patterns, and.8.0

patterns, respectively per nrm as an original. The
(3) Stmitgiheatopwatch wasmediptadyl aded thedsaobple has beepipddced, let it
i mge was observed wth a nmagnifying glass at a

alone gagm tindtéom of nﬁnﬁﬁ@S'DﬁHﬁlgjﬂ(;i?QEeﬁﬁﬁ%é”céP&uWﬁﬁt to give

etermned based on the nunbe atterns
. (pattern/mm where thin lines are clearly separated
vibration andigr &ppact. || nage resol ution eval uation standard]
A (Small circle): 6.3 patterns/mmor nore B: (Delta):
- (4) Read thatvohims /of potraled Hipgthe mislings on the graduated cylinder

t0 0.5 ml
~ (5) Measure the mass of sample and graduated cylinder, and read to the last
digit, or not rounding the last digit |
' (6) Calculation is carried out as follows.
- Formul_al
- Bulk densitj (gfcm?®) = {(mass of sample and graduated cylinder) —
7 .(mass of graduated c&ﬁnder)} / volume of powder |
[Evaluation Starqdards]
A: (S.maﬂl'girc.le)i 0.40 g/cm3 or more
B:(Delta): 0.35 to 0.39 g/cxﬁs
C 0.30 gfcm3 or less
<Image ﬁxmg e_valuation method>
As a fixing roller, one in a modified image forming apparatus (Copier

' 'im'agio-NEO450 by _-Ricoh Comp_any,__ Ltd.), in which a fixing section was
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modified as described below, was used. Ttype 6200 paper by Ricch Company,
Ltd. was set to this. apparatus, and copying test was carried out. The fixing
“unit used in this apparatus had a fixing roller of which metal cylinder was
made of Fe material and had a thickness of 0.34 mm, and the surface pressure
was set to 1.0% 105 Pa. |
<Image density test method>
- Image density was measured using Macbeth reflection densitometer,
determined as relative density by correcting with standard one, and evaluated
_ ..'[.Ja,sed on the following staﬁdard. 5 mm to 10 mm circle at solid parts.was_
measured.
. [Im_agé_ density evalﬁation standard]
.Ai (Small circle): 1.5 or more
B! (Delta): not less than 1.4 to less than 1.5
C:less than 1.4
. %Image resolution test method >
a Pattern Images each comprising five thin lines having an equal width
ahd_an equal spacing were formed with diﬂergnt pit_ches of 2.8 patterns, 3.2
' patterns; 3.6pﬁtterns,.4.{) patterns, 4.5 patt'erns, 5.0 patterns, 5.6 patterns, 6.3
. pa_tilserns,' 7.1 patterns, aﬁd 8.0 patterﬁs, respectively per mm, as ﬁn original.
The ofiginal image was reproduced and obtained copied image was obsgrved
_ w_ith a magnifying glass atia magnification Qf 5 times, and image resolution was'

E determined based on the number of patterns (pat_te.rnfmm)_ where thin lines are
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clearly separated to each other.
- .[Iﬁnage resolution eﬁaluation standard]
A’ (Small circle): 6.3 patterns/mm or more
' B: (Delta): 5.0 patterns/mm to 5.6 pattefﬁs/mm _

C: 4.5 patterns/mm
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[Evalqation Standards]
Ai (Small circle): Satisfactory
BC(Delta)i Somewhat probleﬁ:atic
C: .'Not. acceptable
In any of Examples B-1 to B-5, fixing .at low temperatures could be

achieved, and smear due to remelting of toner from a fixing cleaning roller was

~ not observed.

In Comparative Ekample B-1, the toner did not have resin fine particles,

had a _large particle diameter and poor fixing property at low temperatures.

The toner had decreased ﬂowabih'ty because the amount of particles of 3 um or

" less was large.

In Comparative Example B-2, the toner did not have resin fine particles

 and had deteriorated hot offset property, and smear due to remelting of toner

from a fixing cleaning roller was observed.
In Comparative Example B-3, lowei' limit of fixing was high because the
glass-tfansition temperature (Tg) of resin fine particles was high.

In Comparative Example B-4, anti-heat preservabﬂity was deteriorated

because the glass-transition temperature (Tg) of resin fine particles was low.

In Comparative Example ' B-5, 1/2 flown-out temperature after

‘mastication was low, and thus smear due to remelting of toner from a fixing

cleaning roller was observed.

In Comparative Example B-6, thé toner did not have resin fine particles,
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[ Eval uation Standards] A= (Small circle): Satisfactory
- B:(Delta): Somewhat problematic C. Not acceptable 5
In any of Exanples B-1 to B-5, fixing at |ow
terrperatures coul d be

had a high glass-transition temperature (Tg), and thus had deteriorated fixing

- property at low temperatures. The toner also had deteriorated hot offset

property.

- Industrial Applicability

The toner of the invention is used in a developer for fixing a latent

- electrostatic 1image of electrophotography, electrostatic recording, electrostatic

B 7printing,. and the like

The toner of the invention is also used in a developer, toner container,

and process cartridge for use in a copier, laser printer, plain paper fax machjne,

ete. employing a direct or indirect electrographic developing method.

- In addition, the image forming apparatus and image forming method

'usilig the toner of the invention is used for a full-color copier, full-color laser

printer, full-color plain paper fax machine, etc. employing a direct or indirect

'électrographic multi-color developing method.
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achi eved, and snear due to renelting of toner froma
fixing cleanlng rol-l er was - not observed. In -
Conparative Exanple B-1, the toner did not have resin
fine particles, had a large particle dianeter and
poor fixing property at |ow tenperatures. to The
~toner had decreased fl owability because the anmount of
particles of 3 gmor Iless was large. In Conparative
Exanpl e B-2, the.toner di trohave resin fine
“particles and had deteri § hot .of f set property,
and snear due to renelting of toner froma fixing
cl eaning roller was observed. 15 In Conparative
Exanple B-3, lower Iimt of fixing was hi gh because

1. WRncdlBnis BitbhepniEmgLalure (To) of resin fine

particl es was I n Conparative Exanple B-4,

anti - heat reservab deterlorated because t he
o1 aeein BeP BT Peliphe S B IPYFE BRE! o £
particles was low. In Cbnparatlve Exanple B-5, 1/2

f 1 o2 EtATeP20°4E ure after 20 mastication was | ow,
and thus snear due to renelting of toner froma fixing

cl el APl CfepiBScRRsaisd. I FOMPARAtbae J]EXE.WQ)' flown-out

B-6, the toner did not have resin fine particle

e S L RABIR A B e S v

toner also had deteriorated hot offset property. 5

flowimduistermpératppd of abinklttknchuedt mivdureof the tonmehy itha capillary

used in a developer for fixing a latent electrostatic
typé o t rophot ography, electrostatic recording,
electrostatic printing, and the like

wherein Tma is from 130°C to 200°C.

2. The t_.oner according to claim 1, wherein the toner satisfies the following

' formulaf

© 5°C <ATm < 20°C
where ATm represents Tma — Tmb, and

wherein Tma is from 130°C to 200°C.

3. The toner according to claJm 2, wherein the toner satisfies the following

formula:
7°C < ATm < 15°C
where ATm represents Tma — Tmb and

Whereul Tma 18 from 145°C to 180°C
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The toner. of the invention is also used in a .
devel oper, toner container, -10 and process cartridge
for use in a copier, laser printer, plain paper fax
machi ne, etc. enploying a direct or indirect
el-ectrographi c: devel oping nethod. In addition, the
i mge form ng apparatus and i mage form ng net hod
using the. toner of the mvention is used for a
full-color copier, full-color |aser printer,
ful'l -col or plain paper fax machine, etc. enploying a
direct or indirect 15 electrographic.nulti-color

4. Jdheetomerr rrgeonsihg do agyAinvsoficlains drter 3,cwhprdiniantpteahydrofuran
toner material, wherein the toner satisfies the
represents Tna - is 1/2 flown-ou
tenperature of the toner by a capillary type flow

Ma% ester, and Tnb (C) is 1/2 flown-out tenperature of a
melt kneaded m xture of the toner by the capillary
type flow tester, and 10 wherein Tma is from 130C to
200C. 2. The toner according to claiml1, wherein the

 (THE bbb doto Gl cSnAESARE (n2DG (08 OB mass to 5% by

ereln Tma 1S

CE, RSP SRS (18] Bhb BB IH! FhECT AT R Jod06 mase

ere ATmrepresents T -

| dist&#;om 130C to 200C. 3. Th(f@&oga; according to claim

Btiomn 04 Hhe {tomes MeaspEs PYIENGAHIRH ghmapﬁtﬂga.apﬁy’z §GPC)

7C <ATm < 15C

 has at least one peak in a molecular mass region of 5,000 to 25,000.
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6. The toner according to any one of claims 1 to 5, wherein the toner has a

glass-transition temperature, Tg, of 50°C to 70°C,

7. The toner accdrding to any one of claims 1 to 6, wherein the averétge

circularity of the toner is 0.94 to 0.99.

8. Atoner comprising’ -

a toner material; and

resin fine particles on a surface of the toner,

‘wherein the toner has a glass-transition temperature, Tg, of from 30°C

to 46°C, the resin fine particles have a glass-transition temperature, Tg, of from

50°C to 70°C; and

. wherein, when the toner has been masticated with Labo Plastomill, the

912
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where ATmrepresents Tma - Tnb, and wherein Tma is.
from 145C to 180C. 4. The toner according to any one
of clains 1 to 3, wherein a tetrahydrofuran (THF)

i nsol ubl e content (gel content) in the toner is from
10% by mass to 55% by mass. 5. The toner according to
any one of clains 1 to 4, wherein the nol ecul ar nass
di stribution of the toner rreasured by gel perneation

 tonfiohgT 18 AROE-HuigimeciBluf ob T B B0f’ /G, fnd detore e

toner according to any one of. claims 1 to 5, wherein
magtimtiopnef thadoney! estaneanbag iaoh/2 foperaututenpdptusé of from
50C to 70C, The toner according to any one of clains 1

12080 t§.14¥k@rein the average circularity of the toner is.

0.94°to 0.99 15 A toner conprising: a toner material;
and resin fine particles on a surface of the toner,
wherein the toner has a glass-transition tenperature,
Tg, of from 30C 20 to 46C, the resin fine particles

9. Mheetomeglaaesrdingns iclainn8} wiipesiat altetrafgdroffirar CAHFS @@soluble
to 70C, and wherein, when the toner has been

.' Con@%mgagggti g?@n’phg f ig\?g@leﬁjo r om’gg&trt}gsSt %% Iggén% %or e

the mastication of the toner, the toner has a 1/2
fl own-out tenperature of from 120C to 145C. 9. The
toner according to claim8, wherein a tetrahydrofuran

~ 10. ( THe) toines cicoiidéng to one of claims 8 and 9, wherein, in a particle size

distribution measured by a flow type particle image measuring apparatus, the

content of minute particles having a particle diameter of 2 pm or less is 15% or

less.

11. The toner according to any one of claims 8 to 10, wherein, in a distribution

of particle diameter measured by a Coulter method, the content of large grains

having a particle diameter of 8 pm or more is 2% by mass or less.

'12. The toner according to any one of claims 8 to 11, wherein, in a distribution

of particle diameter measured by a Coulter method, the content of minute

"particles having a particle diameter of 3 pm or less is 2% by mass or less.

'13 The toner accerdmg to any one of claims 8 to 12, wherem the toner has an

average cucularlty of from 0.900 to 0.960 and has a spmdle shape
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14. ofTh® tomesraceords

content (gel content) in the toner is fron1596by mass
to 25% by mass. 10. The toner accordi ng to one of
claims 8 and 9, wherein, in a particle size
di stri bution nmeasured by a flow type particle inmge
measuri ng apparatus, the 10 content of mnute
particles having a particle dianmeter of 2 umor |ess
is 15%or less. 11. The toner according to any one of
clains 8 to 10, wherein, in a distribution of
particle dianeter measur ed by a Coulter nethod, the
content of |ar grains 15 having a particle dlaneter
(gngstmwbyormagﬁ chrimse8sto 13. wheeeinoblzs average
according to any one of clainms 8 to 11, wherein, in a
parfitRIdihRists00¢ thefreBR fih6 partltRERE 80 HR26 900G RY a
Coul ter method, the content of mnute particles
havi ng a partlcle di aneter of 3 umor less is 2% by
mass or |less. 20 13. The toner according to any one of
clainms 8 to 12, wherein the toner has an average
15. ciTheubaer agcondiny ity GOof daim9doakd] vHesetn th valuee
shape. 14. The toner according to any one of clains 8

- avebdelphriiieiBintetlh @D@)’@f BQconakid § ggnﬁ 't@'?‘?fiLS &k, Ad tHeratio of

re3|n f|ne particles 1s 10 nmto The toner

ordin an ne. of cl 1.to 14, wherein the
the ygligngav é@ﬁ L& Tiagnesey mﬁiﬁ%ﬁhﬁ(lﬁwbﬁﬁf ay prage ingFicles

3.0mto 7.0[Lm and the ratio of the volunme average

- diamateri (Bie, BivAmtierl. 25w lese. t he nunber average particle

di aneter (Dn), Dv/Dn, is 1.25 or less. 10 16. The
toner according to any one of clainms 1 to 15, wherein
.the toner is obtained by: at |east one of dissolving

S a di spersing. the toner terial inclu actlve
16. h@‘gﬁ&eaﬂr FFIEHnedoAy sneet daupsdia %&rﬁm toner as

is reactive with

oll)t.ained by:

at least one of dissolving and dispersing the toner material including an

' active hydrogen group-containing compound and a polymer that is reactive with -

the active hydrogen group-containing compound in an organic solvent to form a

toner solution;

at least one of emulsifying and dispersing the toner solution in an agqueous

- medium containing resin fine particles to prepare a dispersion;

- reacting the active hydrogen group-containing compound with the polymer

- that is reactive with the active hydrogen group-containing compound in the

aqueous medium to granulate adhesive base materials; and

L i‘enioving the organic solvent.
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t he active hydrogen group-containing conpound i.n an
‘organic solvent to forma 15 toner solution; at | east
one of emul sifying and di spersing the toner solution
in an aqueous nediumcontaining resin fine particles
to prepare a dispersion;. reacting the active hydrogen
gr oup- cont ai ni ng conpound with the polyner that is
reactive with the active hydrogen group contalnlng

17 R GBen et iR, RIFENE G I JoF e i o matorial

. solvent. - 17. The toner according to claim16,
con:\/nrese@mp@lbrestadmsnve base material conprises a
pol yester resin. 18. The toner according to claim 17,
wherein the acid value of the polyester resinis from
15 ngKOHI g to 45 rrgKCH g. 19. The toner accordi ng to

18. et oates e SDuagonn T wbr i dBe G Taie ahabt elyester

t et rahydr of uran sol ubl e conponent has a nol ecul ar
resimaisSramn stsr mgi@dfe outhmgl®@Hig.mai n peak is present to
in a nol ecul ar mass region of 2,500 to 10,000 and that
"the nunber average nolecular mass thereof is in the
range of 1,500 to 15,000. 20. A devel oper conpri sing .
t toner of ny one of . ¢l ai 9..15.2
19. 4 e (GPEF agearails fonooflaims 6a%1%mfh%r%m 6 pofyester resin

one- conponent devel oper and a two-conmponent devel oper.

S comypibed 2 tefrahydeofurantsalutde comppneat agd the tetwahpdrdaran soluble

3 and the toner of any one of claims 1 to 19 contai ned
condpdfikft Bas a molecular mass distribution such that a main peak is present

| in a molecular mass region of 2,500 to 10,000 and that the number average

molecular mass thereof 18 ih the range of 1,500 to 15,000.
'20. A developer comprising the toner of any one of claims 1 to 19.

91, The developer according to claim 20, which is one of a one-component

developer and a two-component developer.

22.  Atoner container comprisi_ngi

a container; and

the toner of any one of claims 1 to 19 contained therein. -
23. _ Api'oces_s cartridge comprising:
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23. A process cartridge conprising: a |atent

el ectrostatic i nage bearing nenber; and a devel opi ng
unit configured to develop a latent electrostatic
image on the latent electrostatic inmage bearing
menber using the toner of any one of <clains 1 to 19
to forma visible image. 24. An image formng
apparatus conprising: a latent electrostatic inmage

~beari;n r..a.latent,electrostati.c ijmmge form ng

o e BTl RORRS bRarBeaRetOer @ oo at ¢ | mage
on the latent electrostatic i mage bearing nenber; 10 a
devealdepelogingitnitconfigyved to devalew allapentiededtatsdntic image on
el ectrostatic image wusing the toner of any one of

the HiBhDBlektdoRtatd tnfaddhdidny nillbé: ﬁﬁﬁgﬁ:he ohéPHERY bhE8F

unit configured to transtfer the visible inmage onto a

.recor dj dium. .apd. a fixing unit configured to fix
Claﬂpﬁél{or-ﬁg?@%aw & he recording 15 medium 25.
. The image form ng apparatus according to claim 24,

wherein the |latent electrostatic inmage bearing nenber
conpri ses an anor phous silicon. 20 26. The inmage

f ] d ' ne of clains 24 and
24. 2%5%%{{3%&?% H?P&f&%%ﬁg)ﬁé?n . :

Xing unit Is heat fixing unit
V\,hiclifixef a toner.inmage on a re&&;ding medi um whi |l e
t he? 1ECHE GISFErASEHLC H REC gﬁ%’%@ﬂ%‘é’? n a heating

menber and a pressure nmenber and is transported. 27.

Theailatege clatristagtiappaga forsniagaarid icowfigared tai formban latent
wherein the heat fixing unit conprises a cleaning

I Ng nenoer an € pressure nenber,

glec’é@%ie(: %@oﬁ @@@gn@efe?{%%tﬁwﬂf% b&udh nle‘iﬁ'lg%réone

a developing unit configured to develop the latent electrostatic image

' _using'.the toner of any one of claims 1 to 19 to form a visible image;

a transferring unit configured to transfer the visible image onto a
recording medium; and

a fixing unit configured to fix the transferred image on the recording

medium.

25. The mage forming apparatus according to claim 24, wherein the latent

~ electrostatic image bearing member comprises an amorphous silicon.

26. The image forming apparatus accordilig to one of claims 24 and 25,

wheremn the fixing unit is a heat fixing unit which fixes a toner image on a

recording medium while the recording medium is passed between a heating
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- mefEFE

wherein a surface pressure (roller |oad/contact area)
appl i ed between the heating nenber and the pressure
menmber is 1.5x105 Pa or |less. 28. The image form ng
‘apparatus according to one of clains 24 and 25, 1o
wherein the fixing unit conprises: a heating nmenber
equi pped wth a heat generator; a filmwhich contacts
with the heating nenber; and a pressure, nenber whi-ch

n.the h mb '
oGP Al B SRS o an

unfi xed i mage i s forned after el ectrostatic transfer,
i s passed between the filmand the pressure nenber to
thereby heat and fix the unfixed inmage. 29. The inage

27. T Ay Rea8P kRt a%ﬁﬁ?ﬁt‘i’isngcdo%ﬁget@fcl:ﬁhﬁ'% wHerddl the heat
25, .20 wherein the fixing unit conprises: a heatlng

e gt A% e bR R Pt apered to at
medi um and a pressure roller, wherein the heating

least oneef the patinganembayaatithe presdurandembenheatded by.
el ectromagneti c i nduction; the toner heating nediumis

S paWh%‘i'eiS&Ve? Sutfhée dpfbs@ﬁ?é (88ef RJa'd%on‘t‘é‘& 4138) %bﬁqii&gbetween the

Il'er, is heated by the heatlng roller,

otated b rollers roIIer IS

hea rladﬁ?ﬂpbﬁﬁ?aﬁ he supraire ghesacer i f%xﬁhiPaPri?wg roller
via the toner heating nmediumand rolls in the forward
direction towards the toner heating nmediumto forma
fixing nip portion, and wherein a recordi ng nedium on

28. V"'T‘Ifeh iRhgdMorifile’ SPSHak s fs&"cgﬁﬂngf {Ffhne of claims 24 and 25,
whe_rein the fixing unit comprises:
.' a heating member equipped with a heat generator;
a film which contacts with the heating member; and
a pres.sure ﬁlember which makes pressure ‘contact with the heatin.g
member via the film, |

wherein the recording medium, on which an unfixed image is formed

- after electrostatic transfer, is passed between the film and the pressure member .

to thereby heat and fix the unfixed image.

29. The iniage forming apparatus according to one of claims 24 and 25,
wherein the fixing unit comprises:
a heating roller;

_ __a_ﬂ;_:ing-i_‘oller_ arranged para]lei to the heating ro]le_l';
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10 electrostatic transfer, is passed . between the
toner ‘heating medi um and the pressure nenber to

. thereby heat and fix the unfixed image. 30. An inmage
form ng nmethod conprising: formng a | atent
el ectrostatic image on a | atent el ectrostatic inmage
15 bearing nenber; developing the |atent electrostatic
i mage using the toner of any one of. <clains 1 to 19

o B R SR R L0

transferred i mage on the recordi ng nedium 20 31. The
i magerressuerngllant hod according to claim30, wherein a
charging .nmenber is contacted to the |atent

el eGHRBHAHChéAmEe r8lE ddpHTEERL m ARt R ﬁﬁ@l;zilazﬁfd {Sheated by
applied to the chargl ng. merrber to c arge the | atent

clec R R o RN REO P HGPTD BAUSH TRPGRR. MosBte over the

V\_/herel n, vvhen devel oping the | atent electrostatic
heatlmtgg:e]len antléhe dteng rellecissttad by thedwatingsadiengand is rotated
- menber, an alternate electric filed is applied to a

by 236 FoNerdTB KR Sressure roller is brought into pressure contact with the

fixing roller via the toner heating medium and rolls in the forward direction

- _towards the toner heating medium to form a fixing nip portion, and -

wherein a recording medium, on which an unfixed image is formed after

“electrostatic transfer, is passed.between the toner heating medium and the .

preséure member to thereby heat and fix the unfixed image.

_ ._30. An image forming method comprising:

forming a latent electrostatic image on a latent electrostatic image

bearing member;

- developing the latent electrostatic irﬁage using the toner of any one of
claims 1 to 19 to form a visible image;
transferring the visible image onto a recording medium; and

fixing the transferred image on the recording medium.

31. The_ image- fq_rmi_ng method according to claim 30, wherein a charging '

' niembei' is contacted to the latent electrostatic image bearing member and a
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. voltage is applied to the charging member to charge the latent electrostatic

1mage bearing mei:nber.
32. The image forming method according to one of claims 30 and 31, wherein,

5 when developing the latent electrostatic image on the latent electrostatic image

- bearing member, an alternate electric filed is applied to a charging member.
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