23 FEBRUARY 2007 DESCRI PTI ON THI N- FI LM COATED TONER Technical Field The
present invention relates to powder toner coated with a reSidelf'liﬁl@UI\kWOO‘./n
particular, to toner fusible at |lower tenperatures. Backgroun rt Sever al
net hods have been proposed and put to practical use for fusing or fixing
devel opers in an el ectrophotographic printing process, such as contact
fusing methods using a heat rolli%k%CRI%quﬁpntapt fusing nmet hods such as
flash fusing, contact pressure fiXing nethods using a pressure roll etc.,
and contact heat pressure fusing nmethods using a heat pressure roll etc. In
heat fusing nethods, such as contact fusing nethods, non-contact fusing
nmet hods or contact heat pressdfienffstndco®thodgneRf the above descri bed
fusing or fixing nethods, the fusing tenperature is determ ned dependi ng
mainly on the softening tenperature of the toner used. If the softening
tenperature of the toner is sufficiently low, the fusing tenperature can be
| owered that nuch. If the fusing Tdmaerat urielis sufficiently |low, the
anount of thermal energy and tine required for fusing can be reduced,
wher eby an ener gyesad JethtanAveh ghoapedd Hasst opopiecessnennobeetealitred. - 1
‘23 FEBRUARY 2007 Fromthis viewooint, for exanple, |low nelting point toner
whi ch soft engeatinl ohihefipenatin gmitsi ddiang devébopedfudiblasat flustery net hod
has been actively devel oped in recent

temperatures.

Background Art

Several methods have been proposed and put to praétical
use for fusing or fixing developers in an electrophotographic
printing 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.,
and contact heat pressure fusingmethods using a heat pressure
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.



years because it allows high-speed fusing since toner is heated nonentarily
by infrared irradiation (flash firing), and besides, it decrggSgRuUARY 2007
deterioration of substrates onto which toner is fused since it is a

rion- cont act nethod, and the nmethod is being enployed in high-speed variable
printer etc. There are many prior art docunments on the flash fusing nethod.
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To realize u5| usi toner with a |l ow
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tenperatures, t he~toner can USG nount eat

enabl es hi ghe §PE%%cd6¥é¥kat@$ﬁ¥?ﬁﬁgW@%éé&%£§hﬁ&@@hd@édhéklgﬁbﬁeéhen'ng

t enper at ur e; e toner particles y coal esce with each other, causing the

toner to sigphiheanrihy dotenkppatg iRrsanyeysRi ikt ¥sandikeongsyf bay bl ocking,
whi ch can soneti nmes nake the toner unusable. In the nean tine, when using

toner with geBigBs5oft @BcREasEENPEr St U Lat Ibe JOBEPskgakessodikehycho show a
bl ocki ng tendency and offers good conveyability; however, in heat rol

fusing, fortexapplerutbe dFivsienyt tienperoat-wos tias treetho@d ahel tihemenboeased to
realize sufficient fusing. Further, fusing can sonetinmes require a |onger
ti me becausesi betiagnenpisgey in BRigR3spPEBRUARY12B0¢é ptrdaneesueécsuffi cient
time for the substrate, onto which the toner has adhered, to pass through a
nip. Still furthBrere @re ealmyzerhnoghaspe@@crﬁrusnhg ém thee fllagdh flugsingg
method, 1t thhod. For example, Japanese Patent Laid-Open No.

2002182432 describes the recent trend of the development of

" the method. |

Toner for realizing high-speed fusing has also been
actively developed, besides the flash fusing method. To
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,whenusingtonefwithalowsofteningtemperature,
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 required to

be increased to realize sufficient fusing. Further, fusing

can sometimes require a longer time because it is necessary



necessary to expose the toner to highly intensive flashlight, which neans
consunption of a |arge anount of energy and may cause deterlﬁyﬁﬁﬁ %§§2b
substrate. Thus, high-speed fusing has sone technical |imtations. e o0
the possi ble nmeans of providing toner with a | ess coal escing tendency (I ess
bl ocki ng tendency) and a hi gh-speed fusing property at the sane tine is to

use capsul e toner, whic I.,S toner ose _particles are cl uded, i apsul es.
Si nce the EQWQQRH¥§ﬁSW£%iEHQQttSﬁ@F grat %uﬁﬂﬁSt§§ﬁﬁrldb. wgéggn9|§ bi nder
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material . &g%fsgaﬁ;(rtﬁtc@ﬁasm fetéﬂsr@é ﬁEb?f‘%z el died,d B1G3RSUbLRE, is a

liquid, a pro ISé of scattering material includéd in
capsul es mﬁﬂl&ﬂ%&ﬁpé éxﬁrﬁiﬂd’i@'&f Br eakge duhé0gt ch‘eerf‘éH?g\/;ﬁ)é@q@lCﬁa f the

toner. In cases where the materi al includéd in capsules is resin, few

met hods haveaheenyPt8POSedt i R o €0BhENGuBaEhat ONErTHIRE |t i1ed srp@eaendent ly
with thin film resin while avoiding changes in the particle size

distributiopusohgthgst osre. t&thhosgh Lheieabayasbeen proposed a nunber of
nmet hods for encapsulating solid matter, such as resin, as described in, for

exanpl e, KONDOH dreaeifs uhanb J638H mwasusm:f pﬂ‘ﬂ\ﬁl‘d]ﬂ'ﬁ_ﬂ‘,)$.kbhe-r| vstPreodessi on
Met hod, Character and - 3 23 FEBRUARY 2007 Applications, Sankyo Shuppan,
1997, 30-42¢coabsscohgtteemicaroy (Iesatbdddkongut¢ndence) rincrabagbalsesedThus,
toner having a desired particle size distribution is hard to produce.
fusing property at the same time is to use capsule toner, which
is toner whose particles are included in capsules. Since the
surface of capsule toner isacapsuleresinwall, evenifbinder
resinthat softens at low temperatures is used, toner particles
hardly coalesce with each other and the toner hardly suffers
‘blocking, which allows the use of binder resin that softens
at sufficiently low temperatures and even allows the use of
a liquid that contains a coloring material.
However, in cases where thematerial 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. 1In 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



Anot her possible neans of providing toner. with a | ess coal escing tendency

(I ess bl ocking tendency) and a hi gh-speed fusing property at, ﬂ%%ﬁﬁWﬁYHb&P
is to use surface-coated toner. In surface-coated toner, the t

particles hardly coal esce and the toner hardly suffers blocklng even when
bi nder resin that softens at |ow tenperatures is used, because its surface
is aresinwall. Thus, binder resin that softens at sufficiently |ow

t'enper at ur e8ppancheiosed, Saty b&divdpara LPO§Ui d30thdt ront AhdhgMcdFering
material can al so be used. For exanple, Japanese Patent Lai d-Qpen Nos.

55- 070853 aﬁblasedmoeel@eW%éﬂJ&awﬂ@%l@r?er \Wﬁ%e SGPer Eﬁ?éllrlgu% nmade
up of nelam ne resin, urea resin and the |ike. ﬁse Pateaﬁ Lai d- Open
No. 59- 1669@%SHE§€rP%EElEé%S%+éet%h%?r%hﬁgeo%uf% eFP PEOTBAS: up of

uret hane resin d the like. I—feo &?e i nvent or% he%g types _of toner
i ntended to use PHFRONEHOSTHP ﬁ‘ieé’é’ts e STV OO QL TudH *8s3prEs8ur e |
fixing and di not under tand ki ng _tendenc of tane _
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i ncl ude onl r r S of the
capsul e tonélrl%@g%r% DL ﬂtlgg r%“ee l%ogu %7 q‘%ﬁ%ﬁ% ‘é“}i@ﬁ%%@%r

09- 054455 an fgg%) ggﬁg t I r, in

t hese |nvent| ons, gtgn? ne |gbﬁ§% ?Ee}gﬂg r# i gp ?Ef%ggsrﬁ Cog@gﬁggtoner

but mel am ”§n8%é‘&o@1"e"rﬂh5§§w'éd@f’er@@l%rcléﬁgt be R GPak %ﬂrﬁﬂarOEefsfi% toner
is used. Thus, it is - 4 23 FEBRUARY 2007 hard to think that the surface

of the tonetnhs sssdmnbial by tempat-@d uMelshi & udlld) bekAusAsi tesekiried so far,
it appears that no toner has been
is a resin wall. Thus, binder resin that softens at
sufficientlylowtemperaturescanbeused,andbesidesaliquid
that contains a coloring material can also be used.

For example, Japanese Patent Laid-Open Nos. 55-070853
and 58-111050 describe capsule toner whose outer 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 blockiﬁg 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, 61-122656,
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



devel oped yet which is produced by first dispersing toner particles in a
medi um whi |l e keeping the sane in the solid state and then al 1
encapsul i zation reaction to progress while keeping the abovéiﬁ%ggp%%Yégw%o
apply coating onto the toner, which is suitably used in contact fusing

met hods such as heat fusing using a heat roll or non-contact fusing nethods
such as flash fusing, and which shows a | ess bl ocking tendency. In

convent i onahatdnes thtiorkethpar thelssr tidd ofethat tonde isgbbstansiat lyi gh
speed during heat fusing or flash fusing process, whereby the resultant
resol uti on cantednetithes bkinij Aslmficient. This tends to be noticeable when
olefin resin is used as binder resin. Further, when the surface of toner is
coated with a suh$adescriled achdaonét SRBAAra Flak P J Ty Neendesey

i ndeed; however when a surface filmis formed which can realize a
sufficient 98NELOBRECKPhgYBL6BerfyPrPABCESf PENthgSHoRREPELSLRG toner
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as flash fusing, and which shows a less blocking tendency.

In conventional toner, toner particles diffuse into the
substrate at high speed during heat fusing or flash fusing
process, whereby the resultant resolution can sometimes be
insufficient. This tends to be noticeable when olefin resin
is used as binder resin.

Further, when the surfaceof toner iscoatedwithasurface
film,thetonershowsalessblockingtendency,indeed;howevef,
when a surface film is formed which can realizé 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 filmonto 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
withasufficient anti-blockingpropertyanda low-temperature

fusing property at the same time.



toner conveyability is still insufficient and the resolution of the forned

image is also sonetines insufficient. The present inventors q§ﬁﬁgﬂ§%gﬁ§§ﬂo7

tremendous research efforts toward understandi ng the causes

probl ens and have found that the shape of toner is one of the causes.
Specifically, if toner has |low true sphericity, |ow roundness or extrene
surface unevenness, toner conveyability or resolution of forned inmage
sonet i nes beconefoneswifctse entfadhe probtedsriddsadita mbsdtthindhgeshape of
toner may occur in both ground toner and polynerized toner; however, ground
toner nore hendimproveddn bhockiagsyrrddndyy, HowRVesuneves Vhest Usindene
surface unevenness. Further, conparing ground toner wth olynerlzed t oner,
general |y tﬁ@n@ﬁﬁ%Q$¢§NrﬁéFﬁoﬁsqQ@Q%%WEFhéhahﬁFﬁéééFFéﬁ%ﬁﬁﬁlWs théwer for
ground toner. For these reasons, there have been demands that .t he shape of
ground t on&PNERCEARN BEARbRY ¥ LSedt 1 FhrdiS WiddFien taAne| W FE5RIPE PRI ¢
printing proce % |s divided into t%o maj or t g gnd toner and

pol yneri zed ©tt Gh&r £OEPGEnd™EgRer Si & 5P0888@Bl §Sfa§ HS éﬁ&eHIX|ng varlous
constituents of oner_int blnde r.indin ure,
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t oner. BRU. above two types of toner, the use of
t oner produg%@cfixl%q% of £ RBhYHRL4 ZabloPr s lﬂ%?c'lcqftryenlcw}%%%%e's% recent

years, and polynerized foner i s being put to practlca use
or extreme surface unevenness, toner conveyability or

resolution of formed image sometimes becomes insufficient.

The problems associated with the shape of toner may occur
in both ground toner and polymerized toner; however, ground
toner more tends to have low true sphericity, low roundness
or extreme surface unevennesé. Further, comparing ground
toner withpolymerized 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 polymérized
toner. Ground toner is produced by fusing and mixing various
constituents of toner intobinder resin, grinding themixture,
andclassifying thegrindedparticles toyield fineparticles.
Polymerizedtonerisproducedbypolymerizingmonomersbymeans
of emulsion polymerization, suspension polymerization or
dispersion polymerization and creating particulate binder

resin that contains various constituents of toner.



seriously because it has an excellent performance as a devel oper for

el ect rophot ogr aphy. Use of toner secondary particles, V\/nich2 %%B%ﬁﬁﬂ@éfﬂﬁby
aggregating toner primary particles to formaggregates, is alrso propose

irn, for exanple, Japanese Patent Lai d-Open Nos. 05-265252 and 06-329947.

Pol ymeri zed and aggregated toner thus obtained al so has an excellent
performance as a devel oper for el ectrophotography and is being put to
practical use. Hofweherabdue pedympeiszed tomeer, themss of itongenerafinged
difficult to provide the toner with a |less tendency to coal esce (an

ant i - bl ocki hy rapeefypel yhessz dt bekihif PeRdePEySn FPRPSSH ¢R- 5peBTf usi ng
property at the sane tine. Thus, despite its high performance, polynerized
toner sonet YARESgi ¥@d Rokwne iz e JANSH idndesitd pott 5PnBREEtESRhOYSSomet i mes
be made full use of. Also for polynerized and aggregated toner, too, it is
general |y dFeFieufiytBepRoof okt t hRS t dme?XGRtHe Rt IRSETPERARACY2StD

Fusi ng. pr opUFYS L GPSFnEoEamiet | FRERaTREor HBspile 16 TG T Biee,
I i zed : t t t] [ I, bl dit

por ! or mancePRBhior o2 SRS e DT AU AS8% 6P Dr ol SCAF L bETERG

I ti - 7. Y. t [ .ab h hed

ci  cumst ancBE ARV BB 0l 2 RECER ORI T OR P EaCa o 0% F A Bbudler toner

%tsih’na ! esSJé?QHSQ&yEEQeHQaL%&ﬂo}QéEsﬁﬁoé". 0@@—@95&?%%98%639999@7_*.“ gh- speed
g property at the same tine, realize a desired average particle size
and particl posigerdbabri Ryt - Qa0 ner thus obtained also has an
excellent performance as a developer for electrophotography
and is being put to practical use.

However, in polymerized toner, too, it is generally
difficult toprovide the toner with a less tendency to coalesce
(an anti-blocking property or less 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



toner, and realize powder toner whose surface is substantially continuously
coated with a thin filmthat contains a thernosetting resin. zfgghﬂ I?Ptﬁﬁt
of the present invention is to inhibit toner fromdiffusing too nuc

the substrate during heat fusing and flash fusing processes, thereby
realizing high resolution of formed i nages. Another object of the present

| ffi “bl ocki whi |

v di ng. 'gfetaﬁ Rrthe Hipthe S ofi% Aty % Sraerdb prc%?%%héteﬁﬁ%‘%”e%y the
i cat t t th f f 4 h
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tenperatureg,; %Rda asd @éﬁd@ﬁé’g‘%‘ ”QO?ESQQS”@yesast EB@k%ﬁgecléM@nc Hd anot her

obj ect of the esent r1nvent real oner |C|ently

| ow tenper Ly ;%ea%%eroefiﬁ%éegﬁoﬁwe Tl aneLay and, e £RsMed Lor 1 Usi ng

by using ted to s fusible at | Ow tenperatures and has

| ess Dbl ocki Bget-aRAgNoH @l1d Efzé%rﬁ%galr@lclt@gagexafsecaﬂwt%n 80 pRRRe§Y - savi ng
and hi gh-speed fusing process. Still another object of thepresent invention

i's toprovideonkenelndvpé&hi hap osdield &bxeéh; WMoBE G Affe sPRebstalntially
sufficiently hlgh roundness and | ess surface unevenness and - 8 23 FEBRUARY

2007 whose coutfiageuiss yceabeddmitikhaat hBiADEe i RBatesbntatiner @by realizing
sufficient toner conveyability and sufficient resolution of formed inages.

Still anot heheahpeettahgt kesphesent invention is to produce toner which has
sufficiently high true sphericity, '

Another object of the present invention is to inhibit
toner from diffusing too much into the substrate during heat
fusing and flash fusing processes, thereby realizing high
resolution of formed images.

Another object of the present invention is to realize
sufficient anti-blocking property in toner, while avoiding
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



sufficiently high roundness and | ess surface unevenness and whose surface

is coated with a thernosetting resin conveniently, at lowc d
productivity. Another object of the present inventionis to g?&g’%@g}‘ﬁ&%{ﬁ

pol ynmeri zed toner with a |l ess tendency to coal esce (anti-blocking property
or | ess blocking tendency) and |owtenperature fusing property at the sanme
time. Another object of the present invention is to realize sufficient

anti - bl ocki Wgope oper £3c¢ i pePpked velhtpidereset tdor s 1ar FRGFEPY
tenperatures, while avoiding greatly raising  the softening_tenperature of
the toner, Eﬁﬁﬂﬂéﬁparﬁ9f59ClabblQPﬂ%rCB%PYﬁéth%thh%ngu??géécb Nthe

pol yneri zed toner, . therehy prqviding polynerized toner with | owtenperature
f usi ng propé???lHFHOPeQ§ EPﬁ@ﬁﬁnbm?ggﬁency at the sane tinme. Fusing at
sufficiently |ow tenperatures. i.s realized b sin olymerized t.oner that
softens at |OM/t%ﬁbﬂfaPaﬁﬁsraﬁaecﬁé?T%%8r8¥8BE%H§%F§ﬁ8§ﬁ€§F°R58988§ t he
thermal ene and. .t reqgui-red.for,fusi re.r a savi ng- ener gy
and high-s%gﬁarfﬂgﬁﬁéng?gc ngfglggéﬁyzg SQAﬁgﬁﬁegggéﬁggﬁggf t he present

I nvention i §u%9ifiﬁ8}€it?§akhf<?@ W AR 2002000 9ALEKL d QR WL 2 E‘ﬁé‘ﬁcy)

tendency to "coalesce I ng property or ss bl ocking ten

and | ow t eNPRLaLUE. (sl 110 BLOPELEY h Alnd IR SATE d £85:n oBnv@A ERBRYARY 2007

Anot her object of the present Invention i1s to reallze sufficient
anti - bl ocki Bg prRPepLY LAgPALYFBHEZEdoaNdriaggyegated toner that softens at
i ! :

| ow tenperatures, while avoiding greatly raising the softening tenperature

of the toner, parétEetashyedy GPRIDE RErctRafd AGventq drhe ssikf peevakiet he
polymerized toner with a less tendency to coalesce
(anti-blocking property or less blocking tendency) and
low-temperature fusing property at the same time.

Another object of the present invention is to realize
sufficient anti~blocking property in polymerized toner that
softens at low temperatures, while avoiding greatly raising
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.



pol ymeri zed and aggregated toner, thereby providing polynerized and

aggregated toner with |owtenperature fusing property and l?gﬁE%h%ﬂp%M
tendency at the same tinme. Fusing at sufficiently |ow tenpe ures’I's

reali zed by using polynerized and aggregated toner that softens at |ow
tenperatures and has |ess blocking tendency, whereby the thernal energy and
time required for fusing are reduced and saving-ener and hi peed
fusi ng process |&99QﬂﬂﬁzﬂﬁﬂectoOébﬁpévEr?ﬁénébeéeaéééﬂlbédt%b¥% %ézethe
present invention provides a thin-filmcoated toner that is a powder toner
with a soft%Hfﬁbc%%%%e?%Ehr%l?%%bP%gP¥?E%¥ﬁb 0. p%%b@?rhh%gea%%rface is

coat ed substantlallg conti nuous]y m% he ihln fi n1con?r|s n% g

t her moset t | PEIFeEPRCAThNBF eERAE " F4 E%??o%t <% E?%Q?H%E R’ ahdves nent i oned
thin-filmcoate rature is_145C o Ag@gn The

present invehtt ﬁﬁgggéaﬁﬁ@f@&génﬁﬁggﬁﬁgggeﬂéﬁ?FSWBSratHFﬁ(¥f§n1coa?ed t oner,
wherein_t he 5h§£g$f§£i%n$¥r ﬁgpglﬁ @ogﬁfﬁg @Orgﬁénsg£ chﬁéfn%ﬁé base

resin. The %rese i nv rovid e above- |oned rn-film

coated tone ol%gffkgdtQﬁd%%?r@&%@e&ei?bﬁefs LRLpedy Byoyesipi!ying a

precursor of a’ concenfrated ase resin 3" FEBRUARY 2007 on the
surface of fpey ﬁ@%@?édtﬁi@ég%&;&té&%cﬁie&gwwﬁ'l’%&ié?ﬁnpeq‘?é@f‘ﬁe EQ8ehg The

present invention also provides the above-nentioned thin f|In1coated t oner,
wherein the 965@r@9ssnae§é§slméekm tONaERSY NAEYERE saMEeRiRase resin

precur sor nlxture which conprises at |least either one of a urea and a urea
derivative Fusing at sufficiently low temperatures is realized by
using polymerized and aggregated toner that softens at low
temperatures and has less blocking tendency, whereby the
thermal energy and time required for fusing are reduced and
saving-energy and high-speed fusing process is realized.

To achieve 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 also 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
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and at | east either one of a formal dehyde and a formal dehyde derivative on
the surface of the powder toner, while avoiding fusing the
The present invention also provides the above-nentioned th|ﬁgﬁﬂﬁﬁ§%§§§§g”
toner, wherein an average filmthickness of the thin filmis 0.005 to 1 m
The present invention also provides the above-nmentioned thin-filmcoated
toner, wherein the powler toner is a polynerized toner. The present

i nventi on alosotpeovidbsce e abeveowdat itomed whhile- v hdtoatfd ingnghe wher ei n
the polynerized toner is a polynerized toner secondary particle formed by
an aggr egat ipowdegf tanggl.yneri zed toner primary particle. The present

i nvention al so provides the above-nentioned thin-film coated toner, wherein
a true sphericit JhemBmseit LAZENLHYNINESI BrPTWARE Fhp oy eres tgo8sdor nor e:
DSF = miM | wherein mrepresents a mnipmumdi aneter of a projection  draw ng
of the tonelth&rli’dfmlﬂb%@@g%%ttém&rrra‘)(}il%%%h%lt”é?a oPase H@%Po}%étoiréiﬁddr awi ng
of the sane. The present invention also provides a nmethod for p! cing a

t hi n- f|Inlc@&té&Sﬂ@ﬁéﬂln@bﬁpPF§@n&a§Féﬁ§s&P Prefgyprssy PEERUARY %65%

ot M BB A cféa%dl;f%“efv% i a
th tt ta.the di terial
DT Sel 10 68 ki G dhanetel ob AN SIS IR BN L T oL

toner with derivative on the surface of the powder toner, while av01d1ng
fusing the_powdér toner.

The present invention also provides the above-mentioned
thin-film coated toner, wherein an average film thickness of
the thin film is 0.005 to 1 pm.

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, whereinatruesphericity (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.

Thepresent inventionalsoprovidesamethod for producing

a thin-film coated toner, comprising steps of:
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the thin filmconprising the thernosetting resin. The present invention also

provides a nmethod for producing a thin-filmcoated toner, C3§¥ﬁﬁﬂﬁﬁhf%@?ﬁ

of :  emul sion-polynerizing a toner ingredient that conprises

nononer as a raw material for a binder resin to prepare a dispersion of a
powder toner; m xing a nononer of a thernosetting resin or a pre-polyner of
a thernosetting resin as a raw material for the thernosetting resin into
t'he di spersi on oflisperpomderptwier tonamnd v esioliifdys pgt¢ he awadeerbsefket he
thernosetting resin or the pre-polymer of the thernosetting resin while
avoi di ng foedagm e pbwddr at dasperapdtcoat fagsalyadftace of the powder

toner with the thin filmconprising the thernosetting resin. The present

i nvention al so pRbYides MFORIO0 8- TR e fHief Rodh ¢ HrRo PP BELRY A§ SERe
thin-filmcoated toner, further conprising a step of aggregating the powder
toner. The pPRéSert e AYSRETSACAI s67Fr ovi des t he above-nentioned method for

Phe pouder t oner “PALAL PERDGr SHGrg FEREE Phat ¢ (e Tt Tha b iBskage of
t he thin_fi%nlto fgse the(Po%p r, toner.r- 120f2%hFEQ§UARY %907 wBr'ef
Descri pti onPOFERe BPaM RS Fi 5&1@@ 3 (T LA 190D ErROEFRE (T B "¢ bgr aphs
O oir S5, LN BT RPN e LA B | coated
toner drawn in pfﬂ&%%%%%ﬁtinventionalsoprovidesamethodforproducing

a thin-film coated toner, comprising steps of:

emulsion-polymerizing a toner ingredient that comprises

a binder resin monomer as a raw material for a binder resin

to prepare a dispersion of a powder toner;

mixing amonomer of a thermosetting resin or 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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Figure 3 is a schematic view illustrating thin-film coated toner, where

reference nuneral 10 denotes toner and nuneral 11 the sane 1
projection. Figures 4(a) and 4(b) are electron m crographs O%??ﬁ@RQQ@ﬁ@F@ﬁ

Figure 5 is a schematic viewillustrating a nethod for coating the surface
of primary particles of polynerized toner wth thernosetting resin thin
film where reference nuneral 11 denotes primary particles of toner and
muneral 31 surface thin film Figure 6 is a schematic view illustrating a
met hod for coating the surface of secondaryparticles of polynerized toner
with thernosetting resi BrtREnDeEERiPRhenecfetbPeREBWADGRral 10 denotes
primary particles of toner, nuneral 20 a secondary  particle of the same and
nuneral 30 surf dCEIEFEH ¥ (3 mambst (Node S Grlecdioyi AgCERETERES| Rfehfrfon In
the followng the present invention will be described in detail. (Thin-Film
Coat ed Tonngn§r13 23 FEBRUARY 2007 In the present invention, thin-film
coated toner is grefer Iy such that its surf ace is subst nLi@ﬁ.
continuously coat@dSif S 2 hiSFeNahihat Lot didwd T4 r t'#%? resin,
t he toner bef o&edcgat ed wt hrt hee hi nnfi Imis aillngtohaef QrLm oft owdgr, and
the toner b&PBFEIcHAPBH’ WITRET he® tHT FFT I'H Mo s SEFETERg FPBNpePatur e
ranging fro ﬁ % Og? TE e "su tial . puousl y" herein used
nmeans thatgp gré?a 2 o] ep gm%hﬁgbfﬁlgﬁéggtﬁﬁgb¥§§%g%&§ﬂét of a coating
formed froma powgen Soat | 00, Mad@drdle i ks FUSRHA ALy AMn-£ilm |
coated toner, where reference numeral 10 denotes toner and
numeral 11 the same toner drawn in projection.
Figures 4 (a) and 4 (b) are electron micrographs of the
toner.
Figure 5 is a schematic view illustrating a method for
coating the surface of 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
coatingthesurfaceof secondaryparticlesofpolymerizedtoner
with thermosetting resin thin film, where reference numeral
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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t here does not exist so many discontinuities in the thin-film coating as

w Il cause the deterioration of toner performance. The stat é@F
ascertained by an el ectron nmicroscope etc. The coating of tﬁéiﬁ‘?’ GRY 2007

i-nvention is allowed to be substantially continuous because it is formed by
resinifying its raw material on the solid surface. The thin-film coated
toner as described above can be suitably produced by a nethod that
includes: a steproftik spessemy povelet i donethinn-filen soddibdttadreed nis a
wat er - base nedi um where a dispersant is dissolved; a step of m xing nononer
or prepol ynpreb6trabl heunbseidt bys suefiaeiik sul dteamtbhioakl yicspeisuonsland a
step of resinifying the ingredient, while avoiding fusing the powder toner,
to coat thecesatbdcoeif a hbipowdbn thadnepntiathstahithefimopeddningi neagnt he
thernosetting resin. According to the above described producti on nethod,
first tonethentener sufiarscardedswditbpeheddim faluaieribdde degmuaf where. a
di spersant is dissolved. Then, the raw material for _a thernopsetting resin,
which is toPpeesie abdtthg terey hafore wpatedl pEghysiRe 2507 fadBeBafo the
above dispersion and resinified on the surface of the toner in the solid
state. Thi s2aPPéW&NiRE tREPGFraGHre Te8REiNPaftP®l 88 £8 beldoated with
thernosetting-resin thin, f'él m The ;ormed A hermatsqt ing-resin filmis
sufficiently ththe&fFtoiteSEARE LA RGO NMET [onBFT pAR (4RqEmeans
substanti al | ntipuously,.. In this.case, if the resin thin filmis taken
as a resin tﬁﬁﬁs %Sgﬁgf,o%glé%_tﬁ’il&-g&;&. %t%lﬁélq_[a Rt of %Cgﬁ%flg-core
m crocapsul g,tRal £ & PSwle s A& {4 RELL208Y PR CEEseE & hte, and
there does not exist so many discontinuities in the thin-film
coating as will cause the deterioration of toner performance.
" The state can be ascertained by an electron microscope etc.
The coating of the present invention is allowed to be
substantially continuous because it is formed by resinifying
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 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 thermosetting resin, which is to become coating film, is
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if the toner has a |l ow softening tenperature, the toner particles can be
inhibited fromcoal escing with each other since the surface

particle is coated with a thernosetting-resin thin wall. Fur EEEﬁﬁaﬁh?ﬂﬁh
resin thin filmthat 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-filmcoating.
Thus, if tdddedrer thef ebevehilhspetpicnandgardsiddsid ea hhersgefde®ticl e
size and particle size distribution, the resultant thin-film coated toner
al so has desf rde apaeagen i iSeild dsphatand Tipat eildiowsstbe Ht¥idiat on.
Accordingly, if the thin-filmcoated toner_ as describe, above.is used, |ess
coal esci ng ?%%%%HE?rY4%%§55Fb@ﬁ ﬁ@atﬁénﬂéﬁéyyh%ﬁﬁo%eFFbﬂgsﬁ%%ﬂnfigr%g

property of toner can be ati ble wi,th each o and sired_average
particle siZelMand @ﬂ?ﬂqg gﬁ?ém8F§FFFBﬁtFSﬁle fﬁ@ 3nay gh * %tf%alrzed

The above described nethod i s avail abl e f p 0a 0 either
one of ground %8R c%ﬂﬁf?ﬁﬁﬁﬁﬁ??f@d’ o)< o Zong f§ytf%%ﬁ§é%ﬁéﬁng %21 Y However ,
in polynerrzed toner groduced by emul sion pol ynme ri z ati on, f or exanple,
if the surfCEREBFOYHEY pol ymerized toner is coated with a thernosetting

resin subsequentyy gfLel,oL he; £irylston. pol yiterdsagl § ane o ke oLypeci zed toner

need not underdgo separa £7oh &an purr ionprior to t coatTng process,

Iha {hi SR RLPYRY Lo Buc R Lt Seighesl e Rechbcal Y
met hod thaImiBE&@Q§§ulethatcontalnsa51ngleflnetonerpartlcle. Even
if the toner has a low softening temperature, the toner
particles can be inhibited from coalescing with each other
since the surface of eaéh toner particle is coated with a
thermosetting-resin thin wall.

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
thetonerbeforethin-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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a step of emul sion pol ynerizing toner ingredients that include binder resin

nononmer as a raw material for a binder resin to prepare a di I
toner; a step of m xing nononer or prepolyner of a thernnset#?ﬁghiiggpﬁi%g a

raw material for the thernosetting resin into the dispersion of powder
toner; and a step of resinifying the nononmer or prepolymer of the
thernosetting resin, while avoiding fusing the toner, to coat the surface
of the toneHowet/krt hiin biollymeantzaidnitngetrherotlheendobgt emngsiesi n. The nononer
or prepolyner of a thernosetting resinis a raw material for the

t her noset t i pglyesiri zagndnt ieopeareinale, pdl ymesusfarhe hthe el ymeké zghepol yner
of the nmononer and the mixture thereof can also be used. The thin-film
“coat ed tonetonerrikeorated bitheankeprosebi nerestinosubee @l wad tEat
dried, after coating process, depending on the situation. Further, the heat
dried thi n- fihenPRBAE 2EANtRAEYNS EL 27 | hefed TheepeAdmRg18/dt Henet ipad 8RE - 16
23 FEBRUARY 2007 According to the nethod as descri bed above, powder toner

i s provi ded WAPEKIR SEPSILEAGENEYCt BUEdEIiesdd Of) BEL0B| s0kith§ CPERdBACY) and a
hi gh-speed fusing property at the sane time, desired average particle size
and particl@r§F?§Sdi§BPiBﬁPFoﬁO°6fp¥% Upbivgetr Y t rPQ£§$4ﬁ9WQ%ﬂqafbh? and
powder toner gse . surface is coated substantially continuously with thin
film that ¢&Wdi%& a thernosetting resin can be produced i n good

productivity. The Lhip3LLY M CORLEd: f OREE; Q- O ¥ NS AP LXCRIIGHN
above can be suitably produced by a method that includes:

a 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 monomer or prepolymer of a thermosetting
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, whilé avoiding fusing the toner, to coat
the surface of the toner with thin film containing the
thermosettingAresin;

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, the heat dried thin-film coated toner is grinded

depending on the situation.
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| ess coal escing tendency (Il ess bl ocking tendency) , but also has a

softening tenperature as low as 40 to 150C. Thus, the thin-fiLl t
powder toner of this invention is suitably wused particularl );l"'iﬁﬁ%mlgg?om

f-usi ng net hods such as heat fusing that uses a heat roll and non-contact
fusi ng nmet hods such as flash fusing. Further, in the powder toner of this

i nvention, toner particles as a core material are inhibited fromdiffusing
i-nto the substrateoddihgaxdent rfetisicdgpraxessibdd abhveupawirmoecessyr etc.
since its surface is coated substantially continuously wth

t her noset t i ig- pesivadedi with lanlessetebyehcghte exwdlason (lefssf bimedingages can
be realized. This excellent character of the powder toner is noticeable
particul ar | yendencyl) efhd a heghn sipeeds&ds &89 PUARRITY BEsthe JaRsatiiAg r esi n)
The thin filmthat coats the surface of toner is probably an anti-Dblocking
film and tkWesi&ggidnaverage drartdrdienglsaand @ééﬁ'—?—ﬁgetf’rﬂ%ﬁ Fitisfrit®UkeP™ i i t ed
to any specific one as long as it _can provide toner with a |l ess_tendency to
coal esce (| &fsthe7povade FEHMGNREIDHE rBROERPAY RRARIHG[T &Il eF HPGRSspeed
fusing property at the same tine and can realize desired, average p%rticle
size and pAYLACE 3P 72FRY RGBT IGF thEOPSABROURb e &Y, YN AR Film
shoul d be such that it can he fornmed by feeding its resi terial to the
oaction s LD EPILPIBRY A ATIRE S 00 CABIE s PHRER (b 9POC | 5
formed on tqgner.in.the solid state. Specifically, thin filmformed by
in-situ pol fﬁ@ﬂufgtliv& Y+ submer ged setting or coacervation is preferable.

Fromthe vieworfl Of; feAfihWddred 'ddRORTRIABN 1 | K8 t4h RALTEEZAL) ON
" less coalescing tendency (less blocking tendency), but also
has a softening temperature as low as 40 to 150°C. Thus, the
thin-film coated powder toner of this invention is suitably
usedparticularly in contact fusingmethods such as heat fusing
that uses a heat roll and non-contact fusing methods such as
flash fusing.

Further, in the powder toner of this invention, toner
particles as a corematerial are inhibited fromdiffusing into
the substrateduringheat fusingprocess, flash fusingprocess,
etc. since its surface is coated substantially continuously
with thermosetting~resin thin film, whereby high resolution
of formed images can be realized. This excellent cﬁaracter
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

- 17 -



is particularly preferable. In in-situ polynerization, the raw material for

resin filmexists only in a water-base nedium The raw nat e} d
is resinified on toner fine particles, thereby form ng coat?%ghPPﬁﬁﬁhéﬁgﬁ

type of resin that constitutes coating filmis not |imted to any specific
one as long as it can formthe coating filmby one of the nethods descri bed
above. However, because of their capability of sufficiently inhibiting the

coal escencepletkingetententipi 4n@xselilgntsdfdddnfuarimion @ rabpielrittyy at mehami ne
resins, urea resins such as urea resorcin resin, urethane resins, am de
resins, ol ebameresnasarahdagelrabilizgudeat abdcave esyaaarte aisedizBegadse of
their low susceptibility to water and excellent storage stabilit nmel am ne
resi ns and pereaiciesshse slictt midbulrieen dsdhei horesin &ﬂ%ﬁ%ﬂﬁﬁ«@h@btglnwblanlne
resins and urea resins such as urea resorcin resin inhibit thin-filmcoated
toner from €oamesiedukd Wi $ech Wdatohercdrsbpeformedbvefcedingd tshegshve a | ow
susceptibility to water, and therefore they can also inhibit the change of
average par MREpsial tgtherqarERIgARY12E0%C K Yievalid fpant the waspysbase
distribution of the toner. Besides, they are not decayed during storage.
Speci fi cal | feditBn $HRGH fgec bat Mns ff,qrmepr B TR dmi RS §XSihSERER - exanpl e,

in-situ polynerizati usin thyl ol ated nel am ne c ound can _be
enpl oyed. Bﬁcﬂéﬂﬁ?ﬁgycoépgﬁgfFEﬁnEPFBﬁga bYr 43-pa&HnPO nBeéiéﬁﬁF8n' in-situ
pol Yer! 220 Lo 4o 8oL sl SLoLS0E Lo8, COIPDUN, SA0L e, STRYH oW
polynerlzathgwg% Rq5¥Eéggghvf@&b?QX%formedby1n situpolymerization
is particularly preferable. In in-situ polymerization, the
rawmaterial for resin filmexistsonlyin a water-basemedium.
The raw material reacts and is resinified on toner fine
particles, thereby forming coating film.

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
of theircapabilityofsufficientlyinhibitingthecoalescence
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 resiﬁs such as urea resorcin resin inhibit
thin~filmcoated toner fromcoalescingwhile the tonerisbeing
dried, since they have a low susceptibility to water, and

therefore they can also inhibit the change of average particle
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nmonoxy conpound can be enpl oyed. Wen formng coating filmfroman am de

resin, for exanple, in-situ polynerization using an am no agj i i
can be enployed. Wien form ng coatingfilnfronmanol efin resin?5g8§§y§%¥%gﬁ

i-n-situ polynerization using ethyl ene, propylene, styrene, (neth)acrylic
acid, (meth)acrylate ester, vinyl acetate, or styrene-divinylbenzene or the
| i ke can be enpl oyed. Although the above described resins include resins

other thangsther sR§Id L TLHiNS diBe rAslteshes enind @Yy .CaBedkiads, be used
dependi ng on the situation. Wen sufficiently thin coating filmis formed on

i ndi vidual teeer apar hbel ascdyeAgdaryngnetetaybe above described resins, the
difference in the average particle size and particle size distribution of
the toner is vergpéshfichel ¢r evheandoaht ay ddeer nontfiing £ Fomm mbheéamisapoi nt  of
ease of production, the volunme average particle size of toner before
coating i s rpeeherd@blyeQathppm, oinreien polegmprebetabhyudiBigmaor nore and -
19 23 FEBRUARY 2007 nuch nore preferably 1 pmor nore. Meanwhile, fromthe
vi ewpoi nt ofnethgloésstkdt mehanfinkocoragoundgesn bheemployed.average particle
size of toner before coating is preferably 20 mor less, nore preferably 15
mor | ess and mihendicemipget @2 bbhy fidmioem pesrea Lelkaw SEQr EReNpPdruNe
average particle size of toner after coating is, fromthe vi ewpoint of
ease of prodlceilsn RMyFtiAAL et PREPISE Me Bl 913 ke € saeadconpeierd &Pher
coating, preferably o. 1 mor nore, nore preferably 0.5m or nore andnuch
nore prefer BBl $7P1ONEEr nore. Meanwhile, fromthe viewpoint of the

resol ution of fo&ggg %g? fﬁg éggting film from a urethane resin, for

example, in-situ polymerization using an amino-carbonyl
monoxy compound can be employed.

When formingcoatingfilmfromanamide resin, forexample,
in-situ polymerization using an amino acid derivative can be
employed. |

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

Althoughtheabovedescribedresinsincluderesinsother
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 usinganyone of the above described
resins, the difference in the average particle size and
particle size distribution of the toner is very small before
andafter thecoating. Fromtheviewpointofeaseofproduction,
the volume éverage particle size of toner before coating is

preferably 0.1 pum or more, more preferably 0.5 pm or more and
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vol une average particle size of toner after coating is preferably 20 mor

| ess, nore preferably 15 mor |ess and nuchnore preferably e
vol une average particle size and particle size distributionagﬁﬁﬁﬁﬂgﬁiiaw)be

neasured wusing, forexanple, Coulter MiltisizermnufacturedbyCoulter

El ectronics (U K. ). The average thickness of the thin filmcoated on toner
can be arithnetically cal culated using the average particle 'sizes of the
t-oner bef or auahdmaftteprefatribhfy Ltpmaorahsopebe Mamagurled birautithieng
thin-filmcoated toner while fixing the sane in an epoxy resin etc. and
observi ng t Méewposstseft tba resphushonl eft Fonmeticinagepe. tREoWPLARE VI ewpoi nt
of sufficient inhibition of coal escence of toner particles, the average
film thickavssapgeaBareichs iy @f §oprefee bty PAUZInisr prsferabhir e
preferably 0.01 mor nore and nuch nore preferably 0.02 mor nore.

Meanwhi | e, £8 HN oW 1esS avReEY P pRFe ALY sz dim &Fd &St pdid%e "¢ -8t PPBEt i on of
toner after coating to fall in _the desired range, the average film

t hi ckness i§rﬁf§FégéMI90 umopr 38SEERRUARN DRR)7 P VO HRe | BERLAGfr e
preferably 0.08 mor |ess and nuch nore referably. 0.05 mor |ess. The
bverage f11 RRERLERRCSSEE AT SORY AL BeCIom Y TosETa W5 VieBPorbts,
dependi ng onthe situatiqgn,. on the,ground f,.t.oner rformance r ired.
(Toner vvhos8fs%??%coetuP?@BSFéanvﬁ‘w\%&tcé)é’etréigilr]i)l%éOFPlcgue{bovle Htljgggfeclgéed types
of thin-fil t to ._preferable. i s toner e i ted with
area rosin CPRER i chat ind FrRrRaBr g T F NG TheBiResRaEne

precursor of 8 1 &Anbes kI dMGo sl Hira%e rab 1l euh 88 or M Meanwhile,

from the viewpoint of the resolution of formed images, the
volume average particle size of toner after coating is
preferably 20 pm or less, more preferably 15 pm or less and
muchmorepreferablylOpumor less. Thevolumeaverageparticle
size and particle 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. Fromtheviewpointof 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 pum or more and much more preferably 0.02

. um or more. Meanwhile, to allow the average particle size
and particlé distribution of toner after coating to fall in

the desired range, the average film thickness is preferably
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avoiding fusing the toner. Also preferable is toner whose surface is coated

wth urearesinthin filmthat is fornmed by resinifying a n5§%gﬁﬁUA§Yfmn
urea resin precursor containing at |east either one of urea™and a urea

derivative and at |east either one of formal dehyde and a formal dehyde
derivative on the surface of the toner, while avoiding fusing the toner.
The term "fusing"” herein used neans the state in which toner is conpletely
frused or |i uéfitrdbyelsathore anefaraddas 0. A8t Hiednh leRe aof BHIMBOSE t her nal
deformati on of toner. The reason is that even if toner is partially fused
by heating, prageréhdyad -OhelpaPti aBSFusing is to such an extent that it can
be referred to as softening or deformation, coating film _can be_fornmed on
the surface of tHReetHfERICTRHA ek CkRRFHiFACAPMBRIMRERS 1 WB&SF hESRs not
only conplete_resinification where, polynetization, degree i.s high nough,
but” al so paPti 3F > rH&i%F £RESY i SPPA +£gﬁ%}§h§rP25PPBﬁo déﬁ?é%miggﬁﬁﬁgun1 The
term nmeans t etfornatio? of ﬁolyner = %1 23 FEBRUARY 2007 whose
ponnerizatP n SQSFeQeF OﬁP& c8n588H158 i'nhibit the coal escence of toner

particles. Coating.fbhe spoface,ptaloner baying g;eHTLLeleptlys)ow sof tening

tenperature with 'a urea resin na pOSSI 0 realize a sufficient

ant1 bl ocking prepefiy aBvknBebepebehiys.. BLoLH] Oca graad.dahaase of e

softening point o oner, ere alizing surface-coated toner that

o ) o | JE e ey b ol anch sty dde oo, 1

possi bl e totkeep rtihe fusing st erRakat BLe reRGheFS$8ng a concentrated
precursor of a urea resin on the surface of the toner, while
avoiding fusing the toner.

Also preferable is toner whose surface is coated with
urea resin thin film that is formed by resinifying a mixture
of a urea resin 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, but also partial resinification where polymerization

degree is medium. The term means the formation of polymer
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created by coating preferably 20C or less, nore preferably 15C or |ess and
much nore preferably 10C or less. It also nakes it possible t]{:‘?
fusing tenperature of the resultant thin-filmcoated toner é?@%@% 39950
or less, nore preferably 125C or | ess and nuch nore preferably 100C or

| ess. Use of such surface-coated toner, that is, toner having a |ow fusing
tenperature and | ess bl ocking tendency at the sane tinme makes it possible

to realize fursddg gl yanexlifddtGicantdeyrdeowst eiiper @nvughand reduesd tt haet her mal
energy and tinme required for fusing, thereby realizing energy-saving and

hi gh- speed ddssliasgduraeac ess .t dvare pepadidliecal | y, use of such surface-coated
toner makes it possible to realize fusing at a sufficiently | ow tenperature
and reduce the tBeatmahgehkegyuafacs iafe toegui hedifhgra fausi fig;ienthier dioy
real i zi ng energy-saving and hi gh-speed fusing process in heat fusing

met hods, sucvfderdog detmpkusitngenet blods uusantes in vedtes okl peseibled® cont act
fusing nmethods such as flash - 22 23 FEBRUARY 2007 fusing and contact
heat pressurredligiany sisfhedentsimgl 2 Insinopropesty Sdcthe tipnageddd4t ed
toner is preferably such that its surface is coated substantially

cont i nuous| BYAiH tha wrasdthinesatarmhgha spfdeniag Roistind Reitansr.
continuous coating filmcan be fornmed by resi nlf%/ ]g:; t he rfw material for

the film orJFbcerF@bsYuFFéc":éZéf‘gs%llq%la‘f%n%‘?at%%lﬁ?f‘&ﬁt #FVaDAL AN It i ng
filmcan be formed by resinidylng ihe rawaterial, fop the filmon the

Specifically, coating the surface of toner with a urea
resinmakes it possible to keep the fusing temperature increase
created by coating preferably 20°C or lesé, 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 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 time makes it possible torealize fusingatasufficiently
low temperature and reduce the thermal energy and time required
for fusing; thereby realizing energy-saving and high-speed
fusing proéess.

More specifically, use of such surface-coated toner makes
itpossibletorealize fusingatasufficientlylowtemperature
and reduce the thermal energy and time required for fusing,
thereby realizingenergy-saving and high-speed fusingprocess

in heat fusing methods, such as contact fusing methods using

a heat roll etc., non-contact fusing methods such as flash
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Specifically, substantially continuous coating filmcan be forned by a

nmet hod that includes: a step of dispersing powder toner in t??FﬁﬁPU%ﬁ?ﬁ&ﬁ
in a water-base nmedi um where a dispersant is dissolved, ep of mxing a
concentrated precursor of a urea resin or a mxture of a urea resin
precursor into the dispersion; and a step of resinifying the concentrated
precursor of a wurea resin or the mxture of a urea resin precursor, while
avoi di ng f u§bRgnghenpemidraatohert preevare tive iagr Pasbogs ¥HtNd FolaeE t oner
with thin filmcontaining the urea resin. According to the above descri bed
producti on Ketho8ECtirst toner in the solid state is dispersed in a

Db RS L M WS O Py Mg M S T A
I Rt AR MR Sk &HE%‘C%E%%@%SEOIE EpuSRSTy oWl il i pes n
LU i ol ont 1 SORRRARIRE Hoifel SRafing ¢ ShoSAnETaT TonteR t hyetis, Mebting
substant al by, fontinguply kv s, SRS e 5t i 4D Lot aken as

a resin capsul e Wal eac ocapsu Ken “as & si ngle-core

nlcrocapsul@lﬁgabncgﬂgagg§fgcélBglgoﬁ&aetggggr particle. Even if toner has

a low softening tenperature, toner particles can be inhibited from

coal escing with %Qt&ﬁ@ﬁélﬂ %Eﬂﬁloéé”cfo%(t%n%f FeaphcL ANSE ﬂ&fr&éc{?b?
coated with a urea resin thin wall. The above "described nethod is avallable

for applyingeg8inifying the raw materlal for the film on the surface of
solid toner.

Specifically, substantially continuous coating film can
be formed 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 a concentrated precursor of a urea resin
or a mixture bf 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. Thisallowstheindividualtonérparticles

to be coated with urea resin thin film. The formed urea resin
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coating onto either one of ground toner and polynerized toner. However, in

pol yneri zed toner produced by enul sion polynerization, for e i
surface of the polynerized toner is coated with a urea resiz§§Eg§gﬁgﬁé¢§

after the enulsion polynerization, the polynerized 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
coat ed tonefias Desarfified endllgvehtararie couitbathey sprdduweedf ach wehhod t hat
includes: a step of enulsion polynerizing toner ingredients that include
bi nder resi pambnoier sabséanawafdyecoalk ihopuallgi.nder resin to prepare a

di spersion of toner; a step of mxing a concentrated precursor of a urea
resin or a mxtinehifs zagesalfesha qosdoukbon &blm isahekaneas &l rf6AN t he
urea resin into the dispersion of powder toner; and a step of resinifying

t he concent Fapedlprexlt sGachf Microcepswbsiqarobetikar R6F 616018~ GPE] resin
precursor, while - 24 23 FEBRUARY 2007 avoiding fusing the toner, to coat
the surfaceMdFreRaPegherthat RORRfRNE Al THRDYR hi AP AGERP et Yesi BVeThe

thin-filmcoated toner is recovered by neans of sedinentation, .cleaned and

heat dried, 1a&ftRRCEEAS Ag PY 88E58NINGRIRF RS Wi 1 KBSt RRRE PET C1€dFeher, the
heat dried thin-filnhcoa eg %oney is ginde? Wﬂgp%%ggn on thec§i%%ation. To
provi de powdéf P&néf ﬁPf%e ﬁ??l%?%%% ht? -'btotiG C%?5ﬁéf?§‘§h &
| ow e AL g LS L RO BLOPELLY, Ao HDECPRE: dddea IR 1AL Gaaking film
thin wall.
The above described method is available for applying a
coating onto either one of ground toner and polymerized toner.
However, in polymerized toner produced by emulsion
polymerization, for example, if the surface of the polymerized
tonef is coated with a urea resin subsequently after the
emulsioh 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:
a 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
or 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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concentrated precursor of a urea resin or a mxture of a urea resin

precursor. The concentrated precursor of a urea resin herein
partial condensation product of at |east either one of urea zﬁﬁ@%@xgﬁggzmn

derivative and at |east either one of fornmal dehyde and a formal dehyde
derivative in which the concentration of the resin ingredient has been
adjusted to a prescribed value. Fromthe viewoint of performance of the
resul tant aveadiegi fusbag ethe dwerer,pref epabl yherswa fauk fodr hkdehpdE are
partially condensed. Fromthe viewpoint of realization of a sufficient

anti - bl ocki ngthropént §idh chetaivangethn evaaedesdner, the anount of at

| east either one of fornal dehyde and a fornal dehyde derivative used for the
partial condensafh®nthsnpfelere@ied 1tomehakg srasPHRIed Y MR HRL 1 part by
nol of at least either one of urea and a _urea derivative, nore preferably
1.7 parts B§liBENERLHBRe CARPIAGANFOEE ti et aBlyeT. P PHISPBYCREF or

nore. Meanwhile, fromthe viewoint of realization of a - 25 23 FEBRUARY
2007 suffiQFBﬁPP}nﬁoﬁptEﬁﬁeFEEHFElPUsing property of the urea-resin coated

toner, the anou of. at | east either .qne ..formal dehyde and a.faqrmal dehyde
derivative used 97 R%e tﬁ&ﬁﬁ%ﬁ dE&ﬁS&ﬁEﬁ&‘&f&&“\ %%%$§¥58Fy1329518§?§2 by
nol e or Iesa ani% part Fg ng%uggiag | east either one of urea and a urea
derivative, “HBre pr%feraB y i par?s'by nol or |less and nuch nore

Pgeferably 2.2 pﬁ5gﬁxRMfQP%OQQekeééneghﬁtﬁqygﬁﬂﬁﬁgﬁk 8£tﬁh8158ikﬂg
gredient after partia ondensation is preferably 50% by nmass or “nore and
more  prefepaBh¥rey%a Ry SBES: Of erfBd £af & AN 118 Y PWPHe POhat! @Bkl Z28kEON

time, the surface coating film is formed by resinifying a

concentrated precursor of a urea resin or a mixture of a urea

resin precursor.

The concentrated precursor of a urea resin herein means
a partial condensation 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 cdncentration 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
amountofatleastéitheroneofformaldehydeandaformaldehyde
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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of a sufficient anti-blocking property of the urea-resin coated toner,

whereas fromthe viewpoint of realization of a sufficiently g4 €
fusing property of the wurea-resin coated toner, it is prefe%ggpyhgggfﬁy

mass or less and nore preferably 65% by mass or | ess. The m xture of a urea
resin precursor contains at |least either one of urea and a urea derivative
and at | east either one of formal dehyde and a fornal dehyde derivative.
Dependi ng omutflfé cdientidlyi doy-denpecetdersddsangarreventyi 9fsshet i nes
preferably used in which a nmonomer ingredient other than urea, a urea
derivative, ureamalegdny geakrd Gonctor AL deRgEet def iatatlisast £idheg one

co- condensed. Exanples of ingredients used for the co-condensation_  include
di val ent al @¢hérsmaderhysenghfoduf ppRel deREd? 9t 1Val WRIrS8hadit hifene and
bi sphenol. O the _above described ingredients on- col or abl

co- condensaPigit iengFearensat4pe Jp?é’fr%fﬁfl LYF omRH &S R BRHGIHE Less

hyd i , di hyd hf h .. bi sph |, - 26 _23 FEBRUARY 2007 d
the 11ke or S5 o1 BRI B0 hab G G rediSy BoatERgOR eI R 1 OFeS UM hiiTtRe
f f wd t, which is f i f.th - ti
Phor od ent s SEE IS RSP PEr btk ies 1T P IR S B Rb Tt AR R T AR e
and toner f#bkggpg%&%Q%%lg??gzl %§t%pE§;§Qﬂ_£% ﬁ%%g[coating filmon the

surface of ner “in the's tate, nethod i's enpl oyed in which the raw

T et e SR A S s ble et PR el o e
in-situ pol WRldetaldtQdn SUbmBGRE-3AK i50% by mass or more and more
preferably 55%bymass ormore fromthe viewpoint of realization
of asufficientanti-blockingpropertyoftheurea-resincoated
toner, whereas from the viewpoint of realization of a
sufficiently 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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coacervation or the like. Fromthe viewpoint of reactivity, 1in-situ

pol yneri zation is preferably used. In in-situ polynerizatio éﬁﬂg fﬁw
material for a urea resin reacts and is resinified on the tgﬁ %%{ |CF%¥

and fornms coating film on them (Shape of toner) Preferred toner is such
that it includes 70% by mass or nore of toner particles with a sphericity
(DSF) defined by the following formula I of 0.85 or nore and its surface is .
coat ed wi t haadtthe lfikkena comptraifisinadp lz .t hEheossa-ires itespat in@IH 1= FPK |
Figures 2 and 3 are schematic views illustrating thin-film coated toner.
Ref er ence ngretahg2ithefsurifgipeeo? roviiemmenglr whickhlsFf guned3issgeh a8&not e
toner drawn in gerspective and reference nuneral 21 of Fiqure 2 and nuneral
11 of Fi gur ef3theaehcaepebechonbiodr AL eRI YT det PG oAb Ifo R CPHSEI gur es,
m denotes the m nimum di aneter of the toner drawn in Projection and Mthe

maxi mum di akbtierseAble Agyingd NeprpRARYI PEOFCSERFISERRET THBIABPECCRESshape of

toner is controlled and th hi gher the sphericity of the toner becones, the
| arger the ¢8Fud®B8FCRECSREs and the closer the val ue becomes to 1, |eading

to high percentage of toner .particles wth a DSF of 0.85 or , .nore. .Use of

t oner whose parf?%lfgosmhﬁ\%tég?uﬁf“&io %?/ X CesB%etr?rEﬁ]i &n(%)soalﬁ‘gsv\,hose
surface is gogated wibh, goqteramseliddg I sl mekes, Rossible: she g eq ization
of satisfacCtory’toner c8nveya|3|?§ and sati’sfactory reso UtTon *of . f or med

i mages. FrOGEEQi§e¥EﬁmPQifgd ﬁgwﬁh r?@%%tﬁgﬁ E?@grexclusively from the

water-base medium. Specifically, the coating film is formed
preferably by in-situ polymerization, submerged setting,
coacervation or the like. From the viewpoint of reactivity,
in-situ pélymerization is preferably used. In in-situ

~ polymerization, the raw material for a urea resin reacts 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

Figures 2 and 3 areschematicviewsillustratingthin-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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particles with a sphericity (DSF) of 0.85 or nore constitute 80% by mass or

nore of the total toner particles and nore preferably 85@6bé I &
A FRRUARY A

Toner is also preferable whose particles have an average ro

defined by the following formula Il, of 1 to 1.5 and whose surface is
coated with a thin filmcontaining a thernosetting resin. SFR=1[(M2 /
Al x (it / 4] Il n 1=1 As shown in Figures 2 and 3, M represents the

maxi mum di aret e4m@f (e mbket BRErspasd icd eocdeawns idoprn) ¥odd @md Ahe
represents the area of the ith tonerparticle drawn in projection, E neans
sunmi ng t hehvghaesthousphaheaity-ofl fhdetdnestbdammers, et ilelrgprt bhe = n
(the nth toner particle) , and n represents the nunber of toner particles
sel ect ed fovadakdiFde¢ngmehendde agesentihelva suahetanegdo bf 1¢60108 nore
and, to inprove the statistical accuracy, sonetinmes 200 or nore, 500 or
more and 1000hbghreeecenfependihgonen parsiicdasi shthTaeddwdraf héS> or2g 23
FEBRUARY 2007 shape of toner is controlled and the higher the roundness of
t he sane beBBFBs, the smaller the value SFR becones and the closer it
beconmes to 1. Use of toner whqose particles have a sufficiently high
roundness and whése %ﬁr?%&%?i%PQﬁ%uRﬁFWﬁQ4?%1WQW9’ﬁo§é@ﬁﬂﬁdenﬁé§iHlﬁﬁkes
possi bl e the LeaLization og satis actorg toner . conveyabiLi%y and
sati sf act or yPPELSFAEY0ALEE) f 8RR PREgEEE TaERoASE APELFeWpSIne, preferably

the toner particles _have an_.average roundpness (SFR) of 1.4 or |ess and rnore
pref erabl y %&?§m85eF§§§9 resin ma gs pOSSlgEe tge réaglzatlon of

satisfactory toner conveyability and satisfactory resolution
of formed images. From this viewpoint, preferably the toner
particles with a sphericity (DSF) of 0.85 or more constitute
80% by mass or more of the total toner particles and more
preferably 85% by mass or more.

Toner is also preferable whoée 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.

n

SFR = i— [(Miz‘/ a,)x (n/48) 11

i=1

As shown in Figures 2 and 3, Mi represents the maximum
diameter of the i'" toner particle drawn in projection, Ai
representstheareaoftheifhtonerparticledrawninprojection,
Z 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 is also preferable whose particles have an average surface unevenness
(SFC), defined by the following formula [II1l, of 1 to 3 an

is coated with a thin film containing a thernDsettlng reS|n%3gggﬁﬁﬂ§H?egﬁF
[~ A) x (1/47r)] 111 n As shown in Figures 2 and 3, Pi represents the
perimeter of the ith toner particle drawn in projection, A represents the
area of the ith toner particle drawn in projection, E nmeans summng the

val ues founghaperof tonkr(tibecdntsdlietaendahk tigherttthe roumdpkelses ofh toner
particle) , and n represents the nunber of toner particles selected for

cal cul at i ngthhesanerzgmmahi dihe issmaddeimtbgevabhe 1THR dreqrmes and, the

hei ghten the statistical accuracy, sonetines 200 or nore, 500 or nore and

1000 or norelosdepehdbagopast ke situation. The nore the shape of toner is
controlled and the | ower the surface unevenness of the sane becones, the
smal | er the val RSSRTE BelhredhaRe [ tddss have Besykds cigntly. hagh' o3
FEBRUARY 2007 Use of toner whose particles have | ess surface unevenness and
whose surfat8uPdngsat BEIW RS $Wekr3rR ekt iGR7 tesk i thake§hepBesPbFéNEhe
realization of satisfactor toner conveyablllg£61and satisfactory resol ution

of formed i FE§ER. MEReM RYFST %?e@&ﬁn?ﬁa ﬁﬁ%ﬁ%ﬁ %/ﬁﬂ?%sﬁéﬁeprﬁangﬁFes have
f f bl 1.1
of Tess TheSHunral MBS B SRR BRAPLEEERE Ob SOTE Dy @%ﬁ%r at omer
and pol ymer, qu tepers "@metr 04 n%ﬁe"?éﬁe%%é’?tléloeﬁ%
AR

sphericity, om1roun reme sur
average roundness (SFR) of 1.4 or less and more preferably

1.3 or less.

Toner is aleo preferable whose particles have an average
surface unevenness (SFC), defined by the following formula
III, of 1 to 1.3 and whose surface is coated with a thin film
containing a thermosetting resin.

SFC = %- Kﬂz/’Ai)x O./4nﬂ ITI
= _

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, Z 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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unevenness. Further, conparing ground toner with polynerized toner,

generally the production nmethod is easier and production
ground toner. For these reasons, applying the present |nven§?3hi¥%P§§%uﬁg

toner sonetinmes produces nore remarkable inproving effect. The toner having
control |l ed shape descri bed above can be produced by a nmethod that includes
the steps of: dispersing powder toner in the solid state in a water-base
medi um where a dispersasier shdbsseiMmadlas Xavig laspractifscs uogvanness
t hernosetting resin into the dispersion; resinifying the precursor of 1 for
t he t her nosehtliwigosesiur,facshii becaxyoediwigH astmgrridee poivde rascmenakes coat
the surface of the powder toner with thin filmcontaining the thernosetting
resin; and heasihyettiee peadiératdnerof sathefeehpeydiuner rangeyehatityauses no
thermal breakage of the thernosetting resin to fuse the powder toner. 30
23 FEBRUARYapdOpatiméarbney KagPhytéont pél Feamspapeageser i her afvhv® can al so
be produced by a nmethod that jincludes the steps of: enulsion polynerizing
toner ingrelit8WPSiPhat PEBABFRBEY Epﬁdépn?éspﬁrﬁéﬁéﬁﬁrhégeaapaﬁﬁﬁﬁﬁg?laI f or
a binder resin to prepare a dis erS|on owder toper; mXi a Erecursor
. SHsRDLY

of a ther moSBEERRG FREVPPIFED tHE) Ailspe n %S 3 We?rte

resinifying.the grﬁcursor of the thernosetting resin, while avoiding fusing
the powder foheP §5Coat the surface of the powder toner with thin film

containing the t@ﬁé rtl.%%eetrtas %escrlbed above is applicable to both ground

toner and polymerized toner; however, ground toner more tends
to have low sphericity, low roundness or extreme surface
unevenness. Further, comparinggroundtonerwithpolymerized
toner, generallytheproductionmethod iseasier andproduction
cost is lower in ground toner; For these reaéons, applying
the present invention to ground toner sometimes produces more
remarkable improving effect.

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

dispersingpowder toner inthe solid state in a water-base
medium where a dispersant is dissolved;

mixing a precursor of a thermosetting resin into the
dispersion;

resinifyingtheprecursorofl forthethermosettingresin,
while avoiding fusing the powder toner, to coat the surface.
of thepowder tonerwith thin filmcontaining the thermosetting
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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resin; and heating the powder toner in the tenperature range that causes no
thermal breakage of the thernosetting resin to fuse the po r r

each of the above described production nethod, the surfacenggggﬁﬁﬁgxgk&Ps
heated in the tenperature range that causes neither thernmal breakage of the
thernosetting resin nor substantial |eakage of the encapsul ated toner
ingredients. This heating step allows the encapsul ated toner ingredients

to be fused and shapesheAshaviresWdnt ndid egplsdvaps e sand bedoakdvessanf t he
toner are inproved and the surface unevenness of the sane is decreased.
Thus, this sfep benpbedtakdnbasaamstbpdofthhtatnshugeagtheonterdi ehits
surface coated with a thin filmand such toner can be shaped into the
spherical form conybsientpglyrarinng doste aid gsfedidndm IHhatusemPRESAgh thi s
heat - shapi ng step. Preferably, the tenperature range that causes neither

t hermal br egkagl@rorealm HEQTHRIEEE ©iSng ¥ iR beorl sslufetantParder TRF1MEOFEBRUARY
2007 | eakage of encapsul ated toner ingredients is, for exanple, the glass
transiti on PERPBLSt Br E16PSFREOPhRENBSYEEIn§OPESin or |ower, specifically
95C or lower, nore preferably 85C or |ower andnuch nore preferably 75C or
Lower. Vhen it hi TRIRGNS of BEREREF 06 BF o2 oF 1P 6P FERpERaL HFesn TRES t Bifber at ur e
range is preferabL% 80 gﬁ Iomeé ang nore preferably 70C or | ower.
Meanwhi | e, PrERFERE 9'8&; fit P984t ~§F&Efory shaping of toner by the

suf ficient fusing of,the; encapsylated Jonere hnoredients. &he temerature

range of heat shaping RS %re erably fe so teni ng tenperéiure 0 bner

_before thinWBﬁhg]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.

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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coating or higher. The glass transition tenperature of the binder resin of
toner or higher is also preferable. Specifically, the tenperature ra é?
heat shaping is preferably 35C or higher, nore preferably 4@&E¥Bﬂﬁiﬁg§0 nd
much nore preferably 45C or higher. Enploying any of the above descri bed

met hods nmekes it possible to produce toner whose particles have
sufficiently high spheicity, sufficiently high roundness and | ess surface
unevenness ardkabesefsorntapsul stedat @t ingredimriwseadt ifoy exaspie,
conveniently, at low cost and in good productivity. Use of toner which is
produced by taeygbdéss her aimivel ate Senipesd turet hédshartharrese: tduirfaacesis coat ed
with a thin filmconposed nmainly of a thernosetting resin nakes possible

t he real i zabirodowef,sapesfiddétolyyt 8A8¢ @onlewebi Inese gk SamasiadSEly
resolution of formed images. To inhibit encapsulated toner ingredients from
| eaki ng ouri kPuereasdep Gf meapired caad lyhap Crer Loner . pieeetddnfinge - 32
23 FEBRUARY 2007 surface of toner is coated with substantially continuous
thin film Pheteipstiniiale ptcdrli AEBOSTERPASET | R 1PTIRE Faoruisd THy9e
resinifying raw materials for the thin filmon the surface of a solid body.
Accor di ngl y 1StRreferdrby 80ahPdPiRg 1BE MOTe PReEdaePhY 1&CRer @ gBly in the

formof powder at ordjnary _tenperature. Specifically, the surface of toner
s coated with SUBRRVERIRY ¥ by i SHART Y et LHFRST 9T CREPSSA d state

D 2 LBt o e AL & el SeCh gl o 2049 cch Sour SO
ingredients, the temperature range of heat shaping is
preferablythe softening temperatureof tonerbeforethin-film
coating or higher. The glass transition temperature of the
binder resin of toner or higher is also preferable.
Specifically, the temperature range of heat shaping is
preferably 35°C or higher, more preferably 40°C or higher and
much more preferably 45°C or higher.

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 toner which is producedbyany of the above described
methods and whose surface is coated with a thin £ilm composed
mainly of a thermosetting resinmakes 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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resinifying the precursor of a thernosetting resin on the surface to the
toner while avoiding fusing the powder toner. According to t?éiEﬁéggﬂﬁtg@ﬂ
nmet hod, first toner in the solid state is dispersed in a wat®er- um
where a dispersant is dissolved. Then, a raw material for a 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 vi dual soméecpasf tohes ianabedooiatredulbvsthnaibhily dodtmrofoushehin
thernosetting resin. The resultant thernosetting resin filmis sufficiently

thin and céatlm.the surface of toner substantially continuously. If the
resin thin filmis taken as a resin capsule wall, each mcrocapsule can be
taken as a si ngl BheubshantdedpsucentiRapusort B st lan seAgPe fuomad parti cl e.
And even if the toner has a |ow softening tenperature, the toner_ particles
can be inhifBet8diviom E8Yl B3EPRY WAt Fordele dithietr &Kileeon rdesgifrdése 33 23
FEBRUARY 2007 of each toner particle_is coated with a thernnsetthng-resin
thin wall. Phedabovkd REH bBFCRECRBALYs BORPF PP ECForPpIWAAY &1 180at i ng

onto either one of ground toner a ol ymerized tqner. . However, in

ol yirer | 260 SLOferOBh U POy LERAPIRoAn T ea 25t Badet A SERIAREY. it the
surface of ge Eol¥nerized toner is coated wwth a thernosetting resin
subsequentl& Pr&fUERe enul sion pol ymeri zation, the polynerized toner need

e . n_polyr . : e
not —undergo Sep?’é%{:%?ﬂéﬁgg%g%ﬂé's@fa% R PbntQ2 {LQec& pg%t%l s ;S an

thus good produc of mance can be realrze
thin-filmceatgdst 9neryag; d68FE1 REIEPQYE toner in the solid state in

a water-base medium where a dispersant is dissolved, mixing
a precursor of a thermosetting resin into the dispersant, and
resinifying the precursor of a thermosetting resin on the
surface to the toner while avoiding fusing the powder 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, theindividual tonerparticles
can be coated with a thin film of the thermosettihg 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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can be produced by emul sion polynerizing toner ingredients that include

bi nder resin nononer as a raw material for a binder resint

di spersion of toner, mxing a precursor of a thernosetting 2égﬁ§§?kﬁgﬁgﬁg
di spersi on of powder toner, and resinifying the precursor of a
thernosetting resin, while avoiding fusing the toner, to coat the surface
of the toner wth thin filmcontaining the thernosetting resin. The

t"hi n-fil m codt edchonater paradmier éd byatednsitd a skdirmeseatiog-relseaned and
heat dried, after coating process, depending on the situation. Further, the
heat dried thiim- Wialldh.coated toner is grinded depending on the situation.
(Binder resin) Any binder resins can be used in this invention as long as

t heyt suffici ent Thebilpere e soridied gephodof st anetlapbe femlaPrd YA godd f usi ng

property and charging property of toner. - 34 23 FEBRUARY 2007 Exanples
of bi nder r@ﬁﬂﬂéqﬂﬁﬂW%ﬁbFéeFﬁﬁﬁhaégﬁﬂqﬂﬂt%@%éﬁ”¥%@?%ym%Fh9$ BeOFFal resin,
urethane resjin, ester resin, epoxy resin, yrene resin, acrylic resin,

ol efin reS|#Q&@Hﬁraslétﬁ99§ﬁérlF§§|ﬁ°§ﬁ6 BFSSVF@ﬁebﬁe§WH S&PHyI acetat e
resin, vinyl chloride .resin, am de resl vi nyl_t ol ue mal ei ¢ acid
pol ymer pwgﬁérmeel@eg.lﬁnr AR Hb%éﬁ%ﬁﬁee %’QFRQ LEsT 2PE1
nodi fi ed nalelc resin, hg@ resin, furan terp ene

resin, cumarones hﬂé’ﬁé"tﬁgs‘f Betf}f‘%?rg?ﬁﬁtr%]sn%res\?ﬁxﬁg %ﬁe%%gg "E¥s of the
MONOIer i ngr g tcongl%i %ntﬁ]ﬁeﬁg’eoéélzaﬁe&w't %d B%iz%goﬁgﬁ ogSin can

be used in I nation on the st |on |ng %t flash
fusing, of 5&%e§%%v%e%%§%EE%%dand purlflcatlon prior to the coating

process, and thus good productivity and performance can be
realized.

Specifically, thin-film coated toner as described above
can be produced by emulsion polymerizing toner ingredients
that includebinder resinmonomer as a rawmaterial for a binder
resin to prepare a dispersion 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, cleaned and heat dried, after coating process,
depending on the situation.

Further, the heat dried thin-film coated 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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resins, ester resin, styrene resin, acrylic resin, epoxy resin and olefin

resin are preferable. Copolynmers of the nononers ConStltUtlQg}%@ﬁﬁﬁﬂ%fib&§

and the alloys of these resins can also be used. Fromthe vi

resolution of formed inmages, olefin resin such as ethylene resin and
propyl ene resin are preferable. In ester resin, for exanple, as an al cohol
ingredient is used pol yoxypropyl ene(2.2)-2,2-bis(4-hydroxyphenyl) propane,
pol yoxypr opfkenpl 8s )t ritieyi s¢ A1 iy dppXk yphbhglinglogane;inyl etherresin,

pol yoxyet hyl ene( 2. 0) - 2, 2- bi s( 4- hydr oxyphenyl ) pr opane,
poIyoxyethyVéﬁ&%?qa¥k§kF¢ﬁSQAUﬁ?ﬁhé%?pﬁéﬁyb)%$6©ﬁﬁ§81nrePOXYreSlnr

pol yoxypr opyl ene( 2. 0) - pol yoxyet hyl ne(2.0) -2, 2- bi s(4-hydro ghenyl)propane
or pol yoxypE&pyPBReT 81D, AW B (L Hﬁ&r@xyﬁﬂa@ﬁ%)?ﬁ%ﬂé@m 2535thy3eREBRUARY
2007 Depending on the situation, diols such as ethyl ene glycol, diethylene
glycol, triéff PearﬂéiEﬁf?/}&islrenq_rﬁsﬁf‘oﬁ&ﬂi%ﬂeaijﬁ%? resin?, ‘blr’&bi//FBHQrQ fGcol ,

1, 4- but anedi ol , neo

1, 4-but enedFBF13 “Bé«%%wg?rovamt%lﬂgszaﬁeémﬁrm%%ﬁa%ﬁi BBREMETsuch as
bi sphenol ﬁ dro enat e i ? % o coh01§ of trlvalegt or nore
such as sorB FBP 3 6”hL%§§% Bftofser, 3“8&?5H¥3ﬂ' 'IERTAEF VERP ol

di pent aeryt er EgHthﬁl%ngéafég%br IELth ZIICOI’ie2 1’.‘% t}H{[ a%&ralnmrles1n, xylene

1,2, 5- pentane o cero ropane ri'o

2T et anietegll s pnlalethoosemt ke e o

al so be USGQak@s?QﬂQ&Q@bb@@mers of the monomer ingredients of the above
described resins. More than one resin can be used in
combination, depending on the situation.

When thinking of flash fusing, of the above described
resins, ester resin, styrene resin, acrylicresin, epoxyresin
and olefin resin are preferable. Copolymers of the monomers
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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As an acid ingredient of ester resin is used terephthalic acid, isophthalic

acid, orthophthalic acid or an anhydride thereof; maleic acidg, |
acid, citraconic acid, itaconic acid, glutaconic acid, cycl&ﬁéﬂ&ﬂg&xkgzow7

di carboxylic acid, succinic acid, adipicacid, sebacic acid, azelaic acid,
mal onic acid, n-butyl succinic acid, n-butenyl succinic acid, isobutyl
succinic acid, isobutenyl succinic acid, n-octyl succinic acid, n-octenyl
succi ni ¢ acid, npdpdaayhgsicthasctagt donnddedecenyl as suhyDefeadivdol,

i sododecyl succinic acid, isododecenyl succinic acid or an anhydride

t hereof ; or diexaly@rinecal poxy) teiathg¢lsnelylyaoll,0hp?-atéyyleseéelychl,
carboxylic acid ingredient of trivalent or nore such as 1, 2,

4- benzenet r ilca@-pmodyilengcigd yarol,1 13 45bhdanene bl cacbpryltiyd adiydodan al so be
used. To accelerate the ester resin formng reaction, for exanple, zinc
oxi de, st anrdous toxiededidiloul A3 -rentanddie loand di buhgkanpdidi) dirvatlendan al so
be used. - 36 23 FEBRUARY 2007 Concrete exanples of styrene resin and
copol yner s cfladhe ifossslr apngieahenes dfard Jed e aE IR Ud &7

honopol ymers of styrene or_styrene derivatives such as ol ystyrene,

pol y- p- chl orfdst l&ieddifd PolBRHRIENS! PEnECTENFUCE PPeROTE3 Gy mer s such

STyt ene - Vil haSTAETE S Epoly e i rane ek R Tegtdr Copol ymer

2~ Sl or ot FUGRI A Yo clber EIGPTPaRE LY RERFOdn! o d PESABFHIAL st yr ene

Styrone Vi SO ERAR - GBysrar, ZereendBr i a eRd  Copol yrer

styrene - i%9%&%%%1-1,2,4—butanetriol, trimethylolethane and
trimethylolpropané can also bé used. Two or more of the above
described alcohol ingredients can alsobe used in combination.

As an acid ingredient of ester resin is used terephthalic
acid, isophthalic acid, orthophthalic acid or an anhydride
thereof; maleic acid, fumaric acid, citraconic acid, itaconic
acid, glutaconic acid, cyclohexane dicarboxylic acid,
succinicacid, adipicacid, sebacicacid, azelaicacid, malonic
acid, n-butyl succinicacid, n-butenyl succinicacid, isobutyl
succinicacid, isobutenyl succinicacid, n-octyl succinicacid,
n-octenyl succinicacid, n-dodecyl succinic acid, n-dodecenyl
sucinic acid, 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 canvalso 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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copolynmer and styrene - acrylonitrile-indene copol yner. Resins havi ng a
crosslinked structure can al so be used as a binder resin. CG?@@*%QE
agent for a binder resin, a compound having two or nore poI

doubl e bonds is wused. Concrete exanples of such conpounds include: aromatic
di vi nyl conpounds such as divi nyl benzene and di vi nyl napht hal ene; carboxylic
esters having two doubl e bonds such as ethylene glycol diacrylate, ethylene
gl ycol di net hacgnatre tanex dmpt dsitodds o) r éhh@eidrder yhatpadiwiand of agrgounds
such as divinyl aniline, divinyl ether, divinyl sulfide and divinyl

sul fone; andnaoopeu ndsy Feddiery: 4 lrfeestyrrenrre sdimydsegy dupsluddar e t han one
conpound can al so be used in conbination, depending on the situation.
General |y, ahdomerymessi oSt yraomngsin taityer S@ tde 8584 thwe sresschofast he entire
toner. - 37 23 FEBRUARY 2007 To |ower the softening tenperature of toner,
hi gh-boi | i rge¥Boaare hpgherp-ohlerobbws antend pelyeight tpdhgpeomrickne,

| ow- nol ecul ar - wei ght pol yethylene, liquid paraffin, fatty acid ester or
fatty acid ol S RRORP S PNDES 448G 1 Bt YIRN Qb HTE 1ES6tiyFea QR ns i n
amounts of 0.1 to 20% by mass of the_entire toner. To inhibit toner from
sof teni ng duFt¥iFihe SHBp 6T W FRGOLYRET ST Siie i Fesnamhh#ian6 t he

softening tenperature of toner referably 40C ar he nore preferably
50C or hi ghHe?P %Qnﬂn‘?ﬁ!ci‘ﬁtr%ﬁeé“eprefa&%& %‘r %W@e% e ther  hand,

From the v HROLIL B, SIMULNG B SIS SILLYAOW sy orperat e anc
preferably %§ (%fgrémg%ﬂacfnig%e copolymer, styrene - acrylonitrile
copolymer, styrene - vinyl methyl ether copolymer, styrene
- vinyl ethyl ether copolymer, styrene - vinyl methyl ketone
copolymer, styrene - butadiene copolymer, styrene - isoprene
copolymer and styrene - acrylonitrile-indene copolymer.
Resins having a crosslinked structure can also be used
as abinder resin. As acrosslinkingagent for abinder 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;carquylicestershavingtwodoublebonds
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 combinatibn, dependiﬁg on the situation.
Generally, a binder resin shall constitute 50 to 95% by

mass of the entire toner.
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preferably 120C or |ower and nuch nore preferably 100C or |ower. The
tenperature can sonetinmes be 80C or |lower. The softening tenperature of
toner can be neasured by ring and ball nmethod or nercury regBQ&QRQﬁR¥@R¢km
i'n accordance with JIS K 7234. To inhibit toner fromsoftening while it is
being coated wth urea resin thin film the softening tenperature of toner
before surface coating is preferably 30C or higher, nore preferably 35C or
hi gher and nuch Forevpréhersdl ienfiow bemparghere ofionst + hegbthet lhadd, from
the viewpoint of ensuring a sufficiently |ow fusing tenperature and

real i zi ng hit@A0<peedhighsrhgiis: ileWprerleraBry ~¥56Ehsr PP bYVRF OPYbeRe /
preferably 120C or |ower and nmuch_nore preferaply, 100C or | ower. The
‘tenperatureleﬁﬁmggﬁﬁP?ﬁE§WBé9§5CPB}Y?Bﬁéf?n@'3%1q %dFﬁﬁﬁ&ﬁ@&“QO%%ttﬁron1the
viewpoint of realizing a_.sufficient anti-blocking propert toner, the
sof t eni ng t 8fp rea?%‘?%%rofaggﬁearmﬁgfa&l esﬁ??a?@esocgﬁt?‘ﬁge?s%p% efa8YS 40C or
hi gher, nore_preferably.50C or. hi gher _and, nuc refer abl 0C. or

hi gher. But d%ﬁgfhee%t lellr{d%]énr S nrso%]nt ﬁ‘éﬂo\llllng\ﬁ/pg?n '{oftcpezﬁfshhynbnggg ot

sufficientl o] USLN erature and realizing high-speed fusing, it is
preferably %ggc¥%£9?%mg?ggggre preferably 120C or | ower and nuch nore

pref erably 100C §f 3 nhoet ¢ HE £ E5REHAL U EnGRALIMPLALR BS BOGa LEnL OV |

From the sane viewpoints as ove, the glass transition enperaturée (Tg) of
the binder ggaito@ir tANS rbsiRrEl &t g, 406 Qrdd oY +MRe Rigkerably 20C

or higher and nuch nore preferably 30C or higher, and preferably 90C or

| ower, noretopeef esabtyrS8R4b0f 4@eebrandghtie) mdre dreferadly s0€ er | ower.
higher and much more preferably 60°C or higher. On the other
hand, from the viewpoint of ensuring a sufficiently low fusing
temperature and realizing high-speed fusing, the softening
temperature of toner 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. 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°C or higher and much more preferably 40°C or
higher. But on the other hand, from the viewpoint of ensuring
asufficientlylowfusingtemperatureandrealizinghigh—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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Toner is divided into two major types: dry toner and wet toner, and dry
toner is divided into ground toner and polynerized toner according to ih@
production nmethod. G ound toner is produced by fully m xing ﬁé@@ggg%vR¥5 r
i'ngredi ents such as a binder resin, coloring material, charge control
agent, release agent and nagnetic agent with m xer such as Henschel m xer
and ball mll. Then the resultant m xture is fused and kneaded with a heat
kneadi ng machi neFsoehtlas heatpsiht , o Knesalerz org extswitiercidroc al | ow a resin
ingredient to be conpatible with the m xture and disperse the toner

i ngr edi ent saphiifbiptykinFhereesutyanf tdawadatiemapfeéenisgcbempdrahdraar dened,
grinded with hammer mll or jet mll, and classified and granulated with
cycl one andfni@renbedpacaseorface gistadiimadesinwaf arpidry 40°G%r RB3gREBRUARY
2007 If necessary, a finishing agent etc. can be m xed with m xer such as

Henschel mi Rere meahohabPEy POCyaerhiehet emst megh ber privericatp by 600F
exanple, a nethod in which a fused mxture is sprayed into ajr using a

di sc, a nul PF- PEERETRoZBY e, CRtiEhe totiRbdirnd, oIt it o 9%l es; a
met hod whi ch uses suspensi.on Eﬁ!yymsri zation to directly produce toner
particles; ERGPSLBA 2 SHLAErRRA YoM fAF 129 HrEpRF3FBRe ﬁd]C{/FrE?' 24t1'8n whi ch
uses a water-base organic solvent in ich n §.1s soluble, but polyner
T nsol bl BLPB GPPBEL Ly oSPEAutE LonBFoparPPLYototi SOl Tt ednors

pol yneri zation.in iC oner, is directl lynerized in theopresence of
a wat er-sol BgFgef;SﬁgP’ T%g%r?el} ilfgt%roﬁn:anft(‘%llggtrg(?r%opﬁ ot u%%f¥ olnr@r engti cl es;

and a heterg,agqregat i O mEshod: & e i e di 1585 RS B RY Alover.

From the same viewpoints as above, the glass transition
temperature (Tg) of the binder resin of toner is preferably
10°C or higher, more preferably 20°C or higher and much more
preferably 30°C or higher, and preferably 90°C or lower, more
preferably 80°C or lower andmuchmore 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.

- 39 -



particles are prepared by enul sion polynerization and then oppositely

charged polar particles are added to associate the primary Qgh%knﬂ@hbhgkﬁs-

O various production nmethods, nethods are preferable in whi

conposition that contains polynerizable nononer and ot her toner ingredients
is directly polynerized to produce toner particles. Seed polynerization is
also preferable in which polynerized particles obtained are allowed to
adsorb nononer anfd rpalessEmyzed Enntbhkipgesence affc.a capobgnpikedtwbih
initiator. (Polynerized toner) In polynerized toner, preferred toner is such
that the sbifatesethias pPenpsehepanikeres is coated with a thin film
containing a thernosetting resin. - 40 23 FEBRUARY 2007 Such pol ynerized
toner, whose sureahikleoRyNGEired tHNEYF i9ah &fe PrAWBIGRss&tsi fPTesin, is
produced as shown in Figure 5 by a nethod that includes the steps of:
polynerizinﬁxé%ﬂé?'i%d?%%@%ﬁn%PtWﬂﬂch-ﬁbﬁ@@@dbmﬁééPr?eéﬁnsﬂﬁﬂbﬁﬁr1%E°a raw
material for a binder resin to rﬁgarg a, .di spersion_of toner grinary
particles 132Tn¥%Xthg & g?%ﬁurg UL at HReF nBRettE ngEresi Y i Pt He

di spersion of. the tgngr grinarg.ggrticleS' an res%nif ing_ the precursor of
the t her mosBPPPhYCPEsFRTSANPRESAVORTT ng FUEPRY YRECR ondTs priwFS S b&l ti cl es,
to coat th i_mar arti i.th thin fi 1

cont ai ni ng §ﬁgy%%g¥%%gé %?ﬁb&$g§§E£§§§§¥%¥¥%gg%%%§%%ﬁ§%%%ﬁ5ém%%g?%gt t he

surface of [ONehe $EGPNGATYu ARG L ESer YOLE LA i SOTRASES TR RHYLOLs

aggr egat es
a water-base organic solvent in which monomer is soluble, but
polymer is insoluble to directly produce toner particles and
soap free polymerizétion 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
preferableinwhichpolymerizedparticlesobtainedareallowed
to adsorb monomer and polymerized in the presence of a
polymerization initiator.

(Polymerized toner)

In polymerized toner, pfeferred toner is such that the

surface of its primer particles is coated with a thin film

containing a thermosetting resin.
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of polymerized toner primary particles, is coated with a thin film

containing a thernosetting resin. Such polynerized and aggre 0
whose surface is coated with a thin filmof a thernosettingg?hgggbégyzm”

produced as shown in Figure 6 by a nethod that includes the steps of:

pol yneri zing toner ingredients that include binder resin nononer as a raw
material for a binder resin to prepare a dispersion of toner primary
particles 10; agguneyaidingndhezddnener,i nhogepsutfatesi ¢ coatepawéth a

di spersion of toner secondary particles 20; mxing a precursor of a

t hernosetti ngineSibmiof @ tthe rrdisspdrisigoneefnt hes trometucsat ersdahpwpatbi ¢l es;
and resinifying the precursor of the thernosetting resin, while avoiding
fusi ng the Fégeresécbudar pephrdi thes, inoludas the sRSPFEBRUARY 2007 the
surface of the toner secondary particles with thin film 30 containing the

t her noset ti ng r eBPhYMEHEE | hig tORE rsingrat It pohgrdncledetvmde bEepslyneri zed
and aggregated toner having a sufficiently | ow softening tenperature with a
t her noset t | RGRPBSEnaFaRes 2Pt MgbssiBlefrs arRANFASE BESLRf FRi BREPAREI 2bl ocki ng

property of the toner ile avoiding a great. increase of the softening
tenperatured6Fp?ﬁ§l°Poﬁ2rFOPﬁ§r85§mPg¥lPgFEbC§EFfL§e-coated pol yneri zed

toner and surfaceicoated ol ynerized and aggregat ed tongﬁlth Q)Qgiaa | ow
FUSi ng- 1 emper at UF6* S0 T GBECBYBERT ngt t BnHEAEI STC1 HE SRRELR L1 RS
Shect 15211 %y sB8REL00 L0° QU LARR b ALICEAZRYCLBReT ol POl Yrer e and
thermosetting refé@iﬁ?k§§n§tthe precursor of the thermosetting resin,
while avoiding fusing the toner primary particles, to coat
the surface of the toner primary particles with thin film 31
containing the thermosetting resin.

Preferred toner is also such that the surface of toner
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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possible to keep the fusing tenperature increase created by the coating

preferably 20C or less, nore preferably 15C or |ess and nuc
preferably 10C or less. It also makes it possible to keep th§3$¥§3%fRYZOW7

tenmperature of the thin-filmcoated toner as an end product preferably
145C or less, nore preferably 125C or | ess and nmuch nore preferably 100C or
| ess. Use of such surface-coated pol ynerized toner and surface-coated
pol yneri zed tdred sagdregatd € dth @ nerne misieclonidasy palkowclasiwgth ertpier d&tidme and
| ess bl ocking tendency at the sane tine, makes it possible to realize
fusing at a Xufddrgieeming thew themperssttiiiedané sieduce t he t hernmal energy and
time required for fusing, thereby realizing energy-saving and hi gh-speed
fusi ng process. 50421n23t|¢%§ﬁl9ﬁ|§¢629@1301!\)6?@1§r%bfcppéélCPS/,PQlé’@eéleﬁ(i’ch
surface-coat ed pol yneri zed toner or polynerized and _aggregated toner nakes
it possibl e a§ Padnesdtegsitegedt he Vi ieciSarftiily ey ltve iodr 2OHTEN1AAd reduce
the thermal ener and ti, requi red for. fusing, t?ereb realj.zin
ener gy- savi ﬁge“@‘?gy%udjr‘? §’ﬁg§dafﬂ%?ﬁ©°?ﬁtb§9e%% rqsﬁ“hglé eFuéngbO%ﬁs]ttﬁoedg,o such as
contact fusing .nethods _usin a heat roll. etc., nop-c tac% fusi ng et hods
such as Tl adit® 1R PGUARGCOOREEU. houtCPraL 8PPEEY 5 it HBOS: JLTG a heat
pressure rollyo 00 Lealdae, @ autbLelent (0tls bl ogking Rraneriy ofe tgger,
preferably the surface o Oneér I'S coated W substantially ™ continuous
thin film Slantiailyy ¢anil BYAYSGOAING.Jdddn 80 Re-{ PLEREARY and
resinifying a raw na erl%l‘[E ?or tﬁéss?l mon the sué?g%e ot a
surface-coated polymerized and aggregated toner that has a
low fusing temperature and less blocking tendency at the same
time.
Specifically, coating the surface of polymerized toner
or polymerized and aggregated toner having a sufficiently low
softening 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
a low fusing temperature and less blocking tendency at the
same time, makes it possibletorealize fusingatasufficiently
" low temperature and reduce the thermal energy and time required

for fusing, thereby realizing energy-saving and high-speed

fusing process.
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solid body. Thus, toner before and during thin filmcoating is preferably

in the formof powder at ordinary tenperature. Specifically, @ﬁ& f
toner in the formof powder is coated with a thin film by m'éi ﬁEAﬁ%&f

precursor of a thernpsetting resin into the dispersant of the toner and

resinifying the precursor of a thernosetting resin on the surface of the

toner, while avoiding fusing the toner. Even in, for exanple, toner having a

low softening t¥emRraRecelicallini nise|od couh mipikagersrRatesh the surface

of the toner Earticles, the toner _particles can be inhibjted from

coal esci ng RPLHMEALRCEt HrCHRF POLYRSTIrESePRe aFILLIatist tPPrm PRkFRoset ti ng

resin wall opn the .taner surtace.. In the case .of ,pol rized tone r oduced

by enul oi ons CRGISE 0 FORL  EBEIOGE FaT o rer EaeorL Uf CHTRRETEPER - 43

23 FEBRUARY, 2807 R0l WIIRL I3 LLAN. oL bleasriace Ol fiie POLYTBLLERY, toner s
q y afte y a

coated with a thernbpsetting resin su uent a he “pol yneri zati on,

coated wi{h . . pol yner on
A K B T e R D R P
realized. E[Hehé’ét "Bfs iR hkeh88s0f s POk w&asgc&%i&@g}e%o%egém& by

enul si on pol yneri zation,” suspension polynerization or spersion

pol yneri zat hoReathese] t¥PES, Aol yiBLdZady O ARR t HRAdOWRE Nt QsPEPFERSS I N an
appropriate nediumusing radically polynerizable unsaturated nononmer and a

radi cal pol yueihgadn@dntddtaheht pRdsshrHaRRITRY MethBdbhes Hesenegtr of a
di spersant. In emul sion polynerization, a water-soluble polynerization
initiator iprusedrewheleéas in suspension :

To realize a sufficient anti-blocking property of toner,
preferably the surface of toner is coated with substantially
continuous thin film.

Substantially continuous coating film can be formed by
resinifying a raw material for the film on the surface of a
solid body. Thus, toner before and during thin film coating
is preferably in the form of powder at brdinary 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 résin wall on the toner surface.

In the case of polymerized toner produced by emulsion

polymerization, suspension polymerization or dispersion
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pol ymeri zati on and di spersion polynerization, an oil-soluble polynerization
initiator is used. Exanples of water-soluble polynerization_jniLl ed
i ncl ude: persul fates (potassium persulfate, ammoni um persul %ia%ﬁhgé‘g&szdd?
wat er-sol uble azo initiator (4,4'-azo-bis-(4-cyanovalerianic acid),

2,2' -azo- bi s-(2-am di nopropane) di hydrochl oride, etc.); and water-soluble
perOX|de conpounds (hydrogen peroxide etc.). Exanples of oil-soluble

pol ymeri zat POhYNAri rat beB, usedthe minfdee @fl thel pplemgzdzedi tPpagHris

(2,2 -azo-bis-(isobutyronitrile) 2,2' -azo-bis-(2,4-dinethylvaleronitrile),
etc.); and C@FFego‘thﬁ){eap’é@%‘km@lée’%’éh%%uﬁ%@llé b%lﬁﬁ%ﬁﬁﬁu%‘é?b)’(ﬁj% L% cthe  These
initiators can be used, as a redox initiator, in - 44 23 FEBRUARY 2007
conblnatlonPQ}Y%eélF%Hh%Pngt%@eﬂ? Y@&%ﬁﬁ?%st%ﬁe¥éHﬁ%?d&@uﬁﬂﬁ%FQ%ed i ncl ude:

met a SOdIUﬂ]bISU|£lte ferrous,chloride. cor bic, acid. Exanp of

di sper sant s°GB2a§2 h%?ﬁﬁﬁipgﬁiféﬁ? h?%FgﬁoqEﬁw %%ﬁ?b?gﬁﬁpﬁﬁﬁscdﬂ% unds
(ani oni c, |on|8 g onlgg %s of Qéghbgnlch%aédwelght
conpounds ?anlo 2 %a?l |%V5n nonl an e i nyl al co ., pol yvi nyl

pyrrolidone and M%F?E%@H?/atrcc%léllél °§§P8§&¥n'e9 %d £d Qgﬁgfedéfégzﬁyé‘ﬁ's such

as tribasic calci phospha |ca and co um na are

al so used. }réﬁ§§éEoﬁ?#S%%ﬂ%PbQé@b@ﬁe’s b&fs i Sn y¥+gr{§gpy@na5}er

formati on of “toner pa i's preferable particu y as di spersant of
suspensi on 89&%8?5&5§bb@9me§&%€9h%§ of THDHORBHE s b3ash 1 ied Mo + I ys eae

conmpounds such
allowed to progress in an appropriate medium using radically
polymerizable unsaturated monomer and a radical
polymerization initiator, and if necessary, in the presence
of a dispersant.

In emulsion polymerization, a water-soluble
polymerization initiator is used, whereas in suspension
polymerization anddispersion polymerization, anoil-soluble
polymerization initiator is used. Examples of water-soluble
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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as styrene, p-nethylstyrene, o-nethylstyrene, p-chlorostyrene,

o-chl orostyrene, p-nethoxystyrene, o-nethoxystyrene, p-etho

p- but oxystyrene, 2, 4-dinmethylstyrene, 2,4-dichlorostyrene, ﬁ%ﬁﬁ%ﬁ§R£RY20W7

p- chl oronet hyl styrene, o-chl oronet hyl styrene, p-hydroxystyrene and

o- hydr oxystyrene; acrylic conpounds such as nethyl (meth)acrylate, ethyl
met h)acryl ate, 2-ethylhexyl (neth)acrylate, butyl (nmeth)acrylate, isobutyl

éneth)acrylaoabid@ﬂéoylW(hhth)acdytan@ ageriar y|Exgmpdtes) adr ylestueinget hy

(netha)nethacrylate,(ﬁrop{ (netha)nethacrylate i sobut yl

(et ha) net hageptatusehipgiypte: (m@tmépﬁépmaféxwhfeteQf@trﬁwﬁequlorlde

(et ha) net hacryl at e,

dodecyl(netﬁﬂ?néﬁﬁ@é???a@%bﬁdstearyl(netha)nethacrylate nitrile nmonomers

such as acrylonitrile and nethacrylonltrl - 45 23 FEBRUARY 2007 vi nyl

et her nonomers SEEHRELSiHyIdhR ?ﬁﬁ@ﬁ@ﬁ%ﬁPWHﬂem%W %S Ayl ester

nonomer s su h as xlnéL acet ate and Vlné 2 rate; o efln nmon gnrs such as
et hyl ene, 8ByW8 8CRhAT Ve LBLE yFRAROUAAS %%¥%@é?edCﬂFb%%l%u%% as
but adi ene, |soErene | but adi ene. anoners %aV|ng

roprepe a d di t
o saocr ot i vBSRPBERS caflEr e PR e AR n e e LA L e PR Sn e
i ncl ude: cargﬁxgl groggtloguéfgnacn nlg QEPUEP0P99? gfgfcgﬁéﬂ group anlno

group (|ncI i'ng pflnary ani ne, “secon iary am he, c.),

g et o BE TN Sl aor PR il MATRAS ol TORTES B vi g a

carboxyl ¢ incl acry nethacry rc acid, maleic
aci d, 'taCOEhSréﬁhgc c6hPOBRALS 3GEH. aEUHFEbgsﬁé'QalHPHHa#K8£pH§£§ate ester

and nonoal kyl itaconate ester. Exanples of nononers having a
colloidal silica and colloidal alumina are also used.
Tribasic calcium phosphate, which is easy to remove after
formation of toner particles, is preferable particularly as
a dispersant of suspension polymerization.

Examples of monomers used include: styrene compounds such
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)écrylate,
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;

nitrilemonomers suchasacrylonitrile andmethacrylonitrile;
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sul foni c acidgroup (s) andusedi nclude: styrene sulfonic acid,
al Iyl sul fosccucinic acid, 2-acrylam de-2-nethyl propanesul f oni Gl

2-sul foet hyl net hacryl ate, and the salts thereof. Exanples g?ﬁgqgﬂ@ggyzmn
havi ng a phosphoric acid group (s) and used include: acid
phosphooxyet hyl met hacryl ate, acid phosphooxypropyl net hacryl ate and
3-chloro-2-acid phosphooxypropyl net hacrylate. Am no group acrylic

(et hacryl i ¢Lngtictest eonomdt seucacd yirah el eatidcs yhat ehd aniydecticyy! at e
(met hacryl ate) nmono- or di-substituted by al kyl group (s) having 1 to 18
carbon at onethem;i t$nyl teigen matnmmensl sBykhcaspaungds ssdrsttiet ahddvbyy i

het erocycl e having a nitrogen atomas a ring nenber, N,N-diallylalkylam ne,
and the quabetgaryeambaifim sahbsers46uch3afFEBRUARYNRO0Frophberdfandn al so
be used. Concrete exanples of acrylic (methacrylic) acid esters used

i nclude: diigbkytadenealand (onstugacsytaere fuch.as biipedignaniaopréyeacryl at e,
di met hyl am noet hyl net hacryl ate, di et hyl am noethyl acrylate and

di et hyl am n68tRyPREERacRPHatiénebRylPHEadéptesalts thereof or the quaternary
amoni um salts thereof, 3-djnethyl am nophenyl acryl ate, and

2- hydr oxy- 3- met ARRYTRRS ROPYAY rd et R4 S ARAYER C3PaR158 PEsBacdconcrete
exanpl es of anidﬁ acrilgtegnethacrylate% and fnidg acrﬁlatg %nethacrylate)
mono- or di FEABBLEEuPEdBYSAPRYPEIYRoERCEE RAGIHES1 FBTR8X¥ar BHARt oms on

'ts nitrogen gtamused, i nelyde (metiactyl amdg, Nbutyl (et ggryl am de.

(including primary amine, secondary amine, tertiary amine,
etc.), and quaternary ammonium salt. Specifically, examples
of monomers having a carboxyl group(s) and used include:
acrylic acid, methacrylic acid, maleic acid, itaconic acid,
cinnamic acid, fumaric acid, monoalkyl maleate ester and
monoalkyl itaconate ester. Examples of monomers having a
sulfonicacidgroup(s) andusedinclude: styrenesulfonicacid,
allylsulfosccucinic acid,
2-acrylamide-2-methylpropanesulfonic acid,
2-sulfoethylmethacrylate, and the salts thereof. Examples
of monomers having a phosphoricacidgroup(s) andused include:
acid phosphooxyethylmethacrylate, acid
phosphooxypropylmethacrylate and 3-chloro-2-acid
phosphooxypropylmethacrylate.

Amino group acrylic (methacrylic) acid ester, amide
‘acrylate {methacrylate), amide acrylate {(methacrylate) mono-
or di-substituted by alkyl group(s) having 1l to 18 carbon atoms
bn 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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N, N- di et hyl (net h) acryl am de, pi perazyl (nmeth)acryl am de and

N- oct adecyl net hacryl am de. Concrete exanpl es of vinyl conpou i d
by a heterocycle having a nitrogen atomas a ring nenber, ggiEﬁﬂ%SAtd‘}%og

N, N-di al | yl al kyl am ne, and the quaternary ammonium salts thereof used

i nclude: vinylpyridine, vinylpyrrolidone, vinylimdazol and the quaternary
ammoni um salts thereof, N, N-diallylnmethylamoni um chl ori de and

N, N-di al | yl éhkykafmoanumlsbl bei deedMbnGomee se tave xgmpbe sice f va&c il ogen such as
vinyl benzyl chloride and vinyl phenethyl chloride can also be used.
Sonet i mes t émeithegraydiines agidgeatersangednibailuaesalts are formed using an
appropriate am ne after polynerization. They can also be copolynerized as a
di al kyl ani néigd kylgpanepakyy (methyacz3ylEEBRURRY-2007 ammoni um salt. For
exanpl e, a djal kylam ne can be introduced into vinyl benzyl chloride by
nononer r ealifEHPyL apAPPRERY1IREZ¥LRER, Cr ossl i nkabl e nononers such as

di vi nyl benzene, et hyl ene | ycol ~di methacryl ate _and trinethyl ol ptopane
Cr1actyl at o ariet il batneea YA BRERGERG L8R oY hE L SEPURETOACPOVYAEF VL ASE
constitutes pol ynerized toner primar articles generall as.a_wei_ght

aver age nnl&&%%%e%QX ln?%ﬁﬂﬁiﬂ%%hﬁ%ﬁ%&?ﬁﬁ??%ngﬁdﬁf EglgﬁthFﬁﬁéry
particles of p neri_zed toner _produced Qve are aggregated and

associ at ed FﬁtghéoﬁyﬁéFF?ééytSH@PnlEgcéﬁgng%gﬁFFP%ves, i f necessary,

considering3L@gmeQ%&gg%gggggeBQQQE?EQa@gr gﬂg toner as an end product, and
i th c

thin filmis appli onto e sur e of the toner secondary
2-hydroxy-3-methacryloxypropyltrimethylammonium salt canbe

used.

Concrete examples of amide acrylate (methacrylate) and
amideacrylate (methacrylate) mono-ordi-substitutedbyalkyl
group (s) having 1 to 18 carbon atoms on its nitrogen atom used
include: (meth)acrylamide, N-butyl (meth)acrylamide,
N,N-diethyl {(meth)acrylamide, piperazyl {(meth)acrylamide and
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 copolymerizedasadialkylamine or aquaternary
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particles. The primary particles of polynerized toner are allowed to

aggregate and associ ate by addi ng an aggregati ng agent, suc
wat er - sol ubl e polynmer, acids, alkalis, water-soluble salts §P1%£P§¥“§%Fﬂg|e

organi c solvents, to the dispersion of the polynerized toner primary
particles. As a water-soluble polyner, polyvinyl alcohol, nodified

pol yvi nyl al cohol, carboxynethyl cellul ose or nodified

car boxymet hpmmehlfiulgsel i s Goecexarpie + hedid Huplaimiineotantee sotfpdiead
aggregation of the Erlnar partlcles of polymerized toner, the anount of
wat er - sol ubl8tpoNjAEibgBaH §hb9é#@?abem9anﬁﬁrF@aﬁylﬁﬁs§r BPLYDeE per 100
parts by mass of  the dlsperS|on whereas from the viewpoint of the other
per f or manceT8RCFRENresul tant toner, - 48 23 FEBRUARY 2007 the anount is

preferably 50 parts by. mass. or Iess per 100 parts mass of di sper si on.
As an acid, an o?ﬁ%ﬁ? l%ﬁ?%l%ﬂPﬂ°E§r§d@F#&a§ %h%ﬁ%??eaﬁﬁg 4&Pfvati ve,

or an |norga i C dro hi orl or _hydrochl oric acid
derivative P 583&1 §j8¥ Fﬁﬁ hgﬁ@%aﬂqpa Fﬁl%ﬁﬁ%iagﬁﬁﬁﬁ of the
primary parthcles of pgléggrlzed to mpunt of acid wused is

preferably 61 EPFg g189 for Se?lgﬁﬁ%ﬁgpfs by mass of the
di spersi on, Merﬁgﬁ%ﬁlém IR 0ol ne 0L Ak PSILOIRIRE, T (e

resul tant toner anoun pre era by nas s per 100

oot o mgacshoylbe ghapmaions s se.gflabye boalecspe cemteri s
as ranging form 1,000 to 1,000,000.

The primary particles of polymerized toner produced as
above are aggregated and associated into polymerized toner
secondary particles, if necessary, considering the
performance required for the toner as an end product, and thin
film is applied onto the surface of the toner secondary
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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sodi um hydr oxi de, potassi um hydroxi de or cal ci um hydroxide is used. From

the viewpoint of the sufficient aggregation of the primary particles of
pol ymeri zed toner, the amount of alkali used is preferably dﬁf&%§9%§R§§0W7

mass or nore per 100 parts by nmass of the dispersion, whereas fromthe

vi ewpoi nt of the other performance of the resultant toner, the anount is
preferably 50 parts by mass or |ess per 100 parts by mass of the

di spersi on. the amawattel sgotafidmlslal 60 e by cmrstsaoniley apapndapents net al
forexanpl e, an al kaline netal such as sodium potassium and lithium a salt
cont ai ni ng Rydmagsenaf wbeabisperségample, an alkaline earth metal such as
cal cium and nmagnesi um nmanganese or copper; or a salt containing a

trival ent netal ,A9¢" 281EEBRUARY2RHOACIDEUERADRES Lo hAPaRERT htim i s
used. Concrete exanples of salts containing anonoval ent tal ]nclude:

sodi unchl or P§éd dﬁgEK§5F3ﬁ1c%?oﬁ?ckp%ﬁﬂFq%qIﬁQhﬂ éHFGr?aeggéﬁﬁﬁbgPﬁlgxanples

of salts contai,ning met al, i,ncl ud calciumchloride, zinc

a divghgnt I €;
chloride, c85p8r oSuP¥arechiRgnEsPhnfisdPFaY_TaNe mandifigse sulfate. Concrete
| f | t i ni, trivalent tal include: alum hlorid
oxam e of S e gl 016ce. L0 Lt el L0 el ) ol o
i I - i : f -saql : |
oed 1% prePsiuary b2Restres’ 65 ha0Mr 108 A e SRR 89 UBLE P21

esultant | hGE TTRE BNEERLT i 1 BrRTErALTY 0 hart S by hace o7 PRt por
, preeferab parts by Ss or Tess per 100
parts by nMBgsm@bstd¥e tdeSREESLPRion, 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 an aikali, a basic organic material such as ammonia
or ammonia derivative, 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-soluble salt, a salt containing a monovalent
metal, forexample, analkalinemetal such as 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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As a water-soluble organic solvent used is preferably such that it
dissolves in water at 25C in anounts of 0.01 parts by nmass or nore per 100
parts by nass of water. Concrete exanples of water-soluble &péﬁﬂﬁp ¥ ¢80 s
used include: alcohols such as nethanol, ethanol, propanol, isopropanol,
but anol , sec-butanol, isobutanol, pentanol, sec-pentanol, 3-pentanol,

2-met hyl -| - but anol, 2-nethyl -2-butanol, 3-nethyl-I-butanol,

3- net hyl - 2- pgtasesbmple, 2i domedhy|alunprropana usedcl obexaneke dxhexaasl ,

2-met hyl - | - pent anol, 4-nethyl -2-pentanol, 2-ethyl-I|-butanol,

1- et hyl cycbbbexasaordred niZigenbybeygténherandlinaliuds || esdsucbhasride,
acetonitrile, propionitrile, succinonitrile, butylonitrile,

i sobut yl oni pothesanudbenzonide iang; 1abhhes chulcdr iade neCoylcagiteecxamgbes 23
FEBRUARY 2007 di et hyl am ne, trinethylam ne, ethylam ne, diethylam ne,
triethyl am A€ sagysi @inteindmid & devahent megaiolnsl ekt bwechlers@et he

vi ewpoi nt of the sufficient aggregation of the primry particles of

pol yrer i zedziBAEM1oHEcarARRe O UL it er M3gNEBLENG YA E 3R PaRTaNSed i s
preferably 1 part by volume or nore per 100 parts by vol une of ige

di sper si on, SHE?@tepr SFARG e SXFIRIE 9 fvet b Rl h@ RhcKansre

f bl 1 ‘ts.b I , f t ' int of th
Ot her per f oFFaACe-0F LEHE T BUURE NP FORGFiIEna ambEAE. FLoBFaForably 200

ts b I I 100 b I f_the di [
br e orabl y 100 par v By VoruReTe 9 ede® st hoer hor e e RRGL T Bbepar cs by
vol ume or | 55, TY0oQL UBI 250 ¢ BE) 3AOLEPRLI P4n89eNLReUgAELhPegabove  can

al so be use I na
‘ water—-soluble salt 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-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, isobutanol, pentanol, sec-pentanol,
3-pentanol, 2-methyl-l-butanol, 2-methyl-2-butanol,
3-methyl-1l-butanol, 3-methyl-2-butanol,
2,2-dimethyl-1l-propanol, cyclohexanol, l-hexanol,
2-methyl-1l-pentanol, 4-methyl-2-pentanol,
2-ethyl-l-butanol, l-methylcyclohexanol and
2-methylcyclohexanol; nitriles such as acetonitrile,
propionitrile, succinonitrile, butylonitrile,

isobutylohitrileandbenzonitrile;aminessuchasnethylamine,

- 50 -



The prepared secondary particles of polynerized toner can sonetines be

heat ed. Heating the polynerized toner secondary particles produced b

addi ng an aggregating agent nekes it possible to fuse bond ﬁﬁngp“Hﬁ¥§20W7
particles of polynmerized toner andproduce nore firnmy aggregated secondary
particles of polynerized toner. Heating the polynerized toner secondary
particles produced by adding an aggregating agent also nmakes it possible to
soften the gimgghylpaihéec! esimethpdhyire| zethy Daet na@ndd séepel dhensane into
secondary particles of polynerized toner. Fromthis viewpoint, the

t enper at ur etofeshghahéat, dymatiment ah$l pnefeerdabhydak o hen danteacangeeof t he
glass transition tenperature (Tg) of the polyner constituting the primry
particles of pol§nenithedvienprintOff tthe+50Cf i61enRAREBRIMAROROF7th¢ Col ori ng
material) Any coloring materials can be used as long as they can col or

t oner whil epaiBRdyngarhécdesepfopalyoarbtedheopedpekieeamowntt @t toner;
however, carbon bl acks such as channel carbon  and furnace carbon; inorganic
pi gnent s su¥At8E-FedubkPdergami sz hreht vk ethd & PrEHcERPIYi dePagzoPy

pi gnents. such_as Fast Yellow,_ disazo yellow, pyrazolone red, chelate red,

brilliant CrHPRECLRATFRA BPOWRRT phiay OtYahdtet bf ghess Siith ST Bopper
oht pl ocyaning and. [eteloChee phifalooianing canderzed polYyebis, Pl orents
quinact | Soncoreg 0% SL91GEL0° gL <Lh dhperns OKEsy, B0, oL solhe! o
ConbinatiOnothggpﬁggkggmgﬂcghgfskﬁgaEggﬂltant toner, the amount is
preferably 200 parts by volume or less per 100 parts by volume
of the dispersion, more preferably 100 parts by volume or less
and much more preferably 80 parts by volume or less.

Two or 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 firmlyaggregated 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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Clay mnerals such as cal cium carbonate, precipitated bariumsulfate,
barite powder, white carbon, silica, alumna white, alumnu r QXJ

kaolin and clay and extender pignents such as talc, nica angbﬁég“§ﬁ+€§20W7
syenite can also be used. In black toner, coloring materials prepared to

bl ack by m xing carbon bl ack, a magnetic material, and yell ow, nagenta and
cyan coloring materials shown bel ow are used as black coloring materials.
For col or images(Cyebtongtoaneeriahgenta toner and cyan toner are produced.
Yell ow coloring materials used include: for exanple, condensed azo
conpounds, i soi ndoy i reher coyrpeiadsial sacelr bquiseded £ ool reds thayocaet al

conpl exes, methyne 52 23 FEBRUARY 2007 conpounds and al |yl am de conpounds.
Concrete exampPesaster yailewveskénoridaaeserapsatibed ofr hepropPrgieat Yel | ow
12, 13, 14, 15, 17, 62, 74, 83, 93, 94, 95, 109, 110, 111, 128, 129, 147,
168 and 180°IDyBS EQREFE ad:qWaVeISoCPERONYRLREHE 9BUCh B CARANEA3 CAEYORI so be
used in conbination. Magenta coloring materials used jnclude: for exanple,
condensed a?8 céHﬁBGﬁ&scaépQétolﬁﬁFB R&CpREPBFBLE0RAPEHNES, reQnPﬁFQﬁU|none

qui nacri don ound basic dye |ake .conpounds, ht hol co u

benzi i dazoESHE BfpoLiBsand (i wngaxc}alﬁpoaaaspla%e%‘ew%% SCoRpSnds.
Concrete | es re C. nent Re

48:4, 57:1, (B10p% gipar %eligg ﬁ‘e ]i%‘i CP§%a7°§0§ed'2861%1238t 221 and

254. Cyan caloring afw&sgkghosm%edpr&{hcéfod@yaéﬂ{e BYgHRhEs SRAPEE copper

phthalocyanine and metal-free phthalocyanine; condensed

polycyclic pigments such as flavanthrone yellow,
dibromoanthrone orange, perylene red, quinacridone red and
dioxazineviolet; dispersedyes; andoil-solubledyesareused.
More thanone coloringmaterial canalsobeused incombination,
depending on the situation.

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 cyén
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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pht hal ocyani ne conpounds and the derivatives thereof; anthraqui none

conpounds and basic dye | ake conpounds. Concrete exanples a Pj gﬁgt
Blue 1, 7, 15, 15:1, 15:2, 15:3, 15:4, 60, 62 and 66. In mh??gEPgH@Pbp S

white coloring materials are used titanium oxide, titaniumwhite, zinc

oxi de, zinc white, zinc sulfide, lithopone, basic |ead carbonate, antinony
white, zirconia and zirconium oxide. Generally, the anount of coloring
material copenpounds andtal PPlehidensenpiunde. efioincg etenexampdiesr & cont r ol
agent) Any charge control agents can be used as long as they can fully
control theYehk?yeckP T oremaitfilia sy sisgichgrene - IdePéamerht Yohlef the

properties of the toner; however, a - 53 23 FEBRUARY_2007._ negative charge
cont rol age%%réﬁﬁ dfbo§ﬂvi@é'cﬂérg§3co%%fcﬁ4edﬁht1&@@ 4d8d Lhltht<®-

i nvention. crete | es negative charge control agen i ncl ude:
organonetalf?g'é%%bogﬁgggn h%?@telgﬁﬁbéﬂﬁgs?sqﬁﬁ%o &Vﬁ@FaVFﬁiOEO ounds;
acetyl aceto netal ]} co unds; aromatic_ hydroxy. carboxylic acid;
netallic cgﬁ%o %s“é)? r&?%rrgf?% clé?%%xjgf‘?i%o%kﬁjr%a,élja?%hati ¢ hydroxy .

car boxylic acid;,ar tic.mna-_ and pal y-carbaxyli ci.d-and tal
salts, anhydridé\g%%f%1 e§¥>f§ufﬁ%F?%'Flﬁhgngﬁe%déFFg FVegggu%ﬁéﬁél i sphenol ;

urea dor i Valiyesh oot AN oIALLEVL 8185 L0, 000BOUN S pounas,

metal -contarning n oic aci d donpoun oron conpounds; Tquaterhary

amoni um sal { i - £8h L XSRENCe Shh L £080SOTPOMPGSnds STYE SDE-@g& V1 d ke aci d
copol ynmer; styrené-nethacrylic acid
compounds, naphthol compounds, benzimidazolone compounds,
thioindigo compounds and perylene compounds. Concrete
examples are C.I. Pigment 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.

Cyancoloringmaterialsusedinclude: for example, copper
phthalocyanine compounds and the derivatives thereof;
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
1 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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copol yner; styrene-acryl-sulfonic acid copolyner; and nonnetallic

carboxylic acid conpounds. Electron accepting dyes such as ?g g Hﬂkiﬁfﬁﬁyt
dye, electron accepting organic conplexes, sulfonyl anine o g Bper

pht hal ocyani ne and chlorinated paraffin are preferable. Meanwhile, concrete
exanpl es of positive charge control agents include: nigrosine; conmpounds
nodified by a netallic salt of fatty acid; guani di ne conpounds; i m dazol e
conpounds; negabityl demnzgeeanmom umdentty dndxy pbaidphtchohalrbenadetrol

guat ernary anmoni um salts such as tetrabutyl anmoni um tetrafl uoroborate;

oni um sal t sagaph asephesghoni thisaliinvantdionake pi gnents of quaternary
ammoni um salts or oniumsalts; triPhenyInpthane dye and the | ake pi gnent

t her eof (exanpl €soneretakerrbent el i PRIHe pHOEIRIIMYSEE aESH-S - 54 23
FEBRUARY 2007 _phosphonol ybdi c_aci d, phosphotungstic nol ybdic acid, tannic
aci d, Iauri&nﬁéPﬁ?’gaFgﬁﬁoﬁéFé}lﬁérFP@?QHPHé;aﬁgelFE?rSEWBﬁPﬂgif hi gher
fatty acids; netallic sigts of highsr. fatté aci ds; diorgﬂfotin oxi des such
as di butyl t "A"8RFBe™e LA oy FPMROBRAGE dRATYLEGEFBRBXYFERAL ORI de; and

di organotin boratgs_such ag.diﬁut%ltin bo ate'.dioct&[tin b ;ate and

di cycl ohexyFPIPROBBPS! e 2TBMEEL FoR YHOREYi RGTRGENRLECSAGH asmeﬁ?g bSi ne dye and

quaternary amuoni um sal.ts_are, pref.erabl e, neral Ly, _the_amunt char ge
dontrol - agent BSRLP: BFcarBhesatt 4T aoPRy Y Faeatt X e ene e Thath 9 (Carri er

o pers) SRELELIBELS LS QBRI sl e Lol-Libolpes: Jut sgamonen

devel oper ighprgRanedsdska9 LRYLEYi8RLSand esters thereof; phenol
derivatives such as bisphenol; urea derivatives;
metal-containing salicylic acid compounds; metal~containing
naphthoic acid compounds; boron compounds; quaternary
ammonium salts; calixarene; silicon compounds;
styrene-acrylic acid copolymer; styrene-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
éaltoffattyacid;guanidinecompounds;imidazolecompounds;
tributylbenzineammonium-1l-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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such as binder resin, coloring material, charge control agent, release

agent and finishing agent. And it is mxed with a carrier tq,f
t wo- conponent devel oper. Meanwhile, in a single conponent de&&%&A%YZOM

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 is used alone as a
devel oper. pghesplooesl flodac sidigl,ephoephonaenystevelapdsdics adédsetathan t hat
for a two-conponent devel oper, because it includes a carrier ingredient.
Accor di ngl yachil ghkzusedi aehd at ohl sperdidantder repdizdel 4md the recovery of
thin-filmcoated toner by sedinentation, which is carried out after the

cl eani ng steprre®qyani@eh: fhighaodeddy acsgs; 2 FEBRUAREIZIG0PE hbdleri s
satisfactorily recovered and the di spersant used can be easily renoved. From
this vi ewpof"i‘]%/‘}Ya%chd%ér@‘é?gw\%?b’éli%%d%$ eStchds dbpulkhibt 2%19%n oxi des
such as magnetite, hematite and,  ferrite; netal such as irpon, cobalt and

ni ckel : t hedEPFbyLtinoRige &Bgvglﬁié?%l?ge’é}‘lhth‘étoé‘ilsdes;u@ﬁdagl%ﬂf%ﬂ?‘%h? cobal t,
copper, lead, magnesium tin, zinc, antinony, beryl]jium_bismuth cadm um
co B um reigaAEes. Saek ohe i bvEy R anP oI rOGt EUARRT T T ox des
of the above. netals; and.the m xtur t her eof ncrete exanples aof carrier
i ngredi ent sgh%%af°$%é¥ﬁgé? hkﬁ%f% epoﬁ&feercgcrs%ﬁioé“(s:aqi% a&)ﬂﬁesr cglseassurface
is oxidize | owwler. e_li 0 i-di ' wder ,
copper pondit It oPRRE S et aRR b R bR in Bt e AL

powder and rare c?é?{é%lglﬂ)"ggtﬁ%g%hﬁ% POVHSESe BhtReSKy IRl 8bgst 1 Pgrak! 0y

powders of these net
0.01 to 10% by mass of the entire toner.

(Carrier ingredient)

Developers are generally divided into two types: two
component developers and single component developers. Toner
usedina two~component developer ispreparedusingingredients
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 is used alone as a developer. 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

.1s carriedout after the cleaning step, thus thin-film coated
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powders of these alloys; ferrite powder; and magnetite powder. The anount
of these carrier ingredients added constitutes 1 to 60% by

entire toner. (Toner) Toner is divided into two ngjor typesgygﬁgﬁpgﬁéfﬂdi
wet toner, and dry toner is divided into ground toner and polynerized
toner according to its production nethod. Gound toner is produced by fully
m xi ng necessary toner ingredients such as binder resin, coloring material,
charge conteoonérdgensatiséhehsel hgercarat athgnettihe dgepersanh used ggr  such
as Henschel mxer and ball mll. Then the resultant m xture is fused and
kneaded wi theacapedy keeadeédg machi ne such as heat roll, kneader or extruder
- 56 23 FEBRUARY 2007 to allow a resin ingredient to be conpatible with
the mixture and TH¥pélses VHEVPEASL i A§radidnt e udinEsedlen tTRESr e8eft ant
kneaded nat%er is cooled and hardened, grinded with hammer mll or jet

mll, and cFa&sPr#BRIGndlgPAnAkaEed FHER e§cragRetiher nerdht e dtor to

i xer such SSTREREEHEPLRT XEICh MM €. CHRAYaTS B4 CHEher tRANDLOBF oduced |
12 nga o s RRE RSP e bt ABS e 1 tHOFG e AilinicEn el PaFopBher
Produce t ongFgar frat 86 E0mh FEnon2ta5y yabr 198y ore bRkt B bub EFhy”

AR A T T L R e T R
vanadium; the oxides of the above metals; and the mixture
thereof. Concrete examples of carrier ingredients used
include: metal powders such as iron powder whose surface is
oxidized, iron powder whose surface is not oxidized, nickel
powder, copper powder, zinc powder, cobalt.pdwder, manganese
powder, chromium powder and rare earth powder; oxide powders
of these metals; the alloy powders of these metals; oxide
powdersofthesealloys;ferritepowder;andmagnetitepowder.
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
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soap free polynerization in which nononmer is directly polynerized in the

presence of a water-soluble polar polynerization initiator kgﬁ&?&m#&ﬂer

particles; and a hetero aggregation nmethod in which first p

particles are prepared by emul sion pol ynerization and then oppositely
charged pol ar particles are added to associate the primary polar particles.
O various production nethods, nethods are preferable in which a nononer
conposi ti ontoleltlmont e sisn fpolopyretriiendabt e baronoper ibhd wi tterthieomextungr edi ent s
is directly polynerized to produce toner particles. Seed polynerization is
al so pref eandld spensds thepodnagmeingeddpantisciesf obthy nedhar eeahl baetl - 57
23 FEBRUARY 2007 to adsorb nononmer and polynerized in the presence of a

pol yneri zat kosadadtnateer Tomolrddnckdagsiesiesy e gird naiededitint hamaerier, if
necessary. Such mxing is carried out wwth V blender etc. Meanwhile, in wet
toner, tonePilhgrediedniilandnd glicgsiddrd spdgearertied ¥4 nFXFhe frachi ne
such as ball mll or attritor, fully dispersed, and subjected to m xing
process anﬁnar%ﬁEFaPiﬁ@pﬁFﬁEggstatOgﬁélgaﬂ%S%Fﬁ@.t?%@?hod for producing
thin-film coat ecail%oner A step gf. cogti ng_the_surface of toner .w tght hi n
film is carried ole9SFsaRh & SERFENEAT: 2PBRErCTS FXbE B P YAED solid
state in a %ateg-gas$ ned%un1ggeiemaxgispersant is dissolved, or in

pol ymeri zed toner ZUTY 72 B&PPred-olt §Ubsequently after formation of toner

o s Y STl PN AL P e 0l LS ed By elde
example, a method in which a fused mixture is sprayed into
air using a disc, a multi-fluid nozzle, etc. to produce
spherical toner particles; a method which uses suspension
polymerization to directly produce toner particles; emulsion
polymerization such as dispersion polymerization which uses
a water-base organic solvent in which monomer is soluble, but
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

preferableinwhichpolymerizedparticlesobtainedareallowed
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A dispersant is selected fromthe viewpoint of sufficient dispersibility of

toner, sufficient progress of resinification on the toner s
sufficient renovability of the dispersant in the cleaning s?ékﬁgﬁggﬁﬂ?ﬁﬁw

filmformation. If the dispersant used cannot be renoved sufficiently in
the cleaning step, the particles of produced thin-filmcoated toner can
sonetines coal escing with each other when the toner is dried and heated
after cl eanicmgdsdrld monrdmd m amdagiedyrteanezed ufd erlse qoed EsTEmoef, ats average
particle size and particle size distribution will fall into disorder, and

i f such thipe¥ymerw toateeh tomeridtsoforci bly ground, the coating filmcan
soneti mes peel off. 58 23 FEBRUARY 2007 Fromthe viewpoint of sufficient

di spersi bi | i ty Tsmergereedugr sapbiredmMbredrash cefr riesi i F peeg s oMon- t he
toner surface, an anionic dispersant having a carboxyl group or the like is
pref er abl y €Y. MIBRENT rbin THET BSVHIOF Y1 SuUrieRIRMtetFenpvability of a

di spersant in the cleaning step after thin filmformation, the, dispersant
preferably hasa¥Qﬁﬂi§£L%m'l Eghto8T106°066 6PgF8§%?nRﬁrﬁnép§%??} ally, a

hi gh- ol ecul ar - wej ght d _havi i ght | i ght of
100, 000 or FEELS" 1o R L AUl P8 BHE"COMpOURD. AavPR o Mot cEel ar
ight of 10, 000 or_| i f er ah) d.. A_hi gh- | ar - wej ght

Compound halT G B0l Gt e ol e SHEGRE DP 186000 BrT SR or o

Lg\p;ml_eculgﬁ?vgi%dlg%p&wpog@g ngtat}qglg%#%a{img\{ei ght of 1,000 or less is

pr-ef erabl y” used. e’ viscosity of a 25% by mass sol ution of a

di spersant in WaiRHh f%ﬁ:c,plqﬁjlﬂﬂdéw&ﬁlpjfitln@ el @na|i ght of the

A step of coating the surface of toner with thin film

is carried out in such a state that toner is dispersed in the
solid state in a water-base medium where a dispersant is
dissolved, or in polymerized toner, it is carried out
subsequently after formation of toner particles by emulsion
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
removabilityofthecﬁsperséntinthecﬂeaningstepafterthin
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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di spersant, is preferably 500 nPas or nore, nore preferably 1,000 nPas or
nore and nuch nore preferably 2,000 nPas or nore, and at the _sane 6+€§ Q_}
is preferably 100,000 nPas or |ess, nore preferably 50, 000 SRR 2004
much nore preferably 30,000 nPas or |less. Fromthe viewoint of sufficient
di spersibility of toner and sufficient progress of resinification on the
toner surface, the concentration of a dispersant in the mxture in the step
of coating by reSromfileatienpbsnpref eudblyiOntWikparaddidr t ynof eonkar e
preferably 0.5% by mass or nore and nmuch nore preferably 1% by mass or

nor e, wher easidf swinf idieeni evporas s off resufnfiifdicartti omeoviadtbney sofr fa cei, sper sant
in the cleaning step - 59 23 FEBRUARY 2007 after thin filmformation, the
concentrati @m Bsipnefedbiper 959 haviass aocatlessyl mraipoef thablike 2% by nmass
or less and muchnore preferably 10% bynass or |ess. And the concentration
can somneti nE¥ e rsdllyy usess ofnflefsom\aba UiPHROanHi 8pefBAALChANENg a high
nol ecul ar wei ght, the concentration of the dispersant is decreased. For
exampl e, WHERSG 1& YdP§ e dddme nsaiith g nat R icdisardver 8§8Pndf eRUIEAL ™ wei ght
of 100,000 to . 1,000,000 or a_ 25% by nmass solution qof _a dispersant in water
whose vi scodithP iFOIGF 10800 e HEPSI666 T medeapbiychasnéd FotesntAdti on of

the dispersant, in t ixture in the step of coating by resinification
shal | be, f&el&%nﬂt}g,lrgo(ﬁp&f F g.eff%'by mass. Exanpl es of di spersants used

B e

styrene/ mal ei c an e parti ng-opre[1 g openi ng

ratio is prq{;vfﬁg % éQi&Htagggfagéwﬁgﬂggﬂléyuaeight of 100,000 or less

or a low-molecular-weight compoundﬂhaving'axnolecular'weight
0f10,0000r less is preferablyused. Ahigh-molecular-weight
compound having a weight average molecular weight of 10,000
orlesscn:alow—molecular—weightcompoundhavingarmﬂecular
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
l,OOolmPas 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 mubh more
preferably 30,000 mPa's or less.

From the viewpoint of sufficient dispersibility of toner
andsufficient progressofresinificationonthetonersurface,
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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ol i gonmer of styrene/ mal ei c anhydri de conpletely ring-opened by hydrolysis;

copol yner and ol i goner of ethylene/maleic anhydride partlall%sr!pg-g§§gﬁg7

by hydrolysis (ring opening ratio is preferably 30 to 80%;

ol i goner of ethylene/maleic anhydride conpletely ring-opened by hydrolysis;
copol ynmer and ol i goner of isobutylene/nmaleic anhydride partially
ring-opened by hydrolysis (ring opening ratio is preferably 30 to 80%;
copol yner aafiterigoherfigim ficuwaitidrenghenkceonceanpdicdeisoppeeeilyly

ri ng- opened by hydrol ysis; poly- and oligo-vinyl alcohols; oligoners
derived frbh¥Hekaasyybeel ¢ ogeoranrgdeaed laed Loy fravs aretlBypScenful ose;

ol igoners derived from- 60 23 FEBRUARY 2007 carboxynet hyl cel | ul ose;
sodi um benzBAeBmrreRederablyl HEnPBRassIF okt s fch-hcepaplfration

dodecyl benzenesul f onate; and gol%ox ethglenesulfate. Tow or nore of these
di sper sant sC@AnSPBELEBES | A cOALPHatE®R, ©T dkPBAdi ng on the situation. To

i nhi bi h inifi N fr. b si.ng, f bl. h

DT e e L EOm AR by prest seslig, MLt pile
thin filmi i xed de | th t he | inifyi t t t which
(DL 1) ) PR e IR d UEE iU LS AKELDY, | SBEL gLy sest VAT
preterable hogt DEEF3SE ANGELEOLEY! Rerd eIpEraLUe, | IAL S Littgee |

40C and thewé?éhw@i$¥i1’tﬁ),tcﬂm)etroatluro%oi,%ooi g& %?Z%?ghﬁé S Qiogt&%?.%mt gg})erat ure

after tenperatdre Incredse, preferably 4 ( r, nore preferably 50C
or higher apdyj JRCH M € nPi8f e ARl ¥s S UL NG L. 180D &6 HN€088MBobI M,

mPa-s at 25°C, theconcentrationof thedispersant inthemixture
in the stepof coatingbyresinification shall be, for example,
0.01 to 0.1% by mass.

Examples of dispersants used include: poly- and
oligo;(meth)acrylic acids; copolymer and oligomer of
styrene/maleic anhydride partially ring-opened by hydrolysis
(ring opening ratio is preferably 30 to 80%); copolymer and
oligomer of étyrene/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
hydrolysis; poly-andoligo-vinyl alcohols; oligomers derived
from hexaethylcellulose; oligomers derived from

methylcellulose; oligomers derived from
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it is preferably 100C or | ower, nore preferably 90C or | ower and nuch nore
preferably 80C or lower. Preferably, the highest resinifying tenperature is
l.ower than the softening tenperature of toner. To inhibit th@3FEBRUARY 2007
resinification fromabruptly progressing, 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 bygasbdikgmathvionlinlpre;chedhbngbsnepnadunéfonpeeicoati ng step, and
besi des, the disgersant can be easily renoved; thus, the particles of the
thin-film céakedPeprereshafanptesaresieadi 6AdéHBh ot her even by heat drying.
Thus, - 61 23 FEBRUARY 2007 the thin-filmcoated_toner_can be easily
ground aft eflOEREYRBSPZAPGPRGESPBES WRBFeBY LY RXHEERY hERBAEEE2EBNerTHavi ng
desired averaﬂe partigbe size and particle size distributjon can be

produced. (PBasMRGenBEnbaFSRsHIRBERSATESr CROsPRgUERE LRI ACPPLERRELSRed t oner

obtained a aboveh contgﬁt fu§in%.nethods using a heat roll etc.,
non- cont act FEEPAG FePRoG §uBh 48 £PRsh fusing, and contact heat pressure

st ng Using, & DESLCRLBTRUR Eollofherott ey Sl ablupbied. petliss fusing

nmet hods, applica auses expansi € Core“toner of

thin-filmcoated,t g§£$heQQ$@%¥H§}fé§’%f%h%%ghfgn%Pgﬂ%g#{ fgk gna®me

wher eby the” core I's exposed and fuse anount

o her T SRS A LA 108 DRSEAAGf BSA L D kol oo
than the resinifying temperature at which the raw material
is resinified to formcoating film. Besides, it is preferable
to increase the renifying temperature little by little.
Specifically, the dispersing and mixing temperatures are
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 aﬁ 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 fromabruptly progressing,
preferably the mixture for resinification is weakly acid;
specifically, the pH of the mixture is about 3 to 6.

The thin-filmcoated 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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therefore, if toner having a sufficiently |low softening tenperature is used

as the core toner, high-speed fixing can be realized with |g
consunption. In flash fusing, irradiation of infrared rays é%ﬁ@ggthRY20W7

tenperature increase of the core toner nonentarily, which causes nonentary
thermal expansion of the core toner, and hence nonentary rupture of the
thin film whereby high-speed fusing can be realized. In pressure fixing,
the thin fithedhinkifd-lii ¢on tedtedetrorer beseasuby grednbya Bipdt itbetheat of
pressure, and therefore, if it is wused in conbination with heat fusing or
flash fusi ngrY1ing (tepestharnobvhdhdnfdder coatedatenpst havengafeperedal i zed.

- 62 23 FEBRUARY 2007  In the above described fusing nethods, use of core

t oner havi n@v%rqi%‘%v&a(ﬁttléﬂienéltzénﬁé%ﬁ%ﬁ@%éslZ&)@éisglréb&lﬁéonr earibati on of
hi gh-speed fusing with | ow energy consunption, and even if the core toner
used has a PE@?%%?@ening tenperature, the coal escence of the thin-film
coated toner can be.inhig%%sd because the core toner is coated with a thin
film Fromthe ViERHGIhOS A gh- speed fusing and energy saving, the fusing

f th d. ' f bly. 145C
| ver . ot & pr ofth ABEYE25E OF P OB Mt o WP BC PGBy b0 or
I . Int | owi t i i.on: w l | b i n det ai
giving practs carSararaii e PRTRRS ne OERG (PRt o e CREL BfE e

exanpl es desGh L bofl DEL M ANgy Al 80R% s 101 ddrid, g PLESCOL L Quent on.

Unl ess otherw se specified, ~reagents used are comercially aval e
hlgh-pur'ty%@ﬁﬁspreg%ﬁ¥¥'fﬁbﬂﬁétugpﬂéraW@éa@'ﬁ@@gsﬁﬁé0r@1§|é9@.9$§§31 and

heat ed for
suitably used.

In these fusing methods, application of heat causes
thermal expansion of the core toner of thin-filmcoated toner,
and hence rupture of the thin film of the same, whereby the
core toner is exposed and fused 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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m nutes using a hotplate (product nane: HHP401) nmanufactured by Shal man
Hot pl ate Co. The toner on the slide glass was then observed usi n g%—ép
(product nane) stereoscopic mcroscope nmanuf acturedby Ay ?Qkﬁ p
and subjected to a picking test using office-use adhesive tape for

eval uation of toner blocking tendencies. Fixing Test Forty parts by nmass of
a 0.1 mass% aqueous sodi um dodecyl benzenesul fonate sol uti on (manufactured
by Wako Chenicaln&he above dloscriderDipaing ngthads obet oharorshaPgercont rol
agent, manufactured by Oient Chem cal Industries, Ltd., - 63 23 FEBRUARY
2007 (prodhavingne: BONSROENI DY, t BORFREN P2 588 K BONTRERL B184 LhBONTRON E- 84)
were neasured out. One hundred parts by mass @ of gl ass beads (dianmeter 2 mm
were added, TSR41EREIPBAN }t’i‘ﬁ]@‘sﬂ?‘?@éﬂlél\ﬂ@sw%%#@é’&qerﬁw §°Ué§§18FlQEIU| pped

with a lid. Eg ;re was, ground f.qr sing a, Red De 5400
(product  na )evr?ﬁhh? BEHUF B@n%as 1S B NS FRBPEEaLE Bonds

th d 1 ! | t
e non nENB R 1S hed oP PTG (P (U DA E 2 2L ORpBRRLEC. 2000
added at the end gf g gﬁgef£ HgEO@gegoggger“@ﬁhgngher0%9%& so that it

conprised 0.5 H&85%0 &%entite mx opéeration was t hen

repeated 4 or 5
tth f|In1coatedﬁ%%ﬁ§PEQﬁhs tﬁgﬁg%égggge $ tgggﬁgtaln§eggggte£?§§
dried for 1@cheyssnd rte’?nﬁé%ract‘%&ece@V@Hé'éB“aégd“t%e‘%VSQ é@%ﬁ@%&%ﬁﬁ@tby

Yamato Scientific CoT, Ltd., (product nanme: Fine Oven set at 40C.
is preferably 145°C or lower, more preferably 125°C or lower

and much more preferably 100°C or lower.

In the following, the present invention will be described
in detail giving practical examples; however, it is to be
understoodthattheexamplesdescribedbelowarexuﬂ:intended
to limit the present invention. Unless otherwise specified,
reagents used are dommercially 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
observedusingan $Z-40 (product name) stereoscopicmicroscope
manufacturedbyOlympus Corporation, andsubjectedtoapicking
test using office-use adhesive tape for evaluation of toner
blocking tendencies.

Fixing Test

Forty parts by mass of a 0.1 mass%$ aqueous 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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The obt ai ned devel oper was filled into a commercially avail able copier
toner cartridge. A beta image was fornmed and evaluated for fixin ualities
using ameasuring instrunent manufactured by Macbeth Co., Lt d2.3,F%lgf@‘ﬂB¥t2007
name: TR 927, R filter). Exanple 1-1 Thin-filmcoated toner 1-1 A thin
filmcoating was applied onto a commercially avail able black toner 1-1,

whi ch was for a two-conponent devel oper for flash fixing. The vol une

aver age par t(pbcbducdi agrter BONRTRON Blatk BONERON- B-fas BONHRONt S-36ft eni ng

64 23 FEBRUARY 2007 tenperature was 120C, the binder resin was an ester
and the coBONIRGNnEt84] ave vmmezanbmd bluick. Ofe ristndie @ Pardss Uyagaesus

sol ution of polyacrylic acid, which had a solution viscosity of 8,000 nPas
at 25C, wasofdgsads aapds (dapaectes preparergnaddedouzndrddicureBavitagda pH of
4.5 and a concentration of 5 mass% One hundred parts b mass of the

above- descr PBEGUBRaES t@peiged 1nker @ syl sedireedr vohf tedpst-at tP&si nto 300
parts bymass ,of the aqueous nedium into which 8.2 parts bynass of

hexanmet hyl oPA8EEFPIEDPERIPINERT 2 hant$ ¥Stid%ed BRY BAbha Eﬁi%ﬁ:ﬁBWﬁEFtCo. ,

Ltd.; product n?w ruben GOZF{?Pe\Ags ] xed ,at o oorgterr}r%l%rﬁ ure 'gge
resulting PEBfYt AGHERPX 5! FEALBEHTEC 20 TRFR RS P62¥6C  and
subjected to a r ﬁi nificatiopn rieacti for2hours, ereb t he %gg%ce of
The bl ack  BRGP 09 VRIS BE LR o VTSR A= el Pt TG (hg o ro
ot hy LEACS A BREbOL st e, m Xt ure e cool e o room

The obtained charge control agent dispersed mixture was
added at the end of a thin-film coated toner washing process
so that it comprised 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 convection drying oven manufactured by
Yamato Scientific Co., Ltd., (product name: Fine Oven DH-42)
set at 40°C.

The obtained developer waé filled into a commercially
available copier toner cartridge. A beta image was formed
andevaluatedfor 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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toner was nmade to sedinment by centrifugation for 10 m nutes at 4,000 rpn1
The thin-filmcoated toner was recovered by renoving the supernatant

toner sedimented well. The operation of again suspending |n\&ﬂE¥BRUARY2m”
subjecting to centrifugation sedinentation and renoving the supernatant

was repeated on the recovered thin-filmcoated toner four tines, after
which the thin-filmcoated toner was washed and the polyacrylic acid was
renoved. Théemprerntwasheds i10°C, Thiee thiinuid 1 Irmscoaved dnmstawmsanthehedri ed by
heating at 40C, wherein there was no occurrence of coal escing or simlar -
65 23 FEBRUARYr2007mapesbeénsastoagbee Blagkn-filmcoated toner 1-1 by a
sinple pulverizing operation. Upon neasuring, the obtained thin-filmcoated
toner 1-1 had aFiBsun® averagRs @ﬁ“teloéllsesﬁﬂ-‘aﬁét)@ro%ﬁ?oéywrmll\%hﬁ@hdrsuggests
that a thin thin-filmhaving an average thickness of 0.03 mwas formed. It
was thus | e4PAER Pﬁﬁtatﬁ@ngh@P Vé@%@%bEYp%ft§c@%OdW5ﬁ§téF @°dCnotagreat I y

change fromthin_  filmcoatin Measur enent of the toper particle dianeter
St but O pPP3Y“Hot 493 A BEREPRG ARATHO L O o iad 8 et e

di b fil I
G 511 but | oRrneaine et RESanl o WhERah ™ RS et e Cone
particle dlglgrgtser_fL €h3t5¢§nﬂl&gggl q&iﬁ_nq} reathxlcuggge gg\&@dn film

coat i ng. Flgure OWs an el ettt on nlcrogra h prror to

thin film coatifg é:f%{hee }1(1?% 366%‘%(}&%?%&&%0@%% Jié’&ﬁéﬁ@d? mt N€ toner

after thin ?lln1coat| ear from these nlc ogr aphs af the

Pﬁ;ﬁhg;:ftfgakgggﬁg%% ﬂﬁﬁﬁtsB?W@E%%fﬁ%&%ﬁé@%yfbiﬁ%Paﬁiﬁ@b?@ﬁ@&&ﬁb?g a
(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 70°C
and subjectedtoaresinification reaction 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 thethin-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
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
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was in essence continuously covering the toner surface. The thin-film coated
toner 1-1 did not show any tendency to coal esce. Wien a thin |ayer of_ the
thin-filmcoated toner 1-1 was formed on paper and irradiaté@ﬁﬁﬁ ARY 2007
light, the thin filmcoating was degraded, thereby fixing the thin-film
coated toner 1-1 to the paper. Exanple 1-2 Thin-filmcoated toner 1-2 A
thin-filmcoated toner 1-2 was prepared in the sane manner as the thin-film
coat ed t onepréblemexceptgivata &£hirt6 1128 dOEBRUARYN2B07 - 1cbymer simply
avai |l abl e bl ack toner 1-2 for single conponent devel opers conprising
magnetite waslusedzingpPEeE2BIORhe bl ack toner 1-1. The thin-film coated
toner 1-2 had particularly good recoverability during centrifugation

sedi nentation, afRPR AL StHd"gankherieined piiPof MR 3Sd FeRnesf LThe
thin-film coated toner 1-1. Exanple 1-3 Thin-filn1c$a6 d toner,1-3 Athin
filmcoating2hag YPpPPEd2BRF8IE RoRherif aftgmelihai Pant e %Héf&k Rtk 1-3,

whi ch f t Wo- t, el flash fixing. T I
LT e 0t ERTPNSN, dsvelonsr, on Lesh Ling. phecuslure

t t C,_the bind i t d. th | ori
A N LR M I

t hyl - I } - f : t :
oL L ene TeLeLeoTRugt O copaliner (EMRcLULed MR oppptadhet nare

m xed toget heiy, apdithE. PHidas: At &% Qe toner particle diameter

distributiohpriortothinfilmcoatingandthetonerparticle
diameterdistributionafterthinfilmcoatingshowedthat their
particle diameter distribution functions were the same,
whereby it was learned that the toner particle diameter
distributiondidalsonot greatly change fromthin filmcoating.
Figure 1(a) shows 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 filmcomprising 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

- 66 -



3.2 using aqueous sodi um hydroxi de. To 300 parts by mass of this solution,
100 parts by mass of the black toner 1-3 were dispersed at r 1]
tenperature, and then 12.5 parts by mass of formalin were mé&gF%%Yﬁo%
roomtenperature. The resulting roomtenperature m xture was heated over 20
mnutes to 60C and subjected to a resinification reaction for 2 hours,
whereby the surface of the black toner 1-3 was coated with a

ur ea-r esor craoheresahly Gneel tdiel e ddiaikf tener o2 éaat sdngwasconpdRerRd, t he

m xture was cooled to roomtenperature and the thin-filmcoated 67 23
FEBRUARY 2089Vel@Rer s fefNddd ngonagrs ekt WBY waat NRugas oh therPiacki nut es

at 4,000 rpm The thin-filmcoated toner was recovered by renoving the
super nat ant FOTRE ¥6herT?@HFH%HF@Hlme¢?§tq%éx65§%éf?oHaGfp%ﬁ%&%u%®§g%nding in
wat er, subjectin to centrifugatjon sedinmentation and renovi.ng the

super nat ant 9°G& %$€W

& @5@5& Ld vt et ¥R 66BFE4 T PER AL PT ISATREE I rafdur
tinmes, aft

r ich the thin-filmcoated toner s wash and. t he,
Gt hy ene iBRCL ARG &5 EBEGEBYT SE AR CiATs SoRBE CUSSPEN el | The
thin-filn1c§§5§ddt ner M@§lthen dried by heating at 40C, wherein there was
no occurren < 3P%§cing'or simlar problens, to give a thin-film coated

toner 1-3 by a sinple puIverizingEggﬁéféin3 Upon neasuring, the obtained

thin-filmcoated toner 1-3 had a age particle dianeter of 8.05

m which suggests that a tf}i}Fdil1m haudag apnaverage thi ckness of 0.03 ‘m
was fornmed. It was thus | earmed—that—the toner—average particle dianeter

and the toner pagtirie £i pieddt HPthdPWdPNed onto a commercially

available black toner 1-3, which was for a two-component
developer for flash fixing. The volume average particle
diameter of the black toner 1-3 was 8 um, its softening
temperature was 70°C, the binder resin was an ester and the
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
a urea-resorcinol resin.

Once the resinification reaction was finished, the

mixture was cooled to room temperature and the thin-filmcoated
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did not greatly change fromthin filmcoating, and that the toner mas
individually covered and the toner surface was continuously covered.
thin-filmcoated toner 1-3 did not show any tendency to coal BsEBR %33’2307
thin layer of the thin-filmcoated toner 1-3 was fornmed on paper and
irradiated with flash light, the thin filmcoating was degraded, whereby
the thin-filmcoated toner 1-3 was fixed to the paper. Exanple 1-4

Thin-fil m coahed wanetade 40 sebB8meRB8 HERBRUARY 2Rt i oA Fbirnidihimeoas ed toner
1-4 was prepared in the sane manner as the thin-filmcoated toner 1-3,
except thatat 4cobdfrerpnal IBTheavdiinatflidé mblcaek etiohenet- Ra$oresongkedcloyponent
devel opers conprising nmagnetite was used in place of the black toner 1-1.
The thin-firemevargdthensvpérdahant partliec andry segoodntesowsldbi 1ity during
centrifugation sedinentation, and had the sane or better perfornmance as
that of the thi ritié [ape weddtaad of opgain - Sisyedthiple 10 Batghy nsebiartddged toner
1-5 A T. K. Honom xer_ Mark Il (product nane) manufactured by Tokushu Kika
Kogyo Co., EPEentijdaigaddpn scdispriabian@nshreBovhyd rhsssepeanebafrercially

avallable toner for contact fusing (vaQlunme average particle dianpeter 9 m

sof tening W@ﬁﬁ@ﬂﬁﬂﬂ%?onEBBGFQQYQQﬂ§EEﬂQsf%%mﬁﬁ@E%@tBPegﬁﬁ%%/éﬁﬁﬁeous
polyecT Y11 cg Bl S mpul et yed DYoo cal, Cous Ll T8 Bt obt i nec
HBHUfaCturegtgylgggm%a e9h9§ﬁﬁ§§}lde copolymer 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 1-3 by a simple
pulverizing operation.

Updnlneasuring, the obtained thin-film coated toner 1-3
had a volume average particle diameter of 8.05 pum, 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—filnlcoated'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 -~



Co., Ltd., were slowy added while stirring with a stirrer manufactured by
Three-one Mdtor Co., Ltd. Wiile stirring the tenperature was_raised fI’YO
roomtenperature to 70C, whereupon after stirring for 2 hour%:’}J:ﬂlf'BB’ﬁéf1 tzﬁ]y
m xture was cooled to roomtenperature. To the obtained slurry containing
the thin-filmcoated toner, 400 parts by mass of distilled water were added
and the mxture was stirred until uniform After stirring, a suitable
amount of the mxttiienwsslspdddted ftamdmw 1a icemntsr pregalredseépathéosamebe and
processed for 30 minutes at 4000 rpmusing 69 23 FEBRUARY 2007 a

centri fugal mseparater theMAGL CERT RRUGEa CF8DLolprotudt eaoept neldet by Hi t achi
Ltd. After processing, the supernatant was discarded, and the renaining
product wasceagkediandydevadlablpdnlamasenengl -2 Hfeonistiaigdedcenpanent m coat ed
toner 1-5 had a _volune average particle diameter of 9.05 pm which suggests
that a thi ndEVRAPRAVEMPHT Hidihgedrattkpees wiedingalagh RASTOPHREK 1t was
thus | earned that the toner average particle dianeter and the toner
particle di &RB€&rlat st riButitdm—fdild RBRLEAERMSE indh§eds PRAFLARAAFIY m
coating, and that the onher s i ndividually cqovered and the toner surface
was conti nﬂBﬁglﬁﬁ%‘ﬁf’eﬁa&i * \é\g?ﬁ?HgFielnrﬁrégéfﬁé‘&lPBn%eidlﬂ%ntcﬁtdl%t aBfow any
tendency t oal esce. \We n i mage was _forned usin ontact fusing

appar at us eﬁaf%‘pﬁga VR A %@ teFoPgéF?rBFBEEi A ’itj?aﬂt g’oftg‘ c{c] lnéf%&l m

hi gh- speed fusin I e, realized. Exanple 1-6 Thin-filmcoated toner 1-6
A thin-fil mc(%%gtegd%?gﬁgrgl% was obtained in the sane

Example 1-5

Thin-film coated toner 1-5

A T.K. Homomixer Mark II (pfoduct name) manufactured by
Tokushu Kika Kogyo Co., Ltd., was used to disperse 100 parts
by mass of a commercially available toner for contact fusing
(volume averageparticlediameter 9 um; softening temperature:
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
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manner as the thin-filmcoated toner 1-5, except that a comercially
avai l abl e toner for contact fusing was used (volune averageefarticle
dianeter: 8 m softening tenperature: 80C) in which the bind 3 FIERRUARY 2007
consisted mainly of polypropylene. Upon neasuring, the obtained thin-film
coated toner 1-6 had a volunme average particle diameter of 8. 05 pm which
suggests that a thin filmhaving an average thickness of 0.03 mwas forned.
It was thusal@artnediddiat skperhepers awes 8gRTRPAGE ©F $oili(@Feldek tafsné e t oner
particle diameter distribution - 70 23 FEBRUARY 2007 did not greatly
change fromtableroy idimagat ing,. andtéhairddwesdioner th@ssupdirvadaakl| wasover ed
and the toner surface was continuously covered. The thin-film coated toner
1-6 did notdshoardeg, t anderity remeigoalesoedutiemaanwarhgd and doreed using a
contact fusing apparatus equipped with a heat roller, blocking did not
occur and hi gh-Speedefissirmiggcothd diy aiewld tbhdn-Fhladatiehtonke 1obt ai ned
i mge possessed a particularly high resolution. Exanple 1-7 Thin-film
coat ed tonehad-3 mofunpacvedene PRgheale aftameued nef ¥i 0% ek~ bil i¢h
salicylate were m xed into 100 parts by nmass of a styrene nononer and 20
parts by ma8¥98eShESHltaft ackyiatfd WohaWery aar pEeragesigerSfrrRe s 6 8- hdurs, the
m xture was heated to 60C and 2.3 parts by mass of
2, 2' - azobi skB, W2 MRIRSE valldr 31a% HVe) leqenedadhed ther epper seegrage
pol ymeri zation_was perforned usjn an acryl.i noner tq.prepare. a
hol yirer | zedPEBRAF Lo FRETESAY I Lod tPBREP s OSOTET 6T QbRT F SRBet &P ur e,

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 an image was formed using a contact fusing

apparatus equippéd with a heat roller, blocking did not occur

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 pm; 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
Um was forﬁed. It was thus learned that the toner average

particlediameter andthe tonerparticlediameterdistribution
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and hexanet hyl ol nel am ne prepol yner (rmanufactured by Showa Hi ghpolyner Co.,
Ltd.; product nanme: Mruben 607) was m xed therein at roomtenperature. The
resulting roomtenperature mxture was heated over 20 m nut €& 07
subjected to a resinification reaction for 2 hours, whereby the surface of
t he polynerized toner was coated with a nelamne resin. Once the
resinification reaction was finished, the mxture was cooled to room
t enper at ur edaddno hegtdatntf idhmrgeattedm tbnerfinas amdeiigy sedi tbat bye
centrifugation for 10 mnutes - 71 23 FEBRUARY 2007 at 4,000 rpm The
thin-filmcbaned veaeindavideadVer edveyedrandvilng thmesuperhatarntas The t oner
sedinented well. The operation of again suspending in water, subjecting to
centrifugat FeRtsBUPHEAYaEPPALafd renovi ng the supernatant was repeated on
the recovered thin-filmcoated toner four timnes after which the thin-film
coated toner wasIhRdhdad-didm aeatedItPRas/ire did Aokhezne@ meVeBENFRRCY oner
washed well, The thin-filmcoated toner was then dried by heating, at 40C,

wher ei n t heF8 YRR §F%ccPPEnRR TR IGOHPESGIRPDISLFi # &N G SoF et 9t o gi ve
thin-fil t t . 1-7.b i npl | i, Zi tigqn, U

o Uit conted, Loner, .2, by g Stmle. pblverisog aperalion. thon

parti ol e di aupt gt Rl 20y hi.eh, sUgBests, Ahaty A dhi b 0igs Libi hayi no an

aver age t hi ckness | € e stoi chi onetry)y was forned. The

hoved 1 hat "ERBTraer Fade PaArSTaaal PyPesysr it Py B g P LR e

conprising a thernosetting resin wag,jf1ee$sgnce continuously covering the
toner surface.

»

Thin-film coated toner 1-7

A quinacridone pigment and aluminum di-tert-butyl
salicylateweremixedintol00partsbymassof astyrenemonomer
and 20 parts by mass of n-butylacrylate monomer. Aftef
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. Seed polymerization 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 roomtemperature and the thin-filmcoated

toner was made to sediment by centrifugation for 10 minutes
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The thin-filmcoated toner 1-7 did not show any tendency to coal esce. Wen

a thin layer of the thin-filmcoated toner 1-7 was fornmed on
irradiated with flash light, the thin filmcoating was degraﬁgﬁﬁﬁéﬁgﬂg' 07

the thin-filmcoated toner 1-7 was fixed to the paper. Fromthe
above-descri bed Exanples, it was learned that a |ow tendency to coal esce
and hi gh-speed fixing can coexist for a toner when the toner is

i ndi vi dual | ytf @000 rpmo artidithiri+finneaadd ey ftroomra waes recowkerdbpya
desired average particle - 72 23 FEBRUARY 2007 dianmeter and particle

di stributi omeganvibg rtéal snpérnBapntier , The wasert esediotented wehl gh resol ution
could also be realized. Average Particle D ameter The average particle

di aneter for a tBh@rom%mabemmséﬁagﬁoncaUQBEaden@UWb@ﬁtaveragbjgat@n@|e

di aneter and particle dianmeter distribution by averaging the cal cul ated

di aneters &P ¢rtrbhegationsedings tehianmeed Fenensdapviigy StRernahertwi th an
el ectron m croscope. Vol une average particle dianmeter and article dianeter
dlstrlbutloHﬂ&ﬁ?Hﬁ?%%%@ﬁﬁ&&HEﬁQKF%?%EPthf1%mpeﬁt§ﬁﬂQﬂ%¥ PUBFLREEe,

alight-scattering nethod or simlar method. If usin t hod ich empl oys
an orifice, 3E&LuFETER o8t éncgﬂﬁpeEOSGdeﬁoﬁanﬁag EBEFFQr H&thglzer

manuf act ur ed ctronics Aver age Thickness, of the Coated

Thi n- filanﬁ@q§9§F§&éctﬁF& n&8s 5Fmp&§dthlﬁh?lF%? batzd'oh Th %ftoner can be
arithmetically C?k&“&f%ed%ffé”@og%%d?¥85§93w§$ Erlgaﬁﬁz fatQin At oner

prior to coating and erage partic er (0] oner a ter

coating. - Calygul-atl 43N AL 20 wﬁenggéﬂfﬁ%c@of'%'a&@skqﬁ thi a3fishmycoat ed

toner in an
problems, to give a thin-film coated toner 1-7 by a simple

pulverizing operation.

Upon measuring, the obtained thin-film coated toner 1-7
had a volume average particle diameter of 7 um, which suggests
that a thin thin-film having an average thickness of 0.02 pm
(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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resin or the like, cutting, and observing the cut face with an electron

m croscope. Calculation can still further be carried out by arithnetic
calculation fromthe anobunt of raw nmaterial consuned in the FOFRBRUBRYA007
the thin filmand the average particle dianeter of the toner. Softening
Tenperature The softening tenperature (C) can be calculated using a nelt
extrusion nethod under a constant applied pressure. 1In such a nethod, while
rai sing thedtenpeeatanEp®ft BcPs 836krBBdtiontain B3 rEEBRYARY 20@7thenpunt of a
sanple, the sanple is extruded froma nozzle at a constant applied pressure,
wher eby t heisofdenieagneenpesatauneghire dehariimedul dom shbet eapet 2a¢dr e at

whi ch a predeterm ned anount of material flows out or at which the outfl ow
rate reaches a given val ueAyeubfboRastaciet Bipeete¢ure). The softening
tenperature can al so be calculated by the ring and ball test according to
JI'S K 7234. d asBhdrawrsiagorramenperatdiramclies floasse tranpgi thonbeewped at ur e
(Tg,©) can be neasured by differential scanning calorinetry or a dynamc

vi scoel ast i EPt gahpalyte snunpendiiqiagt Rrdss ler dasmeten apénperbieate (Tg)
can al so be cal culated in accordance with the foll ow n% experi nment al

fornul a accBtaMB§et ARk Brutalon byTgveregingdihe widceilategi ddanetesst he

gl ass transition of the honopl oyner  obtained Ey polynerizing the ith
mononer, an8fEERRAGHES $B1GThdMaBReORERT BT PY £ §?ﬁ§l¥€s’ih% i Byt ®ont act

Fusing A giyen AUt 9 ot 9085pds W AGR% 00t 858 pakt 9818 @3Reter and

particle diameter distribution can be measured using a method
whichemploys anorifice, alight-scatteringmethodor similar
method. If using a method which employs an orifice,
measurement can be carried out by using a Coulter multisizer
manufactured by Coulter Electronics (U.K.).

Average Thickness of the Coated Thin-film

The average thickness of the thin film coated 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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and heated for 1 mnute at a certain tenperature using a hotplate (product
nanme: HHP401) manufactured by Shal man Hotplate Co., Ltd. An % dustbéﬁhaﬂﬁs
w per (registered trademark: Kimii pe) manufactured by Crecia FBB

was used to wi pe non-fused toner fromthe slide glass. The anount of toner
remaining on the slide after wi ping was estimated by visual observation,
wher eupon the toner using qualities were eval uated based on the follow ng
criteria: - amdun23coFEBRUARYLL00he Aampbst ief exhrudenefraemainped lenathe sli de
gl ass and nost of the toner was fused to the slide glass; B: Half or nore of
t he toner reamgnshdnephkied pdesghass whangblydilfe oo f neonengfenperabnee was
fused to the slide glass; C Half or nore of the toner had been w ped off,
wher eby hal fisodehprBipedt freon dher tRApeRsturasal whvichea sredetgrassed and D:
Most of the toner had been wi whereby nost of the toner was not
fused. Furtﬁ@PHBF@fW@F%?k?%EEQQSP&§9ﬁF¥EB%CEﬁ&QﬂHWﬁ}Qﬁﬁ@%%FeaFD§Fng, t he

requi red mni nym tenperatyre f r the fusin ua |t es to be evaluated as an
"A" was meadufeéd©ls VEne e QFE& OVeﬁﬁéfﬁtEngFg?tu(F XlrEPQ¥§9§%§HﬂQ%wng

No F A I d |
v | abl o PEETERRE TSN P RPN LS T O droar cEPrAM BT AmEe bt endi ty
(fromO to %%F §égl§ £ysiy ?g ? g%gqerC|ally avai |l abl e xenon fl ash | anp.

o] S ot ap

After that, ice € S€ (regi stered trademark) manufactured by

Nichipan Co., Ltd., was g@fgggifggké{ggbﬂnﬁgﬁﬁgfggugé)adhere and renove

non-fi xed

The glass transition temperature (Tg, °C) can be measured
by differential scanning calorimetry or a dynamic
viscoelasticity analysis. In addition, glass transition
temperature (Tg) can also be calculated in accordance with
the following experimental formula according to Fox et al.:

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 forlminuteatacertaintemperatureusingahotplate
(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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toner fromon the PPC paper. The ampunt of toner remaining on the PPC paper
and the anount of toner adhered to the sellotape after renov

estimted by visual observation, whereupon the toner fixing g%%ﬁﬁﬁPé§‘%EW%
eval uated based on the following criteria: A. Mst of the toner renained on
the PPC paper, hardly any of the toner had adhered to the sellotape, and
nost of the toner was fixed to the PPC paper; - 75 23 FEBRUARY 2007 B:
Hal f or nore of Aheldsanef themaoned rmdiredBE ftapelidealiags amdreoof t he
toner had not adhered to the sellotape, and half or nore of the toner was
fixed to thefPPRepapeer w&s Habédotonbhe siidéegtaser did not remain on the
PPC paper, half or nore of the toner had adhered to the sell otape, whereby
hal f or nore of Bhéatldner mwse odt thexeehen relfe iPRG opdpey slade Pladdst of
the toner did not remain on the PPC paper, nost of the toner had adhered to
t he sell ot aped hnbf ey megst ofothehbonoherasaisre to k&g £o18ReIPFEs paper.

Bl ocki ng Test An obtai ned toner was subject to shaki nganda tap-and-fil
procedure to forfaBedyfePT iR Pt 6he. BORGH had ApeRieired affer vheRePY ayer was
heat ed for %4 hours at 55C, the bl ocki ng tendenc of the t§ner was

eval uat ed aBeofdPhd'TF iHs Hendeney ¥ospalls fHiddgh taevPbrdEed @37 24e havi ng
apertures of 580 pmand 63 m Specifically eval uated were the nass% WC) of
the coarsesf™@toner that did not pass through 180 m and renai ned on the 180
m si eve, the mass% of .the.toner .th assed t.hrough . 180 pm butf did not
pass through 63 %mbg?/v#l & & itr?gcfroﬁlatdﬁté)e%n 78Pen"024 unareoh hIkL

of the toner was not fused.

Furthermore, in the above fusing test employing contact
fusing, the required minimum temperature for the fusing
qualities to be evaluated as an "A" was measured as the fusing
temperature (°C).

(Fixing Test Employing Non-contact Fixing)

A given amount of toner was placed onto commercially
available PPC paper, and-irradiated with light at a certain
lamp intensity (from O 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
onthePPCpaperandtheamountoftoneradheredtothesellotape
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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180 pm sieve, and the nmass% (W) of the finest toner that passed through 63
m and did not remain on any of the sieves. |Inmage Form ng Abili t S
by mass of aqueous 0.1 nmass% sodi um dodecylbenzenesulfonatezéﬁéﬁﬁﬁgg¥%9§§f
by Wako Chem cal Co., Ltd.,) and 10 parts by mass of toner charge contro
agent, manufactured by Orient Chem cal Industries, Ltd., (product nane:
BONTRON N-01, BONTRON P-51, BONTRON S-34, BONTRON E-84) - 76 23 FEBRUARY
2007 were neasuBedauf orxt mowki ch GO tpaetrs rbyaimss @f tWlea®PChpadsr( di anet er
2 M) were added. The resulting m xture was charged into a vessel that was
equi pped wi held drdnofde frithteutengeashagroohddimred foutbeusehgonaRed Devi |
5400 (product nane) manufactured by Red Devil Equi pnent Co. The gl ass beads
were then pafoRedfusingozel80- khshtehevewas prupdrecatbhaPfe Bape€¥bl agent
di spersed m xture. The obtained charge control agent dispersed m xture was
added at the end®bfiahle amarangshthg peoeesdidoatharenaings thesPRass% of
the entire m xture. The washing operation was then repeated_4 or 5 tines to
wash the t hPAPETK ML LEMPBRHEr. tRTHeNTEshad adhetsd Fmtiafed1PoRBE was t hen
transferred to a_ stainless steel _vat, .and dried for .10 hours in orced
Convect | on HPSFEEYo0Bh EnaRFSET (7 sy SRR oo s EARe Sabo, thr P
(Product nane:. Fine %ven DH 42) set at 40C. The obtai ned devel oper was
filled intoPaPESMER ially available copier toner cartridge. A beta inmage
was formed and gyahyal ede f.ore i Ng Aualdld 65.,aG¢0r A I%get %tyghsag&',o"“ ng

by cbe O,

criteria using a heasurlng_lnstrunent manuf actured Lt d.
(product na%%étTg%qgﬁatBn%&lﬁga)adhered to the sellotape, whereby most
of the toner was not fixed to the PPC paper.

Blocking Test

Anobtainedtonerwas subject toshakingandatap-and-£fill
procedure to forma layer froml to 1.5 cmin thickness. After
the layer was heated for 24 hours at 55°C, the blocking tendency
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 yum and remained on the
180 um sieve, the mass% (WM) of the toner that passed through
180 pym but did not pass through 63 um, which remained on the
180 ym 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.,) aﬁd 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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A: A high quality imge was obtained B: An inmage that could stand up to

actual use was obtained C An image was obtained having a ”f#\“@?ﬁ?ﬁ@ﬁzl

.defects Exanple 2-1 Urea resin thin-filmcoated toner 2-1 A

froma urea resin was applied in the follow ng manner onto a comrercially
avail abl e fusing toner. The volune average particle dianeter of the

enpl oyed fusing - 77 23 FEBRUARY 2007 toner was 8 pm its softening

t enper at ur evew@s m8aE€uredeot Nder whesihnl M spat £dtyemabgl af gyltassnbetiden
tenperature: 45C) and the coloring material was carbon black. First, 1 nole
of urea anddamsites Hfumh oraied détigde iBreresohtienged :UrEH@G $ ghehgepr esence
of ammonia to give a viscous syrupy substance. This substance was subjected
to vacuum I&igpereeseml Rt ves eeyinprednsith @eﬂitldwasTla@jmJustﬂé“(P #8560 mass %
to obtain a concentrated precursor of urea resin: a 25 mass% aqueous
sol uti on of953IFadoN i%c hesird, usimidck Red Reydiludidtdn \/ip§@6‘é‘|cttyn6f“e$ 000 nPas
at 25C, was dissolved in _water toEprepare an aqueous nedi um having a pH of
4.5 and a CERTHRAGAY |e(9]nb¥5fp‘e£‘§‘1 Prﬁgé% THEMIdFed pHtt 916y S heRds EYFrf%he fusi ng
toner were |spersed rroom ture into 300 artﬁeﬁgamﬁs of th

aqueous medi r?‘ﬁ?\ﬁe PERIP %g p’ﬁ?f Sy VRS PEEPERE b ESOFBed

concentrat ed pr.ecursor eof ur a resin were m xed at roomterrperature The
resul ting §%6 é‘rﬁ?&rﬁtﬁir kltr&re was heated over 20 mnutes to 70C and

subj ectedto a rggl, ”661!5‘%%&’%&%%@ LORCLOT 2 JIuns - ubeLahy; L, il ace of

tthUS|ng t oner was coa a urea re e resini |Cat|0n
reaction wagiddd1h$hefle dfi€ 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
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
andevaluatedforfixingqualitiesaccordingﬁx)thefollowing
criteriausingeameasuringinstrumentnmhufacturedkn/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: Animagewas obtainedhavingariskofpractical 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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m xture was cooled to roomtenperature and the thin-filmcoated toner was

made to sedinent by centrifugation for 10 mnutes at 4,000 r
thin-filmcoated toner was recovered by renoving the supern&?gﬁthﬁﬂgYEg%%r

sedi mented wel|l. The operation of again suspending in water, subjecting to
centrifugation sedinentation and renoving the supernatant was repeated on
the recovered thin-filmcoated toner four tinmes, 78 23 FEBRUARY 2007

after whi chtéﬂ@rtmaisﬁsfurd,n&egag@stérm%tm%\:\a@beé wilsbhe, thelyacdytic acid
was renoved. The toner washed wel |l . e thin-filmcoated toner was then

dried by heatbng wds ADEstehengilaskherenyasi o ey ranoe of4scopl&s¢i ng or
simlar problens, to give a urea resin thin-filmcoated toner 2-1 by a

si mpl e pul vehézeoagoopey ata baridpoma sreastivomgelddie. obt ai ned urea resin
thin-filmcoated toner 2-1 had a volunme average particle dianeter of 8.05
m  whi ch suggesisrdgthatl aoflki nft hreafahrdnhawileg af dvemaddehydeckeess of
0.03 mwas forned. Exanples 2-2 and 2-3 Urea resin thin-filmcoated toners
2-2 and 2- 3condeaseasitn 76f¢ dof thenpyssteadet oh@muania sady g awekecops epar ed
in the sane manner as the urea resin thin-filmcoated toner 2-1, except
that the aver&gRYcdWPshgneRi ckilftiss SMstrfe Was Feluectadhi® 026wm A fusi ng
test enploying contact fusing was carried out on the urea resin thin-film
coat ed t oneP¥3poat oD 3ndhkiss rapiAiCREG LG UGBt &t Ad) RkeE (8GR R e¥Per at ur e,
mel amine resin thin-filmcoated toners 2-1 to 2-3 prepared by

resini fi cat FBn°Pbf13 ﬂeﬁ%ﬂ%?%??%?ﬁ%l%ﬁ?ﬂ%r%?ﬁp%fyﬂﬁgao Sthe: surface of a

fusing 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 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 andthe 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 recoveredthin-filmcoated toner four times,
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toner, and a fusing toner which was not forned with a surface coating. The
results are shown in Table 1. As is clear from T Table 1, the I
thin-filmcoated toners 2-1 to 2-3 had the sane or approxi #ﬁﬁ%ﬂxgﬂg
fusing tenperature as the fusing tenperature of the flash fusing toners
whi ch did not have a surface coating thereon, and could 79 23 FEBRUARY
2007 fuse at a lower tenperature than the nelamne resin thin-film coated
toners 2-1 k@tdr3whlighaddet tBAn-aifiMstogtéastorsp! Ayt NgasnBdCcantathe f usi ng
was carried out on the urea resin thin-filmcoated toners 2-1, 2-2 and 2-3,
mel am ne repbdybbirgdficl axeédaved remevsd2- ITHe tchedr preeffesddvdiyl .
resinification of a hexanethyl ol nel ami ne prepolynmer on the surface of a
fusing toner, antha tfhisi+fg linorertedhiche nasanohehodnedd\yt heatsmof ate
coating. The results are shown in Table 2. As is clear from Table 2, the
urea resin #@R7G- fihlemedoateeire wesens ogctirrenged hadalhecsageonsinppaoxi mat el y
the same fixing_ tenperature as the fixing tenperature of the flash fusing
toners whi cRT@PdeRSt hAVE e SURTER U ithg nrifdigoncabnd tongd 2fluBE at a

| ower tenperature _than_the nelamne resin thin-film coated toners 2-1 to
2-3. FurthePnStBPLlE BROFRIFAGINEsOPRESEEAPri ed out on the urea resin
thin-filmcoated toners 2-1, 2-2 and 2-3, nelamne.resin thin-film. coated
toners 2-1 to 2-3PPREFESEF 1B 1 E-T FPFALREAH cdF 5 RSt Fy O rRBFSH ne
prepol yner on_the,surface of .a fusin toner,. and ,a fusing r. whi ch was
ot 1 or med WePR a2 Striate VRbAPR S THEE PRCGE S LaBREGA T TTa M. As s
clear fromJable 3uq408:8 efkind LROACPRLES ¥l iSving an average

thickness of 0.03 pm 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 um.

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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urea resin thin-filmcoated toners 2-1 to 2-3 were sufficiently low An

i mge formng ability test was carried out on the urea resir&tl{@%%lg?\ .
coated toners 2-1 to 2-3, in which the evaluated results for 3 A2y

I mages were all acceptable; that is, fusing could be carried out at a
suitably I ow tenperature, - 80 23 FEBRUARY 2007 the heat energy necessary

for fusing could be obtained, the fusing tine could be shortened, and energy
conservati ofusact spesdingenpeebtibe fhis Repiorastneeelsdnbehieafimed. - 81

23 FEBRUARY 2007 UOIU NN 1JO CpmEpPA OOOOOO OOHT-I cn C
NO O ri rtoated toners02fl tQI2&€&BH Ln IS H CO

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-filmcoated toners 2-1, 2-2 and 2-3, melamine resin
thin-film coated toners 2-1 to 2-3 prepared by resinification
of ahexamethylolmelamine prepolymer on the surfaceof a fusing ‘
toner, and a fusing toner which was not formed with a surface
coating. The results ére 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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NNNNHM Croro "I I -1 I - NNNWN44 NW(N4-) -.H4J 'H4J k
(0a) WU ONNONG FA4i SANOLN.Ha) 4C-H[ a)

UN4) N-G1~ -G1) -.Ca+J HHN-HO-HN NCD 10 n Wﬁﬂé}%kgyéobiz
EHn SJlJNIJIJNCWNf.WCWroMI\/I\/IrorrpIgUU-~~rw FOk O
N UO +J WWD D D 23 FEBRUARY 2007 (Table 3) Results of Blocking Test W

(mass % Wn (mass % W (mass % Urea resin 3.0 8.5 88.5 thin-filmcoated
toner 2-1 Uea resin 6.4 3.2 90.4 thin-filmcoated toner 2-2 Urea resin 3.6
5.1 91.3 thin-filmcoated toner 2-3 Melamin resin 3.4 7.8 88.8 thin-film
coated toner 2-1

(Table 3) Results of Blocking Test

We (mass %) |Wy (mass %) |Wg (mass %)
Urea resin 3.0 8.5 88.5
thin-film coated
toner 2-1

Urea resin 6.4 3.2 90.4
thin-film coated
toner 2-2

Urea resin 3.6 5.1 91.3
thin-film coated
toner 2-3
Melamin resin 3.4 7.8 88.8
thin-film coated
toner 2-1
Melamin resin 2.6 6.6 90.8
thin-film coated
toner 2-2
Melamin resin 1.8 3.0 95.2
thin-film coated
toner 2-3
Fusing toner 100 0 0
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Melamin resin 2.6 6.6 90.8 thin-filmcoated toner 2-2 Melamn resin 1.8 3.0
95.2 thin-filmcoated toner 2-3 Fusing toner 100 0 0O -
2007 Exanple 2-4 Urea resin thin-filmcoated toner 2-4 A thlzﬁ%ﬁﬁﬁﬁgﬁgeom
froma urea resin was applied in the follow ng manner onto a comercially
avail abl e fusing toner. The volune average particle dianeter of the

enpl oyed fusing toner was 8 m its softening tenperature was 80C, the
binder resin was an ester (glass ktkampiéi pastenperature: 45C) and the
coloring material was carbon blacki First, a 25 nmasse aqueous sol ution of
pol yacrylic acid, whUedahadsansohihibnlmi scasetlytofhe8, DOD nPas at 25C, was
dissolved in water to prepare a 10 nass% aqueous nmedium Three hundred
parts by mass ofA tttel radficlou snavkdi fimanwer & reiax e sviint Was5appitsdbynatkeof urea,
whi chmi xture was adjusted with agueous sodi um hydroxide to give a pH of
3.2. One hufditdvpagtmarmmer pase afcamhercigildy avackahke £udiingetererinto this
m xture at roomtenperature, into which 12.5 parts by mass of formalin

wer e furtheFhfi webeg %V(ﬁﬁﬁqeeﬁﬁélt&tct-}ﬁedlarlﬁét?és@f tihey erpdpyetefpeiBgur

m xture was_heated over 20 minutes to 60C and subjected to a reS| ni fication
reaction foFO2SRASE Hiter E6ySOt HN ki FaE@SSRTURE ‘F%%@r@gct dier PhadeEoat ed

with a urea resin. Once the resinification reaction was fini sggggl Qe
resin was an ester (glass transition temperature: an

the coloring material 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 aqueous medium were mixed with
5partsbymassofurea,whichndxturewasadjustedwithaqueous
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 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 céated toner was recovered by
removing the supernatant. The toner sedimented well.

The operation of again suspending in water, subjécting
to centrifugation sedimentation and removing the supernatant

was repeatedon the recovered thin-filmcoated toner four times,
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m xture was cooled to roomtenperature and the thin-filmcoated toner was
made to sedinent by centrifugation for 10 m nutes at 4,000 Ep@qpﬂﬁ?
ant.

. . h 2007
thin-filmcoated toner was recovered by renoving the superna %ytgner

sedinented well. The operation of again suspending in water, subjecting to
centrifugation sedinentation and renoving the supernatant was repeated on
the recovered thin-filmcoated toner four tinmes, 85 23 FEBRUARY 2007

after whichathertfhichitre copt gdri oRetoBsd WasShHed wag henePodydctd i c acid
was renmoved. The toner washed well. The thin-filmcoated toner was then

dried by hepdlpgcaylidOicidhesei fetbes@. Walhd @ arQUW=aiheRl ofeldaal esci ng or
simlar problens, to give a urea resin thin-filmcoated toner 2-4 by a
si npl e pul veri ziThge apdmnatfiidm cbipoadneasenr iwag, thhe dbiad megdheséangest n
thin-filmcoated toner 2-4 had a volunme average particle dianeter of 8.05
m  which sé@Ubswberhan tharnd washicmetchnrbaveny apahescage ont hivkhaess of
0.03 mwas fornmed. A fusing test enploying contact fusing was carried out
on the ureaP¥e’iemshite Hillve eoxrerl negridr tRin-fhln crtedddnan2déteym ne the
fusing tenmperature. The fusing tenperature was 110C, whereby it was |earned
that fusi ng2cdlNelPePebyereainguerarabignfficiently | ow tenperature. Wien a
fixing test was_further carried out by naon-contact fixing, .it was | earned
that fixing coultPHEMEEFPFEAToUtR UL nrRi I SERIN ST SPared wien a
bl ocki ng test enﬁ%o ing non-contact fusing was carried out, .it was |earned
Chat bl ocki RGPEBU CF 68 SuF? ] CheAISF A BPELeeds MHTHEGE TofmPRg b | 1ty
test was a'%HiSﬁréﬁggegHé’tth a thin thin-film having an average

thickness of 0.03 pm was formed.

A fusing test employing contact fusing was carried out

on the urea resin thin-film coated toner 2-4 thus obtained

to determine the fusing temperature. The fusing temperature

was 110°C, wheréby it was learned that fusing could be carried

out at a sufficiehtly 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 process could be

realized.

Example 2-5
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whi ch the evaluated results for the obtained i nage were all acceptabl e;
that is, fusing could be carried out at a suitably |ow tenpe

heat energy necessary for fusing could be obtained, the fusi%ﬁﬁ#ﬁﬁgA@gﬁ¥@7
be shortened, and energy conservation and speedi ng-up of the fusing process
could be realized. Exanple 2-5 - 86 23 FEBRUARY 2007 Urea resin
thin-filmcoated toner 2-5 Athin filmmde froma urea resin was applied in
the followi ng nmannerUost orestonpeictflly ceai¢dbtendns?ng toner. The

vol une average particle dianmeter of the enployed fusing toner was 8 m its
sof t eni ng t enperfattlvien fdd rsoedet Haoli Adurear ssbhnwagSaarpsied (gl ke
transition tenperature: 45C) and the coloring material was carbon bl ack.
First, a ZSf%nE@%%a@@élﬁ@rs@PEPi%ﬁoﬁmemﬂ?ééwy#‘i’%ﬂa%lﬂd‘? fugRInEht PRI a
solution viscosity of 8,000 nPa-s at 25C, was dissolved.in water to prepare
a 10 mass W?%%d@bﬁ@er@dﬁe&rﬁgﬁﬁﬁéé1Cﬁﬁnﬁ%%‘ﬂe%%¥t%f ByengERlevefnbustitous

medi umwere_m xed with 5 parts by mass of urea and O_.5 parts by nass of
hydr oqui none R efiaceh® ikt bEE\S\ﬂafst % FERPRF & hUAGIEELE OsodiTh }P&/%‘?%Jﬁ?i de to
give a pH of 3.2. One hundred rts by mass. of the fusing  tqQrer were

i spersed (FroL e A eare atBTBoh TERper bt 0 S ornerarue ti 5 S ts by

mass of forg}%i OY\§£§H(€1[§% ef?{afoﬁﬂ é%%]gélﬁ%%gk.me resulting room

tenperature mxfure wa eated over es to 60C and subjected to a

resinification ggagtianyk o &Naus, ¥ibhe s fsthecfusi ng

, &‘%’”Eé fﬁ ?5][071 &r
toner was coated wth a urea resin. ce the resinification reaction was
finished, tfgich had a solution viscosity of 8,000 mPa's at 25°C, was

dissolved inwater to prepare a 10 mass% agqueous medium. Three
hundred parts by mass of the aqueous medium were mixed with
5 parts by mass of urea and 0.5 parts by mass of hydroquinone,
which mixture 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 mixed at room
temperature. The resulting room temperature mixture was
heatedover 20minutes 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 cooledto roomtemperature and the thin-filmcoated
toner was méde to sediment by centrifﬁgation 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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m xture was cooled to roomtenperature and the thin-filmcoated toner was
made to sedinent by centrifugation for 10 mnutes at 4,000 rpm_ T
thin-filmcoated toner was recovered by renoving the supernéﬁﬁ%gﬁﬁ%BYggﬁér
sedi nented well. The operation of again suspending in water, subjecting to
centrifugation sedinentation and renoving the supernatant was repeated on
the recovered thin-filmcoated toner four tinmes, - 87 23 FEBRUARY 2007
after whi chafhert khihehi thecont edft ometonasdwashed aad whshepohydctyeic acid
was renoved. The toner washed well. The thin-filmcoated toner was then

dri ed by heptilggcaylidO&cidheaei nemheed . wdbhe ot aoxurwagiced ofelcloal esci ng or
simlar problens, to give a urea resin thin-filmcoated toner 2-5 by a

si npl e pul veri zi Tre dperatiidm copsrdneaserivas thiee dbiadnwd heeddngestn
thin-filmcoated toner 2-5 had a volune average particle diameter of 8.05
m whi ch sdfdestwberhan Hhers nashnoFcurrRaveef anadeecage ox RilBkhadss of 0.
03 mwas forned, Nodefects, suchas coloration or the |ike, were observed. A
fusi ng test PERBLBPFNgEt @ GHtvac® FURHR nef s thdmrifdd Mogpated §Melire® PE¥sin
thin-filmcoated toner 2-5 thus obtained to determ ne the fusing

t enper at ur e2 FABPLEsPRYVEEABEREt QPET2MAST110C, whereby it was | earned that
fusing could be carried out at_a sufficiently | ow,tenpera e. \Wien a
fixing test waso¥eR {RESUEANTr D0 tﬁ'ffnﬁgngrc%%lr&&lnﬁ I?fgé,ﬂr? C\R/ﬁgeﬁear ned
that fixing_.could,be.carried.out at a sufficiently.Low te . Wen a
bl ocki ng t esP Ras? cartied SotUEy 2o Comiad lcfﬁ s%éﬁafnefcfermo/a”g?'g}aijhﬁd t hat

bl ocking coyld.Res,gYEELE! BALLY aSYRRHEEREA £11m having an average

thicknessof 0.03umwas formed. Nodefects, suchascoloration
or the like, were observed.

A fusing test employing contact fusing was carried out
on the urea resin thin-film coated toner 2-5 thus obtained
to determine the fusing'temperéture. 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 eﬁergy 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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An image formng ability test was also carried out, in which the eval uated
results for the obtained inmage were all acceptable; that is, fLSTQQ gg 5&7
be carried out at a suitably |ow tenperature, the heat ener SHRYA ; or
fusing could be obtained, the fusing tinme could be shortened, and energy
conservation and speedi ng-up of the fusing process could be realized. - 88
23 FEBRUARY 2007 Exanple 2-6 Urea resin thin-filmcoated toner 2-6 A

qui nacri done pigment and al um num gikatglk-bugyl salicylate were mxed into
100 parts by nas s of a styrene nonomer and 20 parts by nass of

n-butyl acryl ate nonongreaAtbein dhspersimngcbated bodes, 2the m xture was
heated to 60C and 2.3 parts by nmass of Z, 2" -azobis (Z,

4-di met hyl val er oni quih®jridene pigesht het@tol urSeen pdl yier t-Zait wh was
performed using an acrylic nononmer to prepare a polynerized toner having a
vol unme aver sgéipglbakelwerdiraivet@inod 18 0ma rireb pob y aeifizedy tenemonasecool ed to
roomtenperature, whereby a urea resin thin-filmcoated toner 2-6 was
obt ai ned winH gforaptedhgt nessyofandbukyhagrylsdkampoamet -t e tehoner,  in
the same manner as the urea resin thin-filmcoated toner 2-1. Upon
measuring, Ghepebsanfie§orhPnheit s cole diixones wa$ hemled tolQite andrage
particle dianeter of 8. 05 m which suggests that a thin_ thin-fil m having an
aver age t hi ékAeR3rtHPYONBSS Aids 2f'6r3ﬁf€g.lSA21’r dsPagetbyd vaksrepihglésht act

fusing was carried out on the urea resin thin-filmcoated toner 2-6 thus
obt ai ned 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 cooled to room temperature,
whereby a urea resin thin-film coated toner 2-6 was obtained
with good productivity, and without isolation 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 um, 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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to determine the fusing tenperature. The fusing tenperature was 110C

whereby it was |earned that fusing could be carried out at q%jﬂﬁﬁﬁﬁ&ﬁpah

| ow tenperature. Wien a fixing test was further carried out -contaé%
fixing, it was learned that fixing could be carried out at a sufficiently
|l ow tenperature. Wien a bl ocking test was carried out by - 89 23 FEBRUARY
2007 non-contact fusing, it was |earned that blocking could be
suf ficientl yogaupphessedfudbnghuge wasniegrabdl thyttBsbckasgatsolgapei ed out,
in which the evaluated results for the obtained i mage were all acceptabl e;
that is, fusufificashdlbesoppresdedut at a suitably |ow tenperature, the
heat energy necessary for fusing could be obtained, the fusing tine could
be shortened, aninemeagyy fogoniser wbtilon yahess peeslianigs o aofr itdte ofutisi hg pr ocess
could be realized. Fromthe above, it was |earned that blocking resistance
and | ow t enpbighutle farss ngp teerh reseNitst foy thengpained imadea wedgr fade
coating toner formed by resinification without fusing of the toner with a
concent r at eBCpeREaPsEr tWdfatuiga fusing geuldhe consicdnytadé.a FRikablEl so
| earned that bl ocking resistance and |owtenperature fixing can coexist by
usi ng a ur ed°FekPAPCERFIERe ttaticRd EBREFYRRRRUSHYY riedy fiusiedt FEHLGI t hout
fusing at the toneragurface of, the .toner th a conceq%ggted precursor of
r

urea resin E6NBPFRIR attl}eeafélts’id’r‘?etéif“eu?%‘éwgntae SRAELN Gy iANSt PRETINd at

|east one of formeldehyde and AL QR e IR, PRLLNEY Y. JONS, AR

realized.

From the above, it was learned that blocking resistance
and low-temperature fusing can coexist by using a urea resin
surfaceéoatingtonerformedbyresinificationwithoutfusing
of the toner with a concentrated precursor of urea resin at
the toner surface.

It was also learned that blocking resistance and
low~-temperature fixing can coexist by using a urea resin
surfacecoatingtonerformedbyresinificatiohwithoutfusing
atthetonersurfaceofthetonerwitheiconcentratedprecursor
of urea resin comprising at least 6ne 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 méasurement of sphericity (DSF), average
roundness (SFR) and average surface unevenness‘(SFC).

Example 3-1

Thin-film coated toner 3-1
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The toner was observed using an electron m croscope, wherein the obtained

i mge was anal yzed as a projection chart of the toner for

sphericity (DSF), average roundness (SFR) and average surfgggiﬁﬁﬁﬁzﬂ%%QQW
(SFC). Exanple 3-1 Thin-filmcoated toner 3-1 - 90 23 FEBRUARY 2007 A
thin filmnmade froma nelamne resin was applied in the foll ow ng manner
onto a comercially available pulverized fusing toner. The volune average
particle di ameter ¢fid helilenmpdyedduis ng lhanekr wasid wasi appiaktiehhng
tenperature was 80C, the binder resin was an ester (glass transition

t enper at ur eth45{g)1 layvdi rtdmeacoé ooty arebemeacivds yeardioaiblapklverigsed a 25
mass % aqueous sol ution of polyacrylic acid, which had a solution viscosity
of 8,000 nPigsang26Cnevas Thit ssolwesd dvie negtee pars igdepdiemgteaqa@éotibemedi um
having a pH of 4.5 and a concentration of 5 mass% One hundred parts by
mass of theclbéogedebesimpdongsiwvas Bower I eoftepengdemmeratoia Yefperature
into 300 parts by mass of the agueous nedium into which 8, 2partsby mass
of hexanet h$PoF net e hEpiehorSFier W sretuf @t et 13s Shovn H ghpdl yner Co. |
Ltd.; product name: Mruhen 607) was mxed at _roomtenperature. The

resul ting rEBRPEENBERAIAR E) ARG tiRE GRIL HAA BATRYER L YOS MRVLPLECESC  and

subjected to a resinjfication rgaction for _1 _hour, _whereb t.he surface of
t he fusing toners?nfé§tcc?a?gd“@\ﬁ% YR UPREUT LR of pﬁﬁé’arﬁy%%}rceaﬁég’t hen

hested 10 TORRNIS! 0 b0ake, LETBBLALYTEST B aBONULS WSRO

dissolved in water to prepare an aqueéus medium having a pH
of 4.5 and a concentration of 5 mass%7 One hundred parts by
mass of the above-described fusing toner were dispersed at
room temperature into 300 parts by mass of the aqueous medium,
intowhich8.2partsbymassof hexamethylolmelamine prepolymer
(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 toa 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 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
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and the thin-filmcoated toner was nmade to sedinent by centrifugation for

10 mnutes at 4,000 rpm The thin-film coated toner was rec ﬁﬂi
renovi ng the supernatant. The toner sedinmented well. The opgﬁgr oHB%'Yégﬁ n

‘suspending in water, subjecting to centrifugation sedinentation and
removi ng the supernatant 91 -. 23 FEBRUARY 2007 was repeated on the
recovered thin-filmcoated toner four tines, after which the thin-film
‘coat ed t onewawaspaasherbmiHe ee oviealeyati M- i act dates tiogyEvesr Thaespner

washed well. The thin-filmcoated toner was then dried by heating at 40C,
wher ei n t heaéteaswhachceher ehte- 61 lmwoabesed ngoner swas | aashpdobhénshet o gi ve
a thin-filmcoated toner 3-1 by a sinple pulverizing operation. Upon
measuri ng, phéyebtrzilnedathdnwhsl nemouedd tTHrert@elr weghed wogd line aver age
particle diameter of 8. 05 m which suggests that a thin thin-filmhaving an
aver age t hi cknesBhe ¢gthi®-03 In sastedriheer Waswabenhdsieddrndeatiag ahe toner
average particle dianmeter did not greatly change fromthin filmcoating.
Measur enent 46fCt WeefreadrtRite FaF AUPaRBEERNCHIGE FPBUEFEANEIIFIRGLRRI n film
coating and the_toner particle dianeter distribution _after thin film
coating shoREAPLRRE t hei F1VHaR tHIe I ihetedt el SButddnPruRCcELBRSSwer e t he
sanme, whereby it was learned.that the toner particle dianmeter distribution
did al so noPYgVEaLFyEnhERGEAF BRATthin film coating. Figure 4(a) shows an

el ectron mcrograph of the.toner, after. thin film.coatin ﬁ t priqgr.to

Cher mal ol di ng. PP B Sy SRV Gt el B LiiiEr GO BBR T thd Foner
after thernggd 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 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.

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.

From thesemicrographs, 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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nmol di ng. From these m crographs it was clearly learned that the toner shape

was fornmed in a spherical shape as a result of the thernal | di
these micrographs, it was also |earned that the toner was i |F3{11§ﬁ%fﬂ§§ﬂ%7

covered and a thin filmconsisting of a thernosetting resin continuously
covered the toner surface. - 92 23 FEBRUARY 2007 The fact that the
surface coating was continuous was confirmed by the fact that the contained
t oner di d ndthel Bakt dbricrghd herfaoaaoathegmuts roindiingomsoces sonfBasedenent of
the shape factors of the toner prior to thermal nolding showed that the
share as a Wiokkeofachdhadnéhe epieained orsphddidchey YE8F)dwiing &beor
greater was 68% by nmass, that average roundness (SFR) was 1.7, and that
average surPaeE (hersddedsldSPg) PRRSSES4. On the other hand, measurenent
of the shape factors of the toner after thermal nolding showed that the
share as a whol eMBfsSPREMeBhe? L iHi® FaPRd TaCEpREr PEI ERR (BT HF 12185 Cor

t 7% b , that d SF 1. 2, d t hat
g eater v TN HBS o IRL A BLA0° LIRSS (BER. s 2y 0 L1
lts that i which.th i d th tti
results Ehald Songl pnsoHlL e U AP 4 eoveted b Lheesl 10,
fficientl i_gh i i.cientl i f
cull et ent ighcngyel e ouningnng.o il | BLEY DGR pptblgce

product i vi t ¥ v foar g 0nellie (8Uchages 9t atheokoner acauEfaggacoating which
mai nly consists of a thernosetting resin, then fusing a powdered toner with
heat Wi thi fldhi® AR BEUF e FSHMS WaRHR NE £t PRE MOSEL L 1Y d £ ¥R rmal

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

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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is not degraded. A test was also carried out for inmage formng ability on
the thin-filmcoated toner 3-1, which showed that the toner Qssessed
sufficient transportability and in which an i mage having suf?PiFERRI{ARY 2007
resol uti on was obtai ned, wherein the evaluated results were acceptable. -
93 23 FEBRUARY 2007 Exanple 3-2 Thin-filmcoated toner 3-2 Athin film
made froma urea resin was applied in the follow ng manner onto a
commercially avail abl e pul veri zed efahng soner. The volunme average particle
di aneter of the enployed fusing toner was 8m its softening tenperature was
80C, the binder resin was amiestfanm ¢goased tansirt 362 tenperature: 45C) and
the coloring material was carbon black. First, part by 1 nol of urea and 2
parts by nol of A ftdriralfddahy dedserfecaoadensadratiiSasnaphiipdesentiee of
ammonia to give a viscous syrupy substance. This substance was subjected
to vacuum efapdoaingnnanneri ¢sto esi comoestid Lientavaabala ust bdetozéd nmass%
to obtain a concentrated precursor of urea resin. Next, a 25 nass% aqueous
sol ution of fpsiypactyhér. aditg vodhimeh avadagespbutiohevidssvsiey of 8hO00 nPas
at 25C, was dissolved in water to prepare an aqueous nedi um having a pH of
4.5 and a cenpéavedtfiusing tenansss 8@e hEANTEHCPaing teypremassref wa hie
above-described fusing toner were dispersed at roomtenperature into 300
parts by ma88°of e RNABUTL T URS dtS bR W 1RSSS tyanssd Wehass (dri ed)

of concentrat ed precursor, of urea reiin,mere m xed at roomtenperature. The
resul ting temperature: 45°C) and the coloringmaterial was carbonblack.

First, part by 1 mol of urea and 2 parts by mol 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, and its resin constituent
was adjusted to 60 mass% to obtain a concentrated iprecursor
of urea resin.

Next, a 25 mass% aqueous solution of polyacrylic acid, .
which had a solutioh viscosity of 8,000 mPa-s 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 above-described fusing toner were dispersed at
room temperature into 300 parts by mass of the aqueous medium,
intowhich1l.5parts 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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roomtenperature m xture was heated over 20 mnutes to 50C and subjected to

a resinification reaction for 1 hour, whereby the surface of hgﬁ E%ééP&m
toner was coated with a urea resin. The nixture was then heat® & ang

"held at that tenperature for 2 hours under stirring. - 94 23 FEBRUARY 2007
After that, the m xture was cooled to roomtenperature and the thin-film
coated toner was nmade to sedinent by centrifugation for 10 m nutes at 4,000
rpm The thin-fidAftecadiaad theemninasreecoyeird day tbepovnngemper stypes nat ant .
The toner sedinented well. The operation of again suspending in water,
subj ecti ng ahd tkatthingéiioncsadedentee r omaantbdenoyi sgdihentsuper nat ant
was repeated on the recovered thin-filmcoated toner four tines, after
whi ch the taentfifngabacediooneld mias s tdd 4afd Ot kpm.polThactyinciabhd was
renoved. The toner washed well. The thin-filmcoated toner was then dried by
heating at c28ted\uradi Hashes @OVRES A YoEENPY hg Rt supgragtiang -orT8eni | ar
problens, to give a thin-filmcoated toner 3-2 by a sinple pulverizing
operation. ERBRTnegdireRESdt¥elbbtai ned thin-fil mcoated toner 3-2 had a
vol une average particle dLanetEr of ,8.05 m which suggests that a thin
thin-film havi ng" % CRAEFEIGE™ AFcRAREL SHIPHT YNNI Na¥ 2 FEFned P hdR9t hus
| earned thaf the toner .average.particle dianeter did not greatly change
from chin - FPITRRa GREE JERS R BRERE S bF OF (0 BHErv baY (18 SURFERELBRE
distributiop_prior to thip filmcoati and. t-he toner rticle . di apeter
di Stri but | NP AFEEPARACT [T REEOSTPRE SHOUBE LALEOT Rer O 54 iT el 5 Ar ahet er
d'Str'bUt'09f£89C&h99ﬁ %ﬁéetﬁbﬁ—fﬁfﬁ’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 3-2 by a simple

pulverizing operation.

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

distribution prior to thin film coating and the toner particle

diameterdistributionafter thinfilmcoatingshowedthat 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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whereby it was | earned that the toner particle diameter distribution did

al so not greatly change fromthin film coating. - 95 23 FEBRUARY. 2007
From el ectron m crographs before and after thernal nolding, i £3 RERRUARY 20024
that the toner shape was forned in a spherical shape as a result of the’
thermal nolding. Fromthese mcrographs, it was also | earned that the toner
was individually covered and that a thin filmconsisting of a thernosetting
resin conti nuousFyonoeéeetrohemionegrephtabeforghanflagftehathehwasurface
coating was continuous was confirned by the fact that the contained toner

di d not | ealrhgHingg thevwas gt immadrabhafol e P oébspe Neasin@rhtiiof the
shape factors of the toner prior to thermal nolding showed that the share

as a whol e & FIHERIGFr ShARSTRh&d TesiiteOilcithy CBSEMadf "O188 "G greater was
urf abe UnovennobS OISR RALSIORESORS ( R WASBESRARAEASAIEth SRERE E t he

ool & of ¢ hg oG ECR  Ha RSNG| { BSEL BT bUBS U AP s B79%
ihevenness. (oreat TESEe 188 RN ey Lo b Bt Ern B BB 2 e

[0 annioh %S U80S o 00X v e LAY IRSHIAGSN o Uheilihed DE

t oner shape can erma ericity 1s sufficirently high,

average roundnesg ksceuidCig L:)snleggheanéonéyréiqp%otenfggﬂr@?mg; thigw, can
be fornmed sirnply, at low cost and at a sufficient productivity by form ng
on the surfatfher thermal molding process.

Measurement of the shape factors of the toner prior to
thermal molding 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,
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 coveredby 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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of the toner a surface coating which mainly consists of a thernosetting
resin, then fusing a powdered toner with heat - 96 23 FEBR

‘Within the tenperature range where the thernosetting resin ig§§§9§3@épgggg.
A test was also carried out for image formng ability on the thin-film
coated toner 3-2, which showed that the toner possessed sufficient
transportability and in which an inmage having sufficient resolution was
obtai ned, whetRin the tavsd e ek nesidd sheeeetReCeRd alb et EXAGPEEsBn 3
Thin-filmcoated toner 3-3 Athin filmnade froma urea resin was applied in
the followisgnoandegradéd.a comercially avail abl e pul verized fusing
toner. The volune average particle dianeter of the enployed fusing toner
was 8 m its sofi emgly weenpersat waenimsl 080CforhembgadEéormesgnalmasian est er
(glass transition tenperature: 45C) and the coloring material was carbon
bl ack. Firsen thethhnssddnquediesl soher i3o”  ofhpolh phomgld thatitdie tohérh had a
solution viscosity of 8,000 nPas at 25C, was  dissolved in water to prepare
a 10 mass% BgBesasedediivhi c ed ranspdréabpdity ppdnar gidich B8 aHREBuUS
medi um were_m xed with, 5 parts anass of urea, which mxture was adjusted
wi th aqueouBavipdi et hyaiertdeesalyrien avpi Pptained oneh ettt e parts by

mass of the fuiing t oner re di spersed 0o this mxture at room
SVENtd

i n
t enper at ur e$ GHi ERS4SLS %%F?sa%Qeﬂﬁ%gf%f formalin were further mixed

at roomtenperature. The resulting >r{ol%g; tg_gerature m xture was heated over
20 mnutes to 60C and subjected t i+a-fication reaction for 1 hour,

wher eby Thin-film coated toner 3-3

A thin film made from a urea resin was applied in the
following manner onto a commercially available pulverized
fusing toner. The volume average particle diameter of the
employed fusing toner was 8 um, its softening temperature was
80°C, the binder resin was an ester (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 to prepare a 10 mass$% agqueous medium. Three
hundred parts by mass of the aqueous medium were mixed with
5partsbymass of urea, whichmixture was adjusted with agqueous
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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the surface of the fusing toner was coated with a urea resin. 97 23
FEBRUARY 2007 The m xture was then heated to 70C and hel d at

temperature for 2 hours under stirring. After that, the nixt&?égagghﬂ%%ﬁgy
to roomtenperature 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 sedinented well. The

operation of agaifeSHSRERAL NGal N MBL CheaSa0] €516 it GRNL iftugatdion
sedi nmentation and renovi ng the supernatant was repeatedon the recovered

thin-film ceahgdraenee feur 2t hoess uabiber swhirghnghe thin-film coated toner
was washed and the polyacrylic acid was renoved. The toner washed well. The

thin-filmcoatedatesertivas, tden mdkitedebyabeadtdngd alo r4dm teheeennuirbere was
no occurrence of coalescing or simlar problens, to give a thin-film coated
toner 3-3 bwna shephkeinpdliver icoangdopenati eas Wpde measadimgntthbhe obt ai ned
thin-filmcoated toner 3-3 had a volune average particle dianmeter of 8.05
m which seggestisughatioa fhirnlOhmhrbdtém davd N0 @nr@mver &pe thiokhedm of
0.03 mwas forned. It was thus | earned that the toner average particle

di anet er di ¢oadedgrentt washangeverembhinemoiviing thatdurgrivtantyenghe of the
toner particle diameter distribution prior to thin filmcoating and the
toner parti éoaerdisgrefmentgidsteilBution after thin fil mcoating showed that
their particle djaneter djstribution functions were the sane, whereby it
was | earned that TRReROREF It @981 anePerdiny sth iMihSTon SdPd e&lk489not

reatly change fro hin film . , ,
g y t% centrr‘nl%ugation 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 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 pm, which
suggests that a thin thin-film having an average thickness
of Q.O3 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
distributionprior to thin filmcoating and the toner particle
diameterdistributionafterthinfilmcoatingshowedthattheir
particle diameter distribution functions were the same,
whereby it was iearned that the toner particle diameter
distribution did also not greatly change from thin film

coating.
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coating. - 98 23 FEBRUARY 2007 From el ectron m crographs before and after

thermal nolding, it was confirnmed that the toner shape was f j
spherical shape as a result of the thernmal nolding. Fron1thgégﬁﬂ¥§$ggfé%'g,

it was also learned that the toner was individually covered and that a thin
filmconsisting of a thernosetting resin continuously covered the toner
surface. The fact that the surface coating was continuous was confirmed by

the fact that thersantpédesol angsrdhfapiod bepledunda e dngfalt her mal
nmol di ng process. Measurenent of the shape factors of the toner prior to

thermal nol dongishowed Wdmtohlie rakdr ehas thevieheroihépe Wane€brmeki €h had a
sphericity (DSF) of 0.85 or greater was 68% by nmass, that average roundness
(SFR) was la7spasdithat saupeage asuebate dfieykanessrti&EGold@snd. 4. On the
ot her hand, neasurenment of the shape factors of the toner after thernma
mol di ng showed thatmttheseharer asraphvihol ewek dle 1 eaeneatthel thmtoner
sphericity (DSF) of 0.85 or greater was 87% by mass, that average roundness
(SFR) was 1wag, inddvidtaslhyerageredefrac éhatnevenimeSs lSECpswasinglofit was
| earned fromthe above results that a toner in which the surface is covered
by a ther nogdthempsesiing nhetriapntinmousdarcevenrd thn taatherrapF§ - nol ded,
the sphericity is sufficiently high, average roundness is sufficiently high
and surfacéh@nievehfbas the FBHRLRER A0S tHAGERS SPRPLPUCHE YacepsirmgAd at a
suf ficient Eroductivity by forming on the surface of th%itoner a ﬁurface
Rins § a

f
coating whi OF B nt3Fcdhditsthectortatned meid Ahg PRk fe% 1Gsk

powder ed toper withoheat 1 4i o orocess.

Measurement of the shape factors of the toner prior to
thermal molding 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,
measurement of the shape factors of the toner after thermal
molding showed that the share as a whole of the toner which
had a éphericity (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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- 99 23 FEBRUARY 2007 wthin the tenperature range where the thernosetting
resin is not degraded. A test was also carried out for inmage ) Wity
on the thin-filmcoated toner 3-3, which showed that the toné%Q&%%@gg§§ZQp}
sufficient transportability and in which an image having sufficient

resol uti on was obtai ned, wherein the evaluated results were acceptable.
Exanple 3-4 Thin-filmcoated toner 3-4 Athin filmmade froma urea resin
was appliedi i r C i j -

pai ver | zed it hg b ner B B e B SR B B BB "1 B0

enpl oyed fusingotonesr¥@sq8 m its softening tenperature was 80C the

bi nder resin was an ester (glass transition tenperature: 45C) and the
coloring materi a was GAHPRN Y agkrikld st @025iﬁ§§é%’@ﬁzﬂﬁﬁglsa§i)iy£%0n of

pol yacrylic acid, which had a solution viscosity of 8, 000 nmPas at 25C, was
di ssol ved i anwaieethi f- pi BRI R tRdlOones S -%, afheol S he@iditha T vheet ohendr ed
parts by mass of the aqueous nmediumwere mxed with 5 parts by nass of urea
and 0. 5 papbdssbysaassudfididttoguanepe,rtabiildh ynaxduie waishdnhushage wi t h
aqueous sodi um hydroxide to give a pH of 3.2. One hundred parts by mass of
t he fusi ng hhoney seféidispersesoiatbon hvss nobktaimedl wheneimnpesature,

into which 12.5 parts by nmass of formalin were further m xed at room

t enper at ur eevdheatedutresngts ooare eapeeptabbem xture was heated over 20

m nutes to 60C and subjected to a resinification reaction for 1 hour,
whereby the surface of the fusingExafptewds4coated with a urea resin.

Thin-film coated toner 3-4

A thin film made from a urea resin was applied in the
following manner onto a commercially available pulverized
fusing toner. The volume average particle diameter of the
employed fusing toner was 8 um, its softening temperature was
80°C, the binder resin was an ester (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 mPas at 25°C, was
dissolved in water toprepare a 10 mass% aqueous medium. Three
hundred parts by mass of the agueocus medium were mixed with
‘5 parts by mass of urea and 0.5 parts by mass of hydroguinone,
which mixture 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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- 100 23 FEBRUARY 2007 The mixture was then heated to 70C and held at that

tenperature for 2 hours under stirring. After that, the m xt %&g
.to roomtenperature and the thin-filmcoated toner was nadeli??EsﬁeiglA%ﬁ y

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 again suspending in water, subjecting to centrifugation

sedi nent ati on anthd enow ik g SURel nadaddd s ocepaatiede0d khetheeover ed
thin-filmcoated toner four tines, after which the thin-filmcoated toner

was washed aagipéhetupel gacr¥y| hcuasi dnda@s seiovedy. The toner washed wel | . The
thin-filmcoated toner was then dried by heating at 40C, wherein there was
no occurrence ofAftivat edeitngtbe sirthae waps aldcdes] toorgpmetempénatdye m coat ed
toner 3-4 by a sinple pulverizing operation. Upon neasuring, the obtained

t hi n-fi| m cendetheohein3filmhedatedot oner aves ayedpare i e¢@imprider of 8.05
m which suggests that a thin thin-filmhaving an average thi ckness of

0. 03 gm wasCebErbEUIRtiRsE@hukD |reiarierr tdatd (WO woRer TR ekl patticl e

di aneter did not greatly change fromthin filmcoating. Measurenment of the
toner parti EPetaf LR Wagi 5P TREFO P YHELBPVEBItHI% SHPRAREsafitng BM t he
toner particle dianeter distr'gution after thin filmcoating showed that
their partFeNerdra T%Ptﬁ?sY?# ution functions were the same, whereby it

was | earned that_.t he toneiﬁor)ar tfi cl e. di anet erd. distri thjt ironS i de%l:fr? not
greatly change frEm¥ERT HImPIcoati AgSuspending in water, subj g

to centrifugation sedimentation and removing the supernatant
was repeated on 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
46°C, wherein there 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 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
distributionpriortothinfilmcoatingandthetonerparticle
diameterdistributionafterthinfilmcoatirigshowedthattheir
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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101 23 FEBRUARY 2007 From el ectron m crographs before and after thermnal

nol ding, it was confirnmed that the toner shape was forned in i
A aEL R Ghor

.Shape as a result of the thermal nolding. Fromthese m crog

al so learned that the toner was individually covered and a thin film
consisting of a thernosetting resin continuously covered the toner surface.
The fact that the surface coating was continuous was confirned by the fact

that the contai negbh RS ctthch ot @pkagh IBEE drfte ardpnert dhah@inaml di ng
process. Measurenent of the shape factors of the toner prior to therm

mol di ng shometdihg) ithevashaorfasmadwiiod€ tefe tbRet ofttdpe WiiscliobAaddain
sphericity (DSF) of 0.85 or greater was 68% by nmass, that average roundness
(SFR) was la7sphaditaat shape age asvefate ofieveandssriiSFGoldisnd. 4. On the

ot her hand, neasurenent of the shape factors of the toner after therna
mol di ng showed tHiatm thesshece ogy aphshol ewek allse temeredhheh thvatorer
sphericity (DSF) of 0.85 or greater was 87% by mass, that average roundness
(SFR) was 1was andivhdvadleragecsedfard aubevenhiels ¢SFG)sward 10d.alt was

| earned fromthe above results that a toner in which the surface is covered
by a ther no5BE¥RAGEEELNE, reihigt SiontinHOUsdNeEOsREpe tdith thaerhevib® ¢ - nol ded,
the sphericity is sufficiently high, average roundness is suffjciently high
and surf acéNBrf@rdnkRaL the $1o%f e Cre tEBFERP SPRPEDUCHE T eBS I ™M8Rd at a

sulficient prodicti iyt L9008 o0 Uhe surface  of LA5 Loner, o surf ace
powder ed to@8£e¥ﬁ£ﬂegggi mél&?%g process.

Measurement of the shape factors of the toner prior to
thermal molding 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,
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
whi_ch 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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23 FEBRUARY 2007 wthin the tenperature range where the thernosetting resin
is not degraded. A test was also carried out for imge form

the thin-filmcoated toner 3-4, which showed that the toner q%ﬁgﬁgb@%ﬁY28&7
sufficient transportability and in which an image having sufficient

resol uti on was obtained, wherein the evaluated results were acceptable.
Exanple 3-5 Thin- f|In1coated toner 3-5 A quinacridone pignent and al um num
di -tert-but yhithsal thyl edreper et i xethngd avhEXe paret shbymosestahgaresin
styrenenononmer and 20 parts by mass of n-butylacrylate nononer. After

di spersing fier n6thdegsadetle m xture was heated to 60C and 2.3 parts by mass
of 2,2'-azobis(2,4-dinethylvaleronitrile) were added thereto. Seed

pol yneri zati on wasteet fwrsredl asiqryrrigad aotylfios dpagreforaipgephibliby

pol ymeri zed toner having a volume average particle dianeter of 8 m The

pol yrer i zedofdris théas- ééél“ééPétfd%qf S6REL etrpfor HhdiER, Shawre EbptathhEARLE| m
coated toner 3-5 was obtained with good productivity, and w thout isolation
of the poIyﬁ@ﬁﬁfééegoﬁéﬁflc%?PFkR?%&ﬁRP?ﬁ%ﬁkﬁlgﬁsapﬁelPHW?FQWIQﬂ ¢Baved toner
3-2. Upon asyrin t he. obtained_thin-filmcoated tonef 3-5 had a vol une

average par PPEFBIGPRAEEESBE 8°BS1HF10Ai WAS SBEHEEES  t HABTEIPhFRASt hin-fil m

havi ng an average tgtcknei lformed From el ectron m crographs
it was conflyﬁggagﬁ TERE ?8ngFresﬁgﬁgp§g§ Formed in a spherical shape as a
result of the thermal nol ding, th%&akgﬁetgggr was i ndividually covered and
athin - 103

Thin-film coated toner 3-5

A gquinacridone pigment and aluminum di-tert-butyl
salicylateweremixedinto 100 partsbymassof 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. Seedpolymerization was performed using
an acrylic monomer to prepare a polymerized toner having a
volume average particle diameter of 8 um.

The polymerized toner was cooled 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 avefage particle diameter of 8.05 pum, which
suggests that a thin thin-film having an average thickness
of 0.03 pm was formed.

FromelectronndcrographsitwasConfirmedthatthetoner
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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23 FEBRUARY 2007 filmconsisting of a thernosetting resin continuously
covered the toner surface. The fact that the surface coating i S
was confirned by the fact that the contained toner did notI%¥EFQﬁﬁgﬁxgpﬁﬁ
toner thermal nol ding process. Measurenent of the shape factors of the thin
filmtoner 3-5 showed that share as a whole of the toner which had a
Sphericity (DSF) of 0.85 or greater was 87 o bymass, that average roundness
(SFR) was 1g2)maithsiRati rAVer adenSiid fse: UNe¥eBNaTHon tiPu Mascdvdred t est
was also carried out for inmage formng ability on the thin-film coated
toner 3-5, whéchosbowedrthat.t ehd oftert trossedsed wifddecicanaiting was
transportability and in which an image having sufficient resolution was

obt ai ned, wheneinubhe waavabunétiededdsulthe fweete thecephaldoatalinedasohear ned
fromthe above results that a toner in which the surface is covered by a
ther noset ti Agdr estnleakederangt hket boeer shapemehrmokdiherped¢yssol ded, the
sphericity is sufficiently high, average roundness is sufficiently hlgh and
surface unevenndéeasuerenant efnthe simpe dasitgsisy ofathe dicodd Imapenar a
sufficient productivity by formng on the surface of the toner a_ surface
coating whi gn nﬁhﬁW?dcghégs{Sgaé‘P as ehepebsedfi Hoereener YheRRfRRIMy a
powdered toner with heat wthin the tenperature range where the

thernosettlﬁ@hﬁééthyl?%ﬂho%%gg%aé@rQQQ%ﬁWQﬁé 5 Py MagS | A H_RUCTRSE a toner

Casol uti on, “RARaBESF ol k Dete pkemp AT RS R F% BonCOR BECTOREr o 1.1 -
104

(SFC) was 1.1.

A test was also carried out for image forming ability
on the thin-film coated toner 3-5, which showed that the toner
possessed sufficient transportability and in which an image
having sufficient resclution was obtained, wherein the
evaluated results were accéptable.

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
sufficientlyhigh,averageroundnessissufficientlyhighand
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 powde;ed 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 toner 4-1-1
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23 FEBRUARY 2007 A qui nacridone pignment and alum numdi-tert-butyl sal
icylate were mixed into |00 parts by nass of a styrene nononer. and 20 part
by mass of n-butylacrylate nononmer. After dispersing for 5 hUFEBRYARY 2007
m xture was heated to 60C and 2.3 parts by nass of

2,2' 7azobi s(2,4-dinethylvaleronitrile) were added thereto to cause
polynerization, whereby a polynerized toner primary particul ate (gl ass

transition tenperatife:r ARMe S RIAPA RS 2 Andh JIRSB0RAUSS S0l ution of
pol yacrylic acid, which had a’solution viscosity of 8 000 nPas at 25C, was

added to 3081payistdverBes fd 1o 00D dlaned 1) RPeS 8k AN 1Of r 1 HEBEME£d  t oner
primary particulate to prepare a solution having a pH of 4.5 and a
concentrati @0d0op0SpaBSS %y | b Ost BE SnSh ]l eyl Bt& PafidBe by MEXS rof

hexanet hyl ol nel am ne prepol ynmer (manufactured by Showa Hi ghpol yner Co.,
Ltd.; produdispapeingMeuberm®iry, wise fmintthere Matedheaattgdbam tcefipesadure. The
resulting roomtenperature mxture was then raised over 20 mnutes to 55C
and subj ect 2d3tmat s bgimads ot Lph' reacbisnZ, # odiBehbuisalahenebyitdée surface
of the fusing toner was coated wth a nelamne resin. After that, the

m xture wasweoel added theretenperatuse pahgnehezabionfivheredyedl toner was
made to sedinment by centrifugation for 10 mnutes at 4,000 rpm The
thin-film Bodvedrioadrtonsrrerbveredrdytiendbytiag(ghessupeamatbhel The

toner sedinented well. The operation of again suspending in water,

subj ecting teBPeEAERFEugh?IOn SUiRRERAI9DN and renpvi ng the super nat ant

was repeated on tf&e recovered thin-filmcoated toner four tinmes, .- 105
A 25 mass% aqueous solution of polyacrylic acid, which

S

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 4.5 and a concentration of 5 mass%. Into this solution,
8.2 parts 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 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 recoveredthin-filmcoated toner four times,
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23 FEBRUARY 2007 after which the thin-filmcoated toner was washed and the
pol yacrylic acid was renoved. The toner washed well. The thin

.toner was then dried by heating at 40C, wherein there was mftﬁﬂéﬁﬁ%ﬁ%égg?
coal escing or simlar problens, to give a thin-filmcoated toner 4-1-1 by a
sinple pulverizing operation. Upon neasuring,the obtained thin-film coated
toner 4-1-1 had a volune average particle dianmeter of 8 m and the average
thi ckness ofrthe thiBnf thm Wﬁ§n0f9§m%olhsdf 86hekhabst BEsnEQNLRH NERle t Oner
did not |eak during the toner thermal nolding process confirnmed that the
surface canbmga\aa§1@entabmuou§s Pein8SEdVaSTIRd Sortd iasthautwdiaor. | mge
formng ability on the thin-filmcoated toner 4-1-1, which showed that the
t oner possessed shé filgirertti Iint @aBapedt ebnét twas thah drxéddy tewltdnbeat
sufficiently carried out at a |low tenperature, and that a high quality

i mage coul d4béC plhairedd. tHérevas snod edcutrlrahckiod ngalascpogsitbbemalat00C.
Exanple 4-1-2 Thin-filmcoated toner 4-1-2 A qui nacridone pignent and

al um num di prebflebst yto csiald eythte-fkle anadetl itowner106lparkys ebgpimpse of a
styrene nononer and 20 parts by mass of n-butylacrylate nononmer. After

di spersi ng PYAVErhGang, ophsakignure was heated to 60C and 2.3 parts by nass
of 2,2'-azobis(2,4-dinethylvaleronitrile) were added thereto to cause

pol ymeri zati on, WPeRBERSHT1pEY ik PRI RAERLPriARMEGREad tenek - Lglass

transition _tenperature: 45C) was prepared. 106 23 FEBRUARY 2007
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 also carried out for image forming ability
on the thin-film coated toner 4-1-1, which showed that the
toner possessed sufficient transportability, that fixing
could be sufficientiy 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 quigacridone pigment and aluminum di-tert-butyl
salicylateweremixedinto l00partsbymassof 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
polymerized toner primary particulate (glass tranéition

temperature: 45°C) was prepared.
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A 25 mass% aqueous sol ution of polyacrylic acid, which had a sol ution
viscosity of 8,000 nPas at 25C, was added to 300 parts by @S

obt ai ned di spersion of polynerized toner primary particul a[TZZ%tSFo&L‘T’ §¥§0217
‘'solution having a pH of 4.5 and a concentration of 5 nass% Into this
solution, 8.2 parts by nmass of hexanet hyl ol nel am ne prepol yner

(manuf actured by Showa Hi ghpol yner Co., Ltd.; product nanme: M ruben 607)

was further nixeg gt f0oom t Shat WbeutIBR of | $4 TRORLTPEhAEH! €
m xture was then raised ové?ﬂ%b ni%u#es t005§%#5%éﬂ§ﬁﬁﬁectéd to a

resinificatingd beseth®ion MlschbNAY o FWOLIEDHDE Surfsace wis thriddisbng t oner
was coated wth a nelamne resin. The m xture was then heated to 70C and
hel d at that300t papesabyrmadoo2theusstantded $ispetsigpn At ebliyhatizehe

m xture was cooled to roomtenperature and the thin-film coated toner was
made to seditoeetr pyimeentpaftujadlate ftor pk@praireuteso bt 4o Ny alpé
thin-film coated toner was recovered by renoving the supernatant. The
toner sedi neft éd5Swehd. a Menoperatiom off agaasssusperih ridiisn swdtuéeion,
subjecting to centrifugation sedinentation and renoving the supernatant

was repeat ed .@n pahvg sr dyowersed cifthihexkinehydatlwd leonee pogpoiliymes, after
which the thin-filmcoated toner was washed and the polyacrylic acid was
renoved. Thdmegvdr okasieedbored hovwarid ahmod-emerat Bed t orirodidxt NREG ‘dri ed by
heating at 40C, wherein there was no occurrence of coal escing or simlar
probl ems, t SEEWRE, 60H) nWeS| fUEGReEd i EREr 2k TO9MLFeRPSTRIES  pufR@r i zi ng

operation. %%éul%%nBE§§gﬁR¥e%8g5ature mixture was then raised 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 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 thih—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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Upon neasuring,the obtained thin-filmcoated toner 4-1-2 had a vol une
average particle dianeter of 8 m and the average thickness qf i
filmwas 0.03 m The fact that the contained toner did not Iéﬁﬁ%%ﬂg%%%
toner thermal nolding process confirned that the surface coating was
continuous. A test was also carried out for image.formng ability on the
.thin-filmcoated toner 4-1-2, which showed that the toner possessed
sufficient transpest aBhklutYngt e dbxd 1¥d €ERVAh S DEmSWhitica dridy4carpi ed out
at a low tenperature, and that a high quality imge could be obtained. It
was noted hhdata foxing avas eessabt echt diGRetelPrepanai,l and wfe atbeage
Concentrated Precursor of Urea Resin First, 1 nole of urea and 2 nol es of
f or mal dehydehwekeessonflenbedtiain 760 m wdh e frlegenceTok danbnthatotheve a
Vi scous syrupy substance. This substance was subjected to vacuum
evapor at i ongoahdined trasimdidmxt tleeit dwasnadjhest ede r aeOmeslsvolddngbt ai n a
concentrated precursor of urea resin. Exanple 4-2-1 Thin-film coated toner
4-2-1 A qui haefrpdsneopfynpad Emit dhmisnprhadie coetibgt s santéphave - were
m xed into 100 parts bynmass of a styrene nononer and 20 parts by nass of
n- but yl acryl at e hotHervasfalae mpasiong for Smager SormhagnpRibiEYwas
heated to 60C and 2,3 parts by mass of )
2, 2' - azobi sP?, &bgj Frlé%%yf%]arpe?%ﬁqiq%)er visile Zad ddd chheheried; Ghesuse |

I ri zation, wher 1 FEBRUARY 2007 I ri ner _primary
Bgr¥r§ula?; %a?asggﬁggﬁgggigﬁff%gieng %&anspggtabggi 9? tﬁgg %gxgngp mary

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 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, anditsresinconstituent was adjusted to 60 mass%
to obtain a concentrated precuréor of urea resin.

Example 4-2-1

Thin-film coated toner 4-2-1

A quinacridone pigment and aluminum di-tert-butyl
salicylateweremixedintol0Opartsbymassof 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

- 108 -



tenperature: 45C) was prepared. A 25 mass% aqueous sol ution of polyacrylic
acid, which had a solution viscosity of 8,000 nPas at 25C, W@ﬁﬁgﬂgggBkg -
_300 parts by nmass of the obtained dispersion of polynerized 99
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 m xed at roomtenperature. The
resulting peDYhéLIPEAat gher pXins ey WBSrt hewl 4 ¢ sesl gyert 2ngi tdres to  55C
and subjected to a resinification reaction for 3 hours, whereby the surface
of the fusitgmpeneturas ¢bal)edvad tgrepdiep.  resin. After that, the m xture
was cooled to roomtenperature and the thin-film coated toner was made to
sedi rent by cemtd¥ wgatikoagheouilsviumui@s ct pd1QCrydme Fhedi hwmidh | m
coated toner was recovered by renoving the supernatant. The toner

sedi nent ed hetlla sHaitdper aisonsotyaghith s peadi rg 2A°Gatwers, addbfetting to
centrifugation sedinentation and renoving the supernatant was repeated on

t he recover @0tparts iimesst ed thaalittuimad vespersfitsr ofhpehynarizedn-fil m
coated toner was washed and the polyacrylic acid was renpoved. The toner
washed wel | tOTRE RAHFATY [RALIdER t0fer PRABa Y Aeh SHHiWd By he¥dtiong BE  40C,
wher ei n thereoiéé no occurrence of coalescing or simlar, probleps, to give

athin-filnPt d“FBﬁbFoﬂcﬁnIrﬁﬁlgnsPﬁp$émﬂﬁﬁ?verprnﬁhbﬁe?%%?BhonL 109 23
FEBRUARY 2007 asur |ned t m coat ed to er 4-2-1 had
ool any avbr g oy TR rd s dnbtenT o i SHcanhr atas Mrerageor ofhrda

resin were further mixed at room temperature. The resulting
room temperature mixture was then raiséd 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.

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 repeated on 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.

- 109 -



t hi ckness of the thin filmwas 0.03 m The fact that the contained toner
did not |eak during the toner thermal nolding process confi rzg%ﬁm‘h&%m
_surface coating was continuous. A test was al so carried out fOr Tnage
formng ability on the thin-filmcoated toner 4-2-1, which showed that the
toner possessed sufficient transportability, that fixing could be
.sufficiently carried out at a |low tenperature, and that a high quality

i mge coul d be dixpai medsutingpsheotletch irtdththfnxf hymwas tpdssiddedaf-100C.
Exanple 4-2-2 Thin-filmcoated toner 4-2-2 A quinacridone pignent and

al um num di hedrat vhluye avealageypar el oke dinmeseriof 8 O0apdrithe dyansgeof a
styrene nononer and 20 parts by mass of n-butylacryl ate nononer. After

di spersing fbicknagaref the Hhit ufeliade héat®d b 60kcafidct2tBapakhs by nass
of 2,2 -azobis(2,4-dinethylvaleronitrile) were added thereto to _cause

pol yneri zat FBALaWARRdeE dpeiiRele2éddiohed thei hargr ﬁé‘reﬁ“l?di @Pédfﬁgass
transition tenperature; 45C) was prepared. A 25 nmass% aqueous sol ution of
pol yacryl i cP&EFaSSuh?tht FHE gi%%ltﬂ"tel HLFASEoSPEY 18F BaB0BCRPARUGES25C, was

pri mary part cul b1 Fropire £33t G hioFngTashHEoor BOcHanaEy
concentat1 gh PhaShERH LG S ARy, a3dTiR Bl TR, (AL <) o
m xtur o vas PReh PETYEhEEYcrushtitlP CER R AR Lk oRb g TR b
resinificatigp§83Ctd o fQfernk NPWarried 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 4-2-2

Thin-film coated toner 4-2-2

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.

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 ocbtained 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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whereby the surface of the fusing toner was coated with a urea resin. The
m xture was then heated to 70C and held at that tenperature fQ 0

~under stirring. After that, the m xture was cooled to roomt éﬁéh¢h§§3ﬁﬁﬁ
the thin-filmcoated toner was nmade to sedinent by centrifugation for 10

m nutes at 4,000 rpm The thin-film coated toner was recovered by renoving
_the supernatant. The toner sedinented well. The operation of again
suspendi ng roomat@tipe sabyee tning:uteo wesnthehugal sed cesht ENmahuae sand
removi ng the supernatant was repeated on the recovered thin-film coated
toner four bbMEsnd afubdrecieidchot aer¢dimi fidat coatedhdtoimer fiwas Iwashed and t he
pol yacrylic acid was renoved. The toner washed well. The thin-film coated
toner was theardbyetheypunéacemf dhe 40 ngioneirnva herce bsaswhbh@ceoeaence of
coal escing or simlar problens, to give a thin-filmcoated toner 4-2-2 by a
sinmple pul ¥8FLR2ing operation. Upon neasuring, the obtained thin-filmcoated
toner 4-2-2 had a volunme average particle dianmeter of 8 m_ and the average
t hi ckness of t helRdimirtyFe vigds ot nheatrd frt7 (Rarnchéeldomtaithéd t oner
did not |eak during the toner thermal nolding . process confirnmed that the
surface can?ﬁEeﬁﬁguESanﬁu uEPuﬁPtéggeﬁa§tég§bn€arried out for imge

formng ability nt thin-filmcoated toner. 4-2-2, which showed that the

Loner " Soaossed Abfet Xhar th pRkERREas D514 % ol EanBaTaTSse 2o ARy

2007 could fficiently carried out at a |low,tepperature,. and that a

P on quoli ot BHETEERTELmCROLEEE PUhef uls| BhCTBLBNYEN: 20
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,
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 4-2-2 by a simple
pulverizing operation.

Uponmeasuring, theobtained thin-filmcoatedtoner 4-2-2
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 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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that fixing was possible at 100C. Exanple 4-3-1 Thin-filmcoated toner
4-3-1 A qui nacridone pignment and alum numdi-tert-butyl sal |2§*IW§ 07
.mxed into 100 parts bymass of a styrene nononer and 20 part P
n-butyl acryl ate nononmer. After dispersing for 5 hours, the m xture was
heated to 60C and 2.3 parts by mass of
.2,2"-azobis(2,4-dinmethylvaleronitrile) were added thereto to cause

pol ynmeri zat 8114 WherepE i 1 R IWRairzed ot 80T 2 Prd MRkY thAptiauLake f84ass
transition tenperature: 45C) was prepared. A 25 mass% aqueous sol ution of
pol yacryl i cthet da mbglEhquabdk @ SR gl i R0DdtKielkedd, 000 wlPasnete@5C, was
added to 300 parts by nmass of the obtained dispersion of polynerized toner
primary partheul Airihg paeppoesibsel ati oO0tAVvi ng a concentration of 5
mass% Into this solution, 5 parts by mass of urea were m xed, which

m xture was adjusted wth aqueousExsmdieanttydtoxide to give a pH of 3.2.
Into this solution, 12.5 parts by nmass of formalin were m xed at room
tenperature, the resulti Mim-@idme dysiteg rtainsed 4o0v%erl 20 minutes to 60C  and
subjected to a resinification reaction for 3 hours, whereby the surface of
t he fusing toner® sl edpne thi gnenteanre s mmiguerdiHart 1w xt ure was
cooled to roomtenperature and the thin-filmcoated toner was nmade to

sedi nent bySatefyteFaygaredh fastinee A Apeed sty m2 990 £ epht Y IeRe PARATNEE | m 112
23 FEBRUARY 2 2% coated toner was recovered by renoving the supernatant.
The toner s@BfneftBaThel PY Wﬂ@soﬁgrQFPBﬁyﬁ?Cﬁéi?Eesﬂ%%%ﬁﬂanz} Stat er ,

subj ecting dispersing for 5 hours, the mixture was heated to 60°C and

2.3 parts byxnaés 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
tbner primary particulate to prepare a solution having a
concentration of 5mass$. Into this solution, 5 parts by mass
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 subjectedtoaresinification 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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to centrifugation sedinentation and renoving the supernatant was repeated
on the recovered thin-filmcoated toner four tines, after maggﬂwgﬂﬁ%
_thin-fil mcoated toner was washed and the polyacrylic acid RY 2047,
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 a thin-filmcoated toner 4-3-1 by a sinple pulverizing operation. Upon

nmeasuring, tbgrodtmadwhBi Feddidr&@tedehOhehighnt bupbadadanel unehaver age
particle dianmeter of 8 pm and the average thickness of the thin filmwas

0.03 pm Theofaetséhahetbed woNt ai ned toner did not |eak during the toner
thermal nolding process confirnmed that the surface coating was continuous.
A test was al so Tias pipedtagdtonf of agage Sugpamyirapiin tgteon shiejédtrdgi | m
coated toner 4-3-1, which showed that the toner possessed sufficient

t ranspor t abt¢ icent rtifatg aftiixinnged toeh ta beos winfd céreoviyg cder sedeondtanta | ow
tenperature, and that a high quality i mge could be obtained. It was noted
that fixi ngvaasepessedlian tlhe 1@0CVeEraiplin 4Eidmpcoahe dtonkm fopat edmedner
4-3-2 A quinacridone pignment and alum numdi-tert-butyl salicylate were

m xed i nto abbeparhichybae shbn-fitnyeeabedoroner Wapdvashedrard byhemss of
n- butyl acryl ate nmonoper. After dispersing for 5 hours, the mxture was
heated to 6PTLY¥RErY11332Ch3d PEBRIRARYSB07 TR F YWk Fafharhye ot
2,2'-azobis(2,4-dineéh | val.eronitrile) were added thereto go cause

pol yneri zati on, VHeresy £11BoF9AErAzEMeorn&S pREREIYPARY EGRELEI(JF ass

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

problems, to give a thin-film coated toner 4-3-1 by a simple
pulverizing operation.

Uponmeasuring, the obtainedthin~filmcoated toner 4-3-1
had a volume average particle diameter of 8 pm, 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 4-3-1, which showed that the
tonér 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
salicylateweremixedintol00partsbymassof a styrenemonomer
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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tenperature: 45C) was prepared. A 25 mass% aqueous sol ution of polyacrylic
acid, which had a solution viscosity of 8,000 nPas at 25C, was_added to
300 parts by nass of the obtained dispersion of polynerized %WRB‘?‘BWW
particulate to prepare a solution having a concentration of 5 mass. Into
this solution, 5 parts by mass of urea were m xed, which m xture was
.adjusted with aqueous sodium hydroxide to give a pHof 3.2. Into this
solution, 423 paparstBynad®mss of 2 fox ashi (34 ed el Bia T @©ooh 1 efjpes)at ur e,
the resulting m xture being raised over 20 mnutes to.60C and subjected to
a resinificromndéeadttioeréos tlo hoause whel ghyri 1dtel sy fatoerady tdhe f usi ng
toner was coated with a urea resin. The m xture was then heated to 70C and
hel d at thatolymepered urend orpRitmouy spamdecubdtie r (gpsAftmansitaiqn t he

m xture was cooled to roomtenperature and the thin-film coated toner was
made to sedienprrayureemIiFugas @repare®d minutes at 4,000 rpm The
thin-film coated toner was recovered by renoving the supernatant. The
toner sedi nent edt Wl MasFheagperas i vl wiieyasihredypesdilag rAldaterich
subjecting _ to centrifugation sedi nentati on and renoving the supernatant
was repeat RDP R UrdOHVELBECERER-TF 18mU0PalBa T Sief STouras Agded &Pt er
which the thin-filmcoated toner. was washed agnd the polyacrylic, acid was
oroved  Thidd A ShBaSRHT L8 PR I E3RERRY 9809 BHLTRRT HES | m
coated toner was then dried fati ng at_40C, wherejn there was no

by h
occurrence of coal e5tihy %?r%#ﬁl are ?o%?%%%%et% TR LY HIR 1Y i coat ed
toner 4-3-2.0Y &L 0P 6n SRU Y&sE NI QPSP b1 ution, 5 parts by mass

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 toa 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 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.
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Upon neasuring, the obtained thin-filmcoated toner 4-3-2 had a vol une
average particle dianeter of S m and the average thickness gof the thi
filmwas 0.03 m The fact that the contained toner did not I%%EEQRH@HBQWHE
toner thermal nolding process confirned that the surface coating was
continuous. A test was also carried out for inmage formng ability on the
thin-filmcoated toner 4-3-2, which showed that the toner possessed

sufficient transpol tahinidim EBatehi ¥bMGr WRULHREGSHEA it} BRBRY nga&ET €d out
at a low tenperature, and that a high quality imge coul'd be obtained. It

was noted nbhat, fihXkBInWae ROGsEEoabutPekce BREPLE4cind orTBiMi 4} m coat ed
toner 4-4-1 A quinacridone pignment and alumnumdi-tert-butyl salicylate

were m xed pAbO13AY, pay g3 viey B 94 £ Bl B tayAR] foReres-3anth?@ panpseby mass
of n-butylacrylate nonomer. After dispersing for 5 hours, the m xture was
heated to 6pClaadiz?nd ppetstbynmass of
2,2'-azobis(2,4-dinmethylvaleronitrile) were added thereto to cause

pol yneri zati on, Upwer ebgsaripgl imerolzexli tedhehipr £ ivimyopaed talat é-8gLass
transition tenperature: 45C) was prepared that had a vol une average
particle di hagteyobim® avemagk pa Rt Lieke ofi aieteir of 8hut,ykndltdehaveaade3 nlL of
pentyl al cohol was added while stirring to 100 nL of the dispersion - 115
23 FEBRUARYtDRODO¥neps 96| Yneribin fbhervasihelt3 Hoart Thel 486t vaﬁr-etéﬁ rring,

30 nL of isopropyl alcohol was further added to prepare a polynerized toner
secondary p&PRfeilatd qitadsdinaipdratuieringshe toner thermal mdlding

process confirmed that the surface coating was continuous.

A test was also carried out for image forming ability
on the thin-film coated toner 4-3-2, 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 obtained. 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
salicylateweremixedintol00Opartsbymassof 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 érepared 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
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The added al cohols were then renoved, and a 25 mass% aqueous sol ution of
pol yacrylic acid, which had a solution viscosity of 8,000

_added to 300 parts by mass of the obtained dispersion of polém@?ﬁgw
secondary 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 nmel am ne prepol yner (manufactured by Showa Hi ghpol yner Co.,
Ltd.; producf paigneM zahearortd? prnigraey miaxed catl ateom Venper st ireindhe
resulting roomtenperature mxture was heated over 20 minutes to 55C and
subj ected t30 mlresihsdprepybnaleauel oms ofustiwuraddehereyreprresrface of
the fusing toner was coated with a nelamne resin. After that, the mxture
was cool ed Polyweni tedpengrupecoaddry e tthiqnkaten( géassdt empR¥a Wake irade t o
sedinent by _centrifugation for 10 mnutes at 4,000 rpm The thin-film
coat ed tonet3W%ds recovered by renoving the supernatant. The toner

sedinented well. The o eratl on of again suspending |n vvater subj egting to
centrifugation Rl |al)1r?%sré‘fﬁﬁﬁ ﬁdlecrhereé‘l?ﬁ’eer%ataé}ﬂ "}geife‘ht ed on

th dth fi t f t h h thin-fil
coat edt oner THESURARHERE LA Tha o WAHArAA PEGe! M. Pefodeto Tt Toner
hed l1..The th ted t th b t 40C,
wher el n' thes® %ﬁ% % Sectrt ERASe Bbat ol g orolent e S0 T80 Bharinry
2007 pr obl g, el 46 3 b hlupoa0al o8 oL oUFE 424 £ b sLaphe
(0] % ?m coa e% t oner

pul veri zi ng operatl on n-measarin arnedthin-

4-4-1  had ﬂai’@léh”?a@é/el{@%?ré)ﬁéﬁé o esodlm%rﬁrha%r@ M and st hesaygrage

concentration of 5 mass%. Into this solution, 8.2 parts by

mass of hexamethylolmelamine prepolymer (manufactured by
Showa Highpolymer Co., Ltd.; product name: Miruben 607) were
mixed at room temperature. The resulting room témperature
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 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
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t hi ckness of the thin filmwas 0.03 m The fact that the contained toner
did not |eak during the toner thermal nolding process confir

.surface coating was continuous. A test was also carried out f{§¥#%§€%R§q%07
formng ability on the thin-filmcoated toner 4-4-1, which showed that the
toner possessed sufficient transportability, that fixing could be
~sufficiently carried out at a | ow tenperature, and that a high quality

i mage coul dpbepfenBpdio Ifiveas 191 gdrihatcodtied RGnGAS4POSSi) @ 8imp0eC.
Exanple 4-4-2 Thin-filmcoated toner 4-4-2 A quinacridone pignent and

al um num di ptigrverbetsl opakateyghate were mixed into 100 parts by nass of a
styrene nononer and 20 parts by mass of n-butyl acryl ate nononer. After

di spersing for SUpoumsasthéng xther ebwasndrdahed-folBQCamd tnSr paktd by nmass
of 2,2'-azobis(2,4-dinmethylvaleronitrile) were added thereto to cause

pol yneri zat hed,a vhénebyverays yaretieéd diamertenr ¢ irdrym pand the averggkass
transition tenperature: 45C) was prepared that had a vol unme average
particle di aheceness of7the phanxfute %@31@-%il€m-bﬂﬁ¢|f@ﬁ@oﬁbﬁtaﬁgGS m. of
pentyl al cohol was added while stirring to 100 nL of the dispersion of
pol yner i zed“PBReiNBAi tRISY fadtneulleek dyhing e EPnAY, thegnad mef diggpr opyl
al cohol was further added, and the dispersion 117 23 FEBRUARY 2007 was
then heat edPESC86€ F8"pt BPEF et botBATHAEAF ] Sr&t 19 ¥3FaryntparPréul at e

| a tenperatuye: 45C). The added al cohal s wer.e then renoved, .and a 25
(Seass noumous. ShrtRf ot g rariad Sty T iononagoraBt, Pl 1ty

on the thin-film coated toner 4-4-1, 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.

Example 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 édded 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,

30mLofisoprOpylalcohblwasfurtheradded,andthedispersion
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viscosity of 8, 000 nPas at 25C, was added to 300 parts by nmass of the

obtained dispersion of polynerized toner secopdary particulqbﬁ?%ﬂvﬁ;§99587a

.solution having a pH of 4.5 and a concentration of 5 nass%

solution, 8.2 parts by nmass of hexanet hyl ol nel am ne prepol yner

(manuf actured by Showa H ghpol ynmer Co., Ltd.; product name: M ruben 607)
_were mxed at roomtenperature. The resulting roomtenperature mXxture was
heat ed over w26 themHesdDt530°and sy eed 8ghdlymed ilze8l thdécatcondaeqact i on
for 3 hours, whereby the surface of the fusing toner was coated with a
mel am ne repantidtiletet iglassheempztateraasistm) ed to roomtenperature and
the thin-filmcoated toner was nmade to sedinent by centrifugation for 10
mnutes at 4, 00(Theraddde ahiohdid meroatiesh torervears amtovet®dndys¥ enovi ng
the supernatant. The toner sedinented well. The operation of again

suspendi ng ﬁﬁuﬁavérSO%@b}@@t@meleﬁQ%¥&¥¢fagkﬁn<Mhl§@dm@§nﬁaﬁpéﬁtaﬁd
renmovi ng the supernatant was repeated on the recovered thin-film coated

t oner four YFﬁ‘é@Slt&f@ErBM\W]@Q:H“Q%é 2hi A21G /1 mecoadsled d9es ORaBPanashBY and t he
- polyacrylic acid was renoved. The toner washed well. The thin-film coated

t oner was tﬁ@ﬁ%ﬁﬁ%ﬁ?Bytﬁéaﬁgﬂj%ﬂerﬁﬂﬁ§°§ﬁ@#§ﬂﬁrﬂﬁ&@§%ﬁﬁrﬁ8CBE€ﬁFVence of

coal esci ng robl ens |ve a thin-filmc 4-4-2 by a

Simpl o pul BEFFLPhbAbpePacPEpate 146 FPDG0FH Glor - FoaBEr Png t he
T LR 6 2 0y R g e A e
that the cqotai ped,LongLe Al 900001 hE2Ke AELPY1 LAE !t QRERLEREL IRLG Bl A NY
Showa Highpolymer Co., Ltd.; product name: Miruben 607) 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 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 rpm. The thin-film
coated toner was recovefed.by removing the supernatant. The
toner sedimented well.

The operation of again suspendihg in water, subjecting
to centrifugation.sedimentatior1and.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 4-4-2 by a simple

pulverizing operation.
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process co

nfirmed that the surface coating was continuous. A test wa

s al so

carried out for image formng ability on the thi n-fiImcoatﬁﬁIitlsf)li}?'ﬁ‘%é-X:E-Oa7

.which showed that the toner possessed sufficient transporta

fixing could be sufficiently carried out at a | ow tenperature, and
high quality irmage could be fornmed. It was noted that fixing was po
~at 100C. Exanple 4-4-3 Thin-filmcoated toner 4-4-3 A qui nacridone pignent
and al um num di URIntmduB it ingAat heWhalsa neky #h i -xed nh 8bat 38@ dpairt 4-pyarass of a
noner and 20 parts by mass of n-butylacrylate nononmer. After

di spersi ng Had aSvdilouniss ave hegeipdnie wadi heat ed oifos GG @md th2. Svgueades by mass
of 2,2'-azobis(2,4-dinethylvaleronitrile) were added thereto to cau
pol yneri zatthog kvdees ebfy thhe pdliyneriilzedatsofe 0 3ppmmar Yhpafaccutladte iyt ass

styrene no

transition

tenperature: 45C) was prepared that had a vol une average

that a
ssi bl e

se

particle dicontaingd tongrndidngitxtieak dfr ity phedformn gheamedhodldmy 3 nl of
pentyl al cohol was added while stirring to 100 nL of the dispersion
pol yner i zedPEQFRSS pranfaryngshittiatultieesupfipre seREin@gvas 3LPM1mioyuSopr opyl
al cohol was further added to prepare a pol %/rreri zed toner secondary
particul ate (gl &s$Bénpesaddise: cagrepd- oglof 0p3impRUMIM DY 720 ket
al cohol s were then renmy and 25 mass% aqueous sol ution of go%}d/eg
Wt d

ed,
acid, whi ctPhdd'@ SUMidR SPesEssitepest “gi060 HpaSPapRones

parts by

MBS Se Ofp S 016 Q0L Q1 N0 A SRS SO, §fo POIYTRI{ 229 L ONef; SRGeN
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 4-4-3

Thin-film coated toner 4-4-3

A quinacridone pigment and aluminum di-tert-butyl
salicylateweremixedintol00Opartsbymassofastyrenemonomer
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
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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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 hexanethyl o 1

. prepol yner (manufactured by Showa Hi ghpolymer Co., Ltd.; pro%"uc fé}%ﬂngyzom
M ruben 607) were mxed at roomtenperature. The resulting roomtenperature
m xture was heated over 20 mnutes to 55C and subjected to a resinification
_reaction for 1 hour, whereby the surface of the fusing toner was coated
with a nel am ne Thesiaddether Imioltadrse wears tihem hesatcetkd,0 a7QC aarkh elsb @t t hat
tenperature for 2 hours under stirring. After that, the m xture was cool ed
to room t enpeRP WP eSOl e M-V dnYildsated dy onba chabafndesebusden ment by
centrifugation for 10 mnutes at 4,000 rpm The thin-film coated toner was
recovered bylfeddyvinget o Spathmasant .2 wagneddgeeditreAP BdPAEEF . PY he
operation of again susgendi na in water, subjecting to centrifug&ti on

sedi ment at i BAS 2R TRMBYF Ay EAE SBSE A (Nt PodhBeF épEET T IS AR TREBver ed
thin-filmcoated t?ner our_tines, a which .the thin-filmcoated toner

f f )
was mashed BRHCLREIAED) VadAR T Sd ¢ Ahi ISR nor e PHoRE: “WESRED fel | The

thin-filmc ner was. t.hen dii ed, by heating.at_ . 40C, rein fhere was
no occurr engg%ggn%g% le%rcl:ionfg Sanaflsr?i'l a%ny%rto Serf%ll‘{tologrf’vg '\gngﬁfrgf’f%)}’m coat ed

o et BBk B PUL YA 0 PSE P 100 P8, FERRASY 2007
e o5 ParShELE RSl B, 20, | 0 Rt EKIESE fHEcbn L
thermal ol giREd 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 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 sedimentatiﬁnland.removihg'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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process confirnmed that the surface coating was continuous. A test was al so
carried out for image formng ability on the thin-film coate A
which showed that the toner possessed sufficient transportab£1f$€§69ﬁafmﬁ7
fixing could be sufficiently carried out at a | ow tenperature, and that a
high quality inmage could be fornmed. It was noted that fixing was possible
at 100C. Exanple 4-4-4 Thin-filmcoated toner 4-4-4 A quinacridone pignment
and al um num di - Ueoth mbatylr i ngaltiheydlat @i med ehimx Ed Limtom Dt pae t 4 -By 3nmass of
a styrene nononer and 20 parts by mass of n-butylacrylate nononmer. After

di spersi ng hed &vhdums audi@mgd Reut echasiibasted ©D 860G and tixe 3vpapres by nass
of 2, 2 ' -azobis (2, 4-dinethylvaleronitrile) were added thereto to cause
pol yrer i zat itbACkiBEEeBY Ahepbhimefired'adrerlprimmar yhgafRicdultaeé tHRass
transition tenperature: 45C) was prepared that had a vol une average
particle di &RBLEENER PHEHAIIReF dedkedbr1ag the BP“BEtV}e%‘i‘acloﬁ‘Blldé%& 3 L of
pentyl al cohol was aﬁged mgile stirrin 0 100 nl, of the dispersion of

pol yneri zed PEBREFSpFP AR Y Bar tRetl Hhe SHAHIASE SaaTing Yas36OREt 181%MSopr opy
al cohol was further agded qg% the dis er%{%p was th%n heat ed t;.goc to
prepare a pol yneti 22 t BHerd SR Sy Sa% itOd @96y RSP P8 &t Gre: 450) .
- 121 23 FEBRUARY,_2007_..The added al cohol s re.t.hen renmov nd,a 25
mass% aqueolds oFu’E%%)%‘%%l‘Bo$?/%€?€|?%“%rci‘fd",“#ﬁ c“ﬂ‘lr?g‘d se{]oswéeldﬁ%i’hg% %\k/llescosi ty
o B 000 mPasnll 29Cso¥a8aded; LOoRACPARLBOYanREEy0! chlE oBLahged

di spersion merized toner seconda
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 4-4-4

Thin-film coated toner 4-4-4

A quinacridone pigment and aluminum di-tert-butyl
salicylateweremixedintolOOpartsbyn@Sscﬁfastyrenemonomer
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,
30mLof isopropyl alcohol was further added, andthedispersion
was then heated to 80°C to prepare apolymerized toner secondary

particulate (glass temperature: 45°C).
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particulate to prepare a solution having a pH of 4.5 and a concentration of

5 mass% Into this solution, 8.2 parts by nass of hexarret hyl
prepol yner (manufactured by Showa H ghpol ymer Co., Ltd. &8@%2007

M ruben 607) were mxed at roomtenperature. The resul ti ng roomtenperature
m xture was heated over 20 mnutes to 55C and subjected to a resinification
_reaction for 1 hour, whereby the surface of the fusing toner was coated
with a nel an ne ThesiaddeThe lgiokbdsewaas then membwdd; oandCaard hekd%at t hat
tenperature for 2 hours under stirring. After that, the m xture was cool ed
to room t ergsEIAUR solatd arheft RpAYREKl éGadeddt olet Chnalza dreal s A 13 tSled] nent by
centrifugation for 10 m nutes at 4,000 rpm The thin-film coated toner was

recovered BSEMMVINPL e @@pé‘?ﬁaﬁeﬁt 25PRe wasnefde@ddr el @PaEls PyThe
operation of again_suspendin qlg1 iin water, subjecting to centrifugation
sedi ment at i ARG trh@n%t\gj‘ﬁjgn? @l§H$§Fhaflé’rftpoJV\)H%eIFJe%)%%FQB%rPe(Wd@é’chver ed
thin-filmcoated toner four tines, g‘ber chthethlnéjl‘r,\%coa ed toner
was washed Rfd-tHE 2 ol tPadhPReE Sadi §° §lP FEYN9ITREPH OR SHEH &l | . The
thin-fil mcooatedntor]ﬁ 5 %%heg dgle%ﬂbty t| n la% O4OC gfnerel n.there was
no occur r entd S ot &8t Phg 0P EF A | Drh 68 ve -4 RATh fkﬁm coat ed
toner 4-4- ]@I Hg| Q raeﬁd &%ﬁ%{ﬁg@ 2007
Upon neasuﬁ?érjl% a?i A dl %%hrdezla?rg] eog)r gﬂyméanrer %I% ,
average pardd £} £ pdiamph $he?f c . mLt%f‘d E?SdﬁE M} 285809 th' n
filmwas 0.03 m Tﬁﬂgﬁﬁnthat t he talne {‘oner rglnot eak uring the
toner ther g xd®lMi NYom 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 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 4-4-4 by a simple

pulverizing operation.
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process confirnmed that the surface coating was continuous. A test was al so

carried out for image formng ability on the thin-film coate A
_whi ch showed that the toner possessed sufficient transportab #W%ﬁgfm&

fixing could be sufficiently carried out at a | ow tenperature, and that a
high quality inmage could be fornmed. It was noted that fixing was possible
.at 100C. Exanples 4-4-5to 4-4-8 Thin-filmcoated toners 4-4-5 to 4-4-8
Thi n-fil m coat edUPBR&ESSAXANg , tidi: gbBahwred thaan fplanaaded hRordE 454mé@ nmanner
as the thin-filmcoated toners in 4-4-1 to 4-4-4, except that 5 parts by
mass of pot 88 ATPLHMGrFHRF 2dReParhdaes 1M tEdeC b8 Fhe 28U RY €3G tng

ti f, th I i zed tar d jculate. At I
D et on gf e POYIGE R0 UGG Secoldhty R AL A gesh es ol s
that the t d fficient .t tability, that fixi ld b
(et L oners A9S3PRaEd S A ot AEPSREIUAPLL ALY ol e oo O e
i l d tal I Xi.Nno. i kl. 100C.
age coul ¢80l 8iedyebl 1A IPhE L LIML.d | UG RS PR DG B, 200

urea and 2 nol espof fpr iRl dehy, gcg%fﬁ%%%gﬁth%EMH eyinesence of

anmonia to give a viscous - 1 _ ~syrupy substance. This
substance wes, sul) @RLRdrl PmVaSHUONCVEROF 8l 1Ay, afdh dH SHAAID Risthuent was

adjusted to 60 mass % to obtain a concentrated precursor of urea resin.

Exanpl € 4-5tbner 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 4-4-5 to 4-4-8

Thin-film coated toners 4-4-5 to 4-4-8

Thin-film coated toners 4-4-5 to 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 mole 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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Thin-filmcoated toner 4-5-1 A quinacridone pignment and al um num
di-tert-butyl salicylate were mxed into 100 parts by nass qgﬁﬁéﬁQXﬁQQNW
. mononer and 20 parts by mass of n-butylacryl ate nmononer. Aftér I'spersi ng
for 5 hours, the m xture was heated to 60C and 2.3 parts by nmass of 2, 2
-azobis (2, 4-dinmethylvaleronitrile) were added thereto to cause

, polynerization, whereby a .polynerized toner primary particulate (gl ass
transi ti onsytreppesabstenc45C) Thas pulepbarce tvat $dd) ectvad une evenage
particle diameter of 0.7 m A mxture of 15 nL of butyl alcohol and 3 niL of
pentyl al egaplorads oaddad wh$ ke sdniqanatg tuentoge sredofisthd tdi epoasisén  of

pol ynerized toner primary particulate. Wiile stirring, 30 nL of isopropyl
al cohol wa$of gPtRén adgeacestypépar BracupsPynefi 2edat 6AELNsecondary
particul ate (glass tenperature: _45C) .. The added al cohols were then
removed, and a 25 nass% aqueousE&BMREEaA=8f1pol yacrylic acid, which had a
solution viscosity of 8, d to 300 parts by nass of
t he obt ai ned di spersion o secontlary particulate to
prepare a solut%og havi n conceq%ratiog of . 5.mass% Into

_ : g a—gH of 3.6_aﬁ§ ;; a _

this sol ution, UHRFEETAGNC nRELTEE i BY) DFURLABATT At REC P REUF sor of urea
i i xed t t : L | ti t

s ere glied AL Lo omerating e EonulLing, Lo el

subj ected 04360l § tQS%F[%%CELBGt§?5c§XE82%fggWPﬁ%?byt%P@e?“rface of

t he fusing toner S coate a urea“resi , e mxture was
cooled t0 HOAWLRTRY L™ € 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
mass of the obtained dispersionof 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 urea resinweremixed

at room temperature. The resulting room temperature mixture

- 124 -



and the thin-filmcoated toner was nmade to sedinent by centrifugation for
10 mnutes at 4,000 rpm The thin-film coated toner was recoyere

.renoving the supernatant. The toner sedinented well. The op R B%BYgag7n
suspending in water, subjecting to centrifugation sedinentation and
removi ng the supernatant was repeatedon the recovered thin-film coated
.toner four times, after which the thin-film coated toner was washed and t he
pol yacryl i c¥aéi Beah8dr ekdted? ThRUESReFC wasled el IRTEa%hit® 3 | m coat ed
toner was then,.dried bY heatiﬁgiat 4og,hmherei t here was no gccurrence of
coal esci ng BFSIPAT FGREIRR BT 2MEEO1 & velQUE i MRS 1R%E daCeGUESREF 95 5-1 by a
sinpl e pulgﬁriging opﬁration. Upon n&asurﬂn ,..1he obtainedthin-filmcoated
toner 4-5-1""Raf" 5 091 bRBRSAVEPAgECPETTi L™ of avkt2ri®¥ 8" m and the average

t hi ck f th hin fil . The fact that th ' t
i not Teak durbHaet i onST s R R i B 155 beedbo RO TEFERLTRSL 1 he
f . § . .
o mng abi T1ey han ChG TR o7 or Coar B thaer ace 10 TRFEReRkd That the

t oner posseééﬁeﬁyﬁggeismf&fa RRfd i d idy g o0t o n@heceﬂiﬁ-mm_

sufficiently carried out at a | ow tenperature, an that a high quality

i mage coul dchgtEariBrbr WhsWBScH9E £8d IRAtembl Xhik NOS RRSSIaRa tat $R8C. - 125
23 FEBRUARY 2007 Exanple 4-5-2 Thin-film coatéed toner 4-5-2 A qui nacri done

pi gnent andtahupi peaidlenteat wbutyl sal icylate were mixed into 100 parts by
mass of a styrene nonomer

The operation of again suspending in water, subjecting

to centrifugation sedimentation.and:ﬁemoving'the supernatant
‘was repeatedon the 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 4-5-1 by a simple
pulverizing operation.

Uponmeasuring, theobtainedthin-filmcoated toner 4-5-1
had a volume average particle diameter of 8 um, and the average
thickness of the thin film was 0.03 pum. 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 4-5-1, 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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and 20 parts by mass of n-butylacrylate nonomer. After dispersing for 5
hours, the m xture was heated to 60C and 2.3 parts by mass qf

2,2 -azobis(2,4-dinmethylvaleronitrile) were added thereto t F3EHRRUARY 2007
pol ymeri zati on, whereby a polynerized toner primary particul ate (gl ass
transition tenperature: 45C) was prepared that had a vol une average
particle dianmeter of 0.7 m A mxture of 15 nlL of butyl al cohol and 3 nL of
"pentyl al cohol was added whil e sExamphg 405490 nl of the di spersion of

pol yneri zed toner prinaryTpartiquIate. While stirring, 30 nL of isopropyl

al cohol was further addedhD&ﬂdﬁ&ﬁéL&E§ﬁ§EsE@ﬁ§£més§[gen heated to 80C to
prepare a polynerized toner secondary particulate (glass tenperature: 45QC)
The added al cohdt SHERS RTINS SHEREIIt S & LB 1ids o A§Fdads ¥di uti on of

pol yacrylic id, ich had a sol.ut] viscosity of 8,000 nPa-s at_ 25C, was
a5 300% bt VAAEs “erade B b bl aekba B SF A o as JReTSRA tone:
secondary articul ate to prepare-a solutjon ving a pH of 3.6 and a
concentr xt | it ot S e AR By HEERE I AR P S vdied i o) o
concentr at ed; PLECUL 89T c0F 4Nea, LESIMIRLC I XEG, . Ak Lo Lempgal e The

resulting roo enpe ure m xtur'e ~was heated over mnutes 1o

subj ected t i aifi i.QN-~react | on. B . face of
the fusing Tondr e DUaLTau o Pt a tr OBi By & A ML B R P07
After that,,the FhXLYr €nd¥BSt§00bCdat e ' 9OMIMEFPRI AL & A difie 4 hin-film

coated toner was made to sedinment by centrifugation for 10 mnutes at 4,000

rTEm The t hpot fié i z6Qat St OPLIMABS HELOVEALEsk DY (& BADY | 8a A S Sarper nat ant .
e

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,
30mLof isopropyl alcohol was further added, and thedispersion
was thenheated to 80°C toprepare apolymerized toner secondary
particulate (glass temperature: 45°C).

| The added alcohols were then removed, and é 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 urea resin weremixed
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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toner sedinented well. The operation of again suspending in water,

subjecting to centrifugation sedinentation and. renoving the g
~was repeated on the recovered thin-filmcoated toner four tirﬁéﬁﬁﬁgﬁg 07

which the thin-filmcoated toner was washed and the polyacrylic acid was
removed. The toner washed well. The thin-filmcoated toner was then dried by
_heating at 40C, wherein there was no occurrence of coal escing or simlar
probl ens, to gi vkfeet Hilmtf,i ltinecnakédreones b@LR Iy aosmnpémpepatveei zi ng
operation. Upon neasuring, the obtained thin-filmcoated toner 4-5-2 had a
vol une averape phet cbis-didmecertefl Boneramesthadavee agedimdntkihess of the
thin filmwas 0.03 m The fact that the contained toner did not |eak during
the toner tRepraEifrEREiAY fprotesBinergs rated tMH noe slihPatkiBohiifg was
continuous. A test was also carried out for image formng ability on the
thin-film cBaREAItIRGT ¥#25. PeCRRPERIIHOREROVARE HHe SuPsidR tisdsesEhE
sufficient transportability, that fixing could be sufficiently carried out
at a | ow t ehBRAt GFEIMERESt KL la high quality image could be formed. It was

ted that fixi Si bl t 100C. Ex |l e 4-5- Thin-fil m t ed
Coner 4-5-3 . 197 CPETRERUARY 38070 FOTREIAL doheyegeRtCAR A8 num
di-tert-but E s%hgc.%atq:w§rg gixggti@t 100 garts.g JTBSg f %a§éxgene
nononer ang ﬁieparfl%/su aly Thss <6 MR- bﬁt% gcarnydi'a?rgo}’nl)n%ner. }&?Fér I Spersing

for 5 hour Swgéit%é{@rggeh& 6n ‘g’ﬁé ﬂ%"r?o%%%eéo%ﬁpr?—?{‘ﬂn c6aeR¥drE Yo fBEIMAL,

2,2' -azobi s( y eronitri
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 4-5-2 by a simple
pulverizing operation.

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 pum. 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 4-5-2, 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
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were added thereto to cause polynerization, whereby a polynerized toner

primary particulate (glass transition tenperature: 45C) msoﬁrwg%%%&

. had a volune average particle dianeter of 0.7 m A m xture

butyl al cohol and 3 nL of pentyl alcohol was added while stirring to 100 niL
of the dispersion of polynerized toner primary particulate. Wiile stirring,
30 nL of isopropyl alcohol was further added to prepare a polynerized toner
secondary parti cul@tingqepidena anpprenturand AB@)inunTiel ddddd-aitedhol s were
then renoved, and_a 25 mass% aqueous sol ution of polyacrylic acid, which
had a sol ut FB8A1CYidEp¥ery Wikl buoe APE P ras Do sH1as attderE1oM30Part s by
mass of the o t?ined di spersion of polynerized toner secondary  particul ate

to prepare a"Soffit PBRtAaVY nf§28S pRE of "RBUBY hAGE ¥l b Meeme et i oIS nass%
Into this sqlution, 1. arts b ss (dried) of concentrated,precuyrsor of
urea resin #er8Sht kB4 fl:'%? 50%%%%7%3?% HUE &35 atc‘cler‘?(t; tlpoggm Ee‘?‘rﬁar ature
m xture wa eated gver_ 20 mnputes_to, 55C.and , subjected.to a.
resinificat?b%lﬁggé PEn T or d? gbérfaﬁﬁg%ﬁgg’?ﬁglgﬁﬁgﬁ%%a%?ro?hgr%%%?ng t oner

was coat ed WE%Q §d§%§a55§§£90 Egecghé%?ég%ﬁgériQ§g%ggag$%%%%a£%$ and held at

that tenperatuare ours under s 2 2007 After
hat. th : ' gl q
that, the %gi%érw@gd098h8gyf>91&8??} 1{;&9’9?&&13?%?anéé‘etwh@l{iéﬁ“ Coatgm

toner was e to sedl nent cen ugation m nutes at 4,000 r

The thin-filgnoeeatadet 0RSSCWaS J GSAUEI AT hh JETRM Y JGirURRFIIANt . The
toner sedi mented well.
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,
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
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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The operation of again suspending in water, subjecting to centrifugation
sedi nentation and renoving the supernatant was repeated on t o
thin-filmcoated toner four tinmes, after which the thin-filré¥i£§n§@X§8§@P7
was washed and the polyacrylic acid was renoved. The toner washed wel|l. The
thin-filmcoated toner was then dried by heating at 40C, wherein there was
_no occurrence of coalescing or simlar problens, to give a thin-film coated
toner 4-5-3 by aasismplthatpulther nzkbgrepedatddaledponroeastenpgratiee obt ai ned
thin-filmcoated toner 4-5-3 had a volune average particle dianeter of 8 m
and the aveamdgethéhtkbkneSslofcoheethtonér | wasvasade 080 nsedireefitacty t hat t he
contained toner did not |eak during the toner thermal nolding process
confirmed thantrhéugatiaeefevat( myl Mese it i4nPO0s rem -t eBhevbliat Eblmarri ed
out for image forming ability on the thin-filmcoated toner 4-5-3, which
showed t hat Ceatedita@dr passessede sed v renevi pardposuasirnetantt hathei xi ng
could be sufficiently carried out at a |low tenperature, and that a high
qual i ty i mafenesufadbeerbededclit was noted that fixing was possible at
100C. Exanple 4-5-4 Thin-filmcoated toner 4-5-4 - 129 23 FEBRUARY 2007
A qui nacri done piRfrERCIETd O Ghi AGATTI SHRINDURY L s YRR | BPRI el &Hi xed

into 100 parts b s qf, a stgrene noner . and 20 rts bg nmas OL

- but yl acr yFaGE ikt spU S BRr 4P PG b FORORORY £ 0% ARPRT RELFE: nas
heated to 6 d_.2. f 2 2 _azobis.(2 .

4 di et hy1 vATSRORCEEEE S ChEFE e Rer Lt 5 WECRR A By i aien:

wher eby a 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 4-5-3 by a simple
pulverizing operation.

Uponmeasuring, the obtainedthin-filmcoated toner 4-5-3
had a volume average particle diameter of 8 pm, and the average
thickness of the thin film was 0.03 pum. 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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pol ymeri zed toner primary particulate (glass transition tenperature: 45C)

was prepared that had a volune average particle dianmeter of Q.
. mxture of 15 nmL of butyl alcohol and 3 niL of pentyl al coholzg\/éé%%gg32007

while stirring to 100 nL of the dispersion of polynerized toner primary
particulate. Wiile stirring, 30 nL of isopropyl alcohol was further added,
_and the dispersion was then heated to 80C to prepare a polynerized toner
secondary part ifcWuding orgldase pdigpemdat wnet a4B5@LnuTheiadged -ausvhol s were
then renoved, and a 25 mass% aqueous sol ution of polyacrylic acid, which
had a sol utS®hiCc¥}ato¥rremired igum hEAB2ALS PIM2 SMRT AGdad eNe ORI t s by
mass of the obtained dispersion of polynerized toner secondary particul ate
to prepare %P%o?%tﬁ’%tfhaw AP Es g ot~y dmfr W et mannedt i oRLSRT5 nmass%
Into this so]ution, a{ts b mass (dried) of goncentratga§> recursor of
urea resin @kﬁ&@?ﬁ&%ﬂ <af 66%?% FH#@Uf?h¥aFe GPLeAg tPo (féﬁﬁ%rature
m xt ure eat over st a d su ecte

resinifi c\avf? %piag (,St]i)%ﬁ“a\‘sosr Orfn é:’ %ﬁ_ W?% #q%]cvglo?rorﬁtemf]tfs)l ng toner

was coat ed WI resin The mxtur was t n hea OC and hel d at
that tenpera ure #lofa?‘ oeutros thdets HH%erJl ﬁ%ﬁi‘? 9007 After

o s RS SR SRR R i P
e 1t hoceator s s shauarad s estu g e pupmatian
subj ecting 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,
30mLof 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
mass of the obtained dispersion of polymerized toner secondary
particulateAto 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 urea resinweremixed
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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to centrifugation sedinentation and renoving the supernatant was repeated

on the recovered*thin-filmcoated toner four tines, after I
.thin-filmcoated toner was washed and the polyacrylic acid ﬁ?ﬁg\fé‘é?“%e

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 athin-filmcoated toner 4-5-4 by a sinple pulverizing operation. Upon
measuring, the alftearnedathithdéinimtoost edst oneied- te 4rodiad eapealaimereaver age
particle diameter of 8 m and the average thickness of the thin filmwas
0.03 m Thearfdadthe Hdtirt-rfeilncmaaierﬁed:qmrwaﬁ dhasst tloesleddimeinig btyhe t oner

t hermal nol di ng ocess confirned that the surface coating was conti nuous.
A test was GHEEGF g ﬁt@dDIblftOIT 30 mpagsepori AgOBBi rPRy Te e 1fiid ¥ i I m
coated toner 4-5-4, which showed that the toner possessed sufficient
transport atfiqa e tER&E FRXIGRFOVESAUPHr MAFIRT ERE| §URBFRAENBuUt TA® a | ow

t enperature, and that a hlg ality image could be forned. It was noted

t hat fixir‘ng’rWés eﬂgoc Exarrples455to458 Thin-fil m coat ed
toners 4-5-5to %3 FEBRUARY 2007 Thin-fil ated .toners
4-5-5 t00-5-8 wérhleeOB‘aEﬁtb?Ep% SPIN CHEPELTR ﬁahﬂe"i’a%%r'tﬁél IGHA9 m coat ed

n
tonerS|n45 excent tht 5 parts S f ) chl ori de
was added |n S%QEEISPg?ﬁébglsceo entc?urjionnggp?erpean}%&lln %h% er%péia;/ﬁﬁerl zed

;ginleirtseco ?5%8%53&}% ré:&@m%eéé@%i ‘?ﬂté’Hérff‘ahr'trﬁ%@s form ng

y on t e O alned toners Ich S e toner pOSSESS’Ed

sufficient 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 4-5-4 by a simple
pulverizing operation.

Uponmeasuring, the obtainedthin-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 pum. 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 tran3portability, 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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transportability, that fixing could be sufficiently carried out at a | ow
tenperature, and that a high quality inage could be obtaine

.that fixing was possible at 100C. Exanple 4-6-1 Thin-filmco tlj"eﬁbB#\@%Ie‘?citﬂg’g
4-6-1 A quinacridone pignent and alum numdi-tert-butyl salicylate were

m xed into 100 parts by nmass of a styrene nononer and 20 parts by nmass of
n-butylacryl ate nononer. After dispersing for 5 hours, the m xture was
heated to 60C anBhi@-B8iparckstiey tessrof-5-5to 4-5-8 were each prepared

2,2' -azobis(2,4-dinethylvaleronitrile) were added thereto to cause

pol yneri zat Lenth@heereymannes| yerefhe dd irorfdrlnprdoadied femneirsuliat é-Pglass
transition tenperature: 45C) was prepared that had a volunme average
particle di &RefeP—6f BXTRY Waf xt GrEtef PI5FES Ff BRLESSAFoRBLCaRHS3 L of

pentyl al cohol s added while stirring to 100 nL of the djspersion of
pol ymer i zedwﬁén%‘\fl,\g%ﬁiilrfhrp a5&r ?gc‘iﬂeataé.cogwllsed’s‘ﬂ?giEﬁ@?pa%@tm st itgﬁpr opyl

| cohol further ded t ized t d
par i oul i cPPUFREE ZBHpEPAELr B CORaCT V1887 S5 RERRUARY S00Y "Anet Wifted
i 0, whi ohCREG OB UR L on T (Bafty b Bog phr ok hal¥aen o

300 parts bynsERSSngl,obhenht 3haed dLensrslan.oh peLyarciged Loner secondary

particulate to preparée a solution ving a concentration o 5 mass% Into
this sol uti@Rgn3pBRELS;RY (FBSSHOE AiNEHgVeEE] aMb& &l £ AU iGhh (T X LU 1 Was
adj usted with aqﬁeous sodi t??nﬁydr oxfg‘e dNt%o give a pH of 3. 2.9(| nto this
sol ution, 13u% Pard solYrdMSSrature, and that a high quality image could
be obtained. It was noted that fixing was possible at 100°C.

Example 4-6-1

Thin-film coated toner 4-6-1

A quinacridone pigment and aluminum di~tert-butyl
salicylateweremixedinto100partsbymaséofastyrenemonomer
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,
30 mL of isopropyl alcohol was further added to prepare a
polymerized toner secondary particulate (glass temperature:

45°C) .
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of formalin were m xed at roomtenperature, the resulting mxture being

rai sed over 20 mnutes to 60C and subjected to a resinificat] i
.for 3 hours, whereby the surface of the fusing toner was coa%%#éﬁ’ﬁkg%ﬁpéa

resin. After that, the m xture was cooled to roomtenperature and the
thin-filmcoated toner was nmade to sedinent by centrifugation for 10
.mnutes at 4,000 rpm The thin-film coated toner was recovered by renoving
t he supernat ant . Titheaddedealsedphenvedewehén  Famovpedr aahdna 0l S agas 3
suspending in water, subjecting to centrifugation sedinmentation and
renovi ng t hageesngrant ionasirepéradedybic tdeld eddvictledachian spilbmiesat ed
toner four tines, after which the thin-filmcoated toner was washed and the
pol yacryl i c Va4Sic@Si&y PénBvBAO mRa st Ger viasheas vidded e 309 ratitiSmPeoat ed
toner was then drjied by heating at 40C, wherein there was no occurrence of
coal esci ng 8¥@S$i%4 FAf O)gﬁra&ﬂeélrg%s?%r%}%og RN S5 428 baR @H SEGREA2AY6- 1 by a
sinple pulveri zi nq\?gpe ation. Upon rrtria%uri nﬁ t he obtai ned thi.n-fi Ifm coat ed
toner 4-6-1P3&dS Ful® BUerale DAttt allanerdrd 6P Yh&*aver age
- 133 23 FEBRUARY 2007, thickness of the-thin filmwas 0.03 m_ The fact
hat t he. cort APREd t oRGFO B hote TRGEHrT LT e MBS Rdr TR §ng
process . confy;ried v&ﬂaéhfrﬁmtéyét«%ggdfj%%tt'e'aghi"@f%ﬁggéﬁ%]H88§u npdk8%l quas al so
e n-t1i

carried out for image formng abrlrty ont m coat ed toner 4-6-1,

whi ch showeq f Batel DG LANST 2R0SEEES GhiWILhclkally 112NSAOLEADIY kst Nat
i Xxing coul e sufficiently carried out at a | ow tenperature,” an that a
high qualityd mamaaaw dehe axERdatl rodds teaRGalthdt, the resulting
mixture being raised over 20 minutes to 60°C 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 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 suspénding in watef, subjecting
to centrifugation sedimentaticwland.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 codlescing or similar
problems, to give a thin-film coated toner 4-6-1 by a simple
pulverizing operation.

Uponmeasuring, the obtained thin-filmcoatedtoner 4-6-1

had a volume average particle diameter of 8 pm, and the average
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fixing was possible at 100C. Exanple 4-6-2 Thin-filmcoated toner 4-6-2 A
qui nacridone pignent and alum numdi-tert-butyl salicylate r ] i
100 parts by nass of a styrene nononer and 20 parts by nas;%%ﬁkﬂﬂﬁfﬂYza&P
n-butyl acryl ate nmononmer. After dispersing for 5 hours, the m xture was
heated to 60C and 2.3 parts by mass of
2,2'-azobis(2,4-dinmethylvaleronitrile) were added thereto to cause

" pol ymer i zatborEknafe the foipmédilFedagofel 3pitmarihgaraste it t§ ass

transition tenperature: 45C) was. prepared that had a_volu aver.age

particle di%Et ec#t@F‘?rrffl‘;Anﬁitx{%‘?]éd&f“f@ e et Weaﬁ“ggml 3 nL of

pentyl al cohol was added iLle. stirring.to 100 nm_ of the di.spersion of
S ey b REu F P et Toat fe ert T g B U Sopr opy

pol ymer i zed 10 primry

al cohol was furghec added 180d Lhe, dlaperst . Mesd Nen s e g 8PC to

prepare a polynerize oner secondary  particula 45C) .
The added re:then .t \% ngd_a_25 o llyti on of
polyacrylighggﬁg% &ﬁ?%%iﬁgﬁggaggﬁuﬁggﬁg g ?3%' ggfééggﬁ%%%Qggggpfg%%cosity
of 8,000 nRag,t }:%Ssgeéé%}l adged 11000 Rards, Apyrass f e abtaimed

di spersion of polyneri toner secondary “particulate to preparea solution
having a conger 1Rl QR £oki cAtMSSart Q@ it %158l UblyOFemPe PAF & Se PYariBSS Of
urea were m xed, whichm xturewas adjustedw th agueous sodi unhydroxide to
give a pH ofhax 3 high quidliixsohdbeabuld b parhedby Masss abréardrmdd n were
m xed at roomtenperature, the resulting mxture being raised over 20

m nut es to B0Grandvesulpectidde at 100°C.

Example 4-6-2

Thin-film coated toner 4-6-2

A quinacridone pigment and aluminum di-tert-butyl
salicylateweremixedinto1l00partsbymassof 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
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,
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 alcohcls were then removed, and a 25 mass%

aqueous solution of polyacrylic acid, which had a solution
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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 QQl t
roomtenperature and the thin-filmcoated toner was nade toﬂgga? ‘Q£HB§BO7
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 again suspending in water, subjecting to centrifugation

sedi nent at i vhs amsli t enolv i thenBsupeanal Hift, wassaddpdated36h paets depvered
thin-filmcoated toner four tinmes, after which the thin-filmcoated toner
was washed aagis PAechobyatrgdidd speird Iaaso F pabyedriThd tooear sepeh@irwel | . The
thin-filmcoated toner was then dried by heating at 40C, wherein there was
no occurr e bicebates RFEHRLS fi $Qku ¥ﬁ%ﬂh4¥ﬁ?g'@ocgpqénﬁrﬁﬁﬂﬁnf?fn1coated
toner 4-6-2 by a sinmple pulverizing operation. Upon neasuring, the obtained
thin-film codtatstondnte. ghis ﬁé?&uél\%‘lruéepéﬁéﬁaaé ’ﬁé?ﬁl efeUBFANERE? of 8 m

and the avera ness of the hin filmwas m _The fact fthat the
135 23 FEORIR Eg TSP %?t%‘?ﬁlﬁ&a%u@é?klscﬁj%‘%ﬂ@“?}ﬁ LO5HAT t her mal

| di f f
as ;F’é’opigce?%afc&%' Fovt e ?8‘?& ﬁé S FRion 150 Bt Biifeeacea
R i T s B R s o s g L ELER

transportabl I XIng cCou I crently ‘cafrie

teﬁperatur%u@met@@{%@e 4y éx&i@é!np’%ﬁgu%ﬁ%%f’i%%&%H&dsuﬁﬁe@’@édmted

that fixing was possi
to aresinification 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
coated toner was recovered by removing the supernatant. The
toner sedimented well.

The operation of again suspending in water, subjecting
tc>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 diémeter of 8 um, and the average

thickness of the thin film was 0.03 um. The fact that the
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Thin-filmcoated toner 4-6-3 A quinacridone pignment and al um num
di-tert-butyl salicylate were mxed into 100 parts bymas s of a st

nononer and 20 parts by mass of n-butylacryl ate nononer. Aft@rFEWéﬁEVszio%
for 5 hours, the m xture was heated to 60C and 2.3 parts by nmass of 2,

2' -azobis (2, 4-dinethylvaleronitrile) were added thereto to cause

pol yneri zati on, whereby a polynerized toner primary particul ate (gl ass
transition carrgpiered tioaerddC) nwdsl ealepbrrdsicat biae traratieruad rendatiage
particle diameter of 0.7 m A mxture of 15 nL of butyl alcohol and 3 niL of
pentyl al cottesmsanddethashitbetsther fngfaoe100ahingfwaheditsigaraion  of
polynmerized toner primary particulate. VWiile stirring, 30 nL of isopropyl
al cohol was furﬁhéﬁsédﬂéé BbSpr epareed owbl TeeriBRIE torhi e cdniddy

particul ate ( ass tenperature: 45C) The added al cohols were then renoved,

and a 25 ne¥smheadlesud ida &PlaGﬁdoFoﬁSIryécﬁy?r cWBEFD, SHRYRR HREE a1l ution
FEBRUARY 206 S oS S5 915, bt o ke o S 31 S 01 D v e o e

e 1t o TS e B REFR cApES; t"%@fgf P L Syor SRR LR (iR tur e
was adj ustet%‘%e tahhﬁgﬁgﬁ}ésilstc’d Hg‘&%édécg’&(ﬂrg% 9 gLye a t?'da%f ngtéd {{4o this

sol ution par or e SWEFE R xed" roomtenperature,
the resul tipg, ; M X{iL (pSEé éaa{ eth@yer 20 m nutes to 60C and subjected to
a resinificati oﬁr?reacteq on T f}smur wher eby the surface of the fusing
toner was coated with a urea resighample 4-6-3

Thin-film coated toner 4-6-3

A quinacridone pigment and aluminum di-tert-butyl
salicylateweremixedinto 1l00partsbymassof 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, whéreby 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
polyme:ized.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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The m xture was then heated to 70C and held at that tenperature for 2 hours
under stirring. After that, the mxture was cooled to roomte r

.the thin-filmcoated toner was nmade to sedi nent by centri fugngﬁﬂkbg‘ﬁwl%{bq
m nutes at 4,000 rpm The thin-film coated toner was recovered by renoving
t he supernatant. The toner sedinented well. The operation of again
.suspending in water, subjecting to centrifugation sedinentation and

renovi ng t heasapdr tlag abt ained diggreatsdcront phe ymecdvedebrat aetphdatpat ed
toner four times, after which the thin-filmcoated toner was washed and the
polyacrylicpaétécméétﬁeﬁﬁnRﬁfpaFﬁeatéﬁéﬂtﬁagH@%V¥mgla CPheeniirgLiionnPoat ed
toner was then dried by heating at 0C, wherein_ there was no occurrence of
coal esci ng érméﬁﬁfrafinﬁﬂ(ﬂﬂ¥ﬁn§o%9¥%ﬁnve 53 PRS- PV RPe§aPédUE6RelCE€6-3 by a

sinmple pulveri eratlon on neas ri.ng, the obtained thin-filmcoated
Loner 4 6- 3MLKGH" B SRS BARE Lo & e T B PHAECEhEC aver age

hi ck h h f I Th h 7 23 FEBRUARY

Eobg ngzﬁtg RE%PY%ﬁ%%Hd%EW%W? gﬁgxﬂgbﬁﬁgg? B %8%@ %hg ﬁﬁﬂxhg1dpﬁﬁ process
f dth f d

cont e {08t ;LR SUL BEF SO LI MR RRLLIMEY S £, PEL PER,LSRCEI T @

shoved t hat o he., Lo 85n§0§§f§§§ LS4 e, L2NSPQr-ADL L. YuptiBat okl Xi g

coul d be sufticrent rTied out enperature, and

qual ity inmagg &%sqnqeflfc%rtr{%% rbhc¥@snneded hbat, fheddgy Wak BassLBLe at
100C. Exanpl e 4-6-

of the fu31ng 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 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 repeated on 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 4-6-3 by a simple
pulverizing operation.

Uponmeasuring, theobtained thin-filmcoated toner 4-6-3
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
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Thin-filmcoated toner 4-6-4 A quinacridone pignment and al um num
di-tert-butyl salicylate were mxed into 100 parts bymass of

_mononer and 20 parts by mass of n-butylacryl ate nononer. Afté?FEhﬁbggﬁg?%ﬁ
for 5 hours, the m xture was heated to 60C and 2.3 parts by mass of

2,2' -azobis(2,4-dinethylvaleronitrile) were added thereto to cause

.pol yreri zation, whereby a polynerized toner primary particulate (glass
transition ceehmpéraduracscy nels lpedpduedng fae heden bhsluned aobdage
particle diameter of 0.7 m A m xture of 15 nlL of butyl alcohol and 3 niL of
pentyl al cBReFeRascanbieamafi tRasthhe isW fece100ak i ngf VEReCANEPBESIBN  of

pol yneri zed toner primary particulate. Wiile stirring, 30 nlL of _isopropyl
al cohol was furthereSddtif 95 dicshardi §RT wREIBhERTRERPeAPLLIBYBC to
prepare a polyperized toner secondar ticulate (gl ass tenperature: 45Q)
The added afBo f‘sg%?_egjfﬁ nc?ae%‘ggﬁg,/neaﬁ?aé %Ef ) Si&@{&&gﬁg& %F‘Fon of
pol yacrylic_acid, which _had a_solution,__viscosjty.of 8,0 s.at 25C, was
a5 305ChRF: BoB9SC138 D57 BetrbARY 50050 habb bF Ut ne Bbt AL ALAS

di spersi on I I toner n articul I re ol ution
havi ng a cogégggr% f%#agqu' RQEE%%%P%?%%Pﬁié£§%ﬁﬁ$%%ﬁ%ﬁfﬁﬁgggg’bgnﬁass of
urea were } pahk.chnt xt - Yt i juegqus [y dpgxide to
give a pH o?héﬁ%% ﬁ%?ba?h?segglut o%?hléﬁggggﬁﬁé y ggsgégg% forga??n wer e
m xed at roemkt gAPRLAt Yhesibhe Kesubbedg m xture being raised over 20

m nutes to 60C and subjected to a resinification reaction for 1 hour,
whereby the surface of the fusingxkppee wag-goated with a urea resin.

Thin-film coated toner 4-6-4

A quinacridone pigment and aluminum di-tert-butyl
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 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,
30mL of isopropyl alcoholwas further added, and thedispersion
wasthenheatedto80°Ctoprepareap@lymerizedtonersecondary
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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The m xture was then heated to 70C and held at that tenperature for 2 hours

under stirring. After that, the mxture was cooled to rooth#&ﬁYfgW
t r

~the thin-filmcoated toner was made to sedinent by centrifu

m nutes at 4,000 rpm The thin-film coated toner was recovered by renoving
t he supernatant. The toner sedinented well. The operation of again
~suspending in water, subjecting to centrifugation sedi nentation, and

removi ng t B SUPELRS e ined di epeastan G RREYTRERRRY EANERITRIINGRChat ed
toner four tinmes, _ after which the tp\i n-fi Iwcoated toner was washed and the
pol yacryl i PHHFWALS &foPEaPaFRe t LI hEY W8I . caheethf At 91 Rtoat ed
toner was tgﬁen drj ed blé hgﬁti % ilt . 40C, 5\/\/nerei n?there vvag no occurrence of
coal esci ng DI 1 ar P Fr SBFENEOTEE Gl e aPEhFR-FY IR vt ed* tGhel* A 6-4 by a
sinmple pul verizing. ration. Upon. sSuri t he obt aj.ne in-filmcoated
Coner - b A ach 09 PR AL L0 R e R ! B b o8y 83 R P S aver age

t hi ckness Ogo ég%teg%ieg}l&%% g Was Qngg {%igrkeolﬁgc%%ont h%tQ .tSh ar'i:s?‘rg?(ﬁlgs?’s FEBRUARY

2007 contain d not” | eak "during t orer “t'hef ma ng process

confirmed thatsdhe sy f m&é&%%&wén@%ﬁ t a5fe VA Al gparri ed

out for image formng ability on't hin-fi'lmcoated toner 4-6-4,” which

showed t hatpii;h&,rd EMPIsSeTed @ hicckgRhtbkapspebt@bidd tsub{dated i Xi ng
could be sufficiently carried out at a |low tenperature, and that a high

qual ity i mageaceukdnbei £ot MB. rddctasn Folred Hdat, whictiehy was fossidd e at
100C. Exanples 4-6-5 to 4-6-8
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 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 4-6-4 by a simple
pulverizing operation.

Uponmeasuring, theobtained thin-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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Thin-filmcoated toners 4-6-5 to 4-6-8 Thin-filmcoated toners 4-6-5 to
4-6-8 were each prepared in the sane manner as the thin-film I
.in 4-6-1 to 4-6-4, except that 5 parts by mass of potassi um@%a%]fl?t}d‘éﬁg\?vao@
added in place of the al cohols during preparation of the polynerized toner
secondary particulate. Atest was also carried out for image form ng
ability on the obtained toners, which showed that the toner possessed
suf fici ent conlsprrd dbnkirt §id medt Leakidwyiceutbewma theiraatllyokdirged out
at a low tenperature, and that a high quality inmge could be obtained. It
was noted tBERCESXiGR Magngsbddial dhgt stodecerFonting UdBHVRONE INYRISS | ear ned
that | ow bl ocki ng tendency _and | owtenperature fusing can coexist for

pol ymeri zed t onér $€5&n#35oPyFer F2Ed166aPBECEAT t HRRFS g@/“&b%‘ﬂi‘ﬁ‘%l]alty

t hernosettin resin on the surface of the pqlynerized toner_and pol ynmer
coal esced tPhdme IFiparitilducartsd teaen éafnéd {"TﬁéFhl BPBRBckIAG tRfdency

and IO\N-terrtperature fusin an_coexi st, for zed toners.. and

| ri
pol yneri zed THal &5t 1on r%u S coatt nbraar?stFE%%f%%%rej[ﬁ%’g 83&11_1461}_”2%9 FEBRUARY
2007 resingndhe suace b ihepal el zed tongr, podoBeLYRL] 26ty

coal esced toner to fealizé sufficren | 6Ckihg resistancé W thbu

substant | aldya ¢ af 6186 408 58] Lol OCLETRYALHE feq ThES 4 sl eagped that

fusing can be achie ow tenperature by enpl oying a

surface coating,q R yREdzath d oper, @ng surface coating pol yner coal esced
toner which has” a | ow softening tenperature and | ow bl ocki ng tendency,

thereby | owering the heat engksiypri€§uireds fog fusigg and shortening the
fusing tinme, whereby energy Saving and

Thin-film 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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accel eration during the fusing process can be realized. Industrial

Applicability Coating the surface of a low nelting point po r i
~a thernosetting resin makes it possible to realize a satisfd tFoEf’]ﬁgﬁh{"{\%&;1

anti - bl ocking property of the powder toner, while avoiding increase in
softening tenperature of the powder toner, which in turn nakes it possible
to realize toner fusing at |ower tenperatures. This is particul arl
effective WRHD @ Hoe Fuhfess @&Weagoﬁ-bi@e?hé?ﬁﬁé&eﬁ AGARR} ARFL %8I oyi ng

pol ymeri zed toner as the powder toner. ﬁﬁ rface- coated owder
toner, thatc3%Le SrOHnerC HekA P a S Csjcﬁntte 5r‘ﬂgc st | ess

?Lﬁﬁﬁ?é‘lguﬁfi@%ﬁ“% e Re  Bhut o B e T tgﬂ%ﬁp%r“%%” e
e real i zed 143109 ARHORRYSIO0T CLAT %E@?gnﬁ erngs Tariares u%ﬂég’ciss -
thin-film C&?f@ﬂ:ié’:{‘@f lo%%@%%&ﬁgu%e@mi.&%loq}dﬁﬂggrS‘sﬂQfécQOé‘@'ﬂu‘l’[@”er ina

solid state in vvater-base iumin ersant Is disso

mxing a ”Dé‘t?ﬁgﬁﬁeﬁzé’d PbR=PAU V8L 8hc8 ddg' W&Hrﬂ&r @311 s cledl Qo e
di spersion; and resinifying the raw materi al avoi ding fusing the

powder tOnaﬁhlc?mﬂaé‘%aiéﬁgo@téﬁﬁhé%ngfeﬂa%Mﬁ@io%@l@cmﬁdﬁteﬁcﬁ&éﬁ jn film

conprising the thernosetting resin . A nethod for producmgathlnfllm

coat ed tonefher&IOPPIowd MhSLERS WEat 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 thepowder toner, while
avoidingincreaseinsofteningtemperatureof thepowder 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 higﬁ—speed fusing

process can be realized.
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enul si on-pol ynerizing a toner ingredient that conprises a binder resin

nononmer as a raw material for a binder resin to prepare a dhggi@ggﬁgﬂgémﬁof

powder toner; m xing a nononer of a thernosetting resin or a

a thernosetting resin as a raw material for the thernosetting resin into
t he di spersion of the powder toner; and resinifying the nononmer of the
thernosetting resin or the pre-polyner of the thernosetting resin while
avoi ding fusing the powder toner, andrgomti ng a surface of the powder
toner with the thin filmconprising the thernosetting resin. - 142 23
FEBRUARY 2007 3. A nethod for producing the thin-film coated toner
according to clains 1 or 2 , further conprising a step of aggregating the
powder tonér. 4A mefBPHodoroPrpodidiong thd nifildnf jdanteshttethqoner
according to one of claims 1 , further conprising a step of heating the
powder t on€PTPK 18 1NEmSdeRSurd range that causes no thermal breakage of the

thin filmto fuse the powder tqgner. 143 , ,
dispersing a powder toner in a solid state in a water-base

medium in which a dispersant is dissolved;
mixing amonomer or a pre-polymer of a thermosettingresin

into the dispersion; and

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.

2. A method for producing a thin-film coated toner,
comprising steps of:

emulsion-polymerizing a toner ingredient that comprises
a binder resin monomer as a raw material for a binder resin
to prepare a dispersion of a powder toner;

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.
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23 FEBRUARY 2007

3. A method for producing the thin-film coated toner

according to claims 1 or 2, further comprising a step of

aggregating the powder toner.

4. A method for producing the thin-film coated toner
according to one of claims 1 , 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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