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retain a high image quality even in the case of successive copying or print-out, and can effect good develop-
ment by using a smaller consumption thereof as compared with the conventional magnetic toner, even in the
case of high-density images. As a result, the magnetic toner of the present invention is excellent in economical
~characteristics and further has an advantage in miniaturization of the main body of a copying machine or printer.
55  Particularly, the developer of the present invention is useful as a one-component type developer without using
carrier partmles
The reason for the above-menttoned effects of the magnetic toner of the present invention is not neces- '
sarily clear but may assumably be considered as follows.
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: According to our mvestlgatlon on, the state of the particle size distribution with respect to toner particles
of 5 microns or below, we have found, that there is a suitable state of the presence of fine powder in magnstic
toner particles. More specifically, in the case of a certain value of N it may be understood that a farge value
of NIV indicates that the particles of 5 microns or below (e.g., 2 - 4 mic_rons)'are significantly contained, and

50  asmall value of N/V indicates that the frequency of the presence of particles near 5 microns (e.g., 4 - 5 microns)
is high and that of particles having a smaller particle size is low. When the value of N/V is in the range of 2.1
- 5.82, N is in the range of 17 - 60, and the relation represented by the above-mentioned formula is satisfied,
good thin-line reproducibiiity and high resolution are attained.
In the magnetic toner of present invention, magnstic toner part|c|es havmg a particle size of 16 microns
55 orlarger 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 magnetic toner of the present mventlon allevuates the problems encoun-
tered in the prior art from a viewpoint utterly different from that in the prior art, and can meet the recent severe
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55  roller, and an.intimate adhesion of a toner on the toner image-supporting member. As a toner fixable with a

less heat energy is generally liable to cause blocking or caking in storage or in a developing apparatus, this
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electrol yti PRI &"? re%%&fggj%e' y’f" %1‘93 f°" 8,01 & Ugtpraary amimoniym salt ¢
aniriut es by YRR ‘?ﬁ%ﬁ‘% e
nmeasur engnt %i&%hb&b eﬁ{s utron 1n the merons b
using the above-nentioned Coulter. ‘Count er Model TA—I I with a 100 m cron-
aperture to obtain a vol une- baS| s di Skl‘l butlon and a nunber-basis
distribution. Formthe results of” theIWoI unme- 10 . basi's distribution and
number - basi s di stributi on, par. ar&it eLsqcharact erﬁ Zing. the magnetic toner of
the presemt invention may be. obt alzned In the présent. i nvention, the true
density of the magnetic toner may pre @b@?kén e 1.45 - 1.70 g/[err] nor e
preferably 1.50 -1.65 gl[err]. Mhen the t n5|ty is in such range, the
magneti c toner according to the pres- ent inverk{on having a specific
partlcle size distribution functions nost effectively In view of high Inmage
qual ity tabl|lt In suecessj-ve se. |f the true denslt
nmagnet i c torl’(i}ﬁ 2“; dRé?“dﬁﬁﬁh ie"ffée"t?ﬂ‘gs% %‘”ﬁ!ﬁ’? qu“’é
l's 4 - 4), oracopo ymer he monomer having an dmine group w1t nother polymerlz e monomer
per se such as styrene, acrylates, and metham:ylates as described above. In this case, the positive charge controller
also has a function of a binder. . o
55 On the other hand, a negative charge controller can be used in the present invention. Examples thereof
may include &n organic metal complex or.a chelate compound. More speclf|ca|ly there may preferably be used
aluminum acethyl-acetonate iron (i) acetylacetonate and a 3,5-di-tertiary butylsalicylic acid chromium. There
may more preferably be used acetylaoetone complexes, or salicylic acrd-type metal salts or complexes. Among
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too [ight 'and there-tend to occur reversal fog, and deformation of thin

|l ines, scattering and deteriorati-on in re- solution because an excess of
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developlng I'stics, gne ic toner o rese |nvent|on may

pre- ferapl y \é%r} eéﬁ&hﬂ@t@&mgg%&% @Pﬂr&%ﬂ?gr shré; i’uﬁ%ow&r {hﬁﬁn%lméa&- hase ox-
magnet i zat i Gdatibrdt b bfidon halide. Fofdkthhdle, sHIG pBwder 8Bk plalivted ibcordirg R to thd liGing Fyr-
saturati on rgdxidhton of gaskolisyilichn ttfacki&lide in 4k g Ayirdgen@tifle, andtREVasit MectibRschi@indTiayOf
40- [err]. Teepmssn@etdiévscharacteristics may be neasured under a magnetic
field for measurenent of [err]. TBBthZI‘IQGsz—QISIQgIsGHCIn constituting the toner
according to tlhdwepbe&eprdparamrstep.dns alsupossibiep bitsnicdmples fitecowger etsilics endetheoinktalr
fi xi ng apparaitiesdywsingwther snetablialidecaoppaundstsach as miwminkmg chidride ertitaniumchbloridededether with
toners. Exarsjiitandalide ceropstindseSuch iselsejifdudethip thefioe sitine pewdsf to e ysed indhesprepentiinvention.
deri vatives, sermmegpialpgiaijablefingpilica Pﬂ!ﬂ%”ﬁ”éh!‘(ﬁ%ﬂ%f?éﬁ@“%ﬁds'h@" halide to be used
po'l%n nyl toI"Ué‘hE’es%'t'WEtf?é in ﬁﬁ)‘f“gﬁﬁé?'%“"dgrd'lﬁf’a&%“mFﬁ\‘@W'bbm orostyrene -
.,copql yrer® styrene-vinyl t ol uene=ggpo- |yner, styrene-vinylnaphthal ene
copol ymer, styrene-acryl at ﬁggg ? ymer ;- styrene-net: };{acryl ate copol yner,
st e- met hyl . a- chl or onet g t'e copol ymer, styr éfe- acr ylonitrile
copo™ner , styrene vinyl e Y, S ene-vi nyl ethyI
et her copg) ymer;, styrene-vi ny:a&%gﬁén ﬂi‘gé)%ﬁ}é (ggaol y?éro styrene but-adi ene
co- pol ymer, styrene-isoprene copol yier, and 300
styrene-acrylonitrile- i ndene. copo[yner ponV|ny[ chloride,- phenollc_50
resin, natural resin-nodified phenolic resin, nat udglp resi n-nodi fi ed mal eic
acid resin, acrylic reésin, nEthacryllc resin, polyvinyl acetate,. silicone
resin, pedyester resin, polyuret hane, polyani de re®Xn, SBuran resin, epoxy
resin, xylene resin, poI yvinyl'butyral, terpene resin, counarone-i ndene _
resin and petroleumresin. In a hot pressure roll e AT} #20Png system using
substantially no oil appl i cati.on, serious probl emﬁf %rs provi-ded by an
of f set phenonenon-that a part of..toener inmage on-to Q Prage supporting
nmenber i € transferred to-a 55 roller, and an. int adhesi on of a toner
‘on the toner inmage-supporting nmenber. As a toner fixab e wth a | ess heat
energy is generally liable to cause' bl ocking or.caking in storage or in a
devel opi ng apparatus,. 'this shoul d be al so taken into consideration. Wth
t hese phgnonenon, the physi cal ‘property of a binder resinin a toner Is
most concerned. According to our - study, when the content of a magnetic
mat eri al |natoner s de- 6 '
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i mage- supporting nenber nentioned above is Inproved, while the offset is
nore readily caused and-al so the bIocklng or caking are also nore liable.
Accordingly, when a hot rollerfixing %klng al nost no oil application
i s adopted in the present i nventi on, selectlon of a binder resin becones
nore serious. A preferred binder resin may for exanple be a crosslinked
styrene copol yner, or 5 aCabo@s$ihked pol yester. . Be&npl es of conononers
to formsuch a styrene copol yner. nay i ncl ude one or nore vinyl nononers
sel ected fron1 nDnocarboxyllc(gi??F 1hg a doubl e M8nd and their
substitut’ed derivatives, such as acrylic acid, meth gcrylate et hyl
acrylate, butyl acrylate, dodecyl acrylate, octyl éﬁy dte, 2- et hyl - hexyl
acryl ate, phenyl .acryl ate, nethacryllc acid, nethyl jgethacryl ate, ethyl
met hacryl ate, butyl nethacryl ate, octyl nethacrylate “Acrylonitrile,
met hacrylpnitrile, and acryl anide; di-carboxylic acigg_gaving a double bond
10 and their substituted derivatives, such as malelic acid, butyl naleate,
met hyl mal eate, and di net hyWackdmedDK Vvinyl esters, nsggh as vinyl chloride,
vinyl acetate, and V|nyI benzoat e; ethyl ene oleflns such as ethyl ene, pro-
pyl ene, and butyl ene; vinyl k@lkﬁi@‘é’s -GHERMIEaSMBHAy| Nethyl ketone, and vinyl
hexyl ketsoone; vinyl ethers, such.as vinyl methyl ether, vinyl ethyl ether, .
and_yi nyl -1sobutyl ethers. As the crosslinking agenN, 2@Econpound havi ng two
or nore pol ynerizabl e double bonds may principally be_used. Exanples
t her eof include: aromatic divinyl 15  conpounds, su€h3%s dl vi nyl benzene,
di vi nyl napht hal ene; carboxylic acid esters haV|@g wo doubl e bonds,
such as #hyl ene glycol dlacrylate, ethylene glycol ? t hacryl ate, and 1,
3- but anedi ol di acryl ate; dipdd¥ineo®si1p4nds such as divinyl ether, divinyl
sul fide and divinyl sulfone; and conpounds having three or nore vinyl
groups. these conpounds nmay- d®owsedraiingl YoQni n m xture. In view of the
fixability and anti-offset characteristic of the toner, the crosslinking
agent may preferably be usdwamsodn anount of 0.01 - 10 wt % preferably
0.05 - 20 5 w. % based on the weight of the bindér resin. For a
pressure-fixing system a knd¥&apsideFordsin for pressure-fixable toner may
be used. Exanpl es thereof may include: polyethyl ene, polypropyl ene,
pol ymet hyd ene, Ontbé ythidr @britiain order ta frodud® silica @biader 1B1be ust inthe fésentinybrlibiethoghtthe/weer |
et hyl ene- vi myolcesa,vertiont procees®e knowe heretbfone g be appiadiFor Saryiple desoinpdsiticn efisadium silicate
copol ymer, ity areqeig-remsesentert by the followind scheme may heapplleds at ur at ed - pol yest ers and
paraffins 25 In the ma neNazQX$i@ﬂe*ﬂC|dezPh-eSiQr'éb@mNa‘F'nvent| on, it is
prieferred tmagdtien, E‘H'améa'w?t“ﬁﬂqp&*ﬁwﬂb@ spdinsnilisels 18 fesgmpaged with ap gmmpnium salt
k‘ﬁ cle¥® (|°h?'b?'%fa'taﬂﬂ'?‘{°?§)¥g§'°"tﬁ" af'fﬂ!?e BE!"’HT‘%%&'“ '?P’?q‘f@dthWéPd ?"f‘?t?laé%de'

(ext ernal  adfMk '“‘aB%‘ llicjeacid, 3 FFP'F s"'F ’r° t' em'fﬂ"?ﬂ)st
su&tﬁabl y corft ﬁh [N ‘%iﬁ ] e.a ss ' :; CI & SU h
be used. Parj Eé guuﬁasm mﬁ ém P ||| ‘{ﬁ’g

I1d& pdvid

Pﬂﬁte 1!4 t gluridglethe trade

ums
stablllzg,the \A% E!s
charge. As Qah&Sidsh e charge contro Ier I's use he present 1n-
30 vention, |tCL@ep@sﬁhm‘em;Q,.Jnu@bgg-gkuglqu| fy the above rrentl oned
functi onal sepanagil(mippam@.mKJ)a conpensation.corresponding to the particle
Si ze ranges, i nTeudlEFindsh(ToludamRCIvdd K&)i mage qual ity. Exanpl es of the char.ge
control | e« may Biesl (Teg seibiikgeosi ne and its nodification products nodi fi ed by
a fatty aci d neS#tbn, Sérlek (Mizpgawadfagako yKdmmoni ur nsal ts, such as
tri butyl benzyl - Stersi (Hamishitnalifagako KiK-) 4 - naphthosulfonlc acid salt, and
t et rabut yl anmonHimesil EhimefYelubinSi¥ar-at e; di or ganotin oxi des, such as
di butyl tin oxi d§“°“tlFBJ‘éP son Kaggly Kiok i de and di cycl ohexyl tin oxide; and
di or ganofd n bor %'5"’"%!1’(‘:‘ h Blgte GiaspGey| tin borate, dioctyltin borate, and di-
cycl o-hexy tin B'P%l"t 't’asl'ﬁ': ﬁ ?“P"‘Wa’%‘ﬁ@r ge control lers may be used.
singly or as a gq}f fpeC|es Anong t hese, a
ni gr osi ne- type bm 25 guat er nary anmoni um salt charge
control I gr rably be used .. As anot her type of
positive chargecmgggfﬁg ,gbm, e may be used a honopol yner of a nononer

having an 40 am,srm",&;,mper;l@@(;ps nt$ by the formul a; .. [err]
Calcium Silikat (Chemlsche Fabnk Hoesch, K-G) C



50 whereih [err] represents Hor [err] and [efrr] and [err] each represent a
substituted or unsubstituted alkyl group (pre- ferably [err]; or a

copol yner of the nononer having an %Et ge?&g)%qp wi t h anot her poI yneri zabl e
nononer such as styrene, acrylat s, g acryl ates as described above.

In this case, the 1005|t|ve charge controller also has a function of a .

bi nder. 55 il (Fllstoth Cawafischafierauartinegat i ve charge control l er can be used
in the present F?ﬁ?ﬁ'lﬂ"lp&'ﬁa'c ,F‘E’%‘"‘tshereof may include an organic metal
conplex or a ch l”a% 'Eb ﬁemflcally there may preferably be

used al um num aggf'ﬁ?ﬁr (-1 en "geerl 3505” (I'l) acetyl acetonate, and a

3, 5- d|-tert|aryT:f? % chromum There nmay nore preferably be
used acetyl acetg , Qn gal icylic acid-type nmetal salts or

conpl exes. Armngta ox ( Ka E( Bl these, salicylic acid-type conpl exes
or metal salts mogqqfa“bilg;m}@k;y preferably be used. It is preferred that
the abovg- MENtARAE the Gbave BRnNoRsY dillk bdNderb,Ihdds Rabing '8 shéifticlstridts Glea bi MEasBBYBiEthe

In such cas8ET inbBod Wiflihilogen\5aEcRA@EN 41 30 /g drenoRs, Fertichiady S50 400 TRYg, PloRlicelaabidtediR 4
m Crons or sirahihepresepbineniihhesiiebiing pdwdst Baygndershiy teWsdd redn anfount of 0.01 - BRut. phies,
case of | nt ewmgrefaablyi 01 -Ewt mRos, Witglespectdo 10M. parts obthe magnepirtedeer abl y be used in
an amount ‘of (On dase wike the magneticitener of e eregantifieentish isyis@i a8 a positVelyhargpablet reagnetie fo-
100 wt. t§ar nef, ig$ prefeinddrieluse ppsitiyply chafgpabjedine pjlice pewdeergthertian negafivelyshdrgeable fepailics

| s added t oPewer ariaue P’E"%‘HM""&‘P“Q‘H@‘%‘P’@S’@% a"i“ﬁ\?é?ﬁ@"@!ﬁ'?“°’l%“!°rﬂ?°¥?e?§ﬁ@?4°ed
toner of th® 'ég\?ﬁtab'f'tMWéﬁ’?f’P?fﬁ""PiaV| n the above rrentlone%f'%gﬁrﬂtlcl e 5| z

distributio °"°%18ttt Rovamant
I a?‘g(ert hgn S'Fo ° 'h fﬁe ""H’Ef' & c

g &”8??, . b“g
;loggi r ggg;ha'i‘eq:rfrg?}ese;% §lte§| |o als':t a bE'e ":ln rzfen . :0:: ?9 e %lgos Qt il%glectnc charge
1ol d- gener 4 o ﬁé e?-'nt?og .t'atat % s.hpchtat tﬁm@@&t i i 61 e B

the fre- qugRele Miichrbon NGt ledehiRRWing P& ikl ARRIurgar ticl e surface and
sl eeve Ig Increased .as corrpared that I'n the conventional magnetic toner

wher eby the abrasion of the tonef particle or tge contam nation of the
sleeve Is liable to occur. HoweV t., when the na$hetlc toner of the present

i nvention |I's combined with the s il&ﬁ.flne pow-_g}5o_ der, the silica fine
powder Is disposed between the. tpner particles gnd the sleeve surface,

wher eby ®he abrasion-of the toneg partdfd/®d s rggarkably reduced. Thus, the
life of the magnetic toner and t % sl eeve may b¢”l engt hened and the
chargeability may stably be retaNned As a resuRg,- there can be provided a
devel oper conpri si-ng a magnetic Yoger show ng excellent char-. acteristics In
| on -tlne use. Further, the magnetRg toner particles having a particle size

of m cP ons or srraller ‘whi ch pl ay an |rrportant role in the present
i nventi on, odu S eff I

po wer ther I%% I?ydlggzn g aryl Eiéfl’ “f?teg £| eeﬁ\pgr%h ehJ) §n|d d‘ |?éahotfe ene
powder may F emaﬁ@la R T A
The siliga ogévithin ﬁenﬂ’l’oﬂﬁ#b’&ﬁgm B’rafydﬂhlt aSUv&nQﬁtﬁﬁ@d%ﬁlodnSmﬂﬁ@y pRiferdfy bk dhed

vi ew of t he indlaimoirit bii- Mwb@mbﬂfehﬁ&scamd%.dﬁﬁedoa lelwelghit of the Eifdafine Pdwder.

The dry pr ocesme hitbgdhicedaliity stmaewnngSgeanpwmsmésﬁnnvpﬁmdmmg; tas & stastufeirepe
powder throwh\temu'fefqlhmgefomula i.dation of a silican halide.. For exanple,
silica powder can beé produced .aceor.di ng RéMuhe met hod utilizing pyr- olytic
oxi dat i off ofwheyeis Bisan alkokyigraun ot ataloaantalony, Y isan aminagroupeon arherganisgeaup havinget leagiaie

t he basic r eaioe piovp adlioaes mammmﬁb\em@srstobt t Deesstyinathe ]elawship ofmtp

t he above pr‘épar ation step, it Is also possible to obtain conplex fine
powder of sili | 18 OrgRic grquR g?vmﬁéttleapt one nitrogen group may for example be an amino group having an organic
group as a substituent, a mtrogen-contaimng heterocyclic group, or a group having a nitrogen-containing het-

5  erocyclic group. The mtrogen-contaming heterocycllc group may be unsaturated or saturated and may respec-
tively be known ones. Examples of the unsaturated heterocyclic ring structure providing the nitrogen-contain-
ing heterocyclic group may include tlie following:

55
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oxi des by using other metal halide conpounds such as al umi num chl oride or
titani umchloride together with silicon halide compounds. Such is also
included in the fine silica powder to be used in the present Invention.
Commerci al |y available fine silica pEWlaM¥4¥Phed by vapor phase oxidation
of a silicon halide to be used ip the present invention Include those sold
under the trade names as shomn belom/ .40 300 380 45 [err] TT

600 50 55  EP O 459 b c>s|,/ M 5 (Cabot
Co.) o 5 Q I
. H%GE GVBH)

EH 5 Wacker HDK V 15 15
N20ET 30 20 . T
40 DC Fine Silica (Dow Corning Co ) 25 Fransol (Fran5|l Co.) 30 On

p be used in the present

kno New of or e - may

the other hand, In order to produce S|I|ca powder t

I nvention through met p ss, S prqet
be appligg. For ¢ 05|t| sodi cat k. wi n acid
Y

represented by th Ilpmnn@§§ henme . [err] Wn addition,
there may al so be used a.process wherein sodiumsilicate |I's deconposed w th
an anmoniumsalt 35 or an alkali salt, a process wherein an alkaline earth
nmetal silicat eExamplps dfducsedraiddmetensqdlwﬂg Stidctupdiictidéthél follvingc onposed wi th an
acid to fermsilicic acid, '‘a process wherein a sodiumsilicate solution is
treated with an ion- exchange reS|n to forn1S|I|C|c acy d and a process

wher ei n nat ur al icic Kzrﬁ Si te |s lize e 5| power to
be@ﬁsed herein nbe an us SI n dio |§1 (S|ICE— so a
silrTcate such as aﬁu nun1g|I|cate }sodlun15| icate, taSS|u silicate,

magnesi ufi sil i cate and 2|nc S|T|cate ( CbnnerC|aIIy avai l abl e fine

rsli,ilnég a agO\é\‘hg\I;msq f {%E cPt.y groups us"éﬁ ‘n t er grgs%rslﬁnvelﬂﬁlll Hgyepretfer}gb?yebeﬁh 0se of'fIOeq%erzmtt:err]e% otr sr:b?lde

membered rings in consideration of stability.

Examples of the silane coupling agent include:

25  aminopropyltrimethoxysilane, aminopropyltriethoxysilane, dimethylaminopropyltrimethoxysilane, diethylami-
nopropyltrimethoxysilane, dipropylaminopropyitrtimethoxysilane, dibutylaminopropyitrimethoxysilane, mono-.
butylaminopropyltrimethoxysilane, dioctylaminopropyltrimethoxysilane, dibutylaminopropyldimethoxysilane,
dibutylaminopropyimonomethoxysilane, dimethylaminophenyitriethoxysilane, trimethoxysilyl-y-propylpheny-
lamine, and trimethoxysilyl-y-propylbenzyl-amine. Further, examples of the nitrogen-containing heterocyclic

30  compounds represented by the above structural formulas include:

~ trimethoxysilyl-y-propylipiperidine, 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.
: " The thus treated positively chargeable silica powder shows an effeéct when.added in an amount of 0.01 -
— 35 8wt parts and more preferably may be used in an amount of 0.1 - 5 wt. parts, respectively with respect to the
positively chargeable mégnetic toner to show a positive chargeability with excellent stability. As a preferred
. mode of addition, the treated silica powder in an amount of 0.1 - 3 wt. parts with respect to 100 wt. parts of
s : the positively chargeable magnetic toner should preferably be in the form of being attached to the surface of
: the toner particles. The above-mentloned untreated silica fine pawder may be used in the same amount as

40  mentioned above.

The silica fine powder used in the pnesent nvention maybe treated as desired with another silane coupling
agent or with an organic silicon compound for the purpose of enhancing hydrophobicity. The silica powdermay
be treated with such agents in a known manner so that they react with or are physically adsorbed by the silica
powder. Examples of such treating agents include hexamethyldisilazane, trimethyisilane, trimethyichlorosi-

45 lane, trimethylethoxysﬂane, d|methyld|chlorosllane methyitrichlorosilane, allyldimethylchlorosilane, allylphe-
nyldichiorosilane, benzy|d|methylcholros;lane, bromomethyldimethylichlorosilane, a-chloroethyitrichiorosi-
lane, B-chioroethyitrichlorosilane, chioromethyldimethylchiorosilane, triorganosifyimercaptans such as trime-
thylsilylmercaptan, triorganosilyl acrylates, vinyldimethylacetoxysilane, dimethylethoxysilane, dimethyldime-
thoxysilane, diphenyldiethoxysilane, h_examethyldlsiloxane, 1,3-divinyltetramethyldisiloxane, 1,3-diphenylte-

S0 tramethyldisiloxane, and dimethylpolysiloxane having 2 to 12 siloxane units per molecule and containing each
one hydroxyl group bonded to Si.at the terminal units. These may be used alone or as a mixture of two or more
compounds. The.above-mentioned treating agent may preferably be used in an amount of 1 - 40 wt. % based
on the weight of the silica fine powder. However, the above treating agent may be used so that the final product
of the treated silica fine powder shows positive chargeability. .

55 In the present invention, it is preferned to add fine powder of a ﬂuorme-oontammg polymer such as poly-
tetra-filuoroethylene, polyvinylidene fiuoride, or tetrafluoroethylene-vinylidene fluoride copolymer. Among
these, polyvinylidene fluoride fine powder is particularly preferred in.view of fluidity and abrasiveness. Such
powder of a fluorine-containing polymer may. preferably be added to the tonerin an amount of 0.01 - 2.0 wt.%,

T



Carpl ex (avail abl e from Shionogi Seiyaku K. K. ) Nipsil (N ppon Silica K K.)
Tokusil, Finesil (Tokuyanma Soda KK.) 45 Bitasil (Tagi Seihi K K)
Silton, Silnex (Mzusawa Kagaku K. K.gpo3ueamigd (Kami shima Kagaku K K.)
H mesil (Ehi e, Yakuh| n K.K) Siloid (Fukl Davi son Kagaku KK) 50
H -Sil (Pittgu g @t,ﬁass ¢o.) Durosil, Utrasil

m

(FL” stoff- Gesq {lct t)le 1 pl)wt{emﬁm l%g An rﬁ fine
(Chem sche Gakyrd do lelfﬁﬁﬁas& no% heteaf %Qﬁerﬂ&ggﬁ EZuch tl:tabt the

(Nal co Chemef tsepr;se&&o@m 6 Biidalafibbhadbing tohdt Bhrtidle f-atabilizbdlErd] fo.(dxlmh;rl&thsa chéd ofti

Co.) Cal @i Upteénkedi@din séparting feoeitre lﬁebsdnleeldeaﬁnﬁb offéct Bereot onIAGRebAMBOEY QG@Je%érl-
(Ful i st of f - Gatratibrs pravented/Rorm detresingi-arditiaf stabllity (rl cargéabiity caiarthe? 84 ehardbit i €S)
M crocai . ( 40septad@ithesiay bé alixéd iSha sagnkticioner dfktie @eeisént invdatiahaa desirad] Mblalspb2ifipalif, as
Vul kasl i ( Facdenitdnewnidyes dBpigrents may G ysed genertilylimantamoiii p0rn2CWe peris pbral 00 it pbrt)

Si | nos. ( Shi ptd biridpr r netheroptional agilitiye meywbe(aiidedtodhe toner ¢ikphitbeltoner Will pxtibit furtherdetier
(Tagi Sefehi petfarmgncesyOptional a hetpsedinphide fovexamplefuliicants suehasinosiearate; abrivivoe
havi ng a sp@¥ s eerium orideqnd siicone gaebide:fiowahilkyimp VQ’hﬁ‘cBWFﬁ!‘lalﬁﬂﬁa Mdtalymipln oddpe n
adsor ption 61‘"‘%"5’" °’(9P""H‘8'l’ ";]‘ P%"tgo :g??%fg:lé ;F;g;’;ef b!?‘ﬁ'éd nt pI.OVi des a
good result L

be used | n o ﬁﬁ (B-n agpe t| ne:a" ct}n wasm ol '8?‘% eg‘ézlli cu?[b y
‘parts, W % h {fss _ﬁ;ﬁmpty "°15'B'° WS '"ew?xs o?a" %eaxhsﬁs"ne oner P "a"vxﬂ'g'l’"t

tha_gmgnet i & tqg fla i RS oPHESERh llvemem bdnf f.' la$na a@' maenewmaﬁtéy' a\s lﬁ)ﬁction esa
char geabl & PHARR ThE mafheticmaterdib be dohtaihet ithEMmbgnbtRdonePmal D8 o5t a Irlixtird of: iron oxides
chargeabl e Gidi@s Mmbérefie, NBAMRE ferricPtnt Rfritd ABINNE S@bds W6H; helald 3hicl B8 RdnCcobali HAd fibiel, C2
POWTEr, 4N QHcgSH thede RN mbaIS s@h a8 Slliifun® Tcotiall obpeR flad MbighdsinCtina ARk, hiifhony,
cont am nat i eéryifuin, bisfuth) cAdhiem, SIEHing GRinganesd, deRnilid, tifkiniim] faAgsteh @k Yahddiuml N

char geabi | i t y.Thbse farathagnetionatiriaiaimay prefatable be€in yhe tdn lotyeaetizie® having b avefagaartpsiier |

t he above- nmefthe arderdf G1 1 1 misrom prtheably OL1t- ai5meéalons andhegised it the thnyr iman aelntjof abow $6
may be tr eat ¢@ whipatts, garti¢ularly 81 00 pantapentPO vh partsepfi fesin gemapepant Eorer 10 mertscf

| east 202 ombinderresingremcase whard the ineanetisitaher dobmiohcontaingi resinoniiean thewihe binder regin)si | ane
coupl i ng agentThe magisye fenesifor dpuslgping qlgstrpstatic pmaeseavporﬁﬂwe ¥ej RegFent Inyentipn mayeieypro-
char geabl e §19efl Bysufficlentiymigpamagaajir. PRYVder wiB 8 vipyl grnanvioydearaeplasticresin suphyps these on-
respect to PMgHteH Wﬂ@eb?a‘l"ld%‘lm%éﬂ'gﬁ%%’ﬂ”eﬁicﬂ 'it-l?é’hﬁﬂwtﬂl"f’ ﬁﬁ'%‘f‘?l@ﬁf“‘"’ﬂ'ﬁ@
silicone_oi PY ﬁ%‘lrf% ‘3”‘;5?‘?“ 8fhallil, glo;: then meltingagdk ﬁ%l'l%"l“‘l 'B"‘

treat man:fo Of oli xtru Jer.to disperse or dlsso ve he pigment or ye, and opt|onﬂn% es.
fany, inthe me resirt; coo ng and crushmg the mixture; and subjecting the powder product to precise clas-
slfication to form.magnetic. toner aooordmg to the present invention. .
The magnetic toner according ta the present invention may preferably be applied to an Image forming ap-
paratus for practicing an image fon'nlng method wherein a latent image is developed while toner particles are
o 35  caused fo fly from a toner-carrying member such as a cyllndrical sleeve to a latent image carrying member
suchasa photosensltlve member. o
, The magnetic toner is supplied wuth tnboelectnc charge mamly due to the eontact thereof with the sleeve
PN surface and.applied onto the sieeve surface in a thin layer form. The thin layer of the magnetic toner is formed
so that the thickness thereofis smaller than the clearance between the photosensitive member and the sleeve
40 ina developlng region. In the development of a latent image formed on the photosensitive member, it is pre-
~ ferred to cause the magnetic toner. part]cles havlng triboelectric charge. to fly from the sleeve to the photosen-
sitive member, while applying an alternatlng electric field between the photosensitive member and the sleeve.
. Examples of the alternating electrlc fleld may include a pulse electnc field, or an electric field based on
an AC blas ora superposition of AC and DC biases.
45 . Incidentally, in the present mvention the thin-line reproducnblhty may be measured in the following manner.
An original image comprlsmg thm lmes accurately having a width of 100 microns is copied under a suitable
copying cond|t|on. ie.,a oondltlen such that a circular ongmal image. havmg a diameter of 5 mm and an image
density of 0.3 (halftone) is eopled to. ptowde a copy image having an image. density ofo 0.3 - 0.5, thereby to
obtain a copy linage as a sample for. measurement An enlarged monitor image of the sample Is formed by
50 means of a particle analyzer (Luzex 450 mfd. by Nihon Regulator Co. Ltd.) as a measurement device, and the
line width is measured by means of an indicator. Because the thin line i image comprising toner particles has
unevenness in the width direction, the measurement points for the line width are determined so that they cor-
respond to the average line wldth i.e., the average of the maximum and minimum line widths. Based on such
measurement, thé value (%) of the thln-lme reproducibility is calculated according to the following formula:
55 . . Line width of copy. image obtained by the measurement x100
Line width of the original (100 microns)
Further, in the present invention, the resolution may be. measured in the following manner.
There is formed ten species of original images comprising a pattern of five thin lines which have equal
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A e L A S I U R B e e St T (R

may be a §ilicone oil- having at |east the following partial structure: 25

30 wherein Rl denotes hydrogen, -al’kyl, aryl or al koxyl; R2 denotes aikyl ene

or phenyl ene; R3 and R4 denotes hy- drosqen al ky, .or aryl; and RN denotas a

ni t rogen- cont ai ni ng het er ocycki'c “grdog? tA¥Bhove al kyl, aryl, alkylene and

phenyl ene group can:cohtain an“ofigani ¢ group having a nitrogen atom or

have a substlihe width andanedispased latequal GiterValsmaval taithelinewidth. lethbserien spexies bihgiginal infkges,

t heghar geabithin ings arg respeglively drawe:sn thas they| providel desities fi2/8, 312 3.6pk B A& HH B, 6% 7.0.5md

I n an arount8.Odnesper my Thase teggpenips o ofginatimpgeppry capled urier thy abovsymentianedisuliablet dapy-

wei ght of t {19 cenditiopssto fqrm gony dges whichiate teq ohseuyLby 1eansiohe meanifyingglass.Jbe walverng

agent uséd i '??‘?'é*“ Hﬁﬁﬂ?’%ﬁg%s frdp P Megximu numberof thig lings Ginesiam) ofiap ieage e d

by the foll mﬁgﬂ ?ermg';:. SHETThIoeee from egps other, pshe.gbgvementionsd numbee) arags Bup

or a hal ogerl" SO G %ﬁ‘éé%ao@amgm%w Hu@loS) i iue MR Sos Ny il S

ONe_ A N0 Okt b e . 1 1 i ol WAk s e S 01 1 -

3 satisfyjng the relatronship of m+ n =4. € orgdni c group faving at

| east one nigg@en group may for .exanple be an anino group having an

organi c group as a substituent, a ni‘trogen-containing heterocyclic group,

or a group having-a nitrogen-containing het- -50 erocyclic group. The .

ni t r ogen- cont ai niSkyneRedbytyd| perylatie/fayingl uberzendt ed or saturated and
of the unsaturated heterocyclic

may respeo-- tively be known gnes. _Exanpl e
ring structure pr oﬁ%"hﬁ‘“ﬁfe?ﬁPPP&wﬁggﬁﬁiépﬁ- WEngtetRt ocyclic group may

i ncl ude the foll owgi, 02 ;40 ER 0,314 459 Bl 1 : [err]
Exanpl es of the satélﬂ)?gtgégléér"ér88&883:53??@'3&?%%‘?%&&‘7 ncl ude the :
follTow ng: 15 20 iahts 320 Rh] The heterocyclic in the
present ¥nvention nv%aeyigglrtéf grzglﬂlbsg/bl%e those of five- mangiel?gﬁi r six- menbered
rings in considemgtii 9Ronf takaRbkil. Exanples of the sgd qpe ga@al i ng agent

i nclude: 25 ami nopropyl trimethoxysilane, am nopropyltriethoxysil ane,

di met hyl am nopr opyl (laviereigeoygsiiaae, sdzet Rybani micepippyl t ri net hoxysi |l ane,
di propyl gm nopropyl trtinmet hoxysid-ane, di butyl ami'nopropyl tri met hoxysi | ane,
mono- butyl am nopigyyistini net hoxysil ane,” di oct yl ‘am nopr ohyttapamishoxysi | ane,
di but yl am nopr opyi di net hoxysi‘tane; ‘di'but yl am nopfr opyi nmononet hoxysi | ane,

di met hyl am nophenyi{numberorysragrepartimtensiysi # yabqutpr opyl pheny- | ami ne,
and trimet hoxysliyl_-y-propyl benzyl-ami ne. Further, ‘exanples of the

ni t r ogensecont ai n: n&" PB -QQI i ¢ 30., conpounds represented by the above
structural fornu | ngl L trieetbhoxysilyl-y-pr pi peri di ne,

trimet hoxysilyl - i'j%%r-%)n%&F%i%ﬁof’%%%’gaﬁégﬂ'ly%% ﬁ%é@%’% - propylimdazole.
The above-nenti one of n-contai ning silane couplin y -
prieferably be used@io%b%%ﬁgrgmunt of 1 - 50w. % nore g‘rg%g?’ta%”:% 5- 30 wt.
%\ﬁased”on the weight of the silica fine powder. The thus treated '
positively chakhgebayp ingeedipnte werp weltiiendedp adlepder andimalitknagred at 280FE Py meantiof & onnt
of {0, 01 = 38xige. ‘.’“FS‘? kngadad; veas Goaled ’YPB;" bya °Ef§éﬂ“"lf¥'1°'éi’l""3\’ig_ﬂh¥"mf‘?

ke 55 it roRmplYcryg 3 _
0.17 5 wt. IRl e%fiygﬁ%nﬁnﬁ'ﬂﬁﬁ%ﬁﬁf& /L lgssified powder product. Uraine

. 40 powder and coarse power were simultanecusly and precisely removed from the classified powder by means
of a multi-division classifier utilizing a Coanda effect (Elbow Jet Classifier available from Nittetsu Kogyo K.K.),
thereby to obtain black fine powder (magnetic toner) having a number-average particle size of 7.4 microns.
When when thus obtained black fine powder was mixed with iron powder carrier and thereafter the triboelectric
charge thereof was measured, it showed a value of +8 uC/g. ' )

48 The number-basis distribution and volumme-basis distribution of the thus obtained magnetic toner of posi-
tively chargeable black fire powde_r-wéfe,_'-measm'ed by means of a Coulter counter Model TA-1l with a 100 mi-
cron-aperture in the above-desqribe‘d ‘manner. The thus obtained results are shown in the following Table 1

+ and Figures. '
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posi‘tivel'y chargeable magnetic toner to show a positive chargeability with

excellent stability.- As a preferred node of addition,
powder in an anmount-of ‘0.1 - 3 w.
t he positively chargeabl e magnéetic

the treated si
respect to 100 wt. par

Lo

of being attached to the surface of the toner particles. The ,
above-nmentioned untreated silica fine powder may .be used in the sanme anmount

as 40 nentioned above. The si.

| i:'_c'a_ fine powder used in the present

lica
ts of

d preferably be In the form

wax preferably in an anount of 0.5 - 5 w. %

i nvention may-be treated as desired with another silane coupling agent
orwth an organic|si]icen conpound forthe purpose of enhancing

hydr ophdbi city. The fil{ca powder may be treated with such agents Ih a
known manner so that|they react with or are physically adsorbed by [he
silica powder. Expnpies|of such treating agents Include . :
hexanet hyl di si |l azgne| g {imet Byl S | gheS t 1] M€ hy] ci, orYsi 43 19ne

trinmet hyfj, et hoxysi ang.g i et k| di-cld ogosgg aige, getylgrighl gro8i | gng,

al | yi di met hyl chl of &s I(:’a1e,,- al I yl phe- nyidi chl orositamre, - — <« «

benzyl di et hychol ros_,,[% e, brononet hyi di met hyl chl or osi | ane,

a-chloroethyltri chigot 851 - Lane [err]-chloroethyltrichlorosilane,

chl oronmet hyl di methy gk ¢rosil ane, trior ganosi | yl mercapt ans such as frimne-

t hyl si | wsnercaptah® t & ¢rganosi l'yl acrylates, vinyldimethyl acet oxys|| ane,

di ges hyl et hoxysi | pae| Hdi met hyd divres- t hoxysi laney db phenyedi et hexysi | ane,
hexamet hyl di si | oxpffe| 8 1, 3- didvi ny| tet wamet hy dirsi Idxadie, o1, 3- dophenyl te- 50
t rianet hyl di si | oxah®, [ &h¢l di met hyl pol y&i| §kaft having 2 to 12 siloxahe units
pef” nmol ecul e and gont & hi ng each one hydroxyl group bonded to Si at|the
term nal2units. TheseAmy be used. alogne or.as a mixture of two _or pore
conpounds. The abpve htioned treating agent nay preferably be usefl in an
anmount of 1 - 40 . }%)ased on the weight of the silica fine powdef. '
However, the above tf{eafing agent nay be us so that_thg fjinal pgotluct of
the treated silich f{#re p_a/\déc’?. shows 525&&\% cilf)larﬁe ilf;tyf; 55 io In the
present ¥nventionj41 8% “preferred to addfime powdercofoa © ©

fl uori ne-cont.ai ni r@ ha yner such as poly- tetra-fluoroethyl ene,

pol yvi nyl i deng fl lorfde] or tetrafluoroethyl ene-vinylidene fluoridej -

copol yner. AfBng | BeseTporyvinyidene TTuoride Tine powder 1s partijcul arly
preferreg in &iew & |f§didity and abrasi veness. Such powder of a
fluorine-containi n@ pg ymer may. preferably be added to the toner im an
amount of 0.01 - ROl |%" 188 = EP 0 °B1F, 459 B partfcufarfy 6. 02 | 1.0
W.% In a magnet| & {qhér “wher ein tthe Wi 14 ce-fime PovBer @an® t e °
abg_\ée-rrenti oned f ero:i{,-p -containing fine pow der are conbined, whille the
redason i¥ not necpssardliy clear, there occurs a phenmomenon such thag.the
state of the prespnce off the silica attached to-thetoner—partiete—is
stabilized and, for exafple, the attached silica ls 5 prevented flom
separating fromtﬁ_@ﬁon r particle so that the effect theregf an toner
abrasi on _and sl eeye;6on{ ®annats ORe i So prevent feom decreasing, and the
stabi li t§7 in char j“’Bi i tﬁ can faur tdhers baaernaneed. An additive may {be
mxed in the nmg 1?% qoner of thé' présént Tnvention as desired. Mjre
specifically, as §%B ofant, known dyes or pigments may he used gendrally
In an anmount of 0}5 - 20 w. parts per 100 vt parts of a binder redin.
Anot heropti onal agiditive may be added to the tonersothatthe tonerw l|l
exhibit furtherbejter 10 perforgianges, Ptignal addi &i ves 0 ke usqd
include, for exanple, |ybt] cant £ swh As ik sTeafat® &br&Si ks Bdch as
cerium oxi de and $i [& cojectarbi de; #| otal®Pl iRy FnpLovEr sSuch & @l| oi dal
silica and al um niimoxi de;t anti-caki ngtagent! of cénddcti'vi tly-i'npattfi ng
agents seéch as carbgn bllfagk andtirgoxxdeq 1g ogdeR tg QpiPveg 7

rel easability In hogtrolll er fExigg, cit:lszalgo g preferred ebodi nprt of
the present Inveniy tionfto add t'0 the maghet1 ¢ ¢oner & waky ofraterill such
as | ow nol ecul ar gt potyetrnytrene,  TOw nol ecul ar 15 Weil gnt

pol ypropyl ene, mcrocrystalline wax, carnauba wax, sasol wax or paraffin

Figure 1 scﬁematically shows the classification step using the multi-division classifier, and Figure 2 shows
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The magnetic toner of the present Invention contains a magnetic materi al
whi ch may al so function as a colorant. The magnetic material to be
contained in the magneuc t oner may pg 8111% or a mxture of iron oxides
such as nagnetite, hematite, ferrit& AAL 48Pl te contai ni ng excess lron;
‘metal s such as iron, cobalt ‘and nickel, 20 alloys of these netals with
‘metal s suchaW'@Pwmewwamemul&éﬁwdass@ad magnesi um tin, zinc,

anti mony, ber P94t @ﬁﬁtofmwﬂr ?harge%ﬂverﬁehoe'aﬂwmmssﬁmwée@ﬂcstétamwoo m2/g)
titanium t%@%"f’w ARPat paps, Htmag?ﬂﬁé@eﬁ‘éP?mgﬁ‘éﬁdP@bm%?Wéﬂ and fixed therewith
preferabl e 9RE A E'”PB'PH“(S?’ “ﬁﬁf”f tp ghtaina FP&W‘%"“ peally 8?%‘35“’?5‘8?@?"6“’%9" Sempgisipg

t he ordef o?

d ed i
the toner i D F'E[. al.)gé&m nt ﬂee ic gber spor%ﬁ a \Rfl’tlcle etdlstnb%ti?gnﬁ%%%ﬂslcﬁpr%nstifls 8'{)

W, part er. - n of
25 Ioa b?ndg{oxg f¥igha, |apd é‘d& & nggﬁt Je@&ig@ ‘ﬁgmg 2'; ‘t’%‘ﬁ% né? %mpi 8ﬁ%a't°°s

resin otger t hﬁadévaspntg' eBﬁL%nJ 84 i khis |Iéi§uc£rﬁsnﬁ&dee w&l@ﬁféFemJ 0 FigtlS ¥.94 ARIrES, the

el ect r oSt at brie-doMBAAGR dsVelosdr 84 dbBtalné ih & GevBIbiSs GiiainbérBY 8 Bpliain AR e fdih Brito BB/ 5EH
by suffici efatd of a Bjiindripd) slBeve BESf siGinIDSYLBN as Witdnbr-carrYihg Ydanrotatinglir thié digdtion of an arrow

t her nopl ast sabytiesiedius ol magsetit biadea2 asa mashEiotfbmihg khe kagériof ke toree Thefbdrance betwaen
opti onal | y, tha sipevg 3% aitd the blatipd2 Bseto himut2sD migons.I The geeve d3itan@ink e fixedaagiahss as a
addi ti vers emegnetnipansaBmifixedofagnet 3fiproduces aimgnatic figld biAPGO gaiss in thegeighborheddefthesislevd ng
and\kneadi ngpriaéedn the seveleringinegion wheri the slelive &3 indispesedear ton phofosgnsitive drum 34, eanslec-

kneader andtresiatip 'ﬂﬁ@ﬁ'"@@gmeswﬂw ag prganig Rhatogorduciy T' Y'Gﬂa egetive latqpf image.

opti.onal adB“f"’t"P‘ @nspﬁfeba "W?F'ﬂ'ﬂ?%ﬁ‘! ti‘%@i‘°"°F%‘§'F“f‘P"’ '&Wﬂd'@Ft[?g Pfaﬂ

m Xt ur e %{9 %’ ‘F‘it "f F E‘P'Ee ( “%‘ Sf°’

form ma et SP éPl sp ce) ro}lgsea IS ﬁ Pf) g‘lendso e;ven gaﬁgr
at't e ro ion xls of 8l e 3 t th o sersit|

sccor o o A lﬁ If?‘%{ el %f% o o i" o e

el
form ng ap- 44 3?tsa€j b&i Yent
i mage is develnpegy oftt, & 9 55%%p @t{t&ne ysdB &g aﬁRCEuLQ’anEEBE‘st was
t oner - cagr Y hppled HRIWaEH the H’ibh)s&r%ltl?e d?M'J\ Btf‘ﬁ“d'tﬂeaélee% rhatiflg Si6ttrie eld aPpReHY means
carrying meshehe 1/dEd tidonéiodMpoierdRipdidpst fu.aqeaemneeleeve 35' R aTRE&RGY bfabb@ PS50 -
suppl i ed Wi krbns{ dnid ieekagfdtic tofier édiéd0RIrsTRVIRY YhelbHEr atiolt 95 fiordh® Didethe ndbAEIRGikId did N
the sl eeve mufitsaemgmnst. appl i ed onto the sleeve surface in a thin |ayer
form The thi Byhsngtte abbvetnieatiomad)degis, @ négatheratérsinbge forseld athd fhatbsehétive tilomak wass S
t her eof s daveibjed by tabsing théme-Corammnantdaveliyet dutaving frsitiveltitioeedtrivshdrgeteflyte ths Batentind
t he- sl eeve .imge. Theresftertherentiantigner Bnpgewas tlansferted topainparephyasing ayfegalivd eatopmiransieng e
formed on mpansprddhesdiserdheardtely ahotrirssure tofler figngnaans. Suoh ireage formation tees were succes-
magnet i ¢ t offealyrandupted 0,000 Hpe efel?vﬂwe\rl@cwropfbsfeﬂapfg}@et leges- Thedme P!’?@""gl’%ﬁ@%
“to_the phot B‘Sé “’"é"iTPP'VéaEPE‘FFB °"°‘0%‘F'I- e ap an aI ter nat | eI ectr

f : ;al d b;a wee Il‘%;e“ ;@q :éth% %;% and
alternatl ngr ade ven after S 0f ons. -
e| ggt T‘I C fl Ee;f%‘ e% g%ﬁva wf"&-mit b ??9 Ld:: 1he M‘ aéssﬁg‘l ty

teHetES I'nven e repro uc

may be- ngasur minﬂeliﬁﬁhe cﬁl)(&oﬂ%aé@fﬁpﬁrfd thé“@as@i?i&a%d’@ép Jsmgﬁnsq&méd atd BQialnbd N

l i nes accuraﬁ,ﬁleg,ehé\(éng,@wyngﬁ 00 mcrons'is copied under a suitable
copyi ng condi tRefdfling o Fiyures @ afid2) dietmlmmmma&m habGeide Glls, 2ahdib4) ad o 160 Wall
havi ng a di 2srerhedideGiall 23 mtmdaamauzaaaep.dﬁmwmym eﬁbe&hiﬂi&blﬁ&sﬂﬁh’g)weldljesaw[ahed
to provide 38, e egtivelypuhershyttie clabsidyingictiameber is digidsliiritothreé secliand At a I0wes portidnef thidyidd O
obt ai n afscopyil 2nafged sgphonoseTid. apeding intortha slassifyiagthamblen is@rovidedg & Goamdmblach 26 isiisg e
of the sanpbesed sjorgdheriewsdr taggehifel ine afthe uizzle 1§soras itafbrm alonaleljiptisrarc(shaped iy bpRding thef d. -
by Ni hon Retsnsentiabiine Gownwardly. e dlassifyingohembes hasen uphscyall @7 pravided witiea knifevedoprskaped | s
nmeasur ed bygmi@m@weﬂseaﬁentqﬂenwwam'séwa@e classityingehgnber, grs-intake glaesdd 1F’§P‘Wtr:|
toner parti B tPPagasﬁ'Wé!‘?é’Fﬂﬁ'é’g’saf? Provided. Ipthatiiekgipipes14iaa¢, 15, @ fisst gas dntrod r?P“t

poi nts f8r P‘ﬁ%‘sF?ﬂEa\ﬁF‘a’{‘ 9"51‘ PPH"H a§%21t- W&'{e"‘t"ﬁ' §;' ‘15'?““9 P@sﬁ? 149 5115 UG

i ic p d
\?MVS: ra}.ge :31'3_2%’(? g-‘ ?‘Et r%@ ber )5 ﬁf Wﬁle h Iﬁ){m%oq Ftﬁ 8re lsposed

repr OdUCI bi F?n:[e ondin her in ectlol:) a:d i
Li ne wi dh Ff ssh L }}6&5@ ?E:. e %ﬁrg%j %o‘%éégo

the origi nayg n H} P @&% ﬁ\rd’the' a@tuotn ?thpgt?eiﬁg& hlgn Tﬁ‘e@& hlPQo thﬁ feed powder
resol ution pRs Epbwiidd 11, bl £in@ bovieh 1DGaliRy PrREribedVdRIMB-aletagh Parlididhide@Rd

speci es of paridgd mld.smmgﬁesn@@m,{espbmr@g pattern of five thin l'ines which
have equal 12 - :
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EP 0 314 459 Bl line width and are .di sposed at equal intervals equal to the
line wdth. 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 8.0 |inesperEPRDaMHA59RIese ten species of ori gi nal
I'mages are copi ed under the’ above- nentioned suitabl e copy- ing conditions
to form copgxdmphges Which are then obsérved by meéars of “a magnifying gl ass.
The val ue of 5 the resoluti-on’i’s 'so determined that it corresponds to the
nexi num numberA odgnétisitehet wampérbd n ehe/simé madheras iniExEnge 1dxespeihat tisd dmoluit Of rhdghelic

li pes are clpewdteltp bsmided theretd wy changediph mistopulverizatien 4nd dlassifloation copditions werel contraiiae r
i s I'arges, kaoblaincH toper daving chargdiasistics assghiown inJable Henpedring berejnafter. ke thwseabtainid toner

| nvent i on wive$ evgluatedis thejspmeimpngieraginBxaippleibt ai | with reference to Exanpl es,

by whi ch the psasenit assiauain UHef‘gpﬁﬁﬂl“g hereipafiagclegr high-quality jmagegwvere;statly ghigiged.
fornul ation rts" are parts .by.weight. 10 Exanple 1 Styrené/butyl

‘acryl at e/ di Eﬁ-ﬁ‘;i{}oenzene 15 copol yner (copol ynmerization w. ratio:

?861\% 5/ a rt net c\alngr & E: giLﬁ Ie"?s‘arme manner as in Example1 excepgt}ﬂat the a:rgn%lcj)ﬁtgp netic
p e]'to J eda m ropulverizatl fication eondltions were controlled
_Wt parts (a ) BﬁJr ar§dtez1§tl EDD rElhdftal. The t%us obt:alned toner
4 W . partS ﬁ&te@i\{%% em{nu rﬁzxarﬁdlzﬁ m cr OnS

Low ol egul ar AN rEHlk, 2B SRIWIiCTaSe Eﬁmerﬂﬁ'ﬁ‘eﬂm N@ﬁlgh-quality images were stably obtained. -
4 W, parts 35 The above i ngredi-ents were well bl ended In a bl ender and
mel t - kneade@xdMpld4rr] by means of a two- axis -extruder. The kneaded product
was cool ed, coarsely crushed by a cutter mll, finely pulverized. by neans

of "a pul veri zex5 wispartgf postiivelyi ahargéable aydropbablt doy mersssfsilionianid P.3aut.fpent eftholyinylidens fhe
wi nd- f orwe olidedipe povaler (aydbBepripery Wirtide sidépahoet 0G reicren, weight-averfgs. mdipgulag weisht{Mw):
Pneunati c MBeP.00CYwers added to @0 vdmaas 9i thg blavkSige Pwdeobtpaweﬁxapwbdm mixeyl thergwithibyi e
40 powder EWEnsehatiyechs “’W@Pémﬂtﬂ'ﬁﬂmﬁ‘mvd@ﬁmw eci sely renoved from
the cl assi fi ed"gdweehte bﬁ}’ wap evglupied inthe game @angpr asjinfoamplp drAsgrpqult. 25
Coanda ef f eltTeRiet #pBoGYEY e@’&é‘%’u‘?‘?‘@r"* abipineq befiprimaop PPt inéapg detsityAad irapg au "V

t her eby o abtajn-black fine: powder (‘magnetic toner) having a
nunber-avergé@kgstlcl e size of 7.4 mcrons. \Wen ‘when thus obtained ‘bl ack
fine powderwas rfi xed: wi'th iron powder -carrier and-thereafterthe

triboel ectric charge fhqr el(k{?_dv\?égggﬁg{.ep sif Shoved (ﬁout | O?Pea’%'fst h[ err]. 45

The nunmbgr-basi s distributio Bu s distr] e thus
obtai ned magnetic tonek @ spQd00,t hYSLY E%QP@:{B bl lack fine powder were
nmeasured by neans of a Coul't er counter Mbdel TA-1l with a 100 mi-
cron-aperture In thepaiiategescgob®d)manner. The thus obt ai ned resul ts are
sw in the follow ng. Table 1 and Figure 5. 50 55

35 _ -3,5-di- t-bntylsallcylic ac:.d
U . metal salt .. % wt.part
Tri-iron tetroxide - 70 wt.parts
40

,(everage,,peg;_i;ic],_e size = 0.2 micron)

4% : Low-molecular weight propylene- e
ethylene copolymer | . 3 wt.parts
50 By using the above materials, black fine powder was prepared in the same manner as in Example 1.

0.3 wt. part of negatively chargeable hydrophobic silica (BET specific surface area: 130 m?/g) was added
to 100 wt. parts of the black fine powder (magnetic toner) obtained above and mixed therewith by means of a
Henschel mixer thereby to.obtain.a-negatively chargeable one-component developer.

The above-mentioned black fine powder showed a particle size distribution, etc., as shown in Table 3 ap-

§6  pearing hereinafter.

The thus prepared one-component developer was charged in a copying machine (NP-7550, mfd. by Canon
K.K.) having an amorphous silicon photosensitive drum capable of forming a negative electrostatic latentimage
and image formation tests of 10,000 sheets were conducted.
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13 EP 0314 459 B1 5 0 15 .

. ..-.N20 0 4 2530 dP 4.) 35 0 4) 40 45 50 55. Flgure 1 schematlcally
shows the classification step using Ua% @ngt“ -division classifier, and
Figure 2 shows 14 EP O 314 459 Bf 1 dnal per spective view of the
mul ti-division classifier. 0.5 wt. part of positively chargeable

hydr ophobi ¢ drif 857yl a3 ghoyp njTeblp { gppsariagarsinafter, degr high-qualily inagesyew stably Phtaiggds
added to 100 w arts of the. rragnetlc toner of black fine powder obtained
above and nEMer evmth by nmeans’ of a Henschel m xer thereby to obt a| n a
p05|t|vely ch

foner. The g g FE%EL Copi bt e C°houiér§ré’?&n%°"%§§ ol
distri but | OR U%o& %t?\gérgﬁdnﬁ c'te(&% d?% o geqﬂge age

herei naft er ,q Rl ed one- corrpo er was c

| mage form ng Msc&%s%k,qe em}‘ Akl ﬁ%p&amahemaaﬂéa the tg.mm% reﬁmdaut?er\e%éamh&.g”&&st

was condidCt exbelledflind there whiobEIRMEIIAPIMESEs haVNMY o HighfaditioRdl ciafacleliyis | NSt ance.

explained with reference to Figure 3. In Figure 3, the one-conponent..

devel oper 3gxaphetzai ned I n a devel oper chanber 39 Is applied In a thin Iayer

formonto the sur- face of a cylindiical sleeve 33 of stainless steel as a

t oner - car ryi ndlasiketirepowdsr g showp ih Tablelovag prepared in A sigflarananner ainE@wley. t he . nedi um

of a magfiet i c Ofivdapert ofpositivelpchawgeabis hiydsephbhi sificmyastakided|taipe wt. prirts piie bfagifine powder

cl earance bektgipadabeve andsmixed\fherewith 9iobtainja@ositively ehagpableongspmpopent dryeleper 50

m crons. The @e%%prwfee@mme"eat deyejoper wvag'rr@qedsefa@mamia@ availphie,gopying reashiae
1 CgPrigiegRy °§%ﬂfé‘§°t1"ﬁ"‘{"ﬁ‘é’ and image

Thig_f i xed P, g E)' ARES) hgvi H@?ﬁeﬂs“!”?

nei ghbor hoo fo tals off1 Ejjzf? vel opi ng regi on where the

sl eeve i s di'dpBe 8“??@ FnipTeRe  Aeging §'F'f' é& drum 34, as an el ec-
trostatic | ol gl Nge feans; corrprl sing an organi ¢ photoconductor |ayer
carrylngagngrg%g—ve—’kaﬁeﬁ i mge. o

Black fine powder (magnetrc toner) as shown in Table 3 was prepared in the same manner as in Example
25 1, except that two fixed-wall type wind-force classifiers used in Example 1 were used for the classification
instead of the combination of the fixed-wall type wind-force classifier and the multi-division classifier used in
Example 1. .
In the thus prepared magnetlc toner of Comparative Example 1 peroentage by number of the magnetic
toner particles of 5 microns or smaller was smaller than the range thereof defined in the present invention, the
30 volume-average particle size was |arger than the range thereof defined in the present invention, and the value
of (% by number (N))/(% by volume (V)) is larger than the range thereof defined in the present invention, where-
by the conditions required in the present mventlon were not satisfied. The particle srze distribution of magnetic
toner obtained above Is shown in the followmg Table 2 and Figurs 6.
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The ﬁininﬂnyspace between the sl eeve 33 and the photosensitive drum 34
rotating In the direction of an arrow 37 is set to about 300 m crons by
means of a spacer roller (not shown)gpaSgsdgans for maintaining the space.

20 The spacer roller
that of the sleeve 33,

has a di sk-1i ke shape having a dianeter |arger than

and a thickness of about 5 nm- 1 cm Two spacer

rollers are generally di sposed :at the both ends of the cylindrical sleeve

33, so that the center

t her eof . corresponds to the rotation axis of the

sl eeve 33 and they contact the photosensitive drum 34. The spacer roller

2000 Hz/ 1350 Vpp
appl i ed between.t
electric field-app
formed on the sle¢
magnet i crd oner f of
magnetic field dug
device, a negative
devel oped by caust
triboelectric cha
toner i nffge was t
tragsfer neans an
means. Such inmage

may be di;sposed sga L9 be rotatabl e or not. In the devel opment,

0]

3 Eﬁ BoaBume— @) <

nhtli on tests were socces- *si vely conducted 10,
tiges thereby to proyigie 10,000 sheets of toner i mages. The thus obt

a bi as of

d.by super.posing an AC bias and a DC bi as
osensitive drum 34 and the sleeve by an alt

'tmdatﬁcﬂwﬁ;ﬁ ﬁmm’%:ﬁOmloucm
rs having a hei ght of dboft & Rcrdnsun
i xed nagnet 35. By using the above-nentione

one- conponent devel oper 31 havi ng positive
fly to the latent inage. Thereafter, the resultant

results e shownlln)Taljle 4 appearing hereinafter. 35 As_apparlent

from Tabl'e 4, bothof it

he |ine portion and |arge 1imnmage area portion lof the

| etters showed a hi gh gilmage density. The nagnetic toner of the presient

| nventi on was excel | ¢

inthin-line reproducibility and resol ution,{ and

retained good i mage guallity in the Initial stage even after 10,000 sheets

of imagezf ormatiops. |Rifther? tfe Lopfi nG cOst Yper: ofe. IheRt Fas®l dw,
tHper df tfie Prefent i Bve@® i @ s 2x-SceBl et |in

wher eby the nHgne
econom cal chirac
classifier anf th
with referenc® to

D

mul ti-di ¥sion cla
The side wal |l 23

cl assi fyi ng wedge
is divided into t
22, a feed supply
prEVidedggA Coand
f.-the nozzle 16 s

o oo & pygridnbes 2

o

Hifcs.. 40 Her ei nbel ow, the mitti=di vi sion

& i fication. step used In this instance are expl ai ned
feH-g5—1—ahd—2—Referr-hrg—to—Fi-gures—t—ant—2—tHe

i has side walls 22, 23 and 24, and a | ower |1 25.

e |'ower wal I 25 are provided mﬁth kni f e edge-i{shaped
)d 18, respectlve wher eby t he cl assifytng [chanmber
bt i ohis. TAt Ca ﬁomég pbrfioﬁyof’the side 45 wall
716 opeTii nd Int& tife & assi i Y chanBerl s
26 |Is dis- posed along the I ower tangential; |ine
] forn1a Iong eII|pt|c arc shaped by bendlng t he

taggential line d

provided with a khifg.e
Above the classifying c

the classifying chdnhbe
first gas i ntrodu:tg-gn
control neans 21
and al so static p]

chanber, exhaust pipes

:) ,Dﬁ}s&g,bgt

gegpe tively, conprising, e.g., a danper,
the pipe$ 14 and {5, re

d
1
(8
f
4
q
}
(¢
v
G

| y IITC LI aS ST | VANLLL®) LTIIOl]IIJCI lTolb dliT" Uppcl V\hrl 27
lge- shaped gas-intake, wedge 19 extending dow%mardly
hbes, Pasi npake pgpeg 14 aiyd 1% opene ifg (into
& e Provi dgd Slncxhe i mak-e plpes 14 and 15,! a
ontrol 50 means 20 and-a second gas introducltion

are pro-

spectively. At the bottom of the classlfyln

f 2 a8d I3 RavBngDuR e & e i PosBd

o

corresponding to [hg re péctfl,veqclassb‘f yingseqt i ghs ing, opgni 89 L,nt t he
chanber. Feed powdeZ to{be classified is introduced icht ¥t B cfas®iflyi ng
zone thr%Jgh the pugpl yjnozzie 16 @ndér 35 !reduced pressure The tf eed

u

powder t

s suppl| el ar
Coanda effect gi ven¥by.

gaq;ed\t o°f agl @ oy eurypedgigs %ueOto t he
oL t

e gtrieans of

g? qﬂ Io k 26 gnd th ;actiQn
hi gh- speed air, sp that {the fee pomder |s cl assi eézlnﬁocpoamseepo er

11, . bl ack fine powder

12 having prescribed volune-average partrclre slze and

particlessize distribution, and ultra-fine powler 13. 15

0.5 wt. part of positively chargeable hydrophobic dry process silica was added to 100 wt. parts of the mag-
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TSRS

EP 0 314 4'159 Bl Exanple 2 A magnetic toner was prepared In the same nmanner

as In Exanple 1 except that the ampbunt of magnetic powder to be added
thereto was changed and m cropul verization and classification conditions
were controlled 5 to obtain a tond® &M§##Plharacteristics as shown in
Tabl e 3 appearing hereinafter. The thus. obtained toner was evaluated in the
same manner nate tbner dxiackiinepdvderdstaifed absweiniixed BereiDithe kamelrmdnhe ashin ERdafpRr1ithkgeb
her ei naf t er ‘o eiitaima orietcginpanert evelpper. The thes vigdined sitwivper wab subjettedito i:h‘agarqaha.oﬁtegé A
magneti c ton'eﬁertbasa'm@m#meihsrim%mel%arre manner as in Exanple 1 except that
the amount of Referngtte Boysmdutherhelghs ofrarsfermed)intthpcieraiaping gegion biepirdvesdsaivas about 165
m cropul Fer |"E‘§?'\séﬁ‘°'a‘fﬁf lenperdhen thatin Bxaginle d Jn tie resuliagt ifiges thedoner particlesiremarkablytped- n
a toner havi'f °d(,‘F?Hrt5%'F@?t "gesr&m%r’sonémmtomswmwsr th B’é‘d\"? mﬁ@ib@iymﬂiﬁr%
The t hus obtl‘”e't‘ ‘F é{&ﬂﬁ 4’ 3. Fyetfer, afisr 4R0isheste of 15
As a result 3 ten ) ':h'a the Z)%’g '? Pﬂtsr'r%qeﬁ'g?%?" 6'P°é'ét'|’ ling repredyriblity ang
| mages tﬁ}gﬁ robuit Qa mﬁe e| " of positively chargeabl e
|

hydr opho |c dry process silica a : art of pol yvi nylidene flu- 20

oride fine RQWSGhvE BXRpRSE Primary partlcl e size: about 0.3 mcron,

wei ght - aver age noftecuf ar—wei ght (Ma): 300, 000) were added to 100 wt. parts
of the black févaRatidnwekEdondiedinMiGamsmartnéPdlith Exatple 3/a8kepi et 8 toh&t 26 Sidiwh th ToMe 3
means of a IWag6sed abtesd of @b magRtictbier ised MiEkahgle fi -ONe- conponent devel oper. The
t hueobt ai ned 1d e edsapaTImayas, thinsnbskeddnthmintbdtin Sevaral pridss hedsuridblyldie (513 B réyatbs
As a resul t of iger périsales, and thbadsolation wap p.6 fiie/ria. The said baék pattern,tpaiculdly theGridbeportiogl
bet__,er i mag dhweregk basl 2 lawer image density thaal thatdn thy lireiirdage madthe efiga partiop of tA&image. Further, fog

] . Exanpl eomandnatienih gnekiouns opryirgdzanddie imagsi quality was further deteriorated in succeb@@e copying.

W . parts®30 (Mv = 50,000, glass transition point Tg = [err]) 35
3,5-di-t- buﬁgmwm'ﬂacid nmetal “salt

1- wt.part Tr|-|ron tetroxid arts 40
(aver age. partl atio 15? nducted tl}e‘seme)ﬂz‘ngg:sp ll: fxarrrple1exceptttr_a(59\;0ﬂer|a§§q9pv& Table 3
WEI ght prﬁop E}:f fmﬁ%ﬁéﬁ %wl )¢ lfall il

y lt'r?r o ver, rma mai'ka rstu:ibe in, step ser?yvlureoo-
ﬁsgfogﬁggfg ] d E:gs Pl ég ek #'éga furtlzbo
W . parts ofmuta{;ggﬁi@&kegpyn r{agnret |tc toner ta| hed a ove n

m xed thgrew th by neans of a Hertschel m xer thereby to obtain

negatively chapgRROERmpI8a- corrponent devel oper. The above- rrentloned bl ack
fine powder 'sShowed a particle size distribution, etc., as shown in Table 3
ap- 55 pear i Bvgluition easmhdueted in Teaahéimsnnpr asp.as;edaprenexdammm ®hdr agl hoeh vTable 3Va.S
charged in vagusey Insteadmhthl magnelidtbher asedin Bxérople by Canon K K.) having an

anor phou# si | ilothe reshitanidmegesitiel imagediensity wesia brel thd coftowrwasgncinansed)tie shagpness was

el ect r ost at ifaskingabesayse thereayer-up nidonerpadicles to thaadde pertions ofimages was Qo Forthehthe tesolution e
c Ob.dU ct ed. and gradational characteristic were also poor. When successive copying was conducted, the sharpness, thin-

line reproduciblllty and resolution were. further deteriorated.

40 Comparatlve Example 3

Evaluatlon was oonducted ln the same manner as in Example 1 exoept that a toner as shown in Table 3
was used instead of the magnetic toner used in Example 1.
In the resultant images, the image density, resolution and the thin line reproducibility were all poor. When
45 the ears of toner particles formed on. the sleeye as the toner-carrying member of the developing device were
observed, they were long and sparse As. a result when the toner particles were caused to fly to the photo--
sensitive member, because the ears were too long the toner pertioles protruded from the latent image whereby
trailing and scattering of the toner occurred Further, the image. density was low because of coarse cover-up
of the toner particles.
50 The results in Examples 1 - 7 and Comparatwe Examples 1 5 described above are inclusively shown in
the following Tables 3 and 4.
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EP0314459B1 As a result,

as shown in Table 4 appearing hereinafter,

hi gh-quality images were stably obtained. Exanple 6 5 The

positively chargeabl e one- conponent ePfeY¥flepsf prepared in Exanple 1 as
charged In a digital-type copying machine (NP-9330, .nfd. by Canon K K.)
havi ng an anor phous ‘silicon photoSensitive drum.and. image fornation tests
of 10,000 sheets were conducted by devel oping a positive electrostatic
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silica was added to 100 wt.
toner of black fine powder obtained above m xed therewith in the sane

manner as-in Exanple 1 thereby to obER®3M4A5HBE- corpponent devel oper

part of posrtrvely chargeable hydrophobrc dry process

parts of the mag- EP 0 314 459 Bl netic

The

t hus obtai ned devel oper was subjected to I mage formation tests under the

same conditions as in Exanple 1. Referring to Figure 3.
formed in the developrng regron of the sl eeve 33 was about 165 5
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Evaluatlon was conducted I n the same manner as In Exanpl e 1 except that a

toner as shown in Table 3 was used instead of the nagnetic toner used In
Exanple 1. In the resultant imges, the inmage density, resolution and the

thin line reproducibility were all pepo314¥$sBn 45 the ears of toner

particles formed on the-sleeve as the toner-carrying nmenber of the

devel opi ng devi ce were observed, they were |ong and sparse. As a result,

when the toner particles were caused to fly to the photo- sensitive nenber,
because the ears were too |long, the toner particles protruded fromthe

| atent |mage whereby trailing and scattering of the toner occurred.

Furt her, sthe i rty—was—towbecauseof —coarse-—cover=up of the toner
partlcles. 50 The fesults in Exanples 1i - 7 and Conparatli ve Exanples 1
- 5 described ab ﬁgg i nclusively shown ini the followi ng Tables 3 and 4.
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55 Examples 8 - 10

Three species of magnetic toners fespectively having characté_ristlcs as shown in the following Table 5
were prepared in the same manner as in Example 1, except that the amount of magnetic powder to be added
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As a resul t, each devel oper' showed good devel opi ng characteristics

simlarly as In Exanple 1. However,

5

in the devel oper of Exanple 8, the

thin-line reproducibility and resolER%34h48He sonewhat inferior to those In

Exanpl e 1.

In the devel oper of . Exanple 9,

the stability in image quality in

successi Vethefpywad haiged asdniigudiRérizhtivh erd casdi ficatidn@bnditionsivemictritelied to dbtainiakoper hav-n
t he devel omgeRsractexsticphecshdvdh in Tddie 51 mage density In the solid black portion

was sonewhat inferior to that in Exanple 1. Figu

er

fe.4 shows a graph obtained

by plotting values of % by nu
nunber Wi th respect -to nmagneti
m crons or bel ow'in Exanpl es a
portion surrounded by solid |
present invention. The synbols
above- nenti oned val ues obt ai ne
"C-5" rW®spectively denote the
Conparative Exanples 1 - 5. 15
toners outside the range defin

c t
nd
hes

"E

d i
abo

ed -

(N) /% by vol ume-(\Ma agai nst % by 10
bner pdarticles having a particle size of 5
Cgpar gt i ve Exanplesf. In Figure 4, the

! .10, and the synmbols C1" to
gs fentfi onedovalmues btained in
Ja ddscli b&d fereijhabove, the magnetic

—

DYA: t‘ﬁhe pr'8seflt hvenfion were inferior to
the magnetic toners according-fo - %aaor sent invention with respect to the.
thin-lipe reproducibility reso} ut 4 inmage density Ih the solid bl ack
portion, .-fog andl or the toner c@nslﬁ'%i n. Exanple 11 20 A magnetic toner
wag_prepared in the sane rranne( At Exjanpl e 1 excepft that a small anount
(55 wt. «parts) of the magnetic| @al&al mas used. Aone-conmponent magnetic
devel oper was prepared In the pame e —as—tmExanp] e 1 except that the
aboVe- peepared nagnetic toner pW&|us@d. [The thus preppred devel oper was
subj ected to i nage formation 255«3%‘g-i'n t hee same manper as in Exanple 1.
In the resultant inage, a sonepkat HigPh degree of fogjwas observed as
conpared with that.In Exarrpl-.e.i-.-i.,‘é-- _ 'f‘ge thi n-{i-Ae reproducibility was
somewhat inferior te that-in EkSp B2P= ExX@npte £2 30| A magnetic toner was
prepare®# In the sane manner asj e 1 except thht a larger anount
(120 wt. parts) of the nmagnetif. Lwas —used~-A-bne- conponent magneti c
devel oper was prepared in ihe panmg ya  as in Exanple 1 except that the
above- prepared magnetic tomer has|URed. [The thus prepfpred devel oper was
subj ect to image formati @ 3p- ¢s O Bn| t he same manher as In Exanple 1.
In the resultant |nmage, thedimde &d:t y bn the (soli g bl ack portion was
somewhat | ow and the sharpness| ¢f |thg dohe™ | mage-was| sonmewhat inferior as
conpared with-those in Exanple b |Bhams 1. A devel oper for devel opi ng
el ectrostatic images, conprisih a,n'%‘w efic toner -conprising a binder resin
'an%ﬁrragmeti c powder,- character %c +A—thpt—sal-d—agRet i ¢ toner contains 17
- % by nunber of magnetic tpfled partifles having ajparticle 45 si ze
of 5 [err]or smaller; 1 - 23 9% by ng erfof  magnetic {oner particles having
a Rasticle size of 8 - 12.7 [efr}], ? 2| 0% sy v@l ume or | ess of magnetic
toner particles having a partig¢lels E=l0 &6 [@rr$ or|larger; said nmagnetic
toner h& a vol une-average par{icliegt€e|lof 4 - 9 [erf]; and said magnetic
toner particles having a parti¢l.e Sﬂbﬁmo 5 pmor snall er have a particle
size distrib- ution satisfying|thg—Fettepreg—Fotrfita= 50
NV = -0.04N + k, wherein N denot ¢s te percentage by|nunber of magnetic
toner pgfticles having a parti¢lejs®zp of 5 [err]. or gmaller, V denotes the
percentage by volunme of magnetic: tfoge énrbd clfs-'ihavi-mg a particle size of
5 [err] ; o i | B b -
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orsmalfer, k denotes a positive nunber of 4.5 - 6.5, and N denotes a
positive nunber of 17 - 60. 55 2. A developer according to Caiml,
wherein the magnetic toner has a gpya4lgsessty of 1.45 - 1.70 [err]. 3. A
devel oper according to Caim1l1, wherein the magnetic toner has a true

density of 1. 5( spegneaﬁ?ne%&ﬁ[nelt maﬁ.gf.c de\)e:IEper werépréparediitithe same manner - in Example

» LM 1Sex tthat the eSthentl 88 Do waidiesdeLtive Gaeal e eHus peer €
prepared | eMEﬂive&iu jebrePta @foﬂnaamt in tHadbmb MEnnePRMEEERPlei1oNEd
magneti c t ORQE Es&i e é&d‘ﬂﬁfeﬁpiﬁ@éﬂ&ﬁﬁ&ﬁéﬁ@ similaREak in Extnple WU Bovver;
par ed gevighRRivetopss Exahﬁl%l%eﬁ& thikAlinY reproRiicRMEyEshd ke3olitih GarelsomBitiat iaferidr &sthaselim
the sane BRMPBH. IRthe bsveloyer BIEx@mdle 9,410 stabligSiiinage quaiyin decedsDpatpyisgwasadmerat
devel opi n@reddAtitiaeih ExXdniplei1 Further, i thedel glopasof Exaripled Otiedmdgs déioitiv e solid blackipprtioh
devel operwasfsomavehaiihferioBto thdtin Exénpe 1.i ne reproduci bility and resol uti on were

somewhat | nFigure drshows a grapheblained-hyanighling values qf % We‘UU'Wé'N)%éY "QBtm 1“&* Wby t he
st abi 11 t ynumberi with rspestita iriagneti¢ iner gerticlasdiavieg & Ien ® gffim e3anq
that |n EScmngtaiveExarples; nElgure fythe portion syreoness !b’r°“ bV""
density I presepidnveesionThe syietiels 3 7P Ry Qs P%"BYP@W?&?“ fhae i

1. Figur eEamg'nethWaa r"& Vf“ 911n53d°‘5>f°iﬂ°‘6‘["?')’ ﬂegwt?én*’& "°d‘?°“ /%“ ‘ﬁ'ﬁﬁe? "‘t"I\B / %

b I
pér ;/? thJ gg Tgfi n agé 'F?b(q, () &lg r:-zgne er rgm ou snde tﬁ’ rggé:e de "%dz?g‘g E&\t tzﬂld Qéhﬁeity
en

(?g'ﬁb?(ggt It'i?“'%fn aln 7 agﬁit)i%la portith, fpé)&;diopl'ﬂe &H&rcgﬁéﬂ by soli'd Iines

present 1 nvention. he symbol s "E- 1"
to*; E- 10 t|veI y denote the above nment i oned val ues obtained In

ExA mpl g ﬁ.ﬁQQP and the synbols "C- 1" to0"C- 5" respectively denote the
above- ”E nti W?ﬁ&énéﬁ@ kon61SwaB leparStEifl thel3arh® iarthieds i Exampia Tjbkeept that-a shall driount (55 Wis
descr i bedpdi@y & tHaaidgnetic mkledal WagRed.i C toners outside the range defined by the
present | NVeadhb-dinpoRsnemagnbiizidieveiopéravat heparerjmthe same roaneerais mExemplé hexcens thatihe
present i aboesipraganeduhdgheticesprwds used. T hﬁethuﬁmmpahdrﬂevqlqemmaeblqulw ynase@m'am on,
| mage aentsts jn thesatmie nagmer agin Bkamwle fpor ti on, f.og .and/ or the toner consurTBt i on
Exanpl e 11 Mthgraselignidnags, a epmewhatigh p?ga%ﬂf@e was,ohspruecsas Rempagerwith that in Example
Exanpl e 11.cn¢thethining repepduginifity wag semeythat inferiogjo that ln Exampleyt- { he magneti c
‘material was.used: A one-conponent magnetic devel oper was prepared In the
same mannExample 12p Exarrpl e 1- except t hat the -above- prepared nmagnetic toner

was us¥d. The thus ar ed d v 5 eqr%%sragr@x?rﬁéeres t"g?aiqg’f’;’%m!;%w{%

tests in a’?

sorevhal P ?1°f 32??%1 5o GG bl el 161 oheioudw! e
1, and thgb ponen aqn Hvds :E p prS&t@m @diopk ﬂxe/éirsbﬂéc?Jon H’h@&?dnﬂatlon
Exarrpl 1ips gf) |c toner was prepared in the sane manner
as in anphfin rﬁ%ﬁ%a&ehﬂéinﬁgé &rnﬂﬁﬁn tﬁ&&iﬂ@ﬁla&k%&@oﬂas sﬁﬁévilﬁblo@ﬁndttﬁﬁhﬂiﬁgaet i C

mat er i a' ‘DFifie tREF finagé W RmeRRED ARG} as BRPARY iwkth thessal Bamplevias prepared in the
same nmanner as i'n ngarrpl e 1 except that the above-prepared magnetic toner
was used. The thus prepared devel oper was subjected to | mage formation 35
tests don chamsame manner as In Exanple .1 In the resultant inage the |mge
density in the solid black portion was somewhat | ow and t he shar pness of
t he toner 1 mhgevelapes fas develnping electrpeiatic pagay CE'BWf‘ﬁ'aﬁl B magpetittones suRPriping %R'&‘f?bt"é'“
40 O ains and magnetic powder, characterised in that

said magnetic toner contains 17 - 60 % by number of magnetlc toner particles having a particle

45 size of 5 um or smaller, 1 - 23 % by number of magnetic toner particles having a particle size of 8 - 12.7
pm, and 2.0 % by volume or less of magnetic toner particles having a particle size of 16 pm or larger;
said magnetic toner has a volume-average particle size of 4 - 9 um; and
said magnetic toner part:cles having a particle size of 5 pm or smaller have a particle size distrib-

ution satisfying the following formula:

50 ' N/V = -0.04N + k,
wherein N denotes the percentage by number of magnetic toner particles having a particle size of § pm
or smaller, V denotes the percentage by volume of magnetic toner particles having a particle size of 5 um
or smaller, k denotes a positive number of 4.5 - 8.5, and N denotes a positive number of 17 - 60.

55 2. Adeveloper according to Claim 1, wherein the magnetic toner has a true density of 1.45 - 1.70 g/cm®,

3. Adeveloper according to Claim 1, wherein the magnetic toner has a true density of 1.50 - 1.65 g/cm?.
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1. A devel oper for devel oping electrostatic images, corrprl I!,’ ,ﬂu ﬂm
toner conprising a binder resin and netic .powder, chara ﬂ,",

sai d, nagnetic toner contains. 17 %‘8 4B nunber of mEgnetic t oner
partlcles having a particle 45 ' " size of 5[err] or smaller, I - 23 % by
nunber- of nagedsispeciee ute:he-pmrpbnant resgnét!s\de\rogpexs pere prepsred insthe samefmagner aslip Exanoler r |
and 2.0 % Hyxasptthatithe eové-ementionsd maguptictoners ofEnamples &r 10 warerssractiypinysed. Thaithus Ree-c
si ze of 16 phred dévelpperswerrnespectivplvisubjacter-to ireage @neqtiomtasainmsanemwerr xpraple 1-c| e
size of 4 - .QAS[BG'PW]t “MV%@PKF“W@QQE‘FWGWHPME"fa"ﬂsﬁf‘%t'%ﬁ"@'@ﬂh%' ér'fq‘”GYeé
size off 5[nth yevelppes#eﬁxm'e4\a\réh"a"qsmrqde?"é"%Méesa'rﬁanr*ief? somew "fg fodh m§24
t he foll ow Imihege e\gqperofExampleQ the stability in image quality in successive copy ng

t

At i
- 0. 04N °'\RH%§“%‘ M&hﬁ‘f’@ “‘P}'qédﬁé'PQPé?fFéa@'é""dﬁ »the imse densiy intg el "‘°"F%“r'1°é‘r -

particles W |t‘ré¥"8 - °§n v%[ue o bieSlayos ¥y SERARLHS
per cent aoge % % I%Mng, I t J i fqic{ awj é’ﬁ.@yopeew ﬁkém%ie?&‘:g
5 [err] "or C% {.Jn s}{ﬁou £LoliPlinedidenotss the range @b defmbdliy et €S

a positi ve ﬁ(,en $Ho sym "E - 10' e&ﬁéupmsteaﬁe&rmﬁmma 84 ébrained In

wher ei n th ARG L 46, amﬂsrgy "064 w«é%" fiSgestively détote theiBove-rentiddedVelues stkainedin A
devel oper Femp4 ,guvgg leshasm 1, ~wherein, the nagnetic toner has a true

densi tysf 1. fdescribediioreilabdvs, l’tl]e maghetic ton&?oﬁsl&e’hﬂe ¢ahgd dbfined by the present ifientionlwerelV|
S* 4. A devmériepie theanaghetid loners h&oﬂngtdthe’l.prﬂseﬂﬂnveﬁl,on wittenespiect td lhethhﬂgmwroductblﬂtyer
congai s 25esolutidd, friade/densitylncthe wiid biach pationcfoy anvér thp Lanericaksemptionvi ng a particle
size of “5 pmor smaller. 5. A devel oper according to Claim1l 2 or 3,
wherein t hé&xapgmBti c toner contains 30 - 50 % by nunber of 5 rragnetic
toner particles having a particle size of 5 [err] or snal

devel oper acchmagnatic tener wes,prepated inhe Rgme man a%@%‘aélpﬁ‘eﬁ‘?mﬁ?jﬁéi"i"ba“?&ﬂ 7wt
cont ai ns BPﬂﬂséef%gw“Hm:gadﬁsHﬁfgﬁtlc tmer part t i Ghe®
size of 8 - 1%ong “tmfg"eﬂ“?ﬂ‘—,‘?%ﬂ P’%’&%‘Pm" "%’%Eé& at he
o o g o qnafnf;ﬁ-9 ason: ?15\"?%'5"“5‘“’ P vbssinsng o e
smal | er &at xample. 1, 1

? Itar’lg’ybx a _g__hade t¥ rto“Eat N:;ﬁ% m@%&ﬁr’éetﬂﬁtﬂﬁ%npﬁs a

‘nunber of 4 (f??' vel oper
the th p
accor di ng tc)é"zijnye p'r PO ngdcﬁ‘gl m- wﬁ“érel n the magnetic toner particles

having a pahbhsis s size 15 ‘6f'5°[err] or smaller satisfy the follown
formul ag N a-é‘é'—ﬁ——o 04N + k wherel n k' denotes a nunbér of 4.5 - 5.5, and Ng
_denot es a NUMRERgrafic 3ir wasHrepardd infhed@WSaeY as HEXANHSl Nékcépdthart)iargsr amauit (120 wt.
claim Wﬂer;ﬁhE)o‘f‘%@mﬁ@ﬁmﬁd@iatme@dhas a vol une-aver.age particle 20
size of 4 - B8ap#8e-comPonet nikgivetit AvelopeRasiaparedintie samymenerss th Exgmplé héxcept thiidheci 1
the nmagnet idbovaquidpared magrplic®ae wad tsed Tha thus prepandd d@@siopsrl@as\subjectrd te imapreformeden wt
pagts ofsa tesesin thecam@oarastas isExeaiple 6si N conponent .being eithera resin com
ponent pr esenin theresiiantimagsy the irage denaibrin tha selid biagkipertion wassameha! leygend thesharpnegs
bei ng sai d dithedkner imeasiwas sgmewhatinfarier apgompared with thage InB@MpIednal resin
'comp/onent 11. A devel oper accordi.ng:to Caim 10,- wherein the magnetic
powder is pr esent in an anount ‘of-65-100 wt. parts-per 100 wt. parts of the
rﬁ5| n cdfmpd E : 12 A devel oper according to any preceding claim wherein
t he magnet | Y
seruration Qﬁﬁ:"?’ Pl Bhln Rl Bl L L e oo ot
of 3.18 x said. magnetic toner oontams 17 - 60 % by number of magnetlc toner particles having a particle
45 size of 5.um or smaller, 1 - 23% by numberofmagnetic toner particles having a particle size of 8- 12.7
. pm, and 2.0 % by volume or Ie f magnetic toner particles having a particle size of 16 pm or larger;
' said 'magnetic t toner has u_me-average parhole size of 4 9 pm; and
. . said magnetlc toner particl havlng a particle slze of 5 pm or smaller have a particle size distrib-
-ution satlsfymg the following formula" '
50 T N = -004N+k
.wherein N denotes the percentage by number of magnetic toner particles having a particle size of 5 uym

or smaller, V dénotes the percentage by volume of magnetic toner particles having a particle size of 5 um
or smaller, k denotes a posltlv_e nur_nber of 4.5 - 6.5, and N denotes a positive number of 17 - 60.

55 2. Ade_yel_eper according t_e__Claim'fj::,;':ﬁne_r:_ein',t_he magnetic toner has a true density of 1.45 - 1.70 gloms.

3. Adeveloper according to Cl_ei'rn"1',.;§v'herein‘ the magnetic toner has a true density of 1.50 - 1.65 g/om?.



-4

13.. Adevel oper according to any preceding dai m V\here”mmtmlllgmu‘um”g"loner
has been mixed with silica fi ne ‘powder. 35 14. “A deve

Claim 13, wherein 001 - 8 wt: partﬁ?‘tﬁ“ﬂ??emsl lica finé powder "has béen

m xed with 100 wt parts of the fragnetic toner. 15. A devel oper according to
Cl ai m 13, whendévaioPer hccording \d Claiiall; 2 6r 5) ivhdréie the irlagriatic tbhian contana8 F 5h %Dy bereher of

m xed 40 mugrtehct&:&ﬂpaﬂmlespmmga perltucleklaeofagmotsmaﬂeroner 16. A devel oper

according to Claim13, 4 or 15 Whereln the magnet.ic toner has (?T?Sbytlv

char geabi | 5t yAdegloper@ceording coClsiiie mt‘a' gnefic foat contains 8 5 AP foilty umbprof
17. A devel op@‘Pg'EE‘tt%P?ﬁ'éc"’FBa"dﬂgélp ‘i'%s'“ﬁ{séﬂ“ ¥Mal¥fherei n the magnetic toner

has negatiye gh Q ol'd plleaﬁmﬁ llncvﬁhef'élﬂﬁe ﬂ@ﬁﬁﬁ:%n@%nlﬁlﬁﬂ@léo\%by number
chargeabi | ity net avi o itbe bk - anypp,r eceding claim wherein
t he magnetic ton as been mxed W|th powder. of..a -fl uori ne-contai ni ng

pol ymer. 1§, Adslampéra@eﬁlngmwpioaagngdanﬁ:lvaemhllﬁ;nawmremenparlmspoltuepartlﬂeame
fluori né" contansrumspalleyswsfythefollmhgaormeld in an amount -of 0.01 - 2.0 wt. %
based on the wei ght of the magnetic tNoher-0.04N +4A devel oger according to

Cl ai m 18, V\heweerﬂn l<mopembemf4-t5h§\°tﬂ"ﬁUrdel9@S@@H'l'%ﬁ’FF 2ﬁg Bol yner is
contained in an h f

magnet i G t 8n ef\devoegpeZchI:o %eﬁ H{nggicte&' %rp ‘ﬁrem?le ma netuctloréeé lc% lmav‘lh h]g'ﬁ%%zreei n
the magneti ct Wﬁnﬂﬁgaﬁe oW |'I|5 e povvder and povvder of a

f1 gy i ne-cont %hél&h‘?d&%é( mbefs 4.5 - 55 %lbegamoAs@'eve' oper according
to any preceding clarm ere| n sai er resin conprises a crosslinked
styrene copp| KaBVelopér adtoding oy mb’@ﬂlngmﬂuy Qvth"eleh theZidgnefic i Bdsayelnmeaeagelpantiyist 0
any. precedi ngiz€dfai-Bpumiherei n’ sai d magnetic toner includes a charge
controller 6 ~- -either incorporated in said nagnetic toner artlcl es or

mi xed wi t h'18aiAdeyplpgerapsording sy Prezeﬂms claims Wheseitthe magneticpoyder iy %%ﬂ

to any precedBhy!1e WhperisLAI08 Wt paris gER reSip SoMR a"es'" °°m'
el ect ?/og tatic Pl"l%ﬂ pesent (g sajgimagnaticiton Q? agdjtign tp %mﬁfs&ﬂ %E'Wﬂg °"t° awhen thetee

conpri sPhg:  a'eREd sl resiocampeOpTt (39) containing said devel oper (31);

toner - car r i NG JaFips: ddVdifddo. Slaim ol m?ear(tﬁéa\ad‘nett nld#lsr.sesau inQ@R @odnBYres 100 wt.
t hereon an fggnscﬁgﬁmlvmga,ttmtﬁemrm pangit. t 0 a devel opi ng zone; the toner
layer being forned fromthe nagnetic . toner particles supplied fromthe

devel opgy cliza aievelgp@icdordingriiany aiededing cleim, whareinythe magnetic tonehlkes g esidiel magryetizgtion
non- nagnet i ¢ fakatf i &bmu/grgmtutation masaetization &) of 89 - 4Pameigand a grercive fosge (He 4F 3,18 x
magnetic f lella“la?%h@’/&@\lﬂl-dﬁ?ﬁ@ zone t hrough the:non-nagnetic '
toner-carrying heans. to thes e (34 I

i mage- hol d| %ﬁ,e er accp ng any prec %@ vSh ?eéél}e n?aépe%?%htﬁﬁas bgﬁrﬁﬁdgvltlé?ihcg ine he
rre*\g_?et | @5 t one Fticles of subst ant iall y uni f or m t'hi ckness on the surface
(3

of t hergl Qfateldpdr doddrdhh TBRME13, FRFEINEREISS tOfart 8B the sRich TilChordés paCielmibwd:en

t he toner-car WhMWRQdMJgMIoﬂn&CHOStatIC i mage- hol di ng menber at the
deyel opi ng zone within a predetermned range so as to forma clearance gap
be-"tween t15e Acievatdperastardingcto Cleired3. wharein Ad - Fwtriveitnf dhersiea Hnerpowdas hes beppixed

| ayer of 4 he rrmghé!thctmnepfﬂpamsmstc@gerzo on said toner-carrying neans.

25. The co nerof o BS it 389
for applyi % pﬁ&m J.? t{b%g:c;ﬁﬁ&;&%% QRYhSHE o QRS JoSiBR HEGEBility

45 17. Adeveloper according to. Clalm' 13 14 or 15 ‘wherein the magnetlc toner has negatlve chargeablllty and
the s|llca flne powder has ne i _e_'.;ohal"ge'abil_ity. h o

18. A developer according to any p, ceding olalm, whereln the magnetic toner has been mixed with powder
ofa fluorlne-contatnlng polymer P .

18. A developer acoordmg to Clalm 18 wherem the powder of the fluonne-contalmng polymer is contained
inan. amount of 0 01-2.0 wt % based on the welght of the magnetlc toner..

20. Adeveloper acoordmg to: Clalm 18 wherem the powder of the. fluonne-oontammg polymer is contained

in an amount of 0. 02 1.0 wt % based on the weight of the magnetic toner.
55

21. Adeveloper according to any precedmg claim, wherein the magnetlc toner has been mixed with silica fine
powder and powder of a fluorine-containing polymer.
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el ectrostatic | mage on an el ectrostatic i mage- hol di ng rre

conprising the steps of:~. ‘providi rkfF&3144¥Bbper as cl ai nedt | rr any @nes
Clains 1 to.23; formng a Iayer :of -.magnetic toner:.particles fromsaid
devel oper @b. Auévaloped bécatdiny toldhy: 6r6tfedfhddluirﬁ khersin saMbidefresii @mprisaé a arodstinked styrene
carrier, sai do@UI&rf‘n&(bEahﬁdSMedWemgnet Ic and said | ayer being sufficiently
thin so that there:i's. .a ¢l earance.gap-.between:sai-d-layer and the

el ect r ost a2P-cAdevalgearaesording ip afe prBeeding Jejm, wherein said mag'g@ fones inciudes 4 charap qoprplery
magneti @ fi el Bterinqopperaed iy s3iq “BF""Q‘&WP’Q'HF‘?’“&(%'“B?" withisgid magnetic Bner. j o - and

CaUSI ng t h DO ||'|a IPQ eloper a [] a n
”F il ‘EIS Jv ibyor ﬁ?ﬁ E&c (?I'e R&?nﬁg%i ﬁFJaJB Q:ﬁinﬁﬁéﬂ&nl Hﬂ&ﬁ: RP&e%g%g

tr.|é flé|‘d to the devel opi ng zone. 26 A net hod of devel Iﬂm"m"m

menber to 8{3
conpri si ng the S g@e ér'@&)@dﬁmﬁa 5@5,@@‘,5|9&,@l1)ectrl c flel d to sai d toner
35 carrier tﬁn&@mgm HEARY 4 urface! (83) B hddigd terlePiByer theldarbdnd @dd karying it

el ectroftati C tonéFidy6rt618dedblOiing ZBrEDME tonet tayersifg ﬁfmeafrdﬁﬂﬁhﬂﬁ&!icﬁmﬁirtbldsguﬁpmdany
one of O ai 1B trdm the d’Blopen clRmPEr(EDS, AAd salditonekesar )iy rheags bag gade of 4 fon-magnetic materlal;
Pat ent anspr Cche - 1magnEtidrvdans (35) for geitbrafimgtasiatidnarymagestictisid abthe develepifozoneRhroighh the
unf assend el nesn-magyetiztinsedas pingloesns toward thesinfacB{34)-of the klactrostalicdmegerholding member;:
magnet i gches Pul veeans (#2hbt forming stwayeref the fesnetictprohpreticles ofsabathatiallywifprmn thigkarse
Toner 17 bi s 60th#airfacenPd)vhitye tonersemndngrensesierd i chen nit el ner Teii chen(rzjrC] | e
VOR_5 gi m oder Wemp:grglfor mainjgjning 23pges (hetwgen the tonerjcarpdng ppeqqdélter%ectrostaﬂc mage-
Toner t el.| chen helditg raembsr at the|devejppingzone withinapredsteppiaed fan W%EP s, tl)
oder weni ger rrﬂ’gﬁ‘lél"f’ elpgirostaticimace bpifiing aemberand the surfpes of (i laver pidhe magp, 'GTB‘”JP?'H? %?der
meRf entdi | t, °9\Eﬂ41t°?féFa’WE'§H’§?'T sche Toner sin volumenrnittlere

Tef 11 ehenor e 4Bl tidh Bl B el Bed RARA ) ¢ Bipind @ ekl

mt einer Tel 'trF: ﬁ,gg;tgé@evmmg ond-M.0der weni ger el ne -
Tei | chengr 6genvert el.l'ung- besi:t zen;:..di.e di e folgende-G eichung erffllt ' 50

N V= -0, 04 28l Almeitod oihdebblaping azalaetmalpﬁajmegettmanplectmstaﬁmgmho!;lmbmqmmmfr method
i chen nft | ne corfgibihgthestepsaf:e -von -5 -pm oder weni ger darstelit, V den
Vol unmenpr ozent sat EMﬂ@mQWTWMEPm@fP'Gh@ﬁ 2% ei ner- Tei I chen r 8l e

von 5 j | m oder wefermyjeg alaypnefinagyetic t?ﬂQIPRf“@?srf@"m@ F?WWE”Z%H‘IPS@W" °'§F
6,5 Ist, und RnapyiEceRia |“t"P’\Fé’“2’a?ﬂd smcge @hnom-wa 59 f'°'°"“¥ thinst
Ent wi cklde nadhst there rance gap, by \jﬁﬂ hte
von 1,45 bis 1,709 aaﬁmtlon g%neticil gio Fér sa%ri n mer,an
worifl der na({*met 2ing.the gRgnstic ?‘fé(’v@ﬁﬁsr%mlﬁ' eé“m\’/s(t)n pto) '{sb ?cng
weist. - : N 4. . ..Ent-wi ckl er nach sham der An prche 1, 2 oder

3, worin deg, KRRl héx6lafg HORRA 2e?5m#bh£ing'iﬁb Stedivk Spfing@r altrnating electiiTakditcealidoner
Taper bi behen  ghdier teéal e shdinlagitie Basr piaclesad pdas Pritdaihittroventic igmge-undinginiemberS.
Entwi ckl er nach ei nem der-Anspruche-1 i 2 oder ‘3, worin der nagnetische
Toner 30 bi2s. 3i8e Fatdeenivhemagcordiigde dnyohreof Tisifes t ta P i |B@rpoesp for developing images.

ef{eri Ter| | chengrdge von 5 pm oder Weni ger enthfilt. 6. Entw ckler nach

el nem der- Ansprflche 1, 2 oder 3;/worin der" magriet | eche Toner 8 bis 20

Zahl en%%a- "‘ﬁﬂéﬂ’gb‘m@’Tonertel ichen mit eI ner TeI I'chengr8fle von 8 bis 12,7

pm ent hf i It nac Lher ge r;l.ggg S FohbrCdsCein BRI I N
di e magnet it ‘g‘ }f;’g rel | e,g}‘:gg 8{3.9& &E@'ge Ffétur Grg:er 17
_Wem ger di e f%r Egﬂen H&EQT& tél‘l ﬁﬂliteinerTellchangrblsevonSumoderwenlger,1 bis 23 Zah-

45 len% magnetische Tonerteilchen mit einer Tellchengré®e von 8 bis 12,7 pm und 2,0 Vol.-% oder weniger
magnetische Tonerteilchen’ in einer Teilchengrife von 16 pm’ oder mehr enthalt, worin der magnetische

* Toner eine volumenniittiere Teulchengrﬁ!!e von 4 bis 9 pm besitzt urid die magnetischen Tonerteilchen

mit einer Teulchengrﬁl&e von5 pm oder wemger eine Teulchengrﬁl%envertellung besitzen, die die folgende
Glelchung erfullt

50 N NIV = -004N+k
worin'N den Zahlenprozentsatz der magnetischen Tonerteilchén mit einer TeilchengrbRe von 5 pm oder
. weniger darstellt V den Volumenprozentsatz der magnetlschen Tonerteilchen mit einer Teilchengrifie
von 5 win oder weniger darstellt und k eme posltwe Zahl zwnschen 4 5 und 6,5 ist, und N eine positive
Zahl zwnschen 17 und 60 |st '
85

2. Entwickler nach Anspruch 1 worm der magnetlsche Toner elne wahre Dichte von 1,45 bis 1,70 g/fcm3 auf-
weist.

gy



N V-= -004N + k worin k sine Zahl zw schen 4,5 und 8,0 Istm um imu I

zwWl schen 25 und 60 Ist. 8. Entwckler nach eI nem der vor m ,",
Anspr Oche, worln di e magnetischen EEAME4@Bhen it el ner Teol'chén Yrgbe*
von 5 pm oder weniger die: fol'gende Q@'ei chung erfflten: NV = -0,04N + k 20
wor h k sine. Zaiit&vuenumnmlmspmbh5,mrime5m§gnau;thamnbréme9~ahe DichtelvorriiiOdisi1 86 9/80° avhd
50 lat. 9. Ewsisti ckl er ‘nach “ei'ném der vor hergehenden. AnsprOche vvorI n der
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Entwi ckl er TnaEpfwickier, f‘i‘n"‘d’é‘k""‘\5’8‘?"!‘1‘3'!?%e m%‘? éﬁ'e?ig?"e'%ﬁ&ﬁ% ft8lnefe
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St ti gupgsmagnet i sieru [g W” ne

Koer zl vkraft. (’ﬂiﬁke\ilngn Qgﬂlﬁéﬂenﬁgtﬁd @QV lg%gwﬁ ?48 |0§t100 Qe)

auf\wei st. 3. ehiaickbrakétdineMsl vofNerdBitndbaTAnaRlchE, Wai Ui hkdietidehdi Tdnbrediléhen vt iner
der magnet i schgichengidke Fnts pvaddacrdnigéridieGdigendGibichungigpfiiierer gemi scht wurde. 40
1 Entwi ckl er nach Anspruch 13, wornNv9,20%0j04N 8kGewi chtstll e des fel nen

Si ITci ueadi oxi eprinl RedrreZalitizvisched,Sand 54 igtiuhdN einé Zahl z!'dﬁshtmﬁgm&tﬁoé%hen Toner s

gsni scht wurden. 15. Entwi ckler ‘nach Anspruch 13, wor

Gewi cht st ei¥% e Epwickleraaehaineridpy vesharﬁmeaéa"&mw fiphe. worip der 'ﬂ??ﬂet'ég"’ Tweﬁ?l'fes‘f’w’la'gﬂ“'d es
magnet i schen PFofelichengeifp xonb W"ﬂ%ﬁ"’esﬁfS 16. Entwi etder nach ei nem

der Anspr f ch l,f‘ n%{%meqrﬁd bn AREEEe! \ﬁ&ln@asﬁﬁﬂﬁ&tis&ierﬁwmblﬁdr%nge
Auf | ad- ‘DarE &L{f Saiivo ﬁ%ﬁﬁe BowEHtStdile WHEE AarbISBtEHdvERS arfvieBéhd R Siobei d6r
Auf | adbar kei t g é@ﬁh&&l en%der mw:sgétdﬁﬂtein&%rmrﬁ@m&ﬁﬁ Toherzsatandrezurh Bindéhérz
odor 15, WOri Qorfltided BISUSH das bditgtd Biidehars beltidt IBtAgnh kelrzusttilicher Bt Eimstaitdil anusdswel St
und das feonejsBl i ci undi oxi dpu.ver. eine negative Aufl-adbarkeit aufweist. 1&
Entwi cklger nach ei nem.der vor. hergehenden Anspr Cche, wormm der nagneti sche
Toner mt sitnEntwiiennach Anserueh 19eworkidasynagnetischecRyiverdn oings Mepger¥pa 8 is 10/Geichtsg.
Ent wi ckl er naequemm@w'cmste"qm? Hﬂz@a@nwpv@fesﬂ\ééstﬂ uorhal ti gen Polymers In

TR oo ity el e e e
Ig? o9&« 163

dag_Pul ver de I?fgg )&, @g[,is af@distO, 02 bin
Gew. - A)bezogen au W c des ‘magnetischen Toners, enthalten et. 28

EP 0 314 458, Bhtwitkier rEm mnéirkdeemrlimherﬂemmme wapin, Ideymgaehnﬁmlte flonérmsipfeifiern Silici-
wogin der mag nmtioadpoiser Gemiesht warde. Si | i ci undi oxi d- pul ver und Pul ver. aus
ei nem fluorhaltigen. Polyner gem -sch

h d
vor her géherde F x negASPrygh 1B wopng,01 bBlarﬁﬂ%’ﬁl%‘?t?"°§Pﬂ°’&??e?"\7'@?‘ﬂg’?‘§g'é§se'§¥@? -

wichtsbellen des magnetischen Toners gemischt wu

15. Entwickler nach Anspruc_h 13, w_orm _0.1 bis 5 Gewuchtsteil"e des feihen Siliciumdioxidpulvers mit 100 Ge-
wichtsteilen des magnetischen Tdners gemischt wurden. . . |

16. Entwu:kler nach einem der Ansprﬂche 13 14 oder 15, worin der magnetische Toner eine positive Auflad-
barkeit aufwelst und das feine Slllclumdlomdpulver eine positive Aufladbarkelt aufweist.

17. Entwnckler nach einem der ruche. 13 14 oder 15, wonn -der magnetlsche Toner eine negative Auf-
Iadbarkeit aufwelst und das fe _ e' S|||c|umd|omdpulver eme negative Auflad barkeit aufweist

18. Entwickler nach einem der vorhergehenden Anspriiche, worin der magnetlsche Toner mit einem Pulver
aus emem fluorhaltugen Polymer gemlscht wurde.

19. Entwmkler nach Anspruch 18, worin ‘das Pulver des fluorhaitigén Polymers in einer Menge von 0,01 bis
55 2,0 Gew % bezogen auf das Gew:cht des magnetlschen Toners, enthalten ist.

20. Entwickler nach Anspruch 18, worin-das Pulver des fluorhaltlgen Polymers in einer Menge von 0,02 bis
1,0 Gew.-%, bezogen auf das Gewicht des magnetischen Toners, enthalten ist. '
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Revendi cat | 0Nizim $ragdd® SHBHidEp QNiechsdingl 6V el oppement d' I mages

6l ectrostati ques, corrportant “@n ~t-oner- magnét i-quess: © conprenant une
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Revendicatlons

1. Développateur pour le développement d'lmages électrostatiques, comportant un toner magnétique

55 ' comprenant une résine formant Ilant et une ‘poudre magnéthue, caractérisé en ce que :
" ledit toner magnéthue eontient 17 - 80 % en nombre de partlcules de toner magnétique ayant une
dimension de 5 pm oumoins, . 1 23 % en nombre de partloules de toner magnétique ayant une dimension
de8-12,7 um, 6t2,0 % en volume ou moms de partlcules de toner magnéthue ayant une dimension de



magndt i que ayant une di nension de 5 Em ou noins, . 1- 23 eﬂﬂ ﬂm[)
particul es de toner magnetique ayanF A&1A5RBhsi on de 8 %

en vol ume ou noins, de partlcules e.toner nagn6t|que ayant une dlnen3|on de
29 |'s pm ouls pploupius; = | ' . ledit toner
magn6t i que prenb uadi;todermuméltlwcp. _._Medmnsmlmmmndmmmu@pdrmmddaﬂ9pnaepm
et | esdites. parti dastites pmmdmnenmmuwmtawmenﬂme@mmemuolmnﬂme Gistgbutivrou
moi ns ont une aﬂﬁ"sbmétmlsﬂﬁfagﬂrulﬂwm#ﬁwvaqee sati sfai.sant- la tornul e
sulvante? 5 - NiV=-004N+k NV = -0, 04N + k, dens
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magnet i que ay }*PE#S bge
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ol e M Y S S e e
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revend| cati on

ledit toner magnet ique contlent-17 - 60 % en nonbre de y"w!ﬁ" de toner
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€eni 20 8) 0Nt dopPiRed? aéuad 16 wvafaicstﬁsn b 016 3, BFE LI meamadaauquaamﬂénmo%erde
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particul es e Dévgleppatelis Fuep asieleppaierdegiavandicationsrasedegies, dans jeael g anertaagnétique
Dbvel oppat eur c¥eHS-20" oFpbiie de partinyles dr-tener mpendtigue ayantine d'ﬂPPﬁ'ﬂ‘Pd’é &t18€ rMdane

e D L S

| oquel Lgs par, l,ecf'{,'p §ur§é1'onl'9gq%§£on ug
DSy YNE . ¢i340Q 30 8.
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Devel oppat eur aﬁﬁsusqaedetmss@fgqh ﬁmhﬁ%sﬁa\&ed%%&%h&mewﬁ@%ﬁem es, dans

‘dhsi gne un no

| equel |es particules de ner-“ragnntique ayant une di mension des pm ou
nons sats sf&ntDéveoppateursdian 'ens qugidngue da Mvsndncﬂipﬁwrécodeh;es danmsdeqlel tpa phrtialek de to-
dbsi gne un nomiei magnétique dyant use GmersioddelbHign gneoimaﬁmntia ormolde RYantd0. 36 9.
‘Devel oppat eur sol on'| Nune quel'conque NM¥< -8@¢hdilgat i ons prbcedentes, dans
loquel le toné‘F"%ﬂl%ﬂﬂ%"ﬁF&Wﬁ@%éoﬁﬁtﬂéﬁ%sﬂeﬁﬂmﬂ}b@rﬂﬁéoew vol ume de

Feendi o 4 gﬁ@%ﬁ? oy Fns e SRR e%@@sﬁ;ﬂ@vg asﬁaﬁﬁﬁﬂs?’“ﬁmﬁ“@gﬁmﬁspééE%%t b

en quantit6.d u"f 6"3 ?i?"tmo gnngﬁn\bo our ties on poi-ds d' un

const i t uanted ebeidpBatsd? s&mﬂ 'und RBIcdnqGedes de&M%&fondMéJéN&&s!daﬁé 18gueRh pdukireHARstLIN

constituent diqué yepprésentien Guantits BEEY - G ptids @Al pidsipBiaD0 PERPS B pdliseruf Borfittnt duON

de | adi te rhsitype résine/rediticohstiqait du B@e tésiaé etaiit sbituthi domstituerttid €ypé E4sINE ridsdnt dans ledit

| or squ’ 4 n y tenepaaynétgucansititidn iaiditerdsine foromntdiant, soitiéteny [aditerrésirieriamarit fiant lorsqu'il

Devel oppat eur nyealpendd censtitupptadditicnts! Qntyaﬂés'mians I equel | a poudre magndtl| que

ggf dgr 33622 Sﬁ;ﬁkﬁf%‘iﬁt e@?«?’ngi %090 ans equ Ia pou eorlna%%étﬁgeuerst plrgsenlg %rg gulagtﬁé Ee
partles en 0! ds pour 0. partles en poids du constituant du type résine.

12. Développateur selon I une quelconque des revendleatlons préeédentes, dans lequel le toner magnétique
posséde une aimantation résiduelle (o) 6t1-5emulg, une aimantatlon de saturation (o) de 20 - 40 emu/g
et une foroe coercltlve (Hc) de 3 18 x 103 a7,96x 120°A/m. (40 100 Oe).

50 13. Développateur selon | une. quelconque des revendicatlons précédentes, dans lequel le toner magnétique
a 6té mélangé é une fme poudre de slllce

14. Développateur selon Ia revendlcatlon 13 dans lequel 0,01 - 8 partles en po:ds de la fine poudre de silice
ont été mélangées & 100 partles en poids du toner magnéﬂque

&5 o
15. Développateur selon la revendlqatlon 13, dans lequel 0,1 - 5 parties en polds de la fine poudre de silice

ont été mélangées & 100 pa_rti'_e's;,e:n polgis du toner magnétique.
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