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The term "non-magnetic toner" used in the present mventlon refers to a toner showing a saturation mag-
netization of 0 - 10 emu/g under an external magnetic field of 5,000 oersted (Oe).

5  Thereason for the above-mentioned effects of the non-magnetic toner of the present invention is not nec-
essarily clear but may assumably be considered as follows.

The non-magnetic toner of the present invention is first characterized in that it contains 17 - 60 % by number
of non-magnetic toner particles of 5 microns or below. Conventionally, it has been considered that non-mag-
netic toner particles of 5 microns or.below are required to be positively reduced because the control of their

65 charge amount is difficult, they impair the fluidity of the non-magnetic toner, and they cause toner scattering
to contaminate a machine, and cause fog in the resultant image.

However, according to our investigation, it has been found that the non-magnetic toner particles of 5 mi-
crons or below are an essential component to form a high-quality image.
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80 isfied, good thin-line reproducibility and high resolution are attained.

In the non-magnetic toner of present invention, non-magnetic toner particles having a particle size of 16
microns or larger are contained in an amount of 2.0 % by volume or below. The amount of these particles may
preferably be as small as possible.

As described hereinabove, the non-magnetic toner of the present invention has solved the problems en-

55 countered in the prior art from a viewpoint utterly different from that in the prior art, and can meet the recent
severe demand for high image quality.

Hereinbelow, the present invention will be described in more detail.

In the present invention, the non-magnetic foner particles having a particle size of 5 microns or smaller
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50 insufficient and the image density is low, in the case of an image such as graphic image wherein the ratio of
the image portion area to the whole area is high. The reason for such phenomenon may be considered the
same as in the above-mentioned case wherein the inner portion of a latent image provides a lower image den-
sity than that in the edge portion thereof. If the number-average particle size exceeds 10 microns, the resuitant
resolution is not good and there tends to occur a phenomenon such that the image quality is lowered in suc-
86 cessive use even when it is good in the initial stage thereof.
The particle size distribution of a toner is measured by means of a Coulter counter in the presentinvention,
while it may be measured in various manners.
Coulter counter Model TA-Il (available from Coulter Electronics Inc.) is used as an instrument for meas-
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For a pressure-fixing system, a known binder resin for pressure-fixable toner may be used. Examples
thereof may include: polyethylene, polypropylene, polymethylene, polyurethane elastomer, ethylene-ethyl ac-
rylate copolymer, ethylene-vinyl acetate copolymer, ionomer resin, styrene-butadiene copolymer, styreneiso-

_ prene copolymer, linear saturated polyesters and paraffins.
50 The non-magnetic toner according to the present invention may also preferably be used as a toner for full-
or multi-color image formation.

The color image formation process may for example be carried out by causing light rays from an original
to be incident on a photoconductive layer of a photosensitive member through a color-separation transmission
filter in a complementary color with a toner color to form an electrostatic latent image on the photoconductive

85  layer. Then, the toner of the color is held on a support (material) such as plain paper through developing and
transfer steps. The above steps are repeated for toners of other colors several times in register with and su-
perposition on the previous toner image on the same support, and the superposed toner images are subjected
to a single fixing step to provide a final full-color image.
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The reason for such phenomenon may be considered that an excess 35 of fine
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in the conventional non-magnetic toner, whereby the abrasion of the toner particle and/or the contamination
of the sleeve is liable to occur. However, when the non-magnetic toner of the present invention is combined
with the silica fine powder, the silica fine powder is disposed between the toner particles and the carrler or
sleeve surface, whereby the abrasion of the toner particle is remarkably reduced.
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mal eic acid resin, acrylic resip! methacrylic fdsin, polyvi nyl acetate,
silicone resin, poI yester resipg;pglyuret hane,_Sngyam de resin, furan
resin, ¥poxy resin, xyl ene resip, polyvinylbutyral, terpene resin,
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provided by an offset phenonen that a part 01R5toner i mage on a toner
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adhesi on of a toner on the toRer Rgmge- supporting menber As a toner
fixable with a | ess heat energy is generally liable to cause bl ocking or
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wherein R is an alkoxy group or a halogen atom; Y is an amino group or an organic group having at least one
amino group or nitrogen atom; and m and n are positive integers of 1 - 3 satisfying the relationship of m + n
=4,

85 The organic group having atieast one nitrogen group may for example be an amino group having an organic
group as a substituent, a nitrogen-containing heterocyclic group, or a group having a nitrogen-containing het-
erocyclic group. The nitrogen-containing heterocyclic group may be unsaturated or saturated and may respec-
tively be known ones. Examples of the unsaturated heterocyclic ring structure providing the nitrogen-contain-



acryl ate, butyl acrylate, dodecyl acrylate, octyl acrylate, 2-ethyl hexyl
acrylate, phenyl acrylate, nethacryd 38%4gRq Met hyl methacryl ate, ethyl

nmet hacryl ate, butyl nethacrylate, octyl nethacrylate, acrylonitrile, netha-
crylonitrile, and acrylam de; .di carboxylic.acids having a double bond and

t hei r substinahgleogyctirgroupmay Pelude tha fellowisg™ a5 mal eic acid, butyl mal eate,

met hyl mal eate, and di net hyl mal eate; vinyl esters, such as vinyl chloride,

vinyl acetate, and vinyl benzoate, et hylene olef ins, such et hyl ene,
propyl ene, and ene; Vi Ty ks, 3!ucﬁ| as vi[lﬁyl i ret hyf” kBtone, and
vi nyT héxyl ket %;/,Nvi nyK geher s, ypth as~yiflyl ne ?F‘l ef heRswi nyl et hyl

ether, and vinyl isobutyl ethédr. As the crosslinkind agent, a conpound
having two or nore pol ynerizabl e doubl e bonds nay principally be used.
Exanpl es thereof include: aromatic divinyl conpounds, such as

di vi nyl hgnzene, and 40 divinyi napht hal ene; carboxylic agid esters having
two doubl e bonds, such as ethyl ene glycol giacrylat eimy- |ene glycol

di mret hacryl ate, and ,%ﬁputa N di ; diviﬁyrﬂggjpounds such as
divinyl aniline divigyl sethers ¥ vi nyl Hle and Ry sul fone; and
conpounds having three or nore vinyl groups. These conpounds may be used
singly @ in mxture. In viewof the fixability and anti-offset

charact eri st i Exapiples bidhe satyeated hetaeocyeliaring strycturdndiiide B9 &lewingy pref erabl y be
used in an amount of 0.01 - 10 wt. % preferably 0.05 - 5 w. % based on

the 45 weight of the bhinder resin. For a sure-fixi system a known
bi.nder resin for pressufe-f|i xabl e{toner may} be jused. anpl es t hereof my
i n@ude:” pol yet hyl ene, | prppyl 7 poly | ene, pONYur et hane

el astonmer, ethyl ene-ethyl &c- rylat copolyrrEHr, et hyl ent- vi nyl acetate
copol ynmer, iononmer resin, styrene-butadi ene copolyner, styreneiso- prene
copol ynmer, linear saturated pol yesters and paraffins. 50 The
non- magrggti c toner according to the present invention may al so preferably
be used 'as a tonerforfull- or nulti-&olor imge formation. The col or inmage
formati on process may for exanple Nearri e¢’0 by causing light rays from
an original to be incident on a p glplconduc iﬁ/ﬁ | ayer of a photosensitive
menber through a color-separation tHansmissiagp fitter in a conplenentary
color wigh a toner color to forman electrostatic |latent inage on the
phot oconductive 55 |ayer. Then, the toner of the color is held on a )
support (rmat ermhahetersydih gmepspiser imthp areeant intentinngnay desleeably be Rigseah tivermembered pr six-
st eps. The mbohesedsingsis cansideratiopefstabitityf or t oners of ot her col ors several
times in regi Sxwnplesiof the silage eoyplingagepidrdude:on on t he previ ous toner inmage on
t he sanesssuppinipropyitamethoyaiiargper posed toner images are subjected to a single
fixing stepamigonmpyiretiexvailen.nal full -col or i mage. 6 EP 0 330 498 Bl For
such pur pos@imetyariporrapyisimethgpysilape,| oy magent a and cyan (additionally, a
bl ack t oner digbyiampiegeroay Bifaral |y be used. When the non-magnetic toner
acgor din tQ!Wﬁ@”fEPB‘? o : ﬁe;"%n is used as the toner for color imge
for- matfondibytyipitopmap -k ed a good color imge excellent in color
m xi ng char %ﬁ:b“:ﬁ'amw C

9 {sctyiarhinopto

i

I
,éﬁ:gt':' é’é}ﬁel )arac- 5 teristic. In such case, in view
of the col oly, bapng@,g Lilatd | C, the binder resin may preferably be a

non-cross- lyhi pYiRSidfRlethbsilaRe, Whi ch shows a | ow viscosity at a fixing

t enper at yr e ginjethylbffioghBiytiBaBRR0dne, t oner of the present invention, it is
preferred t Bftetioxy/eiii-B8pyishetiylamink&ihd TBY be incorpo- rated in the toner
particles (idMetioRaly-adpibeasylaminer may be mixed with the toner particles
(external adghiHet, &anple&f the nitrogen-containing heterocyclic compounds represented by the above structural for-
mulas include:
50  trimethoxysilyl-y-propylpiperidine,
trimethoxysilyl-y-propylmorpholine, and
trimethoxysilyl-y-propylimidazole.
The above-mentioned nitrogen-containing silane coupling agent may preferably be used in an amount of
1 - 50 wt. %, more preferably 5 - 30 wt. %, based on the weight of the silica fine powder.
55 The thus treated positively chargeable silica powder shows an effect when added in an amount of 0.01 -
8 wt. parts, and more preferably may be used in an amount of 0.1 - 5 wt. parts, respectively with respect to
the positively chargeable non-magnetic toner to show a positive chargeability with excellent stability. As a pre-
ferred mode of addition, the treated silica powder in an amount of 0.1 - 3 wt. parts with respect to 100 wt. parts

=



using the charge controller, it is possible to nost suitably control the
charge anmpunt corresponding to a deygssgdésg©Pi Ng systemto be used.
Particularly, in the present invention, it I's possible to further stabilize
the bal ance between the particle size di strlbutlon g) e ch Aﬁ
resul't,  wh@HY P cheeebopor Baanell g e pr T % el Eplpg fachen 1 tho g, ¢
possi bl e t@"’Fﬁfr“ieﬁ‘E‘P’p@ 'QF?F BeRvE-meBRred YRR ISHE P p used B K SRy

mutual com AR el findy B3 A by SocP! r&Aorae.ssrznscr es,
in prder, tomgﬁ?‘g #f Q?n% tﬁﬁggéﬁfﬁ“?%?d%pg% elﬂ:@l lﬁm‘g
tt hysi

conttol Per bﬂgé'gorda}nm a Lorbed B
by a fatty P htE Ei¥d idis afes trimethyl hI -
tributyl be o %ggﬁléoﬁammetﬁm'gﬂﬂrgs%b%lnm &hyruaﬁr;:ﬁ:a@y cuﬁ;ﬁ

tetrabutyl @lm{iﬂrmﬁeetbérﬁ lth%ﬂéﬁ@l“d@ﬁéﬁe Si’blﬁ&%@ﬂhﬁefhyﬁmé gne, SLbhldrosthyitrichlorosi-
di butyl §g n Ié?ré'ﬂiﬁlorog!hﬂﬁlizh( résilheOchiofbfhethyldimethiléHoydsli£mb, Qﬂddﬁbsnylﬂ&t:ﬁﬁns €udklas trime-
di or ganot i RnylRMmdreptan, Shibidanétfyl dérlabtes) Libyldimdiniaaétexysilihe) Biingihylethoxipsiiam, dimethyidime-
di cycl ohex hdxysnanandifhbiyidieliaRsianp aBkdnisthgidisibadng o1, & dvidyitettaimethgdistiayanb.el, 3xdiphenyite-
si ngl y or asramethyididilatate,ahd dimehylpolysibxade Bqying 2 o3 2 sikwape gnits herswlecule and gontainingeadhy pe
char ge contoneldmryl groupdogried tosi at theyerminatoniisulessaiiay betrad geneovastamiityre of t¥gor morggy
parti culsar lcpmpuedser abl y be used. As another type of positive charge
control | er, tTheabovementisned teaatingcagens meyereipably beyfsedingp ABPHSE of 1299 W %igsediop the
group repr mh‘t%thbﬁ'"@ah‘ e poyydat Hewevarpthe ahovq traating agerdmay by yspd gt deingl grofyet of
repr esent s the tipated sifiga: f'"&PRT[d@'rsP‘fwsa“ﬁﬂT"éF'i‘ geé%{ % represent a_subst it ut ed c())r
unsubsti t ut ed'"Hl"’l? H“Yﬁﬂf.‘}’“ 'a g paving @ B T)f E‘g 50
é'%’ Poydh,

m)nger 2"na\7a|: %er;gl’;g%:d ?ngf\f\?etsﬂ'c%l pﬂ ?e" Ig P?"ﬁdﬁb'f'

ta?] tyr EPe %] F tFIa‘t' BIH? I rp’;%;er( %%s ne w&ier fCa fIUOI'InF— {14]] olyplert as%ﬁ?e
€ positl ra u Eglene p w ene Ori e, 0 %ﬂuo‘t’cﬂz& o Pd Virflidehé 1tk oﬁﬁ% £ Amon

entirety Oftﬁ et gggﬁm N7 nd et Sura"

be used,j n THg/ &?’v ot o ki @&ﬁQ hermar.,r o198 60

nmet al corrpl ke pife &p aj g m MQF¢0§,{);§CI ically there may preferably

be used al um fﬂ%h@&ﬁ& ¥t¥c‘t@1§ﬁ$h@r@ﬁttrﬁ’smbarfﬂgp((deler)an@lﬁ@é%‘r@nﬁﬂftr&fé@flﬁmaﬁﬂmﬁmg fine

3, 5-di - t er thoRdef ark binbined whifelthd réasaibib fbt fdateER 1y dlBar, thB@ b&urt@ phenbfidhoiiBlickthat the state

preferably dpfe pe&cest the ¥licBthchBEto BRMIGHeEpsARIe (s stibilized lald foPéxalipIB,Qied dktithed Sllica is

di al ky!l 36 Ulpsdvritatt rReh sdparating frorh kné@hei JR&IcR@6 Jhat tHé Ereekti thiaydof 6n tankr dbrasiqpaandredrier or

sal ts or caEelecsontamination latbSpraventaf fromDdezehsing, andothel stability in-charpesblility cere tirtherbe en-

I vatives thaneadf). Anong these, salicylic acid-type conpl exes or netal

sal ts may par Astheitolordnyuspbleh drepissgnt iveentioned desired, & knopn dfecand/ercbigmentimay heused. Ex-

above- ment iapmethersotmay inclodeeartoh blesk, Rhthalocyatine BievPeagpclaBlfie, Rermarsnt Refl, LakeRed Rip)

i s used3u5 damine Lake, Hapsafelidw, Permanepbieliew: Bergziding Yellpw.@f¢se, t he nunber - aver age

particle si zeTher%IP@BthOWﬁg Rigferpliybe, 0. 120t pRIgS: BARS pesferably 015 - éPWt-Rﬂ'Fsepe”"o‘”t

pref er abl y Parte@fErbing P {8 orden "ﬂ"‘!pffée ths dransgprency plan 4P (oyate ec
char ge cont‘Y”dﬂ‘FE’Fe' }gﬁjﬁ‘%}%‘ié }'7 %;ﬂ!i‘%"é’&e"tﬁ‘%ﬂef%{ﬁ%ﬁ ZB?"SG'SF’""‘"?ES’ erabl
|
i

ers
present invg S tm&.a o
characteri SJo ct.v& pﬁ.laﬁ&ag eue‘n érﬁﬁ bfaemmr ﬁnrﬁe ide I 5ABES ﬂre%.greaxoséaaﬁhrg .#zaa
in the gonvgdid emé@bpre B, @héréby StalihaRing Site 3 AdkainBa ARh bishefical B reBif bowder ©
are caused fa@ngdNabesde phriife shdlof OB2 3 Ricrofs, pitleraBl b C fthich B 6dde bativdshek s.mnarsrfeeeve
cont ai Ni NQ ¢an BABRMeA dnd EHeShdlpr@ & teihide fhaliBsARancRE THRIabdition aMELiEtherédmay preferably
tri boel ect rie®ah L 0 vt} va e grdi@ably d.056 5. &; particularly 0.05 - 2 wt. %, based on the weight of the toner.
Such spherical fine resin powder may preferably comprise a vinyl-type polymer or copolymer, more preferably
50  an alkyl methacrylate-type polymer or copolymer. The above-mentioned spherical fine resin powder may pre-
ferably has a charging polarity reverse to, or a weak charging polarity the same as, that of the non-magnetic
toner.
In order to improve releasability in hot-roller fixing, it is also a preferred embodiment of the present inven-
tion to add to the non-magnetic toner a waxy material such as low-molecular weight polyethylene, low-molec-
§5  ular weight polypropylene, microcrystalline wax, carnauba wax, sasol wax or paraffin wax, preferably in an '
amount of 0.5 - 5 wt. %.
The carrier usable in the present invention may include: magnetic material powder such as iron powder,
ferrite powder or products obtained by treating these powder with a resin; glass beads, or non-magnetic metal
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guencyrof the contact between the toner particle surface and the sleeve is
I ncreased as conpared with that 55 33r°t]§8§pnvent|onal non- magnetic toner,
wher eby the abrasion of the toner parQl cl'e and/ or the contam nation of the
sleeve is liable to occur. However, when the non- mafnetlc toner of the
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latent image is represented by an arrow d. The direction of the electric field based on the alternating voltage
changes alternately. In the phase wherein a positive component is applied to the sleeve 22 side, the direction
of the electric field based on the alternating voltage corresponds to that based on the latent image. At this time,
the amount of charges injected to an ear 51 by the electric field becomes maximum, and accordingly the ear

50 ° 51 assumes a maximum erection state as shown in Figure 2, whereby the long ear 51 is lengthened to the
surface of the photosensitive drum 1.

On the other hand, the toner particles 28 disposed on the sleeve 22 and the magnetic particle 27 are, e.g.,
positively charged, and they are transferred to the photosensitive drum 1 under the action of the electric field
formed in the space. At this time, the ears 51 are erected in a coarse state and the surface of the sleeve 22

55 s exposed, whereby the toner 28 is released from both of the surface of the sleeve 22 and the surface of the
ear 51. In addition, charges having the same polarity as that of the toner 28 are present in the ear 51, the toner

28 disposed on the ear 51 becomes more movable due to the electric repulsion.
In the phase wherein a negative component is applied to the sleeve 22 side, the direction of the electric
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35 amni pl’ rQ lln é%%} |ng member such as a cylindrical sleeve to a latent lmage-carrylng member

suchas a photosensltnve member.

In such case, the non-magnetic toner is supplied with triboelectric charge mainly due to the contact thereof
with the sleeve surface and applied onto the sleeve surface in a thin layer form. The thin layer of the non-mag-
netic toner is formed so that the thickness thereof is smaller than the clearance between the photosensitive
member and the sleeve in a developing zone. In the development of a latent image formed on the photosen-

30 sitive member, it is preferred to cause the non-magnetic toner particles having triboelectric charge to fly from
the sleeve to the photosensitive member, while applying an alternating electric field between the photosensi-
tive member and the sleeve.

Examples of the alternating electric field may include a pulse electric field, or an electric field based on
an AC bias or a superposition of AC and DC biases.

35 Figure 6 shows an embodiment of the method and apparatus using a developer comprising the one-com-
ponent type non-magnetic toner according to the present invention.

Referring to Figure 6, an electrostatic latent image is formed on a cylindrical electrostatic image-bearing
member 101 by a known electrophotographic process such as the Carlson process or NP process. On the other

O hand, an insulating non-magnetic toner 105 contained in a hopper 103 as a toner supply means is applied onto
oo 4  atoner-carrying member 102, while regulating the thickness of the toner layer by an application means 104.
The above-mentioned latent image is developed with the thus applied toner.

The toner-carrying member 102 may be a developing roller comprising a stainless steel cylinder. The ma-
terial for the developing roller can also be aluminum or another metal. In addition, the developing roller can be
a metal roller coated with a resin in order to triboelectrically charge the toner to more desirable polarity, or can

45 comprise an electroconductive non-metal material.

Atthe both ends of the cylindrical toner-carrying member 102 as shown in Figure 8, two disk-shaped spacer
rollers 108 of, e.g., high density polyethylene are respectively disposed so that the axes thereof correspond
to the rotation axis of the toner-carrying member 102. When the developing apparatus is assembled so that
the spacer rolters are caused to contact the both ends of the electrostatic imagebearing member 101, the clear-

50  ance between the electrostatic image-bearing member 101 and the toner-carrying member 102 may be re-
tained so that it is larger than the thickness of the toner layer to be applied onto the toner-carrying member
102,

The above-mentioned clearance may preferably be 100 - 500 microns, more preferably 150 - 300 microns.

If the clearance is too large, the electrostatic force due to the latent image formed on the electrostatic image-

55  bearing member 101 which affects the non-magnetic toner applied onto the toner-carrying member 102 be-
comes weaker, the image quality deteriorates, and particularly, it is difficult to visualize a thin line image by
development. On the other hand, the clearance is too small, there can be enhanced a risk such that the toner
applied on the toner-carrying member 102 is compressed between the toner-carrying member 102 and the
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arm nbpropyl triethoxysilane, dinethylam nopropyltrimethoxysilane,
di et hyl am nopropyl tri met hoxysi | ane, gglj pfoQeysam nopropyl trti met hoxysil ane,
40 di butyl am nopropyl tri met hoxysil ane,

nmonobut yl am n I tr| rrgt hoxysi I1ath di oct | am nopr opyl trinmet hoxy|3| I ane
di butyl am s 25 ; Z rmnorret hoxisl ane
pr Yﬁ__)a{ié; ape d ha
di met hyl amoq ﬁ anga 14 |<§< e a e[f vao P8 re l H:F ;%?ﬁ“ﬁ otl:and
trimet hoxysj, é’cfftt%c slg e eof’cor spon ?to erotahfnrl,'axls e sleeve 102
ni tyogerny ¢ i‘;%%ﬁfﬁ gr cef Lk fefostd Ieornot
structural Ofn'Flgm‘é Gaéfe}eﬂ I1 édenBtEé Pgﬁ}fﬁ eval Blg
t ri met hoxy sybeh thetorf-Epying MEMEP hd2RkRd the BiEktdobthtiEhrh )B¥a$fn m%r ﬂﬂ 19 .

The above- nRidg (a8 Rorélh inkyQedtdiabhy@Rd AldREIEEd A UApaRRe BAHRPIbICAtIGHIR:KbK 32375/1 983,
preferably belntigeshiy, A tiRresénbisvehtion] thelthin-liQepféduciBifity %)/ b8 mB4safed Inda ovﬁng maherM
% basedo on t Aforigiblgidge eSmpki$iey thih line€&ciratl @ h4vR Ridth obfR0 microns i¥ Bépiek Dtfer 4 dutadlec d
posi tivel y cobnggaraiitbe i.s) d donditiop sustl @it cdauss orihaldhigd GhvingRARMBEELE 8 mmandiéh imageunt
of 0.01 - 8iendty off:3 (haiftor@)id copirdeo providear by ivhageehavibeanimegh deRsit Bf B3OS thefdby B 1
- 5 w. parebtin acopyimegd asel spmple fon megsme@ent. Ancentalged pomitot imagd of thelsampgle aifdnded by
non- magnet ireeapsnf @ particle anhipaar (uz004530t ity Nivan Reaalbliot Ga. bid yastalmeasurement device, and the
excel | et st"abWidﬁht'%meaﬁw‘e‘hb?'ﬂ%ﬂs 9f en ingicatorRg¢caund the thii line tnage cdmriginodeneepirticles hasa
powder i n arkneNepAgst in B wisitdirectign, e megayramentgoints far he escwidth ere dg@mined sqshat they epr-
EP 0 330 4desPprd e pyemap inewidth, og. NNEESRGROR 1P ERBHTD AgriRimpre linewths. Based Anguch

- preferabl y PRasyrement, e velyig e pf thadhify &‘ea[fﬂ'%i’&ﬂ'@ﬁy lSGa'fH'?éed§ﬁ?°’d"Péfb@e foflowing fonnlgie r

particles. The above- ment4 |1 may be used I n

i t of ri :
{he, sand® 2 i e P 0% tesg .féi. %W ured H@g ruse,.gm'%e? the .
present i nveny Hems b&& o?gn 31 i i“g atter vet i me hlghouage qu &
agent orw t hmé‘ﬂxdt%&?é}é Eisp% Sedlat &Y o%el lF)F. Mmages,
hydr ophobi thﬁkhesa_rg?esﬁécln}ef}%rm ﬁ& ¥ro &’e&eﬁﬁtﬂe Bsh'ﬁ rg@ 65nl1aand
known mgyineyo ifes ge mtThé‘s\éterngﬁ&fes ¥rlofi aﬂhag?ersgrngWe%'uﬁ !h¥atﬁ)d§ﬂ§ Nmﬁlb&)py-
silica powdgyoconditicAsidlidm cBily |ﬁétﬁ5'wﬁlﬁrﬁa% B8 oRESEY By rhdafd 89 agnifying glass The value of
hexanmet hy| dherbdomtichieso ditermiifRl thid itbrred Pdhds t fhle FRkiMYh RUMLRF dPEhin1indsAINEs/mm) of an image
trimet hyl etwhessiisil tha iein lined A tiBarly dépafated 1o iebchivther. AETHE Ybdvé-inSitloAYdMEinbel Rarger, it
al | yi di met hndicetes @higier tesongion.al | yl phe- nyl di chl or osi | ane,
benzyl disaret hyHeséintielowsthé prasent ifventivo wilitbl dbsdrities inTyithehdeteiledth kefenence to Examples. In the
a- chl or oet Hajlbwing fotmutationsi "partsDare baxtseby whightr ] - chl or oet hyl tri chl or osi | ane,
chl oromet hyl di net hyl chl orosi | ane, triorganosilyl mercaptans such as trime-
t hyl silyl mEaBf8 hn, triorganosilyl acrylates, vinyidinethylacetoxysil ane,
di met hyl et hoxysi | ane, di met hyi di ne- thoxyS|Iane di phenyi di et hoxysi | ane,

hexamet Ayl di si | Oxstiarenke Andlipti BEkLebETEREPYAGH Shdxane. 1. 3-diphenyl te-

copolymer (copolymerization wt. ratio:

o o 80/19.5/0.5, weight-average molecular _
weight: 320,000) 100 wt.parts
Nigrosin 4 wt.parts
45

(number-average particle size: about
3 microns)
Low-molecular weight propylene-ethylene

copolymer 4 wt.parts

" Carbon black 5 wt.parts

The above ingredients were well blended in a blender and melt-kneaded at 150 oC by means of a two-
axis extruder. The kneaded product was cooled, coarsely crushed by a cutter mill, finely pulverized by means
of a pulverizer using jet air stream, and classified by a fixed-wall type wind-force classifier (DS-type Wind-

13



tranet hyi di si | oxane, and di net hyl pol ysi | oxane having 2 to 12 sil oxane units
per nol ecul e and cont ai ni ng each onelfgwéybqwh group bonded to Si at the
termnal units. These nay be used one or as a mxture of two or nDre 15

conpounds. The above-nentioned treat&B? ent Wﬁ% ref gbl e used,
amount of 1Force £gssifier, mjg. l?&%‘l?&"”cfri‘e't"PPé'c § g‘ %@ﬁ% ra-fhe”
ts

Hgmwegge*ﬂe’f%%g S R

o §@“‘” i *‘ﬂi’f (B M it

powder . Fur c-:’anun Ital Q) .stmuﬁén%r vc§?1]c tﬁgs Sibthibutien dritHaqnuR QUYERYd rdRFhabnatc toner of
nbr%aéb?e@@y mbdhs biHEC iR ScRRter MAARITRIIWRA a 100

titani um oX gﬁve 2&:% %kfln@% rWere
is preferr %Tcrma i tREat PGk Erib & mahnbd THa tHhus SbiGiRdHradultd 418 sHOWh Y TRY folfoWih Téble
pol y- tq;ra{luoroethylene pol yvi nyl i dene fluoride, or
tetrafl uoroethyl ene-vinylidene fluoride copol yner. Anong these,
pol yvi nyl i dene fluoride fine powder is particularly preferred in view of
fluidity and abrasiveness. Such 25 powder of a fluorine-containing polyner
may preferably be added to the toner in an anount of 0.01 - 2.0 wt.% nore
preferabsy 0.02 .- 1.5 w.% particularly 0.02 - 1.0 wt.% In the
non- magneti c tonerwherein the silica fine powler and the above-nenti oned
fluorine-containing fine powderare conbi ned, while the reason is not
necessarily clear, there occurs a phenonenon such that the state of the
presence of the silica attached to the toner particle is stabilized and,
o%éexaﬁble the attached silica is 30 prevented from separating fromthe
to particle so that the effect thereof on toner abrasion and carrier or
sl eeve contam nation are prevented from decreasing, and the stability in
chargeability can further be en- hanced. As the colorant usable in the
present jnvention as desired, a known dye and/or pignment nay be used. Ex-
anpl e thereof may incl ude: car bon bl ack, Phthal ocyani ne Bl ue, Peacock Bl ue,
Per manent Red, Lake Red, Rho- 35 danlne Lake, Hansa Yel |l ow, Permanent
Yel | ow, Benzidine YeIIomL etc. The colorant content may preferably be 0.1 -
20 wt. parts, nore preferably 0.5 - 20 wt. parts, per 100 w. parts of a
bi nder rgsin. Further, in order to inprove the transparency of an OHP
(overhead projector) filmto which a toner inmage has been fixed, the
colorant content may preferably be 12 parts orsnaller, nore preferably 0.5
- 9 w. parts, per 100 w. parts of a binder resin. 40 Anot her opt i onal
additive may be m xed in the non-magnetic tonerof the present invention as
desired.®Such optional additives to be used include, for exanple,
| ubricants such as zinc stearate; abrasives such as cerium oxi de and
silicon carbide; flowability inprovers such as colloidal silica and
al um num oxi de; anti-caking agent; or conductivity-inparting agents such as
caf bon bl ack and tin oxide. For exanple, when 0.1 - 5 w. %of the
con ucti@ity-inparting agent such as carbon black and titanium oxide is
added to the toner, excess charging 45 thereof on a sleeve is suppressed,
whereby stable charging state is retained. Wien spherical fine resin powder
havi ng an average particle size of 0.05 - 3 microns, preferably 0.1 - 1
mcron ig added to the toner, simlareffect can be obtained and the
shar pness of an imge may be enhanced. The addition anmountthereof may
preferably be 0.01 - 10 wt. % nore preferably 0.05 - 5 w. % particularly
0.05 - 2 wt. % based on the weight of the toner. Such spherical fine resin
powder may preferably conprise a vinyl-type polynmer or copol yner, nore
preferabdy 50 an al kyl nethacryl ate-type polymer or copol yner. The
above- nenti oned spherical fine resin powder may pre- ferably has a charging
‘polarity reverse to, or a weak charging polarity the sane as, that of the
non- magneti c toner.

56
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In order to inprove releasability in hot-roller fixing,

it is also a

preferred enmbodi nent of the presentgd g¥Raghi on to add to the non-nmagnetic
toner a waxy materi al

55
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| 27
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Figure 3 schematically shows the classification step using the multi-division classifier, and Figure 4 shows
a sectional perspective view of the multi-division classifier.
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30 + The sleeve 22 is rotated in the arrow b direction and the magnetic
particles 27 circulate in the arr oG 4 g ogiggCtion along with such rotation.
Based on such novenent, the contact an or rubbi ng between the sl eeve
surface and the magnetrc Ioartrcl e layer occurs, whereby a, Ia er of
non- magnet i ¢ Qwti Aagptnssitvely Corrgratle WH”P'F?B"’&@W‘?%‘W%%T pe %I c
particl es ®epeddedie 00w, partRof the Ragvnagnelp foper piblaak fing poyuleso | d t
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hydr ophobi &*&}Fl g hﬁ{f 33&1%%0 d 50 VR SRR it i ebioBh B 2
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effect guiv h%'&&veio&né kbﬂ&rtrd?: 12t Hafls Rdtarlch &leRea Gith RRRrentyth Rigde &1 €a of the
sl eeve 22. | ngdiding@&HigirO P laplotdsdRsive drumBiRs Rlatddiiethérargbned diréctipobta pefiphéraiaspéeddx ed
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are caused réctibrl 3t b periphéril @peati e mBilsed. ace and magnetic particle surfaces to
the | at @t i nowihe btRahandga fixed haghet 23 ofradeite sitter-tanstwae disposediithe vatatﬂmsmrq%go that
el ectric f itheahgnétio polessherdobwaré dispoteddeshoivoin Figure 2 anddbprovided aynaximupramagpatig fux den-
phenonenon sitgofebqut 980 gads attheswage eftheslebvenh ndn-magnetie bipde@4 camprized @11 myn-thick stfifre
enbodi ment lees steél blade, prd thy grarancebetwean i bladerad thasleevewas sahio 400y @"
portion) for n@eposiie tathepieave 22, adaminaiectyre) opganig PRRtACINAUGS ?P@é@% ‘gﬁ’ﬁ fes,
~ the dir et jsuriacepf thedrum Bean slqciostaiplatgnt jmags gorpyising a ohey Q‘E %?“&}P g;ﬂﬂ ge
i s repr eserﬁ"%MaB‘iﬂ Eﬁ'?‘ %“PBW‘;%IV W??rf@’“lfFrTé’Ef'F?fﬁnch’etf"ﬁeé' the P P AR %Tede 28€

th | t e | t t
pogl ?I v:r (r:]o 5@ ptggef a er na Eidé/ve enEv(lf ntra E&&i EQ ggvéha eh V-
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e 3 herea t
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51 by the .,t s BERe4'157960 tmﬁ:@éreéﬁﬁgb (liEio)08 etsarton'éﬂméées
assumes a II: e%?ésbrmrééh .?.n&efbrémamnhdhe dinfdtér€ 2, whereby the |ong ear
51 is |engt eﬂ§£jp En@nttﬁlaﬁ: 18blé 4,36 oPhhe Fﬂ%oﬂb@&r{ﬁ&&?hﬁgevﬁeackoum . theJBttdrd showdd s r
hand, thg tl@d?\%ad@%ﬁﬁsltf Hﬁénoa&\agﬁeﬁ@ﬁﬁé?dftﬁgbrééaﬂ ifvbrRiel WasdRceldntlin tHirelineveprodédibdity
particl e 27n8tRelut®n,Gind re2Med dobditaye qulity @hethed in 2 irithtsyagasven biten MG;000 sheets of imageh e
phot osensi tfonftidhs.\FittHer, WitCtBpyirigltest perioheshe@rivas loe, velerby the nonfraghedic foperrvbidie presenhe
space. At tihieftidhiweEexclidft ircstbimoniicl charect@istbst ed in a coarse state and the
- surface of t heeminbstonethd hufiSivision ergsiiiseahd thelniassitivptiantstepusadds thiddnstageerase expigiser
from botsh odithiréferere td Bguees@fand he sl eeve 22 and the surface of the ear 51. In
addi tion, chaRefesingiaFigngs 8 bes 4 theenultilivision clgssifier has gide wells (7R 3@6‘?1'@!' ondl adwgar ‘”a“
present in thEheside Wall 73 arddhet lowas walbts amg d Withhiife plgeshgped glagsityl
movabl e dueB8; tgsneptivelys whereby the glaspifying chambenis diyided in %{5%5%’@? é\F °%e'
corrp nent i WallZ3A fpedupRYy nofre &5 opening | t“% F'Eﬁ?'fy“f
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reversely t raush fredsard. The fdeld powiie thiaGeppidd atd Bustl edealadg cudvedtiins 38 dueftathe Soantia
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t he space. isdassified into coarse powder 61, black fine powder 62 having prescrrbed volume-average particle size and
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srde

S wr; 5 tv%':% b

‘Example 2

Anon-magnetic toner was prepared in the same manner as in Example 1 except thatthe micropulverization
and classification conditions were controlled to obtain a toner having characteristics as shown in Table 3 ap-
pearing hereinafter. The thus obtained toner was evaluated in the same manner as in Example 1.
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Thus, the toner particles 28 are reciprocated between the photosensitive
drum 1 and the sleeve 22 surface orgd g oaggeetic particle 27 surfaces. As

t he space between the photosensitive drum1 and the sl eeve 22 be- 10 cones
| arger due to the their rotation, the electric gﬁ p ﬁp

thereby to coftbt e 2pehynd, frbled appegringihgreinafier §lfa'ht gpal Yd‘?‘%gest'sfsé y e s

I ncl udi ng tEI baegectrlc charges due to rubbing with the toner 28, or
charges i nj by mrror image force, or the action of the alternating

el acyric, fiel loh&fl of )t 5L @A InExdribeSMceptHREtRe MidtobTriftion Ne
ot 3 H&ﬁ jrgt Rg{mﬁgﬂ) thgﬁg t am nér 1 k;@ﬁa‘t‘é%teﬁshlééé%ho gggre 3%%-

phot osensi tdod
changes depfap% ra.gremghe bgnﬁle 56 48! SGudebd TR 16 Q4 Adbiner'dl in®harhgie 4l€t € M ned

by the materi aFéQJitséé sThde |ﬁ‘ﬁabﬂe§ ﬁJAﬁngfm&mSﬁér.(blewgthlqﬁéu@SmQ&s wéie Gtably\Sbtained.
descri bed above, the ear 51 of ﬁe magnetic particles 27 assunes a minute

and i nt gpSepdinpbati on state. After t he devel opi ng operation, the nmagnetic
particles Z7 and toner particles 28 not used for the devel op- nent are
recovered to bDbat@avsfpogipely charyestiatetroptobio gry piotdss il andQ. 3. pant of polyvingideriedisy e
22. The sl esdefiizdpowden (dverage wiylaryreidicle oke: phgit 0.3 oricranyweightaverage maleeular wsight (Nwie
sl eeve is cadn00) wate@ddedyo 100 paitsxy theBlacieine pbwdscprdmaanetic tengr) paindddn Examplade
of such 18y| andehixed therewith hysieans ofia ensehalrnikey therebit te phtain a BafcPRRRIC ioner(exaNTH additiens o
and st ai nl esredug. @glusing the ﬂm%olti%ned Serimagnetigrionst, 84ve-grwonept 4%?“%?'&%?&?@% fS‘n‘Eﬁht
The non- rragw@m"@mtebﬁﬁe'ﬁm flding to the resent i nvention, when us

one- conponent ToRHDYS Ahfpiopd deyeiope ‘f"%‘feé?"‘aa&? ﬁnéedaflﬂ Examale own

rret hod \/\/ner'él""ﬂ"eaf1 qpagaspg hersinater 'ihg"eéﬂ’é"\‘?ép 'f'?-,gef W@P"%%WF?Q%@?:'W&‘@ A eq
fny(ﬂ’m'a imaghaYaliar 1 yi ng nenber such as a cylindrical sleeve to a |atent

|nage carryLn nber 25 such as a photosensitive nmenber. In such case,

t he non-ma 8 2oneri s supplied with triboelectric charge mainly due tothe
contactthereof with the sleeve surface and applied onto the sl eeve surface
in a thip layerforarodbeihked pedesstdr thesiion- mag- 106t wt.pames i s forned
so that the thickness thereof 1s smaller than the cl earance between the
phot osensi tive nmenbe(Mand 500680 ceybass taradmidiiami ng zone. In the _
devel opnent of a latent inmage formed on the photosen- 30 sitive menber, it
is preferred to causpoihb hBa) nage@t?@ toner particles having triboel ectric
charge to fly fromthe sleeve to the photosensitive nmenber, while applying
an alternating el edtPréifrtebutpbeakksy k¥ 3fHist osensi- tive nenber and the
sl eeve. Exanples of the alterpating electric field may inc a pul se
electric field, or aﬂeEPECF#E fiel d based on an AC bi as"n"o Lé‘g%superposmlon

of AC and DC_ bi aseggveﬁgleculgfg‘%f Sélﬁéé@ylaé}xee”b()d' nment of the nethod and

apparat U8 using a per corrprl S one-com ponent type

non- magneti c toner a‘é‘EﬂgﬁbHQ EB ?fesent i nvention.3 Raf gfaritag to Figure

6, an electrostatic |mag IS formed on a cylindrical electrostatic

I mage- bearing menbegrb8h BYaakknown el ectrophot ographis wit.geats such as the
[ | .son process or NP process. On the ot her hand, an insulating

oo e Tont G Ul kel ik e iﬁ ol Bndheh8 DneE WP LR ANS 1
~applied onto éwt %@iatl rbdble dbi é Spebifi §1 %Pdanﬁo §) was added

thi ckness of, 15&]& ﬁé?l@%f the Bidkin Nowaét oBiRed dbeie a%‘ml%@d’atﬂ&e 48 of a Henschel mixer
above- ment i pBRel th BltANA nﬁ%ﬁ\ﬂ%hdr% sleNslirigRsic Wnbrhextdifl édamsn .ﬂ&mbt) ed toner. The
t oner - cagr yi NghoBishementibied BRYK fA6 pewddiveleaRiphlicis Site ditribGnTtd., 8k SPwR InThtd Nape S S
steel cyl i npifing hefshaft: 10tpaits éflthel Mah-madiRtictones (eReinaIgadaifdnl piodudowas aib@e witeso parts
al um num or ofaéifite batfier (olumb-averdge pataticleisiér, 35 iiveons)ay ettipa twg-coropdneant devalnpdae a
metal roller aaethesiprapaied tao-tadipbiient develspdewastcbarpediilnd edpgiod machik hyvinglaaagerpbdee
t oner t o nosikconl pistasedsities doarh capaliie/qf foomingapvsithe electpostic Isientdmage (NR:2T550,anidh Hy1Ganon e
non- net ade nKK whigh had Aedninandified $v tiat il soubifuse Mvoeprhpaneht devaloper. @ndimageformgationdests of
menber 102 #%009Isbasts using finyel deve®pmenjwere cankduatddaped spacer rollers 108 of,
e. g., high dersiatrgsulh@$ showmip|Tehiet 2ppearingResrirefter, eiday high-augliy imgoesovere fiablyopiained, e s
t hereof correspond

Comparative Example 1

55
Black fine powder (non-magnetic foner) as shown in Table 3 was prepared in the same manner as in Ex-
ample 1, except that two fixed-wall type wind-force classifiers used in Example 1 were used for the classifi-
cation instead of the combination of the fixedwall type wind-force classifier and the muiti-division classifier
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td the'rotation axis of the toner-carrying nenber 102. \Wen the devel opi ng
apparatus is assenbled so that the Sopsseuedsd | €rS are caused to contact the
both ends of the electrostatic imgebearing nenber 101, the clear- 50 ance

bet ween t he ! %g OFtatIC i mage- bearlng nenber 101 and the toner-carrying

nmenber 102 ned so t kol rger t han tqﬁﬁ} %ﬁjq3%1of t he
hus T pared non rof omparatlve ample 1, percen e non-

t gner ! ayer é'b !:Igsq:fg [ﬁ §: i ﬂe%raﬂg I?ereo med resent in-

above- ment 'vQ %I @Q&?a Wm Wa@ g rt nge t t nvention,

plr eferabl y ghatheval r (N )f(%tbb GoldmeS#) @ﬂﬁeendnsnabﬁ)é&c ﬁérQ) rath %f 5 microns or

el ect r ost atgrfanek Rlidréer @thﬁ@ani BfiHed InTROReseMilVBfio® Whirbiy thd @hditions feddirfed in

i mage- 55  thdtadeht e REE n &Lt.éﬂ@a erhe periicRCdi dlstButidR Br MEXEER drer SuRiilRE aBtPIs! €

onto the t GAGWTiFHE foldwiiy TaReREer 102 be- comes weaker, the inmage quality
deteriorates, and particularly, it is difficult to V|suaI|ze athinline
i mage bwrdevelopnent. On the other hand, the clearance is too small, there
can be enhanced a risk.such that the toner applied on the toner-carrying
menber 102 is conpressed between the toner-carrying nmenber 102 and the 12
EP 0 330 498 Bl el ectrostatic i nagebearing nenber 101 to be aggl onerat ed.
Incidentally, thespacerroller 108 may preferably have adi sk-1ike shape
havi ng & di aneterl argerthan that of the sleeve 102, and a thickness of
about 5 mMmm- 1 cm Two spacer rollers are generally disposed at the both
ends of the cylindrical sleeve 102, so that the center thereof corresponds
to the rotation axis of the sleeve 102 5 and they contact the
phot osensitive drum 101. The spacer roller nay be disposed so as to be
rofatablfe or not. In Figure 6, reference nuneral 106 denotes a power supply
for devel opi ng bias for applying a voltage be- tween the toner-carrying
menber 102 and the el ectrostatic inmage-bearing nenber 101. The devel opi ng
bi as vol tage used herein may preferably one as disclosed in Japanese Patent
Publ i catd on (Kokoku) No. 32375/1983. Incidentally, in the present
~invention, the thin-line reproducibility may be nmeasured in the follow ng
manner. 10 An original image conprising thin |ines accurately having a
wi dth of 100 microns is copied under a suitable copying condition, i.e., a
condition such that a circular original imge having a dianeter of 5 nm and
an i mag® density of 0.3 (halftone) is copied to provide a copy iInmage having
an imge density of 0.3 - 0.5, thereby to obtain a copy inmge as a sanple
for measurenent. An enlarged nonitor inage of the sanple is fornmed by neans
of a particle analyzer (Luzex 450, nfd. by N hon Regulator Co. Ltd.) as a
measur enent device, and the 15 line width is nmeasured by neans of an
i ndi cat 8t. Because the thin |ine i mge conprising toner particles has
unevenness in the width direction, the nmeasurenent points for the line
wi dth are determ ned so that they cor- respond to the average |line wdth,
i.e., the average of the maxi numand m ninmumline w dths. Based on such
mggsurepgent, the value (% of the thin-line reproducibility is calculated
accordlng to the following fornula: Line width of copy inmage obtained by
t he neasurenent[err] 20 Line width of the
original (100 microns) Further, in the present invention, the resolution
may be neasured in the follow ng manner. There is forned ten species of
ori gi naks i mnages conprising a pattern of five thin |lines which have equal
line width and are di sposed at equal intervals equal to the line width. In
these ten species of original imges, thin lines are respectively drawn so
that they provide densities of 2.8, 3.2, 3.6, 4.0, 4.5, 5.0, 5.6, 6.3, 7.1,
and
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25 8.0 lines per 1 nm These ten species of original

i mages are copi ed

under thhe above-nentioned suitabl e gopyap 408184 conditions to form copy inages

whi ch are then observed by neans of a magni
resolution is so determ ned that
thin lines (lines/mm of an inmage wherein all

fying glass. The val ue of

t he

it corresponds to the maxi mum nunber of
the thin lines are clearly

separated from epch] of fer. AS (he above-nmentioned nunber 1S larger, |it
i ndi cates a higher feso¢lution. 30 Her ei nbel ow, the present invention
w I3y_-be described i hFlrther detail with reference to Exanples. In the
following fornmuljati pds] o pastss ale parts by wei ght. JFxasple o350
Styrene/ but yl ry| @& ¢/gli vinyl Benzenel copol ymerl (ebpohyngrigatison w .
ratio: 80/19.5/0L & | Smi ght-average nol ecular Wwei ght @ 320,D00 <
100 wt . parts Nigres i 4
Wt . part 3o 45 o (nunber-average particle size: _about 3 njcrons)
- Low nol ecul ar we éh.;propylene-ethylene 50 copol yner
4 w.parts Carboj'gbl &k 5
Wt . parts 55 The pbBoye; ingredients were well blended in a bl ender and
mel t - kneaded at %O oCllsy reans oh ad wo- ai sNextr ueer — The kmeased
product ®vas cool d, ooxkseky Obusbedobyaa autter &l by kineby pul wer| zed by
means of a pul ve Pz sing jet air streamTand cfassified by a fixef-wal
type wind-force glagg fier (DS-type Wnd- 13 EP 0 330 498 Bl Forcg
Classifier, nfd.}bylN-poon Pn : } 51 fied
powder oduct. U tfa-fine powder and coarse power were sinultaneous|y and
prigci sel’y renove f'qy1the cl assified powder by neans of a nulti-div}|sion
classifier utilifing-alCoanda effect (El bow Jet C assifieravail abl ef fom
Nittetsu Kogyo K K )& ﬁherebyto obt ai n bl ackfi ne powder (non-magnetif
toner) having a nhunp&l {&yer®@geCparti €} e 3i 28 of, 7777 fil crOnsT 5 Fhe|thus
obt ai neds non- maghgt | & foner~shvwee assatdr gfi ?n@;gng‘p@tlgn 8f @efu/g
with respect®@to pmr £X |ternal nagnetic field of 5000 oersted. Thew
nunber-basis‘%distlsi het if on and vol ume-basis distribution of the thus
obt ai ned noms maghgt {c foner of positively chargeable black fine powder were
nmeasured by neang A(Coulter counter Mddel TA-11 with a 100
m cron-aperture j & { e fabove-descri bed manner. The thus obtained resylts
are shown in the Bo kpwing Table 10 1. 15 20
o ﬂ o n oo} [o0] [0 (o)) A= N — o~ o Q o
Hlm = « ®m © oo w & =« & © © o o
+ - = &N N v
%5 e
a
W ’
L o0 :
e w0 - I~ &~ M ©® O O W T N W N - @~
4O Mm O — O 1N n N I~ = O W -
@ - S N W M W N W S O 0
.g-l-‘ - 4] o o] ~ ™
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4
o~ r~ o -r un o (o] o o (=] (=) 9 o o
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o H | i. { L ! 1 1 1 1 ] 1 1 1
50 8 [ 8 N~ o @ v O ®w 0 O O o o o
a |9 T e e 9 e n e 99~
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55

0.5 wt. part of positively chargeable hydrophobic dry process silica was added to 100 wt. parts of the black
fine powder obtained above mixed therewith in the same manner as in Example 1 thereby to obtain a non-
magnetic toner (external addition product). 10 parts of the non-magnetic toner (external addition product) was
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25 30 35 40 45 50 55 14 EP 0 330 498 Bl 20 EP0330498B1 0.5 wt. part
of positively chargeabl e hydrophobigp odfaly sdargacess silica (BET specific
surface area: 200 [err]/g) was added to 100 wt. parts of the non-magnetic

toner of blac kwnft | ne %)quga_te()béf? I{ Blelg? g\?e%eepand Xe4 mlcpoeng)eto ogtam atwo cor%go%ggt a
Henschel mi VEugP- A
non- magnet @ ‘ie E'(:S‘r 8 éP%Tedé?E LSik asicnd ﬁ?bbeﬁﬁg ""9%? 'PPFS?&T’SV\? Ynfler §t5 sAme f°§'d'8‘f"s_

ferrite caffl me- av e i

In e 'can e%qer F’f‘ Elgs éma?ka%ll r%tn?Je 4& {emggemgfogyhe
ObtQiN § DPYgans .ve,hira Thf ?reaai " wﬁq anfag e b
non-TragRet kgqt e s R30I HAQU oA IRGHArinbtiohd, 8 imay @ URHY iRthe solid _
particle Sippg sk Eié Léd%ﬂd lﬂ@ inViRd rbﬂwﬁcl['}l bRGESluticHdefeRordsu. ﬁl ¥Var, the wohéleo 3
appearing Q&hfibiadsiGbe hus prepared one-conponent devel oper was
charged i n anmrRGER a hm,ﬂ}g'réb{é&%b&md’}g)emd@éﬂ ce as shown in Figure 1, and a
devel opjng test was conducted. 10 The devel opi ng condi tions used I n

t hi s i nst anempdrativeEximplered Wi th reference to Figure 1. Referring to Figure
1, a photosensitive drum 3 was rotated in the arrow a direction at a

peri pheral spiveldatioh wa)édnducted ixdhe st anammeesssn Bxagple 1skaptthat 8 Bnermasghawadrdragie 3
mm di a. CYyweasubed ingtedud of tom egrsmagdet’ tomefused in kemple 1sur f ace had been subjected to
bl asti ng t r edn the resultayt images dhirsljpbrewerecehtagginatedin peverdkplaces presynapblydye tothedggregatas e
arrow b di -of torat partigieseand sheygesolufignerag B.6 . Tp salid blaglpatierp, partigularly the imer partion

ot her hand thegeof h%ﬁgﬁé‘td%styéfa"&‘ah@ e linedmagegpeihe edgp goripnof tip image &lrthen foghe
rotating slcgﬁﬂﬁé“aﬂg‘ '8 gpof faams opRiEretaRsht meog Pty wasiwihetdeterigrpied iisusersiug copying.
shown in Figure 2 and jt provided a maxi nrum magnetic flux den- sity of
ab%ﬁt 9%0 ﬂmwgurface of the sleeve. A non magnetlc bl ade 24

rised a %;E 5931 as conduscgeg1 anh laegs S reaesI in Exa%d (%ce ttFu{Eg tct(ﬁer %rsf}mﬁﬁn .]%glte\geen

t he bl ade he 'sl'eeve 22,

ﬁstg ? gn - n §ﬁ
a | ani nate-Tyg e oU%a%e\Q@aﬁt Al R w&kombthat € 20
Sur {80001 (hn ARy S&Ms(?éﬁé?ﬁab e tHe%&@erQQﬁthrﬁﬁMnﬁer e 46
‘pattern COlfitdyShd'le ﬁnaggaﬁ sifetrefibd. PafllibrlY, ifidcedsile BFYingPAS imagd den&@Qvayquﬁé
formed. ThQeféBal sBeR iRsje YEAIEY el furfibriitleRoraBiibechiRe PAoPRNS parecisstbhalied alP&os et
to 350 mM ChRlatdiBYe désélaﬁ,gtdg@ceabove ment 1 oned appar atus, nor nal
devel opnent was conducted by applying a vol tage hav-

30 Comparative Example 4

Evaluation was conducted in the same manner as in Example 1 except that a toner as shown in Table 3
was used instead of the non-magnetic toner used in Example 1.
In the resultant images, the image density was low and the contour was unclear and the sharpness was
385 lacking, because the cover-up of toner particles to the edge portions of images was poor. Further, the resolution
and gradational characteristic were also poor. When successive copying was conducted, the sharpness, thin-
line reproducibility and resolution were further deteriorated.

Comparative Example 5

Evaluation was conducted in the same manner as in Example 1 except that a toner as shown in Table 3
was used instead of the non-magnetic toner used in Example 1. '
In the resultant images, the image density, resolution and the thin-line reproducibility were all poor. Fur-
ther, the edge portion of the image lacked in sharpness, and the thin lines were interrupted and unclear.
45 The results in Examples 1 - 5 and Comparative Examples 1 - 5§ described above are inclusively shown in
the following Tables 3 and 4.
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ing a frequency of 1800 Hz, a peak-to-peak voltage of 1300 V and a centr al
val ue of -200 V, to the sleeve 22 25g0y.4y0es, Of a power supply 34.
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Example 3 5

were controlled to obtain a toner
3 ap- pearing hereinafter.

Anon- magneti ct onerwas prepared in the same manneras in
Exanpl e 1 exceptthatthe m cropul verdpzabh gga ggnd cl assification conditions

same manner as in Exanple 1. As a result,

havi ng characteristics as shown in Table
The thus obtained toner was evaluated in the

as shown in Table 4 appearing

hereinafter, clear high-quality inmages were stably obtained. 10 Exanple 4
0.5 w. part of positively chargeable hydrophob| C dry process silica and
0.3 Wt. part of—petywiayHdene—fttu—oride—firme powder (average primary
par 'c1 & size: {abbut (.3 m cron, weight-avdrage nol ecul ar wei ght (Mn):
300, 000) were added 100 wt. parts of thd black fine powder (non-nmagnetic
toner) obtained i jé nphe -1, 15~ and m xed t kerewi tth By ®/eans of a
Henschel m xer {t h¢Fedy t® obta nwa mon- magret it toner ffextrer nal adgiti on
~ product ), By uging3fiq thus obtai ned non- gnetl c toner, a tjwo-conmonent
devel oper was prep@=2d in the sane manner as in Exanple 1. The t husi
obt ai ned devel gpel evatvated—Tmtihesa manner as 1N EXadpl e #. As a
result, as shown iin Jgble 4 appearing herer.nafter t here were.qé‘bt aiened
better inmages gxce¢lI®rt in inage density and stabl lity 20 | nal"hage:
qual itys Exanplie % 2§ Crossli nkued I ester rediB” &
100 w . parts (Mv ¥ 58,000, %Yl a"ss"‘ira’nsmlon. pdi gf % [er:rg) 30
3,5-di-t-butylqal | @Bilcpeigl ety salt 1 8 g 2 2 4 |5 o
1 wt.part 35 =8 | = Low mol ecuFar wei ght propyfene et HyZahe 2
copol yner 54 3 wt.parts Carbon bl ack®g
pafts 40 By ust fig the above materi al s, lbl ack fine powder s rﬁ’epar ed
|n\t/he sanme Jmarngr—as—-r—Exanpte—t—06-3—wpart of negatlvelgd'%har"geabl e
hydr ophobi c $si lliga (BHT specific surface area 130 nR/g) was ed &g 100
W . parts ofy the"ljl agkl fi ne powder obt ai ned. above and m xed thseiewi-gﬁ by
means of, a Eengcpel fixer thereby to obtai ni a negative chargedbhe 28
non- magneti @ t drgrl (&xt ernal addition produbt). 45 The pfone- melt i oned
bl ack fine powder |showedsa article size dibtributi o, &te | dB°shawl in
Tabl e 3 ap- pedrfnig Berelnafter. 10 Darts of the “hoMt ndgnétikt Y 8ner® s
(external additii o pgodutt)™weS M xed with 90 ‘parts “of ferri .Eg-‘éarr%éu“r
(vol unesaver agg pdradigi £l e size: 35 microns)ito obtain a two- :cﬁrﬁonemta
devel oper. The |t hys, grepared two-conponent blevel oper was chal gq&d in
copyi ng machi ng hgve g} an amor phous siliconiphotosensitive df capaﬂl e of
formng a positlivg @ebtrostatic latent imaje (NP-7550  nfd | B~Candil 50
K. K.) which had bdengmpdified so that it cotld use a two-conpondnt = ®
devel op&¥, and image?ar mation tests of 10, G)OO sheets using has eal w“w'P
devel opnent werje con@,tgd ~Asga Lesult, as.shgml N Tabl & 4 a%ﬁear? H
herei nafter, cllear{hizph- ‘dua‘l”lt‘y |‘Erad%s vvere.st%lbl@ dtbtafnétl ar IaH?ve
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Bl ack fi he powder (non-magnetic toner) as shown in Table 3 was prepared in

the same manner as in Ex- anple 1, exgepdsohbedq two fixed-wall

type

wi nd-force classifiers used in Exanple 1 were used for the classifi- cation
instead of the combination of the fixedwall type wi nd-force classifier and

the multi-division

1. In
the thus prepared {non- magnetic toner of Conparatiye Exanple 1, percentage
by nuxber of the ron- gnetic toner particles of +5 mcrons or snall ér was
smal ey than the rangedt hefreof defined in the present in- vention, the
vol une- aver age parjticj ¢-gize was larger than the tange thereof defingd in
the present inventfionf g5 | ad he JalQe Jf (% by inutfberG (NR) /&% k& yol une
(V)) of the non-ndHgnet ifeitioner par a i cbesoof 5 m'(grongs o smul Per 9 syl arger
than the range thgreof %dgfli néd &h the Hresent invent iconc whereby the
condition® requirgd i ?u‘t\ present invention wereinot satisfied. The
particle size distiri ?gn of magnetic toner obtaiined above is shown}in the
followi ng Table 2.] 101520 25 30 35 40 45 5055 ’}rg EP. 0 330 493.B1 0 5
10 15 20 25 30 35 4@ 8E !
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45 50° 55 0.5 wt. part of positively chargeabl e hydrophobic dry process
silica was added to 100 wt. parts gdoidnqedsack fine powder obtained above
m xed therewith in the same manner as in Exanple 1 thereby to obtain a non-
magneti c t%”% éext ernal addition product). 10 parts of the non-nagnetic
toner (ext addi ti on product) was 19 EP O 330 498 Bl m xed with 90
parts of ferrite carrier (volune-average paraticle size: 40 nicrons) to
obtain a two- comgienk /8a¥ghopery1dhesdesnpblisddmshalevel oper was subj ect ed
te_jymage formation tests under t%e sanme conditions as in Exanple 1. In the
resul tant inaeges, dopoliymeer (papblghesizetbokabty yaiditauded from the | atent
i mge formed on the pho- 5 tosensitive nenber, the thin-line

reproduci bil ity wad/185590uhi, cheigBt paverage moledkar n Exanple 1, and the
resolution was 4.0 lines/mm Further, after 10,000 sheets of inage

format iions, the i Wajehdsn32Py0PA)the solid bl ack patt®l Wk dssed and the
thin line reproducibility and resolution deteriorated.,K Myreover, the toner
con- sunption wWAS-IRSFE " The results are shown in Tabl% W -B3F&S i ng

herei nafter. 10 arative Exanple_ 2. I o) conducted in the sane
manner as in Exag‘glrﬁgmfggi@g&rasﬁapaﬁgf’agrg?%“shrhbgmn Tabl e 3 was used

i nst ead® of the nony ﬁag:%hisg toner used in Exanple 1. 15 In the
resultant inmages, thin lines were contam nated in several places presunably
due to the aggregri-gplekuliareieRghti pL8pyland-étigy1&s®l Ution was 3.6
line/mm The solid black pattern, particularly the inner portion thereof,
had a Lpwer inmage cdgaivimert han that in the line imge aingk igertexige portion
of ,the Tnmage. Further, fog contanination in spot forns occurred, and the

i mage qual ity wSarfent bdactet eriorated in successive chpittqRRrtE

Conpar ati ve Exanpl e 3 Eval uation was conducted in the same manner as in

Exampl e 1 exeRibovelifitedRnts MR wel Blefie® W idhdet 3R Reltknbiid bS186lot Bph&as ot twb 1€
NON- NB.g§ e tdxi extAG] Thi kiR dddproac@ Wi Boldd, cobBly BlaRh BPLhttbriii] AndyPuRBidedty meaits
drum had rephpivieizet usingetxit sirsaRrQenddiistifiet by a fikkd-Wall typb wib-forde clegawaRb oildirsa cladbified
turbed. Hpswdes prodich @itiadine powdsBahd codse poamwekeasihiyitatkoBdyidnd prbcissly deinBvet Ifrain SHec
st ep, wherdssifiddrpavdef By mdaas of @ maltigitvision dassifidr witidhgtalGeandaatierct (Ebow Udt Clacslfiter evati-cd.
Par t i cul ardble fromNitetaudegwiKie), thepey tagbtait hisck fima gewddeingi-hagnetizsonbi) having a number-
decr eased axeragetpadicle niggyef 7Guridronsy was furt her deteriorated because poor toner
particl es rehhendmberdats detihytionrand yalume-tiagis dipfebutien/f theihus gbteinad nop-mag@tic toner of
Conpar at i \Resitively gigrasable bigdk finanowdes ware neaayrad e meads pie Goriter equpter Madel Taql with a 1G9
Exanpl e 1 "eigengpertym iy theaboysdescrijed mangeinT e thus gbpipedsesylissare shown jnias falloying fflablen o
non- magnet¥c toner used in Exanple 1. In the resultant images, the inage
density  was | ow and the contour was uncl ear and the sharpness was
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Figure 3 schematically shows the classification step using the multi-division classifier, and Figure 4 shows
a sectional perspective view of the multi-division classifier.
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30 55-22 EP O 330 498 B1 10 O 20 m 23 EP O 330 498 Bl Exanple 6
Styrenelbutyl acryl at e/ di vi nyl benzpig@apsgg@nol yner (copol ynerization w.

rat [ o 80/ 19.5/0.5, weight-average nol ecul ar 10 wei ght :
I’OSI n
itively ¢ I ydro, oudry $ si (%EqJ
\ile:M h'? ar f, z détl% tﬁ’gé ﬁef'}}#&g p«%:]vd%r% obta%e?ﬁov;i ca“?\d mlxreﬁ’gerem by meansﬁ%q IEZ@?'” ar
3 W? p el ixer ama ositively chargeable one-component developer comprising the non-magneﬂc
p oduc}n
WS p rt Qﬁﬁee-h %n%rt&emuledm Qﬂ‘gggizé cﬁstn‘ﬁ:uﬁgn% mtﬁ'aﬁia ctenstl
rrel t- kneadggls @).Q é/an%b%aﬂér 25 axi s extruder. The kneaded

product was qqaihe&bre;ﬁﬁaa&edom &ﬁmae.qadaxuc%nwag 8ifard@H Inlan mfabaﬁwngnauvus;mg;&d by
nmeans of avifdls\eREwWnaeEigiss, 364 4 &R,enaﬁ.ﬁg tésl WRdBAquasdl cl assified by afixed-wal
type w nd-f Of‘IﬁEdéirblaﬁﬁy chhdtiohusoDih Biishindaneé &6 Siplain@elwiRerekerice S FiSUvCE. In Fidufel6oths i | ne
powder fndomempehefit@ariopsha DEcABtained ih @ ld@RIdHdr ¢haiiber 108 B@bied i artigmiayee fdrmi britdithé he
cl assi f i edsyfacalsfa cliitdrical aleevedD2 of stililebs stabi a8 atbr@Rcatlying Miednis @dtatig inlthezlirexgjoreof an
Coanda ef f emdw 10EbYhemadiom Glaasesns 106 for fovnaing the laysr of thiertaner. Whe Yeeves 102 likalippasetndtr ) |

t her eby t otoaiphetesenditivedrim fl@1has ap electostaticiroasermaldinghéans, conneisig dnarganigphatocnadisr -

30  aver algyerpamving@l negativerlatentimage.crharimininimsspacehetweamtbe sledys 402and thetphétongrsitiye
and vol @nmedtymdPErotatiag ip the direclion obdn armw 19%ieieet iotebeyt Adnisens- nagneti c t oner of
posi tively cHaihgdeypprmast. abirs ¢f 209 Ha(d3Rgedep ﬂl&‘?'@drﬁ’éﬁé’a@%ﬁﬂ‘glﬁy"“ iapand DChiasyias t er
count er Np@eiedihetween {hephotosensifiye H‘i“E'r’GFm angbe lggve 105 by acaltanialing elgettic fiqidyanplying
manner . ThESHHIE: Ghaleyerire pbsprpatessaveioge{Fmpd oibpsionts 105 i aaggmest shout 2

microns, a charge amount per unit area of 7.0x10-2 uc/em2, a coating amount per uni fem2,
' 20 By using the above-mentioned device, a negative latent image formed on the photosensitive drum 101
Nt was developed by causing the one-component developer 105 having positive triboelectric charge to fly to the
latent image (normal development). Thereafter, the resultant toner image was transferred to plain paper by
using a negative corona transfer means and then fixed thereto by a hot pressure roller fixing means. Such
image formation tests were successively conducted 10,000 times thereby to provide 10,000 sheets of toner
25 images. The thus obtained results are shown in Table 7 appearing hereinafter.

As apparent from Table 7, both of the line portion and large image area portion of the letters showed a
high image density. The non-magnetic toner of the present invention was excellent in thin-line reproducibility
and resolution, and retained good image quality obtained in the initial stage even after 10,000 sheets of image
formations. Further, the copying cost per one sheet was low, whereby the magnetic toner of the present in-

30  vention was excellent in economical characteristics.

Example 7

A non-magnetic toner was prepared in the same manner as in Example 6 except that the micropulverization
35  and classification conditions were controlled to obtain a toner having characteristics as shown in Table 6 ap-
pearing hereinafter. The thus obtained toner was evaluated in the same manner as in Example 6.
As a result, as shown in Table 7 appearing hereinafter, clear high-quality images were stably obtained.

Example 8

0.6 wt. part of positively chargeable hydrophobic silica and 0.5 wt. part of tin oxide fine powder (particle
size: about 0.4 micron) were added to 100 wt. parts of the black fine powder (non-magnetic toner) showing a
particle size distribution as shown in Table 6, and mixed therewith by means of a Henschel mixer thereby to
obtain a one-component non-magnetic developer.
45 The thus obtained developer was evaluated in the same manner as in Example 6. As a result, as shown
in Table 7 appearing hereinafter, clear high-quality images were stably obtained.

Example 9

50 0.6 wt. part of positively chargeable hydrophobic dry process silica and 0.2 wt. part of polyvinylidene flu-
oride fine powder (average primary particle size: about 0.3 micron, weight-average molecular weight (Mw):
300,000) were added to 100 wt. parts of the black fine powder (non-magnetic toner) obtained in Example 6,
and mixed therewtih by means of a Henschel mixer thereby to obtain a one-component developer.

The thus obtained developer was evaluated in the same manner as in Example 1. As a result, as shown

85  inTable 7 appearing hereinafter, there were obtained better images excellent in image density and image qual-
ity.
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85 40:45 50 55 24 EP 0 330 498 B1 5 0 dP 0 55 Figure 3 schematically
shows the classification step usingppbssgagii -division classifier, and
Figure 4 shows a sectional perspective view of the nulti-division
classifier Zq 1 EP O 330 498 B1 0.6 wt. part of positively chargeabl e
hydrophobiw-g'—-oprocess silica (BET specific surface area: 200 [err]/Qg). was
added to 100 wt. parts of the black fine powder obtained above and m xed
therewi th by neanerebstihked peheéstéxearedirer eby t doSbweti.paxtsositively
cF@pgeagol e one-conponent devel oper conprising the non-nagnetic toner
(external addition pMedectd,080, gladsetedmsitimanti oned non- magnetic toner
showed a particle size distribution_and various characteristics as shown in
Tabl e 6 appearing hepéntafTe). =Th@ T®Us prepared one- conponent non-magnetic
toner was charged_in an inage formng (deve] oping) de- vice as shown in
Figure 6, and a d8v8réprkgbRE¥isabictbheRE¥Y. The devel oping conditions
used in this. instance are gxpl ained with reference t0 ng%érrq: 6. In Figure
6, the 10 one-coan‘F'réﬁ gavél oper 105 contained in a devi oper chanber 103
is applied in a thin |ayer formonto the surface of a cylindrical sleeve
102 of stainless sieelmﬁé afa(}ner-.c%ré]ir&%blrrearls rotating in the direction
of an dfrow 107 by ‘PRe" R iU of 2 teahs £10r forni ng the | ayer of the
toner. The sleeve 104thy1&isRQRdyRear to a photosengi{kVgafym 101, as an
el ectrostatic i mage- holdi ng nmeans, conprising an organi ¢c phot oconduct or

| ayer carrying a negabonebladient i mage. The m ni num 3patepdetsveen t he

sl eevezg.oz and the photosensitive 15 drum 101 rotating in the direction of

ap_arrow 109} 586k, 4.0, e NRRAbis, R e fEiaSwas!pRphiifin 4R \E MO REREE i.ﬁg)%% gOf
2000 Hz/ 1 305.3%? ror el e%blpﬁ'fdé?l?dbﬂgiuérle Jgi{%%f;@ afa: 100 ) and 5wt
appl i ed befRplindi8 hbkied Bk b5 elpuitible Siel Modbs bt o el
al t er nat i Ngadyidé tdpbimdr wateCudddnth Yoo NGk, paR8Fthd Biltek fihb BokdRY @bn-MbgnbitQoner) obtained
one- COoEPONgRle e MREARGEWith®Y FBShs B2 HeRihet Infkerifereb & obail aﬁeéameiﬁﬁﬁﬁ?ée‘éb@fmefﬂaﬂm
25 ponent non-magnetic developer.
The above-mentioned black fine powder (non-magnetic toner) showed a particle size distribution, etc., as
shown in Table 6 appearing hereinafter.
The thus prepared one-component developer was charged in a copying machine (NP-7550, mfd. by Canon
se K.K.)having an amorphous silicon photosensitive drum capable of forming a positive electrostatic latent image
and image formation tests of 10,000 sheets were conducted.
As a result, as shown in Table 7 appearing hereinafter, clear high-quality images were stably obtained.

Example 11

The positively chargeable one-component developer prepared in Example 6 was charged in a digital-type
copying machine (NP-9330, mfd. by Canon K.K.) having an amorphous silicon photosensitive drum and image
formation tests of 10,000 sheets were conducted by developing a positive slectrostatic latent image by a re-

. versal development system.
o' 40 As a restult, as shown in Table 7 appearing hereinafter, the thin-line reproducibility and resolution were
excellent and there were obtained clear images having a high gradational characteristic.

Comparative Example 6

45 Black fine powder (non-magnetic toner) as shown in Table 6 was prepared in the same manner as in Ex-
ample 6, except that two fixed-wall type wind-force classifiers used in Example 6 were used for the classifi-
cation instead of the combination of the fixed-wall type wind-force classifier and the multi-division classifier
used in Example 6.

In the thus prepared non-magnetic toner of Comparative Example 6, percentage by number of the magnetic

50  toner particles of § microns or smaller was smaller than the range thereof defined in the present invention, the
volume-average particle size was larger than the range thereof defined in the present invention, and the value
of (% by number (N))/(% by volume (V)) was larger than the range thereof defined in the present invention,
whereby the conditions required in the present invention were not satisfied. The particle size distribution of
the non-magnetic toner obtained above is shown in the following Table 6.

55 0.5 wt. part of positively chargeable hydrophobic dry process silica was added to 100 wt. parts of the of
biack fine powder obtained above mixed therewith in the same manner as in Example 6 thereby to obtain a
one-component non-magnetic developer. The thus obtained developer was subjected to image formation tests
under the same conditions as in Example 6.
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m crons, a charge amount per unit area of [err], a coating anmount per unit
area of 0.60 nmg/[err]. 20 By pigigo kdagqabove-mentioned device, a
negative latent inmage formed on the photosensitive drum 101 was devel oped

bK cau3|t ngft QeﬂFo onent d el od%e rnvggggﬁs,%'e atlﬂve tr;ﬁ%olgpgr%{c%%so
i mgg: .
corona tragg; NS @ lﬁ‘e {% E

fi §ing ugﬁf %aél S SBhe B eﬁ?ﬂi‘g o 444 000
tinmes ther gﬁ&k Jaﬁ’erpﬁ&)’éa d &L&c.&ftykm%ow% de!emgosnl,ta\%; rW(ﬁhat th:

obt ai ned r gxbi ddferédf t6 the weatlbﬁ‘mlrﬂtm' 04 and B 8REVeE2 AEgSIith Sdck&dkive Apyiftd MieresVek,
from Tabl e thé.tonedohsufibtidn leigge portion and large inage area portion of the

| etters showenle resliisGfe shélgR TaRTSbbedringheRing®eA- Magnet i ¢ toner of the present
I nventi@n was excellent in thin-line reproducibility and resolution, and
ret ai ned gcoiparatine)Examplalzi ty obtained in the initial stage even after 10, 000
sheets of image formations. Further, the copying cost per one sheet was
| ow, wher eby Evhlwatimyaredonductedindire sgine marnepasds Brample -ex@pt thap @ tonér@s shows in Table 7
excel | ent wes esedingeddohihe poncmagnetictangitusedssin ERrilefl e 7 A non- magneti c t oner was
prepareth in_tinthe sesyiantirmagqe thindigeq wereoeptampinetedyn asveraplacesipaasuraply due to the aggregates
m cr opul vepftoner pasticlessand Hgdeseiutionayep 3.8 ling/rm. The AUH Plackrratiera particyiasty the| innagportion
obtain a t d19eEeh badwilowsr inRes deptity thas thatdn the inedmaag,qnd the edge partian of the image, Further, fog
her ei naf t ePoMapiEtiendpEPoLiBimsicrwE et Bdhe iase wallly YRz wire; detefiprated! MneopYings i n
Exarrple 6. cAs a.re uItl gaSs shown in Table 7 appearing hereinafter, clear
%F qualll—m%%éﬁwgfe stably obtai ned. Exanple 8 40 0.6 wt. part of
tively c I ne
powder (Paghl 'gﬁgpglﬂ%fﬁé f}ﬁﬂi et‘f%mg}ngﬁngfas%g(a%g%g%cef’ﬁﬁ%%&%m;gpar ;ﬂsﬂ@?at he
bl ack fine'p aéve AR WA d&tﬁm&ﬁ SN o 1435 ity Gt FacoPbkiiabdi.i O
as showgs | RurdeaDlidivetor, 1 t6hePims §ivds hiaibil Bistibed TR 818 Srafbker Ste, AH&rEHY Hansfer tafitire oc-
thereby t 0 oGl hdtheinRBEdcrayRBEaEb. PEICUBRE e s SAR\BhyME She infiGe density wabiRirthd?US
obt ai ned dQyddateiftind 11 I JLakeIvRE furtRerldBieridiaéitbeBIBE Sor Bfer bitidRsISMiIRd Bnd dd6u- 2
resul t, asnmiaeam thadeleddping ddviceppeari ng hereinafter, clear high-quality
i mages were stably obtained. Exanple 9 50 . 0.6 wt. part of positively
char gea®l e CayphraiphBlampledr y process silica and 0.2 w. part of
pol yvi nylidene flu- oride fine powder (average primary particle size: about
0.3 micron, vivalyition wesegoadyetedrin|tiecainemanoer astin Exalvip 5 eZ0L UBH@ Jongnas show dci@ble 6
100 wt. pamwesused ingtpad obihe pen-magnetic faaeitised it keampledgnet i c t oner) obtained in
Exanpl e_86, arltthareswiant imeges. e imaga\density was g ang twewsfeweuas Hiclearrand Hig shampessyvas
obtain ¥ on'fé"' %H‘i%ﬁ?%@%Pﬁﬁlﬁfpa“’?ﬁﬁmfh‘lﬁ@eaﬂf'%{]sHfé'aagﬂ\‘é‘V@I urthes thegmsalutiont e
in the sanﬁ 8l charagterigic wets ajso E°°r)(‘§‘e%gs‘1°'ée§ﬂY°[°°pyé{‘§ wa eRRfpCipd; the sharpagss, dhiny
appearing fRererefypiilty and rpsofufion were furfisy datstiamtefiat t or | rmges excel lent in i mage
density and i mm U ty. 26 EP 0 330 498 B1 Exarrpl e 10 Crosslinked
pwestgr %" 'aqweg(amp'“b 100 wt. parts

Evaluation was conducted in the same manner as in Example 6 except that a toner as shown in Table 6
was used instead of the non-magnetic toner used in Example 8.
Inthe resultant images, the image density, resolution and the thin line reproducibility were ail poor. Further,
the edge portion of the image lacked in sharpness, and the thin lines were interrupted and unclear.
45 The results in Examples 6 - 11 and Comparative Examples 6 - 10 described above are inclusively shown
in the following Tables 6 and 7.
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tine +eproducibility and resolution were further deteriorated. Conparative

Exanpl e 10 40 Eval uati on was cond

except that a toner as shown in Table 6 was used instead of the
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(pol ycondensati on product of propoxidized bi sphenol and fumaric acid) 10
Col or ant _ " EP 0330 498 B1 3.5 wt.parts (C 1.
Pigment Yellow 17) Negative charge controller 4
wt.parts 1 di|9 4<yl salicylic acid chrom um conpl ex) The above conponent
were preli m xed by neans of a Henschel m xer sufficiently, and
nelt- kneaded by neans of a three-roller mll at least two tinmes. The
kneaded product ves)fatad ceu@ar sely crushed 20 by aocusteparts!, finely
pulyeri zed by means of a pulverizer using jet air stream and cl assified by
a fixed-wall type (wolydaidensdtdzsi preduct olfit propaxifiasedfi ed powder
product. U tra-fine powder and coarse power were si- nultaneously and
preci sely renoved Yispharna cngk fiuivagdcperddl by neans of a nulti-division
classifier utilizing a Coanda effect (Elbow Jet Casgifieravai I able from
Ni ttet sw Kogyo K. ¢@ 5q°rﬁfh"ereby to obtain yeI | owf i ne pamﬁeﬁ" (PRFREFragneti c

toner) having a nu aver R |cI |ze of 7.9 mcrons. 25 0.5
wt. partof hydrophtt 1 s‘?’tq“tegﬁ't f@&ﬁ h hexanet hyi di si | osane was
external Iy m xed wi ar yel I ow fine,pg o obtain a
yel | ow toner as an ‘%J]Yerna arogga tcrtog‘rt\“ pr lggct (non- rragnetrc ofor toner).
The thu# obtai ned pgyy rge%] 1i% 19.'?:9 as cﬂrBﬁiﬁfnCESmﬁléﬁ)d' stribution as
shown in Tabl e 8 appearr ng - |na The non- rragnetrc col or toner
conposi tion ( rnal addrtron r duct in an anmpunt of was 30
m xed with ;{%ﬁ it epehr [%"@"' ‘FB\f"‘ §8fr%1 %‘s 'rv;E'a'g?!I:léff'S'?'E'& ang gelt-
m Crons.,, l ingly pulv 123%% apr.&Sl er (3135 ed-wy
s

kne

59/[err] Fn Ef £ t_g %

ra??l ' dege t%%ﬁd] gn :::Fsgl eH\g aca };ﬂ; I %vgg;pro uc;%ra nfﬁ) 1iu f%vrsnon i erm%jr:%ht
= | f t

copol ymer ((ﬁ‘dﬂﬁl%ﬂd?'@foh&%abﬂﬁa ng Mvera rﬂaﬂrcllé sa of POWdeI'

total appunt ®FwtlfoiMyerogheficisfica HaRE FfbhetameDaisioRe W@éﬁxteﬂﬁﬁﬁlllm%th §rt. parts

prepared. Ibthe yellow fidecoitd toGBITAAYBIB GRS la P BR&r nalBduitle R frbdlRndntnadnéiie cSér toner).

| aser-type el metHudptidredgormbyneticidmbretad ptsticleRlz&bibtributibias shoivnGrPTRBIE 8 Kppéarig Rdrel
subj ect ed tmaftermage fornmation test of 2,000 sheets by using reversal

devel opment  SThe-not-magnieth: @lorone -camdosition(@xi&nal Bitioh Pdtlct)Sn &1 SncuMAND wt. Parfsbdse 9
appeari sy Imbred wittnd CeZn-Fesasiafqmite eander {average patbikie sids: 4bmiclong fveipiit of 150 Aeshpwks andn
and | ar ge i3hmeshan:@awh%rtruedensity: 4.5 ifed)lcertadaits atwhid\dod %eof A5QH0 (Wiymgadure efvinjldene
The non- madikeide-totrafbieepthyl¢neichrslymericeplymérizetion weight ratles: 82) enel styrerie-2iethythisiynachyi-ne

r epr oduci bigieiehvirgethastyiaiecsedivmet eeolymeriation weithi eatio g ¢op:35heage togperaridé & iptabmtamitn e d
in the ini Pf%%?ggsewwwa&rwmp@ee@e@n%@s PfGlPa@qrrage formations. Further,
the cop¥fin qat dgﬁé’effmghargawn afpleriassytypeRiecheniotasrephisapraratys {BIXEl
the presen WQ 8f° "E"WF f‘i"PFt'@'&GﬁBfrﬁ’ QFheE'ﬁ by using Eaversql fevelopment sys-
Parti cul ar rt}ﬁég“’ wh i Teplg n_the cover-up o

IE’M{"PH}SW'
o et Y éé e i gP*f. ithetin

| Rgge, d Siit

uni fOI’ m X ﬁtﬂ’t mgg ntheﬁnma @q
The gl oss |ih$ Y. %;&" %@ﬁo&méﬁr l%rngin e% bﬁ! enon— a?netrc rrer he r‘PE sen

Model VG 10 (Iﬁ\&ﬁhlﬁ@ih@re%@éﬂb%ﬁiﬁll} nbRiel Lbemeh% f)1e YWRer- dﬂ%?{ﬂe. nd that of

col ori mage wRedgsSetion MitireSRBIM £sdidhd8e, ah®ihe BRBSUH o IHE FHner pBridPork ?n £

was supgl i enlfotm), whérebyGinOhidye BXUeiint i §I64¥\chRarscRinsticAs obtaifdit age power s upp Y, an

t he |i ght - pr ojhe glbésngediainavaa idadukea il thaXbllowing &@ANék. Ng angl e are respectively

set to 60 50 AlbigsmetsrModel VG-10 (available from Nihon Denshoku K.K.) was used. Asolid color image was used
as a sample image. For measurement, a voltage of 6 volts was supplied to the gloss meter from a constant-

voltage power supply, and the light-projecting angle and the light-receiving angle are respectively set to 60
50  degrees.

Zero point adjustment and standard adjustment were conducted by using a standard plate. Then, meas-
urement was conducted by placing a sample image on the sample table, and further by superposing thereon
three sheets of white paper. The values indicated on the display were read in % units. At this time, the S - $/10
changeover switch is set to the S side and the angle-sensitivity changeover switch is set to 45 - 60.

Example 14

A non-magnetic toner (non-magnetic color toner) having a particle size distribution as shown in Table 8
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Zer o point adjustnment and standard adjustnent were conducted by using a
standard plate. Then, neas- urenentgp\gsoaddsiict ed by placing a sanple inmage
on the sanple table, and further by superposing thereon three sheets of

whi t e paper. Trr;e v es indicated Oﬂg«kﬁ x fodere I Qv té%a: é'ﬁ}
BERE - Loooebunti s L i S St i e
angl e- sens!:r?, o&% eover sveet

non- magnet i c r

B qp L *‘%b‘%ﬁfgde&a%Béfwthég%“%f"éﬂvgﬁaﬁb%“%%'e&ég“%@gﬁna% e,
sane manner ags 4 Asuf il éhtyjrﬁ'% @ﬁi&uﬁ%esfeﬁ%ﬁen&n Heatfiess Qﬁbfoé‘s vidfe s@bgobéﬁ’édvé%hovﬁed
52 (ragent g, ¢4@le®r ant ) and 3 . part C. 1. Solvent Red wer e used
instead of the 3.5 w. parts of C1. Pi grrent Yel |l ow 17 (yell ow col orant).
By using tIsahphelss obt ai ned nagenta toner in the same manner as in Exanple
13, evalmation was conducted 5 in the sane manner as in Exanple 13. As a
resul t, hi gh- Acyahioher (nommegiietc colokignes having e partiai size distdbutian as eisevn inTablef weas prepapade
st abl y obt dn the damerparebraastn Examlabd excént thaxk&onpt. partbf CO Stlwgrd Rlue 15 (cyan colorant) was

t oner ( non- rmsghiestead otthd HF wi partsiof C.h Bigmeny Yellop At tvplloweolgrante - di stri bution as
shown i n Tabl By @inashehusobtrinet! dyan tphegindherpemermamner asasExamplE st eyrluationgvas gendpuated

t hat 5. WM'ntEsaamm@ﬂer@slnExwlw‘@nt Bl ue 15 (cyan colorant) was used instead
of the 3.5 wt Asyeepyltchighrquality °Y3'PF59ﬁ§r‘Pt‘°e%‘F ip ggpryess egﬂeq'%we giptly eptained. agghoya jmn g
the thus ob8ffed cyan toner in the same manner as in Exanple 13,

eval uation ducted 15. in the same manner as in Exanple 13. As a
result, Mty cyan i mages excellent in clearness and gl oss were

st abl y 8?)'[ ai nRgl k%ne V\{q gnntlc-lt_:glg tgneg haw % rt%le %lge g | u |<pn %% v}nor{lFaE)Ie 8 was re-
(- Magnet ek 3 il B ﬁ i of
Tabl e 8 Wa%né?. Yello & £8'w Pc PB er{méu’@&ndﬁ% wi. 'Ba teéga
m xture (b|d'.|’lﬁ.| yéi g,g,a. seg Exagpida, parts of . |g rrent Ye ow 17, 2.
W, parts Of fy ksing HieGHE GbtaifRebiezk GRS inthesaib mam_ﬁr 5s iPExafnpl 13, Pvmmwélmu&
was used i Ngthe ssmethanhdt@s MeEhhmpi 20! orant used in Exarrpr By
usi ng the thugsokbul] Highchulltyldek I8 exbdlerlt RRlearASER ammemra&abmotﬁmmls Showdl in
eval uati on Tmeo9conducted in the sane manner as in Exanple 13. As a result,
hi gh-qual ity black i nages excellent in clearness and gl oss were stably
obt ai neds Bonphretive Exampleabdl e 9. 30 Conparative Exanple 11 A yell ow toner
having a particle size distribution as shown in Table 8 was prepared in the
sanme manner  Avyellow toner having a particle size distribution as shown in Table 8 was prepared in the same manner
as in Example 13, except that two fixed-wall type wind-force classifiers used in Example 13 were used for the
classification instead of the combination of the fixed-wall type wind-force classifier and the multi-division clas-
3  sifier used in Example 13.

In the thus prepared yellow non-magnetic toner of Comparative Example 11, percentage by number of the
non-magnetic toner particles of 5 microns or smaller was smaller than the range thereof defined in the present
invention, the volume-average particle size was larger than the range thereof defined in the present invention,

: and the value of (% by number (N))/(% by volume (V)) of the non-magnetic toner particles of 5 microns or smaller
St 40  was largerthan the range thereof defined in the present invention, whereby the conditions required in the pres-
ent invention were not satisfied.

By using the thus obtained yellow toner, a two-component developer was prepared in the same manner
as in Example 13 and was subjected to image formation evaluation under similar conditions as in Example
13.

45 In the resultant images, the toner particles remarkably protruded from the latent image formed on the pho-
tosensitive member as compared with that in Example 13, the sharpness was lacking and the resolution was
4.0 lines/mm which was somewhat inferior to that obtained in Example 13. Further, toner consumption was
large.

Further, in comparison with Example 13, the cover-up in the inner portion was insufficient when compared

50  with that in the edge portion with respect to a solid image. Moreover, the cover-up of toner particles was un-
uniform in some portions of the inner portion of the solid image, and the resultant image was somewhat inferior
in gloss.

Comparative Example 12

A magenta toner having a particle size distribution as shown in Table 8 was prepared in the same manner
as in Example 13, except that two fixed-wall type wind-force classifiers used in Example 14 were used for the
classification instead of the combination of the fixed-wall type wind-force classifier and the multi-division clas-
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as in Exanple 13, except that two fixed-wall type wind-force classifiers
used in Exanple 13 were used for thg ¢42338d84 Cation i nstead of the

conbi nati on of the fixed wal | type wind-force classifier and the

mul ti - dIVIS Rely cla S|f|er used in Exanple 13. In the thus prepared

i 1“
yel ow non g%m g, £°" B BB e b S R

than the rangﬁs &f hogﬁ" e&é}gobqgl ﬁ\gg Ej\bfjﬁ?ﬁ’weltel Xr%t%g%oﬁ%%dage
particl g S'n?@xa\ﬁﬁ aécglﬁé@t ﬁ@re; ng %2 %solld
i nvent i on, fi6n WaldEe Of yvo ume
non- magnetic toner particl es of 5 m crons orsmal | er 40 vvas I argert han t he
range t her csdmpsalative BRanplest he present invention, whereby the conditions
required in the pres- ent invention were not satisfied. By using the thus
obt ai nedv yel | Avyah @hahaviry d paRicls SipdsIEbItionde ¥iIRdwd PETabI¥B agdréparel Rdhd samb ManmeadEe
manner as iimExanpleybexdept thattivaixed-walltymositiforc@clasaifigs ufedimBiampla 18 wérk Usddife the
under si m |dssificatimiirtsteedasf thasombinationafithé fixed-Ball tyde wind-forbatidséitier aithd udthdivisione-s ,
t he toner [sifietised oExarenteetSkabl y protruded fromthe | atent i mage forned on
the pho- t osePwisingthethueebisined bagents toperindiek spine inarnirs iniExaniblect fysivaluatien waskhenducted
shar pneds \Rihe pamenanper amia Exaieple Bsol uti on was 4.0 |ines/ mm whi ch was
somewhat i nf ef§ desytoasishenn it FrblgiSnthere were phtaipgs cxaninages whish yqre inferigs &y those obtained
consunpti orin frg@ple 15 bacausethe fingapsolutiop aB‘b?ﬁ?éf”P@d?P“%hftﬁmﬁfaﬁ‘Pd\‘%mi@ depsitgindhepalid- up
in the mné‘?‘ag&?f"tt'?’b SJ%% i nsufficientwhen conpared 50 with that in the
edge pO%I mv%ratweEgas fGL, to a solid i mage. Moreover, the cover-up of toner
ticles B D in some portions of the i nner portion of the

di mage, ;@chkttcmgrﬁ 7 ?tme sfzm&ﬁbu\ﬁ@nsas rgcgﬁ%&ehugs 5rép9 d mQheqsa%g Tanner as
Corrpar at | V&n E?S e 1 egci &Jﬁg@wglﬂy e fo 4sdiferd uBA i Bl & fbre used for the

di stributi %sﬁﬁ:amq}%add?t@%%aﬁbn\ﬁﬁﬁe fkeGRAN t dnd&-f&rg@dé% iti-division'dlas-
Exanpl e 25l 3, sifRX 8P Ekdhitie f60 f | xed-wal | type w nd-force crass lers used in
Exanpl e 14 wesusi§®ethlisubtaind@madems Bhérindimishidmbrietas Adxaple 18 vaGNbH v bordltdal

t he fi xed- wathb sdmsankdr 8sinERdns® 13| assi fier and the multi-division clas- 33
EP 0 330 498 MKia st a8shanhiaiiTable 9 Nerd1Were obtfined Biackimbdeg whitewdréliiferic? & thdsb Sblained
magent a t orweExample i$becs@athe Nive maiutiarsand plosSvargdomedidit paaivaikd titimnsye démty i Giedort ed
i n the sandmagampodionwes lawa Exanple 13. As a result, as shown in Table 9,

t here were obtai ned magenta .i mages which were inferior to those obtained 5
i n Exanpl e Exangietfause the |ine resolution and gl oss were sonewhat poor and
t he i mage denS| ty in the solid image portion was |ow. Conparative Exanple

13 10 cRyHgIng rsFReptivp bprcamPoRers develprer ebtajned s Em@n!qsﬂwﬁmﬂl-@w apH rgolpngopy
Tabl e s%ém BIP aklaingd in e same panpRs A iE Exaqeplg 13 exseatipat a fullsolordnade wes yspdinsteado
fi xed-wal | 5‘°W°?|9f “P°8? J@e E‘P%%tgﬁ"?ef’ &7 imRgeg werp eeiea I“éhelsﬁ‘mﬁ&a@eﬁ%%'d Exagwle he

0 wi nd-force
staBy obtalneu clear fl)ﬁl-color copy lmaggs which faithfully

s s own %I %
Cl assifier rgppﬁi ?he |g| aI fu \ﬁor chart. Partlc arly, because cover-up of the toner particles was uniform in
L 40  the inner portion of a solid image, not only the gloss but also the color mixing characteristic was enhanced,
whereby full-color images excellent in color reproducibility were obtained.

cl assifi cat nat

Comparative Example 15

45 By using respective two-component developer obtained in Comparative Examples 11 - 14, multi-color and
full-color copy images were obtained in the same manner as in Example 17 except that a full-color mode was
used instead of the monocolor mode. The thus obtained color images were evaluated in the same manner as
in Example 17.

As a result, there were stably obtained clear full-color copy images which substantially faithfully repro-

50  duced the originai full-color chart. However, it was observed that cover-up of the toner particles was ununiform
in some portions of the inner portion of a solid image. Further, these images was poor in gloss and color re-
producibility.
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sifier used in Exanple 15. By using the thus obtained magenta toner in the
sane manner as in Exanple 13, eval gpphsyuoeas conducted 15 in the sane
manner as in Exanple 13. As a result, as shown in Table 9, there were
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5 10 15 25 35
C L M S

conprising a non-magnetic toner,

EP O 330 498 B1 5 10 15 20 50 55 36
* Clainms 1. A devel oper

EP0330498B1

saiE(ff%ner containing 17 -

of non-magnetic toner particles having a particle size of 5 [err] or

smal | er,

| ess of non-magneti

Iarggj:, gtnerei n the
10[

of 4 - err], andg

size of 5[err] or gnal

foll owi ng formul a:

+ k, wherein N dendtes
par

particl eg having a
nunber of 17 - 60,
particles having a
positive nunber of

wherei n the non-magnet
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20 4. A devel oper according to claim1, wherein the non- magneti c toner
contains 30 - 50% by nunber of non-g qg%&toner
ev

particle size of 5 [err] or smaller. 5. A
wherei n the non-magnetic toner contains 8 -

toner particles having a particle size of 8 -

=

according to clai

particle size of 5
0. 94N + k, wherein
of 26 - %50. 30 7.

non- magneti c toner
satisfy the foll ow
nunber of 4.5 - 5.
according to claim

particle size of 4}

non- magneti c toner
according to claim
has been m xed wt
devel opas accordin
fi ne powder has be

12. Adevel operaccof (

posi tive char geabi
chargeability. 13.
non- magrféti c toner
poweter has negati vi
wherein the non-nma
fluorine-containin
wher ei n ,t he pewder
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16. Adeveloperma00£

fl uorine-contagnin
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18. A devel oper according to claim 17, wherein 0.01

ol Fne bowr ans 6'oi” 270 vpsudige {10 poncer <IN
non- mag- ne |c toner. 10 19. A devel oper according to claim1, where| n the

non- magnet i AMSer has been i xed with a carrier. 20 A devel oper accordi ng

to claimil9, e%perforge\éf q cgmsmq non ma toner, has, be

Tor whor ﬂéﬁ :,9Jﬁ Mo :°'::é' ded "°".g g;@'ﬁieﬁf;aagé:z o
on-

30"~ 500 w. %%t@vaumé ‘f‘es&éf nbi)- ﬁ‘.sgne ne %MQ{:&RS‘E pSHIGOLL P b or@f

wherein the carri Gherkide fbon gh@?@foﬁéﬁﬁés‘%@@lu:ﬁ@ﬁ%kaﬁ rivleZaBe 6¥4 - 40 im, 484h ﬁﬁ-Hag-

23. A devel opegticasiePparticiad hdving & fpaﬂtd% aaaof biSdnfAudr @e@%ﬁ.ues.mnb%non satisfyin
vol unme- aver agenefdiowihglomnuft ze of 10 - err]. 20 24. A devel oper accorgl ng

to clainm 20, wherein the carrier has mvveoLuozmawerage particle size of 30 -
50 [err]. 25. wheréieNelkms thepercaritade bgnurbercd fonihabBstic Wherpartitles Hading eyakticid size of 5
conpri ses nagpator smaberrahd is b easitiv@ Gumbr ofl ER~H0 QD danotectbpaiicentgigd by vallirae shnarbmagnetic
wher ei n the c&meiparticlepirping 8 pstiteesipe ot § 1on gamellec k donoee apesitivewunibercof 4.8s6.8. 25
27. Adevel o er accord| to cl.aim 25, wherein the non-nmagnetic toner

conpri ses & @'rac? 9ﬁ° dlajm dohepelyfhe ngarmagnelip QRAPPYEINS ToyA3hchy Atimber of non-
chromi um corrpl et"?@"e'ﬁa'ﬂ%??hﬁ‘ﬁWT“ﬁ'eF'ﬁ%ﬁs 5f "Mse in a devel oper as

claimed in £l ajg @ei'op&%%?dujla't@@al vihefefh 104 3N nﬂbﬂgp@tﬁnépfmnﬁ%% Shbos l%ynumﬁg?gfrh%ﬁ' c

toner particl gRgfdtic tndrBérli es‘%vutlbez] Halicle €% of & URARsRARGNET | C toner use In a
devel oper as claimed in claim ontaining 1 - 30% by nunber of non-

neti &t ohe A deeidperak@edingfto gdim @, vihereinliik nénjragretic todkd conBiths 3¢\ 5004 Bymwimben bf non-
d | opi ng an megreti¢ touss partidles hadgervarticlasigeofdipmehsrcaierpr i ses appl ying thereto a
devel oper ac- cording to claim11. Patentanspruche 1. Entw ckler zur
Ent wi ckl ung* eASRYelopeaggording i plaim; 1) ywhepein tﬂ?ﬁ%@%‘%ﬁ“ﬁéﬂ“@i?%TW@W%ﬁféﬁn'
Toner, ypbel GEPRpERiaper partigissbaving 2naricla §88 i At fillnet | sche Tonerte| | chen mit

ei ner Tei | ¢ R N AlabvaR b @ Bocardtig to¥heh K Whlrein IAE Eon—réalghétﬁ tongr p%ﬁiahﬁ% Eé})&tosgﬁ'c he

Tonertei | cheno,rrg,ﬁanglsg}gfy'[ﬁéfglﬁ f gp QRevon s 12,7 pm
weni ger ni cht magneti sche Tonert el | chepy i=n. gbsie% kTel I chengrope von 16 pm

oder groBer eWmhereift R denotes a hathtler ofWBI- 610, éﬂ&Ntho@J%tamﬂ#Bﬂ?.%Cb@n Toner eine
vol unenmi ttl ere Teilchengral 3e von 4 bis 10 pm besitzt und die

ni cht magnet? s Aleveloperaeaotding kagtairm1, whereih the ndnendgotis trpereitices favinga warticle size of 5 pm
oder kl ei ner ei nesmali¢reitisfydredblioning fpamuleei | ung besitzen, die die fol gende
deichung erf illt: N V= -0,04N + k WHY i=n- 0O kzahl enprozent satz der

ni cht mag%et i s Wherefn !fé?i’é?eﬁéf“i"ﬁhl%‘?f“#l §5eﬁ"ﬂ§rde"Péﬁslad‘H@'Pﬂij@Be5Q/on 5 pm
S/gvan\ggpr g;&gﬁ&%&%‘op%ggc% ht}ecléorﬁ) ?thhe Shgﬂgrﬁ%nwnrse]tg clr} ner aé é’cr’l erﬁg@%elggébﬂmc% size of
Teil chengr8lle vgn 5 gm oder Kl e| ner darstel |t und k eine positive Zahl
zw schen 4,85 Waevefopér abddiding ®-claintt)iwhdréih HEhon g RotitNOA hakbBenmixddWith Slticdl Bihe powder.
ni,cht magneti sche Toner 1 bis 23 Zahl en% ni cht magneti sche Ton- erteilchen
m T ei ner T@i Asknelegerataording tp ciinb?, whardin q.0H1A vérpatis-4f the séa fBe povideithas deh mixadgith
Anspruch 1, wdPQw rege ofitheienmagnetie iorathe Toner 25 bis 50 Zahl en%

ni cht mag r]et1l‘l. deve-llt_)per according to claim 9, wherein 0.1 - 5 wt. parts of the silica fine powder has been mixed with

100 wt. parts of the non-magnetic toner.

45
12. Adeveloperaccording to claim 9, wherein the non-magnetic toner has positive chargeability and the silica
fine powder has positive chargeability.
13. Adeveloper according to claim 9, wherein the non-magnetic toner has negative chargeability and the sil-
50 * ica fine powder has negative chargeability.

14. Adeveloper according to claim 1, wherein the non-magnetic toner has been mixed with fine powder of a
fluorine-containing polymer.

55 15. Adeveloper according to claim 14, wherein the powder of the fluorine-containing polymer is contained in
an amount of 0.01 - 2.0 wt. % based on the weight of the non-magnetic toner.

16. Adeveloper according to claim 14, wherein the fine powder of the fluorine-containing poiymer is contained
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erteibchen mt einer Teil chengrol e von S pm oder weni ger jﬂ“m"l"m"muﬂil
0330498 BL* C L M QIF. 495 g4 der nach Ansp
ni cht magneti sche Toner 30 bi s 50 Z Fen% ni cht magnetlsche Ton® ettell chert
mt einer Teil chengrol Ne von um oder weni %r enthalt. 5. Entw ckler

nach AnsprucH“T‘a 'r“°f1°??er1 Wcﬁ?ﬁ?ﬁ%ﬂ\é{‘?g"&?@f ap- mgg'ﬁf‘%t°'?6 Zahl en%

ni cht mgneﬁ SIQJE Io dmg%élaﬁ H%gﬂamme%orﬁlngb‘ﬂgtlc?[&k Q@&gh&g&\ﬁith\éﬁ&fﬁle%@eﬂ'z 7
gmenthalt 6.0k parﬂug% ,gdag erl, WOrin e ni cht magnet 1 schen-
Tonertejl chen mt el ner Teilch engr e 'von 5 gm oder Idel ner die fol gende

d €1 chung & fAdehvedper ddbovding te cl@imG4,Nvhereln 000D F B wt. kartsiohide Htdalfing punwsierraed0.d1 £2.0.mtd
6,0 i st und N efithedingpdwderoiv fiolinervorRBningpdlybér hingtbeeriinixed with 1(0et. d@rts ofithe fion-mag-
Anspruch 1, wetidtonedi e ni cht magneti schen Tonerteilchen mt einer

Tei | chengr6ge von 5. | m oder kleiner die fol gende GI el chu_ng erfdlen: NIV =
=70, 04No . 18" Pisiovelonsr agEring tg S feWHASAI) b TgnarRAqBR{ one Het RESEMES] Wb A FARIST o ne

Zahl zw Scilfrk% oidfaFacBfaibg b claifir 19, wHalelM 1614k Bhrtd VAR n ﬁrﬂﬁ&{n Qonlrha&‘@édg%iﬂ%nh
ni cht magneti sghggg qyp%ﬂ@&%cgrggrunenm ttlere Tellchengr 6 e von
besitzt. . Entw clder nach Anspruch 1, worin der nichtnmagnetische Toner '

mt fei nen2:Kifdeedicpet grudriing tg elamsmht«hemrw wR @arts of the dén-mdgietic toner has been mixed with
Ent wi ckPer nacioASeqwtumits Ofthermarren 0, 01 bi s 8CGewi cht st ei | edesf ei nen

Ki esel gel pul vers mt 100 Gewi chts- tellen des nichtnagneti schen Toners
geni scht vff dedpvelepsr a°1°1d'"%ﬂ?'W8Pd@Ffeﬁé!@wa'ﬂ?ré“ﬁ? geolymg-avepaeipartigle gizapf 4 - 100 um.

Gew cht st e*é A ‘éﬁopfg |Béelingth Séﬁ'zg%géé!n e m%%s é%fl. @%W%r&i&%%rg@%&% oo %

ni cht magnet’ sc ners -gem scht v»ur nspruc
rin der i cAdeb@spaedcdr@ifttto JAMRD, kR tmsﬂnaﬂ hé€a Wikinea0agelpertitle awsrz.tso%d
feine Kiesel gel pul ver eine positive Aufladbarkeit besitzt. 30 13.
Ent Wi ckl er 25 dfedevelprepacomrdingto claioy 10 rwhaein thy t@hlemg!nm% mﬂnetlc‘rawdes e| ne negative
Auf | adbarkeit. besitzt und das feine Kiesel ul ver einhe ne

Auf | adbgr ke 1A dpudigppcacoording to gl 25, whergip s AR R TROTote RETAOeY ciipe witha resin
ni cht magneg; Qgﬂee gmsoramgtméﬁ U o el ot AL s b B, YRS

gem scht wur nspruc 14, worin das ver s
fluorhal tigen Pol yrrers I n einer I\/Enge von 0,01 bis 2,0 Gew. -% bezogen auf.
das Gew ch2s. demnitiaghetittacgn &k uss inmlavekperas slaimedin Halhﬂelntalﬁihgﬂlﬁo % bibumbendr san-
nach Arepr uchna‘udetncmeﬁplamdeasofawn\oebelcﬁes fluorhal tigen Polyners in einer
Menge von Q0,02 bis e, 1,0 Gew. -% ezo%]en auf das Gew cht des
ni cht magne?q S%W?QWW%PEerf%HﬁeH'h? qexploRetgs claimed IGiim\T coniainingd e ﬁ%?’p’?‘ﬂ@ﬂq"m'
wor i n der ni cHP??ﬂ"d'ﬁépf‘F'sPEﬁ'&'e’l?Sﬁ'é"r?n " hem Ki esel gel pul ver undf ei nem Pul - ver

sines f 3|5 u Oﬁd:' aiu'\ét% Yor P&Ue%ﬁ% #h e%%&s?éﬁﬁate%%% ‘which comprises applying thereto a developer ac-

cording to claim 1.

Patentanspriiche

1. Entwickler zur Entwicklung elektrostatischer Bilder, umfassend einen nichtmagnetischen Toner, wobei
der Toner 17 bis 60 Zahlen% nichtmagnetische Tonerteilchen mit einer Teilchengrée von 5 um oder klei-
ner, 1 bis 30 Zahlen% nichtmagnetische Tonerteilchen mit einer TeilchengréBe von 8 bis 12,7 ymund 2,0
Vol.-% oder weniger nichtmagnetische Tonerteilchen in einer TeilchengréBe von 16 um oder griRer ent-
45 héilt, worin der nichtmagnetischen Toner eine volumenmittiere Teilchengrée von 4 bis 10 um besitzt und
die nichtmagnetischen Tonerteilchen mit einer TeilchengréRe von 5 um oder kleiner eine Te:lchengrél&en—
verteilung besitzen, die die folgende Gleichung erfdllt:
N/V = -0,04N + k
worin N den Zahlenprozentsatz der nichtmagnetischen Tonerteilchen mit einer Teilchengrée von 5 pm
50 oder weniger darstellt und eine positive Zahl zwischen 17 und 60 ist, V den \_/olumenprozentsatz der nicht-
magnetischen Tonerteilchen mit einer TeilchengréRe von 5 um oder kieiner darstellt und k eine positive
Zahl zwischen 4,5 und 6,5 ist.

2. Entwickler nach Anspruch 1, worin der nichtmagnetische Toner 1 bis 23 Zahlen% nichtmagnetische Ton-
erteilchen mit einer Teilchengréfe von 8 bis 12,7 um enthéit,

3. Entwickler nach Anspruch 1, worin der nichtmagnetische Toner 25 bis 50 Zahlen% nichtmagnetische Ton-
erteilchen mit einer TeilchengréRe von 5 pm oder weniger enthéit,
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45 18: Entw ckler nach Anspruch 17, worn 0,01 bis 8 Gewichts
fei nen Kiesel gel pul vers und 0, 01 bi %ﬁ%’agoﬁﬁ% % des Pul vers smmm"“f“"l"ll"”“l
fluorhaltigen Polymers nmit 100 Gewi chtsteilen des nic tnagnetlsc en Jo-m s
ners gem scht wurden. 19. Entw ckl er nach Anspruch 1, wor

ni cht magnet fs cHEwigHsERgch Apsprush 1 wprnecqichimagnegische fopen P'ﬁh’éo Za@ﬁ"% Q@tmﬁ?ﬁftﬁﬁ"@f{?"ér
nach Anspruch T@""%?‘\t pinef dellebaRpraby vop & pmioder yguoss PP ragnet i schen Toners mit

10 bis 1000 Ge ntwkr J?Ba%hﬁhépﬁmh q%rll;réeﬁrq ma 59&@&@%&&%& ﬂ%hlerﬁ/ |chﬁﬁggmtﬁéﬂe%n-

nacf Ans r uch ichMP bR TERMINGBRSVoR B bE 1 ?ﬁm@htﬁ magnet | schen Toners mt
bi s "500 - wichtsteilen des Tragers gem scht wurden. 55 22. Entw ckl er

nach Ansprueh Bslwickied hadh Afsprubh agmerin die nichtivagnetisehen Tohdrietiabeniait dinein TatighebGésdtevoms 4
bi s 100 pm be- us bderkieinet Gie folgeiice AlkidBE@ eAdiRnB1 * C L M S * 23.
Entw ckl er nach Anspruch 20, worin deNVIFag®&®4Net ke vol unenm ttlere

Tei | chengr ol e wesin ke Batbzghgnh.3ymd 6iist ynd N ehp ZaRlgwigfhek Peyndd8ish  Anspruch 20,

wor i n derTrage el ne Iurre ttlere Teil chen
Sitzt. 25. Bnity gl ﬁ‘fzé*\%;g ﬂ-emsfht"\wv%ﬁeaﬁ]r"eﬁfEﬁmmw&ﬁ‘e@e'?@bﬁé@ on 8
Tei | chen unf aj $™ °%51eiReN Pﬁ? Z@é,% x Worin der Trager

magneti sche Te [ 0 27

Ent wi ckl #r nac J’r E?mﬁg%gé%he"diﬁun%ﬁ nic %%Hng’{géh%éﬁéeﬁﬂgggg

Pol yest er hagz, Emiad&hadae\nepmcﬁh, Wéﬁddeehlé}ﬁrﬁada;t&l:ﬂé%mm%iuﬁiwlﬁ% rralaﬁ@a&bfses)én
unfal ~t. 28. Nipbgpmgestit Scher Toner zur Verwendung in ei nem Entwi ckl er
nach Anspruch 1, worin der nichtmagne- 15 tische Toner 17 bis 60
Zahl en% ni cBt nﬁ!!jwe't'?" gech &nspoise . twelin deptidhimagnetisehie fener Mikfpinermigiergiogiprdvey gamisshtgis-
ode vven’f"ger efft hal t . 29 Ni cht rragnetlscher Toner zur Verwendung in einem

-Ent i ckl er ri cht n i sghe 1 hig 3
Zahl en% ni cﬂ?nﬁh r\g 2 fucf\w °"n %&EE'SEJ% c:g? %e?es el g'ﬁser'?&'%'aﬁés '('/'E)@b ge‘ﬂ&é&
12,7 20 gmen %1 ‘%ht 4" en-zur "Ent wi ckl ung el ektrostati scher
| at ent er ,Bi hdeEmwuaéra&oﬁm@mcﬁlalwan@ TbidBGeichisfd de8 Rfnan KiBselgBIpiivefd nil 100 B6wishs-
- angewendet W I @ilendies iivRaYflétcHen Toners hemibdmalrayppat eur pour devel opper des
| mages el ectrostati ques, conprenant un toner non magnetique, ledit toner
cont enant 172 cEntwiglian naghfipsrsuch @, watin deraichimagekiische fiener eingrpositivg Agfigdbarkeithesiatundne
di mensi on de 5dagdeine Kieselgaigulyer %iPP%fiveéfoﬂ@ﬂiEFﬁPesiEZta 30 % en nonbre de
parti cul @s

cont enant 2 q% Jaz em ?fg?ez{]q pgﬂ;ﬁ %‘DV% na dﬂélc%ggig: e. A %{ é’""ﬁ 8??323 ve adﬁ%rﬁérﬂtregh'tatt ugd

ulver eine negatlve
ayant une

14. Entwickler nach Anspruch 1, worin der nichtmagnetische Toner mit feinem Pulver eines fluorhaltigen Po-
lymers gemischt wurde.

15. Entwickler nach Anspruch 14, worin das Pulver des fluorhaltigen Polymers in einer Menge von 0,01 bis
2,0 Gew.~-%, bezogen auf das Gewicht des nichtmagnetischen Toners, enthalten ist.

_ 16. Entwickier nach Anspruch 14, worin das Pulver des fluorhaltigen Polymers in einer Menge von 0,02 bis
N 40 1,0 Gew.-%, bezogen auf das Gewicht des nichtmagnetischen Toners, enthalten ist.

17. Entwickler nach Anspruch 1, worin der nichtmagnetische Toner mitfeinem Kieselgelpulver und feinem Pul-
ver eines fluorhaltigen Polymers gemischt wurde.

18. Entwickler nach Anspruch 17, worin 0,01 bis 8 Gewichtsteile des feinen Kieselgelpulvers und 0,01 bis
2,0 Gew.-% des Pulvers eines fluorhaltigen Polymers mit 100 Gewichtsteilen des nichtmagnetischen To-
ners gemischt wurden.

19. Entwickler nach Anspruch 1, worin der nichtmagnetische Toner mit einem Trager gemischt wurde.

50 20. Entwickler nach Anspruch 19, worin 10 Gewichtsteile des nichtmagnetischen Toners mit 10 bis 1000 Ge-
wichtsteilen des Trégers gemischt wurden.

21. Entwickler nach Anspruch 19, worin 10 Gewichtsteile des nichtmagnetischen Toners mit 30 bis 500 Ge-
wichtsteilen des Trégers gemischt wurden.

22. Entwickler nach Anspruch 20, worin der Tréger eine volumenmittlere Teilchengrée von 4 bis 100 um be-
sitzt.
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di mensi on de 16 jmou plus; dans |lequel |e toner non magn6tiqueU mmtﬂlluu,”“ll
une di nension de particul es rmyenneEA,e&sg%égqe de 4-10 gm et |eS® A il
de toner non magneti que, ayant une dinmension de 5 jmou noins, ont une 3S

di stribution de dinension de particules satisfaisant_|a fornule suivante:

NV = - 0, G3NEnwickernaghAnspryqhep. warinderiragergine vplumeyiittiere Filchgrarghe vem AbisS0 ym be-
particul es de#%ner non magneti que ayant une di- nension de 5 gm ou noins

ot est uN ARG Hal Ansfhonbd wibh doMTrERPLIAR hERALL 7Bl Ere 6n sltTEim B8
pagtl,culses egtfnernon nmagnetique ayantune di mension de 5 gnrou noins,

et Kdbsi gne un nonbre positif 40 de 4,5-6,5. 2. D6vel oppateur selon la

r evendi cat i2sn EntwickafacH Angpradh 18owdrin tee Mrape mapnigjstbé Tefjchen grofadti ent 1- 23 % en

nonbre de particul es de toner non magnetique ayant une di mension de 8-12,7

gm 3. D68 Eptwickiennegtehnsprushs! O warla der Teigen reagnetischg Jejlshanaigiadt. die enitiHarzcieschigiiet
magnét i gge cofffent 25-50 % en nonmbre de particul es de toner non magneti que

ayant une %.n%nt%iiﬁgr nqgr‘l gﬁﬂ%::fﬁﬁ% Qe?' hiclﬁmagngés\éﬁé 'Bpquﬁ] %ulg%ﬁl%%. Li@&?rgﬁni I und

revendi cati'on ) el AQN negnetique ¢ 0 0N
& ks m A . .
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dans laquelle N désigne le pourcentage en nombre de particules de toner non magnétique ayant une di-

mension de 5 um ou moins et est un nombre positif de 17-60, V désigne le pourcentage de volume de
. particules de toner non magnétique ayant une dimension de 5 um ou moins, et k désigne un nombre positif
N 40 de 4,5-6,5.

2. Développateur selon la revendication 1, dans lequel le toner non magnétique contient 1-23 % en nombre
de particules de toner non magnétique ayant une dimension de 8-12,7 um.

3. Développateur selon la revendication 1, dans lequel le toner non magnétique contient 25-50 % en nombre
de particules de toner non magnétique ayant une dimension de 5 um ou moins.

4. Développateur selon la revendication 1, dans lequel le toner non magnétique contient 30-50 % en nombre
de particules de toner non magnétique ayant une dimension de 5 um ou moins.

% 5. Développateur selon la revendication 1, dans lequel le toner non magnétique contient 8-20 % en nombre
de particules de toner non magnétique ayant une dimension de 8-12,7 um.

6. Développateur selon la revendication 1, dans lequel les particules de toner non magnétique ayant une
dimension de 5§ um ou moins satisfont la formule suivante :
55 N/V = -0,04N + k,
dans laquelle k désigne un nombre de 4,5-6,0, et N désigne un nombre de 25 - 50.

7. Développateur selon la revendication 1, dans lequel les particules de toner non magnétique ayant une
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. Développateur selon la revendication 19, dans lequel 10 parties en poids du toner non magnétique ont
été mélangées a 30 - 500 parties du véhicule.

22. Développateur selon la revendication 20, dans lequel le véhicule posséde une dimension de particules
moyenne en volume de 4 - 100 pm.

23. Développateur selon la revendication 20, dans lequel le véhicule posséde une dimension de particules
moyenne en volume de 10 - 50 um. ‘

60 24. Développateur selon la revendication 20, dans lequel le véhicule posséde une dimension de particules
moyenne en volume de 30 - 50 pm,

25. Développateur selon la revendication 19, dans lequel le véhicule comprend des particules magnétiques.

s5 26. Développateur selon la revendication 25, dans lequel le véhicule comprend des particules magnétiques
enrcbées d'une résine.

27. Développateur selon la revendication 25, dans lequel le toner non magnétique comprend une résine po-
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30. Procede pour devel opper une inmage |atente el ectrostatiqu ' '

a lui appliquer un devel oppateur sgp@8so4sesBevendi cation 1. 1ﬁlmlmﬁmml ”III

S5 S 40 45 50 55 43 * c L m s ¥
lyester, un colorant et un complexe de chrome et d’acide dialkyl-salicylique.

28. Toner non magnétique 3 utiliser dans un développateur selon la revendication 1, contenant 17 - 60 % en
nombre de particules de toner non magnétique de 5 um ou moins.

29. Toner non magnétique 2 utiliser dans un développateur selon la revendication 1, contenant 1 - 30 % en
nombre de particules de toner non magnétique d’'une dimension de 8 - 12,7 pm.

30. Procédé pour développer une image latente électrostatique qui consiste a lui appliquer un développateur

10 selon la revendication 1.
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