G DESCRI PTION THI N-FI LM COATED TONER Techni cal Field
The present invention relates to powder toner coated
with aresinthin film in particular, to toner
fusible at | ower tenperatures. Background Art Severa
nmet hods have been proposed and put to practical wuse
for fusing or fixing devereperPTIdNaN

el ectrophotographic printing process, such as contact
fusing nmethods using a heat roll etc., non-contact
fusi ng nmet hods such as flash fusing, contact pressure
fixing nmethods usi NHENHFESSUC@ATED | TEIER, and cont act
heat pressure fusing nmethods using a heat pressure

roll etc. In heat fusing nethods, such as contact
fusing nethods, non-contact fusing nethods or contact
heat pressure fusing ®echodsalofiede above descri bed
fusing or fixing nethods, the fusing tenperature is
det er Ih%&r&éﬁéﬁo%‘gefPMW yeéntergeo pordenitmer coatedwith

t enperature. of _the toner used. |If the softenin
tsﬁg%?h%lu“r%“bffltlﬁ% o BRTE CRIAE cEenEPYeF ofMstipke at lower

f usj enperature can be lowered that much. |If the
fgéﬁﬁgr?éﬁggﬁature is sufficiently low, the anpunt of

thermal energy and tinme required for fusing can be
reduced, whereby an energy-saving and hi gh-speed
fusing process can be rgaly nd AFEm this viewoint,
f or exanple, low nelting polint toner which softens at

| ow t esepes 24 LRt HouPREVE KevRIRb st Bh@SBut to practical
fusi ngnet hod has been actively devel oped in recen?

yeaﬁ sfdtaegaasﬁgidr 8L kong dé-ETsReasd ihush Bd eShRePhbRBSraphic
Igrir?t?ir?g process, such as contact fusing methods using a heat
roll etc., non-contact fusing methods such as flash fusing,
contact pressure fixing methods using a pressure roll etc.,
andcontactheatpressurefusingn@thodsusingeaheatpressure
roll etc.

In heat fusing'methods, such as contact fusing methods,
non-contact fusing methods or contact heat pressure fusing
methods, of the above described fusing or fixing methods, the
fusing temperature is determined depending mainly on the
softening temperature of the toner used. If the softening
temperature of the toner is sufficiently low, the fusing
temperature can be lowered that much. If the fusing
temperature is sufficiently low, the amount of thermal energy

and time required for fusing can be reduced, whereby an

energy-saving and high-speed fusing process can be realized.



nmonentarily by infrared irradiation (flash firing), and
besi des, it decreases deterioration of substrates onto
which toner is fused since it is a non-contact nethod,
and the nethod is being enployed in high-speed
variable printer etc. There are many prior art
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Toner for realizing high-speed fusing has al so been
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hod,

real i ze high-speed fusing in the heat fusing ne

t yrers hadause i bwldolisdnigig spnperabing diasdesier is heated
devel oped. If toner softens at |ow tenperatures, the

t BREENGan1by bysédfbpradsiwiradiamdont (Fflaséatfindhicoh and
enabl es hi gh-speed fusing. However, when using toner
WPER1dPSwshE @@nﬂr#@%én%@tarweatlohe:ﬁ smbs tparteiscomso which
n? coal esce mnth each other, causing the toner to

s éﬂ?ﬁjcsa PPGAREne detSealrW"b'mWélﬁ rethogdndncbthe method
suf f bl ocki a@ cap sonetinmes nake the toner
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hi gh rature e toner is I sS I kely |
to shzggé.% I"oc | ﬁ8§h8§t ﬁﬂCBT?E 145 fusing
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exanpl e, the fusi ure isrequrr
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can sonetines require a | onger
nenesmatMog.t 0 ensure sufficient tine for the
substrate, onto which the toner has adhered, to pass

t hroudtoreeni for Stedliding eightSpes@atugendi EQS SREEE been
fusing in the flash fusing nmethod, it is necessary to

expbseelnedevatoped, hbghhgesntBQSEWashlﬁﬁbhhghmethwhichTo
means consunption of a |arge anmount of energy and may
realize high-speed fusing in the heat fusing method, toner
with a low softening temperature has been developed. If toner
softens at low temperatures, the toner can be fused by a small
amount of heat, which enables high-speed fusing.

However, whenusingtonerwitha low softening temperature,
the toner particles may coalesce with each other, causing the
toner to significantly deteriorate in conveyability and to
suffer blocking, which can sometimes make the toner unusable.

In the mean time, when using toner with a high softening
temperature, the toner is less likely to show a blocking
tendency and offers good conveyability; however, in heat roll
fusing, for example, the fusing temperature is regquired to

be increased to realize sufficient fusing. Further, fusing

can sometimes require a longer time because it is necessary



cause deterioration of the substrate. Thus, high-speed
fusing has sonme technical limtations. One of the

possi bl e neans of providing toner with a | ess

coal esci ng tendency (Il ess bl ocking tendency)

andahi gh-speed fusing property at the same time is to
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included in capsules. Since the ‘surface of "capsule
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that softens at |ow tenperatures’is used, toner
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toner hardly suffers blocking, which allows the use of

bnedes saeyi to kikposeothendneat t & WilgraiyveDht¥nkOWe flashiight,
temperatures and even allows the use of a liquid that
cyhiighnweansotonswgpnideréfila ldoweyvemounn 68S€Sergerand may
the material included in capsules is aliquid, a
pFaBEentifitghd ogatsenop s thet snbsgrate .naTkusal high-speed
igcluded in capsul es when the capsule resin wall breaks
daMPAGI PRE E6RPefsRbRiGR1t RAmisasionsn cases where the

material i uded in capsules is resin, few nethods
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size distribution is hard to produce. Another possible
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tendency (Il ess blocking tendency) and a high-spee
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surface-coat ed toner.

at sufficiently low temperatures and even allows the use of
a liquid that contains a coloring material.

However, in cases where the material included in capsules
is a liquid, a problem might arise of scattering the material
included in capsules when the capsule resin wall breaks during
the conveyance of the toner. In cases where the material
included in capsules is resin, few methods héve been proposed
for coating each toner particle independently with thin film
resinwhile avoiding changes in the particle size distribution
of the toner. Although there have been proposed a number of
methods for encapsulating solid matter, such as resin, as

described in, for example, KONDOH Tamotsu and KOISHI Masumi,

Microcapsule-Its Production Method, Character and



In surface-coated toner, the toner particles hardly
coal esce and the toner hardly suffers bl ocking even
when binder resin that softens at |ow tenperatures is
used, because its surface is a resin wall. Thus,

bi nder resin that softens at sufficiently |ow
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resin and the |ike. However, the inventors of these

t gypedestihgremdeniandbds § @ 1usx ithet é0d€ficy ) AnkPATAGh-speed
pressure nethods such as pressure fixing and did not
ufdei st prdpe ritlyockt ng sheedeimeyi st ohsesuasade-coated toner.
technol ogi cal problem which would confront them The
speciyifans weatiatt todereontlye dxanep parwhel esliapdlly coalesce
materials are used as the core of the capsul e toner.
Japand. teacanpardi y-pefe Mo Ploskingienen ehen ipgEkr resin
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keeping the sane in the solid state nd t hen al’l ow n
eacd pSulil286i00ke § €fithe @APEA 1RM OB ES FhWREl Suter shell is made
up of melamine resin, urea resinandthe like. Japanese Patent
Laid-Open No. 59-166966 describes capsule toner whose outer
shell is made up of urethane resin and the like. However,
the inventors of these types of toner intended to use the toner
in contact pressure methods such as pressure fixing and did
not understand a blocking tendency of toner as a technological
problem which would confront them. The specifications
include only examples where liquid materials are used as the
core of the capsule toner.

Japanese Patent Laid-Open Nos. 57-104148, 61-1226586,
09-054455 and 09-006039% describe toner using melamine resin.
However, in these inventions, melamine is not resinified on

the surface of the toner, but melamine having been resinified

prior to the preparation of the toner is used. Thus, it is



keepi ng the above state so as to apply coating onto the
toner, which is suitably used in contact fusing

. nmet hods such as heat fusing using a heat roll or
non-contact fusing methods such as flash fusing, and
whi ch shows a | ess bl ocking tendency. In conventiona

. | . : . b .
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surface of toner is coated with a surface

t deeelsipeds yatl ass dbl aekipdedieRAERSY £ iirddeed;s APWEVES toner

when a surface filmis fornmed which can realize a
swifritdicérts imatnedd wckhiigemdaneiiy thehmnsol hetHdgoP9HNHtate
of the surface-coated toner can sonetines be raised.
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softening point, though it is forned by applying a
skePRABIf thenadere shatewd aseo eppliynerathiavg mgta tbe toner,
softening paint, and its fusing process sonetines
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toner conveyability
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causes of such problens and
is used as binder resin.

Further, when the surface of toner is coatedwitha surface
film,thetonershowsalessblockingtendency,indeed;however,
when a surface film is formed which can realize a sufficient
anti-blocking property, the softening point of the
surface-coated toner can sometimes be raised. Thus, the
surface-coated toner sometimes has a high softening point,
though it is formed by applying a surface film onto the surface
of toner having a low softening point, and its fusing process
sometimes requires high temperature.

Thus, though there have been made many attempts to apply
coating onto the surface of toner, it is hard to provide toner

withasufficientanti-blockingpropertyandalow-temperature

fusing property at the same time.




have found that the shape of toner is one of the
causes. Specifically, if toner has |low true
sphericity, |ow roundness or extrenme surface
unevenness, toner conveyability or resolution of
formed i mage sonetimes becones insufficient. The
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reasons, there have been demands that the shape o

gbeUBHe FoBREdSDANGE DE §08br 8bheHimdONEhstEeschBnan
el ectrophot ographi ¢ printing process is divided into
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Ground toner is produced by fusing and m xi ng vari ous

cehfortaamvami uhdees tentldnhi tide rcanessd anp £gs b eldiprgpllzens and

m xture, and classifying the grindedparticles to
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ynmerizing nononers by nmeans of emnulsion
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particles to form aggregates, is also proposed in

e¥anpkereme surface unevenness. Further, comparing ground
toner with polymerized toner, generally the production method
is easier and production cost is lower for ground toner. For
these reasons, there have been demands that the shape of ground
toner should be controlled.

Toner used in an electrophotographic printing process
is divided into two major types: ground toner and polymerized
toner. Ground toner is produced by fusing and mixing various
constituents of toner intobinder resin, grinding the mixture,
andclassifying thegrinded particles tovyield fineparticles.
Polymerizedtonerisproducedbypolymerizingmonomersbymeans
of emulsion polymerization, suspension polymerization or

dispersion polymerization and creating particulate binder

resin that contains varicus constituents of toner.



Japanese Patent Laid-Open Nos. 05-265252 and 06-329947.
Pol yneri zed and aggregated toner thus obtai ned al so has
an excellent performance as a devel oper for

el ectrophot ography and is being put to practical use.
However, in polynerized toner, too, it is generally
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pol ymeri zed and aggregated toner sonetines gives rise

tpa pt dbl esk oditkn 4§y pegd ve spdca lcanppdpo sedEn, nBsr beample,
made full use of. Disclosure of the Invention In the
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of the present invention is to provide powder toner
wWehvme Fb3ed t il g adn tshiteser (Hhess obitgdiieslgalso has an
tendefc%% and _a hi gh-speed fusing property at the sane
t$5ec 1 64t PR Lo TGS 8 S AR RI©ORRr fiogl elertEoRRAtography
particle size distribution, of. powder toner, and
r%%%i%%e%% rPonk? RFRSE St f4%% i s substantially
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SHEBLLN G ol 2 AL ot e L LUSKRALIOR, Bl ace
Pl £ RERES-b Hded i8Ry predleirdin8rNi 88s blocking tendency) and a
high-speed fusing property at the same time. Thus, despite
its high performance, polymerized toner sometimes gives rise
to problems and its performance cannot sometimes be made full
use of.

Also for polymerized and aggregated toner, too, it is
generally difficult to provide the toner with a less tendency
tocoalesce (anti-blockingpropertyor lessblocking tendency)
and a high-speed fusing property at the same time. Thus,
despiteitshighperformance, polymerizedandaggregatedtoner

sometimes gives rise to problems and its performance cannot

sometimes be made full use of.

Disclosure of the Invention



resolution of formed i mages. Another object of the
present invention is to realize sufficient
anti - bl ocking property in toner, while avoiding
greatly raising the softening tenperature of the toner,
by the application of coating onto the surface of

toner whitfha 1w K Lo %%o%%nﬂgﬁg%ﬁh%d EE?E%R%taqﬁgﬁ, an

provi di ng surface-coate t oner I's fusible at

t eppecat vfeshansh dasnt essvdd Okl NG AL pdRRGUAboiRr toner

sanme tinme. Still another obj ect of thé presen

| wiehtd Qe sisstédemey iteecos DoSte fUSigigbabeRUAfitdRdddy) and
| ow t enperatures and reduce the thernmal energy and

t & i ghegiceedf foind psopgrby atsihgs sue tace-, ceailed d adesired
that is fusible at | ow tenperatures and has |ess

ba¥eEkREg HEgrideneys bize ahd ppartsl aliave] z ¢ ldérséhnyi bngdlarzd higowder
an energy-savi ng and hi gh-speed fusing process. Still
ahBRAEr 20K ¥R11 bFe PREdprdsBIfr Vhosasugtace t9spbstadsially
toner ,which_has sufficiently high true sphericity,
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aﬁg whose gurface s coated with a thernosetting resin,
t haFEBySSFEAPP2FRG Buf fi ci ent toner conveyability and

tfic | ution of forned i _Still another . .
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conveniently, at |low cdost and at good productivity.

Apretbeut Obheef obrvbe phegest invention is to provide
pol yneri zed toner with a [ess tendency to coal esce

(ant i -Aiodie neplpraperdty the paesebltodkivegtieomdencyp agdlize
| ow-tenperature fusing property at the sane tine.
Apof fieciebf eznt bfblbek pnegemipemwenitn dones,t @hridal axeiding
greatly raising the softening temperature of the toner, by
the application of coating onto the surface of toner with a
low softening temperature, thereby providing surface-coated
toner that is fusible at low temperatures and has less blocking
tendency at the same time.

Stillanotherobjéctofthepresentinventionistorealize
toner fusing at sufficiently low temperatures and reduce the
thermal energy and time required for fusing by using
surface-coated toner that is fusible at low temperatures and
has less blocking tendency at the same time, thereby realizing
an energy-saving and high-speed fusing process.

Still anotherobjectof thepresentinventionistoprovide

toner which has sufficiently high true sphericity,

sufficiently high roundness and less surface unevenness and



sufficient anti-blocking property in polynerized toner
that softens at | ow tenperatures, while avoidi ng
greatly raising the softening tenperature of the
toner, particularly by applying coating onto the
surface of the polynerized toner, thereby providing
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pol yneri zéd toner that softens at” | ow tehperatures and

hassbes6ibh 06K pIrheAdensyes Whereby the thermal energy
and tinme required for fusing are reduced and a

savi NGEITEr givo eivelr obh ght siFeatk pHSs8GL RhOeAasSonS s toproduce
realized. Another object of the present invention is to
ptonvédewhpoh yhes | geflf andeagly cgpdledt tomesphethechtyyess
tendency to coal esce (anti-blocking property or |ess
b$efkingenthrdnioyl) roamdnless apdpbess une fasi ngeyeoperstsyand
at the sanme tinme. Another object of the present

i repe sul fpsetig eealiedel th aftheginase t4rng 1 okcagveniently,
property in polynerized and aggregated toner that
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and tinme required for fusing are reduced and

seawf fije Part gin Eind ighi-rpeedpbusiyngn Feloessrised toner that
realized. To achi eve the above described objects, the
pteEeens dthiomt temppravides, at hle-avididicoageeattdiyeraising
that is a powder
the softening temperature of the toner, particularly by
applying coating onto the surface of the polymerized toner,
thereby providing polymerized toner with low-temperature
fusing property and less blocking tendency at the same time.

Fusing at sufficiently low temperatures is realized by
using polymerized toner that softens at low temperatures and
has less blocking tendency, whereby the thermal energy and
time required for fusing are reduced and a saving-energy and
high-speed fusing process is realized.

Another object of the present invention is to provide
polymerized and aggregated toner with a less tendency to

coalesce (anti-blocking property or less blocking tendency)

and low-temperature fusing property at the same time.



toner with a softening tenperature ranging from40 to
1500C whose surface is coated substantially

continuously with the thin filmconprising a
thernosetting resin. The present invention also

provi des the above-nentioned thin-film coated toner,
whose ' t er.at IS 145*C_qr.__lower. .Th .
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thin-filmcoated toner, wherein the urea-%ase resinis
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urea-base resin on the surface of the powder toner

vpateiaubadlipgbfusppyyihe cpavtley dnverthdheupresentf the
i nvention al so provides the above-nmentioned thin-film
ceal gdet brned, anfleaggneghtedr tanbasetheesbp psotddird

by resinifying a urea-base resin precursor mxture
whPtHneEbapdiadekaggregateddiansar wonk lofw-damperatnireafusing
urea derivative and at |east either one of a

fRF PRfaEYyeRdakBsa Popehidghyerdeneyi aht the samehbime.
surfaﬁg of the powder toner, while avoiding ,fusin%_the
powdert 1 2tTRELSLELERE LyndenttsPeradi v iuésaliged by
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pol ymeri zed toner secondary particle formed by an

aggredat lawhieve the above described objects, the present
invention provides a thin-film coated toner that is a powder
toner with a softening temperature ranging from 40 to 150°C
whose surface is coated substantially continuously with the
thin film comprising a thermosetting resin.

The present invention alsc provides the above-mentioned
thin-film coated toner, whose fusing temperature is 145°C or
lower.

The present invention also provides the above-mentioned
thin-film coated toner, wherein the thermosetting resin is
a urea-base resin or a melamine-base resin.

The present invention also provides the above-mentioned

thin-film coated toner, wherein the urea-base resin is formed

by resinifying a precursor of a concentrated urea-base resin

- 10 -



of a polynerized toner primary particle. The present

i nvention al so provides the above-nenti oned
thin-fil ncoat edtoner, wherein a true sphericity (DSF)
defined by the following fornula I is 0.85 or nore;

DSF = m M1 wherein mrepresents a m ni num di anet er

of a projection _drawing of the toner. and M represents

a® 'SJ{)‘?ni'Jﬁﬂréi%?ePért%‘? PRHAS T FOPELS VORI rakf i i fpang the
sanme.. TIh Rresent i nvention also provides a nethod f or
p?%ﬁﬂﬁfngo 8"thin-filmcoated toner, conprising steps

of . - e pILIRRESI NG PONIST. o 0PST; kD 3 80LE 8y 8L ALR e Brea

a wat Sé~ medium i n wWhi ¢h "a di spersant I

?’%ﬁ%%f%.dﬂaﬁ!&ﬂt@n@?[‘%ﬁ%&% Ah SRS aggiﬁ is formed

ernosetting resin 1nto the dispersion; an

regi peéyheythg hawrsRiBaal r¥bihepRyQhEb88 huRtHBet WRich
powder toner, and coating a surface of the powder toner

Webhpribestdt nehistne CORBF i g ft e depABsetirddgdeesivAtive
The present invention also provides a nethod for

panduct Ngastt bipher| ohe et @dfbomeldekpdPrarsd BOfekRASdehyde
of :  emrmul sion-polyneriing a toner ingredient that
coapivativemimibe swsiacemofonies pavder bonent etiidle Agpiding
binder resin to prepare a dispersion of a powder

t breing nthengoudapnbaBeref a thernpsetting resin or a
pre-polymer of a thernpsetting resin as_a raw materi al

for thee PRESRASeRY RT3l SONPECY hee ditdirerBPBR-BENt hened
PO PR B0 53 AP ROl £ Wi crness of
RS TERE (8T F310, 8051 Bkl 19, Fusina (e povee

The present invention also provides the above-mentioned
thin-film coated toner, wherein the powder toner is a
polymerized toner.

The present invention also provides the above-mentioned
thin-film coated toner, wherein the polymerized toner is a
polymerized toner secondary particle formed by an aggregation
of a polymerized toner primary particle.

The present invention also provides the above-mentioned
thin-filmcoatedtoner, whereinatrue sphericity (DSF) defined
by the following formula I is 0.85 or more;

DSF = m/M I
wherein m represents a minimum diameter of a projection
drawing of the toner and M represents a maximum diameter of
the projection drawing of the same.

The present inventionalsoprovides amethod for producing

a thin-film coated toner, comprising steps of:

- 11 -



toner with the thin filmconprising the thernosetting
resin. The present invention also provides the
above-nmentioned nmethod for producing the thin-film
coated toner, further conprising a step of aggregating
the powder toner. The present invention also provides

the ab t d method f the thin-fil
Coat ect SRETS GRS sﬁaﬁr%rrhs daitare R FReenBase

PREHEE BHCkn %%%? GRECFRARE, iF ssmatsd‘ff‘ﬁieéoﬂﬁer
Fi gur 2% 03“115%39?% Wl %“ﬁémeE%o%?‘é%%“h tppgresin

t 9Rek. tﬁéggggpgrg§og sghgmatic V|em1|IIustrat|ng
thin-film coated toner where reference nuneral 20

denot ese DNEE y ARG tﬂw&ﬁmha%r&a@ PRIEe LB HPW dihg the
proj ection. Flgure 3 is a schematic viewillustrating

t pondér| tonepatadi conedngwhene faieieneRe pwRded thher with
denotes toner and nuneral 11 the sane toner drawn in
ptbgethionfiEmgopeprdéahgahdedthermpscetenyyr oasin.

m crographs of the toner. Figure 5 is a schematic view

i | 1 ustFhe phgsantdiven tHiom a boaproyides amatfhaskf of producing
primary particles of polynerized toner wth

t ReFhdBatilfgcPasrf EANATHI FAVPRASLBIr 8EEPENEE  NUNET A

11 denotef%frlnar articles of toner and nunmeral 31

sur f acd"™ T P TR YN b RI 6 tner dpACRELPAtfRAF comprises
| gll:ljlfrg &t | £ & %?g&o%gerg %:?I ;’a‘ﬁg?%‘z% t%%ﬁ%futr%ﬁacqi b%nder resin
sécon ary p t
tpgr gRagLiLng a%berg%n bl I p¥hgLe £hgrgnce numeral

mixing amonomer of a thermosetting resinor a pre-polymer
of a thermosetting resin as a raw material for the
thermosetting resin into the dispersion of the powder toner;
and

resinifying the monomer of the thermosetting resin or
the pre-polymer of the thermosetting resin while avoiding
fusing the powder toner, and coating a surface of the powder
toner with the thin film comprising the thermosetting resin.

The present invention also provides the above-mentioned
method for producing the thin-film coated toner, further
comprising a step of aggregating the powder toner.

The present invention also provides the above-mentioned
method for producing the thin-film coated toner, further
comprising a step of heating the powder toner in a temperature

range that causes no thermal breakage of the thin film to fuse

the powder toner.
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10 denotes primary particles of toner, nuneral 20 a
secondary particle of the sane and nuneral 30 surface
thin film Best Mde for Carrying Qut the Invention In
the follow ng the present invention will be described
in detail. (Thin-Film Coated Toner) In the present
invention, thin-filmcoated toner is preferably such
that its surface is substantially continuously coated
wth a thin fj h B t tt] resin,
t he toner bef%%gégog%ggpak?kgﬁhgftEﬁ%nﬁ?gﬁiéggin t he
form digypayearqajyanthd hed)o oAt i h
thin fiI%ﬁ has %)softenﬁné ?g%pgﬁggﬁﬁgﬁrg%g?ﬁg&%Pg%1§6 the
tood&H0C. The term "substantially continuously” herein
used neans that the state of the thin-filmcoating is
not t Hétgwfe & cigatd ngchbonned fiewm dlpawHeateaat iktRGn-£ilm
material in the fused state, and there does not exi st
sePaRed dinontwhare ines ¢ nertdee nivlrieafli R depatesgtaser and
wi |l cause the deterioration of toner performance. The
Stuier hd bet s ceanei hrere bydwawe| Betporjedtiascope etc.
The coating of the present invention is allowed to be
subst &MFHA P déhitd nS6HSTBEAGuEéert ildussrabdnpy thin-film
resini fyin its raw erial on the solid surface. The
t ?ant-?‘if‘ﬁﬁ'georart é’é’etr&qggaft%ed’&Pius'gafaébé{?ed%aﬁteé toner and

' qguge mef hod that includes: a step of

| sr%%gsﬁl/ngf pomdegarﬁ)élontg?n?% Rt PRSI a
vl er ¥igse JIPdiWn uher g (8) 4b3ReLeaRt L] AL 850LYEHhs%r che
step of "m xi ng nonomer or prepolymer ~of a
theidwsetting resin into the above di spersion; and a
step of resinifying the ingredient, while avoiding
f usi ngigheepondera toittimat i GAdw 1heus¥rbag8 g0k hBenod for
powder toner with thin filmcontaining the
tdvartiogethergprfesienof primary particles of polymerized toner

with thermosetting resin thin film, where reference numeral
11 denotes primary particles of toner and numeral 31 surface
thin film.

Figure 6 is a schematic view illustrating a method for
coatingthesurfaceofsecondaryparticlesofpolymerizedtoner
with thermosetting resin thin film, where reference nuﬁeral
10 denotes primary particles of toner, numeral 20 a secondary

particle of the same and numeral 30 surface thin film.

Best Mode for Carrying Out the Invention

In the following the present invention will be described

in detail.

(Thin-Film Coated Toner)
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According to the above described production nethod,
first toner in the solid state is dispersed in a
wat er - base nedi um where a dispersant is dissol ved.
Then, the raw material for a thernosetting resin,
which is to beconme coating film is - 14 added to the
above dispersion and resinified on the surface of the

toner i thfe RAFP St ERHRY ANdwd e sarhied dedier is

t i cl b ted wi.th th etting- [

BPSEePRELL ShEB R OB CORLECU, LSRR LG 5o,
| cl.ent i d th f f h t .

UL e LR A, SRRECLIE B o 258 RbeSEa g PFEsr,

e NEH Y WYL A EB‘a'tégt%@ﬁ Ate %hri%sﬂliucf‘gsi% enialhyn of

eac m crocapsul e can pbe taken as a si ngl e-core

%&&@@lﬁpwﬁ& tihate HdWo i YW Wite ©PRCEhin film has

particle. Even if the toner has a | ow softening

tENPSred iRy tERpLPRCEre PRALGLHESEESR DS £HN1bhied from
coal escing wth each other Since the surface of each

toner Tes tieehe" 4 shso@iterh W ¢ koat ihhesset hé Pgif @Sdd means
thin wall. Further, if the resin thin filmthat coats

t blea s whieacat @b fedchthonefiparddatlieng 5s swtftiltatentla/coating
thin, the average particle size and the particle size

df srmed triagnagiowdae coatdndl yatanngt betbeef wsred sftiagre, and
thin-filmcoating. Thus, if the toner before thin-film
ceRTaGarssnaE St s0dhare digcontliauidiips ppdheakhiaréilm
size distributjon, the resultant thin-film coated

{ TR IBY G Whll fediscebha istage At oF i TaRgT formance .
PRELI 6152125 0o bhRHbNag 8 Aok lBogcope,gec.
CRALESEAI OPCORY (L8550 PRYLARLoh THFIERYH g
Ve §8s €2601 21 D TcorANh RN bEHaBYE AYG sPAEERES BySEEEinifying
its raw material on the solid surface.

The thin-film coated toner as described above can be
suitably produced by a method that includes:

a step of dispersing powder toner in the solid state in
a water-base medium where a dispersant is dissolved;

a step of mixing monomer or prepolymer of a thermosetting
resin into the above dispersion; and

a step of resinifying the ingredient, while avoiding
fusing the powder toner, to coat the surface of the powder
toner with thin film containing the thermosetting resin.

According to the above describedproductionmethod, first
toner in the solid state is dispersed in a water-base medium

where a dispersant is dissolved. Then, the raw material for

a thermosetting resin, which is to become coating film, is

- 14 -



and particle size distribution of the toner can be
reali zed. The above described nethod is avail able for
applying a coating onto either one of ground toner and
pol yneri zed toner. - 15 1; However, in polynerized
toner produced by enul sion polynerization, for

eé&g@éet\;,\? itf;hetalgl ol fd%%?{é%%ltopieagglryne{rluzfle tone h eFurface

coate ernpsetting resin su sequen

the &y pRl yRErdsatd %g,at%he fﬂi%'@ﬂ&&d t%%”%gﬂ@&‘ﬂual

not undergo separation and purificaftion prior to

Co8hkPOpa PE DEESS  t &MLk tda&&mtitw Q%%b\ébulﬁadresm thin
performance can be realized. Specifically, th

thibm{i | The cRS @ik d AMRIrmdss edRSGIg-hed i ralFaue Qensb@flmently
sui tably produced by a nethod that includes: a step of

etnf siaol ¢d tysTehe ziund atcenef ekbbredicentsrt hvle s0bkddatially
bi nder resin nononmer as a raw material for a binder
resnhhiptoopsépare a di spersion of toner; a step of

m xi ng nononer or prepolyner of a thernosetting resin

as a rEwthdtsecpak, f bf thse resennbentiingn destakéntas eheesin
di spersi on of powder toner; and a step of resinifying

t RRPEBABHENL lor ©pEBIBI SrRFaP DIl Kan badiakssedsitgingdpncore
whil e av0|d#n3hfu3| the toner, to coat the surface

Tl?ﬁ%Ci‘BﬁB ¥7§ MSadRl& MR tPRBT Particle. Even
h Th

LREFBECEONES BEE B 1en°sORES R o O BPERRHITRL Phetoner
tngsméf&y@gnr@é' hm%éﬁﬁg@rﬂao@les%q' 1t%f bR other

noner, the prepo yer monomer

i sssbmsaecngslascheged Lt g et «
atHe ARdtett iRg-raki R tEOAL 4RY1 DI OCESS,

Further, if the resin thin film that coats the surface
of each toner particle is sufficiently thin, the average
particle size and the particle size distribution of toner
hardly change before and after thin-film coating. Thus, if
the tonerbeforethin-filmcoatinghasdesiredaverageparticle
size and particle size distribution, the resultant thin-film
coated toner also has desired average particle size and
particle size distribution.

Accordingly, if the thin-film coated toner as describe
above is used, less coalescing tendency (less blocking
tendency) and a high-speed fusing property of toner can be
compatible with each other, and desired average particle size
and particle size distribution of the toner can be realized.

The above described method is available for applying a

coating onto either one of ground toner and polymerized toner.
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L

dependi ng on the situation. Further, the heat dried

thin-film coated toner is grinded depending on the

situation. - 16 According to the nethod as descri bed

above, powder toner is provided with a | ess tendency

to coal esce (less blocking tendency) and a hi gh-speed
at _the desi red average

¢ .
p%?tlc?grgggrtéﬁﬁmiﬁif?glEog?iepﬂ?g???%u?Yoﬁmu%$l?%e

O et D0 O (8, T ol £ ooy FRib Oy i PR VRP i 20
fedmer tiRato£084 @v'l'ﬁl & &%@n%%etttt%%g %ﬁf’ﬁ l},fu asnr%qg%&t&ar after

produced i n good productivit

temelemitls i3H Yolhedn z8%G 8! egfl!eypojb)ﬁ'tﬁezf %ﬁ)‘ﬁ'e'}gneed not

tendency (| ess blocking tendency),

S d ety 61 Gs & SATLE BT £ @Sph OV BSa ok opllé&c ro WS, ccm?mg
thin-filmcoated powder toner of this invention

udaEdy, arskdhey igowd @ﬁ:by&ulcfttlwlﬁtyaéhdf Fékﬁ@rﬂghaedéan be
such as heat fusing that uses a heat

e iogedct fusi ng met hods such as flash fusing

Further, in the powder toner of this invention, toner
part|&H&?%ﬁ;qﬁlddheth&t@huakfaﬂm cohibit ednéroas described
diffusing into the substrate during heat fusing

USSR AN IR Yty frioedeeed by @ methed i tha s uriclbedes::
i's coateg sub tantjally cqontinuously wth

t her nBs& ?Pn% sy ﬁqkwrwmﬁynmrghngég@mm@nthat

S S B84 630, Rt Rk 42 % T R BISSLIHLs 4 mincer

| d bi nd
PSP et LA b4 Nt coats 't he
sur f ages@dp benef x4 F&ngﬁlglryor ﬁ@e Etlﬁrmgl o&)‘!('a%gfnllc@ettlng

and the reS|n used ormn
resin as a raw material for the thermosetting resin into the

dispersion of powder toner; and

a step of resinifying the monomer or prepolymer of the
thermosetting resin, while avoiding fusing the toner, to coat
the surface of the toner with thin film containing the
thermosetting resin.

The monomer or prepolymer of a thermosetting resin is
a raw material for the thermosetting resin, and the partial
polymer of the monomer, the prepolymer of the monomer and the
mixture thereof can also be used.

The thin-film coated toner is recovered by means of
sedimentation, cleaned and heat dried, after coating process,
depending on the situation.

Further,theheatdriedthin—fihncoatedtonerisgrinded

depending on the situation.
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coating thin filmis not limted to any specific one as
long as it can provide toner with a |l ess tendency to

coal esce (less - 17 bl ocking tendency) and a

hi gh-speed fusing property at the sane tine and can
reali ze desired average particle size and particle

size distribution of the toner. However, the thin film
shoul dA5E°EGER% hather mehoRa s deredibydfamdiagpbider toner

resi terial to the reactjon site exclusively from
s %gtog’?gﬁgsgltheﬂi{ﬁﬁs disidenaye toi Farlester fbesorblocking
t j h oli.d state. ecifically, thin film
f ?r‘l‘?r{afif’{)&f ) &g % J“@gﬁ‘%%dz gg?&ﬁ? PEeBREF Yt $bet same drime,
CRRGEIT\A! L OO, rable. Fromthe  viewpoint of ‘
feactivi ty, Qf%?%&{ag{tﬁec 5V 1S TR UPRSIL e 34F¢ gH stiribution
paitt kedl BoldePrEdfLa I.n_in-situ polynerization, the
raw mat e?? al foror esib'lnaq} ihﬁemrg%rléfzg%OnPQXi Q]O‘gé%tté}n%g@ose
medirfalce THe-dAVE dRLS/dt i hsoresinified, on
toner fine particles, t“5?%@?5?8?%?%8“885§Vn§lFP|Fﬁ1n film
Thaatypenohihesi it Hdtado sty caati Llmis, not
limted to any specific one §£%%%§5 gghiggd%%$#%ﬁ?#tﬁﬂag°°d
cpbatdngtifiiky.by one of the nmethods descri bed above.
However, because of their capability of sufficiently
i nhi bi Therghire tidat eseeree toak rt A8ero@d Hxeian excellently
excellent filmformng ability, nmelamne resins, urea
r £8P AsCeAkes N rtemdessyr dilesseslock Unigthameend©Si Bt also
agide resins, olefin resins and gel ati n-gum arabic
r 837 s Seféenday. tespansbune ahdiow how GuscepoPdi | iThust,Othe
ter afd excel l ent storage stability, nelam ne resins
el

AR feeklegs tanea eEsWrics imusiticar és suitably
eI PaEL S epler 81T oo Bt Tuphnana ihdrareh asomss fusing
00 SRl echag Wl e e Loner, L5 beL g, drleg SLHCe, o
tf@ggwa@h§§§§_inhibit the change of average particle

Further, in the powder toner of this invention, toner
particlesasaacorematerialareinhibitedfromdiffusinginto
thesubstrateduringheatfusingprocess,flashfusingprocess,
etc. since its surface is coated substantially continuously
with thermosetting-resin thin film, whereby high resolution
of formed images can be realized. This excellent character
of the powder toner is noticeable particularly when olefin
resin is used as a binder resin.

(Coating resin)

The thin film that coats the surface of toner is probably
an anti-blocking film, and the resin used for forming such

coating thin film is not limited to any specific one as long

as it can provide toner with a less tendency to coalesce (less

.
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size and particle size distribution of the toner.

Besi des, they are not decayed during storage.
Specifically, when formng coating filmfroma nel am ne
resin, for exanple, in-situ polynerization using a

met hyl ol at ed nel am ne conmpound can be enpl oyed. Wen

fg§n1q%-coat|n f|In1fron1a urea resin, for exanple,
Kbl nFat)i GRS hg9h-seeRgl SRaLBE Dremerty at the

conpound can _be_e ed. Wen formng coating film
frsr(;%?nn aq_‘ et ﬁgﬁlec?’ég?‘?fay’f%‘? ee%&a‘i%# éVverpgs particle size and

d
534nay{§§1réelﬁegfsé%§das'ﬁﬁgﬁg?8??f‘ﬂﬁf F g Fﬁ?if%éff%%gpnfﬁg thin
i t
S s g AT
coriddid 1 L dHOLPLaR: OhETd L d gtﬁhgfmg%lgx@r@w ghs water-base

in-situ polymerization using éne

StmgcEngn, s{ABEMBE T saEd Sned %%t @%ﬁgi*yir?tt%eeégﬁﬁﬁ state.

vinyl acetate, or styrene-divinylbenzene or the

Caipelad fargallayed.thAId Fauah fdigneabeme idesardped, lrﬁr%l{]l%atlon,
S

i nclude resins other than thernpsetting resin

newboergreenisetedings otatoateevabeodsed geeeadhnle 0N %y the
situation. Wen sufficiently thin coating filmis

f@ﬂﬁ@@qmmtdeeacuuaityomadmﬁﬁﬁmadb§lusemguqmmymgiﬁﬁatlon
t he above described resins, the difference in the
a&érﬁ@étb‘é\diﬁélé Biekerahle parItnl thesstpepdl ghetbadt Don, the
of the toner is very snmall before and after the
c63{"|'?PgterFﬂr%waﬁere\ﬁlé\Aﬁbirmexarst@a@elmnm wdbetibase nteftb um.
v%hune averg ﬁirt|0|e size of toner before coating is
prefef &l oF SRELE, 2Rer dSprerdndigdoon momerdrae

anrtlégescm%pxe Ee RS ?:];n?.%%bc%a%lm O3 mre Meanwhi | e,

The type of resin that constitutes coating film is not
limited to any specific one as long as it can form the coating
film by one of the methods described above. However, because
oftheircapabilityofsufficientlyinhibitingthecoalescence
of toner and their excellent film forming ability, melamine
resins, urea resins such as urea resorcin resin, urethane
resins, amide resins, olefin resins and gelatin-gum arabic
resins are used. Because of their low susceptibility to water
and excellent storage stability, melamine resins and urea
resins such as urea resorcin resin are preferable. Melamine
resins and urea resins such as urea resorcin resin inhibit
thin—filmcoatedtonerfromcoalescingwhilethetonerisbeing
dried, since they have a low susceptibility to water, and

therefore they can also inhibit the change of average particle
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vi ewpoi nt of the resolution of formed inmages, the

volume average particle size of toner before coating

is preferably 20 mor less, nore preferably 15 m or

| ess and nuch nore preferably 10 mor |ess. Likew se,

the vol une average particle size of toner after

coating iis, fromthe viewoint of ease of production

afid ZPetBU bt 1§ g zq Milgtrilbwtioat ef therwmerf { eBesides,
coatin preferably 0.1m or nore, nore preferably 0.5m
o?gﬁgrgr§n8°ﬁu8ﬁ0ﬁ§P8 FPEfLBPaBtPTa8Ffor nore. Meanwhil e,
fromt | ojnt of the resolution of fornmed i mages,
the  VEPTNE: Nt e A {OFEIEERPR B i mf Fer & Melamine
coaking | bly 20.mor lLess, .nmore preferably 15
n1g%iﬁgsgggng&gﬁﬁggfn%PegﬁggfEPQHW§r15§%%8B P&389 Fhe
VﬂbHﬂ?laYSE@QG?QQEEEHEecoﬁgéﬁnangaﬂaégl%@E%é&%

distribution of toner can be neasure

f or exawpd e FERMi el codbi Ad $idar £ PRRUT AJESQ];FD,’ £oul S(%ﬁ.ple,

El ectronics (U K"). The average thickness of the thi

f ihAsioatped yife HioRASi orf@81 RE adhé E YRS 1 £86 4 Yiredl CohPd &t can
usi ng the average particle sizes of the toner before

ane empdeoyedating. It can also be neasured by cutting
thin-filmcoated toner while fixing the sanme in an

epoxy When rf el nganeb atbistey Vi nlgn t fieorcrossreEtin®nresdih for
an el ectron mcroscope. Fromthe viewpoint of
s%??meiﬁntlnrﬁhtbiPPghmgriééhi@sceategoanteméno—carbonyl
particles, the average film thickness neasured as

dBIVRXY SCHFRPRRALFIN OPBOSHLeYeRore, nore preferably

0.01 .and much no ferably 0. 02

mor . NREHGRFTLAG Egakingy int samanga ifeiasin Loexanple,
_ [ i.stribution.of toner. after ,coatjng to

PO T OPES S A, R 48 SRR bl Fot Tk san be

iémﬁqgigagbly - 20 0.1 mor less, nore preferably 0.08
m or |less and much nore preferably 0.05 mor Iess.

When formingcoating filmfromanolefinresin, forexample,
in-situ polymerization using ethylene, propylene, styrene,
(meth)acrylic acid, (meth)acrylate ester, vinyl acetate, or
styrene-divinylbenzene or the like can be eﬁployed.

Although the above described resins include resins other
than thermosetting resins, the non-coherent resins can also
be used depending on the situation.

When sufficiently thin coating film is formed on
individual toner particles using anyone of the above described
resins, the difference in the average particle size and
particle size distribution of the toner is very small before
andafterthecoating. Fromtheviewpointofeaseofproduction,
the volume éverage particle size of toner before coating is

preferably 0.1 pm or more, more preferably 0.5 pm or more and
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The average filmthickness can sonetinmes be 1 p.mor
less or 0.5 gmor |ess, depending on the situation, on
the ground of toner performance required. (Toner whose
surface is coated with urea resin) O the above
described types of thin-filmcoated toner, preferable

is &cner mhose ur f s coated with urea resin thin
fitmt HAES spl? 3169 T 48 A% ﬂofrge a MgAsEhidgredrom the

S 68 TS Ry é%%%gésﬁ&é%”golme
t f
o hess e ip§ FEEd bﬁ*g*og%hre:% FB9"7 Braferably

I e MUnPeCYESQr QEEab?bggrQB}g ?t% Pei%%gq%ﬁé mitk fore

and a urea derivative an

f grrededelinide 1angina ofrorl'&]sdehigﬁegggbya hg.GVSTPth verage

surface of ~ the toner | e avol ding tusing oner.

Thertdione' bigiengt henel tsad RSt Be, SERLR Kk V%ﬂngbomt

toner is conpletely fused or |iquefi‘ed By heating a

| bfdeese obprieactibe sofitenidgabiary ek €610 FRihUbated
of toner. The reason is that even if toner is
p&orieal 3t ésedt bugheateifreg.ab 1350 | bpg casméhe, pakkigdeferably
fu3|ng IS to such an extent that it can be referred to
-9t @RMRY e el oh rarE@Te feomtt Ingl finlon meee. béteanwhile,
r med gn the surface of the toner. The term

é?f“mt FcXiPBROLALs of nt}&%elée%hlm%l%tofi)rﬂqrmexbmmag@, the
|n|f|cat|on where polynerization degree is high

enouaﬁe SUFr39§opB£FﬂF§P PagenPfi anesn afere coating is
PREATECGEAL. 2 e SRS TR HRe LIRS L an
LQP?P%F%S aI%é%} Eggghrtf %ﬁg? Sé?‘%&%?%ﬁgggepart1CIe
SHﬁ.EbCé&ﬁ@tﬂaﬁ:dﬂﬂe size distribution of toner can be measured
using, forexample, CoulterMultisizermanufacturedbyCoulter
Electronics (U.K.).

The average thickness of the thin film coated on toner
can be arithmetically calculated using the average particle
sizes of the toner before and after coating. It can also be
measured by cutting thin-film coated toner while fixing the
same in an epoxy resin etc. and observing the cross section
withanelectronmicroscope. Fromthe viewpoint of sufficient
inhibition of coalescence of toner particles, the average film
thickness measured as above is preferably 0.005 pm or more,
more preferably 0.01 pm or more and much more preferably 0.02
Hm or more. Meanwhile, to allow the average particle size

and particle distribution of toner after coating to fall in

the desired range, the average film thickness is preferably
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softening tenperature with a urea resin nmakes it

possible to realize a sufficient anti-bl ocking

property of the toner while avoiding a great increase

of the softening point of the toner, thereby realizing
surface-coated toner that has a low fusing tenperature

a | ess., pl j n t me tine.

SLUgcll lca Il%,cggdogto%%;&te%gggﬁé%%%' 0 ”fno?]]élrrﬁ‘e‘?/ﬁst Ang Qpgh more

I eYidTJTRIEAS, iot.oq,ow hl.e g Keep the fusing tenperature

i ncrease created by coating preferably 20C or |ess,

mor e pratesadt yge in@npbahheﬁ_ﬁe@edcm%d&&%\(e%fBfee{]gm Ir less
I eep t

10C or less. It also nakes it possible to

fusi 09 St ptmer akwse depehbengesyltrnts itthiaR+ln, bAoAt € roung
toner preferably 145C or |ess, nore preferably 125C or

| s tame: rmpedr froome npree frevcatiined .100C or | ess. Use of

such surface-coated toner, that is, toner having a |ow
fusi ng (fenperwhase andfhessibl ooktad wenHenegaatrekha)

sanme tinme nmakes it possible to realize fusing at a

suf f i cPénths abioyw derpeibedrieypes afetibée-fhémt deaved toner,
energy and tinme required for fusing, thereby realizing
eﬁéﬁg§ﬁ§§@@ngsaHﬂ“%¥gﬂ“§ﬁé@@rﬂaﬂﬁ A§ ppatedswitbrerea resin
sggcificgll¥P'%se of  such surface--coated toner makes

i £30s <t 0le T3t 51 foEMeds Py T8S 18 1Ly Mg iPe sONEendwated

t re d reduce.the thermal ener and tine

B gt ce e e YR, G HR A S et by- o g hile
agqogagggsgggqn5?§hggtghg%ess in heat fusing methods,

such as contact “fusi'ng nethods using a heat roll etc.,

non- Cont 36t pfalsd gL TR NOAS, RUC R f | dcfds chqiaiea with

and contact heat pressure fusing nethods using a
rakkaetes i Suahi s hfiacenseat £¢ 4Ry bysrpggﬁff?}?h 2 Hfilkture
in y

that its surface is coated substantially con ous

wothatinren fidsin precursor containing at least either one of
urea and a urea derivative and at least either one of
formaldehyde and a formaldehyde derivative on the surface of
the toner, while avoiding fusing the toner.

The term "fusing” herein used means the state in which
toner is completely fused or liquefied by heating and it does
not mean the softening or thermal deformation of toner. The
reason is that even if toner is partially fused by heating,
as long as the partial fusing is to such an extent that it
can be referred to as softening or deformation, coating film
can be formed on the surface of the toner.

The term "resinification" herein used means not only
complete resinification where polymerization degree is high

enough,butalsopartialresinificationwherepm&ymerization

degree is medium. The term means the formation of polymer
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containing a urea resin. Substantially continuous
coating filmcan be fornmed by resinifying the raw
material for the filmon the surface of solid toner.
Substantially continuous coating fil mcan be formed by
resinifying the raw material for the filmon the
surface of. sol,id toner. Specifically, substantially

cSRCSTuE TS YOSz 1on Hegzse Bé haghe@noyoh et Hadittig the
i ncl : t f di i wd t in th
ggﬁﬁg%gigpge?ﬁ%p§%ﬁ§F;S?%%3éq%§g?un?&he?ge; arspessant

of a urdatrag o8 ffied il BB roRr s d e P St Low

of a ureare m xtur

| Bb ke nd §@§ﬁé£99hr§qgjf@1a%t §Pe9  d £S5 'H%TJ{ itsﬂgt:.ﬁbg%%jrtéle to

concentrat'ed precursor urea resin

ofealdkea EQSENCPERS léfn%qf-,bl\M?:i#Ji g %{&éﬂ%&g Sgﬁggg?agg while

powder toner, to coat the surfac oner

wavbitihng 4 i@k o & &t $8 offNendIe %tk nG: pd\CEOH fle tQner,
t he above descri bed production nethod, first toner in

t hbesebydrea bt 2ing slirfeRiesedbatReArvAberc s fa®di W fusing
where a dispersant is dissolved. Then, the raw nmateri al

f 6empgaratuger esidnlewki bhocking headevcgoati ngef shie time.
added to the above dispersion and resinified on the

sur f acePefifiealbriercodtinhdhsolsiud fecat ef Tonesr atitdwa urea
the individual toner particles to be coated with urea

r ESPARIRRAES 1 RPSTRBLEERCRIFBE fussing temBerdtuneiigcrease

SRR DN Sart g s e of each Loner

LD S5l 4 U A s g eatn e

Lnaﬂ ?g?g%‘ilg\%;eﬁéﬁég i%Ophakig.18 & Q%le% éﬁgefl}s%rh%r temperature
of the resultant thin-film coated toner preferably 145°C or
less, more preferably 125°C or less and much more preferably
100°C or less.

Use of such surface-coated toner, that is, toner having
a low fusing temperature and less blocking tendency at the
same timemakes it possible to realize fusingata sufficiently
low temperature and reduce the thermal energy and time required
for fusing, thereby realizing energy-saving and high-speed
fusing process.

More specifically, useof such surface-coated toner makes
it possible torealize fusingatasufficiently lowtemperature
and reduce the thermal energy and time required for fusing,
therebyrealizingenergy-saving and high-speed fusingprocess

in heat fusing methods, such as contact fusing methods using

a heat reoll etc., non-contact fusing methods such as flash

- 22 -



if toner has a | ow softening tenperature, the toner
particles can be inhibited fromcoal escing wth each

ot her since the surface of each toner particle is

coated with a urea resin thin wall. The above

descri bed nethod is available for applying a coating

onto .either one of ground toner and pol yneri zed toner.

WEHED, AP Gyt heed pomesupeobucitl imetémdssueling a heat

pgl ﬁgrkzation, for exanple, if the surface of the

p Pé Fi-fed toner is coated with a urea resin

subseq ly after the mul si on, pol yneri zation, the
poIyne#?gﬁdgTﬁﬁ%?eﬁ%%ﬂtﬁgttoQﬁEk#iﬂP%ﬁﬁﬁﬁ%hlXnﬁQﬂhithat its

7. t . . t t h t i g d t h
PUEERLET B AR IR SN B RLOEEEE TS
S@Sﬁtﬁiﬁ@hgya hpeatpinefi| @u%%%%&taﬁ&eyaggasr&tﬂgij%gsbec%ating

above can De suiltably proddce
| pel Mdesn pa £ f el rizing taner,
i ngr edi ent's th%%ﬁ?%c?fdm%g%rﬁ%e’?ﬂr%m it FfoMatefdat ff the

meieni @h tREe 3ubenderorreshngt popLgpare a di spersion of
toner; a step of mixing a concentrated precursor of a

urea rasstaroti£l Iy Xonts ifoud Bb8R1hGSENR! ELHTHOTE A%hed by
raw material for the urea resin into the dispersion o

poewienifpbey; tledaw staeprdfalr €sirnthyi AOLH ML the surface of

concentrated precursor of a wurea resin or the mxture

ofohidreaneesin precursor, while - 24 avoiding fusing

the toner, to coat the surface of the toner wth thin

film GGy bhesubshanbshhly Hemttiiuvds tomtoagett 1m can

toner is covered by nmeans of sedinentation, cleaned
REred

& BF BEERd chat npnpledess, depending on

the situation {%ﬂtherd the heat dried thin-filmcoated
toner & & 8P| ﬂﬁe spersing powder toner in the solid state in
a water-base medium where a dispersant is dissolved;

a step of mixing a concentrated precursor of a urea resin
or a mixture of a urea resin precursor into the dispersion;
and

a step of resinifying the concentrated precursor of a
urea resin or the mixture of a urea resin precursor, while
avoiding fusing the powder toner, to coat the surface of the
powder toner with thin film containing the urea resin.

According to the above described productionmethod, first
toner in the solid state is dispersed in a water-base medium
where a dispersant is dissolved. Then, the raw material for
a urea resin, which is to become coating film, is added to
the above dispersion and resinified on the surface of the toner

inthesolidstate. Thisallowstheindividual toner particles

to be coated with urea resin thin film. The formed urea resin

- 23 -



dependi ng on the situation. To provi de powder toner

wth a sufficient anti-blocking property and a

| ow-tenperature fusing property at the same tinme, the
surface coating filmis forned by resinifying a
concentrated precursor of a urea resin or a m xture of

a Jrea, resin precursor. The concentrated precursor of

a farldhis &Y Al hedhs and mﬁ%#heoﬁa@gg%ﬂ iogneach toner
p t..of at | east. ei.ther gne of urea and a urea
dé%%&%ﬁl e%ggfﬁﬂp 2ty SAMSNUSHE 1ot f or nal dehyde  and

a for rivative in which the concentration of |
t he rgg#g&?%%fcg% én¥§hg ebreeesr%%&j?'&& Hrgs pepRgesin

vahyeu1Erem { p%a\ehemekBE?g%u?Sréaol{ B%?éﬁgrggfsgg Sldglergore

resul t ant urea-resin coa oner,

f o eRbda ' ﬁﬂ%%] = e .
Vi ewpoi n?%gfqe%rgelwi‘ gg{’%%%k%%i S ?gﬂ%rt]:ton%?né%]g%}%% i néaven
PEEpEsier Blast A dif 88rEERE QAN&L 1y Qf

at | east either one ostgﬁﬁgﬁggﬁgﬁi and gh?§$%§€ggﬁvg§cles
dernviati vehibedefof rémecPal ésed ngondensaldwbdrer since the
preferably 1. 5 parts by nole or nore per 1 part by
nebrfacet of eagsthetdher paneiole Uf€a@itkd WHER a urea resin
derivative, nore preferably 1.7 parts by nol or nore
ahBifuP¥Rldore preferably 1.8 parts by nol or nore.
Meanwhi | e, fromthe viewpoint of realization of a - 25
suf fi ctRaitakeryows meshpdsiangaye bbeble Gfr tapplying a
urea:resin coated toner, the anpunt of at |east either

oh B3 L ARI YRR YERS HO1ehaf STomnckt eRey aaddes ) vae rizeddeoder .

ation is preferably 2. 5 parts

b PBe PR LR RRRSEITE bR B PLSLLELY 22 00
o86) Bhp b1 281991, Tl Bt LR e T E A Y B e
PeskErbYsBbat 8 €88  a urea resin subsequently after the
emulsion polymerization, the polymerized toner need not
undergo separation and purification prior to the coating
process, and thus good productivity and performance can be
realized.

Specifically, the thin-film coated toner as described
above can be suitably produced by a method that includes:

& step of emulsion polymerizing toner ingredients that
include binder resin monomer as a raw material for a binder
resin to prepare a dispersion of toner:;

a step of mixing a concentrated precursor of a urea resin
Oor a mixture of a urea resin precursor as a raw material for
the urea resin into the dispersion of powder toner; and

a step of resinifying the concentrated precursor of a

urea resin or the mixture of a urea resin precursor, while
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The concentration of the resin ingredient after partia
condensation is preferably 50% by nass or nore and nore
preferably 55% by nass or nore fromthe vi ewpoi nt of
realization of a sufficient anti-blocking property of
the urea-resin coated toner, whereas fromthe

on of a sufficient

I
I g&f\éatqéﬁlr}%t r gyﬁ:lggf {ié? N PFDperd oGt Fﬁ& sHFﬁﬁg?e%F nthe toner
cqu%dt %e%uGl g@&t%ﬁ?ﬂ?faQ%¥ 70%§b¥?%g%;]g{ulgszf gnd

nore preferab S or

urea regbneRERCYE §ﬂr089958'93 E k a§é %ESr 9n%eng of

urea and a urea derivative an eas one O

f @%@&h@%ﬁ‘é@&o%ncheil%@Eh@WﬁeggﬂsbvaaIft\é% c9§9§ﬂg g¥bcess,

on the situation, a co-condensed urea resin

sdepkendBsgp el @hablsy tused dnn Whi ch a nononer i ngredi ent
ot her than urea, a urea derivative, formal dehyde and a

f or mal Behyber faheviaéa v e rii®dat 1s0n-€0r 1PBERAEAC:orfXADBIAS nded

of ingredients used for the co-condensation include

didepkesdingl cohths sudclhaaddnydr oqui none, resorcin,

di hydr oxynapht hal ene and bi sphenol . O the above

descr i bedPhaigrdaripender womex olidihabl suf Tios peomdemsdt-bdmcking
%redlents are preferable. Fromthis viewoint,

PBGaFHoABI i hYHT BRYPAPAE BEE efies 1 ssprrfm;trty-atzethe same

d t he klke ar.e referable The .urea-resin coating
FWF?OF cﬁ&FFﬁ&etﬁ8a§&Pﬂaéél8f1§oﬁ6émeﬁoﬁ§rrﬁﬁ#@ﬁﬁﬁ§ng a
ar, co- condensati on i.ngredi ents

| SoBE el P ea fhad R A OEF R e TP F oy M ey urea

p S r fusing process and |ess colored. To
g?%?%og??§8¥ggﬁn1on the surface of toner in the solid

Lot T RS B bR S BTSSR mean
exgpast M€l YohdeMstate on product of at least either one of urea
and a urea derivative and at least either one of formaldehyde
and a formaldehyde derivative in which the concentration of
the resin ingredient has been adjusted to a prescribed value.

From the viewpoint of performance of the resultant
urea-resin coated toner, preferably urea and formaldehyde are
partially condensed.

From the viewpoint of realization of a sufficient
anti-blocking property of the urea-resin coated toner, the
amount of at least either oneof formaldehyde anda formaldehyde
derivative used for the partial condensation is preferably
1.5 parts by mole or more per 1 part by mol of at least either
one of urea and a urea derivative, more preferably 1.7 parts

by mol or more and much more preferably 1.8 parts by mol or

more. Meanwhile, from the viewpoint of realization of a
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wat er - base nedium Specifically, the coating filmis

formed preferably by in-situ polynerization, subnerged
setting, coacervation or the |ike. Fromthe viewpoint
of reactivity, in-situ polymerization is preferably
used. In in-situ polynerization, the raw material for

.eSi t d i i ni.fi ed the t
oSO dra ey ASkt MRty 1THe 0 EHeRer(eh e O
t gren) R8herbad o ehelrS §H8haﬁQ§BFl5f'§CL£§§§§Z%£@ﬁQ& one

mass of nor€ of toner particlées wth a's

(BSFFodpbined yRY aBBeafP&fﬂ*ﬁ@ghaﬁ%ﬁygf%*ﬁ§g¥%né§%énfor the

more and its Surface I's coated

CpatraiiRilngoAdtAeAEEDER1d RE RSBy PSE p:artﬂg My mEL8UsES ess
2 and 3 are schematic views illustrating thin-film

coatred panerbyRebErenca nwmitale 128eef ohbgyFeuRe@thd a urea
nuneral 10 of Figure 3 each denote toner drawn in

peespretive , amdre rpefedffearata naANerEd r 24 bef mEl g @ e2 sa&fld much
nunmeral 11 of Figure 3 each denote toner drawn in
prorecrirefierablyhéwd parkisgliyesolmodeietsss the mi ni mum
dianeter of the toner drawn in projection and Mthe

maxi mufheicaRaent pit Lo pf. theigeskime i nghedient afleesipapeial
of tﬁner IS controlled and the higher the sphericity

of OPHENEBREP D EoRES LLFRE LIYaP§ér bhBasgalose MOSE BaSomeTe
and %he gogﬁg t he val ue becones to 1, leading_ to _high.
oBF BEREABLY S S VBR S F AR TRt L F APt e RPN OB 5 gl 124t ion
”BE%']$F€? f .gg articles have a sufficientl

hight °'$p e%%'?‘?gg b ! 8§ﬁgngﬁ5§§e§&|yf°afg h?ls‘fssgfsa_lw%ﬁted
acohB2) MRRELLLUTFEBR' BnlPbes,RATRLDLE LhE feallzalion,

of saf!sfactory toner conveyability an satlsﬁactgry
reseFuEieAtly low-temperature fusing property of the
urea-resin coated toner, it is preferably 70% by mass or less
and more preferably 65% by mass or less.

The mixture of a urea resin precursor contains at least
either one of urea and a urea derivative and at least either
one of formaldehyde and a formaldehyde derivative.

Depending on the situation, a co-condensed urea resin
is sometimes preferably used in which a monomer ingredient
other than urea, a urea derivative, formaldehyde and a
formaldehyde derivative is also co-condensed.

Examples of ingredients used for the co-condensation
include divalent alcohols such as hydroquinone, resorcin,
dihydroxynaphthalene and bisphenol.

Of the above described ingredients, non-colorable

co-condensation ingredients are preferable. From this

viewpoint, hydroquinone, dihydroxynaphthalene, bisphenol,
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of formed inmages. Fromthis viewpoint, preferably the
toner particles with a sphericity (DSF) of 0.85 or
nore constitute 80% by nass or nore of the total toner
particles and nore preferably 85% by mass or nore.
Toner is also preferable whose particles have an

: defined by the follow, .
FAptEpte 0S5 e I RS0, B Ly LOLLMIR i o
R 1 G Rl 2 WO DO any

Foguenssad éBdcénd@%sé@@&ﬁsfﬂéfe&h@nﬂgxi§2ﬁ?e€%fﬂﬁ§éﬂbéyéuse

the ith toner particle drawn™in projection,

reprissendslé aranga i céheihg brbeeek A1 {6 £ rdsaNg dridcess
projection, E means summ ng the values found when’i" =

lapthédekisr sblbarer. particle) toi = n (the nth toner

particle) , and n represents the nunber of toner

parti cTefwm ectntdnfofibmlocut e isng fdve cdviesege i nwbhelsolid

Is an integer of 100 or nore and, to inprove the

sB&RLESY i eanebledr bt \emplomad ngs wkdCGhothaoray mdeoial for a

more and 1000 or nore, depending on the situation. The

nBF&at RESIiNnoBs L§hj® dhet sRaFtiioncehte Bxetuaidelhefrom the

hj ger he roundness of the same becones, the smaller

KB G AT BE SEIe HouB e SRR (i1 I01-08BF a2 bebRedM bs Formed
er. whose particles have a sufficiently high.

BEeBEaBIg KV RRSSREY Phadherltastod werhnaroet Setling,

t I I .nyegkes ihle the realization, af .

soer P r b ok I EREE BT P e ERb Tt st vity,

r@ﬁogy&hOﬁongEQ&%Qibﬂﬂggs re’EES}%btlgi BsLEeWPRL M h _sity
preferably the toner partlcFes have an "aver age

L?Uf]?ggﬁﬁzéSEBh, ofhd -rhwhalt@$s adnflo Py @ reaet 85 3R Yeadt S and

is resinified on the toner particles and forms coating film
on them.

(Shape of toner)

Preferred toner is such that it includes 70% by mass or
more of toner particles with a sphericity (DSF) defined by
the following formula I of 0.85 or more and its surface is
coated with a thin film containing a thermosetting resin.

DSF = m/M I

Figure52auuiBareschematicviewsillustratingthin—film
coated toner. Reference numeral 20 of Figure 2 and numeral
10 of Figure 3 each denote toner drawn in perspective and
reference numeral 21 of Figure 2 and numeral 11 of Figure 3
each denote toner drawn in projection.

As shown in Figures, m denotes the minimum diameter of

the toner drawn in projection and M the maximum diameter of
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Toner is also preferable whose particles have an
average surface unevenness (SFC), defined by the
following formula 111, of 1 to 1.3 and whose surface
is coated with a thin film containing a thernosetting
resin. SFC=11t" [(Piz/ A } x (1/ 97x)] 111 ni_1
As_shown in Figures 2 and 3, Pi represents the

péﬂenﬁf”@? o?h? H@qet AheonbaPparf itdne mriawaonhrolled and the

bﬁ %g h resents the area of the ith toner
Elre “drafRDF BFBJYeefu bhe tonenrkecenemi ghe hlearger the

val [ first toner particle

@aq%g(ﬁgl B%Fﬁm?sr?é’.d g tgﬁ&’Fs)f thepgl ‘r\elb@ﬁroé@én‘%% tH@adlng
n r es selected fo Iculatln t he
&2‘?%3?%@%? B8t MERR P R oriih 6 b8 009 %5 or

hgbght en t he statlstlcal accuracy, sonetlnes 200 or
nore, 500 or nore and 1000 or nore, depending on the

si t uat v 8. o fheo ¥ &uid\ee Shane Ofed Q'l}ﬁf% 3 sumcf?alnlt%y high

and the | ower the surface unevenness

bepheescithe (sp®) | ghqt hﬁo&é' Hﬁr%’é@ebg‘éo%%téﬁd wtllﬂ?l a
closer it beconmes to 1. 29 Use of toner whose

paherobesthang kessnsmakaeepungiameeiﬁe 28d1¥Ra%8on of
surface is coated with a thernosetting resin nmakes
pdatibfacthsyrtaaiszaonvayabibat i sinacs ot s faesry resolution
copveyability and satisfactory resolution of forned

i %g%%rmq;# dffegikiss Trempdiis vipwpbdnah| préfierdbherthe toner
par t s have an average surface unevenness (SFC) of
1p‘§r% f%%é’”a‘ﬂa anﬁPB%%@#‘éVab{P%F) P f10e85| @smorEheonstatute

scribed above i pplicable to both ground toner
Z%%%%Yy’ﬂ%??z%ﬂ T‘Bﬁ%r of E{R%vEPtaé;r bORErt BAEEiADEE eBRAdMOre

Sg $§g§a$9 gggeglglt | ow roundness or extreme

ace venne r?heP*Conparing ground toner
Wi th BIRRE %800 preferable whose particles have an average

roundness {(SFR), defined by the following formula II, of 1
to 1.5 and whose surface is coated with a thin film containing

a thermosetting resin.

SFR = [t12 7 2,) x (n / 9] 11

1 @
E i=1

As shown in Figures 2 and 3, Mi represents the maximum
diameter of the i*" toner particle drawn in projection, Ai
representstheareaoftheithtonerparticledrawninprojection,
Y means summing the values found when i = 1 (the first toner
particle) to i = n (the n“‘toner'particle), and n represents
the number of toner particles selected for calculating the
average, which is an integer of 100 or more and, to improve

the statistical accuracy, sometimes 200 or more, 500 or more

and 1000 or more, depending on the situation. The more the
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toner, generally the production nethod is easier and
production cost is lower in ground toner. For these
reasons, applying the present invention to ground

toner sonetines produces nore remarkabl e inproving
effect. The toner having controll ed shape descri bed

b .od b h t includ th
SBRMBCHP < R RUINESE Bl 8 TS By LueLds e, o
08 YELE DA AL 2 SRRk S LGRS cne

di-$B8ES 91; peeskhAikf ¥ing the precursor of 1 for the
t her nosetti ng regkn¥b %hile avoi di ng fusing the powder

toner,yi® spaoddie HUIAGH rOf c idie ey swﬁrcé.\#alttlly high

thin filmcontaining the thernosetting resin;

heathtfgebbeaR@Wiessé ONSF £4 Fe e dATIA LW o RQS MRk t ing
causes no thernal breakage of the thernbsetting resin

t pefiisemakae poselEsldé oftes . realBiatlith to&athawaR@ory toner
control |l ed shape descri bed above can also be produced
bgoavepahodithaind ratidds dthe srepslotiocamif sfamed images.
pol ymeri zi ng toner ingredients that conprise binder

rEEPR Fohd itrewre i rannedieaabdly tbe tohendeartisles ttave an
prepare a di spersion of powder toner; mxing a

p?‘égﬁ?gﬁr Iepnanefer AHERL tohgl rEh liefo anse modies paesesably
OL %he pgmder toner; resinifying the precursor of the

ther nBSet€Ffig resin, while avoiding fusing the powder

toner,,.t0 at_the surfac of the powder, toper with
Chi e TR E Rl 8 R e AP HBRSE AT LG4RS HavaRp average

heat FObe L DG PANEEL s t PRy | 3d A1G 48 Ren3L rf%lrl%rv}vq.%gt Al mula
III, of 1 to 1.3 and whose surface is coated with a thin film

containing a thermosetting resin.

1 &
SFC = —
n

Kﬂzf’Ai)x (1 / am)) 111
i=1 .

As shown in Figures 2 and 3, Pi represents the perimeter
of the i*" toner particle drawn in projection, Ai represents
the area of the i*" toner particle drawn in projection, X means
summing the values found when i =1 {(the first toner particle)
to i =n (the n*" toner particle), and n represents the number
of toner particles selected for calculating the average, which
is an integer of 100 or more and, to heighten the statistical
accuracy, sometimes 200 or more, 500 or more and 1000 or more,
depending on the situation. The more the shape of toner is
controlled and the lower the surface unevenness of the same

becomes, the smaller the value SFC becomes and the closer it

becomes to 1.
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causes no thermal breakage of the thernosetting resin
to fuse the powder toner. In each of the above

descri bed production nethod, the surface-coated toner
is heated in the tenperature range that causes neither
t hermal breakage of the thernosetting resin nor

substaﬁtial Ieakage of the encapsul at ed toner
i ngr ed? 8RPE CORGE ¥hRESRAS IH1SS ARVEE Sheushizap sulexeadess

t dients .to be fuysed d sh d. As lt,

 REOGrheF? S AR 15, CRRHRRSE T 2 HRCTBABR® at 8T Fa iy Edkes
. ; ] f .t is d d, ...

TPdeb B B AL NI EURRARRSE s tig R TBEY Lo e aprY gty

t -t R el (o JRTY] hi.p_fil d h.

| 2RST WL belbeoRyl 1868, E0RLRTOY EeRelsRakh Plo Ehis

CﬁﬂéﬁﬁbEﬂELypréfek@ﬁﬂyCQﬁE ?Bgegrg%gkgg&%g hY$k EHrQQSQage

thi s heat-shaping step. Prefera enperature

r angeatbalineen®ss HEISHEN oft hepBl DEeAARE frePpreferably
thernosetting resin nor substantial - 31 |eakage of

ehcapsul désd.toner ingredients is, for exanple, the

glass transition tenperature of the thernosetting resin

or | ovihe topecids dekkyibe@ arsoveierappini @alpretersitly ground
85C or |ower and nuch nore preferably 75C or | ower.
VHRPEF MntkPagymerieddornfarsi bpweder| awawnbepaturmesce tends
the tenperature range is_preferably 80C or |ower and

nb? PPV R LPULPHNTDECHEY obRY . TRBRANRARE 0L T RBRTENe Surface

vi ewpoi nt _of tisfactory shaping of toner by the _
s%?%?%?%%?st|qﬁf Lo ReTRAE QQFSPQSQQﬂﬁﬁnghPOlymerlzed

. ! C o aning |
P e BB R TR L Parhod Lo A then S hapapetction
thd D f4 (| ' T | t i L] ,

o L e T iPhdrShn R | o it “BASkhinapopaving

ot 156 pRedt@itaph fent BPRES §EBLAY ttE LEARELALY JANE more
of heat shaping is
remarkable improving effect.

The toner having controlled shape described above can
be produced by a method that includes the steps of:

dispersing powder toner in the solid state in a water-base
medium where a dispersant is dissolved;

mixing a precursor of a thermosetting resin into the
dispersion;

resinifying the precursorofl for the thermosettingresin,
while avoiding fusing the powder toner, to coat the surface
ofthepowdertonerwiththinfilmcontainingthethermosetting
resin; and

heating the powder toner in the temperature range that

causes no thermal breakage of the thermosetting resin to fuse

the powder toner.
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preferably 35C or higher, nore preferably 40C or higher
and nuch nore preferably 45C or higher. Enploying any
of the above described nethods nmakes it possible to
produce toner whose particles have sufficiently high
spheicity, sufficiently high roundness and | ess surface
unevenness and ose surface t ed

ther é”@:j ForgT 8§|1chsﬁ?EﬁPéhFP§gﬁaPel %ﬁesgpeagafgwe can
Us
o B SdAd e oF .fﬁ%foﬁocﬂi{*h%@ REASRCTOAR et FR S
s coated S\Motnhpgg.ww'e @ sopmos Rgﬁgaaekxsofc{lét comprise

zZ1
thernnse ting raked %poss € réalrza

AGI b HSFne Oé‘geé’%%v} hh¥ednd1Ssabi-sd gat

g gé 851n to
reso ution of ornE I rages. To CRRTDI T encapsul at e

LOREEa IO €94 S0 Ss { SO0 £ e}ewa@r @stein the step of
heat'i ng and shapi ng toner, preferably the surface of

t oner mlsue@atae@r\@dda:swbsifarat itHd it iPuse dit Ninto the
film The substantially continuous thin filmcan be

fabi syesl dohon relSithd ypoagdaavromeeri als for the thin film

on the surface of a solid body. Accordingly, toner

bef or eresididiyiingg thiei precivlosocoatfi hhei shprepeesblingi nesin,

the formof powder at ordinary tenperature.

et ¢ javatiiding Hesdmef Abe PPWHeRcroner cddt é®al thesaehface

thin filmby dispersing powder toner .in the solid state

i P tﬁe\ﬁét“ﬁerb’é%’ée%éﬂlﬂﬁ%%?’elféC8P§§éf‘§§ﬁttr}%thermosEttlng

dlssolved m xing a precursor of a thernosetting resin
?ﬁ??ﬁ?Qﬁspersant and resinifying the precursor of

a ther ettl surf to t toner

ahi 1o TR S LB R P et fenal R Bt e g rge that

L0l 850 QRUChL AR IMela0ka dd bS1CHORRE D sLi® 1 n30EE 01 31 fuse

sperse I'n a water-pase medi umwhere di sper sant
i@lglmyﬁd‘_—_oﬁ@@ﬂ, araw material for a

In each of the above described production method, the
surface-coated toner is heated in the temperature range that
causes neither thermal breakage of the thermosetting resin
norsubstantialleakageoftheenéapsulatedtoneringredients.
This heating step allows the encapsulated toner ingredients
to be fused and shaped. As a result, the sphericity and
roundness of the toner are improved and the surface unevenness
of the same is decreased.

Thus, this step can be taken as a step of heat-shaping
toner with its surface coated with a thin film and such toner
can be shaped into the spherical form conveniently, at low
cost and efficiently just through this heat-shaping step.

Preferably, the temperature range that causes neither

thermal breakage of a thermosetting resin nor substantial
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thernosetting resin, which is to becone thin film is
added to the above dispersant and resinified on the
surface of toner in the solid state. As a result, the
i ndi vidual tonerparticles can be coated with a thin
filmof the thernosetting resin. The resultant

. Cnfilmi FFici I hi d
cGErERBRe OE LT PGRBS 1 Foflc SaBhot ARG 3t R ot ribudsATPLe,
I h ' infilmis t [ | e.

| SPEMEISE SO L) M GG 25 e RS0 SROSM €L o
thrqgag§9|gPﬁEQ?ﬁcggﬂ&abgsga?§lfg$$¥tqggfeﬂé%%%%%eﬁ%%,85°c

even if oner ~~has ow Softening t

t e 1ORSF aRBMUEH RSr& R raiihy 'péi@grfl%%@rqoahﬁéﬁiﬁﬁnking

with each other since the surface of each toner

paft téheri susHsied Wil BehperARSeEE| Ngné eSddbetdi ire range
wal | . The above descri bed nethod is avail able for

appl yrefe fab LPBNC0PH O MbGee 4 HEMoARep 8E FEEANNY ToMes r ARGier .
pol yneri zed toner. However, in polynerized toner

pr oduckeahwh b} sfoom potey neréwadion,of et iexarge;y ishaping
the surf ace of the polynerized toner is coated with a

t Rér heBRr thnEhesuf fduliseduénsingabfethe tdrecagnuil satoed toner
pol ynmeri zation, the polynerized toner need not undergo
separgeisntand thar teMearRtH I itendeo ofhbeasatsitaging is
process, ind t hus_good productivity and perfornmnce can
bBIeLEAPPZEFNeFRET$ 1 1RY FemPERRRUERIGH EoRe elRefaRethdn-film
d i. bed ahov can, pe produced by, enul sion
S REs e A e e aREeCrpRYE CEHE LR BF akiee of the
resi - terial fora_hi nder esin to
nBibleE"RagRh B2 BohBY B8R RabRer dong e oprEairtar ot a

thﬁéﬁ@??&hh@g,rEﬁ%nthﬁggfégﬁrgi%Qﬁggiggf%%aQo@%%%ing is

toner, and fesinifying the precur .
t BeeBSRbl NI eskhidki e mo%‘éobgé@_grgﬁ§knﬂo‘{ch|8rt19ﬂft‘ier and

to coat the surface of the toner wth thin film
chothi nbpg pherehabmpsebid nGr resiRer .

Employing any of the above described methods makes it
possible to produce toner whose particles have sufficiently
high spheicity, sufficiently high roundness and less surface
unevenness and whose surface is coated with a thermosetting
resin conveniently, at low cost and in good productivity.

Useof tonerwhich isproducedbyany of the above described
methods and whose surface is coated with a thin film composed
mainly of a thermosetting resin makes possible the realization
of satisfactory toner conveyability and satisfactory
resolution of formed images.

To inhibit encapsulated toner ingredients from leaking

out in the step of heating and shaping toner, preferably the
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The thin-filmcoated toner is recovered by neans of
sedi nent ati on, cleaned and heat dried, after coating
process, depending on the situation. Further, the heat
dried thin-filmcoated toner is grinded depending on

the situation. (Binder resin) Any binder resins can be

u i_n this invention_ as |o as theyt sufficiently _
D IERE ChRSrE o EOR Y BRER safi b aredaliy sogbaduots thin
fysijpg property and charging property of toner. - 34

Exanpl es of binder resins applicable include; vinyl

et her Tﬁ@ighbsﬁ’ai&yj!alqg )Y/:lrc%ltri%%io%!s gﬁgér%nfrgrq%zggﬁ ESERL4 by

resin, epoxy resin, ne resin,

0|réfsiilﬁirf9§.h|@ sHEhmage et hyLepsy, El]‘?éicﬁ?fr?dfdgﬁpé’r{ YHe surface

resin, vinyl acetate resin, viny ori resin,

apifde $€5id badyy!| heleeas ngd ,y%hernﬁéfﬁfea&ﬁ&l during thin
pol ymer, phenolic resin, natural nodifiedphenolic

résin, coat imalis paieferabdiyl i fd W@l R ofeSbidesidd C¥fnary
resin, furan resin, xylene resin, terpene resin,
ctempemetiumegene resin, petroleumresin, waxes, and

copol ymers of the nononer ingredients of the above

descr i PReCes¢ably Mithe tshvanf agree ofesbnecans beoatsed with such
copmbi nation, depending on the situation. Wen thinking

of Pt PalhlPuRY ndlsRR TR RRHdeHesnte hah thesistd idestterte in
resin rene resin, acrylic resin, epoxy resin and

of’e“l"??we“r§£ ST I e rbRES] 8. dERpRr jaRE st bidigfe lnssbmeviging
R o B BORaE R PhLn WrpbiR GTPe rsant, and
(RS E00ng" LR AR LPBRES, oL o R LSS AUCTES: oy one
eStefab8tid t hkOLoRERATR £l e %%oqraiﬁgcgngknigngﬂg%o%ger toner.
According to this production method, first toner in the
solid state is dispersed in a water-base medium where a
dispersant is dissolved. Then, a raw material for a
thermosetting resin, which is to become thin film, is added
to the above dispersant and resinified on the surface of toner
inthesolidstate. Asaresult, the individual tonerparticles
can be coated with a thin film of the thermosetting resin.
The resultant thermosetting resin film is sufficiently thin
and coats the surface of toner substantially continuously.
If the resin thin film is taken as a resin capsule wall,
each microcapsule can be taken as a single-core microcapsule
that contains a single toner particle. And even if the toner

has a low softening temperature, the toner particles can be

inhibited from coalescing with each other since the surface
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IS used

pol yoxypr opyl ene( 2. 2) -2, 2- bi s(4- hydr oxyphenyl ) propane, *
pol yoxypr opyl ene( 3. 3) - 2, 2- bi s(4- hydr oxyphenyl ) pr opane,
pol yoxyet hyl ene(2. 0) - 2, 2- bi s(4- hydr oxyphenyl ) pr opane,
polyoxyethylene(2 2)-2,2-bi s(4-hydroxyphenyl ) propaneir

O| | ene( 2. | yoxyet hyl ne( 2. 0) -2, 2- bi s(4-hyd
p ‘5‘1@5 Q?é'atr‘?‘é? egq sycogtedyw;Ltl'(l a t)hermosett(lng yres:Ln

pgh{%e gpylene(6) 2, 2- bi s(4- hydr oxyphenyl ) propane. -
pendi'ng on the S|tuat|on di ol s such as ethyl ene

l'ycol | fne. g ay]
% gcgropyﬁgﬁéﬂélyc%ﬁgtnyQet%r'eﬁ8¥%e§$§g%¥0 O%or applying a

C 1 @) l
LebsRHb S b EPCET Ut SRR cor DU i boner.
sHele@s rbi §BhQBQIymériﬂgth.@[nggeB‘?}BEGCQHSB%egﬂ\ulé’lonand

al cohol s of trivalent or nore such as sor

1p313merhiexdnehetfcy exdmdr 601l i suPeRbAIS L RE idoQlymerizea
di pentaerythritol, tripentaerythritol,

1t2nérg anatendoh,th 3, hermpesd et d Ir@|s,1ngé1y]§§é@uently after
2-met hyl propanetriol, 2-nethyl-1,2,4-butanetrio
tthﬁeemylaiQmfRnﬁymnnizavuanﬁImWeoppngmanezedaﬂoﬂéscnénﬁ not
used. Two or nore of the above described al coho

i Hjfegpenssrasatapsoand pyedfinatbdabi patioon toAshen caeitdng
[ gredlent of ester resin is used terephthalic acid,

Bﬁ?ﬁar i NA s FIMd MGt weiv agid @e rfithymariase can be

th§ g dmalelc acid, fumaric acid, citraconic acid,
i t5E ﬁF% acid, glutaconlc acid, cyclohexane

di hac

aci a. i ccaag%f iR St ted i RS cdiadiiisa Spove
§Hp Qhut vl d,

?g%gu?glﬁggj%%? ni C(ég{(yl %l%%nggu SrBlCZZI C%gl?rml%g%%ldlents

Etgggggggdﬂéﬁaﬁﬂér§§hgndbﬁ&ﬂﬁpgé %Hf?hgtgrggi%Oﬂfknﬂder
yl  sucinic acid I sododecyl succinic

| seslbdecenyteSae€iNidispersion of toner, mixing a precursor
of a thermosetting resin into the dispersion of powder toner,
and resinifying the precursor of a thermosetting resin, while
avoiding fusing the toner, to coat the surface of the toner
with thin film containing the thermosetting resin.

The thin-film coafed toner is recovered by means of
sedimentation,cleanedandheatdried,aftercoatingprocess,
depending on the situation.

Further, the heat dried thin-filmcoated toner is grinded
depending on the situation.

(Binder resin)

Any binder resins can be used in this invention as long

as theyt sufficiently bind the constituents of toner and

realize a good fusing property and charging property of toner.
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acid or an anhydride thereof; or divalent carboxylic
acid such as |lower alkyl ester. A carboxylic acid

i ngredient of trivalent or nore such as 1, 2,
4-benzenetricarboxylic acid or

1, 3, 5-benzenetricarboxylic acid can also be used. To
accelerate the ester resin fornmng reaction

%ﬁﬂ@s of H&HGQF(f@Sl@tSm%qj’encﬁ?%%t ypny&@t&grd%esin,
R e Ny

d f
AR ngéiefﬁgﬁtef%%) o7 Vi hefRvh S8 afcptigiene
anfvlsf‘%‘ 820 &é‘i&feih%%% PoL i WtAl L8Nt i de

po ynmers ‘such®as’ st

e o Qﬁibié eae 191°Rfl|rw19crolue%t %@Pﬁ’nér Vhﬁib&@'é&r@polymer ,
copol yner, styrené - Vinyl naphthalene ' copol yner,

PBHERIEL ¢ résid| neteshemduledBienst ¥& @B€in, natural resin
net hacrylic ester copolyner, styrene - nethyl

anedil Of efreidiagrcy lralsd ngopallyehe sbyianefuranryéohnf rkyeene
copol ymer, styrene - vinyl nethyl ether copolyner,

stes Emeterpenayle séinhydured hrere ciopte ryeree s 18t yrednm leun ng$in,
nmet hyl ketone copolynmer, styrene -- butadi ene

oopst ymend sopPkyrers |0§ophemnccwouyqeedaﬁdt§t<§/f &he above
acrylonitrile-indene copolynmer. Resins having a
GRS IRRG Fet Hifet uMOreathalns ONe IESeA CAP Hebiusdst 1

resin, Asa cr sslipking agent fora bjnder resin, a
megnﬁg‘ e doubl e bonds

oroma " S?\}&%f;} S Ghpounas b g I e

st SRS R i%ﬁr‘i’%eﬁsﬁneséce’{ﬁ&*%%%%?a Fboxy resin
ggmauoqefhgll ¥E8in ﬁ/{%&?%ﬂbﬁ%@ é&ﬂoiyﬁepyt@@tgle HONOMELS

nmet hacryl at e;
constituting these resins and the alloys of these resins can

also be used.

From the viewpoint of resolution of formed images, olefin
resin such as ethylene resin and propylene resin are
preferable.

In ester resin, for example, as an alcohol ingredient
is used
polyoxypropylene(2.2)~-2,2-bis (4-hydroxyphenyl)propane,
polyoxypropylene (3.3) -2, 2-bis {4-hydroxyphenyl)propane,
polyoxyethylene(2.0) -2, 2-bis {4-hydroxyphenyl)propane,
polyoxyethylene (2.2)-2,2-bis {4-hydroxyphenyl) propane,
polyoxypropylene (2.0) -polyoxyethylne (2.0) -2, 2-bis (4-hydro
xyphenyl)propane, or

polyoxypropylene (6)-2,2-bis (4-hydroxyphenyl)propane.
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conmpounds such as divinyl aniline, divinyl ether,

divinyl sulfide and divinyl sulfone; and conpounds
having three or nore vinyl groups. Mre than one
conpound can al so be used in conbination, depending on

the situation. Generally, a binder resin shal

constitute 50 to 95% by nass of the entire toner. To
|omerIkﬁ@nﬁﬁn%@mﬁgeﬁéﬁm@ﬁygmwﬂxﬁl&éﬁ@haﬂﬁ%ﬂykﬁnegihgol
(300C or gher) oils, |ow nolecular-weig
p%wblpbbw%ﬁéycqlov&mtémea}e AeYEAL - dolzyé?triﬁﬂyelr?é’e glycol,

f at acid ester

R R SRR RIS BRI 1 an%%%%#@%‘%o entul SLkfaL.

rb PR edoner b popedepitariatati- n%'h%%a”é%%e phittatent
CRRLORG: o [ A AETLld A B b Bnk BB RE GERERGL 2/

tenperature o oner 1s pre era nore

péﬁ&eéfgbﬂoﬁchPrtrbﬁgf@ﬁ%a89 RYED SRER Q£e£§£99£¥l6oc

or higher. On the other and, fromthe viewoint o

enspr s Ng-Reguhét ot €91 ] y1) QYL 1151 Pgin, t gaResdt Yyt Rrapdl,
reaI|Z|ng hi gh- speed fu3|ng, t he softening tenperature

ofiipentaet gtRret eI Abt yigobRaof yitovetol po1r g2, prehieanbtyiol,
120C or | ower and nuch nore preferably 100C or | ower.
The2| BApentbaneer tah, sohetenes, b2-B8thpiptropenet Fhel,
softening tenperature of toner can be neasured by ring
apdme byl -he2 hédbetanetciw, repinethehol ebhhaod and
accordance with JIS K 7234. To inhibit toner from
sbrisathylohprerage i‘-“s‘mb%lﬁ‘@ beoesed- WHhoumare @§itrhe above

thin film, the softenin erature of toner befo

sAPFaEEPRAA ARG Ol iR %&ﬂ c3Be %?&ﬁ@ 1P Tnation.

P et pia el s Tha eRachE Al e RhgH YRy SR b st %F?E&%%ﬁ?hallc
OhePRSU LA P LS N sl 10 ac%faO%r ALY & A8 1 de

reali zi ng
thereof; maleic acid, fumaric acid, citraconic acid, itacenic
acid, glutaconic acid, cyclohexane dicarboxylic acid,
succinicacid, adipicacid, sebacicacid, azelaicacid, malonic
acid, n-butyl succinicacid, n-butenyl succinicacid, iscbutyl
succinicacid, isobutenyl succinicacid, n-octyl succinicacid,
n-octenyl succinicacid, n-dodecyl succinic acid, n-dodecenyl
sucinicacid, isododecyl succinicacid, isododecenyl succinic
acid or an anhydride thereof; or divalent carboxylic acid such
as lower alkyl ester. A carboxylic acid ingredient of
trivalent or more such as 1,2, 4-benzenetricarboxylic acid or
1,3,5-benzenetricarboxylic acid can also be used.

To accelerate the ester resin forming reaction, for

example, zinc oxide, stannous oxide, dibutyl tin oxide or

dibutyl tin dilaurate can also be used.
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fusing, it is preferably 150C or |ower, nore preferably
120C or |lower and nmuch nore preferably 100C or | ower.

The tenperature can sonetines be 80C or lower. | From

the viewpoint of realizing a sufficient anti-blocking
property of toner, the softening tenperature of toner
before_ surface coating is preferably 400C or higher,

nor e &Cé?cefreabcﬂ §XBPECE 0 hSGHER NENER Fiit B NEDF@PRE BRRE Al fy the
60'C or her, But op the other hand, fromthe
\/'F%Wb‘a?ﬁtl redhentF ngt SE\GIFEFIP%u’é%%’r? %%ifh%%gde

oTERErEbIeaSore SErftcnr HErEShe aret bt Sran e s
lgﬁ@grgﬁgeﬁgcg qgg —%&%%?%%Q@%@%% lﬁgﬁ 1\Mito%qg%e,and

tenp ure ¢ nes be rom

SQﬂ?rdh@@@Eb?%ﬁe%%éﬁ%ﬁ?%BEE?eHEa 5Hl §ﬁ Ene copolymer,

t enper at ur der sin o

P& e ££Rd-YvidPl o Dlie e G0l yiRITE §E§f§ﬁ§bj¥1391§ép9£halene

hi gher and nuch nore preferably 30°C or hi gher, and

pEeb el ey, 99t frofie | OVWeE ry IDE eesf)éﬁf@é}a@i}ym§9 Gs€yrene -
| oner and rmuch nore preferably 70' C or | ower. Toner is

dhethiedryhio ¢swenetopolymes, styréomer methywet toner,
and dry toner is divided into ground toner and

pot 9o Foret haneylate ocdpabyher ) t st precect i aorpkohdtrile
C?ound toner is produced by fully mXxing necessary

t OPR?P th‘@ﬁeoﬁ@fﬁ%“%mwléé'lamﬁltﬁd’ér etheirncopelymeng styrene
naterlal char control agent, release agent and

et ce'é}@lékte e(’:hcﬁPSZéYme§ucrﬁtalér%sc‘h@l’yhﬂb?éﬁwdnhetone

bal | Then the resul ant m xt re is fused

el + o e &1 FREAL M’é‘e§uc?1t5é§e‘h%atls°pre“e
d I di

opol $REECELG e fond! ﬁéa%%i%% &7 ﬁedr%‘f’%%%? SeopRLFer

tonergégyﬂgj @g%gug %95§§Y1 E@& §€§E§ fﬁhﬂ%ﬁgﬁgbe used

matter 1S coo ar dened ari
as abinder resin. Asa crossllnklng agent for a binder resin,

a compound having two or more polymerizable double bonds is
used. Concrete examples of such compounds include: aromatic
divinyl compounds such as divinylbenzene and
divinylnaphthalene;carboxylicestershavingtn«:doublebonds
such as ethylene glycol diacrylate, ethylene glycol
dimethacrylate and 1, 3-butadiol dimethacrylate; divinyl
compounds such as divinyl aniline, divinyl ether, divinyl
sulfide and divinyl sulfone; and compounds having three or
more vinyl groups. More than one compound can also be used
in combination, depending on the situation.

Generally, a binder resin shall constitute 50 to 95% by

mass of the entire toner.
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mll or jet mll, and classified and granul ated wth
cyclone and mcron separator to obtain desired toner.

- 39 If necessary, a finishing agent etc. can be m xed
with mxer such as Henschel m xer. Meanwhil e,

pol ynmeri zed toner can be produced by: for exanple, a

et hodJ 1L €ed A4Sed 0 XL HIE L 8, SPEBKE LR 01 Kos 15 ng

usi ng ‘a E§ sy
| i 3
SRRt hOder PRI E8u-RoTRLIREr Mk Ebnt e yoropyLene,

P BScu PR 3 h £ A VWA 7R AON BHAL A4 SPEL$) Ofatty

pol ynmeri zati on whith uses a ‘water-base organic sol vent

| e WieEt d0BENEAt ¢ P aZAldubhede tln aR@oyBBradded teOkHBl £hove
to directly produce toner particles and soap free

pid el bedtb iordd m refyicls danamennts of reect Ins 20% by mass of
pol ynmeri zed in the presence of a water-soluble polar

pohe et zee i oomemi ti ator to produce toner particles;

and a hetero aggregation nmethod in which first primary
pol ar Tophrkikiesoaers fraspar Etiebingnuirsingrthe step of coating
pol ymeri zati on and then oppositely charged pol ar

peie itenes Hﬁéhaﬁﬂ%HTﬁéuésgézmat%hQtﬁ@ftﬁﬁﬂﬁﬁiﬁemﬁﬁéﬁture of
particles. O _various production nmethods, nethods are

Prfter dot #TEE9RARGh 48 GoRb it IR 3G Te &F alifRably 50°C or
t.ai | i zabl t her. t
A RO ER A0 e (AR 6008 o2 RESR e g g other
 Cl - TRLi ' i | e j .
LA 5Py, AP BRRATEE oLk 853 20e PLELSL %y Busing

SEUBET | ' & e nceyQf .
Dolynerizatioﬁu?gg%%%iégﬁa'?%%ﬁyﬁgf%gegg%gﬁgf)gF% s8ftening

POAEEF 4 28fke (ONSEondF f £1H R8Fd ATy | B5FUCh X Ndfwedr)€ more
surface of its prinmer particles is coated with a thin
fpteferably 120°C or lower and much more preferably 100°C or
lower. The temperature can sometimes be 80°C or lower. The
softening temperature of toner can be measured by ring and
ball method or mercury replacement method in accordance with
JIS K 7234.

To inhibit toner from softening while it is being coated
with urea resin thin £film, the softening temperature of toner
before surface coating is preferably 30°C or higher, more
preferably 35° or higher and much more preferably 40°C or
higher. But on the other hand, from the viewpoint of ensuring
asufficientlylowfusingtemperature andrealizinghigh-speed
fusing, it is preferably 150°C or lower, more preferably 120°C

or lower and much more preferably 100°C or lower. The

temperature can sometimes be 80°C or lower.
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containing a thernosetting resin. - 40 a Such

pol yneri zed toner, whose surface is coated with a thin
filmof a thernosetting resin, is produced as shown in
Figure 5 by a nmethod that includes the steps of:

pol yneri zing toner ingredients that include binder
resin_ nongner as a raw material for a blnder resinto

prepard 4 i Fer iR Tt choﬁé’ralﬁﬁ%;? patiiqientl;
recursor_ of a rnDset sin.into the
g;spéq% B19 Rt 9 ﬁh TRFY * p ﬁ?ggenéﬂﬁ femperature
th t
il R R g A0 TRV L8 Do,
t o
Tire FemeRfoaRoct o diiee ﬁ‘é?k@%—é%ﬂ#%é TR MY coc
REefiergiad: | ot ioh #heo otteh Hadk, t&%oﬁﬁ&fh%cerl%f go%ecf of

secondary particles, which are conpose mainly o

gy egaies s@ffﬂ@ié’ﬂ@l*zﬁﬁif EQBehg RfdnPRY DA thafd beleSeal Szing
coated wth a thin m contai ning a thernosetting

rreisyhn spivsd) uod ey | zte di ansk efipr agaE b 3°gNer, 1WheSE more

surface is coated with a thin filmof a thernopsetting

e ferdbsl pricdlf€edr hswaehoawd imudh gurre @ reyf ex addtyhad0°C or
t hat includes the steps of: polynerizing toner

it efhs teaperadiugyee cainndgometdsies beoBOR6r caslaweaw
material for a binder resin to prepare a dispersion of

t oner FFAMRRG iﬁﬁ?|WﬂQﬁ?QH?t5a©§r%RRH¢¢u§hﬁh§lﬁ§ﬁe¥ran51tlon

S PO G o HEEAS LR DLy
pro ity PR 4 Cl T
%fé&qﬂﬂs%bhtr& ‘h?ﬁhgr, and preferably 90°C or lower, more
preferably 80°C or lower andmuch more preferably 70°C or lower.

Toner is divided into two major types: dry toner and wet
toner, and dry toner is divided into ground toner and
polymerized toner according to its production method.

Ground toner is produced by fully mixing necessary toner
ingredients such as a binder resin, coloring material, charge
control agent, release agent and magnetic agent with mixer
such as Henschel mixer and ball mill.

Then the resultant mixture is fused and kneaded with a
heat kneading machine such as heat roll, kneader or extruder
to allow a resin ingredient to be compatible with the mixture
and disperse the toner ingredients uniformly. The resultant
kneaded matter is cooled and hardened, grinded with hammer
mill or jet mill, and classified and granulated with cyclone

and micron separator to obtain desired toner.
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whi | e avoiding fusing the toner secondary particles, to

coat - 41 the surface of the toner secondary particles

with thin film 30 containing the thernosetting resin.

Coating the surface of polynerized toner or polynerized

and aggregated toner having a sufficiently Iow

sof t enj te eratur a thernpsettin si n makes
Lt

it pos Sigald 247 S0ifE BOBHE SHET CATOE Ay xed with

p t n ile av0|d|ng a great increase
?9$§% égggenlng e%%gﬁgpﬁfg of the toner, thereby

real'zﬁggnﬁﬁfie,a§gl r@{fgegoégﬂgflgfg 68n§o%€€g?%a?y for

sur f ace- coat ed zed and aggr egat ed

h@ﬁaﬁplbomhfﬂétﬂgdtfﬂp@ﬁf%ﬁ”éfEUEEA‘%%%HHﬂEﬂQ g rayed into
tendency at the sanme tine. Specifically, coatlﬁ

sditageial pohyeeri aefuteneri1u®y ReLYmBri ged.aRd produce
aggregat ed toner haV|ng a sufficiently [ ow softenlng

t epherataietontlh parhecleset ki Agthedl whivkeaskt suspension
possi bl e to keep the fusing tenperature increase
credymdrbyatthe twodirrgtpyefsrdibie t2A€rgratteisslesreaulsion
preferably 15C or 1ess and much nore preferably 10C or

| BSsymerizptdonakesh ias dospebbéoncpdkppethzat isn ndiich uses
tenperature of the thin-filmcoated toner as an end
pf‘dtﬂ}?ﬁr d?%?%PéHP}ﬁlclﬂ%bf%@t ligswhi gy mensmeie gL WPBG but

ess and .nmuc preferably 100C or |ess. Use of

588 YE‘EFf’a%é“&? epBPyi‘Pe‘?‘?’zte]d’ PGHQPCEnEO“er particles and
AR Bt
o M A e A

rﬁg?ﬁﬁe“ﬂga&ﬁgﬁnﬁhl@i]gESY @@gofdd'@cé %He[:eg:ah. Qﬁ:_les; gnd a
g, thereby realizing energy-saving an I gh-spee
fHet8g0PEgG§EE§ation method in which first primary polar
particles are prepared by emulsion polymerization and then
oppositely charged polar particles are added to associate the
primary polar particles.

Of various production methods, methods are preferable
in which a monomer composition that contains polymerizable
monomer and other toner ingredients is directly polymerized
to produce toner particles. Seed polymerization is also
preferableinwhichpolymerizedparticles obtainedareallowed
to adsorb monomer and polymerized in the presence of a
polymerization initiator.

(Polymerized toner)

In polymerized toner, preferred toner is such that the

surface of its primer particles is coated with a thin film

containing a thermosetting resin,.
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-- 42 More specifically, use of such surface-coated

pol yneri zed toner or polynerized and aggregated toner
makes it possible to realize fusing at a sufficiently

| ow tenperature and reduce the thermal energy and tine
required for fusing, thereby realizing energy-saving

and hi gh-speed fusing process in heat fusing nethods,
such aSUEBrR@EYMEKiied) tstetodwhgsienguréaheat s raddted cuith a

nop-contact fusing met hods such as flash fusing and
cgﬁfgc?lﬁ@a?gp?@&fﬂ@s%lﬁ@ FechBdsliaspredecedats shown in

[, T [ .sufficient ti- bl ocki
DFGIRFEy SoP Yt BnBEPSHr EfBF bRy EAESsthPaBEeBE PbRer i s
Subst o e St EEAT RROSe S e b §S Fie £ dmeBeidedy Hage pyesn

hRinE Yi L the.fil th f
ofoROhcY) B8 B 52V HRLEELTL 8L 6t boaRu hat Prbot RrRbare o
fdhﬁpé@@lbﬂgof'§oHé§fE£§ﬁ5¥¥:gg%F§ci€%nl9t powder at

ordi nary tenperature.” Speci e slrface of

toner mikimg £ BreofrNOMder 5 i et ad Wiidh Adhi M&'é Mhe

by m xing a precursor of a thernosetting tesihn

tespéspiosaot ohetbenéonprinidy pestnbfyingathe

precursor of a thernosetting resin on the surface of

t he tcnﬁﬂinxwyingznhﬂ(ﬁnqydhxﬂrn@fthﬁeteﬁefmoEéeﬁihB,resin,
for exanple, toner having a |ow softening tenperature,
ivhihe e¥eidinoafiusind Sotme roprimeryuphaceclet,t be coat
toner particles, the toner particles can be inhibited
£ S Phgthe tiPnek Primeay Hastiolehewbtieddnioe foflm 31
athin filmthernosetting resin wall on the toner

5?392&%91?% the E%%%m?ﬁe%kﬁ§%@¥¢%b@-toner produced by
SF‘;LZLE‘S}_{EOfne%&I%‘%HnZe%t Iignalgg S?L?cq? It‘?'xnatp ?:lh%rrggr%gtcleogf ogoner
secondary particles, which are composed mainly of aggregates
of polymerized toner primary particles, is coated with a thin
film containing a thermosetting resin.

Such polymerized and aggregated toner, whose surface is
coated with a thin film of a thermosetting resin, is produced
as shown in Figure 6 by a method that includes the steps of:

polymerizing toner ingredients that include binder resin
monomer as a raw material for a binder resin to prepare a
dispersion of toner primary particles 10;:

aggregating the toner primary particles to prepare a
dispersion of toner secondary particles 20;

mixing a precursor of a thermosetting resin into the
dispersion of the toner secondary particles; and

resinifying the precursor of the thermosetting resin,

while avoiding fusing the toner secondary particles, to coat
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pol yneri zation, if the surface of the polynerized toner
is coated with a thernosetting resin subsequently
after the polynerization, the polynerized toner need
not undergo separation and purification prior to the
coating process, and thus good productivity and

e can be realized. The primer particles of

D e, B o PR LEPeE FESAIAEY BRrbAgiesonith thin £ilm
Ry T 2Rt B e e A M st of

D) o CoaR AN AL S0 A B8 A O £33 o o lymerized
R RO B A R R R B AP P sprtening

dlippiesatiore Bi @b SUMRISPRIAS Hdah 221 L SOLUALE. ¢

pol yneri zation initiator 1s used; ereas 1 n sSuspens

palesTEIdeza k@ iand ndi Sher -3 5k P y BBEbZ 2L | 9% -
oi | -sol ubl e pol yrrélri zation init i%?grb%g%ggd?ﬁ%ﬁgﬂ%f:&hlle

ofaveEiddmgsalgtda ipekyaBei gRthensdMtéh A temp8%ture of the
i nclude: persul fates (potassium persulfate, anmoni um
péogigirf, st radty real ivdhgrsindade-¢cared pblyé Hf zed toner and
(4,4 -azo-bis-(4-cyanovalerianic acid), 2, 2'-azo-bis-
( BVafagenepasssneplameydredhbodi degretatdd aoter that has a
t er-sol ubl e peroxi de conpounds (hydrogen peroxi de

ete¥) fusﬁ%rﬁﬂ“é?r@ftué’lq agg| i ebperyipri rendercy at the same
ini,tiators used include: oil-soluble azo initiator
(f}?e'-azo--bis- (i sobutyronitrile)

); and

o 1 - 501 GBI bE P kY d LIS CBERESg!  barhintas Gres roner
T 8 el PR AR Ll 1o
r gd#ebA9ng temperature with a thermosetting resin makes it
possible to keep the fusing temperature increase created by
the coating preferably 20°C or less, more preferably 15°C or
less and much more preferably 10°C or less.

It also makes it possible to keep the fusing temperature
of the thin-film coated toner as an end product preferably
145°C or less, more preferably 125°C or less and much more
preferably 100°C or less.

Use of such surface-coated polymerized toner and
surface-coated polymerized and aggregated toner, which has
a2 low fusing temperature and less blocking tendency at the
sametime,makesitpossibletorealizefusingatasufficiently
lowtemperatureandreducethethermalenergyandtimerequired
for fusing, thereby realizing energy-saving and high-speed

fusing process.
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agents used include: neta sodiumbisulfite, ferrous
chloride and ascorbic acid. Exanples of dispersants
used include: surfactants of | ow nol ecul ar-wei ght
conmpounds (ani onic, cationic and nonionic),
surfactants of high-nolecul ar- meight conmpounds

' | al cohol
bol yvi 1 S%Hgﬁnl'f‘é&ﬁ@ gﬂﬁ%ﬂ'% \Btahsraseated
t b
oot 2 dd D b SOOPHEFT o Ghf Betinesatem Fandr dokes
mf%b@§§ﬂble£@f%ﬁﬁfé&?bgngFHﬂ¥§BP§RSi?$€Fg2 éﬁ%@&ature

to renmove after forma toner

prefe rabkhue epank QHE%SY Averdy UrPey ﬁl@nEgQL P p)%‘f"ﬂ[%lng,

pol ynmeri zati on. Exanpl es of Tmonomers use

:thﬁﬂubpﬁG@Dﬂﬂﬂﬁg&H@Bgya%a$ﬁh@%MEthHE§ﬁ¥é§E%%§ﬂ%process
o- met hyl styrene, p-chlorostyrene, o-chlorostyrene,

p-irehkexyStyi egane t HodmBt BOXYSE ¥ @b adt SLRANYSHYERHEs using
p- but oxystyrene, 2, 4-di net hyl styrene,

234h@ﬁ¢hkoddseycemenon penbhbhotofet byl shytH€s such as flash

o- chl oronet hyl styrene, p-hydroxystyrene and

o-fFdnek aadyeemeactdedti presspoentissisyofetdodeubihg a heat

( nmet h acrylate et hyl (meth)acryl ate, 2- et hyl hexyl
F&Fﬁl - butyl (neth) acrylate, isobutyl

(neth) éﬁ , dodecyl (neth acrﬁlate , Stearyl

(met h) ’gﬁ ¥ amihf CJ(%R ARFhePhackynatRE ORIy PE toner,
tha I ate (et ha) met hacryl at e

PR PR Shttace SRabbler AL ERotha gt Oh Substantially

(ggth%%% ga%%xlakgim dodecyl (netha) et ha

cryl at ean eary netha)nethacrylate nitrile

Tonones shsuale 33186 IAO0I ALLLE A0 I1E] TSEYLOI LL L Sica by

45 vinyl ether oners such

viceglinetting 8t Pew mat &l a BSESF tHRNETBES ofUERe SuYELWL oF a
acetate and vi nyl
solid body. Thus, toner before and during thin film coating
is preferably in the form of powder at ordinary temperature,
Specifically, the surface of toner in the form of powder
is coated with a thin film by mixing a precursor of a
thermosetting resin into the dispersant of the toner and
resinifying the precursor of a thermosetting resin on the
surface of the toner, while avoiding fusing the toner.
Even in, for example, toner having a low softening
temperature, if thin film coating is formed on the surface
of the toner particles, the toner particles can be inhibited
from coalescing with each other due to the presence of a thin
film thermosetting resin wall on the toner surface.

In the case of polymerized toner produced by emulsion

polymerization, suspension polymerization or dispersion
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butyrate; ol efin nmononers such as ethyl ene, propylene
and isobutyl ene; and conjugated di ene such as

but adi ene, isoprene, chloroprene and

di met hyl but adi ene. Monomers havi ng di ssoci ative groups
can al so be used. Exanples of dissociative groups

orehies CALO0Y O B o Rdactas BhrneP ey pefinhoger s
TSRS AR e O el i e
m@BmyﬁétiﬁﬁﬂiEhEiéﬁﬁkﬁB%’méHE?gééﬁoﬁgyi&@éﬂ cﬂ?dﬁﬁ%rgo

acrylic acid nEthacryllc acl el c acl conic

atdabarat Y8 EhE pehidhi dAWBIH Bracirtho ﬂﬁ@%é‘%/infgfgé{ags and

ester and nonoal kyl itaconate ester

moTioree reo dth o g e t sl o r red. 36 16F i Sﬂar@rl:% used i zed.
include : styrene sulfonic acid, allylsulfosccucinic

aci d, Zheqrydman ;iarﬁil‘méh)dﬂopopﬁméﬁﬂhé@ftlo@xera@érﬁibe prepared
2- sulfoethylnethacrylate and the salts thereof.

EhﬂnﬁmﬂiskﬁnrnﬂiMMﬂn;ﬁ&nmqn}zsqﬂpﬁnﬂunn(pdmymbﬁﬂzaﬂion or
(s and used |nclude acid
9@,ymg¥%@ﬁ§4@me Tisisp typesof polymerizationare

p 0 | ret hacryl ate and 3-chloro-2-acid
ﬁ@ﬁ%ﬁ%ﬁ RJ%%%?%&& 9N ARRT IR kRS redpuackging radically
thacr Izi'?) aci da&élt er, ande acryl at e
P Unmadd rader 0B oed RAG A &9ediaRdno- or
dlrpoﬁ.iml%trll Zléttq.%nb ni‘L:kXL:o r OUIQQ (]h%/ F‘l%%\élﬁ.% ]ﬁ-'dtsgnlghec aP{]:be(:)snen(_je

on Its ni rogen a

sg@s%ygﬁgggrgg het er ocycl e having a nitrogen atom as
a ring nenber, N N-di al Iyl al kyl am ne, and the

quatermaramamyﬁshUﬁb§9h&§ za#8o th§f§8£e £a8oaL59
used. Concrete exanples o acry acry ? aC|d

epb&@&e&i&dthﬁ@|uﬁﬁtla@bélK%'%@b@oahﬁbkgg%tH%a%ﬁ@ﬁgﬁ§lon
(So%ymerlzationanddispersionpolymerization,anoil—soluble
polymerization initiator is used. Examples of water-scluble
polymerization initiators used include: persulfates
(potassium persulfate, ammonium persulfate, etc.);
water-soluble azo initiator
(4,4'-azo-bis-(4-cyanovalerianic acid),
2,2'-azo-bis-(2-amidinopropane)dihydrochloride, etc.); and
water-soluble peroxide compounds (hydrogen peroxide etc.).
Examples of oil-soluble polymerization initiators used
include: oil-soluble azo initiator
(2,2‘—azo-bis—(isobutyronitrile),
2,2'—azo—bis—(2,4—dimethylvaleronitrile), etc.): and

oil-soluble peroxide compounds (benzoyl peroxide etc.).

These initiators can be used, as a redox initiator, in
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di met hyl am noet hyl acryl at e,

di met hyl am noet hyl net hacryl at e,

di et hyl am noet hyl acryl ate and

di et hyl am noet hyl net hacryl ate) and the acid salts
thereof or the quaternary ammoni um salts thereof,

ﬂgﬁbxy % rretl‘%ggnylgEC bg%§F¥¥¥ﬁéthgfﬁﬂﬁﬁﬁﬁuﬂﬁaF?dUC1ng
C%@e@%s ?§§g.1§81 et?e%égﬂgéf 1g@ﬁ§d§fg ferrous chloride

acryl at e( net hacr am de

( rRidhaGratie) smmpro- or di-substituted by al kyl group
(s) having 1 to 18 carbon atons on its nitrogen atom

used ERehgdes pFeHR}BEE dgseqMs
bUty|(nEth§}acrsylamdeé hﬁkﬁgFeFSEd nClH? irSPEEpgEants of

pilperacyle cul@irhvedehy! 2B uRdd® (anionic, cationic and
N- oct adecyl net hacryl am de. Concrete exanpl es of vinyl

corpdonds)subsirifactettly o hhghemeqyrehe atawelght compounds
nitrogen atomas a ring nmenber, N, N-diallylalkylam ne,

aﬁénﬁhalquacemnanycaandnmumusahts paayeahylsadconhol,

i ncl.ude: vinylpyridine, vinylpyrrolidone,

VPRY VAT AN Zthii donre qodtterdiexyabmphieli shdds. Colloidal
t her eof N, N-di al | yl met hyl anmoni um chl ori de and
N1N9693PP§I89W?P8ﬁﬁ§n§@ﬁhcHﬁoﬁFG@aSW@n@ﬁéﬁsumaPhngpante,

act galo such as vinyl benzyl chloride and

;ﬁsﬁ ﬁét%§E18ﬁ|BPadeoééﬁlgﬁéoaBémagédareSG%§P|ﬁégd
t t | t f d
E%%S%%CZ%‘S%EP. RapHos ”%;fyf«gm*ﬁilh%%%%zaipikimo%g?fter
C?Brﬁ%%?oh%f%é’%‘&%@l@% a; gIF%!r'é( ?(lé f% poa;rtlcularly as

quaternary - nium sal’t

daakkybarshRtCaR BEs F@BEQGHCﬁglthFQZXEQXEbenZyl

chl oride by nononer teaction or “polynmer reaction.

Cr oss|Exkabl €s BB r%h@&@in@'l\:ﬁh@ylWeoﬁﬁ@ﬂﬁ&gguch
as styrene, p-methylstyrene, o-methylstyrene,
p-chlorostyrene, o-chlorostyrene, p~methoxystyrene,
o-methoxystyrene, p-ethoxystyrene, p-butoxystyrene,
2,4-dimethylstyrene, 2,4-dichlorostyrene,
p-chloromethylstyrene, o-chloromethylstyrene,
p-hydroxystyrene and o-hydroxystyrene; acrylic compounds
such as methyl (meth)acrylate, ethyl (meth)acrylate,
2-ethylhexyl (meth)acrylate, butyl (meth)acrylate, isobutyl
(meth)acrylate, dodecyl (meth)acrylate, stearyl
(meth)acrylate, methyl (metha)methacrylate, propyl
(metha)methacrylate, isobutyl (metha)methacrylate, n-butyl
(metha)methacrylate, 2-ethylhexyl (metha)methacrylate,

dodecyl(metha)methacrylateandstearyl(metha)methacrylate;

nitrilemonomerssuchasacrylonitrileandnethacrylonitrile;
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gl ycol dinethacryl ate and

trinmethyl ol propanetriacrylate are also used, depending
on the situation. Polymer that constitutes polynerized

toner primary particles generally has a wei ght average
nol ecul ar weight ranging form1,000 to 1, 000, 000. The

pr.i.nar.y rticles of polynerized toner produced as
SBOTE b BRGE PRsReSa S A8Suicival et byt 6 PemaRd vagyl ethyl

t ticles, if necessar consi derin

t Ra g, PR HAnce P BT F et Foroudlt SeoRarVAsasnthg and viny)
o] e and Jt . filmis applied onto.the surface of

t ﬁ’gﬁ Fiei 's%&)enryd'glr Wonﬁg}etrisdsg%h Tive e&hym'pmpéﬂ e and

Oﬁéaﬂd@?ﬁ&ﬁﬁQﬂ%?ﬁgﬁgﬁggtgahﬁgﬁgs&éhg%gﬁ%ggﬁgﬁgggsoprene,

associ ate by ‘a n“aggr egatng ag
Wehlor T rehle P WiRlet AR adldt@l | S, water-soluble

salts or water-soluble organic solvents, to the

di sper HbABme@f hheing! AIBEHE LSk I PHEH - i FBE Y RAT L
Asa wat er - sol ubl e Eo?yrrer, pol yvi ns‘?r al%ohol? p%rlogdc? ;gleg}sed'

paixpwipiyls alfcdielsociathery gRihpsCahlcihees @a vl ¢doup,
car boxynet hyl cel l ul ose is used. Fromthe viewpoint “of
t baldehflicciaend ggguegaphosphbrilke acid oy ph alali @loe g réfup
pol ynmeri zed toner, the amount of water-soluble polymer
udédcilydangf prapryyoaniper t sebyndmsy amrnere peirarkd@mine,
parts by nass of the dispersion, whereas from the
vFERpoir MNYAVEkE raRKYrangeet 9imEAds - of Spéei f bsal t mntexamples
to%er, - 48 Bhe,annunt is preferably 50 parts by nass
ot BEEOREFS106VpaPt & ByPREYS §FouRdsdi aper gised iAslade:
aci nic acid such as acetic . acid, or acetic, ,
aaF8vadh, SEPRU R dR I fi cratpatiaetBasTaconic aci,
N¥dhAGRLBr bE1a2CkHn8Y 10Y4LeaN! RELSA3RLT A81LYRL' Y8chS ana
monoalkyl itaconate ester. Examples of monomers having a
sulfonicacidgroup (s) andusedinclude: styrene sulfonicacid,
allylsulfosccucinic acid,
Z-acrylamide-2-methylpropanesulfonic acid,
2-sulfoethylmethacrylate, and the salts thereof. Examples
of monomers having a phosphoric acidgroup (s) and used include:
acid phosphooxyethylmethacrylate, acid
phosphooxypropylmethacrylate and 3-chloro-2-acid
phosphooxypropylmethacrylate.

Amino group acrylic (methacrylic) acid ester, amide
acrylate(methacrylate),amideacrylate(methacrylate)mono—
or di-substitutedbyalkyl group(s) having 1 to 18 carbon atoms
on its nitrogen atom, vinyl compounds substituted by a

heterocycle having a nitrogen atom as a ring member,

N,N-diallylalkylamine, and the quaternary ammonium salts
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From t he vi ewpoi nt of the sufficient aggregation of the
primary particles of polynerized toner, the anmount of
acid wused is preferably 0.1 parts by nass or nore per
100 parts by mass of the dispersion, whereas fromthe
vi ewpoi nt of the other performance of the resultant

' ly 5 .
It gcrs}gérpee&rf]ic pa;%os Ihgey _ L%E({s'e L? % nfvzﬁg %8 IO % E)‘tgfng ﬁéﬁ”%f&i a%% ylic
al fltina DA% )C RNGPNUS JBE QIdAl SO, @S, ammonia - or

ammoni a derivative, or a basic 1norganic material such

a%iﬁ@l%ihwlwldﬁneﬂﬂtmllgeéﬂy@, ide or calcium

hydroxide 1is uséd. Fromthe vi ewpol of the
s ufifnietilgNtarAg@reagatliarWfaddle prinmary particles of
pol ymerized toner, the anpunt of alkali used is

p rasifrreertaiyl han(nb epdrytisnenh SESH atfe , Mo i@ 871 sk APl adPy late

mass of the dispersion, whereas fromthe viewpoint of

t lkend didiehy baminveeincnethadhey I s badttHooaet d shhe s thereof

anmount is preferably 50 parts by mass or | ess per 100

p&tt $hsy Jvaderefaryt lremgindper siadit.s Ahegremet,er - sol ubl e

sglth a salt containing a nonovalent netal, for

exaifpe thyid smipophea vdacay laseh @@ dsodi um  pot assi um

agq |ithium aeiglt cqontai ning a divalent netal, for

extami®E 0% Yart ~ReERRCTY LOXMBT ORI 1GEHh yASMEINGi WS akid can be
ium manganese or copper; or a salt containing a

trival’ent netal, - 49 for exanple, iron and al um num

: ! anpl nd
S usCBenCPRELELERIAUD! 6 oo AR LN AR Anare) and
C Bhaieds A fd irhét‘m&?#%t&'?mo%r—‘%e f-%@gp{g%%%yauyl

salts containing a divalent netal include: ca

chlretipde) h¥ g At eriglearb8RRN ontd!bhat €s n%%%%inu%om used

sul fate and manganese sulfate. Concrete exanpl'es o

sdht3dudent dimeithg agriliawakdent N-butyl (meth) acrylamide,
N,N—diethyl(meth)acrylamide,piperazyl(meth)acrylamideand
N-octadecylmethacrylamide.

Concrete examples of vinyl compounds substituted by a
heterocycle having a nitrogen atom as a ring member,
N,N-diallylalkylamine, and the quaternary ammonium salts
thereof used include: vinylpyridine, vinylpyrrolidone,
vinylimidazol and the quaternary ammonium salts thereof,
N,N-diallylmethylammonium chloride and
N,N-diallylethylammonium chloride.

Monomers having an active halogen such as vinylbenzyl
chloride and vinylphenethyl chloride can also be used.

Sometimes tertiary amines or quaternary ammonium salts

are formed using an appropriate amine after polymerization.

Theycanalsobe copolymerizedasadialkylamineora quaternary
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nmetal include: alum num chloride and iron chloride.
Fromthe viewpoi nt of the sufficient aggregation of the
primary particles of polynerized toner, the anount of
wat er -sol ubl e salt used is preferably 0.1 parts by mass
or nore per 100 parts by mass of the dispersion,

th ' ' f
AT, T
anHBS%iBQIB§§§y@eﬁhiggiﬁérB?emgﬁoﬂg§srgch§8n or go}gmer

di spersion. As a water-solub organi c solvent use
preheeabhy such that it dissolves in water at 25C in
anmounts of 0.01 parts by mass or nore per 100 parts by
mass of r #@$ BL n k4N Meheme@ st s sodi vl gTb Sl ethylene
organi c solvents used include: alcohols such as

nmetl handldimet eyl gircopad alr,i mesbyl el prepanditt badtylate are

sec- but anol, isobutanol, pentanol, sec-pentanol,
3apent upef, depenflyhgl obutheobitBatebhyl - 2- but anol ,
3-met hyl -I - but anol , 3-net hyl - 2- but anol ,

2, 2- di Fet /)eT | thabpaens t Leyks oHechyoerizedekamet  primary
2-met hyl - | - pentangl, 4-nethyl -2-pent anol ,

.

ZP@FF§¥;?§-ﬁﬁﬁﬁﬁéﬂ}ylhﬁétﬂyW@?Eh haXgregeamglecular weight
oFOBPONP: FPFD. TRRgi hontt PPPedOBatyl oni triiar

oo A o800 BSRRORLL L) o P85, UL e a
P S B PR LRT I p LI AT A elgsa poner

O5etbRask{f batent1899r e9ahibeBs8hriNecoRLE BBEY nRaEHLC! €s
of polymerized toner, the amount of water-sol dble

op@afbemsAty aiquised £srpnrf epabklaslapadd BYoduekyEnh@®khin
nore per 100 parts by volunme of the dispersion, nore

pfelmr abl ypblpadt snby vhkuserbacevo€ and guabrnMeEeondary
preferably
particles.

The primary particles of polymerized toner are allowed
to aggregate and associate by adding an aggregating agent,
such as water-soluble polymer, acids, alkalis, water-soluble
salts or water-soluble organic solvents, to the dispersion
of the polymerized toner primary particles.

As a water-soluble polymer, polyvinyl alcohol, modified
polyvinyl alcohol, carboxymethylcellulose or modified
carboxymethylcellulose is used.

From the viewpoint of the sufficient aggregation of the
primary particles of polymerized toner, the amount of
water-soluble polymer used is preferably 0.1 parts by mass

or more per 100 parts by mass of the dispersion, whereas from

the viewpoint of the other performance of the resultant toner,
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10 parts by volune or nore, whereas fromthe vi ewpoi nt
of the other performance of the resultant toner, the
anmount is preferably 200 parts by volume or |ess per
100 parts by volunme of the dispersion, nore preferably
100 parts by volunme or |less and nmuch nore preferably

SQhQagrﬁc?mp&/ i% e%fefgge%{figgépg%\g%g& s € o(?:flé@%ger 100 parts

aggregating a can also used in

cegbiaali 8% thRedRspRacedsecondary particles of
pol'ymeri zed toner can sonetines be heated. Heating the

pol ymesks zedak9Aran $2¢ANMRr ¥c PRIScH 8§85 SHaducadiBYor acetic
addi ng an aggregating agent nakes it possible to fuse
bapddt Herprhsriy, pattas! o Ofan POl 3Rl isieth @ @fydaddhloric
produce nore firmy aggregated secondary particles of
pekyepirzéddironbl orieabicng tHeeipaltywer izedsetioner
secondary particles produced by addi ng an aggregating
agent Bren tekadewpoposstbltha suddficemnthagpregatyon of the
particles of polymerized toner and shape the sanme into
sBEamAaYyPaphiclerest opo by rered cebnrdherthegrragaurti of acid
vi ewpoi nt, the tenperature of such heat treatnent is
pREFEr 381 PTREERRRIYNE - t SPRELBIPY HeR G 6 MAxy e (19P parts

t t Tg),.of th I tituti .t he |
pﬁﬁﬁqﬁ%‘s %t‘ﬁsﬁgéé%rﬁg?s?fﬁ@éﬁ% m £ 'en {gVBgHRL of the
CBep EoRREROIRER. L2 L& ROhRhNO ToET 1% SRR i

use ng as t
X . . : :
nbasur SoLr Dot ey BaBECBE L8 pet 100EhORE by mass of

f yhBage spakkeBn .i Norgani c pignents such as red oxide,
Prussi an blue and titani um oxi de; azo pignents such as

Fast XNeldwwildilsigza pakhevworgshasohgberigl, swdhelad @mmonia

red, brilliant carm ne and para brown; phthal ocyani ne

pbgneEmtsn Sal cle @isra0apfEer or a basic inorganic material such as
sodium hydroxide, potassium hydroxide or calcium hydroxide
is used.

From the viewpoint of the sufficient aggregation of the
primary particles of polymerized toner, the amount of alkali
used is preferably 0.1 parts by mass or more per 100 parts
by mass of the dispersion, whereas from the viewpoint of the
other performance of the resultant toner, the amount is
preferably 50 parts by mass or less per 100 parts by mass of
the dispersion.

As a water-scluble salt, a salt containing a moncovalent
metal, for example, analkalinemetal suchas sodium, potassium
and lithium; a salt containing a divalent metal, for example,

an alkaline earth metal such as calcium and magnesium,

manganese or copper; or a salt containing a trivalent metal,
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pht hal ocyani ne and netal -free phthal ocyani ne; condensed
pol ycyclic pignments such as flavanthrone yell ow,

di br onbant hr one orange, perylene red, quinacridone red
and dioxazine violet; disperse dyes; and oil-soluble
dyes are used. Mre than one coloring material can
al.so fd in conblnat dependi ng on the

sFPaa?rsﬂP %ragzr%nae?%@s QU T 55 msgpsaﬁ&@e?xamples
bari_t s it :
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ca an I né syenite can al'so e use

teﬁ%ra,lt%%&wmfmjsawlﬁeaem adi {91 c]pay e1{5 Paflumcmeglde,

carbon bl ack, a nagnetic naterla ow, nmagenta

aBQn@h@ﬂdﬁﬂd@|d&bﬁ6¥Qﬁlﬂéﬁesﬁ@@ﬂe@&hﬂ%dﬂfﬁ&@ggdﬁ%nganese
black coloring materials. For color inmages, yello

t s0RfataRgeldBcE ONElex@h 1B $QDEE @dﬁﬁ@ﬁ@%ﬁtrivalent
Yell ow coloring materials used include: for exanple,
coatebhsedcardecoapouhdsm tkbdonddei andeiconpohidside.

ant hraqui none conpounds, azo netal conpl exes, nethyne

-- 52 Fronpdundsewpdiakl gf ahiedeuffnpoantisagforgaeien of the
exanples of yellow coloring materials used are C.1|.
PPEMBAEYYBRFbWCles ofspolymerizedrtoper, 74hegamogst 9f

95, 109, 110, 111, 128, 129, 147 168 and 180. Dyes
sﬁeheasse Foleopqlhiused | bivErste naizl vl 11@@%% ggss or

ol BcRe LT OTRARES 15 BOSIE 0L LT LALS 250 o
3Jﬁ§z«a%lg4tc%%fﬁds LT LML e coner,
NERE LRI O MR YIS r NANZ EHIAZYU BYGLAUTBRUNIS: per 100 parts
by mass of the dispersion.

As a water-soluble organic solvent used is preferably
such that it dissolves in water at 25°C in amounts of 0.01
parts by mass or more per 100 parts by mass of water. Concrete
examples of water-soluble organic solvents used include:
alcohols such as methanol, ethanol, propanol, isopropanol,
butanol, sec-butanol, isobutancl, pentanol, sec-pentanol,
3-pentancl, 2-methyl-l-butanol, 2-methyl-2-butanol,
3-methyl-1-butanol, 3-methyl-2-butanol,
2,2-dimethyl-l-~propanol, cyclohexanol, l-hexanol,
2-methyl-l-pentancl, 4-methyl-2-pentanol,
Z2-ethyl-1-butanol, l-methylcyclohexanol and
2-methylcyclohexanol; nitriles such as acetonitrile,
propionitrile, succinonitrile, butylonitrile,

isobutylonitrile andbenzonitrile; amines such asmethylamine,
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t hi oi ndi go conpounds and peryl ene conpounds. Concrete
exanples are C.I. Pignent Red 2, 3, 5, 6, 7, 23, 48:2,
48:3, 48:4, 57:1, 81:1, 144, 146, 166, 169, 177, 184,
185, 202, 206, 220, 221 and 254. Cyan col oring
materials used include: for exanple, copper

th . d the derivati th f, .
 RE LR ABAE=c o RBOTRAL AR  Bie, £CAy&SMARE: coRpBINAEMLne.

I . C. . Pi t Bl 1, ¢, 15, 15:1,
TEPSEERGLEEEMR By i ner 2niu TE8 Andh P zotBaeria aetone.
it . : i . d
't ani o BB o e 3E i b BT ARt et ehe
itk . . . .
e e it ot o eaorarry, Fhe afunt of
cohpeRgolabeei akgaRnstsd st Jsd® 0BT P ?&%t by
entire toner. (Charge control agent) Any charge “control

agebuse canmbeeser 189 pborgs &y vHBYme GINtheld Vs f¥E 1K, more
the charge on toner while avoiding the deterioration
opréherpbdpes paes soby tved unenek; mdwsvaviel nuéh mdxd® preferably
neaative charge control agent and a positive charge
cbhtRaits hyevolume arsedrien vheseasviamn che Coewpeirt of the
exanpl es of negative charge control agents include:
ofarBneeaEPrEaBEAPOEintBe thehitantohpoendsthenamoand is
netallic conpounds; acetylacetone netallic conpounds;
Jehit

AP BRBEF EPhY Tk ag % YL Emgco L emst Be ¥ 100 paRpoUNHZOLlume
Ok BB Sah SRR £, BP LML NN or 1o
SEA 00 BFTBL ke BOALS o8 BNEE BT PRENERL 5 s

deri vafy &% more of the aggregating agents described above
can also be used in combination.

The prepared secondary particles of polymerized toner
can sometimes be heated. Heating the polymerized toner
secondary particles produced by adding an aggregating agent
makes it possible to fuse bond the primary particles of
polymerizedtoner andproducemore firmly aggregated secondary
particles of polymerized toner. Heating the polymerized
toner secondary particles produced by adding an aggregating
agent also makes it possible to soften the primary particles
of polymerized toner and shape the same into secondary
particles of polymerized toner.

From this viewpoint, the temperature of such heat
treatment is preferably within the range of the glass

transition temperature (Tg) of the polymer constituting the

priméry particles of polymerized toner -10°C to +50°C.
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nmet al - contai ning salicylic acid conmpounds;

nmet al - contai ning naphthoic acid conpounds; boron
conmpounds; quaternary ammonium salts; calixarene;
silicon conpounds; styrene-acrylic acid copol yner;
styrene-nethacrylic acid copolyner;

styren a£5¥lﬁsulf nic ggid copol ynmer; and nonnetallic
carbox@?lc a% % c%ﬁ%Bbﬁ El ectron accepting dyes

such aﬁng @n?aaéérijé’le %' e%ter BQﬁ?ﬁggpié}? 25 GHUF can

conpl exe am ne O al ocyani ne an

CEBQB'rr\%r?é% Qﬁi i’é@%ﬁﬁ%ﬂﬁé @E@Q or%@gmf Ehe grogertles

concrete exanp es of positive charge cont

| B¢l HHE t Hh&F PH AR veO R BRdikiseduby &g r@taﬁlrlép carbon
salt of fatty acid, guanldlne conmpounds; i m dazol e

Caﬂﬁownd&acelcarbon,.1norgan1c pigments such as red oxide,
tributyl benzi neammoni um | - hydr oxy- 4- napht hosul f onat e;

gRaueshanybanaomnd nt itz it isuns uxdicdes tebr pbghghasmouchims Fast

trafl uoroborate; oniumsalts such as phosphoni um salt

aielloakedigapered Lok, quataaralame aedpringhegal tedpbrilliant

onium salts; triphenyl net hane dye and the | ake pi gnent

t ﬁéﬂf@ém(@@n@ré@rm | Rkt Iyl e En¢ pémgats such as copper
phosphot ungstic acid, - 54 - phosphonol ybdic acid,

pﬁa§ ROPGHGELPE ﬁaﬂy@&rceﬂaé.ree phivhed ocaandney agrnglensed

LIi d, . f d f
T VAL ok B B0 S0 BHR ORI
| &
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d t 14l
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dﬁe@blmmeglgyehg%&téyﬂlOémsl%%eﬂE@e&Hﬁtc%{nmrrbétlon,
ammonium salts are preferable. Generally, the anount of

chapgadiagt bal tagert tgamsbntutes 0.01 to 10% by mass
of the entire toner. (Carrier ingredient)

Clay minerals such as calcium carbonate, precipitated
barium sulfate, barite powder, white carbon, silica, alumina
white, aluminum hydroxide, kaolin and clay and extender
pigments such as talc, mica and nepheline syenite can also
be used.

In black toner, coloring materials prepared to black by
mixing carbon black, a magnetic material, and yellow, magenta
and cyan coloring materials shown below are used as black
coloring materials.

For color images, yellow toner, magenta toner and cyan
toner are produced.

Yellow coloring materials used include: for example,

condensed azo compounds, isoindolinone compounds,

anthraquinone compounds, azo metal complexes, methyne
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Devel opers are generally divided into two types: two
conponent devel opers and single conponent devel opers.
Toner wused in a two-conponent devel oper is prepared
using ingredients such as binder resin, coloring
materi al, charge control agent, release agent and

AR 850 a1 SR PR Bre Y Fges of
SPIBIEN A0, PR A YL AUMOESS, SBighiys vejgy 12

ingredj entss §4chegs byndes resi rbq,C%Ofilp.@ !T&g;@f,i fh1, 128,
I i Ni Shihg

char ge ‘cont'rol “agent, rel ease agent “and

agegt .1 4and 1 68USRAt DRI iy sedchl 98 a5, adeeoRR 10w 93,
The toner for a single conponent devel oper is denser

theh dridit1 6 Ddrmay taDs € BWPones ikleyshopeisidecause it
includes a carrier ingredient. Accordingly, higher
sedi mMaiganten cefieed ngamaleriedlsi zeddi inclhdek e€covesyamble,
thin-filmcoated toner by sedinentation, which is
ceorrdeyts exdita zaf compbhedsl, ednkagospgprolhapytrhbhef cobmpounds,
coated toner is satisfactorily recovered and the
Brguragntnered aimadel done | gomprwves, aohe tdye lake
viewpoint, as a carrier ingredient are used for

wWndsr FERIERRS cempeERdmdir 7 el daeedene ccampounds,
ferrite;, metal such, as iépn, cobalt and nickel;_ the

FPS LSO HERPRE iR |%el%be%t%?rgp%% as concrete
1 b | ’ ’ . . .
LHHIU SDR 1, COBRER: Rd &%), STRGNES UM oL NygZbNCg. 3,

er yI'ri'uny o s mut dm

nege, S eni tihani gst adisum
RLCRSTRL SfLEDL s | Lhann, LUOgSIED 28], 4890902 20c,

they eaf21 @pereie, exanpl es of carrier ingredients used
i nclude: netal powders such as iron powder whose

sur f againSco Dt th g REt e ki 8N s RBGEL n M@SE: $BfaGad 1% N8bpper
oxi di zed, nickel ~powder, copper powder, zinc powder,

g4l poyaieine nesiganases odvdeie ddr Dra tiw oo veles r edfl;
rare earth powder; oxide powders

anthraquinone compounds and basic dye lake compounds.
Concrete examples are C.I. Pigment Blue 1, 7, 15, 15:1, 15:2,
15:3, 15:4, 60, 62 and 66.

In white toner, as white coloring materials are used
titanium oxide, titanium white, zinc oxide, zinc white, zinc
sulfide, lithopone, basic lead carbonate, antimony white,
zirconia and zirconium oxide.

Generally, the amount of coloring material constitutes
1l to 20% by mass of the entire toner.

{Charge control agent)

Any charge control agents can be used as long as they

can fully control the charge on toner while avoiding the

deterioration of the properties of the toner; however, a
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of these netals; the alloy powders of these netals;

oxi de powders of these alloys; ferrite powder; and
magnetite powder. The anmount of these carrier

i ngredi ents added constitutes I to 60% by mass of the
entire toner. (Toner) Toner is divided into two mgjor
t¥€es:,dry toner and wet toner, and dry toner is
dNSPARHVENERAEIR RN tiHe 2 98Ad 2B8I § RAS iAeve glerge control
accor roguctlon nmet hod. Ground toner is

p?%ﬁﬁg;ggﬁ;gﬁé%F§RnF Fﬁgiﬁ¥88§§9Py tonﬁr Lngredients
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Fﬂgggéﬁg HEEQ&T?CSHSHpaﬁnBQ?taEQEbiaEE@BHSrmQEaEFEEqur

to allow a resih ingredient"to be conpatible with

tBempbuhdE® adbflatiePRy8GokhechPRELyi O §€i 8Nt Retallic
uniformy. The resultant kneaded nmatter is cool ed and

hasdpoeddsgoEndedmut L8 BaBERboxPiil QEibet abbhbtidndydroxy
classified and granulated with cyclone and mcron
sepabakpl it ;aataerotaticatoionand pdlpecesbakylia acid and
finishing agent etc. can be mxed with m xer such as
Hehg cheta ki set tsheanhpikédepohrpdeestedst bherecfin pbenol
produced by: for exanple, a nmethod in which a fused
nfiEiyativegppugbdapnbbsPapROLsi Rgea destyagives;
multi-fluid nozzle, etc. to produce spherical toner
gAF tR T ERN A ALY SR M e L8 e d GRiRHNIdsyy metal-containing
ion.to directly produce toner particl|es,

iR AThat e af oo FEned BReas “Grepanantn qustethary
PRRTFLLATLLERS LED IgSe? JRLEEGBoSR, 000000 S0l ven
t§t9£é§§1£¥r9i9gu58i3088ﬁ09955£9|géy?@ﬁe—methacrylic acid
copolymer; styrene-acryl-sulfonic acid copolymer; and
nonmetallic carboxylic acid compounds. Electron accepting
dyes such as Cr complex salt dye, electron accepting organic
complexes, sulfonyl amine of copper phthalocyanine and
chlorinated paraffin are preferable.

Meanwhile, concrete examples of positive charge control
agents include: nigrosine; compounds modified by a metallic
salt of fatty acid; guanidine compounds; imidazole compounds;
tributylbenzineammonium-1-hydroxy-4-naphthosulfonate;
quaternary ammonium salts such as tetrabutylammonium
tetrafluoroborate; onium salts such as phosphonium salt and
lake pigments of quaternary ammonium salts or onium salts;

triphenylmethane dye and the lake pigment thereof (examples

of laking agents include: phosphotungstic acid,
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soap free polynerization in which nononmer is directly
pol ynerized in the presence of a water-soluble polar

pol ynmeri zation initiator to produce toner particles;
and a hetero aggregation nmethod in which first prinmary
pol ar particles are prepared by emnul sion
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whi ch pol yneri zed particles obtained are allowed to
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pol ynmeri zation initiator. Toner produced as above i3
Moetk g tducrds edibet y NELesSar ¥te; SULHcEy Xt N9 bSrate and
carried out with V blender etc. Meanwhile, in wet
tareycleloereylt hyriecrand s @i dtrgn dorearimiceracgara s edich as
into a m xing machi ne such as ball mlIl or attritor,

g 5o R alvse dndagda tabpacy exnnen i ised s ecessrefiadable.
granul ating process at the sane tine. (Method for

pr odu&eRG i by f FhrerreeunEP ft eherge aosteplafgarsacpngt ihetes
qwriﬁée qL toner with thin film is carried out in such

& sthate tHit RHiAsS O i SHRIRHL TR tPRETs0lid state in

a wat%%-q%%%rnediug e&s a dispersant is dissolved,
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sufficient progress of

such as binder resin, coloringmaterial, charge control agent,
release agent and finishing agent. And it is mixed with a
carrier to form a two-component developer.

Meanwhile, in a single component deveioper, a carrier
ingredient is incorporated into toner together with the other
toner ingredients such as binder resin, coloring material,
charge control agent, release agent and finishing agent, and
such toner isusedalone as adeveloper. The toner for a single
component developer is denser than that for a two-component
developer, because it includes a carrier ingredient.
Accordingly, higher sedimentation speed can be realized in

the recoveryof thin-filmcoated toner by sedimentation, which

is carriedout after the cleaning step, thus thin-film coated
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resinification on the toner surface, and sufficient

renmovability of the dispersant in the cleaning step

after thin filmformation. |If the dispersant used

cannot be renoved sufficiently in the cleaning step,

the particles of produced thin- filmcoated toner can

sonetines coal esci n th each ot her n the toner

IFTRE AR Hen BRI Tl Y cesDietsd TR0 ChbSt spar saghed can
e fer coa Iescence its average particle size

aﬁ% %%§¥E%Iéé%?%e distribution will fall into disorder,
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andsuffici ent progress resini |ca I onon the toner
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or the like is preferably used. And from the Vi ewpoi nt

ad £ sHéfabiveniet 4 eaMahieltallys Oictiadiaaparisant, ¢dbd e, copper,
cleaning step after thin filmformation, the

di ssjor seadnges ofey ably, hasna, neheitmbay, Merghtiah, bismuth,
100, 000 or less. Moure specifically, a

Hagmimh ecal ai uneinging asmasousel e hbvihn g i andiughtt was teyeand
nol ecul ar wei ght of 100,000 or less or_ a
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of. 10, 000 or less is preferably used. A

h*#z_eﬁf ec&%&cqﬁéaegmxa%@@md TRAIRF & NRiSFhte e uRRe
# ht of. 10,000, or |]ess

piaecl il S eréoﬁﬁganashﬂamgow% s ouzface is
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the ant, 1s prefera mor é
Fﬂ&f&éﬁp'&roh&l@ppﬁﬁaér £id PR 888t AUSHd®F £ oxide powders

preferably 2,000 nPas or nore, and at the sane tine
Idflﬁhéﬁéﬁmﬁﬁ&ﬂy,l@@bO@DloﬁFﬁSWders of these metals; oxide
powders of these alloys; ferrite powder; and magnetite powder.
The amount of these carrier ingredients added constitutes 1
to 60% by mass of the entire toner.

{Toner)

Toner is divided into two major types: dry toner and wet
toner, and dry toner is divided into ground toner and
polymerized toner according to its production method.

Ground toner is produced by fully mixing necessary toner
ingredients such as binder resin, coloring material, charge
control agent, release agent and magnetic agent with a mixer
such as Henschel mixer and ball mill.

Then the resultant mixture is fused and kneaded with a

heat kneading machine such as heat roll, kneader or extruder

- 5§ ~



or less, nore preferably 50,000 nPas or |ess and nuch
nore preferably 30,000 nPas or less. Fromthe

vi ewpoi nt of sufficient dispersibility of toner and
sufficient progress ofresinification on the toner
surface t he concentration of a dispersant in the
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i s decreased. For exanple, when using a dispersant

Haliery suetei yhtHeveskee mbkecul ar  wei ght of 100, 000 to

1, 000, 000 or. a 25% by nass solution of a dispersant in
vat er MARed iiesc s e i zEGh t Y taR N 060 POBNICaPdY: for
at 25G the concentration of the dispersant in the

rﬁ’S&"ﬁﬁ r % g & arh iBafi Ay Sy FeStHIrei dat PBRAYAEI Ento
e p&%%é%?gngéﬁ%:ﬂﬁ% S%fgigam Sferﬁéggplgg gioduce
(gﬁﬁgk( tgéﬁgy réﬂcfgs, oqg Iﬁ@? %LI %ggruspen31on

styrene/ nal é1c a ydr| e par

rgycsﬂrﬁreyﬁzsat(ramo onery g#tjo%lu'c% &5 p%kiit& ﬁ% rgmlon

;- copol'ymer and rene Feic a

Wﬁﬂaﬁid}gﬁwgg dpypé‘x‘/g{@ﬁ gﬁil mé‘x‘}n%tyf&?{ wﬁ@@h uses
ol igoner of ethylene/maleic anhydride partially

rd wgtepebadebyrdydi OlsySivent i AGONGNMBEomeati ® sic uble, but
preferably 30 to 80%; copol yner and ol i goner of
polymer is insoluble to directly produce toner particles and
soap free polymerization in which monomer is directly
polymerized in the presence of a water-soluble polar
polymerization initiator to produce toner particles; and a
hetero aggregation method in which first primary polar
particles are prepared by emulsion polymerization and then
oppositely charged polar particles are added to associate the
primary polar particles.

Of various production methods, methods are preferable
in which a monomer composition that contains polymerizable
monomer and other toner ingredients is directly polymerized

to produce toner particles. Seed polymerization is also

preferable inwhichpolymerizedparticlesobtainedareallowed
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et hyl ene/ mal ei ¢ anhydri de conpletely ring-opened by

hydr ol ysi s; copol yner and ol i goner of

i sobutyl ene/ mal ei ¢ anhydride partially ring-opened by

hydrolysis (ring opening ratio is preferably 30 to

80% ; copol yner and oligoner of isobutylene/naleic

anhydrlde C Iete opened by hydrol ysis;
C@? W?@bﬁ%‘?sl%ie hS RIFCFFTY

ggcellulose oI| omers derived from

Tt o¥e: Rt Yofer s derived from - 60
carb éﬂy 44&% %Sbves%ﬂﬁlqéogl%ﬁ%%¥¥f§¥mﬁfhecessary.

alkylbenz ona €s suc

_Bgﬂﬁg I e ul f at e.

Tom1 or nor e$Lg%ese %l%%gﬁg%ﬁ?éyggﬁsﬁgg%sggél

conbi planQhi 1edeRendiergt8Rethetshbbat hgPeqI@ntBNERAt 11 quid
the resinifi cation from abrlptTy progressing,

fpf efablard fad amey at Wigs ndt makhGhet @0eh ks Bh3Pensed or
and the raw material for aresin thin filmis m xed

after mipger | Al y tdiapdhyeed,esind kybiectedpebamhiikengt process
which the raw material is resinified to formcoating
farldngBosi desing tprocegsefatr afdthe sdme i hiomease t he

renifying tenperature little by little. Specifically,

the difdsdhoicnd came neduiaiga diperdtidmescrrteed gragfestlabl y

10 to 40C and the resinifying tenperature is, in ternms

of thé Hit§resf F@ﬁfﬁépat the &PréacCecmpbetanarevihbr bA3B, film

preferably 40C or higher, nore preferably 50C or higher
S w@ﬁlé%amt%%%}atmtgﬁ@.r {sispengd 1n the

f bl ,
g asofr%/t%o’@ T T RoriSEE o ofhfper sape is

Prc?g e{@%&ly@{gnﬂ%%h@éﬁ esi@'I% &erl d out

i
tmmmaUMels emng eRper at ur 8" of

LI e quiéh d NPiddide o BErh8elBhf ok CALAOP da MR ¥Rt L¥ulsion

progr essi ng,
polymerization etc., and therefore, to realize satisfactory

thin film coating, selection of a dispersant is important.
A dispersant is selected from the viewpoint of sufficient
dispersibility of toner, sufficient progress of
resinification on the toner surface, and sufficient
removability of the dispersant in the cleaning step after thin
film formation. If the dispersant used cannot be removed
sufficiently in the cleaning step, the particles of produced
thin-filmcoatedtoner cansometimes coalescingwitheachother
whenthe tonerisdriedandheatedaftercleaning. Ifthin-film
coated toner suffers coalescence, its average particle size
and particle size distribution will fall into disorder, and
if such thin-film coated toner is forcibly ground, the coating

film can sometimes peel off.
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preferably the m xture for resinification is weakly
acid; specifically, the pH of the m xture is about 3
to 6. The thin--filmcoated toner obtained as above can
be easily recovered by sedinentation in the cleaning
step after the coating step, and besides, the

di spersant ﬁan,be easi | rempved; thus, the particles

of t hd 1 R FiW%ﬁ%’trétdgtfosr%ﬁfiqﬂaer% (¢ispgredbe litypt toner
h ) by heat i ..Thus, - 61 th

SR R RRE LB E by Y bR gp sirineforg - phEEace,

h . . . , hy thin-fil ted t , ,

22t Y f@gllgtp%gsamei:15v¥n9iJ%{Eearlgo;n(gﬁg%a%blgrg?gt{%e ditke is

havi ng desiréd* average par

. . . b NP igied ‘
%%?%%%P%%%Qpﬁiéﬁg ?HEPI .n-?ﬁﬁﬁ$g%§#2%‘?§ﬁgfq% {igkﬁf t
aseROEMSi 1 LOPIACE dUshOgs ARt Wgh%sbﬁgaﬁiﬂﬁ?s%éﬁlalfter thin

etc., non-contact fusing method such as f f usi ng,

aptilfofd afd t i BeAt t 1 egsEper S 4st NGraisb PaL By NBAL B RSSHESLar
roll etc. are suitably used. In these fusing nethods,

applglcatednl @b, hedtocalees. thermal expansion of the
core toner of thin-filmcoated toner, and hence
rupt utMem spes itfiiaa iy,meaoth itdte-rsalesg u e rehiygh th econgmsend
toner is exposed and fused onto a substrate. The anount
diaving faWedslitgp vesager sdleonlAsavée hght £ HA0 0D wor dess
than _that required for causing rupture of the thin .
fF R l%ﬂamo%ﬁ%\%@ﬁi"é?lghttwom' Ay 189sydl@can@ayweight
| o g0 égninf tenperature is used as the core toner,
PO BREPT T35 Enr T TR LErPodd ) DhINOHPARERAFE-weight
C ybon. .In flash % sin i rradiatjon of, infrar
A v, E0bY Hi raue e FHA o dnal L0, 000
BLardL % 1 0L CAYPES_ SRy s BERAN3) 88
of the core toner, andf%en%§f§%%2%%§¥vﬁ¥ﬂ% ﬁ%ggé?mgiecular
weight of 1,000 or less is more preferably used.

The viscosity of a 25% by mass solution of a dispersant
in water at 25°C, as an index of the molecular weight of the
dispersant, is preferably 500 mPa‘s or more, more preferably
1,000 mPa-s or more and much more preferably 2,000 mPa-s or
more, and at the same time, it is preferably 100,000 mPa-s
or less, more preferably 50,000 mPa-s or less and much more
preferably 30,000 mPa's or less.

From the viewpoint of sufficient dispersibility of toner
andsufficient progressofresinificationonthe tonersurface,
the concentration of a dispersant in the mixture in the step
of coating by resinification is preferably 0.1% by mass or
more, more preferably 0.5% by mass or more and much more

preferably 1% by mass or more, whereas from the viewpoint of

sufficient removability of a dispersant in the cleaning step
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the thin film whereby hi gh-speed fusing can be
realized. In pressure fixing, the thin film of
thin-filmcoated toner is ruptured by application of
pressure, and therefore, if it is wused in conbination
with heat fusing or flash fusing, high-speed fixing of

GREGE G LAy TREPRRAG R SBeoF ORBFBLEBRAPY RSVPREI a7 abLY

B2 RRLIROR O SO Dihset LerRaiat: hobow diggpr Less and
i Z .

i e A kAR SR e i

thin-sdhd M coatisd $On8r 2l iI@%%ited’ because the

core toner 1s coated with a thin film Fromthe

Vi enp@inin @k i Rga- Jaht REvARG ENEIEY mdd¥icidar #8Eght,
fusing tenperafure of the coated toner as an end

ptosluehcehsrat ebarcabt e #4562k aheVey de8Pegspa el erdbbyample,
125C or |l ower and nmuch nore preferably 100C or | ower.
lwhéineud ohd o digspd heapt dsening nvemeignt wetérdge molecular
described in detail giving practical exanples;

howvegtet of t1060s 408 be luAb6r 8PBodrtdatS% y exsPplsedution of
descri bed bel ow are not intended to |imt the present

i fEfregPandnLasea bt hefmdsse vigeeisiitedis FHugif $oudBA0, 000
are commerci ally availabl e high-purity ones. Bl ockin

TRRY SEIne? ‘alsNgFABEBNbAREIANANS the g 5BSTSaR iRetheglrture
for 1 nutes usi.ng a hotpl ate r.oduct : HHP401
ehiPeatint Gartatt Rendsirdideatedn el T BRe f o eratoLe.
Sé!&f 9%a§§l¥@§ t%ggg observed using an SZ-40 (product

S

namne ereoscd%ic ni croscope manufactured by d ynpus

Cor porg@t, adgﬁf}ﬂf SRt E O B dd S iad £500 451 Nohg

officg-us esive tape. or evaluation of toner
b PLKS DNeind ERNPLRL) BSc b xHEY dES61TREEYaRAr b3iQ¥maRSE FOf
a

0.1 mass% aqueous sodi um
styrene/maleic anhydride partially ring-opened by hydrolysis
(ring opening ratio is preferably 30 to 80%); copolymer and
oligomer of styrene/maleic anhydride completely ring-opened
by hydrolysis; copolymer and oligomer of ethylene/maleic
anhydride partially ring-opened by hydrolysis (ring opening
ratio is preferably 30 to 80%); copolymer and oligomer of
ethylene/maleic anhydride completely ring-opened by
hydrolysis: copolymer and oligomer of isobutylene/maleic
anhydride partially ring-opened by hydrolysis (ring opening
ratio is preferably 30 to 80%); copolymer and oligomer of
isobutylene/maleic anhydride completely ring-opened by
hydreolysis; poly-andoligo-vinyl alcohols; oligomers derived

from hexaethylcellulose; oligomers derived from

methylcellulose; oligomers derived from
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dodecyl benzenesul fonate sol uti on (manufactured by Wako
Chem cal Co., Ltd.) and 10 parts by mass of toner
charge control agent, manufactured by Orient Chenica
I ndustries, Ltd., - 63 - ci (product nanme: BONTRON

N- 01, BONTRON P-51, BONTRON S-34, BONTRON E-84) were

d d f I bead
ear%?e&&&e‘%étw"iﬁgﬁé”aaﬁéa%%iehnz bgheBhERultorat s Pire
%%5%%%5535%31&%%8 g' fAUiPReG Wt h a 1id. This

ure” was Yfour's using a Red Devil 5400

%ﬂ%ﬁ%@%ﬁ:e rﬁ%)su L3elued %l@%ﬁy@‘ﬂ;ﬂle@é‘ﬁtﬁ@ﬂe CoTow

e glass mere then removed using a 150- mesh

SIreWR 0 o @PRISR A iGRRTERANtEORAObeagRNRd dirsprgaithation,
m xture. The obtai ned charge control agent dispersed

et P on added iauatierand of a thin-film coated

toner washing process so that it conprised 0.5 nass%

of t heoentHite miké wesiniifd cawdsin Higeopbrapitdy mesgtdrsing,

repeated 4 or 5 tines to wash the thin-film coated

troredierafily whsheemparatiiem soatteidch geaer wasdifeprsed and

transferred to a stainless steel vat, and dried for 10

Hdwr sapmatdoialed Oéo@\r@cfturbhhanyﬁwgﬂ dPenl vaR lﬁré'cf“GFiédlower

by Yamato Scientific Co., Ltd %Eroduct name: Fi 1
DH%Z?S1§éth&tng4(9€mP?ﬁétBEtea euha@(}eﬂaﬁe?amatefla

B i L e L s
i “rﬁca%ff"eédttzss%swz%tlgﬁh g LRIy 1agpe.
%?pfcﬁ T oAt e gl el b %%ré@ﬁ‘@% K
preferably 10 to 40°C and the resinifying temperature is, in
terms of the highest temperature after temperature increase,
preferably 40°C or higher, more preferably 50°C or higher and
much more preferably 60°C or higher, and at the same time,
it is preferably 100°C or lower, more preferably 90°C or lower
and much more preferably 80°C or lower.

Preferably, the highest resinifying temperature is lower
than the softening temperature of toner.

To inhibit the resinification from abruptly progressing,
preferably the mixture for resinification is weakly acid;
specifically, the pH of the mixture is about 3 to 6.

The thin-film coated toner obtained as above canbe easily
recovered by sedimentation in the cleaning step after the
coating step, and besides, the dispersant can be easily
removed; thus, the particles of the thin-film coated toner

hardly coalesce with each other even by heat drying. Thus,
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avai | abl e bl ack toner 1-1, which was for a

t wo- conponent devel oper for flash fixing. The vol une

average particle dianeter of the black toner 1-1 was 8

m its softening - 64 16 tenperature was 120C, the

bi nder resin was an ester and the coloring materi al
Fi,rst, a 25 mass%

o drpP é@%%étemoa’ﬁrhaan&)ﬁsﬁ?af?%e%%”s SEEsrheheat
8 3 i, i ) .

aﬁ%gﬁg’;%‘?%ﬁ#?efﬁs%ﬁéna‘dfpfﬁ’?"o&fvoeaie'% el nb0iRG A8 rea
CROERRLERLON Do B iMEn po FPECIUNGH 26 SIS 1S An pe

abrbQQRrhenperature into 300 parts bymass of the
aqueous nedium into which8. 2partsby nmass of

hexametiyd dldqraheadid@epr epol yner  (manuf actured by Showa
H ghpol ynmer Co., Ltd.; product nane: M ruben 607) was

m xed X4 aheamddefpPefating.thinehi esal 1mk@ate@Otdner obtained
tenperature m xture was heated over 20 mnutes to 70C

aas sobbyectedntact fesingfmedhods ueaoyi anhéat 2ohduesc.,
whereby the surface of the black toner 1-1 was coated
wieh-aonbaahi fusin@giathatheachhesr £basih ffusinan and contact
reaction was finished, the mxture was cooled to room
teaperaressuaadfupenghiaing| m koatearessnse waslnage-tare
sediment by centrifugation for 10 mnutes at 4,000

r P taREYt HPRLfi | m coat ed toner was recovered by

r enovi t.he supernatant. The tone{.sedjnentgg%meil.

The opl StTTRE of S Qi FP 1 IR SR | OE LT Bt FAgSeS
t@h&?ﬂég 'e%%%ts'i%% 3f %’é‘%gééé 't%ﬁe%”é’f E%’I%‘igrig_ﬁ! é‘g?t?d toner,
stpéernatant — was repeated on the recovered thin=TiTm

CQA% Ole A QD &Ly Qe 1 gxe tgﬁhefim' §P £ L fdgle'Peby the
coat ed toner 'was washed and the polyacrylic acid was

r 89B¥ athnehe stonsssdashedrwebl onto a substrate. The amount
of thermal energy required for heating is not much more than
that required for causing rupture of the thin film, and
therefore, if toner having a sufficiently low softening
temperature is used as the core toner, high-speed fixing can
be realized with low energy consumption. In flash fusing,
irradiation of infrared rays causes temperature increase of
the core toner momentarily, which causes momentary thermal
expansion of the core toner, and hence momentary rupture of
the thin film, whereby high-speed fusing can be realized. 1In
pressure fixing, the thin film of thin-film coated toner is
ruptured by application of pressure, and therefore, if it is

used in combination with heat fusing or flash fusing,

high-speed fixing of toner onto a substrate can be realized.
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The thin-filmcoated toner was then dried by heating at
40C, wherein there was no occurrence of coal escing or
simlar i problens, to give a thin-filmcoated toner
1-1 by a sinple pulverizing operation. Upon neasuring,
the obtained thin-filmcoated toner 1-1 had a vol une

aver agf, AL LELSe ATELEL 06,8508 hoVmahiGh (3U0088kS e

that a thin Thracfid aV|ng an verage nass
0 th
ORFFSEE 3T o8 LT LD BTl on

tBeR1i bk FLAQH hgh - MEASH IR Ny @Itﬁﬁ%v«t@ﬁ@fgf%@h‘sﬁ tion,

di aneter distribution prior to thin filmcoating an

t BedleaRal i Pahkidd @ tdhaRisel K Shnidwé s Pferf gk ehpletature,
filmcoating showed that their particle dianeter
dicherddalid s dfaenst the% higT-e itlec Sat@d tonkerehybetintdbited,
| earned that the toner particle dianmeter distribution
dbdcalise hbe gpeat kynehangecbraosdt kinhf &l whdaatfiing.

Figure 1 (a) shows an el ectron m crograph of the toner

pri or FromthewifevWpaiodaf hgohndpfeddfus ingmndhoesgasaving,
el ectron mcrograph of the toner after thin film

cbhei figsing Lemp e radiured o ff Flomn adrdsrd Fioredgagphs andpProduct
the particles of the toner were covered, and that a
thﬁrﬂ?f%%hbr%%ﬁ RgCR 1S Fodtte REefesphlvnadoih or lower

essence conti nuousl g & d5he toner surface. The
CADA. FEFf BSAFeBTEERERDL Y1 55 X LH6%F any tendency
to Coaixi%%% fé’&@w%hkﬂe esen Jdﬁ hSnEQ'oHJ' llrr}])%%ats%qt‘lbed

toner aper Irra |ate g
8P 3 SRS B SRRty o o bo

pﬁﬁ@érs%&@ﬁpik?atltﬁe eTJ-tHngb]féé Hb%@%tlﬁgdt%w Lré Aot 1ntended
thin-filmcoated toner 1-2 was prepared in the sane
to limit the present invention. Unless otherwise specified,
reagents used are commercially available high-purity ones.

Blocking Test

Toner was placed onto a slide glass, and heated for 3
minutes using a hotplate (product name: HHP401l) manufactured
by Shalman Hotplate Co. The toner on the slide glass was then
observedusinganSZ2-40 (product name) stereoscopicmicroscope
manufacturedbyOlympus Corporation, and subjectedtoapicking
test using office-use adhesive tape for evaluation of toner
blocking tendencies.

Fixing Test

Forty parts by mass of a 0.1 mass% agueous sodium
dodecylbenzenesulfonate solution (manufactured by Wako
Chemical Co., Ltd.) and 10 parts bymass of toner charge control

agent, manufactured by Orient Chemical Industries, Ltd.,
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manner as the thin-filmcoated toner 1-1, except that a
- 66 comercially avail able black toner 1-2 for single
conmponent devel opers conprising nmagnetite was used in
place of the black toner 1-1. The thin-film coated
toner 1-2 had particularly good recoverability duri ng

baPEBRuf ?%é%%aﬁﬁﬁwiﬁ%ﬁ&?ﬂ% ﬁ@Tmﬁd Eimsﬁﬂﬁziiga 5-34,
1 Thi [

 AOREROY BAf gremeagapﬁe aw&n{“ SR BT s By mass

a}ﬁ@'%}?@§§ h@a{%éh?gﬁretér &8[1 the resulting

onponen eve or flash ng|n@

a?ﬁ?&@ﬂ?ep@aﬁé'&laer <H amRbes Wsddie e%u@%etcpﬁﬁrthlasli’lﬁs Bhis

its softening ~ tenperature was the binder resin

\Aﬁixeures,taeg g2Banbheor QoM+ G STREE IFd WBS it PPN (product
bl ack. First, 300 parts by nmass of a 10 nass%

ehhmbm%mﬁdamtmreaﬁbyqwdoﬁse@pp@lqmﬁpmehmwf aqihg §Uaby beads
Mbsant o; product nane: EMA-31), 5 parts by mass of
uweaeatite ). renrardds uly nyas Sl 90 -me¢ &8 @rieivieok owerepar«ed charge
toget her, and the pH was adjusted to 3.2 using aqueous
sodntmrhydgertddisper860 partsrby mass of this

solution, 100 parts by nmass of the black toner 1-3 were

di sper'&l@@ otaignd chapaetenerohr@eniedl spebspdrikxtpyre was
mass of formalin were m xed therein at room )

t 8RfEHaA tirtde PRE °Of & i ldbRPEERPF AREF & HTRANG Process

d 20 60 d b d
185 PRkl e Refh ot § opasSh o I SHPLES Wil B The
f f the, bl k t t
M R SR %?ﬁ?erteﬁsw?%g- S Libls £9 asp, the
g3 bLgi shedoat DY ¢ BhXEUT oS, S90St TAYR coated tonex

terrper ature an coat ed
was then transferred to a stainless steel vat, and dried for

10 hours in a forced convection drying oven manufactured by
Yamato Scientific Co., Ltd., (product name: Fine Oven DH-42)
set at 40°C.

The obtained developer was filled into a commercially
available copier toner cartridge. A beta image was formed
andevaluated for fixingqualitiesusingameasuringinstrument
manufactured by Macbeth Co., Ltd., (product name: TR 927, R
filter).

Example 1-1

Thin-film coated toner 1-1

A thin film coating was applied onto a commercially
available black toner 1-1, which was for a two-component
developer for flash fixing. The volume average particle

diameter of the black toner 1-1 was 8 um, its softening
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-- 67 toner was nmade to sedinent by centrifugation for

10 mnutes at 4,000 rpm The thin-film coated toner

was recovered by renoving the supernatant. The toner

sedi mented well. The operation of again suspending in

wat er, subjecting to centrifugation sedi nentation and
reopuLDgcLbe suparaatant, o vas fepeatad .t g LECOVereene

m'coat ed tonéef our I nmes,

tetB'thE'&hH‘ H\?@E‘Egaioﬁ 3 §bé§’ﬁSPchﬁUd the

yl'ene“mal el ¢ anhydri de copolyner was renoved. The

toner pyesped, w8l hasdheddidird sbiueoshess tNg/adBs tdherid,
dried by heating at 40C, wherein there was no

ogBiEhenad af se0atessi BYsebssLYl bar g, ppobheds 410 e was
a thin-filmcoated toner 1-3 by a sinple pulverizing

ofig¢sadbiload Lhor teasiy pigpatrheaabiquaeds tredidmliving a pH
coated toner 1-3 had a volunme average particle

doéinet Braraf aBcObcantwhattbn sfidgestss$t.habna Himadrdd [parts by
havi ng an average thickness of 0.03 mwas fornmed. It
wagsshaf tearakevetdeschidedrivrack drage lpdr weglee dispersed
di ameter and the toner particle diameter distribution
dR 8 oM ERRRR T3 Witahko BP8mantisPy MR Af eddthngauanys megd um,
the toner was individually covered and. the toner

stPFREE LS - TBAT FRBE ISP %%Q%’F%‘B?UT%O%‘H? haPiPRPESRCIYMET

BBt B L% B AR ot O 0T £l hane

| LEEREATeT0CKa 8N E 0 B0 Wb L' Ohe LiSpacing

cBbRC: chPOPLLded MBS Iid G RRRPBURE 2B RIRLES fo 70°C
and subjectedtoaresinificationreaction for 2 hours, whereby
the surface of the black toner 1-1 was coated with a melamine
resin.

Once the resinification reaction was finished, the
mixture was cooled to roomtemperature and the thin-filmcoated
toner was made to sediment by centrifugation for 10 minutes
at 4,000 rpm. The thin-film coated toner was recovered by
removing the supernatant. The toner sedimented well.

The operation of again suspending in water, subjecting
to centrifugation sedimentation and removing the supernatant
was repeatedon the recovered thin-filmcoated toner four times,
after which the thin-film coated toner was washed and the
polyacrylic acid was removed. The toner washed well.

The thin-film coated toner was then dried by heating at

40°C, wherein there was no occurrence of coalescing or similar



A thin-filmcoated toner 1-4 was prepared in the sane
manner as the thin-filmcoated toner 1-3, except that a
commercially avail able black toner 1-2 for single
conmponent devel opers conprising nmagnetite was used in

pl ace of the black toner 1-1. The thin-film coated
toner.1-4 had particularly.. good recoverability durin
cBAEPHFlar FOrd BEti feit dt GHT d10f Ciad R dare by @ Simple
b :for that of the thin-film coated
tgﬁégéi?ggggxgﬁ%?gtﬁgg' Thin-filmcoated toner 1-5 A

T

. K Wﬂé%rsur%@kéoﬁﬁe(&ﬂa&qqu @ﬁ%éfﬁﬁl%@&ﬁé‘&%r%r 1-1

Tokushu Ki ka Kogyo ., Ltd., was used to disperse 1

PREESa balﬂméSaeéra?g0§HE£§&@élai§Mété@bb@_Bongrpﬁorwhich
contact fusing (volume average particle dianeter 9m

setiygebng traves e thildIG@1n ma3Q@dgoant sveyawel 8Rt cRhess
5 mass% aqueous polyacrylic acid (manufactured by Wako
ChendcaB @e.wastfoymedpo tihe walt ahned 18kxhese th4t2 thar t®ner
by mass of Mruben Resin 607 (product namne),
mawefage upadt byl Shoieme té g hpiol yer gréatlyl iohangsefeom thin
slowmy added while stirring with a stirrer

mhhihacpatkéagby MEarrern v brticy. tongn paftiiele diameter

stirring the tenperature was raised fromroom _
t%hﬁ‘éFé UF &OR PTASE, LoEiEubbH cCoptdndsand fhRtIRRL particle

Rl A0S BT YR £001 80 9 LA o ches
B2 LLLY, S58hefl ot ST8LL 400, B8 L5, Y, IREP, L Rb! LAY,
LIRSS, A1 G505 LEELRR, ot SURLoDbEERTBRE 181! M pmeces
408 08, 107 S5 00 0o Bl QA T coacing
(PLgdHE!] @ ™hows an electron micrograph of the toner prior
to thin film coating and Figure 1(b) shows an electron
micrographof thetonerafterthinfilmcoating. Itwaslearned
from these micrographs that the particles of the toner were
covered, and that a thin film comprising a thermosetting resin
was in essence continuously covering the toner surface.
The thin-film coated toner 1-1 did not show any tendency
to coalesce. When a thin layer of the thin-film coated toner
1-1 was formed on paper and irradiated with flash light, the
thin film coating was degraded, thereby fixing the thin-film

coated toner 1-1 to the paper.

Example 1-2

Thin-film coated toner 1-2

A thin-film coated toner 1-2 was prepared in the same

manner as the thin-film coated toner 1-1, except that a
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made by Hitachi Ltd. After processing, the supernatant
was discarded, and the renai ning product was washed
and dried. Upon neasuring, the obtained thin-film
coated toner 1-5 had a volunme average particle
diameter of 9.05 m which suggests that a thin film

%ékﬁ%ugle L1 RUE k6 R b avet age Spaniaee conponent
%Egﬁe?ggﬁ#r\gﬁ' sth m«?% ﬂ;lgw%l TELE5 %f&éégﬁg I?&%btlack

not n1coa g,

tBSneEOﬂﬁi Vo d @%a%'%qah'xogega <%¥ﬁgq{§h§ p@ps&tlculgrly

surface was conti nuousl Yy cover ed. m coat e

t gB8H r%c%v@r%ﬁlqtl gﬁ@l‘i\& BRY LeRI8RUY a £l nCO BRER: a SN, and

an i mge was formed using a contact” fusing apparatus
eHEEPPRE Mid & hRaterobkeforRhaeki 29 digk Nt tH&CYhin-film
and hi gh-speed fusing could be realized. Exanple 1-6
Thoatédl novaeat editoner 1-6 A thin-filmcoated toner 1-6
was obtained in the sane manner as the thin-film

coated toner 1-5, exceptEkhapla ledmercially avail abl e
toner for contact fusing was used (volunme average
particle di anet erthig-fimm gfatad dnesnperdt ure: 80C)

in which the binder resin consisted mainly of

pol ypriopytehel 1 1 ofr k@ rvay, aRpkl bt R Fed? t PemeFchally

- had I I
8%’%‘%3 ab?8rbadsh HORRR LR, SibLeh s aEnEBeLh; Erg-pomRpnent
i i ck f . 0 f d. |
”%uégriéﬁﬁi‘%??%ﬁl LR B onci o T R P ETeT Particle
7399@555 ¢ the F?QS 985& chesdia ageh pmd'§£ 'ngksﬁang

great ron1t m coati Rg,

tea&pébstukensasvwvbd n@h&'é!ﬁb&¥ fgyfﬁeﬁhgwghtéy%éfﬂaﬂa the

surface was
coloring material was carbon black.

First, 300 parts by mass of a 10 mass% ethylene-maleic
anhydride copolymer (manufactured by Mosanto; product name:
EMA-31), 5 parts by mass of urea and 0.5 parts by mass of
resorcinol were mixed together, and the pH was adjusted to
3.2 using aqueous sodium hydroxide. To 300 parts by mass of
this solution, 100 parts by mass of the black toner 1-3 were
dispersed at room temperature, and then 12.5 parts by mass
of formalin were mixed therein at room temperature. The
resulting room temperature mixture was heated over 20 minutes
to 60°C and subjected to a resinification reaction for 2 hours,
whereby the surface of the black toner 1-3 was coated with
& urea-resorcinol resin.

Once the resinification reaction was finished, the

mixture was cooledto roomtemperature and the thin-filmcoated
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conti nuously covered. The thin-filmcoated toner 1-6

did not show any tendency to coal esce. Wien an i nage
. was formed using a contact fusing apparatus equi pped

with a heat roller, blocking did not occur and

hi gh- speed fusing could be realized. In addition, the
. obt ai ned i nage possessed a parti cul

PRSP Biash Mt En 683 09n f bR e A Qoo 107mpputes
B ESH4E il AT d 0GR EpFs tBemEd Sy Fegovered by
g ORET Son B et Ear vl RIS g ek ks
s TS BRI, ) USR] E3esking

thET QIR r iR Ay BBR L RaL L 9P1 YRS REEERS TBHY l@{éqggll_ﬁéBnatant
acrylic nononer to prepare a polynerized toner. e

PR& ¥ Feblez@d dl SH1Ehe \WoT 04l itk H 1th + O £65P8H loed: foddimes,
hexanet hyl ol el am ne prepol ynmer (rmanufactured by Showa

Hi gbpol wheeh Cohe thin: fpradusitaameondt rupenwadigdwasd the
m xed therein at roomtenperature. The resulting room

t ethel aterealel xtanteydvasid eaped yoeer w2 mmntas. t The0€Coner
and subjected to a resinification reaction for 2
heaskedwieteby the surface of the polynerized toner

was coated with a nmelam ne resin. Once the .

r esi niThe dhiidr fidaccrahedasorghivstfeghepner ipthuheardag at
cgﬁledméo roomtenperature and the thin-filmcoated . .

t ORer HASTRARS R SHaS MhPCBY L EBAERIGIUGIRLIBACEBE Oppsimilar

mnutes at 4,000 rpm_.The thin-filmcoated toner was_.
RESHERRE) o TERB A Y e D S ARE TR (g & simple
sedi peration of again suspending in
mg?%?§925g?§§%F%EIP?886entrifugation sedi nent ati on and

[ emovivitod RiaSURSRAl BAL oS AP ERIAY rQnl B6at e RUHEAT 1-3
thin-fi'lmcoated toner our tines,

had a volume average particle diameter of 8.05 um, which
suggests that a thin film having an average thickness of 0.03

um was formed. It was thus learned that the toner average

particlediameter and the tonerparticlediameterdistribution

did not greatly change from thin film coating, and that the
toner was individually covered and the toner surface was
continuously covered.

The thin-film coated toner 1-3 did not show any tendency
to coalesce. When a thin layer of the thin-film coated toner
1-3 was formed on paper and irradiated with flash light, the
thin film coating was degraded, whereby the thin-film coated
toner 1-3 was fixed to the paper.

Example 1-4

Thin-film coated toner 1-4

- 68 -



after which the thin-filmcoated toner was washed and

the polyacrylic acid was renoved. The toner washed

well. The thin-filmcoated toner was then dried by

heating at 40'C, wherein there was no occurrence of

coal escing or simlar problens, to give a thin-film
coated toner 1-7 by a sinple pulverizing operation,

Upon rdeddumtigln Keadimchiteddn did- #eenPEBRRERY dReFhE- yame

had a vol une, average _particle dianeter_of 7 whi ch
ST3BReF sast Wae BPRTRLEMI merteh halfhgla 'a%Ag‘]?:‘;\@% that a

A S AR L AL D A bt
HHE L I8 AL 00 SOR0A
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gnggf:SQe%ra%'iai@)ﬂdﬁ‘PinéE%W}}:%‘ilfub%@_@%ﬁ%’edﬂn@éntation, and

esce. Wen a thin layer of the thin-film coated
t QA8 thd -JaBiD @é@@rOPeEQ@QﬁaﬁBQ b ragh aterd tiet Bhin-film
flash light, the thin filmcoating was degraded,
wBeseby tbgethinzfilmcoated toner 1-7 was fixed to
t he paper. From the above-described Exanples, it was
| earned that a | ow tendBremplie teal esce and hi gh-speed
fixing can coexist for a toner when the toner is
i ndi vidual |y forrginriidm addated ffanawdatd ng from a
resin, whereby a desired average particle - 72
di amet®T .ZndHprpriges Mexk fhiPreAvesmape @gnufaptured by

Further, it was learned_that a high resolution c d
aF SEUBBYEHF FOPYO BPer ajbd ParfatNEes SReNETPIHRS W' pares

icle di for. b .
YRS B i SL AR ) L €7 B8 SRhGH Spsing
QU QERHAL (Yestlgipld 1 O DY aRYRE AL Wik NS0 RL ARG B perature:

100°C) in 300 parts by weight of 5 mass% aqueous polyacrylic

acid (manufactured by Wako Chemical Co., Ltd.).

To the obtained mixture, 4.2 parts by mass of Miruben
Resin 607 (product name), manufactured by Showa Highpolymer
Co., Ltd., were slowly added while stirring with a stirrer
manufactured by Three-one Motor Co., Ltd. While stirring the
temperaturewas raised fromroomtemperature to 70°C, whereupon
after stirring for 2 hours at 70°C, the mixture was cooled
to room temperature.

To the obtained slurry containing the thin-£film coated
toner, 400 parts by mass of distilled water were added and
the mixture was stirred until uniform. After stirring, a
suitable amount of the mixture was split off into a centrifugal

separator tube and processed for 30 minutes at 4000 rpm using

- 69 -



of the toner in an i mge obtained by observing the

toner with an electron m croscope. Vol une average
particle diameter and particle dianeter distribution

can be measured using a nethod which enploys an

orifice, alight- scattering nmethod or simlar nethod.

I'f using a nmethod which enploys an orifice, neasurenent
carest dudaddsena rayoudi RAG CENTRFEFERT 2Pk (Paoduct name)
manuf actured by Coulter Electronics (U K. ). Average

TREER r@ééhd"faqme Ledat HE TR REIIIH SFH“GQ ra\Fé‘reaﬁé‘PFﬁPéK‘ﬁéﬁwas

of the thin film.coated on the to
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scope cul ation can st carri ed

Ojh @Xsaféfﬂ&@t'qt?@d%“t%hkoﬁe &ﬁ@btEﬁa@”@H@ttQBe&aﬁherage
nmaterial consuned in the formation of the thin filmand

thert ¥ BE Adampakli Bt He aBBkepaft e doaesteSali keribdtion
Tenperature The softening tenperature (C) can be

cal duh@t efrarsi g chaangd f rext thshofhi hetdwk ingerarad that the
constant applied pressure. In such a nethod, while
reapsengwabeindipédaaliiy obverpdesndi bhe tofi@r auafregatwas
of a sanple, the sanple is extruded froma nozzle at a
c@ﬁ@taﬂﬂoaébY|éﬁvﬁréésure wher eby the softening
tenperature  is determned fromthe tenperature at

whi ch Q‘%F@&@t‘éﬂﬁﬂw%ﬂat%ﬁd&ﬂﬂe%ﬂ Aed i Pt FheveBuEegHency
th I t h
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and high-speed fusing could be realized.

Example 1-6

Thin-film coated toner 1-6

A thin-film coated toner 1-6 was obtained in the same
manner as the thin-film coated toner 1-5, except that a
commercially available toner for contact fusing was used
(volume average particle diameter: 8 um; softening
temperature: 80°C) in which the binder resin consisted mainly
of polypropylene.

Upon measuring, the obtained thin-film coated toner 1-6
had a volume average particle diameter of 8.05 pm, which
suggests that a thin film having an average thickness of 0.03
pm was forﬁed. It was thus learned that the toner average

particlediameter and the tonerparticlediameterdistribution
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according to JIS K 7234. d ass Transition Tenperature
The glass transition tenperature (Tg, C can be
neasured by differential scanning calorinmetry or a
dynami c viscoelasticity analysis. In addition, glass
transition tenperature (Tg) can also be calculated in
accordance with the follow ng experinental fornula

adkdmfth grea tRox cbange, fromTghin (i hyiocatidi%i anfgfhat the
denotes the glass transition of tﬁg gﬁgpglo nmer

R FtP ByL I Yhens LT RCPTREEE ARDRTMr OB SHBFRresHas
takin the. sumof i. Fusing Test Enpl oyi ng Contact

FU TP YOG VR QRSERE" of toner was placed onto a slide

Penportt PRI gL i BB h2s i Flkritfor gayogndency
n@tglgo%c.l.telgc%d. bﬁhéﬂaé Hlag!élottvgé afaﬁ:ng?i usih[jda cf%'?lta,ct fusing

i hdustrial use wper (redistered trademarK: Kimw pe)

nRoLd ALt WE AL Lh i 8Bh PhBAEAE Ok MA$182RA ng0d 1 R E occur
non-fused toner fromthe slide glass. The anount of

tORE i SHBEPe &Y FdhdecShl dloafier] Wed NgInaaddition, the
esti mated by visual observation, whereupon the toner
ushhiginedl imhge pesseecevaduat pdrbasedaphy hbghfoébsoliihgon.
criteria: A Mst of the toner remai ned on the slide

gl ass and nost of the tBremphaslfiised to the slide

glass; B: Half or nore of the toner renmined on the

slide glass and Tt forlmmaeateEd tengoder’ was fused to
the slide glass; C Half or nore of the toner had been

wi ped AfIUiRter RN N R FIBRN AR A LY i it - ekt Tty !

fused to the slide g|ass; .and D. Nost of the toner had
oot gy Date Bere iRy AadD Pagt L REn e SR e ARy Fihe Hoftomer

fus
an

Sdzo parts by mass of n-butylacrylate monomer. After
dispersing for 5 hours, the mixture was heated to 60°C and
2.3 parts by mass of 2,2'-azobis(2,4-dimethylvaleronitrile)
were added thereto. Seedpolymerization was performed using
an acrylic monomer to prepare a polymerized toner.

The polymerized toner was cooled to room temperature,
and hexamethylolmelamine prepolymer (manufactured by Showa
Highpolymer Co., Ltd.; product name: Miruben 607) was mixed
therein at room temperature. The resulting room temperature
mixture was heated over 20 minutes to 70°C and subjected to
a resinification reaction for 2 hours, whereby the surface
of the polymerized toner was coated with a melamine resin.

Once the resinification reaction was finished, the
mixture was cooled to room temperature and the thin-filmcoated

toner was made to sediment by centrifugation for 10 minutes

- 71 -



Furthernore, in the above fusing test enploying contact
fusing, the required mninmumtenperature for the fusing
qualities to be evaluated as an "A" was neasured as the
fusing tenperature (C . (Fixing Test Enploying

Non-contact Fixing) A given anmount of toner was placed
onto conmerci al | avai | abl e PPC%%Q and irradiated

whEhdt PERtTER - a ttd}lﬁl 35 Gat |We(ff & (15998"?6301 by
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toner renal
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estinma Yy vi sual ereupon oner

fhxtag QH@Ehttﬁé YRE g-eYahuabedehasgdePnNwhBewababHOWNATthe
criteria: A Mbst of the toner renmai ned on the PPC

pppeyachgldbyacadywak rbfoteder tiesd edher ecadioed heell.
sel |l otape, and nost of the toner was fixed to the PPC
paper ;The tHEin-Hilrdalkbatedmorenfwddheheondriednay reditdmg at
the PPC paper, half or nore of the toner had not
adpte edrheoetinet lnet ¢ vespeg ocaud rikalck of coedesefingher similar
toner was fixed to the PPC paper; C. Half or nore of
tﬁéolpéﬁ@ﬁ dte sbverendhinofl HhecqrEd et Il foyor simple
i of .the toner had adhered to the sell otape,
¥BY1RAPE BPSEBEACBF the toner was not fixed to the

o TR RN R R T

sghhal geimghaeveerba\/gggsm%&etéﬂlara@@& o7 WAtu 1 8 dubBests
that a thin thin-film having an average thickness of 0.02 um
(calculated by stoichiometry) was formed. The softening
temperature was 80°C. Observation using an electron
microscope showed that the toner was individually covered,
and that a thin film comprising a thermosetting resin was in
essence continuously covering the toner surface.

The thin-film coated toner 1-7 did not show any tendency
to coalesce. When a thin layer of the thin-film coated toner
1-7 was formed on paper and irradiated with flash light, the
thin film coating was degraded, whereby the thin-film coated
toner 1-7 was fixed to the paper.

From the above-described Examples, it was learned that
a low tendency to coalesce and high-speed fixing can coexist
for a toner when the toner is individually formed into a thin

film coating from a resin, whereby a desired average particle
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’ V

Bl ocki ng Test An obtai ned toner was subject to shaking
and a tap-and-f ill procedure to fornma layer from1 to

. 1.5 cmin thickness. After the layer was heated for 24
hours at 55C, the bl ocking tendency of the toner was
eval uated according to its tendency to pass through a

. vi brated sieve having apertures of 180 mand 63 m
YPericticrat gy pardligdectimt el el emsanaNgabizefe Further,
coarsest toner that did not Eass through 180 m and
AdnepAckPdNehEhated M) 680 11ké ORaSAT MRS oPe tiRAL12ed.
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Vhﬁ{ éléeﬁiéﬁ&ﬁc&lﬂscdp@ whivehuheQ pardge pyrohsbe dfi agleass and
beads (dianeter 2 mMm) were added. The resulting
rpadt tir €l evals ambaegedt st nitou i vesael be hat swaedeggi ppednethod
with a lid. The mxture was ground for 2 hours using a
Redi Pewinp 1 546G pr biluce , Raime)h t reralf textineuebhofked similar
Devi | Equi prent Co. The gl ass beads were then renoved
usg e d. 190 mssings ise we the d mdishe eardipdisgerc Gitifdice.
agent di spersed m xture, The obtai ned chargﬁ contr é .
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The average thickness of the thin filmcoated on the toner
can be arithmetically calculated from the average particle
diameter of a toner prior to coating and the average particle
diameter of the toner after coating. Calculation can also
be performed by fixing the thin-film coated toner in an epoxy
resin or the like, cutting, and observing the cut face with
an electron microscope. Calculation can still further be
carried out by arithmetic calculation from the amount of raw
material consumed in the formation of the thin film and the
average particle diameter of the toner.

Softening Temperature

The softening temperature (°C) can be calculated using

a melt extrusion method under a constant applied pressure.

In such amethod, while raising the temperature of a prescribed
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The washed thin-fil mcoated toner was then transferred

to a stainless steel vat, and dried for 10 hours in a
forced convection drying oven manufactured by Yamato
Scientific Co., Ltd., (Product nane: Fine Oven DH 42)

set at 40C. The obtai ned devel oper was filled into a
commercially available copier toner cartridge. A bet
AR e FoPABR L SantnE SRR & T GrUTURST FRUA P hagzte at

he foll owi n criteri ne

accordjng, to usi a asurin
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of practical éé ects Exanple 2-1 Urea resin thin-film
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applied in the follow ng manner onto a commercially

avathp e €1 F el Patg allebee calltu MldByavREagendairid kel test

di aneter of the enployed fusing - 77 toner was 8 m

idscepdimnitg JEITRra234 e was 80C, the binder resin

was an ester (glass transition tenperature: 45C) and

the col ori ng mGarisal Twas sddrilbon Tempelratiirest, 1 nol e

of urea and 2 noles of formal dehyde were condensed at

75C i Thehelpsedades idfi canhenparabugevidaa Wisgande measured

syrupy_substance. This substance was subjected to
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adjusted to 60 mass% to obtain a .cancentrated L
oY LRER SRS B Bam R oLy HS Nkt U Wik LR GRgens it on
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a concenttatron o mass undred parts
1/Tg = Z(1/Tgi)

wherein Tgi denotes the glass transition of the homoploymer
obtained by polymerizing the i*™ monomer, and £ denotes taking
the sum of 1.

Fusing Test Employing Contact Fusing

A given amount of toner was placed onto a slide glass,
andheated for lminuteat acertaintemperatureusingahotplate
(product name: HHP401l) manufactured by Shalman Hotplate Co.,
Ltd. Anindustrial usewiper {registeredtrademark: Kimwipe)
manufactured by Crecia Corporation was used to wipe non-fused
toner from the slide glass. The amount of toner remaining
on the slide after wiping was estimated by visual observation,
whereupon the toner using qualities were evaluated based on

the following criteria:
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mass of the fusing toner were dispersed at room
tenperature into 300 parts by mass of the aqueous
medium into which 1. 5 parts by mass of the
above-descri bed concentrated precursor of urea resin
were m xed at roomtenperature. The resulting room

t enper at ' e was heated over 20 m nutes_to 70C

e m xtur (
and subf SH0OF FhE £OBPHI THAA NEh Oehhe i Tri-de Blags and most

h wh b h f f f usi
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onper St AT ek HIEEGE KR, LR EFIRAED Bl T Byass
sadbNgAL £ byr Qﬁﬂ'%"d‘f"’%‘l@ anteQrw;Q B 004 &5, t"’]"fcje %,;/ﬂ%% glass;

rpm The thin-filmcoated toner was recovere

renovi g HNE s¥Nes PEIANthe THENE PRI BRENTRIEEM ¥ | whereby
The operation of again suspending in water, subjecting

t haC€ndr iridigatd Pre e diofet ahkORoBNEl €AV Nthd RQ ide glass;
supernatant was repeated on the recovered thin-film

ceatled toner four tines, after which the thin-film

coated toner was washed and the polyacrylic acid was
renoveld: Mot toharhevdsitedr weld beEre wilpient biflfn ebatrethy most
toner was then dried by heating at 40" C, wherein there
wa§ hRBeotenerenas optcdubedeing or sinilar problens,

to give a urea resin thin-filmcoated toner 2-1 by a

si nmpl FPRFNRFTOT ¢y igpEhatakave Oysangebsatianplayigig contact
ogtained gﬁea resin thin-filmcoated toner 2-1 had a

Vv

PohBYIavEPEgECBHFFRE| BIRFGHB: EPMBPIEtHEEpAPT RhRPchUSiNg
t hin thin-film, [ )
SHREEREREL 1 B8 ST d e AR RS SRBSHEES e gusing
' hi &= i | ted t 2-2 d 2-3 U
t%%@%é?ﬁFﬁF%iFﬂgkgagggo?oﬁersog?gsand 2?2 wer e e

PYEDALAY £8stNEnBR8Y: ABNNEh-8Snthec UpEihgsi N Lhi n-film
-1, pt that the averagé coating
thi ckrresgi w@s dmslent of toner was placed onto commercially
available PPC paper, and.irradiated with light at a certain
lamp intensity (from 0 to 10 levels) using a commercially
available xenon flash lamp. After that, office use sellotape
(registered trademark) manufactured by Nichiban Co., Ltd.,
was pasted and then peeled off to adhere and remove non-fixed
toner from on the PPC paper. The amount of toner remaining
on the PPCpaper and the amount of toner adhered to the sellotape
after removal was estimated by visual observation, whereupon
the toner fixing qualities were evaluated based on the
following criteria:
A: Most of the toner remained on the PPC paper, hardly

any of the toner had adhered to the sellotape, and most of

the toner was fixed to the PPC paper;
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to be 0.1 pmand 0.6 ~Lm A fusing test enploying
contact fusing was carried out on the urea resin
thin-filmcoated toners 2-1 to 2-3 thus obtained to
determi ne the fusing tenperature, nelam ne resin
thin-filmcoated toners 2-1 to 2-3 prepared by
resinification of a hexanethyl ol nel am ne prepo

r
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Pglodr 3, af@l am ne resin thin-filmcoated toners 2-1 to
2-3 prepared by resinification of a
hexamat had tired farthee topreepdiyimaw tomretmhdnsonf abe 8PCapaper,
fusing toner, and a fusing toner which was not forned
who Hit o S heatenepdtdadgdiifired ssuthe saldl otgdrawn wihe redyl wost
2. As is clear fromTable 2, the urea resin thin-film
coht blde toperswas1neb Digefatiot HeesBRe BRP@Ppr oxi matel y
the same fixing tenperature as the fixing tenperature
of the flash fusing toRaPSKWAFCREAED not have a
surface coatln% her eo

%
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toners prepared by resinification
of the toner was evaluated according to its tendency to pass

through a vibrated sieve having apertures of 180 um and 63
um. Specificallyevaluatedwerethemass% (WC) of thecoarsest
toner that did not pass through 180 pum and remained on the
180 pm sieve, the mass% (WM) of the toner that passed through
180 um but did not pass through 63 um, which remained on the
180 um sieve, and the mass% (WF) of the finest toner that passed
through 63 um and did not remain on any of the sieves.

Image Forming Ability

Forty parts by mass of aqueous 0.1 mass% sodium
dodecylbenzenesulfonate {manufactured by Wako Chemical Co.,
Ltd.,) and 10 parts by mass of toner charge control agent,
manufactured by Orient Chemical Industries, Ltd., (product

name: BONTRON N-01, BONTRON P-51, BONTRON S~34, BONTRON E-84)
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of a hexanet hyl ol nel am ne prepol ymer on the surf ace of

a fusing toner, and a f -using toner which was not

formed with a surface coating. The results are shown

in Table 3. As is clear from Table 3, the bl ocking
tendencies of the wurea resin thin-filmcoated toners

2-1 to 2-3 were sufficiently low An imge formng

gt e tneaaptedv@uteateiwti dutl Whpakésubpanasesifnglass beads
thin-filmcoated toners 2-1 to 2-3, in which the
el@iame e 2revyreserssidache dbeaigradl timmasxhure g charged
acceptable; that is, fusing could be carried out at a
stRtAIR VoSSRt Bhper¥d 6ssv PRy wikd Aehtdendiymixture was

(FRETRBUIOF b SHOHE creth™ et cray Londll s serefeghanane)
SRER:0c 45005t B U ISBLOBERR: ) TR 460 B e
then removed using a 150-mesh sieve to prepare a charge control
agent dispersed mixture.

The obtained charge control agent dispersed mixture was
added at the end of the toner washing process so that it was
0.5 mass% of the entire mixture. The washing operation was
then repeated 4 or 5 times to wash the thin-film coated toner.
The washed thin-film coated toner was then transferred to a
stainless steel vat, and dried for 10 hours in a forced
convectiondrying oven manufactured by Yamato Scientific Co.,
Ltd., (Product name: Fine Oven DH-42} set at 40°C.

The obtained developer was filled into a commercially
available copier toner cartridge. A beta image was formed
and evaluated for fixing qualities according to the following
criteriausing ameasuring instrument manufactured by Macbeth
Co., Ltd., (product name: TR 927, R filter}.

A: A high quality image was obtained

B: An image that could stand up to actual use was obtained

C: Animage was obtained havingariskof practical defects

Example 2-1

Urea resin thin-film coated toner 2-1

A thin film made from a urea resin was applied in the
following manner onto a commercially available fusing toner.

The volume average particle diameter of the employed fusing
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toner was 8 um, its softening temperature was 80°C, the binder
resin was an ester (glass transition temperature: 45°C) and
the coloring material was carbon black.

First, 1 mole of urea and 2 moles of formaldehyde were
condensed at 75°C in the presence of ammonia to give a viscous
syrupy substance. This substance was subjected to vacuum
evaporation, andits resinconstituent was adjustedto 60mass$%
to obtain a concentrated precursor ¢f urea resin:

Next, a 25 mass% aqueous solution of polyacrylic acid,
which had a solution viscosity of 8,000 mPas at 25°C, was
dissolved in water to prepare an aqueous medium having a pH
of 4.5 and a concentration of 5 mass%. One hundred parts by
mass of the fusing toner were dispersed at room temperature
into 300 parts by mass of the aqueous medium, into which 1.5
parts by mass of the above-described concentrated precursor
of urea resin were mixed at room temperature. The resulting
room temperature mixture was heated over 20 minutes to 70°C
and subjectedtoaresinificationreaction for 2 hours, whereby
the surface of the fusing toner was coated with a urea resin.

Once the resinification reaction was finished, the
mixture was cooled to roomtemperature and the thin-filmcoated
toner was made to sediment by centrifugation for 10 minutes
at 4,000 rpm. The thin-film coated toner was recovered by
removing the supernatant. The toner sedimented well.

The operation of again suspending in water, subjecting
to centrifugation sedimentation and removing the supernatant

was repeatedon the recovered thin-filmcoated toner four times,
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after which the thin-film coated toner was washed and the
polyacrylic acid was removed. The toner washed well.

The thin-film coated toner was then dried by heating at
40°C, wherein there was no occurrence of coalescing or similar
problems, to give a urea resin thin-£film ceoated toner 2-1 by
a simple pulverizing operation.

Upon measuring, the obtained urea resin thin-filmcoated
toner 2-1 had a volume average particle diameter of 8.05 um,
which suggests that a thin thin-film having an average
thickness of 0.03 um was formed.

Examples 2-2 and 2-3

Urea resin thin-film coated toners 2-2 and 2-3

Urea resin thin-film coated toners 2-2 and 2-3 were
prepared in the same manner as the urea resin thin-film coated
toner 2-1, except that the average coating thickness was made
to be 0.1 um and 0.6 pm.

A fusing test employing contact fusing was carried out
on the urea resin thin-film coated toners 2-1 to 2-3 thus
obtained to determine the fusing temperature, melamine resin
thin-film coated toners 2-1 to 2-3 prepared by resinification
of a hexamethylolmelamine prepolymer on the surfaceof a fusing
toner, and a fusing toner which was not formed with a surface
coating. The results are shown in Table 1.

As is clear from Table 1, the urea resin thin-film coated
toners 2-1 to 2-3 had the same or approximately the same fusing
temperature as the fusing temperature of the flash fusing

toners which did not have a surface coating thereon, and could
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fuse at a lower temperature than the melamine resin thin~film
coated toners 2-1 to 2-3.

In addition, a fusing test employing non-contact fusing
was carried out on the urea resin thin-film coated toners 2-1,
2-2 and 2-3, melamine resin thin-film coated toners 2-1 to
2-3 prepared by resinification of a hexamethylolmelamine
prepolymer on the surface of a fusing toner, and a fusing toner
which was not formed with a surface coating. The results are
shown in Table 2.

As is clear from Table 2, the urea resin thin-film coated
toners 2-1 to 2-3 had the same or approximately the same fixing
temperature as the fixing temperature of the flash fusing
toners which did not have a surface coating thereon, and could
fuse at a lower temperature than the melamine resin thin-film
coated toners 2-1 to 2-3.

Furthermore, a blocking test was carried out on the urea
resin thin-film coated toners 2-1, 2-2 and 2-3, melamine resin
thin-film coated toners 2-1 to 2-3 prepared by resinification
of a hexamethylolmelamine prepolymer on the surface of a fusing
toner, and a fusing toner which was not formed with a surface
coating. The results are shown in Table 3.

As is clear from Table 3, the blocking tendencies of the
urearesinthin-filmcoated toners 2-1 to2-3weresufficiently
low.

An image forming ability test was carried out on the urea
resinthin-filmcoatedtoners2-1to2-3, inwhichtheevaluated
results for the obtained images were all acceptable; that is,

fusing could be carried out at a suitably low temperature,
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the heat energy necessary for fusing could be obtained, the
fusing time could be shortened, and energy conservation and

speeding-up of the fusing process could be realized.
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at 4,000 rpm The thin-filmcoated toner was recovered
by renoving the supernatant. The toner sedi nented
wel | . The operation of again suspending in water,
subjecting to centrifugation sedi nentati on and
renovi ng the supernatant was repeated on the recovered
thin--filmcoated toner four tings, -- 85 after which
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di aneter of 8.05 m which suggests that a

tfirief Wa Ha, NPt 8% PHRITAGR; téﬁp@%ﬁ€§§e0afaé)8@gc Mt#@Sbinder
formed. A fusing test enploying contact fusing was

caegiredvazutan estele (gLeasresamsibidn fidmpanat etk  aeC) and
2-4 thus obtained to deternine the fusing tenperature.
Titee fasioninemeret ek wawmscdild® heckby it was

| earned that fusing could be carried out at a

suf fi &l -yal Hmasierargons shbnt bomiof ﬁ’glﬁ/§§ﬂfylﬂ/§830ldr
f‘{j&rﬂ’gr carried out by non-contact fixing,

drad rﬁatsq}r%w CELTPBEE L P F | RO QRULMERR- Sa\g% 25°C, was
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AR AB R %539:%%33%[%1w%25§ PPREOLRPL (yasThree
b ffi . .
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al ne mage were al accepta

T
mass of the fusing toner were dispersed into this mixture at
room temperature, into which 12.5 parts by mass of formalin
were further mixed at room temperature. The resulting room
temperature mixture was heated over 20 minutes to 60°C and
subjected to a resinification reaction for 2 hours, whereby
the surface of the fusing toner was coated with a urea resin.

Once the resinification reaction was finished, the
mixture was cooled to room temperature and the thin-filmcoated
toner was made to sediment by centrifugation for 10 minutes
at 4,000 rpm. The thin-film coated toner was recovered by
removing the supernatant. The toner sedimented well.

The operation of again suspending in water, subjecting

to centrifugation sedimentation and removing the supernatant

was repeated on the recovered thin~filmcoated toner four times,
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be obtained, the fusing tinme could be shortened, and

energy conservation and speedi ng-up of the fusing

process could be realized. Exanple 2-5 - 86 Urea

resin thin-filmcoated toner 2-5 Athin filmmde from

a urea resin was applied in the follow ng manner onto

a commercially available fusing toner. The vol unme

aﬁ/%tic%\rgéﬂpwm i ehe dhberef bimotozbed ehphoyedas usa sigedt angrthe
m its softening tenperature was 80C, the binder

r%%wﬁ%iéhaﬁu FEHRrvayl %%‘%OY?%nsﬁh%rﬁqf‘@ﬁ)é%hﬂcb weqlgc)

and éh Iorln mat er i was carbon bl ack. First
35 madi EBiBosatnoret e ARyt Y EAd oY BRRERNT at
L t
P TR R TR Bbeor bt 2060 ﬁg’sg%gaﬁ%bﬁ% o Similar
Th b

o o MR PRSI P EnEEe ARt e St Rl 54 by

S p@frﬁﬁlé))h!‘ﬁ?érﬁlﬁ% S&%}% , whi ch m xture was
um hy

adj usted w th aqueou droxide to give a pH of
3. 2. @ﬁ%nﬁh@géﬁﬂlﬁértt%e%!b@@?fﬁegfurtel?aeréélf'hQ%lnt—%q coated

were dispersed into this m xture at roomtenperature,

|tdree sM2i-@hhdd. & pAndnee By erage phrioemal diamer&r X ed o8t ym,
room tenperature. The resulting roomtenperature

mhdialr eswpse s thedttenk averh 20 th ik £51d hHOTh@ngh average
subjected to a resinification reaction for 2 hours,
Werdmessheo Ut fEtaiofwahefdusédig toner  was coat ed

wth a urea resin. Once the resinification reaction was
fini sheUStRE tefkiemrl awsne coindRao flusema wagecaruied out
and the thin-filmcoated toner was made to sedi nent by
SEhtTAs 0§&S Sﬁ’sfl&r ti}enmfﬁ&fne§°a5ﬁd4teoerr§nﬁ tthes obtalned

th| i_lL.m.coat ner was recovered renovi ng the
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was 110°C, whereby it was learned that fusing could be carried
out at a sufficiently low temperature. When a fixing test
was further carried out by non-contact fixing, it was learned
that fixing could be carried out at a sufficiently low
temperature. When a blocking test employing non-contact
fusing was carried out, it was learned that blocking could
be sufficiently suppressed.

An image forming ability test was also carried out, in
which the evaluated results for the obtained image were all
acceptable; that is, fusing could be carried out at a suitably
low temperature, the heat energy necessary for fusing could
be obtained, the fusing time could be shortened, and energy
conservation and speeding-up of the fusing procéss could be

realized.

Example 2-5
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The operation of again suspending in water, subjecting
to centrifugation sedinmentation and renoving the
supernatant was repeated on the recovered thin-film
coated toner four tinmes, - 87 after which the
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toner were dispersed into this mixture at room temperature,
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into which 12.5 parts by mass of formalin were mixed at room
temperature. The resulting room temperature mixture was
heatedover 20 minutes to 60°C and subjectedtoaresinification
reaction for 2 hours, whereby the surface of the fusing toner
was coated with a urea resin.

Once the resinification reaction was finished, the
mixture was cooled to room temperature and the thin-filmcoated
toner was made to sediment by centrifugation for 10 minutes
at 4,000 rpm. The thin-film coated toner was recovered by
removing the supernatant. The toner sedimented well.

The operation of again suspending in water, subjecting
to centrifugation sedimentation and removing the supernatant

was repeatedon the recovered thin-filmcoated toner four times,
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conservation and speedi ng-up of the fusing process

could be realized. 88 Exanple 2-6 Urea resin

thin-filmcoated toner 2-6 A quinacridone pignment and

alum numdi-tert-butyl salicylate were m xed into 100

parts by mass of a styrenenonomner and 20 parts by

mass of n-butylacrylate nononer. After dlsper3|ng for
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% éﬂﬁpl‘éeﬁﬂ\?&{‘zl% dﬁaékﬂf ated toner 2-1. Upon

nmeasuring,” the obtaihed thin |In1coated toner 2-6 had

a vol wpbreMes3deiRg! tind spdhanBlalr&d r8s9R tHMn-YWi icoated
suggests that a thin thin-film having an average

thoekpess hall 8. ¥l uneas draigedarfitisl Agahesér of 8.05 um,
enpl oyi ng contact fusing was carried out on the urea
rasichtsaggéstm cloat esd thiertRib-fhlm bbtangedn bverage
deternmine the fusing tenperature. The fusing

t empek e 35 e f WS M OS; folreedby No dedectearmath ahgploration
fusing could be carried out at a sufficiently |ow
tefpelat bk ke, \Were aoPssrvgdt est was further carried

out by non-contact fixing, it was |earned that fixin
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tc?rrlmtehza-atul'lrre(:"a rvéhselnn hllnoci'k lrlllg coa ed\l\%%n%e}:r r2l—%dt?1us o¥>ta1ned
to determine the fusing temperature. The fusing temperature
was 110°C, whereby it was learned that fusing could be carried
out at a sufficiently low temperature. When a fixing test
was further carried out by non-contact fixing, it was learned
that fixing could be carried out at a sufficiently low
temperature. When a blocking test was carried out by
non-contact fusing, it was learned that blocking could be
sufficiently suppressed.

An image forming ability test was also carried out, in
which the evaluated results for the obtained image were all
acceptable; that is, fusing could be carried out at a suitably
low temperature, the heat energy necessary for fusing could
be obtained, the fusing time could be shortened, and energy
conservation and speeding-up of the fusing process could be

realized.
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non-contact fusing, it was |earned that blocking could
be sufficiently suppressed. An inage formng ability
test was also carried out, in which the eval uated
results for the obtained image were all acceptabl e;
that is, fusing could be carried out at a suitably |ow
tenperature, the heat energy necessary for fusing could
be obtained, the fusing Exampk®udtb be shortened, and

energy conservation and speedlng up of the fu5|ng
process couwXF3 2 @3 )
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resini ficati’on wi t hout. fusing at the toner
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urea resin COI’TprI Si ng at |l east one of urea and a urea

ded e/ aldded enélrato | edde PPB19hek@r AR dahysle pRYF o med using
formal dehyde derivative. Toner Shape Factors The toner
Vs DhSEY e thdifinkyr ad elreglaren arpolgseepesd theeei havheg a
obt ai ned i mage was anal yzed as a projection chart of

thel drom ez vé vagergesot pobatd odmaspdero £i 8 yuriDSF) ,  aver age
roundness (SFR) and average surface unevenness (SFC).
Exanpl|he3 pplyTeinized wotsat #dst eeeded 1o- rogm hempepature,

filmmade froma nelam ne resin was applied in
whereby a urea resin thin-film coated toner 2-6 was obtained

with good productivity, and without isclation of the monomer,
in the same manner as the urea resin thin-film coated toner
2-1.

Upon measuring, the obtained thin-film coated toner 2-6
had a volume average particle diameter of 8.05 pm, which
suggests that a thin thin-film having an average thickness
of 0.03 um was formed.

A fusing test employing contact fusing was carried out
on the urea resin thin-film coated toner 2-6 thus obtained
to determine the fusing temperature. The fusing temperature
was 110°C, whereby it was learned that fusing could be carried
out at a sufficiently low temperature. When a fixing test
was further carried out by non-contact fixing, it was learned
that fixing could be carried out at a sufficiently low

temperature. When a blocking test was carried out by
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the follow ng manner onto a commercially avail abl e

pul veri zed fusing toner. The vol une average particle
di aneter of the enployed fusing toner was 8 m its
softening tenperature was 80C, the binder resin was an
ester (glass transition tenperature: 45C) and the
coloring material was carbon black. First, a 25 mass%
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solution viscosity of 8 000 nPas at 25C, was
cﬁ%%%&%%ﬁPW¥Vv%HERr?%Fiﬁepare an aqueous nmedi um havi ng

a pH of 4.5 and a.concentration of 5 mass% One .
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resulting roomtenperature mXxture was heated over 20

B&ER% i boeheafdssHB] €6h8d:d®1@ B ShirftietRid ,0Bnd energy
reaction for 1 hour, whereby the surface of the fusing

t Oes e MRSt LOMtBH Wipleld da niEupb et hé eBidh ng Brddeddiiceuld be
was then heated to 70C and held at that tenperature
fogaRibedir s under stirring. After that, the m xture was
cooled to roomtenperature and the thin-film coated

t oner By théeaboveeditnwas byargedttliftudpdoickinoregdstance
m nutes at 4,000 rpm_The thin-film coated toner was .
raR@iered anparatiien §ushadsepRerenatiit byhesingmeurea resin
sedi mented well. The qgperation of again suspending in
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w@ﬂghtéggrt &Pfgéép1coated toner was washed and the

It was also learned that blocking resistance and
low-temperature fixing can coexist by using a urea resin
surface coating toner formed by resinification without fusing
at the toner surface of the toner with a concentrated precursocr
of urea resin comprising at least one of urea and a urea
derivative and at least one of formaldehyde and a formaldehyde
derivative.

Toner Shape Factors

The toner was observed using an electron microscope,
wherein the obtained image was analyzed as a projection chart
of the toner for measurement of sphericity (DSF), average
roundness (SFR) and average surface unevenness (SFC).

Example 3-1

Thin-film coated toner 3-1
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pol yacrylic acid was renoved. The toner washed wel|.
The thin-filmcoated toner was then dried by heating at
40C, wherein there was no occurrence of coal escing or
simlar problens, to give a thin-filmcoated toner 3-1
by a sinple pulverizing operation. Upon neasuring, the
obtained thin-filmcoated toner_ 3-1 had a vol une . .
aver ade thdint fdle ardpefEpmop BedsMinenrpERn ¥aggaRPsied in
that a_thin thin-filmhaving an average thickness _of .
obhr3 fﬁ#@ﬁglﬁameq Prhas ?%’G‘%ﬂf %Ja??-uiﬂ aviRatl ae peheprized
average particle diameter did not greatly change fro
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di ter i.stribution pri to . thin filmcoati
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| earmes ¢ had : hBec] %ar%rp@abhe&@ngimlefal fhstdd ¥ Back.

did also not greatly change fromthin film coating.

Fi gur erid{sd), ahP9vsnaaiteh8eERHAR §bCHOJ6RARIY pbiherkaneracid,
after thin filmcoating but prior to therml nol ding.

Rilglcle hdd (D)sshovsomnv B3 &sd 11OR ¢F C8 pQI@PHP&% talte 2560¢er was
after thermal nolding. Fromthese mcrographs it was
cdiessdvédamed tierato phepaoaein Smpowasnddinumedhaving a pH
spherical shape as a result of the thermal nolding.

RO tthesd aiconighiptation ok nhed? | e duisned parts by
toner was individually covered and a thin film

dEF SUf ridorbeveriassrddad fysiag §ooest FRIgudLypersed at

covered the toner_ surf 92 The fact that the surfaﬁgum

R G TREE 2ETAE RIS ORRA T P TS Ay ThRATIRGUS iR
:{ﬁ;ﬁgﬁ&ﬁbﬁggﬁgﬁb%%%géggggfAé¥gﬁé¥ﬁ§£ghégfémfﬁ@ggepolymer
(manufactured by Showa Highpolymer Co., Ltd.; product name:
Miruben 607) was mixed at room temperature. The resulting
room temperature mixture was heated over 20 minutes to 55°C
and subjected to a resinification reaction for 1 hour, whereby
the surface of the fusing toner was coated with a melamine
resin.

The mixture was then heated to 70°C and held at that
temperature for 2 hours under stirring.

After that, the mixture was cooled to room temperature
and the thin-film coated toner was made tc sediment by
centrifugation for 10 minutes at 4,000 rpm. The thin-film
coated toner was recovered by removing the supernatant. The
toner sedimented well.

The operation of again suspending in water, subjecting

to centrifugation sedimentation and removing the supernatant
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Measurenent of the shape factors of the toner prior to
t hermal nol di ng showed that the share as a whole of the
toner which had a sphericity (DSF) of 0.85 or greater
was 68% by mass, that average roundness (SFR) was
1.7, and that average surface unevenness (SFC) was
1.4. on the other hand, neasurenent. of the _ shape
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sphericity Is sufficren average roundness 1s

SpEdh LRS! | o O and hitWHiage WRRKENReSe  3-10Wy 83Bimple
be fornmed sinply, at low cost and at a sufficient

ps@ket i ¥ihy dyefHrrémg on the surface of the toner a
surface coating which mainly consists of a

t her nujeirt megsoeshy, thepbitadineg shpowdelrdcdoned twiridr 3-1
heat w thin the tenperature range where the

tied nosetlumg aesrage i ganolcdegl baleatte A ¢£s8 . Maspal sehich
carried out for image formng ability on the thin-film
corgees tvrdrad-al thim dhighdues hpatinghent aMerage thickness
possessed sufficient transportability and in which an

| YRS Ohatm P S fgamedent Lte¥BButhYs Wwa3rpBdathad, the toner
wherein the eval uat ed resg%%f wer e acc

PR Ee Pr e iR R FoTeB8e5 I CARASR FRPm thin
R R4 T 0 D B L e
distribution prior to thin filmcoating and the toner particle
diameterdistributionafterthinfilmcoatingshowedthattheir
particle diameter distribution functions were the same,
whereby it was learned that the toner particle diameter
distribution did also not greatly change from thin film
ceoating.

Figure 4 (a) shows an electron micrograph of the toner
after thin film coating but prior to thermal molding. Figure
4 (b) shows an electron micrograph of the toner after thermal
molding. From these micrographs it was clearly learned that
the toner shape was formed in a spherical shape as a result
of the thermal molding.

Fromthesemicrographs, it was also learned that the toner

was individually covered and a thin film consisting of a

thermosetting resin continuously covered the toner surface.
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fusing toner. The vol une average particle dianeter of
the enployed fusing toner was 8 m its softening
tenperature was 80C, the binder resin was an ester
(glass transition tenperature: 45C) and the coloring
material was carbon black. First, part by 1 nol of
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8, 000 nPas at olved In water to prepare

afh@ﬂwgpukﬁalraeldwgheagan&@t Riie ShateSafRlwficle of the toner
concentration of 5 mass% One hundred parts by mass of

t g1 el Oved de segtbeict Fiisi (MBR)ORAT owase odi gReksed aks 68% by
roomtenperature into 300 parts by mass of the aqueous

meals §mMthdthhoevhigehrdundneas t SRR) wassl (dyiad) tofat average
concentrated precursor of urea resin were m xed at

r onf deapenavenees TheéSFesuvd s nly. 4 r odn tEpertdtax ehand,

m xture was heated over 20 mnutes to 50C and
sudfeerencn of tési shipeafhohoreaef ide ftomer Adger thermal
whereby the surface of the fusing toner was coated
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erature and he t |In1 ted(%gger was_ made t
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r@ﬂ%véﬁﬁe%%ePsﬁéJ”%a opted toner was recovered by

r enovi ng super na ant The toner sedinented well.
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to centrifugation sedinentation and renoving t
SkReER&h@urface is covered by a thermosetting resin, wherein
the toner shape can be thermally molded, the sphericity is
sufficiently high, average roundness is sufficiently high and
surface unevenness is low, can be formed simply, at low cost
and at a sufficient productivity by forming on the surface
of the toner a surface coating which mainly consists of a
thermosetting resin, then fusing a powdered toner with heat
within the temperature range where the thermosetting resin
is not degraded.

A test was also carried out for image forming ability
on the thin—-film coated toner 3-1, which showed that the toner
possessed sufficient transportability and in which an image

having sufficient resolution was obtained, wherein the

evaluated results were acceptable.
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was repeated on the recovered thin-filmcoated toner
four tinmes, after which the thin-filmcoated toner was
washed and the polyacrylic acid was renoved. The
toner washed well. The thin-filmcoated toner was then
dried by heating at 40'C, wherein there was no
occurrence of coalescing or simlar problens, to give

a thin-filmcoated tonerExplg Ir&inple pul verizing
operation. Upon neasuring, the obtained_thin-film
coated toner 3-2ThpRAfal e 3eticl e

di anet_er . of suggests that a t
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nol di g ratt, wartcdyf ilr med tdfatirelze amoher pshaee bwasnol of
formed in a spherical shape as a result of the thernal
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that the toner was individually covered and that a

t4e re ¥V @ COSERES NEy UIPY sSulhekamseet t iThg & &sihgtance was
continuously covered the toner surface. The fact that
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showe hat-the share as a whol e of the toner

Next, a 25 mass% aqueous solution of polyacrylic acid,
which had a solution viscosity of 8,000 mPa-s at 25°C, was
dissolved in water to prepare an agqueous medium having a pH
of 4.5 and a concentration of 5 mass%. One hundred parts by
mass of the above-described fusing toner were dispersed at
room temperature into 300 parts by mass of the agqueous medium,
intowhich 1.5 parts bymass (dried) of concentrated precursor
of urea resin were mixed at room temperature. The resulting
room temperature mixture was heated over 20 minutes to 50°C
and subjected to a resinification reaction for 1 hour, whereby
the surface of the fusing toner was coated with a urea resin.

The mixture was then heated to 70°C and held at that

temperature for 2 hours under stirring.
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whi ch had a sphericity (DSF) of 0.85 or greater was

68% by nmass, that average roundness (SFR) was 1.7,

and that average surface unevenness (SFC) was 1.4. On

t he other hand, neasurenent of the shape factors of the
toner after thermal nolding showed that the share as a
whol e of the toner which had a sphericity (DSF) of

0. 85 dififedthat wakdegmirbyraaeas cadlrd Hferage temperature
rou and t hat avgrage surface
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whfedr shibked that thhe-fohercopbsdessrer swési gaghed and the
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Upon measuring, the obtained thin-~film coated toner 3-2
had a volume average particle diameter of 8.05 um, which
suggests that a thin thin-film having an average thickness
of 0.03 pm was formed. It was thus learned that the toner
average particle diameter did not greatly change from thin
film coating. Measurement of the toner particle diameter
distributionprior to thin filmcoating and the toner particle
diameterdistributionafterthinfilmcoating showedthattheir
particle diameter distribution functions were the same,
whereby it was learned that the toner particle diameter
distribution did also not greatly change from thin film

coating.
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tenperature * 450C) and the coloring material was
carbon black. First, a 25 mass% aqueous sol uti on of

pol yacrylic acid, which had a solution viscosity of
8,000 nPa-s at 25'C, was dissolved in water to
prepare a 10 mass% aqueous nmedi um Three hundred parts
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tenperature m xture was heated over 20 mnutes to 60'C

algls isubieched 19 Rvereidbhicehben tEactiiom tehslsting of
hour, whereby the surface of the fusing toner was
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to 700C and held at that tenperature for 2 hours under
SThe fiang. thdt ehethatfaddhecatxhgnasvasnt dbobedstwas confirmed
tenperature and the thin-filmcoated toner was nade to
seylittentfaley tbent the pattiaomedbtonerniihdtest dteak doging the
rpm The thin-film coated toner was recovered by
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was no occurrence coal escing or simlar .problens,
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pul verizing operation. Upon neasuring, the obtained
théashirémepad Pd HORBEPS Bactors of the toner after thermal
molding showed that the share as a whole of the toner which
had a sphericity (DSF) of 0.85 or greater was 87% by mass,
that average roundness {SFR) was 1.2, and that average surface
unevenness (SFC) was 1.1.

It was learned from the above results that a toner in
which the surface is covered by a thermosetting resin, wherein
the toner shape can be thermally molded, the sphericity is
sufficiently high, average roundness is sufficiently high and
surface unevenness is low, can be formed simply, at low cost
and at a sufficient productivity by forming on the surface

of the toner a surface coating which mainly consists of a

thermosetting resin, then fusing a powdered toner with heat
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had a vol unme average particle dianeter of 8.05 gm

whi ch suggests that a thin thin-filmhaving an average
thi ckness of 0.03 pmwas formed. It was thus | earned

that the toner average particle dianmeter did not

greatly change fromthin filmcoating. Measurenent of

the toner particle dianmeter distribution prior to thin
f¥ivhEoathedere tHa no mamgsamhiediee thei fherepsetting resin
distribution after thin filmcoating showed that their

paf t PeF ed@PBAReEr distribution functions were the sanme,
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resh DusOBY | PUOUSLY GOYETgdcibeaboper surface. The fact
that the surface coating was continuous was confirned

by the fact that the conggimgdet®ngr did not | eak

during the toner therngl nggﬁTﬁﬁ_ﬁrocess. Measur enment

of the shape factltrisi-dfi Inhedaarer tpmear 3-@ therm

nol di ng showed that the share as a whole of the toner

whi ch Addin figHaer imsdey frO8FR ofred. 86sén greabpplies 68%Lhe
by ~mass, that average roundness (SFR) was 1.7, and
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ot her hand, neasurenent of the shape factors of the
t oAt et herh® VooV ﬁ§e§ﬁ6ﬁeBaFﬁéF1?h€1§W§F§ra§fathe

mholf oé the .t oner ghich had at%phe igit DS@E;QEuIE&waS
PRefoveq eiad RRe R Misdts TREFSRLLY S50
r é)éu?fj,n She S]E’l@e P s]i' n2 ! da r} heastt &Y e( galgaes & Lgrf Mition
temperature: 45°C) and the coloringmaterial was carbonblack.
First, a 25 mass% aqueous solution of polyacrylic acid,
which had a solution viscosity of 8,000 mPa-s at 25°C, was
dissolved inwater toprepare a 10 mass% aqueous medium. Three
hundred parts by mass of the aqueous medium were mixed with
Spartsbymass of urea, whichmixture was adjusted with aqueous
sodium hydroxide to give a pH of 3.2. One hundred parts by
mass of the fusing toner were dispersed into this mixture at
room temperature, into which 12.5 parts by mass of formalin
were further mixed at room temperature. The resulting room
temperature mixture was heated over 20 minutes to 60°C and
subjected to a resinification reaction for 1 hour, whereby

the surface of the fusing toner was coated with a urea resin.
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unevenness (SFC) was 1.1. It was | earned fromthe above
results that a toner in which the surface is covered

by a thernosetting resin, wherein the toner shape can

be thermally nol ded, the sphericity is sufficiently

hi gh, average roundness is sufficiently high and

surface unevenness is low can be forned sinply, at |ow
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aqueous sol ution of polyacrylic acid, which had a

softer ovh ek coket yhon-Bl DOOcoPhed taneps5wgs washed and the
di ssolved_in water to prepare a 10 mass% aqueous

Rt YRF r vhieeach@indr edr papyed by ThesSafet e b ol 1 -
nediun1mer%,n1 eg with .5 parts by mass of urea_and 0.

5 par t'Ig"nemt;. ﬁ.&s—;%l fu cﬂ?ﬁﬁgq DRn&as then dried by heating at

40°C, wherein there was no occurrence of coalescing or similar
problems, to give a thin-film coated toner 3-3 by a simple
pulverizing operation.

Upon measuring, the obtained thin-film coated toner 3-3
had a volume average particle diameter of 8.05 um, which
suggests that a thin thin-film having an average thickness
of 0.03 um was formed. It was thus learned that the toner
average particle diameter did not greatly change from thin
film coating. Measurement of the toner particle diameter
distribution prior to thin film coating and the toner particle
diameterdistributionafterthinfilmcoatingshowedthat their
particle diameter distribution functions were the same,
whereby it was learned that the toner particle diameter
distribution did also not greatly change from thin film

coating.
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whi ch m xture was adjusted w th aqueous sodi um

hydroxide to give a pH of 3.2. One hundred parts by

mass of the fusing toner were dispersed into this

m xture at roomtenperature, into which 12.5 parts by

mass of formalin were further mxed at room

tenperature. The resulting roomtenperature m xture

was hdatam eohaart 120 miimuapr aph 6 el cared subjaitead ttheeanal

resinification reaction for 1 hour, whereby the surface

ofoldhpgf (i Wg st enBf inmedcdmtedhs thnaruskape esim formed in

100 The m xture was then heated to 70C and hel d at

t#atP %hfﬁ%% afRiRe 3P 2 ﬁ%%%t upBethetthermyl melding.

t hat, xture was cool ed, to room tenperature n

(re t P B CE O GRS s MRS S0 SIS Ak e toner
10 m

gt g‘gl%uoaéﬁtlfeﬁr%o"ﬁefr et %ﬁ%& Qﬁlw@?&%wﬂalﬁﬁéng o
S%JE I}ﬁlbglgtttl};%dreélol{]% ?gll g‘l‘?ln& .CQO erEd tF% %Dl'lerrag{llo‘gace

agai n-suspe ect ing

ORid “f'afc%gt%é@ﬂh%eﬁlf@éﬁ@gbgﬁlﬂ Q«JSGHBMWHHBQ% as confirmed

super nat ant was repeated on t e recovere

aoptef traRer thavrtid %taﬁfé@ﬁ:owa'rcala%ﬂ h.'eré’kf l:ilﬂ“lng the
coated toner was washed and the polyacrylic acid wa

resmyedthdheal aneldiwg hetowess, The thin-film coat ed

toner was then dried by heating at 40C, wherein there

was ndlezcouremerce odf theabbkspenfrotoss i ahe poaklrepeior to

to give athin-filmcoated toner 3-4 by a sinple

pehesxna k imed diper ahowad thpoh theasharags ehehobe ayfhétie toner

thin-filmcoated toner 3-4 had a vol unme average

¢l hadiampharisiity 0PSH) Wi Or85seggesestelarvag 68% by

thin thin-filmhaving an average thickness of 0.03 m
VBRS$orthed aVerags ¥HeRAness n(e%Pt )nYESt he’ t et thadepngeage

psalgxt'fa?clee lgﬂg\;rgrt]r?ersgl FSP(?) vgérlseafl . C%%ngc%ef ro(%: etrhlhre]and
measurement of the shape factors of the toner after thermal
molding showed that the share as a whole of the toner which
had a sphericity (DSF) of 0.85 or greater was 87% by mass,
that average roundness (SFR) was 1.2, and that average surface
unevenness (SFC) was 1.1.

It was learned from the above results that a toner in
which the surface is covered by a thermosetting resin, wherein
the toner shape can be thermally molded, the sphericity is
sufficiently high, average roundness is sufficiently high and
surface unevenness is low can be formed simply, at low cost
and at a sufficient productivity by forming on the surface
of the toner a surface coating which mainly consists of a

thermosetting resin, then fusing a powdered toner with heat
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filmcoating. Measurenent of the toner particle

di ameter distribution prior to thin filmcoating and

the toner particle dianmeter distribution after thin
filmcoating showed that their particle dianeter

di stribution functions were the sane, whereby it was

| earned that the toner particle dianmeter distribution

oW Tit lad & ot oo tt egpesatd tyu reh amegey f wbieriehit Ref thermesatthfy resin
101 Fromelectron mcrographs before and after therma

ot diply, degrawedconfirmed that the toner shape was

formed in a spherical shape as a result of the thernal

nol di dy.testomashadeonicersdedphst forvamagesbormangegbility
that the toner. was individually covered and a thin

O} AREOHRIRTE T 6ra4 e ke Set i Wyl fl sihevesht hatidds yoner

covered the toner, surface. The fact that the surface,
T e R S W TS S ABSPEBRRPEASRY Yot Ho whd ARginage
t contained toner did not |eak during the toner

t erlrrrg(#1 sﬁr'loﬁgl% FIhr oTEES U IR e t%’fgn?cﬂ’e WhepRin the

f i ermal nol di ng showed
ti\gétﬂ%%e@%hga‘%%fagy Z“g%ﬁ%é&%‘%‘?‘i%‘gep oner which had a
sphericity (DSF) of 0.85%0f }gfgaj_eg was 68% by nass,

that average roundness ( -7, and that average

surface unevennessiqSEC)I mVasated. +ORet-he-@t her hand,
nmeasur enent of the shape factors of the toner after

t her mal thiml diing shdeedrbhah tibheashasenasad el €e@fin the
the toner which had a sphericity (DSF) of 0.85 or
dralalteri nasna e hyomes 3 - cdnirad r aivel lag eavaiehes o ISFR) i zed
was 1 .2, and that average surface unevenness (SFC)

vieks iIng) tanemyas Theavadumer awerhgeapaveicksuiismébat af the
toner in which the surface is covered by a

tRrsst fradnEdener wWasr ikm, ihe sfit@nigitmpenpanabure was

téB%E?akk% g?% gg,r%g%nsgg%rg%i%%tgi (glass transition
temperature: 45°C) and the coloringmaterial was carbon black.

First, a 25 mass% aqueous solution of polyacrylic acid,
which had a solution viscosity of 8,000 mPa-s at 25°C, was
dissolved inwater toprepare a 10 mass% aqueous medium. Three
hundred parts by mass of the agueous medium were mixed with
‘5> parts by mass of urea and 0.5 parts by mass of hydroquinone,
which mixture was adjusted with aqueocus sodium hydroxide to
give a pH of 3.2. One hundred parts by mass of the fusing
toner were dispersed into this mixture at room temperature,
into which 12.5 parts by mass of formalin were further mixed
at room temperature. The resulting room temperature mixture
was heated over 20 minutes to 60°C and subjected to a

resinification reaction for 1 hour, whereby the surface of

the fusing toner was coated with a urea resin.
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%
sufficiently high, average roundness is sufficiently
| hi gh and surface unevenness is | ow can be forned
. simply, at low cost and at a sufficient productivity
by form ng on the surface of the toner a surface
coating which mainly consists of a thernosetting
. resin, then fusing a powdered toner with heat within
the t Sigemdtineer aage thieer diedted er FHS6t andgheddi at that
not degraded. A test was also carried out for |nage
flemperpabie i f9r Drhaurs tWeeY | $tmooN®d toner 3-4
whi ch showed that the toner possessed sufficient
t r anspditedbithpty HRE MhXWATe Hamh q%i@éi tﬁaVPﬂ'@ temperature

sufficient. resolution was obtai ned, ein

A SR 0 e S b S| & eiiment by
Thi ted_t d,.
ac-'m PO e M R d 7 U0y G- eEhE nt BTTopt I
A4 S PU IS, OL A ygf@c?bnvng,q&ﬁg PLPAULI e The

nass uty acry ate oner persing for

E%gﬁggsseéﬂglg% iU jvas heated to 600C and 2.3 parts

bynmass I1's(2, 4-di methyl val eronitrile)

vere agdedpharebs. oﬁesaapﬁléﬂaeﬁéﬁﬁdgoanmsteerfgumgctmg

using an acryllc monomer to prepare a pol yneri zed

toh eenft @V ifig ak i oo SAEMEN €4 806n RAH +&hév tharieesupérBatant
pm The polynerized toner was cooled to room

twapeepbated onvhies ebyoaetrkidt:Hid -ni idoat edt ¢ dhened-fowasimes,
obtained with good productivity, and w thout isolation
oiftée wolghetheethinnilm ¢oatéed somer neamevasiked hand the
thin-filmcoated toner 3-2. Upon neasuring, the

e byaeey 1 He ra¢id ivadaremoveter T Langsr a«a\ﬂwell

averagg particl e _dianmeter of 8.05 nh whi ch  suggest
that Fhethippidlm Fﬂ?ﬁ%@u‘i@]% wareFREE SRt RIS ea&fmg at

461% wh(\é\@glg%her% was no occurrence of coalescing or similar
problems, to give a thin-film coated toner 3-4 by a simple
pulverizing operation.

Upon measuring, the obtained thin-film coated toner 3-4
had a volume average particle diameter of 8.05 pum, which
suggests that a thin thin-film having an average thickness
of 0.03 um was formed. It was thus learned that the toner
average particle diameter did not greatly change from thin
film coating. Measurement of the toner particle diameter
distribution prior to thin filmcoating and the toner particle
diameterdistributionafterthinfilmcoatingshowedthat their
particle diameter distribution functions were the same,

whereby it was learned that the toner particle diameter

distribution did also not greatly change from thin film

coating.
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From el ectron mcrographs it was confirnmed that the
toner shape was forned in a spherical shape as a
result of the thermal nolding, that the toner was

i ndividually covered and a thin - 103 film consisting
of a thernosetting resin continuously covered the
toner surface. The fact that the surface coating was
cont i rfuers edees: tawnf imimew dna phise Hefoiret faaid tafd ego it nmed
toner did not |leak during the toner thermal nolding
prokdEng, NFavasepentiphed Hhathape fapesrshape mae frrmed in
filmtoner 3-5 showed that share as a whol e of the
tdNEheEd €l hePRe apherFesyit (qfsﬁ;h%ftfmssa%rm@%%@%r

and LITEE, %ﬁ?%%@légﬁhggﬁﬁéﬁ%%ﬂégﬁ%(ﬁ% AggbratEne foner
t est , d f bi

e (i e bl e o3 st WA nESbuRR Tha TaeSE
Lo ﬂmosegmger tmﬁemggmhr 3052504 010 808 B race.

Cle resofl ution

o &irned, tﬁ!‘?%ﬁb%ﬁ{?&c@&%gg ﬁ}%a[]eéH E§n%ﬁ§ was coxp}ftlrmed

accept abl e t was 1 earne above results

Ay UK flalkt VRAENH& 136K kPne@V8L8thdl 12ak during the
thernosetting resin, wherein the toner shape can be

thengnl ‘:Heﬁiﬁéﬂefﬁblcﬂhﬁgsph@éé§$ty is sufficiently high,
average roundness is sufficiently high and surface

unev e mMessu tendrowoe fcahebshbpentac so nplof tdte ltowecopior to
and at a sufficient productivity by form ng on the

stin¢ zrozl mofldig sbrwedatlat ftdeesbeaei g awwhohenef ity toner
consi sts of a thernnsettlng resin, then fusing a

pontieh cepd onerpha it Heat (DSEt Iifn 0186 canpaeaterevAan§8% by
where the thernosetting resin is not degraded From

PR ES, (thatagvesasReboridresst Gifdt) WaFi hg' - Y |t$’iaé?nf‘verage

LCEPRRL Rl s 2o, LB B T UL UL pana,
measurement of the shape factors of the toner after thermal
molding showed that the share as a whole of the toner which
had a sphericity (DSF)} of 0.85 or greater was 87% by mass,
that average roundness (SFR) was 1.2, and that average surface
unevenness (SFC) was 1.1.

It was learned from the above results that a toner in
which the surface is covered by a thermosetting resin, wherein
the toner shape can be thermally molded, the sphericity is
sufficiently high, average roundness is sufficiently high and
surface unevenness is low can be formed simply, at low cost
and at a sufficient productivity by forming on the surface
of the toner a surface coating which mainly consists of a

thermosetting resin, then fusing a powdered toner with heat
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Exanple 4-1-1 Thin-filmcoated toner 4-1-1 - 104 A

gui nacri done pignent and alum numdi-tert-butyl

salicylate were mxed into 100 parts by mass of a

styrene nononer and 20 parts by mass of

n- butyl acryl ate nononmer. After dispersing for 5 hours,
the m xture was heated to 60C and 2.3 parts by nass of .
0 xhigy dhies C2mpediatiriey raalber sherei the LhRymogebetny resin
thereto to cause polynerization, whereby a polynerized
ticheroprdamrddgshr ti cul ate (glass transition

tenperature: 45C) was prepared. A_25 mass% aquepus _. ...
sol ut Pokest ﬁéFyé&F?ngrﬁg?G,oﬁﬁiEﬂr LEGERY €%¥%%T?wﬁblllty

i i . of 000 25C, ded
o EBR L e Iy PR on St a2 withSr SRR Sha e tgner
: _ i . 6 |
P e S AALLRULILR PO REBRT €y %R0 41 WA B hnage

SP4 o4 '@nn%uf%ﬁﬁin% tlsepcym%énsqﬁa@ee@{@im,olmmﬁeme

prepo r ctured howa Hi ghpol ynmer Co.

b 3 u ¥ 8 UEE s DEER  we M T 488 687 )e Was further nixed at
roomtenperature. The resulting roomtenperature

m xture was then rai sed pyghpPl® 3A5nutes to 55C and
subjected to a resinificatiton reaction for 3 hours,
wher eby the surf atdneff itle coatien tiomrer 3wads coat ed
with a nelamne resin. After that, the m xture was

cool e touimeamitdemee nEitament @ardl taamiriye fdirhedatat yl
toner was nmade to sedinent by «centrifugation for 10

né ok epl ake 4o oetined 1Ml PRPRrtisihy Nedvaréd §onernsmenomner
recovered by renoving the supernatant. The toner

SRR neMtRAC R I PY MRS opbrATPBRY bR CRYL? he STSPRMEF ng AftFer
r ﬁ?ﬁ%yg : ctgl{lggrl'hotdti)ra%te ngl{é frrllji%:%:tdroen v?aesdlhrgeancteacl gk 6%'38 and

2.3 parts by mass of 2,2"'-azobis (2,4~dimethylvaleronitrile)

were added thereto. Seed polymerization was performed using
an acrylic monomer to prepare a polymerized toner having a
volume average particle diameter of 8 um.

The polymerized toner was cocled to room temperature,
whereby a thin-film coated toner 3-5 was obtained with good
productivity, and without isolation of the polymerized toner,
in the same manner as the thin-film coated toner 3-2.

Upon measuring, the obtained thin-film coated toner 3-5
had a volume average particle diameter of 8.05 upm, which
suggests that a thin thin-film having an average thickness
of 0.03 pm was formed.

Fromelectronmicrographs it was confirmed that the toner
shape was formed in a spherical shape as a result of the thermal

molding, that the toner was individually covered and a thin
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was repeated on the recovered thin-filmcoated toner

four tinmes, - 105 after which the thin-film coated

toner was washed and the polyacrylic acid was renoved.
The toner washed well. The thin-filmcoated toner was
then dried by heating at 40C, wherein there was no
occurrence of coalescing or simlar problens, to give

af 11 nohishiat¢ogtcea ttdreemoset-ti nigyras sn moing i npuplunsdyi ¢dovered
operation. Upon nmeasuring, the obtained thin-film

cm etbnonegurtdcd. Ahg dagd hetardcagarfacs @ogting was
diameter of 8 m and the average thickness of the thin
GO pows w3 sppenThened &y Ehatfatethadnths Fegtedned toner

did not leak during the toner thermal_ nol din rocess
Bl 1B ol & Nt T e e ot HRETIRS ROHT Rl R0 Coes -

the. t HERSEHEReEtaPEG REAIEE. £27 Coum Gh Shbuaa ™ faem Raner
Loner. possesaetk sulicl £0to tiagsport il Hdnel Wich had a
i Xi ng ~coul e sufficiently carri'ed out at a | ow

e e 0381185 0 U v BB S e

t was note i Xi ng was possi b

1006nd A SIPsFRE - ad 1.1 '&h{cﬂ LAn €0t eh dORRIr fATh dnévenness

qui nacri done pignent and al um numdi-tert-butyl

segrcylwde were mxed into 100 parts bymass of a

styrene nononer and 20 parts by mass of

n- but W aest atas elsomerrrAkteputdispeisngg formdngoabslity
the m xture was heated to 60C and 2.3 parts by nass of
2012 'thazolhi st 2] m diogeteldyt 9aéeordi,t vhiel) shomesl bbhdbdhe toner
thereto to cause pol ynerization, whereby a polynerized
tRMeye PP e Feryf gty taea spgirasd idddysppfohn which an image
tenperature; 45C) was prepared. A 25 nass@baﬂueous
S%ﬂY&?%hsﬁgfﬁ%}?%Er???%lu b?@’w%ﬁiggtalned, herein the

evaluated results were acceptable.

It was learned from the above results that a toner in
which the surface is covered by a thermosetting resin, wherein
the toner shape can be thermally molded, the sphericity is
sufficiently high, average roundness is sufficiently high and
surface unevenness is low, can be formed simply, at low cost
and at a sufficient preductivity by forming on the surface
of the toner a surface coating which mainly consists of a
thermosetting resin, then fusing a powdered toner with heat
within the temperature range where the thermosetting resin
is not degraded. Fromthis, it was learned that a toner having
sufficient transportability, and an image having sufficient
resolution, can be realized.

Example 4-1-1

Thin-film coated tonér 4-1-1
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had a solution viscosity of 8, 000 nPa-s at 250C, was
added to 300 parts by mass of the obtained dispersion
of polynerized toner primary particulate to prepare a
solution having a pH of 4.5 and a concentration of 5
mass% Into this solution, 8.2 parts by mass of
hexanet hyl ol nel am ne prepol yner (manufactured by
Showa A gdiiglapaliyvivere ©d.gmebnttd .andpeddmg i uma e~ t ety 1
607) was further m xed at roomtenperature. The
rsesli ¢ ¥ Iat e verne méppdriatto EOGPREbe ® RS € e a Stal reote poremer
20 mnutes to 55"C and subjected to a resinification
randt3Greartey By MARS et Syt YIRS BN R MO He: f Bditeg
toner was coated wth a nelan ne resin. The nj xtur

VRISSREEFL MBI ¥ JORPsE iR et s wlaﬁaﬁleatt&?péf-"aﬁﬁr% and

ture. wa

chot eatts Budfisunbard ur zc;%m?%hébﬁ’ﬁ%%l?f}mi%a?%atrlle)
i &ded G T T e ALl

&
UL AP AR YRR, Bl et o
V\@é ectifgy Lo LYPJJSAat i on sedi mentation and

|ng t he super natant was repeated on the recovered

thl n- A 25 hEseRLQdeb@vS ot ot iIgE Do yalclr-gn ivhkeRdl hehich
thin-filmcoated toner was washed and the polyacrylic

atid s 1ereyedisdbeitonef syasitearaed lat ZBECt has hidded to
coated toner was then dried by heating at 40'C,

vhieo gar tshénvemaas ob Doe witericeddispairescimgfopolymerized
simlar problens, to give a thin-filmcoated toner

4t aner hyr inast ynplae t ishadie zonpreparat# iR lut i@y haLYr}éW a pH
measuring, the obtained thin-filmcoated toner 4-1-2

hafl 4 Y@AnNshe §9BF8HETRALONCPE AitdRter dmt® APignaciHEion,

ag?éagarts by mass of hexamethylolmelamine prepolymer
(manufactured by Showa Highpolymer Co., Ltd.; product name:
Miruben 607) was further mixed at room temperature. The
resulting room temperature mixture was then raised over 20
minutes to 55°C and subjected to a resinification reaction
for 3 hours, whereby the surface of the fusing toner was coated
with a melamine resin.

After that, the mixture was cocled to room temperature
and the thin-film coated toner was made to sediment by
centrifugation for 10 minutes at 4,000 rpm. The thin-film
coated toner was recovered by removing the supernatant. The
toner sedimented well.

The operation of again suspending in water, subjecting
to centrifugation sedimentation and removing the supernatant

was repeated on the recovered thin-filmcoated toner four times,
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thi ckness of the thin filmwas 0.03 um The fact that

the contained toner did not |eak during the toner

thermal nolding process confirmed that the surface
coating was continuous. A test was al so carried out for
image formng ability on the thin-filmcoated toner
4-1-2, which showed that the toner possessed

saffeciwinich ramspoiimbiiinycodbed toxgngrasowkshead and the
sufficiently carried out at a | ow tenperature, and

that yachy hhc qual d twas negpeocedl d The distremetshad wessl L.
noted that fixing was possible at 100C. Preparation,

of thecshdenfidledomEed ryT yRsUFBENFESI A My §pating at
mpl e of urea and 2 noles of formal dehyde re, o
cHhdeneBAr 8L FHE I e AE PPESRAERNGE Qa%ﬁa#g&‘%ngi%samlar

[ bst . Thi b bj ect. ed
O SRLT G T SEat T S T (DA hoRShst 11 TbrtY Hag Tole
adj usted to 60 n@gg%gnto obtain a concentrated
ARV R0y WL FRT N Exanple 4-2-1 Thin-film
coat e%ﬁ_cgr[}tﬁ%?éﬁ%%ff?@tﬁ%'Jﬁﬁirﬁéﬁ‘ﬁh%gﬁ?% 4 R R OMAL ) -1

di-tert ylate were mxed into 100 parts by

NRE§ 0% Puté WHeRE JEONOPE] o 1804 a4@ tR31 4 £ 8yn MBAS tHe average
n-butyl acryl ate nonomer. After dispersing for 5 hours,

t f1g1 BkxEYE o Pashdeat B8l £01H0kaaT, 0.3 parhe ErckBshaefl the
2,2'-azobis (2,4-dinmethylvaleronitrile) were added

t beres dnéd wakkgedpdlnoe Leadt dwni ngidrebynar pdlemmerl medding
toner primary particulate (glass transition

tenpeeas uren f U500 st priepaverfack 29ardogwagueonsinuous.
solution of polyacrylic acid, which had a solution .

vi scosh tse i wais @ICmRaryiegt opf €orndgagedégrmdngsghility
parts by nass_of the obtained dispersion of polynerized

on the thin-film coated toner 4-1-1, which showed that the
toner possessed sufficient transportability, that fixing
could be sufficiently carried out at a low temperature, and
that a high quality image could be obtained. It was noted
that fixing was possible at 100°C.

Example 4-1-2

Thin-film coated toner 4-1-2

A quinacridone pigment and aluminum di-tert-butyl
salicylateweremixedintolOOpartsbymassofastyrenemonomer
and 20 parts by mass of n-butylacrylate monomer. After
dispersing for 5 hours, the mixture was heated to 60°C and
2.3 parts by mass of 2,2'~azobis(2,4-dimethylvaleronitrile)
were added thereto to cause polymerization, whereby a
polymerized toner primary particulate {(glass transition

temperature: 45°C) was prepared.
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toner primary particulate to prepare a solution having

a pH of 3.6 and a concentration of 5 mass% Into this
solution, 1.5 parts by mass (dried) of concentrated
precursor of urea resin were further mxed at room
tenperature. The resulting roomtenperature m xture

was then raised over 20 mnutes to 55'C and subjected

to a redinmpissédt faneonsastiwni doro 3 pedyesry lwteaeby, t Weich
surface of the fusing toner was coated with a urea

riead @ selpgd ophEt scohetii &f Brd QRadPacledd 26 r oA added to
iﬂgerature and the thin-filmcoated toner was nade to

sedf RARE HPY BeRtr Pffuﬁc}%ﬁ|Q9F5\‘Jd'}ec%t6‘llrﬁpﬁl¥tsé§“a9f4p%®merlzed

Th h fil d
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f di a ting.
(OF £PE Ad 3cBheBHRECIURPSES thddk o rGle 2HRLC86108:0n,
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coated toner” four tines

Cﬂﬁéﬁ@fé@@@fe&@ﬁf@@%@%dﬂﬁﬂgpﬁmﬁmquﬁaacﬁMkiC 3O HeRame :

renmoved. The toner washed wel The t hi n- f|In1coate

tlNEEb&#RSE O NE Mgl i ﬁ@lrbuehe:aixéw at rdNCGempergtiiréherse
was no occurrence of coalescing or simlar problens,

t e g Veiag t hbom fidnpenaieck mindiurk 2ak hhea Thipkd over 20

pul veri zi ng operation. Upon neasuring, the obtained

trhima ¢ nte d@i%€d andnenbje2téd hadaareshiniéianetiagereaction

particle diameter of 8 pm and the average thickness

ofo¥ Hehenrn whanabyshe 03 fane Phctiadustingt toher was coated

contai ned toner did not |eak during the toner thernal
ApH o 3y MPEYRERR ERFERrned that the surface coati ng was

continyous., A test was alsq carrjed qut, [

Form rfSBFPS oS e S el ' Boepedtag, that
10U HRNES, 00t g RiqPoseTasl sl 1ol en

After that, the mixture was cooled to room temperature
and the thin-film coated toner was made to sediment by
centrifugation for 10 minutes at 4,000 rpm. The thin-film
coated toner was recovered by removing the supernatant. The
toner sedimented well.

The operation of again suspending in water, subjecting
to centrifugation sedimentation and removing the supernatant
was repeatedonthe recoveredthin-filmcoated toner four times,
after which the thin-film coated toner was washed and the
polyacrylic acid was removed. The toner washed well.

The thin-film coated toner was then dried by heating at
40°C, wherein there was no occurrence of coalescing or similar
problems, to give a thin-film coated toner 4-1-2 by a simple

pulverizing operation.
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could be sufficiently carried out at a | ow tenperature,
and that a high quality imge could be obtained. It

was noted that fixing was possible at 100" C. Exanple
4-2-2 Thin-filmcoated toner 4-2-2 A quinacridone

pi gmrent and alumnumdi-tert-butyl salicylate were

m xed into 100 parts bymass of a styrene nononer and

20 par¥pobpemavsiof, thsuwytatnyd shen-fodomatesd tener 4-1-2
di spersing for 5 hours, the m xture was heated to 600C
ahad @voluparave nagepast ¢ le dizmetagho s 8 yp, and the average
4-di met hyl val eronitrile were added thereto to caus

pBP&ﬁﬁPPEﬁtPSnthﬁhEFéBy himp%@§n%r@%dﬂntoﬁ@@ @ﬁﬁaﬁ@at the
| t t t 50C
85&53835%02%@390/(5@83' et S0 aBg%gﬁo‘ﬁﬁ%’E\)‘% mo1ding
?'rgﬁsyé' SRne Bl SR8 0 TN Pl G gontinuous.
obt ai nﬁdt éﬂ?&[?aolnsoﬁcaor@ e-lr? uzte(%h Q& eprfﬂnﬁir%;ggaglllty

particulafe to prepare a uth"on Faving 8 p

ieg ehsoaﬁﬁmfﬂeno Dfed Yog1iH LR 5 ﬁ@hwe%thaft the

5 parts by mass (dried) concentrate precur sor
Ut8Aer! BSkBeWEER Eutthe&eﬂtxeéaﬁg 699&b&§ﬁE9TaEHh% fIR8ng
resulting - 110 roon1tenperature m xt ure was
rabaed oyesu20i diend B da@rridhCoattda 8 UBj Bsd e;@nipaa@ture, and
resinification reaction for 1 hour, whereby the
sthéace bighhguilstngitanercowbd doataskaindd A Inte&vas noted
resin. The m xture was then heated to 70C and held at
thhat fénpvogawasepbosiBlboakslO0ABer stirring. After
that, the m xture was cooled to roomtenperature and
the thin-film coated tonBrepasakage to sedi nent by
centrifugation for 10 mnutes at 4,000 rpm The
thin-film of

the Concentrated Precursor of Urea Resin

First, 1 mole of urea and 2 moles of formaldehyde were
condensed at 75°C in the presence of ammonia to give a viscous
syrupy substance. This substance was subjected to vacuum
evaporation, andits resin constituent was adjusted to 60 mass%
to obtain a concentrated precursor of urea resin.

Example 4-2-1

Thin-film coated toner 4-2-1

A quinacridone pigment and aluminum di-tert-butyl
salicylateweremixedintol00partsbymassof astyrenemonomer
and 20 parts by mass of n-butylacrylate monomer. After
dispersing for 5 hours, the mixture was heated to 60°C and
2.3 parts by mass of 2,2'-azobis(2,4-dimethylvaleronitrile)

were added thereto to cause polymerization, whereby a
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coated toner was recovered by renoving the supernatant.
The toner sedinented well. The operation of again
suspending in water, subjecting to centrifugation

sedi nentati on and renovi ng the supernatant was

repeated on the recovered thin-filmcoated toner four
times, after which the thin-filmcoated toner was
wRSRFTexAEechd onesl padmariyc Paditd onde teerfglesds Tir@nsgidon
washed well. The thin-filmcoated toner was then dried
b§emﬁﬂﬁﬁﬁﬁﬁﬁf 440€) wmererfPeRefle was no occurrence of

coat edkt BndasE B mh' 5 :;P ﬁgmg’%_’npéﬁv o2 87 bhragi b which
O AL W R MU S %2«‘%% ofiag gfided to
a@%ot Sr el??%ﬁazﬁgﬁflfﬂgsg leﬁggtéfé g},\?fsl a%1,\y%1erlzeci

con al ne

d%bh@& ﬁ??mgggeﬁafgﬁéﬂ?ét@mﬁ6&%5%;4%%9%5§8 Qgghrﬂgglng a pH

hat the surface coating was nuous tes

ab$03C€r£h§da WBndt F{esh T B Agsaki | i fyeo %fsh%olutlon,
thin-filmcoated toner 4-2-2, which showed that the

t anerppessesgashsalf (draieet olfr apapent 2t bt Yretlidbor of urea
fixing - Ill could be sufficiently carried out at a

| oestienperatfiresheandixehadt adungbefpakatyrenagehe rdshlting
be obtained. It was noted that fixing was possible at
l00Cn Efmppratyrg8-nixThia-wad mhergatred sedneves- 30 Inimutes to
qui nacridone pignent and al um numdi-tert-butyl
s§I5| €yand sukdesteidte @ mQﬁlIO(flp%ﬁrttlsDTb)Tem§90@f far 3 hours,
%reng nmononer _ and 20 parts by mass

GEGPACIRE SUE IRGFoREtheaf vaing iy E’?ﬁgc‘?%‘?e@wﬁé@ré urea
the n1xture was heated to 60C and 2 .3 parts by nass
of €512 - _azobis (2, 4-dine thylvaleronltrlle)

After that, the mixture was cooled to room temperature
and the thin-film coated toner was made to sediment by
centrifugation for 10 minutes at 4,000 rpm. The thin-film
coated toner was recovered by removing the supernatant. The
toner sedimented well, |

The operation of again suspending in water, subjecting
to centrifugation sedimentation and removing the supernatant
was repeatedon the recovered thin~filmcoated toner four times,
after which the thin-film coated toner was washed and the
polyacrylic acid was removed. The toner washed well.

The thin-film coated toner was then dried by heating at
40°C, wherein there was no occurrence of coalescing or similar
problems, to give a thin-film coated toner 4-2-1 by a simple

pulverizing operation.
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wer e added thereto to cause polynerization, whereby a

pol yneri zed toner primary particulate (glass transition
tenperature: 45C) was prepared. A 25 rmass aqueous
sol ution of polyacrylic acid, which had a solution
viscosity of 8,000 nPas at 25C, was added to 300

parts by mass of the obtained dispersion of polynerized
t oner HPPﬁﬁﬁ@%ﬂﬁ#QQnﬂQ@@btélpﬁéﬁmm?7¥k%m@m$bﬁdh9@ﬁﬁ§ 2-1
a concentratlon of 5 mass% Into this solution
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ereby the sur ace 0 S|ng t oner

Wi th aA”f@@tr§§énal§5t@£r£P@& ej;dg %nge gﬁ%lllty

to roomtenperature and the t n1coat

mage the &ﬁ@hﬁﬁﬂﬁmbﬁoaﬁéatEbﬁéga@LPnlfOWhﬂéhrEHB%éEFEﬂat the
4,000 rpm The thin-film coated toner was recover ed by

I eoDeirn olshe ssike sFifartienthe rahepeir t3@dilTent,ed hateldixing
The operation of again suspending in water, subjecting

t covéndt bef sighf i ohestdly neant miédowvanad tr ermwwrtgarﬁ;ismrature, and
supernatant was repeated on the recovered thin-film
ctapsdat bagh flualityi imege abudd bahichtasheedhi ikt iwam noted
coated toner was washed and the polyacrylic acid was

r EhBbedixIRE HaSePORaibee WEl 1O0THe thin-fil m coated

toner was then dried by _heating at 40" C, wherein there
was no occurrence of co 189432 =<i i | ar pr obl ens,

to give a thin-fj 2 ed toner 4-3-1 by _a_sinple

pul veri zi ng opers PHg—1 bt ai ned

thin.f% H%fggéfgdgggeél%mgné aH?h%fg%gbgﬁgdgv g-butyl

particle~dl aneter o \Y
salicylateweremixedinto1l00partsbymassof a styrenemonomer

and 20 parts by mass of n-butylacrylate monomer. After
dispersing for 5 hours, the mixture was heated to 60°C and
2.3 parts by mass of 2,2'-azobis (2, 4-dimethylvaleronitrile)
were added thereto to cause polymerization, whereby a
polymerized toner primary particulate (glass transition
temperature: 45°C) was prepared.

A 25 mass$% aqueous solution of polyacrylic acid, which
had a solution viscosity of 8,000 mPa-s at 25°C, was added to
300 parts by mass of the obtained dispersion of polymerized
toner primary particulate to prepare a solution having a pH
of 3.6 and a concentration of 5 mass%. Into this solution,
1.5 parts by mass (dried) of concentrated precursor of urea

resin were further mixed at room temperature. The resulting
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thi ckness of the thin filmwas 0.03 Am The fact that

the contained toner did not |eak during the toner

thermal nolding process confirmed that the surface
coating was continuous. A test was also carried out for
image formng ability on the thin-filmcoated toner

4-3-1, which showed that the toner possessed
sEPPMcFERPEERERSBORLBbRFEtWa S tiMn friakiseg ovewul 40 peinutes to
stLicientIy carried out at a |ow tenperature, and

t RAtC LM gHRRFted tordgeesdnidipatéprarpeatire fs 1 hour,

noted ,that fixi wa ossi bl e at 1000C. Exanple 4-3-2
THPRE PR 0D S5 ALonaT thes 8 ARG HORRY MASHEOA P Mk @ urea
aggsghum numdi -tert-butyl salicylate were mxed into

1 parts bymass of a styrene nononmer and 20 parts by

“mi f o di ' f
5 hour SnE; BEkELEEI ¥a8| EnelloHBTELY €1 Thed) SRETRGY €cnat
PREMPePY tTReS rof %,%bhgéoghﬁg%,thqu%ExlValeronitriIe)

wer e added thereto to cause pol yneri zat’ion, whereby a

pol ymesezed tioael tHd MR R WheULab el ot @SfHdn: atidd ture
tenperature: 45C) was prepared. A 25 mass% aqueous

sahdt the ehipelfjaer yoat edCitdnedhiveR miAde acSeledlinht by
viscosity of 8,000 nPas at 25C, was added to 300

peetsrihyugass cof folmelObhahnedsdasper8dOnrmh. pahgahizedilm
toner primary particulate to prepare a solution having
acogfpderrnar iwas okchveuedoby Inenmewimigsthel supermatant. The
parts by mass of urea were m xed, which m xture was
alpustedefirrn4&§ded8d 1 -sodi um hydroxi de to give a pH of
3.2. Ipto this solution, 12.5 parts by mass of . )
formal 1€ %@%%&fa?g@éé‘nﬁléﬁﬁéﬁéﬂﬁr’e? waltfer, subjecting
resul ting. mmxture bei.ng raised over 20 m.nutes to. 60C

ahd ST B R o SPELTRAEPEALAGHC FEROUEAN FBY SERRFAREant
wh t of .t he ? sin .%oner coat ed .

B TSRsAtk HRISR gl PHE O IR S cimes.
ap@tBel §hREbnt BAE thin-film coated toner was washed and the
polyacrylic acid was removed. The toner washed well.

The thin-film coated toner was then dried by heating at
40°C, wherein there was no occurrence of coalescing or similar
problems, to give a thin-film coated toner 4-2-2 by a simple
pulverizing operation.

Uponmeasuring, the obtainedthin-filmcoated toner 4-2-2
had a volume average particle diameter of 8 um, and the average
thickness of the thin film was 0.03 um. The fact that the
contained toner did not leak during the toner thermal molding
process confirmed that the surface coating was continuous.

A test was also carried out for image forming ability

on the thin-film coated toner 4-2-2, which showed that the

toner possessed sufficient transportability, that fixing
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tenperature for 2 hours under stirring. After that, the

m xture was cooled to roomtenperature and the
thin-filmcoated toner was made to sedi nent by
centrifugation for 10 mnutes at 4,000 rpm The

thin-film coated toner was recovered by renoving the
supernatant. The toner sedinented well. The operation
of-oagddi hessispendiagt iy watered sulyj att anbow ttemperature, and
centrifugation sedinentation and renoving the

stipétnat bagh auslitpedmadeonouhd pecuvexeded hi dtf ivam noted
coated toner four tinmes, after which the thin-film
cbBREJELEABH WAS Waska®lanatt ROO°Bol yacrylic acid was

renmoved. The toner washed well. a_| The thin-film
coated toner was then dri SR g at 40'C
wherein there I c urrence of goalas ihg or

simlar proble < I a
4-3-2 p

Eeasurln% l?% ﬁ? ﬁ%%g%%%kn% g %%iggmtgﬁepeﬁtSbﬁtyl
agg%gagghthlc ness E?Eéhg% §%€$Btﬁgsg t%§ggk]8n%monomer
fagh Qbaba‘i‘iﬁ@ b?oﬁtag'sn%‘% HoBgk ydiy ];?Q'ét ?hﬁn%f N9 APEer

toner thermal nodlding pr ocess con

sdibpeeseaat FBg BARoGORY | BHEUR: xAul&Skha ¥ase 2 &8 @é‘rS(D‘Q.d and
out for image formng ability on the thin-film coated

t éné_rpa_thstﬂs dy mhssbﬁho@éd-a&b@tlst(lze 4_—H$1ﬁ@lth@’qs;%q!ia&eﬂ‘utrlle)
sufficient transportability, that fixing could be
suefechddelly tbereited toutaaseapbdwneeipatabur, e whargby a
that a high quality inmage could be obtained. It was
neeéumer haedf tenry RAIMBOYsPbIréigulage0CylEsanprensitibn
Thin-filmcoated toner 4-4-1

temperature: 45°C) was prepared.

A 25 mass% aqueous solution of polyacrylic acid, which
had a solution viscosity of 8,000 mPa's at 25°C, was added to
300 parts by mass of the obtained dispersion of polymerized
toner primary particulate to prepare a solution having a
concentration of 5mass%. Into this solution, 5 parts bymass
of urea were mixed, which mixture was adjusted with aqueous
sodium hydroxide to give a pH of 3.2. Into this solution,
12.5 parts by mass of formalin were mixed at room temperature,
the resulting mixture being raised over 20 minutes to 60°C
and subjected toaresinification reaction for 3 hours, whereby
the surface of the fusing toner was coated with a urea resin.

After that, the mixture was cooled to room temperature

and the thin-film coated toner was made to sediment by

centrifugation for 10 minutes at 4,000 rpm. The thin-film
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A quinacridone pignent and alum numd i-tert-butyl
salicylate were mxed into 100 parts by nass of
astyrenenononer and 20 parts by mass of

n- butyl acryl ate nononmer. After dispersing for 5 hours,

the m xture was heated to 60'C and 2. 3 parts by nass

of 2, 2 ' -azobis (2, 4-dinethylvaleronitrile) were
agdedertheorep war causeepedybpriaaiviony thhesebyrm@atant. The
pol ymeri zed toner primary particulate (glass transition

t Epperasgdameat@c) wedd -prepared that had a vol une

average particle diameter of 0.7 pm A mxture of 15

nL of IhatSPe R titIofangasd mBuspengengyin watlenhsiubjesting
agded w?il stirring to 100 nL of the dispersion - 115
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... 45C) . Th dded al h
g%ggéﬁehggggr%éﬁg%glfg%ﬁggéﬁPagﬁge %gegb%%F?&%S dand the
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s at C, was a par nmass~ of

t he obtpé nad (i SPEE TR «&f tBﬁle)fn@é%%rI Q'E?éﬁs%?q'gpag{:@’ng at

particul ate to prepare a solution having a p

angd°@, whereant £RérO&Wwadfnd ST Henlcdt Of (a3 «3iWg 8P similar
8.2 parts by nass of hexanet hyl ol nel ani ne prepdl yrmer

(raoblanstured diwe ShohwanHEghmpodyted tCher Utd-1 PyoduGimple
name: M ruben 607) were m xed at room tenperature. The
revdverngingoppeeapécature mixture was heated over 20

m nutes to 55C and subjected to a resinification

r eact i GPOR BEagupéngs, thehebbdynedshsurfadem caftadtoner 4-3-1
fusing toner was coated wth a nelamne resin. After

tRaf @ YRLURE AT IRmBAEbSF &E dimasen o€ foeratandethe average

thickness of the thin film was 0.03 um. The fact that the
contained toner did not leak during the toner thermal molding
process confirmed that the surface coating was continuous.

A test was also carried out for image forming ability
on the thin-film coated toner 4-3-1, which showed that the
toner possessed sufficient transportability, that fixing
could be sufficiently carried out at a low temperature, and
that a high quality image could be obtained. It was noted
that fixing was possible at 100°C.

Example 4-3-2

Thin-film coated toner 4-3-2

A quinacridone pigment and aluminum di-tert-butyl
salicylateweremixedintol00partsbymass of astyrenemonomer
and 20 parts by mass of n-butylacrylate monomer. After

dispersing for 5 hours, the mixture was heated to 60°C and
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and the thin-filmcoated toner was nade to sedi nent by

centrifugation for 10 mnutes at 4,000 rpm The

thin-film coated toner was recovered by renoving the

supernatant. The toner sedinmented well. The operation

of again suspending in water, subjecting to

centrifugation sedi nentati on and renoving the

stipe Rt EhtY BRss dpdatédasrbind 2r dcevBrEbyiNpASEPRAtrile)
four times, after_which the thin-film

coated t r
cB%'\F%dafigﬁg thatetashedcanaet ﬁ@lyaewaewpnc geeaem{sa
ng J ﬁ h washed wel ? % Q &ﬂln1coat
(BR Ym‘aiéé ? Oa?rearbvaﬁgaPPﬁglay 6clIdASFetnapRdtdon
f I - 116
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ve ‘a ated toner 4-4-1 by a

Sl &y et hBAeBRET 8b1 801 ohPOR JPARNII NG LRA 4, which

obt ai ne i n-fi coat ed toner 4- a Vo

aN g4 a0 & il %ﬂb@@%@roffs 80 Mk L NA:. BLeEA0Ras added to
t hi ckness of the thin filmwas 0.03 gm The act that

t Beo Iﬁﬂqﬁﬁlt{}eﬂ'{ats%naf the swtal ek Sddsidie othP%'lymerized

t her nal ing process confirmed that the surfaceé
cbaténgpwamaePnpanuduslabet €6t pwapasbsa saluktednodbviay a
image formng ability on the thin-filmcoated toner
Jedngentphathosdnbdhadsd. t Retotdnes spdetesaed parts by mass
sufficient transportability, that fixing could be

sof fuxsemane sdmededwbirhamisthow waspet itatred wirkdh agqueous
that . a high quality imge could be forned. It was noted

t HRE IR &Yﬁ%ﬁ%ia%ep Qsybie atPHOOL 3 Bangngosthis solution,
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and subjected to a resinification reaction for 1 hour, whereby
the surface of the fusing toner was coated with a urea resin.

The mixture was then heated to 70°C and held at that
temperature for 2 hours under stirring.

After that, the mixture was cocled to room temperature
and the thin-film coated toner was made to sediment by
centrifugation for 10 minutes at 4,000 rpm. The thin-film
coated toner was recovered by removing the supernatant. The
toner sedimented well.

The operation of again suspending in water, subjecting
to centrifugation sedimentation and removing the supernatant
was repeatedon the recovered thin-filmcoated toner four times,
after which the thin-film coated toner was washed and the

polyacrylic acid was removed. The toner washed well.

- 114 -



di spersing for 5 hours, the m xture was heated to 60C
and 2.3 parts by nmass of
2,21-azobi s(2, 4-di net hyl val eronitrile) wer e added
thereto to cause pol ynerization, whereby a polynerized
toner primary particulate (glass transition
tenperature: 45C) was prepared that had a vol une
aver agehe patin-ef £l licaaRiedy +8he?- W, e Of
of butyl alcohol and 3 niL of pent?%ntégénﬁggﬁh bg h%ﬁ%{Pg at
WADP@, shiereiimgt heord 8@ siho ok culte edicePsf Sl es@fing or similar
pol yneri zed toner primary particulate. Wile stirring,
3prablemsi sopraipyd aatbohefilascdatédaionddad3-angytd@imple
di spersion - 117 was then heated to 80C to prepare a
pBHRYHEFLZ&H9t 8REFatéepndary particul ate (gl ass
tenperature: 45C). The added al cohols were then
r emve@o%ﬁﬂaﬁuﬂnﬁaﬁ% obrieeRd thdhafildm asfated toner 4-3-2
pgl ic acid, which had a solution viscosity of

% ume avexysge PREt hehe divgeIEy ph B M bpndntlve agkrage

I.hed d ersion_p poI rized toner secondary
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nanme : M ruben Gd%) were mxe rroom
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20 m nutes to 55C and subjecte a re Ica

remcthortHior- £ 110 W t s el t4h%-‘;zuffu@ﬁ%h %ﬁm‘&'&% that the
fusing toner was coated with a nel anine resin. After

tthener ties s xsen eswhAsi chehedt tan sPOA ABDDEE ff UEBat aBExing
the thin-filmcoated toner was made to sedi nent by

et} q gy suifdd ciently camuties att4a000 Iopmteperature, and
thin-film coated toner was recovered by renoving the
Supfer fatddh apd itwridRrasediowdd é¢ omladined. It was noted

that fixing was possible at 100°C.

Example 4-4-1

Thin-film coated toner 4-4-1

A quinacridone pigment and aluminum di-tert-butyl
salicylateweremixedintolOOpartsbymassofastyrenemonomer
and 20 parts by mass of n-butylacrylate monomer. After
dispersing for 5 hours, the mixture was heated to 60°C and
2.3 parts by mass of 2,2'-azobis (2,4-dimethylvaleronitrile)
were added thereto to cause polymerization, whereby a
polymerized toner primary particulate (glass transition
temperature: 45°C) was prepared that had a volume average
particle diameter of 0.7 um.

A mixture of 15 mL of butyl alcohol and 3 mL of pentyl

alcohol was added while stirring to 100 mL of the dispersion
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The operation of again suspending in water, subjecting

to centrifugation sedi nentati on and renoving the
supernatant was repeated on the recovered thin-film
coated toner four times, after which the thin-film
coated toner was washed and the polyacrylic acid was
renoved. The toner washed well. The thin-film coated

t 8hePo e r heed dromelr hyr tremt y o ot i cuiliE e WhanndilR sREKQ ing,
mgs no occurrence of coal escing or simlar problens,
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Thin-fil mcoated toner 4-4-3 A qui nacri done pignent an
gaentmali iarerdt Sutyks$sal 1oy atrel weyl i eaf 18N0pA00s by
parts by nass of a styrene nononer and 20 parts by

M o1t Metans oy ) el amimaeprepdl grer dispeisidguied by
5. hours, the_m xture was heated to 60C and 2.3 parts
R §ighrolyper Cagofitsl (2 prodaicren e valierdren 607¢) were
wer e d%gd thereto to cause golynerization, wher eby a
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mixture was heated over 20 minutes to 55°C and subjected to
a resinification reaction for 3 hours, whereby the surface
of the fusing toner was coated with a melamine resin.

After that, the mixture was cooled to room temperature
and the thin-film coated toner was made to sediment by
centrifugation for 10 minutes at 4,000 rprt. The thin-film
coated toner was recovered by removing the supernatant. The
toner sedimented well.

The operation of again suspending in water, subjecting
to centrifugation sedimentation and removing the supernatant
wasrepeatedontherecoveredthin—filmcoatedtonerfourtimes,
after which the thin-film coated toner was washed and the
polyacrylic acid was removed. The toner washed well.

The thin-film coated toner was then dried by heating at

0 [}
40°C, wherein there was no occurrence of coalescing or similar
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tenperature: 45C) was prepared that had a vol une

average particle dianmeter of 0.7 m A mxture of 15 niL

of butyl alcohol and 3 nL of pentyl alcohol was added

while stirring to 100 nL of the dispersion of

pol ynmeri zed toner primary particulate. Wiile stirring,

30 nL of isopropyl alcohol was further added to prepare

aprpblgme; i zedivener tEesoRdanYcdtdd Wmle 4(QLassy a simple

tenperature: 45C) . The added al cohols were then

rBrdvedizand ap@Bahmes% aqueous sol ution of

polyacrylic acid, which had a solution viscosity of

8, 000 Yiren Beagur2pyC theasb baltieed thi80@ ipardmating toRES 4-4-1

of the obtained dispersion of polynerized toner
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EEIREE S (e AL 2 (30 s0e B i, deredob ingous
of L o s SASH A rrled o irpr " ARRERY fPRB Pl pRE Ty

The A tHH 18 WasS] t (QQG ang ;hel h
tenperature for ZnﬁgﬁggﬁJﬁggﬁpgtgrﬁ'ngglkﬁtgp%%ﬁgt?BPﬁethe
Mol epadise SO0 esu £ Oi & DOM { EPRREBHE b1 BOEy ! NBhat fixing
thin-filmcoated toner was nade to sediment- by

cert ¥d faeganifdi cliently caputied abt4a®Q) IlhiMtehP@rature, and
thin-film coated toner was recovered by renoving the
siipy gabh dak dRisdl 1twnergsedonbdties fortred . Thet Opes lot@@d that
of agai n suspending in water, subjecting to

denting i irsrs Sidulerent at 9@ .and renovi ng t he

supernatant was repeated on the recovered thin-film
coated toner f our tingXample 4-4-2

Thin-film coated toner 4-4-2

A quinacridone pigment and aluminum di-tert-butyl
salicylateweremixedinto100partsbymassofastyrenemonomer
and 20 parts by mass of n-butylacrylate monomer. After
dispersing for 5 hours, the mixture was heated to 60°C and
2.3 parts by mass of 2,2'-azobis (2,4-dimethylvaleronitrile)
were added thereto to cause polymerization, whereby a
polymerized toner primary particulate (glass transition
temperature: 45°C) was prepared that had a volume average
particle diameter of 0.7 um.

A mixture of 15 mL of butyl alcochol and 3 mL of pentyl
adlcohol was added while stirring to 100 mL of the dispersion
of polymerized toner primary particulate. While stirring,

30mLofisopropylalcoholwasfurtheradded,andthedispersion
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after which the thin-filmcoated toner was washed and
the polyacrylic acid was renoved. The toner washed
well. The thin-filmcoated toner was then dried by
heating at 40'C, wherein there was no occurrence of
coal escing or simlar problens, to give a thin-film
coated toner 4-4-3 by a sinple pulverizing operation.

- ut@zsothe;pbaaneams ORT, t & beepliraidiedl] yhé pi &4 Foe@at&ondary
toner 4-4-3 had a volunme average particle dianeter of

@Préﬂﬁuﬂﬁéeawaﬂa@@ tiempekagsseaf 43%e)thin fil mwas
0. 03 n1 The fact that the contained toner did not |eak
during ThReaddndr ai AehadF Wekdi hhenpremessedeonhir @5 masss

hat the sutface coatlag was continuous. A test was
aﬁgb‘eé’é\lﬁr PEAUELPTf BF PAAYRCE Bt b nac a®i | which omd ke solution

Elln1coztgd hg 4-4-3, whi ch showed that the
toner Sosde8 g f?g?éhﬁttﬁénngV@%mﬁ¢¢¢@ te h#i0 parts by

G A S T
Ess%@gu%%z@ﬁ%%ﬁﬁ?.%%% BT & e
qubRaeht#aReoRi gFEN, par?E %gi%%béﬁ%fBE? parts by

salicylate were m xe |nto

shysenefNMRBREREthand1A818Akhe BY a
n- butyl acryl ate ngnoner AfterB epg gms%ném HUf ﬁgﬁFg by

t Bkowa X ighpolandeaied L@dﬁgcéﬁﬁilc@n%m@arﬁ:?rgﬁew Plere
2,2' -azobis(2,4-dinethylvaleronitrile) were adde

théxedoa t or een Seemms pater T @ At T, refeneing ropal t@&bb%%@ure

toner primary particulate (glass transition

tBHPEREE RS iBedvey qr @famedutkat thab52C wldir®biected to

ave%?ﬁ article dianeter of 0.7 m A mxture of 15 nL
Jynl CARHPN FRECE ign dfopenthypiurs, whereby the surface

of the fusing toner was coated with a melamine resin.

After that, the mixture was cooled to room temperature
and the thin~film coated toner was made to sediment by
centrifugation for 10 minutes at 4,000 rpm. The thin-film
coated toner was recovered by removing the supernatant. The
toner sedimented well.

The operation of again suspending in water, subjecting
to centrifugation sedimentation and removing the supernatant
wasrepeatedontherecoveredthin-filmcoatedtonerfourtimes,
after which the thin-film coated toner was washed and the
polyacrylic acid was removed. The toner washed well.

The thin-film coated toner was then dried by heating at
40°C, wherein there was no occurrence of coalescing or similar
problems, to give a thin-film coated toner 4-4-2 by a simple

pulverizing operation.
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al cohol was added while stirring to 100 nL of the

di spersion of polynerized toner primary particul ate.
Waile stirring, 30 niL of isopropyl alcohol was further
added, and the dispersion was then heated to 80C to
prepare a polynerized toner secondary particulate

(gl ass tenperature: 45C). - 121 The added al cohol s

wer e tlmm neasveing ARt etobit IFRSSVhi A0HEOMT o £ ORe Pl —4-2
pol yacrylic acid, which had a solution viscosity of

8hade vhsne ave2dGe pust died ibMme30Q PRBL I PYndBESa0krage
t he obt ai ned di spersion of polynerized toner secondary

pelt itk 2 eof othy epmire i lgmlwas dn Gfayinng @hpHfabt4that the
and a  concentration of 5 nass% Into this sol ution,

F X At ed Hpneradsd gio thégaked i i trbleabdmer prhepmiainen1ding

(manuf actured b Showa Hi ghpol ynmer Co., Ltd.; product

8201 r i rfnﬂa’bfﬁl%‘{?f% therte they geg facer somtiagpenat opatimheus.
resul ti ng roon1tegperature m xture was heated over 20

m nut & T8 5E8SaAdSSuGPELEed PBE AOFeinPAgei EaFmdng ability

1P hoyr . whereby t f f the fusi
et Rl See 5 BTk Ao 4r el AP LeReshPREd: bhakathe
thae het ad O, Y that .t t for. 2.
hourghunder %ﬁ%%klng.qiﬁgte %ﬁ%ﬂ?gé?E9§££f€$@u€£§tO£lX1ng

aal : a - thihn-fi
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recovered by renoving the supernatant. The toner

sediimentvets weldsibllee aaper@geicon of again suspending in
wat er, subjecting to centrifugation sedinentation and
renovi ng the supernat arfBxamsse reepead ed on the recovered
thin-filmcoated toner four tinmes, after which the
thin-film coat eghibpnéilmasoabstetioand #hRd-3pol yacrylic

acid was renoved. The toner washed well.
A quinacridone pigment and aluminum di-tert-butyl

salicylateweremixedinto100partsbymassofastyrenemonomer
and 20 parts by mass of n-butylacrylate monomer. After
dispersing for 5 hours, the mixture was heated to 60°C and
2.3 parts by mass of 2,2'-azobis (2,4-dimethylvaleronitrile)
were added thereto to cause polymerization, whereby a
polymerized toner primary particulate (glass transition
temperature: 45°C) was prepared that had a volume average
particle diameter of 0.7 pm.

A mixture of 15 mL of butyl alcohol and 3 mL of pentyl
alcohol was added while stirring to 100 mL of the dispersion
of polymerized toner primary particulate. While stirring,
30 mL of isopropyl alcohol was further added to prepare a

polymerized toner secondary particulate (glass temperature:

45°C) .
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The thin-filmcoated toner was then dried by heating at
40C, wherein there was no occurrence of coal escing or
simlar problens, to give a thin-film coated toner

4-4-4 by a sinple pulverizing operation. - 122 a Upon
nmeasuring, the obtained thin-filmcoated toner 4-4-4

had a vol une average particle dianeter of 8 ~Lm and

t he avéP@geddedi akpebelsfwehe then femoveds 8n03aplb masss$
The fact that the contained toner did not |eak during

t REVEGHEr SPﬁéFﬁﬁP A1 B hya c py bte sactdnfylrie havhta tshdution

S nggceigoating &ﬁﬁ continuousb A test was also carried
out SF8PHagE FolHP MBFasi Bitt ¢°°6on wae added f4d MQbateets by

t i.ch owed that the _ toner possessed

LRASE o €08 onll SRR ST ok oty 2 Rtp B pe e condary
S ol rei t.a | ow t.enmperature, and
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ThbapsfbEmegahedh 09ehs1 dmér >4 I
prepared in the sgne nannggngsb?ﬁéo?xﬁﬁ¥?fﬁﬁﬁgggfgared by

t 8hews Highpol-yinert Qo4 4Eéd. £XxeRN _ﬂqﬁhméz%{%ﬁ??ﬂé dPBS were

of potassiumchloride were added in place o

aheohad| st durdmo uEenartaidon Thet kesupelivgerbaedebABEature
secondary particulate. A test was also <carried out for

i bR Forvahdiessidd oyean 20heiobtasned $9Meahd sWbijekted to
showed that the toners possessed sufficient

t3 HSPorisiatian reastiphxfey lbold behenébycitentsurface of

c%rérifd .out_at a low tenperature, and that a high
quaT i 155 THAgEC I RS HePdBrAi mEEh 3 tmebambne ede s hat

fixin S .pqQssi bl e at 100"C. Pr epar ati on
ThEhiRAUY e was" then héated to 70°C and held at that

temperature for 2 hours under stirring.

After that, the mixture was cooled to room temperature
and the thin-film coated toner was made to sediment by
centrifugation for 10 minutes at 4,000 rpm. The thin-film
coated toner was recovered by removing the supernatant. The
toner sedimented well.

The operation of again suspending in water, subjecting
to centrifugation sedimentation and removing the supernatant
wasrepeatedontherecoveredthin—filmcoatedtonerfourtimes,
after which the thin-film coated toner was washed and the
polyacrylic acid was removed. The toner washed well.

The thin-film coated toner was then dried by heating at
40°C, wherein there was no occurrence of coalescing or similar
problems, to give a thin-film coated toner 4-4-3 by a simple

pulverizing operation.
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of the Concentrated Precursor of Uea Resin First, 1

nol e of urea and 2 noles of fornmal dehyde were

condensed at 750C in the presence of anmonia to give a

vi scous - 123 s syrupy substance. This substance was

subj ected to vacuum evaporation, and its resin

constituent was adjusted to 60 nass% to obtain a
concentPal &@agugdmgs drhebbtia faed esiin- fEXAPd £t dd Boher 4-4-3
TEin-fiIn1coated toner 4-5-1 A qui nacridone pignent and
aP@ffi humlaretasiarass prresaleciiameareoé Sumpdnidit Re Hi rage
pgkts b¥ nasg of a styrenenononer and 20 parts by nass

of PACBliEFPaly FAgethbRokEtm was el . 03 jwper Sihey flaort That the

h .the m xture was heated to 60C and 2.3 parts by
nesaTath faz“q%%ﬂilg‘(’??ﬁﬁ&%@wwwté}ﬂaﬁpflpm te)ermel @olding

o P o h Pk e e e i s O ghhis 3 aSitdinowus .
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acopbd yrre rsiufed dienesl s eaerdany oRar i+ cilhahe t(eeg\ltp%z%ture , and

tenperature: 45C) . The added al cohol s wer

r'eh@dvedhighdyea RE yHiseee caqle@®ts r3oiméld . onTefyas noted that
pol yacrylic acid, which had a solution viscosity of
of Pongieas resoBTe wals bBORASH to 300 parts by nmass of

t he obtai ned di spersion of polynerized toner secondary
Example 4-4-4

Thin-film coated toner 4-4-4

A quinacridone pigment and aluminum di-tert-butyl
salicylateweremixedinto100partsbymassofastyrenemonomer
and 20 parts by mass of n-butylacrylate monomer. After
dispersing for 5 hours, the mixture was heated to 60°C and
2.3 parts by mass of 2,2'-azobis (2,4-dimethylvaleronitrile)
were added thereto to cause polymerization, whereby a
polymerized toner primary particulate (glass transition
temperature: 45°C) was prepared that had a volume average
particle diameter of 0.7 pm,

A mixture of 15 mL of butyl alcohol and 3 mL of pentyl
alcohol was added while stirring to 100 mL of the dispersion
of polymerized toner primary particulate. While stirring,
30mLofisopropylalcoholwasfurtheradded,andthedispersion
wasthenheatedto80%3toprepareapolymerizedtonersecondary

particulate (glass temperature: 45°C).
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particul ate to prepare a solution having a pH of 3.6

and a concentration of 5 mass% Into this solution,

1.5 parts by mass (dried) of concentrated precursor of
urea resin were mxed at roomtenperature. The

resulting roomtenperature mxture - 124 V was heat ed
over 20 mnutes to 55C and subjected to a

r esi nilhiec @dded edachiods Meres theur Femgivedebynche 25 mass?
surface of _the fusing toner was coated with a ure
ragiepupirdrting of ke lyeeriyld cndsidoorBdcholpgom Solution
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renoved. The toner m coat ed

t OS2 WA HPRARdY €d. PyLdieal phddalkt A% : WisF@idh teenewere

was no occurrence of coalescing or simlar problens,
tii g ea . ddum-tenlpereaaied t eRer résbitihy aosimnpe@perature
pul veri zi ng operation. Upon neasuring, the obtained

trimi xtdre maoc dieadt ddbnerrd25- dinhads at o b 3Aite aavde sabdected to
particle dianeter of 8m and the average thickness of
tdheasiim fiidaniwas r6a08ion fte If hourt hehetdky Wontsainfege of
toner did not |eak during the toner thermal nolding

pElR eBas tomfioned wasitcodfeed itleea cr@%larngn@vaéesm
continuous. A test was also carried out for

for mi g aBiFtyre s HdamihfatadntQadts taaﬁielheids at that

i ch showed %hat t.h
emperature for 2 hours under stirring,.

After that, the mixture was cooled to room temperature
and the thin-film coated toner was made to sediment by
centrifugation for 10 minutes at 4,000 rpm. The thin-film
coated toner was recovered by removing the supernatant. The
toner sedimented well.

The operation of again suspending in water, subjecting
to centrifugation sedimentation and removing the supernatant
was repeatedon the recovered thin-filmcoated toner four times,
after which the thin-film coated toner was washed and the
polyvacrylic acid was removed. The toner washed well.

The thin-film coated toner was then dried by heating at
40°C, wherein there was no occurrence of coalescing or similar
problems, to give a thin-film coated toner 4-4-4 by a simple

pulverizing operation.
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toner possessed sufficient transportability, that
fixing could be sufficiently carried out at a | ow
tenperature, and that a high quality inage could be
formed. It was noted that fixing was possible at 100C.
- 125 Exanple 4-5-2 Thin-filmcoated toner 4-5-2 A

O o aene e BuPir g s PR AP Ih - b T dirba oner a-4-4
t d 20 ts.b
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toner primary particulate (glass transition

t 8PBBE 8L Uk S £ fofdd Vasa PteRANSE dahatl had 1agvehY4Montinuous.
average particle dianeter of 0.7 gym A mixture of 15

L of putedt alLohpls ARG r3idld GutPeBlYlimagkC@BehiwgSability
added while stirring to 100 nL of the dispersion of

pohytke i Zieth+ OBt ¢d thed e quadd i4ul-alt, e whaihl @ hslWer ith@t the
30 nL of isopropyl alcohol was further added, and the
dtsperspoasepmsdt hefif hehénrd toaBOfotrvapitpaye dhat fixing
pol ynmeri zed toner secondary particul ate (glass

t eapédaversuf #i5GentThe cadddedabobhat sa ierve tiehgrerature, and
renoved, and a 25 nmass% aqueous sol ution of

pbhghct Wiigh deadityhinggehaguadses figmed.vi $6osas hagred that
8,000 nmPas at 25C, was added to 300 parts by mass of

t éxéﬂgaWﬁédP8?§b€;§iéﬁ 6P0Yol ymeri zed toner secondary

particul ate to prepare 2 solu Lgn haxL g.,a pH of 3.6
and a concentratigﬁﬁﬂﬁ—sinﬁsér—Lﬁﬂg—Laig solution, 1.5
parts by - mss, (e dofe £ QUL o ofL PreO Y 5prg Of

resul thg, L PO EEIPERAII S IThXEUE] o 4~4-8 were each prepared

in the same manner as the thin-film coated toners in 4-4-1
to 4-4-4, except that 5 parts by mass of potassium chloride
were added in place of the alcohols during preparation of the
polymerized toner secondary particulate. A test was also
carried out for image forming ability on the obtained toners,
which showed that the toners possessed sufficient

transportability, that fixing could be sufficiently carried
out at a low temperature, and that a high quality image could
be obtained. It was noted that fixing was possible at 100°C.

Preparation

of

the Concentrated Precursor of Urea Resin

First, 1 mcle of urea and 2 moles of formaldehyde were

condensed at 75°C in the presence of ammonia to give a viscous
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was heated over 20 mnutes to 55C and subjected to a

resinification reaction for 3 hours, whereby the

surface of the fusing toner was coated with a urea

resin. - 126 | After that, the m xture was cooled to

roomtenperature and the thin-filmcoated toner was

made to sedinent by centrifugation for 10 mnutes at

£Y0PY prabstanasi nThillsmsubsseaget ¥asr sk epé@@kx@@edfawum

renovi ng the supernatant. The toner sedinmented wel
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coated toner was mshemﬁ%&yacryl ic acid was
renoved. The topgr was E%dcggked towg%r [ &here was no
occurrence of cea#ese+ﬁg—e%—s+ﬁ++a+——ﬁ+e§+eﬂs, to give
a thin %‘}qtd%‘ii;e N8metitd 2t d®¥ 13t in gﬂ{mw \ﬁeweﬁg

operatl o pon nmeasuari-ng, the obtalne hin-f
J‘?é&(ﬁé)&e&e #a ﬁlgedrl@g:cal U@bﬂ%s%ﬁ?ﬁo?%@ﬂﬁeﬁde monomer

di anet'er of 8 [Lm and the average™ thickness of the

tdHd 40 Ipames By Qdaddnofdhe-dacil daf1 dhe mEQsthad ,ned&fter
toner di d not |eak during the toner thermal nolding

[t iesSs oonf i g rrexd Hdiads ,t heS iifxate eCodlsl hgawasl to 60°C and
conti nuous. A test was aI so carried out for imge
fhrivpagtabbyitass ofi 2 he' tduobis (dn todimethphesldrédntrile)
whi ch showed that the toner possessed sufficient

twerss podderbi thexeta en  ddudengrolaog ol et 5o f i whereby a
carried out at a |ow tenperature, and that a high
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fixing é)ossn bIe at 100*C. Exanple 4-5-3
temperatur was prepared that had a volume average

particle diameter of 0.7 pm.

A mixture of 15 mL of butyl alcohol and 3 mL of pentyl
alcohol was added while stirring to 100 mL of the dispersion
of polymerized toner primary particulate. While stirring,
30 mL of iscopropyl alcohol was further added to prepare a
pclymerized toner secondary particulate {glass temperature:
45°C) .

The added alcohols were then removed, and a 25 mass%
aqueous solution of polyacrylic acid, which had a solution
viscosity of 8,000 mPa-s at 25°C, was added to 300 parts by
mass of the obtaineddispersionof polymerized toner secondary
particulate to prepare a solution having a pH of 3.6 and a
concentration of 5 mass%. Into this solution, 1.5 parts by
mass {dried) of concentratedprecursor of urearesinweremixed

at room temperature. The resulting room temperature mixture
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Thin-filmcoated toner 4-5-3 f A quinacridone pignent

and alum numdi-tert-butyl salicylate were m xed

into 100 parts bymass of a styrene nononer and 20

parts by nmass of n-butylacrylate nononer. After

di spersing for 5 hours, the m xture was heated to 600C
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t et r SEEpEasy Ner t1e Wit 0laas e, tempepat. Ur ehe #hbRCEilm
. The added al cohols were then renoved, and a 25 mass%
acpreions teolatt was ool yad byl temaeidyg titd ehpkadagant. The
solution viscosity of 8 000 nPa-s at 250C, was added
toor3O0 padisetyed maskl of the obtai ned di spersion of

pol ymeri zed toner secondary particulate to prepare a

sol ut iThe kperagianppfoigdin suabendigundenvatticonsepjscting
mass% Into this solution, 1.5 parts by mass (dried)

of0 eontetfvgadd opr sedinortatieon ead eanev Ry &hf Regerpgtant
roomtenperature The resulting roomtenperature nixture
VRS REREEGCHREY LB TRFRYEESE TS félé'hﬂong‘a% éé’f‘&&n%‘?f‘%tmes'

(S R e TSREALPIY L Lo O WL P A ana e
A T e A

The thin-film coated toner was then dried by heating at
40°C, wherein there was no occurrence of coalescing or similar
problems, to give a thin-film coated toner 4-5-1 by a simple
pulverizing operatiocon.

Uponmeasuring, the obtainedthin-filmcoated toner 4-5-1
had a volume average particle diameter of 8 ym, and the average
thickness of the thin film was 0.03 pm. The fact that the
contained toner did not leak during the toner thermal molding
process confirmed that the surface ceoating was continuocus.

A test was also carried out for image forming ability
on the thin-film coated toner 4-5-1, which showed that the
toner possessed sufficient transportability, that fixing
could be sufficiently carried out at a low temperature, and

that a high quality image could be formed. It was noted that

fixing was possible at 100°C.
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- 128 f After that, the m xture was cooled to room
tenperature and the thin-filmcoated toner was nade to
sediment by centrifugation for 10 m nutes at 4,000
rpm The thin-film coated toner was recovered by
removi ng the supernatant. The toner sedinmented well.

The operation of again susgending in water, subjecting

to centrifugation sedi 2 e renmovi ng the

super nat ant vvajgr.egﬁaéed on tBe recovgrzg_éthi n-film
coated toner fo i m e ' in-film

coated t r S S t.he ol yacrylj.c .aci.d S
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pul veri zi ng operation. Upon neasuring, the obtained

tdt pd 4 Mg opd £ s 41913 mikadird WalsUR a%Rl @€ 60°C and
particle dianmeter of 8 gm and the average thickness

. 3 parthi Byfridd9s was2 02 03ambide? f acdinhdehylh€leronitrile)
cont ai ned toner did not |eak during the toner thernmal

naod 1k nagd deodl otdesse tonfd rameds ¢ had 1 yriver Saaf aore, odad 1 elgy Was
conti nuous. A test was also carried out for inmage

fre hymeyr vbad i tgnevrprirearhipefiion boke et lasertdads Btion
whi ch showed that the toner possessed sufficient
teMRPARtEER 1 i 45°C)t s FineRegeccddilad Hads @ Modivaq [average
carried out at a low tenperature, and that a high

d.iﬁa‘["rjt‘ill? %woo%eof rffed. It was noted that
fixing vas Dossill eoal; 100G, DRSS aha ThE L Bney
alcohol was added while stirring to 100 mL of the dispersion
of polymerized toner primary particulate. While stirring,
30mLof isopropyl alcohol was further added, and the dispersion
was thenheated to 80°C toprepare apolymerized toner secondary
particulate (glass temperature: 45°C).

The added alcohols were then removed, and a 25 mass%
aqueous solution of polyacrylic acid, which had a solution
viscosity of 8,000 mPa's at 25°C, was added to 300 parts by
mass of the obtaineddispersionof polymerized toner secondary
particulate to prepare a solution having a pH of 3.6 and a
concentration of 5 mass%. Into this solution, 1.5 parts by
mass (dried) of concentratedprecursor of urearesinweremixed
at room temperature. The resulting room temperature mixture
was heated over 20 minutes to 55°C and subjected to a

resinification reaction for 3 hours, whereby the surface of

the fusing toner was coated with a urea resin.
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A qui nacridone pignment and alum numdi-tert-butyl
salicylate were mxed into 100 parts by nmass of

ast yrenenononer and 20 parts by nass of

n- butyl acryl ate nononmer. After dispersing for 5 hours,
the m xture was heated to 60C and 2. 3 parts by nass
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and_a concentration of 5 mass% Into this solution,
1PSlparr¥lby agadswadr redpved. cofheronged prleediredtl of
urea resin were mxed at roomtenperature, The ,
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Uponmeasuring, the obtainedthin-filmcoated toner 4-5-2

had a volume average particle diameter of 8 um, and the average
thickness of the thin film was 0.03 pm. The fact that the
contained toner did not leak during the toner thermal molding
process confirmed that the surface coating was continuous.

A test was alsoc carried out for image forming ability
on the thin-film coated toner 4-5-2, which showed that the
toner possessed sufficient transportability, that fixing
could be sufficiently carried out at a low temperature, and
that a high quality image could be formed. It was noted that
fixing was possible at 100°C.

Example 4-5-3

Thin-film coated toner 4-5-3

- 127 -



and the thin-filmcoated toner was nade to sedi nent by
centrifugation for 10 mnutes at 4,000 rpm The
thin-film coated toner was recovered by renoving the
supernatant. The toner sedinmented well. The operation
of again suspending in water, subjecting to
centrifugation sedinentation and renoving

super nat AniNaGaidPRP R FECRh 2Rd ?%%%%%?%dd%hF%r¥|¢%¥Yl
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CBLUhEL: zed toner secondary particulate (glass temperature:
45°C) .

The added alcohols were then removed, and a 25 mass$
aqueous solution of polyacrylic acid, which had a solution
viscosity of 8,000 mPa's at 25°C, was added to 300 parts by
mass of the obtaineddispersion of polymerized toner secondary
particulate to prepare a solution having a pH of 3.6 and a
concentration of 5 mass%. Into this solution, 1.5 parts by
mass (dried) of concentrated precursor of urea resin were mixed
at room temperature. The resulting room temperature mixture
was heated over 20 minutes to 55°C and subjected to a
resinification reaction for 1 hour, whereby the surface of
the fusing toner was coated with a urea resin.

The mixture was then heated to 70°C and held at that

temperature for 2 hours under stirring.
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was added in place of the al cohols during preparation

of the polynerized toner secondary particulate. A test
was also carried out for image formng ability on the

obt ai ned toners, which showed that the toner possessed
sufficient transportability, that fixing could be
sufficiently carried out at a | ow tenperature, and
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solution viscosity of 8 000 nmPas at 25C, was added to
I Garkbersin thers ves tecobbbf aree difsperteaning or similar
pol ynmeri zed toner secondary particulate to prepare a
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solftion,_S parts by mass of urea were
pulverizing operation.

Uponmeasuring, the obtainedthin-filmcoated toner 4-5-3
had a volume average particle diameter of 8 ym, and the average
thickness of the thin film was 0.03 pm. The fact that the
contained toner did not leak during the toner thermal molding
process confirmed that the surface coating was continuous.

A test was also carried out for image forming ability
on the thin-film coated toner 4-5-3, which showed that the
toner possessed sufficient transportability, that fixing
could be sufficiently carried out at a low temperature, and
that a high quality image could be formed. It was noted that
fixing was possible at 100°C.

Example 4-5-4

Thin-film coated toner 4-5-4
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m xed, which m xture was adjusted w th aqueous sodi um
hydroxide to give a pHof 3.2. Into this solution,
12.5 parts by mass of formalin were m xed at room
tenperature, the resulting mxture being raised over
20 m nutes to 60C and subjected to a resinification
reaction for 3 hours, whereby the surface _of th
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particulate (glass temperature: 45°C).

The added alcohols were then removed, and a 25 mass%
agueous solution of polyacrylic acid, which had a solution
viscosity of 8,000 mPa-s at 25°C, was added to 300 parts by
mass of the obtained dispersion of polymerized toner secondary
particulate to prepare a solution having a pH of 3.6 and a
concentration of 5 mass%. Into this solution, 1.5 parts by
mass (dried) of concentratedprecursor of urearesinweremixed
at room temperature. The resulting room temperature mixture
was heated over 20 minutes to 55°C and subjected to a
resinification reaction for 1 hour, whereby the surface of
the fusing toner was coated with a urea resin.

The mixture was then heated to 70°C and held at that

temperature for 2 hours under stirring.
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could be sufficiently carried out at a | ow tenperature,
and tHat a high quality inmage could be forned. It was
noted that fixing was possible at 100C. Exanple 4-6-2
Thin-fil mcoated toner 4-6-2 A quinacridone pignment and
alumnumdi-tert-butyl salicylate were mxed into 100
parts by nass of a styrene nononer and 20 parts by

mass &ffterbyhptactheanexmoremss oafdled tdi spenstemgpépgture
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5 parts by mass of urea were mixed, which mxture was
Custhafe i m tAQTEoWRS S6dPery Ayeexicdecoalescing or similar

problems, to give a thin-film coated toner 4-5-4 by a simple
pulverizing operation.

Uponmeasuring, the obtained thin-filmcoated toner 4-5-4
had a volume average particle diameter of 8 um, and the average
thickness of the thin film was 0.03 um. The fact that the
contained toner did not leak during the toner thermal molding
process confirmed that the surface coating was continuous.

A test was also carried out for image forming ability
on the thin-film coated toner 4-5-4, which showed that the
toner possessed sufficient transportability, that fixing
could be sufficiently carried out at a low temperature, and
that a high quality image could be formed. It was noted that
fixing was possible at 100°C.

Examples 4-5-5 to 4-5-8

Thin-film coated toners 4-5-5 to 4-5-8
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to give a pHof 3.2. Into this solution, 12.5 parts by

mass of formalin were m xed at roomtenperature, the

resulting mxture being raised over 20 m nutes to 60C

and subjected to a resinification reaction for 3

hours, whereby the surface of the fusing toner was

coated with a urea resin. After that, the m xture was
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obtained thin-filmcoated toner 4-6-2 had a vol une

avet ageapbov it@mpethiaaetesr aofl 8mat antdiyheqwwkitagamage could
t hi ckness of the thin filmwas 0.03 m The fact that

the cddtiziathd Toners diatatbthhtakigimg ngst hessohée at 100°C.
thermal nolding process confirned that the surface
coating was continuous. Exareie $a8- 4l so carried out for

image formng ability on the thin-filmcoated toner
4-6-2, which shdhddifidm qpat %mn%éq—&-ép

d
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and 20 parts by mass of n-butylacrylate monomer. After

dispersing for S5 hours, the mixture was heated to 60°C and
2.3 parts by mass of 2,2'-azobis{(2,4-dimethylvaleronitrile)
were added thereto to cause polymerization, whereby a
polymerized toner primary particulate (glass transition
temperature: 45°C) was prepared that had a volume average
particle diameter of 0.7 um.

A mixture of 15 mL of butyl alcchol and 3 mL of pentyl
alcohol was added while stirring to 100 mL of the dispersion
of polymerized toner primary particulate. While stirring,
30 mL of isopropyl alcochol was further added to prepare a
polymerized toner secondary particulate (glass temperature:

45°C) .
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Exanple 4-6-3 Thin-filmcoated toner 4-6-3 A

gui nacri done pignent and alum numdi-tert-butyl
salicylate were mxed into 100 parts bymass of a
styrene nononer and 20 parts by mass of

n- butyl acryl ate nononmer. After dispersing for 5 hours,
the m xture was heated to 60C and 2.3 parts g% mass of
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concentration of 5 mass% Into this solution, 5 parts
byirbsseobeingaraksed mvaedQOMMimwmmsxtquﬁﬁﬁﬂaanddpubﬁedted
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m xed. at roomtenperature, the resulting m xture being
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r esi ni catign rea tion for 1 hour reby the surfac
}th er that, e mixture was coof\hg to yroom tempera%ure

and the thin-film coated toner was made to sediment by
centrifugation for 10 minutes at 4,000 rpm. The thin-£film
coated toner was recovered by removing the supernatant. The
toner sedimented well.

The operation of again suspending in water, subjecting
to centrifugation sedimentation and removing the supernatant
was repeatedon the recovered thin-filmcoated toner four times,
after which the thin-film coated toner was washed and the
polyacrylic acid was removed. The toner washed well.

The thin-film coated toner was then dried by heating at
40°C, wherein there was no occurrence of coadlescing or similar
problems, to give a thin-film coated toner 4-6-1 by a simple
pulverizing operation.

Uponmeasuring, the obtainedthin-filmcoated toner 4-6-1

had a volume average particle diameter of 8 um, and the average
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of the fusing toner was coated with a urea resin. The
m xture was then heated to 70C and held at that
tenperature for 2 hours under stirring. After that, the
m xture was cooled to roomtenperature and the
thin-filmcoated toner was nade to sedi nent by
centrifugation for 10 m nutes at 4,000 rp
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toner was then dried by heating at ‘40C, wherein there

VesSndP RESEE S £08 s of £ LORE RS CE Mo Sbo St b1 B ty Prewd€nBixing

to give a thin-filmcoated toner 4-6-3 by a sinple
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nol di ng process confirnmed that the surface coating was
continuous. A test was BXamprar¢ter?out for inmge
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and 20 parts by mass of n-butylacrylate monomer. After

dispersing for 5 hours, the mixture was heated to 60°C and
2.3 parts by mass of 2,2'-azobis (2,4-dimethylvaleronitrile)
were added thereto to cause polymerization, whereby a
polymerized toner primary particulate (glass transition
temperature: 45°C) was prepared that had a volume average
particle diameter of 0.7 pum.

A mixture of 15 mL of butyl alcohol and 3 mL of pentyl
alcohol was added while stirring to 100 mL of the dispersion
of polymerized toner primary particulate. While stirring,
30mLof isopropyl alcohol was further added, and thedispersion
was then heated to 80°C to prepare apolymerized toner secondary
particulate (glass temperature: 45°C).

The added alcohols were then removed, and a 25 mass$%

aqueous solution of polyacrylic acid, which had a solution
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Thin-fil mcoated toner 4-6-4 A quinacridone pignment and
alumnumdi-tert-butyl salicylate were m xed into 100
parts by nass of a styrene nononer and 20 parts by
mass of n-butylacrylate nononer. After dispersing for
5 hours, the m xture was heated to 60C and 2.3 parts
by mass_of 2,2'-azobis(2,4-dime thylvaleronitrile)
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coated toner was recovered by removing the supernatant. The
toner sedimented well.

The operation of again suspending in water, subjecting
to centrifugation sedimentation and removing the supernatant
was repeatedon the recovered thin~filmcoated toner four times,
after which the thin-film coated toner was washed and the
polyacrylic acid was removed. The toner washed well.

The thin-film coated toner was then dried by heating at
40°C, wherein there was no occurrence of coalescing or similar
problems, to give a thin-film coated toner 4-6-2 by a simple
pulverizing operation.

Uponmeasuring, the obtainedthin-filmcoated toner 4-6-2
had a volume average particle diameter of 8 um, and the average

thickness of the thin film was 0.03 um. The fact that the
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The m xture was then heated to 70C and hel d at that
tenperature for 2 hours under stirring. After that, the
m xture was cooled to roomtenperature and the
thin-filmcoated toner was made to sedi nent by
centrifugation for 10 mnutes at 4,000 rpm The
thin-film coated toner was recovered by renoving_the
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dispersing for 5 hours, the mixture was heated to 60°C and

2.3 parts by mass of 2,2'-azobis(2,4-dimethylvaleronitrile)
were added thereto to cause polymerization, whereby a
polymerized toner primary particulate (glass transition
temperature: 45°C) was prepared that had a volume average
particle diameter of 0.7 pm.

A mixture of 15 mL of butyl alcohol and 3 mL of pentyl
alcohol was added while stirring to 100 mL of the dispersion
of polymerized toner primary particulate. While stirring,
30 mL of isopropyl alcohol was further added to prepare a
polymerized toner secondary particulate {(glass temperature:
45°C) .

The added alcohols were then removed, and a 25 mass$
aqueous solution of polyacrylic acid, which had a solution

viscosity of 8,000 mPa-s at 25°C, was added to 300 parts by
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Thin-fil mcoated toners 4-6-5 to 4-6-8 Thin-film
coated toners 4-6-5 too-6-8 were each prepared in the

v same manner as the thin-filmcoated toners in 4-6-1 to
4-6-4, except that 5 parts by nmass of potassium
chloride was added in place of the al cohols during

. preparation of the polynerized toner secondary
DLk & e o3t B IpgFeZISden %%PP?-&E}eéatzeficﬁ‘oq%@%condary
formp bility on the obtajned tqners whi ch _showed
t?l%\lft{‘%‘éf?B‘?letrg/ POEPESEed SOUTPHEPR a‘H%?p&PP&SPltirgg}O“ of

fixi l.d.b ffi.ci I Led I
et ur i e e s PeE Tl higaags el vBge Were
TR Arenih e 1AM Al AR B fibhyaronide
tendenay a BRI-EOY-3 emaenat Whesf USingi 6AN LPEXiRlrdOby mass

pol yreri zed toners and polynerized coal esced toners by

COAL f HEma1 I NekaPSahikdW af e8bdmOfehpersthtacretRé +88ulting
pol ymeri zed toner and polynmer coal esced toner. In

Al tt €t Beind v@Sséfarned Ihatiduedleckiorg bradeabyected
and | owtenperature fusing can coexist for polynerized
tomer sesand fpokydeni zeactbah eSeed houner seinrawmattihegsarface
thernosetting - 140 O V resin on the surface of the

pof yoiee | Zeslinoneenandwpe| goetededitoal eseadreshrr to
realize sufficient blocking resistance w thout

subst aie MIXLYLE Haf then Jwatad dg tdhperaduhe ldrafs that
it was Iearneg that fusing can be, achi eved at a
SEETRPRTRMETS Fofv £ enpeF it BreehySehpFdY¥ng a surface

coal b CHAE. FRECHIREEZ 1ok St oy tPRpEpabRFELuTe
ﬁrg?' A A PQJrJn e@?&@&& ’ toﬁgﬁ "gRY hQUE" L 89sLBEMRR by

gy rfeguired Tor fuSIhg an
centrifugation for 10 minutes at 4,000 rpm. The thin-film
coated toner was recovered by removing the supernatant. The
toner sedimented well.

The operation of again suspending in water, subjecting
to centrifugation sedimentation and removing the‘supernatant
was repeatedonthe recovered thin-filmcoated toner four times,
after which the thin-film coated toner was washed and the
polyacrylic acid was removed. The toner washed well.

The thin-film coated toner was then dried by heating at
40°C, wherein there was no occurrence of coalescing or similar
problems, to give a thin-film coated toner 4-6-3 by a simple
pulverizing operation.

Uponmeasuring, theobtainedthin-filmcoated toner 4-6-3

had a volume average particle diameter of 8 um, and the average

thickness of the thin film was 0.03 pm. The fact that the
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shortening the fusing tinme, whereby energy saving and
accel eration during the fusing process can be realized,

I ndustrial Applicability Coating the surface of a | ow

mel ting point powder toner wth a thernosetting resin
makes it possible to realize a satisfactory

anti - bl ocki ng praoperty of the powder toner, whil
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thin-filmcoated toner that is a powder toner with a
sbisengngaseppesablieeatabgitg. from 40 to 150C whose
surface 1is coated substantially continuously with the
thin film conprising aExamphesétrbirAg resin. 2. A

thin-filmcoated toner according to claim1, whose

f usi ng tenper at &E&nﬁqﬁs@gﬁtgg@ne% 44614 n-film
coated toner according to clai 2, wherein the
therno%é%‘ﬁ?@clf P ‘Q“%H%aa’ggsael‘f%%“‘i’f“ ofigtert-butyl
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dispersing for 5 hours, the mixture was heated to 60°C and

2.3 parts by mass of 2,2'-azobis(2,4-dimethylvaleronitrile)
were added thereto to cause polymerization, whereby a
polymerized toner primary particulate (glass transition
temperature: 45°C) was prepared that had a volume average
particle diameter of 0.7 um.

A mixture of 15 mL of butyl alcohol and 3 mL of pentyl
alcohol was added while stirring to 100 mL of the dispersion
of polymerized toner primary particulate. While stirring,
30mL of isopropyl alcohol was further added, and thedispersion
was then heated to 80°C toprepare apolymerized toner secondary
particulate (glass temperature: 45°C).

The added alcohols were then removed, and a 25 mass$
aqueous solution of polyacrylic acid, which had a solution

viscosity of 8,000 mPa-s at 25°C, was added to 300 parts by
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a concentrated urea-base resin on the surface of the
powder toner while avoiding fusing the powder toner.

5. Athin-filmcoated toner according to claim 3,
wherein the urea-base resin is forned by resinifying a
urea-base resin precursor m xture which conprises at

| east either _one of a wurea and_a urea derivative and
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and the thin-film coated toner was made to sediment by
centrifugation for 10 minutes at 4,000 rpm. The thin-film
coated toner was recovered by removing the supernatant. The
toner sedimented well.

The operation of again suspending in water, subjecting
to centrifugation sedimentation and removing the supernatant
was repeatedon the recovered thin-filmcoated toner four times,
after which the thin-film coated toner was washed and the
polyacrylic acid was removed. The toner washed well.

The thin-film coated toner was then dried by heating at
40°C, wherein there was no occurrence of coalescing or similar
problems, to give a thin-film coated toner 4-6-4 by a simple
pulverizing operation.

Uponmeasuring, the cbtainedthin-filmcoated toner 4-6-4
had a volume average particle diameter of 8 um, and the average

thickness of the thin film was 0.03 pm. The fact that the
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into the dispersion; and e resinifying the raw
materi al while avoiding fusing the powder toner, and
coating a surface of the powder toner with the thin
filmconprising the thernosetting resin. 11. A nethod
for producing a thin-filmcoated toner, conprising
steps of: enul sion-polynerizing a toner ingredient that

cORAPFRSBEA oM ddf ReSileatoABRery dhertPaRL neternal medding
a_binder resin %@ gaégare a di spersion of a powder ,
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of aggregating the powder toner. 13. A nethod for
pfodungngashpothibiki km ¢0af@d toner according to one

of clainms 10 to 12, further conprising a step of

heati ng the powder Ekempdesndadténper 4téré range t hat

causes no thermal breakage of the thin filmto fuse
t he powder Bhyqerfilm coated toners 4-6-5 to 4-6-8

Thin-film coated toners 4-6-5to 4-6-8 were each prepared
in the same manner as the thin-film coated toners in 4-6-1
to 4-6-4, except that 5 parts by mass of potassium chloride
was added in place of the alcohols during preparation of the
polymerized toner secondary particulate. A test was also
carried out for image forming ability on the obtained toners,
which showed that the toner possessed sufficient
transportability, that fixing could be sufficiently carried
out at a low temperature, and that a high quality image could
be obtained. It was noted that fixing was possible at 100°C.

From the above, it was learned that low blocking tendency
and low-temperature fusing can coexist for polymerized toners
and polymerized coalesced toners by coating a thermosetting
resin on the surface of the polymerized toner and polymer
coalesced toner.

In particular, it was learned that low blocking tendency
and low-temperature fusing can coexist for polymerized toners

and polymerized coalesced toners by coating a thermosetting
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resin on the surface of the polymerized toner and polymerized

coalesced toner to realize sufficient blocking resistance
without substantially raising the softening temperature.
Thus, it was learned that fusing can be achieved at a
sufficiently low temperature by employing a surface coating
polymerized toner and surface coating polymer coalesced toner
whichhas a lowsoftening temperature and lowblocking tendency,
thereby lowering the heat energy required for fusing and
shortening the fusing time, whereby energy saving and

acceleration during the fusing process can be realized.

Industrial Applicability

Coating the surface of a low melting point powder toner
with a thermosetting resin makes it possible to realize a
satisfactoryanti-blockingpropertyof the powder toner, while
avoidingincreaseinsofteningtemperatureof the powder toner,
which in turn makes it possible to realize toner fusing at
lower temperatures. This is particularly effective when
using a urea resin as the thermosetting resin or employing
polymerized toner as the powder toner. Use of such
surface-coated powder toner, that is, powder toner having a
low softening temperature and less blocking tendency makes
possible the realization of toner fusing at low temperatures,
and hence the reduction of the thermal energy and time required
for fusing. Thus, energy-saving and high-speed fusing

process can be realized.
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CLAIMS

1. A thin-film coated toner that is a powder toner with a
softening temperature ranging from 40 to 150°C whose surface
is coated substantially continuously with the thin film

comprising a thermosetting resin.

2. Athin-filmcoatedtoneraccordingtoclaiml, whose fusing

temperature is 145°C or lower.

3. A thin-film coated toner according to claims 1 or 2,
wherein the thermosetting resin is a urea-base resin or a

melamine-base resin.

q. A thin-film coated toner according to claim 3, wherein
the urea-base resin is formed by resinifying a precursor of
a concentrated urea-base resin on the surface of the powder

toner while avoiding fusing the powder toner.

5. A thin-film coated toner according to claim 3, wherein
the urea-base resin is formed by resinifying a urea-base resin
precursor mixture which comprises at least either one of a
urea and a urea derivative and at least either one of a

formaldehyde and a formaldehyde derivative on the surface of

the powder toner, while avoiding fusing the powder toner.
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6. A thin-film coated toner according to one of claims 1
to 5, wherein an average film thickness of the thin film is

0.005 to 1 um.

7. A thin-film coated toner according to one of claims 1

to 6, wherein the powder toner is a polymerized toner.

8. A thin-film coated toner according to claim 7, wherein
the polymerized toner is a polymerized toner secondary
particle formed by an aggregation of a polymerized toner

primary particle.

9. A thin-film coated toner according to one of claims 1
to 8, wherein a true sphericity (DSF) defined by the following
formula I is 0.85 or more;

DSF = m/M I
wherein m represents a minimum diameter of a projection
drawing of the toner and M represents a maximum diameter of

the projection drawing of the same.

10. A method for producing a thin-~film coated toner,
comprising steps of:

dispersing a powder toner in a solid state in a water-base
medium in which a dispersant is dissolved;

mixing a monomer or a pre-polymer of a thermosetting resin

into the dispersion; and
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resinifying the raw material while avoiding fusing the
powder toner, and coating a surface of the powder toner with

the thin film comprising the thermosetting resin.

11. A method for producing a thin-film coated toner,
comprising steps of:

emulsion—polymerizingeatoneringredientthatcomprises
a binder resin monomer as a raw material for a binder resin
to prepare a dispersion of a powder toner;

mixinganmnomerofathermosettingreshnorapre—polymer
of a thermosetting resin as a raw material for the
thermosetting resin into the dispersion of the powder toner;
and

resinifying the monomer of the thermosetting resin or
the pre-polymer of the thermosetting resin while avoiding
fusing the powder toner, and coating a surface of the powder

toner with the thin film comprising the thermosetting resin.

12. A method for producing the thin-film coated toner
according to claims 10 or 11, further comprising a step of

aggregating the powder toner.

13. A method for producing the thin-film coated toner
according to one of claims 10 to 12, further comprising a step
of heating the powder toner in a temperature range that causes

no thermal breakage of the thin film to fuse the powder toner.
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