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A stiill feurther object of the present invention is to provide a magnetic
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p arti cl es of theduratipnier capyinaLr priptingdno epyineament of low temperature and low humidity. This is presumed
to be a problem concerned with the dispersion of the magnetic material.

The variation coefficient of particle size distribution of the magnetic material may preferably be not more

than 35, more preferably not more than 30, still more preferably not more than 25, and still more preferably
8  not more than 20.

The magnetic material may preferably have a bulk density of not less than 0.60 g/cc (cc = cm3), more pre-
ferably not less than 0.70 g/cc, still more preferably not less than 0.80 g/cc, and stilf more preferably not less
than 0.90 g/cc. Particularly when the magnetic material has a particle diameter of 0.2 ym or less, and more

_ particularly 0.18 um or less, the magnetic material tends to hold air between magnetic particles. Hence, a mag-
56  netic material with a higher bulk density allows easier application of shear when it is melt-kneaded, and is pre-
ferable for the dispersion of the magnetic material. The bulk density is measured using Powder tester (trade

name) manufactured by Hosokawa Micron Corporation.

The magnetic material particles may preferably be octahedral, spherical or hexahedral, and particularly
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Experiment 1

An air-bubble oxidation type reaction column of 35 cm in diameter and 50 lit in internal volume was used
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* 20 ‘presence of coarse magnetic particles results in preferenti al
consunption of magnetic-toner particles contain- Ing coarse magnetic
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magnetic RLePPIMPEOMSte than 0.2 [err], it becomes dif- 35 ficult for
the magnetic material to be uniformy dlspersed i n magnetic toner
partlc%ps resulting in an increase in non-uniformty of nagnetic toner
particles having a fine particle dianeter. This makes it difficult to
stably maintain the halftone and fine-line reproduction of devel oped | mages
for a long period tine in an environnent of |ow tenperature and | ow

hum dity and al so tends to cause bl ack spots around line imges and fog. In
par- tecular, an image with long-termstability can be obtained with
difficulty In the high-speed devel opnent. The 40 nunber average particle
di anmeter of the magnetic material may preferably be in the range of from
0.14 to 0.19 [err], and nore preferably fromO0.15 to 0.19 [err]. Wen the
variation coefficient of particle size distribution of the magnetic
materi @ is nore than 40, It may sonetinmes result in a.lowering of fixing
performance of the magnetic toner, and nay cause variation of inage quality
in the course of the duration for copying or printing for a | ong period of
time, also bringing about a prob- 45 Ilemon the fine-line reproduction. It
may al g0 sonetines results in a lowering of inmage density in the course of
the duration for copying or printing in an environnent of |ow tenperature
and low hum dity. This is presunmed to be a problem concerned with the

di spersion of the magnetic material. The variation coefficient of particle
size-distribution of the nmagnetic material may preferably be not nore than
35, wokoe preferably not nore than 30, still nore preferably not nore than
25, and still nore preferably 50 not nore than 20. The magnetic materi al
may preferably have a bulk density of not |less than 0.60 g/cc (cc = cnB),
nmore pre- ferably not |less than 0.70 g/cc, still nore preferably not |ess
than 0.80 gcc, and still nore preferably not | ess than 0.90 g/cc.

Particél arly when the nagnetic material has a particle dianmeter of 0.2
[err] or less, and nore particularly 0.18 [err] or less, the nagnetic
material tends to hold air between nmagnetic particles. Hence, a mag- 55
netic material with a higher bulk density all ows easier application of
shear en it is nmelt-kneaded, and is pre- ferable for the dispersion of
the magnetic material. The bulk density is neasured using Powder tester
(trade nane) manufactured by Hosokawa M cron Corporation. The nagnetic
material particles may preferably be octahedral, spherical or hexahedral,
and particularly 6
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EP 0 423+:743 Bl octahedral |s preferable. The binder resin of the nagnetic
toner i'ncludes honopol yners of styrene or its derivatives, or copolyners
thereof, as exenplified by polyst ygpad2s 745814/ - p- chl or ost yrene, pol yvi nyl

tol uene, a styrene/p-chlorostyrene co- polyner, and a styrene/vinyl tol uene
copol ynmer; copolynmers of styrene and an acrylate as exenplified by a 5
styrene/ net hyl acrylate copol yner, arsysene/ethyl acrylate copol yner, and
a styrene/n-butyl acrylate copo- |yner; copolyners of styrene and an

nmet hacryl ate_as _exenplified by a §1¥rgne[ nethyl nethacrylate copoly- ner, a
styreng/ et hyl met ﬁé?é‘fﬂ?rtaPé eépbryABl, and a Wridamk9m-butyl methacryl ate
copalynmer, terpol Ia&%ﬁ%éﬁli_%&?rel_hacryl ate; styrene
copol yners of _styrene and othe i noner as e pI|

styrene/ acryl((}ﬁ I% C ﬁg ymséliéJl Elgt ygoge/ Xﬁﬁ e c@%’ol ymer, a
styrene/ but adi ene (Gey (5199 gyg‘,ane e hyhy,w‘yi

a styrene/ac il
copol yner; p@ ynet g metohacrybabe, pobybut ylasret hasoyl at eg. pol yvs nyl
acetate, polyesters, poly- am des, epoxy resins, polyvinyl butyral,

pol yacrylic &4d, p@tenol O.dsing,.98liph@tBc or9alicyedic re@iad peirolium
resin and chlorinated paraffin. These can be used alone or in the formof a
mxtur® In garticflr, Hfen®-88pol yhePs orQBoI yeQPer redihe al
preferred astherrrallyflx bl e b| der re A bind in used
for toners a;Ppﬁ ied3h a |a9r ssufe 2B xin g'et hot Inclﬁﬂes I &F%I e%%l ar

pol yet hyl ene | ow- ec | WRr opy es, et ene/ vjn aggtate
copol yger. %et hyl’@e/ acr%lr g))cégpol yhés hi gﬁer ?é{)ty ac?d%b pg yam de
resyps, and pal yestgl regy . Phese cag be usgg alogg or ig, 5? rmof a
m xture. The "pol yner, copolynmer ‘or polymer blend used may prefera

contain a vinyl aroftic guongy,oas typi,s fiegoby spyrene grian geryl iC
nmononer I n an anount of not less than 40 wt.% in view of devel opnent
perforz 20 . Hance ghd fixkighg @erdgicor ranee. The0onmagmedi ¢ nmabedsal 3accordi ng
to the present invention should be used in an anpbunt of from 20 to 150
parts by weight, arfi pref®stabl \0.B%m 33 .00 1285par 880by wePgh#, Bésed on
100 parts by weight_ of the binder resin. In the maqnetl c taner, any

sui tabl e dye &F p| gh¥nt n%yﬁ be Ut i ntadditi d8 tolPRe maglRePPc Afterial .
It 25 39 ncl Ud;? exar@) , (ﬁ_rbv,lentl onal l'y I§%own %es or plzgrreatss such as
nf he BlUE,

car bon bl ack, Pht ha*%cya ul - tramari |nacr| one, and

Benzi di ne Yel | ow. Additives may be optionally m xed in the nagnetic toner.
Such additives THnclude, Tor exanmpl e, hydrophobic collTolrdal fine silica
powder, Tefl opipovdegnetiaisazenia bgemdgnenritdebri cants such as zinc
stearafe and netal ox- ides such as tin oxide serving as a

conducti vi ty- pRovi Humgengaverage particie dmeélart mat eri al incl udes
ferromagnetic el ements such as iron, cobalt and nickel; alloys or com
pounds of i r oh3) coNariatipprereifigifntmnganese, such as nmagnetite,
maghenigd e and ferrite: and other Ierro- magneti c all oys. Anbng these
magneti c mat er i aFS™PREGHAYEt 8*P1 be described bel ow 35 (A) Spheri cal
magnetite: Magnetite particles having spherical shape can be obtai ned by
carrying out reaction conprised of two sta- ges; In a first stage an
aqueous f ¢ByGstebedsdlimagr@tieut i on and an aqueous al kaline solution of |ess than
equi vakent to F[err] of the aqueous ferrous salt solution are mxed to form
a suspensi orMagpetitapanticley hdvingociahedial aliprexdan) be ebtaingd hymixing amrauequp feeroysfsalt soiueny O
to 1 00C, aghen aqupgus alkelies sqlutign torffefmsm%' rmﬁaaqmparat é’P'at"Hl“b"’PW Y 1P PHm
70 to [er q?re- chtﬂe Bt feres fydredacpn @gn pagsing-anoxygen-con PﬁalqE gSuspension.

O

pne.copolyner,

particles.” E*!S'E‘Fﬂf’s c‘a'fef’g E‘Eﬁfﬁ? e ?eﬁ‘ﬁbgf""’f‘wyﬁf'?‘g'f‘g "E%?@@“‘?"éfi’&'f‘?'bn
:zdz*g“%”sf:? i Lﬁ%ﬁgﬂﬁﬁ S S Ce BB R
first sta :;b so mh m’d p ass'"m Qﬁ?eé favi ngms'ep eri C%l. metal

obt ai ned, hkfon $| i forrons KydroRid NSilicateddan £ Iﬁ!sﬁJaﬁe rpofds-
di'striguti 'sﬁm, .ﬁaﬁm&rﬁm c:lﬁénedﬁlf@l B B S ki qa?tim;urs;o‘:, ﬁased

~onthe magnetite particles to be formed, whereby itis possIb!e to make the particle size distribution of the mag-
netite particies having octahedral shape sharper.
An oxygen-containing gas may be passed through the suspension obtained by mixing an aqueous alkaline



As dn al kali conponent of the aqueous al kaline solution, it is possible to
use a hydroxide of an alkali netal as exenplified by sodi um hydroxi de or
pot assi um hydr oxi de, and a hydr oxi gk &fs 7agsfl kal i ne earth netal as
exenplified by magnesi um hydroxide or cal cium hydroxide. In the suspensi on

cont g;p'en%om? h s sh ?@L@ém ssalfsnvgi mamngele.%% xﬁ,@ ﬁdhﬁgjiﬂ ﬁﬁf‘jﬁb
article 9i2

amount Of r£'f e tfdiltion 955 VARG DY
it is pos% ident O TUrtNer 1np er|C|ty, part |cIe Sl ze

di stri But i 0“Th%Q%tﬁe%ﬁl&ﬁhé‘&dtﬁh@dram@ﬁdtlletp)émaés 08 IntRPresbAt MedtBPNR bé dalled in Ex-
pard¥cl es pedhiéht Phdigaar at i on of the spherical magnetite particles used in the

present invention will be detailed belowin the formof experinents. 55
Experi ITEI’llEx%e_nﬁﬁntal r- bubbl e oxidation type reaction columm of 35 cmlIn
dianeter and 50 Tit in internal volunme was used 7 EP 0 423 743 Bl as a

react ovo. Usi Argair2dbbie éxidafiondype sepciin velurhredf 35 ors insliaimbtat and SO litdrt interal valrhewasiuaerd 1. 6
nmol / 1it of abeRjacton Ysing20 litlof an aghiecasifemaps adiate sBut®d dbrdairihigu T mpldit ohFetlc184aif ant aagn

( cor r esporedisidy sodiurg hyg®xide salulier and t18.9.e [cgirtspinding td 023 Yrhy[weightintans20510., baspdor
atom % ba§'@dﬂﬂsnet'ﬁé’f‘"@#s fomgi) phsogiumisitiepte ;65\? 2 EEpNtEB,55 wiPg), &suspansioq contgining 42
suspensi ofit QSB?KPH:)HP?@W@Q[%‘F fepperatyie 9E48° aPHt1é er at ure of 82[err]. The

t enper &t ur e Ajptamperaly sl?g H@Hé‘i"yf? %%rmaamfr "i"ﬁ" g‘éﬂbW%s“SEﬂ‘é'r
t her eaf t eConfRiting fe(O
magnet i t e "Ga9 " é’f’% dd ﬁ’ g'@ 9“2"‘1"?"’[:" h‘;&ﬂ o :Tg &:p “1¢; ogl @I on
(corr eSpOﬁ ,E%Iéinat lcien Tll gﬁ e a s ﬁ Eﬂmégf ichat l'{ % 8\

and 109) i l e) 1 athio % fat sélium sii-
P Ryt s edporny it eo 'feq.lo ol Risifaii N9

Wi th wat el tnd i&ﬁ&%%bnﬁe\‘é dREngdd o aﬁb&&uﬁ%ﬁ%dgﬁéi.c ﬁasﬁ@aﬁ hB&eLtQ) nm'i)é#&hérﬂna
met hods.  Lfie thbREmd Wayleb tnlesaﬁbnma%u& £sHIRS thb febdtidn ma.@onemm\mdwamge péiticle

el ectron miameRReAPRIriaten cosMdeh ol fhricleRY WRtBUtEPE Ee nidghiclites RRdedad a

nunber aver age particle dianmeterof 0.1 8 [err]a variation coefficientof 18.

This is designated as magnetic material (nagnetite) A O the above
reaction conditions, the Fe[err] tenperature, alkali equivalent ratio, and
anount of sodiumsilicate in the formation of the suspension containing
ferrous hy- droxide, and the tenperature and flow rate of air in the

oxi dat #n conditi ons were changed to obtain nmagnetic 15 materials
(magnetite) B to K, but otherwise in the sane way as in Experinment 1. Table
1 shows the reaction conditions and the nunber average particle diameters
and variation coefficients of particle size distribution of the magnetites
formed,, 20 25 30 35 40 45 50 55 8

&6
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EP0423743B1 Table 1 Formation of Fe([err] Oxi dation 5

colloid conditions Air (1) Fe
Al kali = Si : f |l &P 423 743 B4 2) (3) Tenp. conc. equi V.
| Fe ' Tenp. rate ([err]Jol/l) ratio (at% (OO (1/ mn)
([err]) 10 A 82 0.8 0. 96 0.3 85 100
0.18 18 B* 60 0.8 Ta81§82 0.3 90 100
.0.23 - 41 15 C 84 : 0. 93 2.0 90
100 0.16 19 D* 53 0.8 0.98 0.5 90
80 .- 0.725 Formation of/ $e(OH) , 0- 0 Oxi8abion 05" 85
106 0.19 cadcA@ F* 65 Oc8nditiofls 97 0.2

95 . 80 0.24 42 G 510 0.6 Air 0.95 0.5

80 120 (1) 0. 12Fe 36 25 /Feyd, 73 flow 0(B) (3)0.90

- 80 fispp. conc. o pii 32| . Temp.gjrate o g 0. 85
1.0 1w 85 ¢y (mol/l) g 14 Awt¥) (°C) 741/min) fum) 0.81
1.0

o5t 1 08 it 58 F Taponctpl” g VY
(magnetite) (g : Ngber g average ¢ par%ic_%l e disameigpy (3) :oy%gi I%'bon

coefficient * Conparative ‘exanpl e (B) tahedral magnetite: gnetite
particles haw ng ogghedrglg shape ocan be obt abgged hgom Xi ng, a9 aggeous
ferrous salt solution and an aqueous al kaline solution to forma suspension
of a tenperatgxr e ofedrom® to 1A err] -and pBEl0 eponore, owhzchggont ai ns
ferrous hydroxi de, and then passing an oxygen-containi ng gas through the
sus_pensoi on. e mu@ketitad @rtikd.es havi-ng oc®@hednab shape.tan k2
des@aﬁly formed by selecting the conditions for their 50 formation as in
Experi ment 2 Qescri®fed b dv. A3 -gh al kali co®fonedPOof th€-3aQuedds

al kaline solytion, [t is possible 1o use a hydroxi of an_al kali netal as
exenplified by sodi% hyocf'o [ de{:i)'rg pot assi um droggge, an8‘§6hyapoxi de of
an al kad i ne rth al xe ified hy mag I up,Rydr oxjyde ,or .gal ci um
hydr oxi de. i ﬁbat he %speng(?bbﬁ c?rﬁ'a% ni ng ferro%gshy?rz?)xi de, bé‘i\:/z\/at é?-sol ubl e
silicate suchras soghum shldcates 0of potas- 55g¢o Sl Ugesi | i cat @1mys
preferably be contained in an anount of fromO0.1 to 2.0 %by weight in
terns of Slerv¥, bag®d onoide nEYIN@titeO @i dses toobe fooned, weBereby it
I's pos# ble to make the particle size distribution of the mag- netite
‘particles having octaheq | Di gas nmay be

0 3 ) ) _ . Nt a NQ
passed throug?lt he suspensi on _obtajned by m xing an aqueous al kaline 9

Magnetic material (magnetite) ~

35 (2): Number average particle diameter
(3): Variation coefficient

* Comparative example

(C) Hexahedral magnetite:

Magnetite particles having hexahedral shape can be obtained by mixing an aqueous ferrous salt solution
45  and an aqueous alkaline solution to form a suspension of a temperature of from 70 to 100°C and pH 8 or more,
which contains ferrous hydroxide, and then passing an oxygen-containing gas through the suspension. The
magnetite particles having hexahedral shape can be desirably formed by selecting conditions for their forma-
tion as in Experiment 3 described below.
As an alkali component of the aqueous alkaline solution, it is possible to use a hydroxide of an alkali metal
50 as exemplified by sodium hydroxide or potassium hydroxide, and a hydroxide of an alkaline earth metal as
exemplified by magnesium hydroxide or calcium hydroxide.
In the suspension containing ferrous hydroxide, a water-soluble silicate such as sodium silicate or potas-
‘slum silicate may preferably be contained in an amount of from 0.1 to 2.0 % by weight in terms of SiO,, based
on the magnetite particles to be formed, whereby it is possible to further improve the particle size distribution
85  of the magnetite particles having hexahedral shape.
An oxygen-containing gas may be passed through the suspension obtained by mixing an aqueous alkaline
solution and an aqueous ferrous salt solution, containing ferrous hydroxide and having a temperature of from
_ 70 to 100°C and pH 8 or more, while heating, it. Magnetite particles with hexahedral shape can be thus ob-

"



EP 0 423:743 Bl sol ution and an aqueous ferrous salt solution, containing
ferrous hydroxide and having a tenperature of from70 to 100[err] and pH 10
or nore, while heating, it. Mignetgpga07438.C! €S Wi th octahedral shape can
be obt ai ned, havi ng a fine particle di aneter of the magnetic nmaterial, a
sharp par | ze di s utlon atlon oefflc

The synt h@'\#’l ‘f'"ﬁcal{g' '%'ﬂ?‘u " ’Wg ?’E;f'le srma ’ g{’aj 'Ex"%ﬁ:ga aﬁ'Fu" %e?i?l%?l‘ﬁt%
I'nvention il IF ® ﬁ'ﬁ'l?éa ﬂral:g)\(agn PAERT Vo2 If

ai r - bubbl 8% TR |on type reaction colum of 35 cmin d| aneter and 50 I|t

In mtgrng}sqe\mmge was used as a reactor. Using 20 lit of an aqueous

ferLous s olution containing 1.75 nol/litof Fe2[err], 18 lit of an

aqu- eous ANnRohubbie dXeoR Xyt Readtieh Ydibriiibf 881sh ik GiaRetr dnf 66 KBS Vind s Qed3 %
by wei ght ai 8reb&ér Tsing R0 ftlofdnRktidous fOrPdus Suifate sbiitidn Eonghinig i I76 mpiaK of IFet,as iifopsnaad) of
sodi um si lebwaNgodidiBhydioiiddoRitién ant 0819 @ (@briespdhdibdto\0i23 %)by waiglit irctErena 6f SIDy, based on
cont ai wi Nghedidighetite pafticlbscformei®))of sodiam pilicamaE3) (BiGyicodtert: 2APEwW )L stis@hsi@Brtainihg 42nd
pH 13. 15litof Fe(ORY) was repuee atd temporaiire (887G and pBB®. | i t per minute of airwas
passed for 1@ temperatueof 907€.010Q it perminutead @iowaspegsedifor 120 mingtes thioughthe dbofqsusnep) t o
f or m bl ac lsiopscatinini Fe(OH3 to fiPmblackprasipitatds. Rarticles thusfoxmer wers siibjected towashing willtwrteig
Wit h wat eflitrafign; drying e disintegretiop peegrdingi¢ cerventianabmetheds Jie meviing g m@ eaﬂic'es were”
conventsi oRbserved WWDW‘“‘FHE’“'F@S‘{?PQ P f'ﬁh%ﬁb‘i‘?yt had B&P‘P‘?"é pyerag Un d er
‘an el ect r ¢ ?ﬁ:ﬂ?‘l? JS"’t"d’f?;% "ﬁ‘F

di ameter § Ofthg l g %’r“s 8‘?9;5! @a:g? | |
shape' Th Is% ,§ g%&ﬁ ndg‘ e%zge; éito ob exa mrcﬁﬁﬁt mat OW OP

abovet gfa erw1se san‘i Ea ; rt'iEPe?s'I 'a J'n%?idit ﬂ?d? g&)ntt’;lalvnl
ferrous hy OXI e, rg% e teeff erat re ang ﬁ&ow rate% alrs m

oxi dation conditions were changed to obtain octahedral rragnetlc materl al s
(magnetite) Mto Uin other- wise the sane way as in Experinment 2. Table 2
~shows gshe reaction conditions and t f@H@rifer average particle dianmeters and
variation coefficients of particle size distribution of the magnetites

formed. 25 %%%%W%—?%—B&—%F&—%—Pe%ﬂ—

Formati on of Fe(OH) ver Oxi dation colloid

2 o k£ ONS pLk¢ cle Variation AT berr] Bulk [err]
flow %  (Zater{s) TedPame€HNC. coefMicient 3 densiegp. rate
' 3
(1m) (emu/g) (g/cm™)
25 A-2 0.117 18.5 ' 7.0 0.75
B-2 0.18 20 8.0 0.62
. C—2% ' 0.35 30 5.4 0.58
N
* Comparative example
p _
Using the respective magnetic materials as described above, magnetic toners were prepared. In the fol-
lowing examples, "part{s)" refers to "part(s) by weight".
Example 1
80
Styrene/acrylate copolymer (binder resin) 100 parts
Negative chargeability control agent 0.5 part
5 Release agent 6 parts
Magnetic material A 80 parts
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10." v .[err] [err] 1/ mn)

([err]) L 88 0.8 2 13.0 - 0.23 90 100

0.16 = 19 88 O. 9 EP04b3743B1 50 95 100

0.22 42 86 0. 9 - 90 100 0.19

*

421;_1 I(:)’ ﬁg above mate sub]e wder mixing. The resulting poggery mixtt:io S heat kneadedg ]1‘;
fora mutes Il mill 0°C, and cooled, followed by gnndlng (a

21 20 Q jet mill). Tﬁéﬂ was er cJa slﬂ?dzy a§°f a zig-zag calssifier m 0. to

0.19 2 1 ove those beg?:d the Hmlts atwely chgrge le magnetic tonér with msulatln;gg}operties hus

0.16. 520 ol?ta';i ed, having & volume avera J—particle dianiétePD of 8.2 pnl nd'a variation coefficient of particl

1262 dlstriQutﬂ)g (cT/ 9 16_(5k of 30 as mederied using a CBult3r counter Tﬂ-a nfanufactured by Coulter Electron-90

100 ics CB.- 21 U 88 0.9 13. 0 0.23 95

100 Ther, 300 paasofa@ résibifirig mgABHE bohdr atR. 5att 8 neddiRdl thirgdabik hytfeophobic colloidal2)

Nunber  avifed sige povdaivieredhiced télprayand axhagpetic tonsithalinyg Hyavophabie Edilbiddl Silida pérticles on the
Conpar at | sefeessaffphet patlities Ghis awralaselabbted By @ tdpying mddhigeNR-8580, nEaufbctarbdisy Casyi ng
hexahedr albnhape can be obtai ned by m xi ng an aqueous ferrous salt sol ution
45 and an Asquesyldmage Kerisity, Eineslipk repfodustioncanfl tonereprodugtionevers feund sthbleandaenyaecdt ur e
“of from 7@vengfiert @ﬂ?" of éﬁﬁ’d’ogﬁ g conyingrisracnormphenyroneit: In pasticulRe: finedines weyareRrvi de,
-and then geesdingye ? & lines/rmep 'gasta!'mte}agwh%@s anrsairervdthest any prrblem
nmagnet % e°ﬁ’éﬁ°l‘?‘t9fse°§°"ﬂ%1' 9%®xahedral shape can be desi r abl ¥ f or ned b

| ect d?lﬂqdft'f’ r?§e"f"(‘)? cqntipyiops imags paproduptipy testin ap e ntoblgy 3ng
Dol oo | ACTSTOR) YO PG 14 A5 0 R e LR sl a1 e
possi bl e f"ﬂ)a'wg"@res?"ﬁ‘{/ Ge of an alkali metal 50 as exenplified by

sodi ur’r}ohyeE B&Salréi%‘e% E@t,asm um hydroxi de, and a hydroxide of an al kaline

eant hy net d by magnesi um hydr oxi de or cal ci um hydroxide. In

the Sus PENSI Aflaghilid echbr Wed Brebrid i tha sEHERAELE in Exarifld Poicait tHdithEmadnbtichdienaAUC
as sodi umnfethaggi WasHbplded With therhadbtR InateRdl BETHIRSuINgEh4ghelle toerhad & Pditintel dléiage' N
an .anount paicid digetdd Dof 8.0 um akl SodkdtionBdeftitiont o pdriieBize Alstribution, (o T/B)XA66] oA, t NeE
magnet ist € parhb imagrRfic toer B8s dvallai@lin thels@herhdhnerlas InExRNNGA. I the dupabliniitbdd EdrriddiB OV e
t he parti @lemosakenvictingibit risults wete drfsubstanfially B GoodRyél b the viewydint 6fipRsticalaeé, bat fog
hexahedr alkenddiapstightiuaprexy 8jack-spasidraind linegmages wera gisdseery) asdfine-ibd repodyhtion bred tone
suspensi orepwductivmesie olttieiowérertafarthaduationsf absuk $10j00@ sheet| capyingsin the thstaarriad ot U s
ferrous sanenvierimeni oipw temprratirm iandjlow dpmiditys the hiargecindrhieomendrcay ittigyocgurred, which
t enper#tu ceusestappaemnperiiog. donegeprasuetion wasdpwerad Fiththe dupatien of ognying: andsixing pegformance
Magnet i t ePgrame p#IRROOki t h hexahedral shape can be thus ob- 11 EP0423
743B1 tained having a fine particle dianeter, a sharp particle size
di'stri but Eé’ﬂl-'—%d a small variation coefficient. The synt hesis of the
hexahegral magnetite particles used in the present invention wll be
detailed in EX- sRerém®nicrd1Red B¥po2ymeX(RRhb8EMesinf\N aido pabese oxidation
type reaction colum of 35 cmin diameter and 50 lit In internal volume was
used : :

‘e.\_J 40

Negative chargeability control agent 0.5 part
Release agent 4 parts
p Magnetic material C 80 parts

Using the above materials, a magnetic foner was prepared in the same manner as in Example 1. The re-
sulting magnetic toner had a volume average particle diameter D of 7.5 um and a variation coefficient of particle
size distribution, (cT/D) x 100, of 27. Then, 100 parts of the magnetic toner and 0.5 part of hydrophobic colloidal

50 fine silica powder were mixed, and the resulting toner was put in a laser beam printer LBP-8ll, manufactured
by Canon Inc., to make evaluation. As a result, digital latent images were faithfully reproduced from the initial
stage of printout until the magnetic toner ran out (4,000 to 5,000 sheet printing). In particular, resolution and
halftone reproduction were found very good and stable. Image density was also as high as 1.4 to 1.45, without
fog and black spots around line images. Developing performance was stable.

85 In particular, even in a durability test carried out in an environment of low temperature and low humidity,
the developing performance was stable and no fog appeared on the background. A cartridge containing the
toner was further left to stand for about 3 months under a condition of a low temperature and low humidity,
and then an image reproduction was carried out. There, however, was no problem, and good image quality
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as a reactor. Using 20 lit of an aqueous ferrous sulfate solution
containing 1.75 nol/lit of Fe[err], 15 lit of an aqu- eous 4N sodi um
hydr oxi de solution and 18.9 g (corgesgarassg to 0.23 % by weight in terns
of [err], based on 10 the magnetite particles fornmed) of sodiumsilicate

#3 Serr suspension containing 42 lit of
I(:e(%egr][) 0%9% §are8"2”fe§es‘?%é"“e"% urg gf 8|8[err] anl:l IpH98 5. :At a

tenperaturcgmg;ﬁtﬁghgn{ilez 100 Iit per minute of air was passed for 120

m nut e e suspen- sion containing Fe(OH err] to form bl ack
pr eck pigt at esy mighbid tbrleFWaslphipdred MEHEREMY Ritmerss M BEMA62 biReptthatthdWdaghbricinabi®y -

fi [Nat i oy exdinie P @asvBplacdil Wit theREAbIcORteRRI BN Fitdl relithPmagREN6RdNEY Hal 8 voldiid fierdge
The resul fphiige HEBAEHD df .9 RMahd & LRigtionRbekriclent of Pl fidhy 8122 Wisthibiitlan, 35T/9) X200, lop 28,

- M Croscope tThisGaighdtit hdr Wad evhiliatad iftRekaime it s indBk S Afvbdult, @dsblutibinandtialioneO f
0.17 pm gepwaindtiah soidwba ®ivkbied bcthé toddr sthileddio ruasedt. had hexahedral shape. This is
desi gnat ed as adergbiity fest imantepvitoarhent oftay tem@rdtdre indAewhunfdity,tihage disitea Hitdeloverah
condi t i onjth the durBkignef printingoThisondansithatdie fink dres decama gadugiy-thineen thap thoserat thefinitial
sodi um si [stageindhegourseef thegumaipility test, fodf ontthedackgropndsiidhtinappeanedandigisafixing perfgrmance
hydr oxi de becemd pedte t enperature and flow rate of air in the oxidation

condi ti ons were changed to obtain hexahedral magnetic materials (magnetite)
B-2 an®# CEX@e3 > in otherwi se the sane way as in the above. Table 3 shows
the reaction conditions and the nunber average particle dianeter and

vari ati on_coefdisgietia/@iyRat! 8o Phidr dibiiiacbUibainpl tgo el it es

fornmed. 25 unber average
Magnet l‘,oC ' Pog¥ilvieC lcharge¥Bli L 8ty Odbntrol agent dr 2 part Bul k
matier/i al di anet er coefficient density 3
([err]) (erru/g) (g[err] ) A2

18.5 .0 .75 35 B-2
0. 18 8 0 0. 62 C
0.35 1 Relegee agent 5. 4 0.58 4og*p?5$ﬁ>ar ative
exanpl e 45 Usi pghd€id apPestiae gragnetic materials as desggi gpt%';lbove,
magneti c toners were prepared. In the fol- |ow ng exanpl es part(s)"”

refers to "part(s) by weight". Exanple 1 50 Styrene/acrylate copol ymer
(bi nder r esiYsjng the above materials, a positively ch@rgeablamagnefiietoner withdnsulating gropdstigsiwag prepagsdt r ol
agent 3  Theresulting magnetic toner had a vojymg gge patjcle diameter Draf B.8 gimaand agqyﬁlpn coefficient

6 p ar t S Mggﬂegtheenze ﬁﬁ!‘@F“P“@]"T’DN 100, of 26. Then, 100 parts of the magnetic toner and 0.5 part of positw@;o

pa big h 'B’Pa é s'%mdeﬁﬁ?’é Mixag, andihe @SQUE tones wag 91'%“3

i XI ng Tﬁé" y\{; g}?ﬁ '83 'H‘ggf g mé’iggﬁ nut es
usi ng r (ﬁl lnititrjl1 IE ;% shee E} %cvul on an }t &It?;uﬁ r‘g

t hen f| ne G0 ne. o eU S&&ﬁé lon

means of Gnddh e%’e%ﬁédla%g&ﬁé“ acture

Even in a durability test carried out in an environment of Iow temperature and fow humidity, developlng
Co performance was slmllarly good and stable. In particular, fine lines of digital latent images were reproduced
M 4  inagood resolution, and there was no fog.

Comparative Example 3

Amagnetic toner was prepared in the same manner as in Example 3 except that the magnetic material E
45  in Example 3 was replaced with the magnetic material F. The resulting magnetic toner had a volume average
particle diameter D of 8.8 pm and a variation coefficient of particle size distribution, (¢T/D) x 100, of 27.

This magnetic toner was evaluated in the same manner as in Example 3. As a resuit, in the durability test
carried out in a normal environment, there was substantially no problem from the viewpoint of practical use,
but resolution and halftone reproduction a little lowered with an increase in the number of copy sheets in the

50  durability test, and at the same time black spots around line images appeared.

In durability tests continuously carried out in an environment of low temperature and low humidity, fog
slightly appeared and also image density a little lowered with the duration of copying. In particuler, fine-line
images became a little thinner and also fixing performance became poor with an increase in the number of
copy sheets in the durability test.

Examples 4 to 6 & Comparative Examples 4 to 5

Magnetic toners were prepared In the same manner as in Example 2 except that the magnetic material C
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renmdve those beyond the limts. A negatively chargeable magnetic toner with
i nsul ating properties was thus 5 obt ai ned, having a vol une average
particle dianeter D of 8.2 [err] ofslg@syagsati on coefficient of particle
size distribution, (oT/D) x 100, of 30 as neasured using a Coulter counter

IQSL: ti ng . nLE |% Eﬁgirgglacggwgggﬁéc &eg;} ra?e“ II'; ﬁgi%\%% eE; }ZE(% aﬂ‘xgt%ngvfg f:i‘ r%de ql?

col | oi dal r r ng
hydr ophoblag:B s@,ﬁl?p 40@? caiz%\g{“?)lu n>e(§ I({))n)?1da 'ﬁ ;ﬁgﬁ?f??a‘ges 3? Redhifslobtdried

tonecpgrticles. This tonerwas eval uated using a copyi ng machi ne NP-8580,
manyfiactured by Can- on Inc. As a result, inmage density, f ine-line
reproduction and tone reproduction were found stable and very good even
after the duration of 150,000 sheet copying In a normal environnment In
particular, fine lines were repro- duced in a resolution of not |ess than 6
lines/mmin a stable state, without fog and al so wi thout any problem 15 of
bl ack -spots around line Inmages. In addition, even in a continuous inmage
reproduction test in an environnent of |ow tenperature and | ow humidity, no
char ge-up phenonenon occurred, no fog appeared, and both the inmage density
and the image quality were good and stable. 20 Conparative Exanple 1 A
magnet % toner was prepared In the same manner as in Exanple 1 except that
"the nmagnetic material A In Exanple 1 was replaced with the nagnetic
material B. The resulting magnetic toner had a vol une average particle
dianeter D of 8.1 [err] and a variation coefficient of particle size
distrifution, ([err]TID) x 100, of 31. 25 The magnetic toner was

eval yated in the sane manner as in Exanple 1. In the durability test
carried out In a normal environment, results were on substantially a good

| evel fromthe viewpoi nt of practical use, but fog tended to slightly
appear. Black spots around line i mages were al so seen, and fine-line
reprodescti on and tone reproduction were a little | owered after the duration
of about 100, 000 sheet copying. in the test carried out In an environnent
of low tenperature and |ow humdity, the charge-up phenonenon a little
occurred, which 30 caused appearance of fog. Tone reproduction was | owered
with the duration of copying, and fixing performnce becane a little poor.

Exanpl & 2 35 Styrene/acryl ate copol ymer (bi nder resin) 100 parts
Negati ve chargeability control agent 0.5 part
Rel ease agent - -4 parts
Magnetic material C 80 parts 45

Usi ng the above materials, a magnetic toner was prepared In the sane manner
as in anple 1. The re- sulting nagnetic toner had a vol une average
particle diameter D of 7.5 [err] and a variation coefficient of particle
size distribution, ([err]T/D) x 100, of 27. Then, 100 parts of the

magneti ctonerand 0.5 part of hydrophobic colloidal 50 fine silica powder
weng /nmgxed, and the resulting toner was put in a |aser beam printer

LBP- 811, manufactured by Canon Inc., to nake evaluation. As a result,
digital latent images were faithfully reproduced fromthe Initial stage of
printout until the magnetic toner ran out (4,000 to 5,000 sheet printing).
In particular, resolution and hal ftone reproduction were found very good
and st#ble. Image density was also as high as 1.4 to 1.45, without fog and
bl ack spots around |ine inages. Devel opi ng perfornmance was stable. 55

In particular, even in a durability test carried out In an environnment of

| ow tenperature and | ow hum dity, the devel opi ng perfornmance was stable and
no fogﬂgppeared on the background. A cartridge containing the toner was
further left to stand for about 3 nonths under a condition of a | ow
tenperature and | ow hum dity,

55
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and then an inmage reproduction was carried out. There, however, was no
probl em and good inage quality 13 EP 0 423 743 B1 and good | mage
density were stably naintai ned. Cgppagsausge Exanple 2 5 A magnetic
toner was prepared In the sane manner as in Exanple 2 except that the
magnetic material Cin Exanple 2 was replaced with the nmagnetic material D.
The resulting nagnetic toner had a volune average particle dianeter D of
7.9 [err] and|a& Mar+at]i on woeffacient of particbe|size distribution,
([err]) x 100 _(')'ﬂ . [Thes naérféti:%ﬂorégvés :qe’\(%l dated in thesane manneras
in Ex | e2. MAs&''resullt, resolution and hal ftone fleproduction somewhat

| oyered as the tdeeh started to run-out. 10 In a durability test in an
envi ronment off | efal ur® AndsIDw HdEdi LY2 ilmage density a little

| onvered with t duratj on of printing. This neans |that the fine |ines
became gradualiy It hi-nner t han<tfhosg at < in twall stage. In the course of
the duysabili t)“t St = f g"o‘ﬂ t fie® baﬁ@roﬁ%sl l|mg'ﬁt lly appeared and al so

fixing perforigncle begama R00L. 154 dexanple 3 Shyrlene/ acryl ate cppol yner
(binder resing3 QO << =<<108 Parts?o << Positive chdgeability
control agent [S=] | ' 2 part Rel gase agent -

3 parts 25 Magnhed) c [ er ) al © 75
parts f&si ng tHe & O:Eergna [ alf:s:p aﬁposiﬁiﬁlél yecdnarigeabl e magnet i« tonerwth
| nsul ating prdpefli &*has prepared. 30 The resultfing magnetic tener had a
vol ume aver agd§i@ltischk dianeter D of 8.9 [err] aj? a variation $oefficient
of particle si|fEdi & F bgsjtonﬁ Re@rlT/ HI& 190 26. Then, 109 parts of
t he magnetic tjgng ard) 0.5 part of positively chargeabl e hydroph®bic

cokl gi“dal fingdwsi|ica powder were m xed, and the rlesulting t oner jwas
evaluat ed usi gc“& diggbd al copyiwg machi me<NP-9030 [ a reversal dewel opnent
systen), manufFcl égt',)y"fﬁnoﬁf‘ﬁnc."fﬁs RPEsult Ih a durabilitygtest in a

nor mal envi r onjrent Mrage Hensit ¢ was—asHi'gh &6™1. ¥ or nore frong35 its
initiajs stage jup to 04000 sheet copying, In partigpular, resolut Bon and
hal ft one reproducti oh \ere fow#nd ggod, without fogjakd bl ack spofs around
| ine i mages, show n tdratm deves oped | mages were stpblee. The resol ution and
the hal fton& were p ﬁcd’?arl;&.gooa’. Ev Inadurabisitytest carried out
in an envir@nent of FRyw EnpdR at ule® an 1 Sw Kufi d{t devel opi ng

per f orsmance Si m'I%LIey good and stable. In part{gd ar, fine |ines of
re < epr edu 4G @i gl @bogirtesol ution, gnd there
was no fog. Co aga{ego ééonplc\é% ?g;agne‘t‘i c toner %'/ag prepared fn the sane °
| e

ie

digital |atent

manner as In. §‘except that the magnetic materr al 45 in Exanple 3
was repl aced wWiPt|the dagnetic material F. The resiffid fig fagheti & toner had
a vol uffe avera & il eNdi an@er DDf BN eNr'] PR & v i on

coefficient of {particle seze dirstrid®i @ P[er?T/P)2E 1G5 &f 27. This
magneti c toner {was evalluated in the sanme nanne s |BnL Exanpl g 98. ;§As a
result, In the|duri@bll sk yotBstatar roed Ghito »n @{gorg%-—egwr_g‘oﬁrreo, t here
vvaijsugst anti alll yglgbophbbbead f 6ain tdes Viewsi nb of E‘raeg( Eoak Bse,” but
resol ution and |hafftone| reproduction a little | owerl8dgw &hran ol ncé ease in
the nunber of dopd|he@lsI T tRES50Q Wurg i t B Ledqt. G128 § Fegsane tinme
bl ack spots arcungﬂ"g_ng i mages appeared. |In durabillilt§ ¢&sgsg @HEBtinuously
carried out In an envi ronment of | ow tenperat ure B Bavh P @ Ty fog
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slightly appeared and also image density a little lowered with the duration
of copying. In particular, fine-line inages becane a little thinner and

al so fixing performance becane pogpowkd7asafn i ncrease in the nunber of copy
sheets in the durability test. 55 Exanples 4 to 6 & Conpar.ative Exanples 4
to 5 Nhgnetiq toners were prepared in the sane manner as in Exanple. 2
except t magnetic material C 14 EP 0 423 743 Bl in Exanple 2 was
replaced with the magnetic materials Gto K, respectively. Eval uation was
al so made | n PREreH aﬁﬁyla?ﬂec?ﬁﬁ&iﬂﬁq\k?lmdgﬁerﬁglubnerQUQaHaatsolune

aveta parti | amet .9, | ess and a variation coefficient
of\pa%flcle sﬁ?gagFg?rFﬁﬁF?%ﬂblf%{xrﬁJﬂqﬂP L2988t in the r@neP@Ftfrom 25 to
35.  Resul ts oRbaibggd gkEnshown in Table 4. 5 10 15 20 25 §0 32,30 45 50 55
EP 0 423 743 Bl Ferr] ?err] [err] [err] OO0 2 [err] 26 ~ ~ % =~"% ~ ~ ~ ~

~~~~~ ~~~- 1 [ naghetfc material L 80 parts

The above materials were subjected to powder mixing. The resulting powdery mixture was heat-kneaded
for about 20 minutes using a roll mill set to 140°C, and cooled, followed by crushing and then fine grinding (a
jet mill). The product was further classified by means of a zig-zag celssifier manufactured by Alpine Co. to

15 remove those beyond the limits. A negatively chargeable magnetic toner with insulating properties was thus
obtained, having a volume average particle diameter D of 8.1 um and a variation coefficient of particle size
distribution, (sT/D) x 100, of 29 as measured using a Coulter counter TA-II, manufactured by Coulter Electron-
ics Co.

Then, 100 parts of the resulting magnetic toner and 0.5 partof negatively chargeable hydrophobic colloidal

(., 20 fine silica powder were mixed to prepare a magnetic toner having hydrophobic colloidal silica particles on the
Nt surfaces of toner particles. This toner was evaluated using a copying machine NP-8580, manufactured by Can-
on Inc.

As a result, image density, fine-line reproduction and tone reproduction were found stable and very good
even after the duration of 150,000 sheet copying in a normal environment. In particular, fine lines were stably

25 reproduced in a resolution of 5.5 ~ 6 lines/mm, without fog and also without any problem of black spots around
line images. ’

In addition, even in a continuous image reproduction test in an environment of low temperature and low
humidity, no charge-up phenomenon occurred, no fog appeared, and both the image density and the image
quality were good and stable.

30

.Comparative Example 6

A magnetic toner was prepared in the same manner as in Example 7 except that the magnetic material

used in Example 7 was replaced with the magnetic material M. The resuiting magnetic toner had a volume aver-
35 age particle diameter D of 8.0 um and a variation coefficient of particle size distribution, (cTID) x 100, of 30.

The magnetic toner was evaluated in the same manner as in Example 7.

In the durability test carried out in a normal environment, the results were on substantially a good level
from the viewpoint of practical use, but fine-line reproduction and tone reproduction a littie lowered after the
duration of about 100,000 sheet copying.

Nt 40 In the test carried out in an environment of low temperature and low humidity, the charge-up phenomenon
a little occurred after about 30,000 sheet copying, which caused a little appearance of fog. The tone repro-
duction lowered with the duration of copying, and the fixing performance became a littie poor.

Example 8
45
Styrene/acrylate copolymer (binder resin) 100 parts
Negative chargeability control agent 0.5 part
® Release agent . 4 parts
Magnetic material N 80 parts
55 Using the above materials, a magnetic toner was prepared in the same manner as in Example 7. The re-

sulting magnetic toner had a volume average particle diameter D of 7.6 pm and a variation coefficient of particle
size distribution, (cT/D) x 100, of 33.
Then, 100 parts of the resulting magnetic toner and 0.5 part of hydrophobic colloidal fine silica powder
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EP 0 423 743 Bl Exanple 7 Styrene/acrylate copolynmer (binder resin)
100 parts 5 Negative chargeability control agent

0.5 part Rel ease agent : EP 0423 743 B1 6
parts Magnetic nmaterial L

parts 10 Theﬂ& o ok H%@ tmﬂ h)g?i rives p\lgt?n 11y e%%agmfgﬁevq.%%ﬁ rmM&tﬁ}gd by é‘!ﬁ)ﬁ e %t | ng

powdery ee m nut €s usi ng set
Lo 140[ erPpe ‘é 9 E‘ Bla gt Ls%? muug;eu.a (B6He Gl a8 bl 55k 6 tﬂé]m£g3_ j et
mil). Thneeﬂ gﬁee rifithg tigh'and'heiribne Qﬁm@lcﬂdn%?ea&nﬁ?érﬁédoﬁl er
manuf ac p| ne rermve t hose beyond the limts.

n egﬁff Y e' y 463 vias H@&él%fgh 8s ‘I SHIE .4, Withdit thg dnd blaéi spéts §buha frielimaas. Waﬁeldphbl S

obt ai ned, J?ﬁl‘ﬂaﬂ& vibs MaBI4! I artivifdr a0 lﬂh?d’ut’dbmiy%swam&uﬁh akbrRifonfertt of I& tedhpepatate a
variatio nar{atmf huiniity B déVeloRiAg del fErimancs waEstabilecdint idfold dppeared(oh eve bickgrbl)nd>a chiige of
29 as NeasoriaPfilg tRitther wasEartiek 18t todeii tof &bbAt 3 rhonthemndet eantiitions df dlpw Gowkratyre and

El ect ron- jow Gsmidiy, and tenan ibags remsduationivad dasied @t Thére, hgwavergwrsnp problemand theighod . 5
partof_ negabe yality aciiyasdimads dendiy demstablpmeinBioed- oi dal 20 fine silica powder
were mxed to prepare a magnetic toner having hydrophobic colloidal silica
particl esConpatatie Examplaées of toner particles. This toner was eval uat ed

- using a copyi ng nmachi ne NP-8580, manuf actured b Can- o H

i mge ensi N“agi‘qﬂﬂ@"?’lﬂ#ép?@ﬁddﬂﬁﬂ%fﬁ"ﬁﬁ“aﬂ% i umegv;?f

bl W gerlaged with theamagpey) @
or ety w "’Wﬁ'ﬁ" '°" e i ras%;ggg g&’" ng SO ﬁmd in

e s
w h t
Eﬁg‘rﬁeuﬁE ; "é.io "'“ ° g et he.ﬁn%a%raamurnéuasmae 9o GLReLHY 6, MO
d

Qe d dightil Qe ABPSARE the Fiki finah&betaim@Bordensi t
and the Inmage qual ?th; vverg{ggo’(')d %ng ﬁsbteabl e. 30 Celorrggaégg?l \7e E)?arrpl e 6 A Y

magnetic gompleonas prepared in the same manner as in Exanple 7 except that
the magnettc material used in Exanple 7 was replaced with the magnetlc

material M The resultin t {
particle di anéttgFeBgéPE§gbng ngﬂélgjaw{'c/)grl l:P‘lahgdne%c\é'e ;&?l g\rﬁbgf Bgart icle size
di stribution, ngei l]vy B&aﬁgéggslggyisg%e durawﬁtbl i i c toner gwagreval uated in

the sane mann&rcas in y test carried out In a
nor mal %envi r ogARlaset Bgeh®Sul ts Were on substantially a g@ogaresel fromthe
vi ewpoi nt of practical use, but fine-line reproduction and tone
reproducti on atddrdtie mawerddlaPter the duration of aboutZ?C1L®RTGS0 sheet
copyi ng. 40 In the test carried out in an environnent of |ow

terrperature d Iow umd E £ e har e-up pl N9hatit M&&g fgd
na ositively eable magne Rﬂ& fat o w%
after sébop‘é sl neﬁgt Pi& fﬁ }ﬁi@ sﬁf .gm@ 3 .aiaﬁeoeﬁfc;emog
Fi € tone Qle size |Jlb nm r3bt tﬂﬂnéﬂ etﬁ%yr’aﬁtgo 5 f 5 iBvely
i xi ng pej Ioﬁal ffn& Ll’lcg pEVRIRF werbhBEP LY the résultial YonSrwak Steludted liging
copol 'y mer - Ia Elé?, Fug gcﬂng P-9030 (a reversal development &QQmpﬁaﬁlﬁcNﬁ%p CHifon Inc.
chargegbi I'i Tag aq'%ft lifPa durdb@i/ thst in a normal environment, image density wéb &8 high &s 1.36)r Ritedme
agent its initial stage up to 50,000 sheet copying. In particular, the resolution and halffong féptogludtibrgweé foand
mat eri al Bbod, without fog and black spots around line images, showing that devﬂ&)epdmdggs were stable. No fog
and no black spots around line images were particularly seen. Even in a durability test carried out in an en-
vironment of low temperature and low humidity, the developing performance was similarly good and stable.
45 In particular, fine lines of digital latent images were reproduced in a good resolution, and there was no fog.

Comparative Example 8

A magnetic toner was prepared in the same manner as in Example 9 except that the magnetic material P
50  in Example 9 was replaced with the magnetic material Q. The resuiting magnetic toner had a volume average
particle diameter D of 8.9 pm and a variation coefficient of particle size distribution, (oT/D) x 100, of 27.

This magnetic toner was evaluated in the same manner as in Example 9. As a result, in the durability test
carried out in a normal environment, the resolution and halftone reproduction a little lowered with an increase
in the number of copy sheets in the durability test after 40,000 sheet copying, though in a degree of little matter

55  from the viewpoint of practical use. In durability tests continuously carried out in an environment of low tem-
perature and low humidity, fog slightly appeared and also the image density a littie lowered with the duration
of copying. In particular, a little black spots around fine-line images appeared, the image quality lowered and
also fixing performance became poor with the duration of copying.
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55 “° tsing the above materials, a magnetic toner was prepared In the
sanme manner as in Exanple 7. The re- suiting nmagnetic toner had a vol une
average particle dianeter D of 7. GredBlkasd a variation coefficient of
particle size distribution, ([err]TID x 100, of 33. Then,, 100 parts of the

resultlngE n%Equ%1%32$r Qagegmm1E35H00f hydr ophobi c col loidal fine silica
powder , and the resulting toner was put In
a | aser bea%a@ﬁétﬂk‘ﬁ&s lw§€ ‘gluéred g@!&ﬁ%&%&% ngﬂﬁ?é)é‘ ttﬁeﬁﬁém&ﬁ materjal N

gn Elfo

eval uat i Ofy exAinplés W&sTbpidced Witnhd ragnet naffials RRAE fospbetively! @hﬁ: aldohiia® i iec d

from.the ggu,etw | Re3liBDBtaiRbd &6 sHOWR intTatid %1 | the mag- nétic toner ran out
(400 to 5,000 sheet printing). Resolution and hal ftone reproduction were

found very good 5 and stable. Image density was also as high as 1.38 to
1.4, without fog and bl ack spots around |ine inmages. Devel opi ng performance
was stable. In particular, even in a durability test carried out in an

envi romnent of |ow tenperature and |ow humdity, the devel opi ng perfornance
was stable and no fog appeared on the background. Acartridge containing the
toner was further left to stand for about 3 nonths under conditions of a

| ow tenperature and 10 |ow humdity, and then an i nmage reproducti on was
carried out. There, however, was no problem and the.good inage quality and
good ifage density were stably maintai ned. Conparative Exanple 7 15 A
magnetic toner was prepared in the same manner as In Exanple 8 except that
the magnetic material N in Exanple 8 was replaced with the nagnetic
material 0. The resulting magnetic toner had a volune average particle
dianetgr. Dof 7.7 [err] and a variation coefficient of particle size
di§Lyi%ution, ([err]T/D) x 100, of 31. This magnetic toner was evaluated In
the same manner as in Exanple 8. As a result, the resolution and hal ftone
reproduction | owered at the near run-out of the toner in a devel oping
cartridge. In a durability test in 20 an environnent of |ow tenperature
and | o humdity, inmage density a little lowered with the duration of
printing. This nmeans that the fine |ines becanme gradually thinner than
those at the Initial stage. in the course of the durability test, fog on

t he background slightly appeared and al so the fixing performnce becane
poor. Exanple 9 25 Styrene/acryl ate copol ynmer (binder resin)

100 pat®ts Positive chargeablllty control agent 2
part 30 Rel ease agent 3
parts ‘Magnetic material P 70 parts
35 - Usi ng the above materials, a positively chargeabl e magnetic

tonerw,th insulating properties was prepared. The resulting nmagnetic toner
had a vol unme average particle dianeter D of 9.0 [err] and a variation
coefficient of particle size distribution, ([err]T/D) x 100, of 26. Then,
100 parts of the magnetic tonerand 0.5 part of positively chargeabl e
hydrophoblc colloidal fine silica powder were m xed, and the resulting
tonef mas eval uated using a digital copying machi ne NP-9030 (a reversal
devel opnent system, manufactured by Canon Inc. 40 As a result, in a
durability test in a normal environment, inmage density was as high as 1.35
or nore fromlts initial stage up to 50,000 sheet copying. In particular,
the resolution and hal ftone reproducti on were found good, w thout fog and
bl ack ¥pots around |ine i mages, show ng that devel oped i mages were stable.
No fog

65

19



and*no blkack spots around line inages were particularly seen. Even in a
durability test carried out in an en- vironnent of |ow tenperature and | ow
huni dity, the devel opi ng performangee y@y4ssi | arly good and stable. 45 In
particular, fine lines of digital latent inmages were reproduced in a good
resol ution, and there was no fog. Conparative Exanple 8 A magnetic toner
was prepared in the same manner as in Exanple 9 except that the magnetic
material P 50 {lI¥;Exgndl e ep ed with gnhetic material Q The
resul ting magngtig) toner gzdvgéés)l Lnéépav%\%%e g’*{;éti cle dianeter D of 8.9
[errt gnd a varli at i|or|1 coefficient of particle size|distribution, ([err]T/ D)
x DL, of 27. Thisjevagdeti c toner was eval uated In jthe sanme manner as in
Exanpl € 9. As 4 refiBtn| 15 dheSdir aBigh i tF I gst Tarrjied out in a normal

envi ronment, tHé& resolution and hal ftone reproductijon a little lowered with
an increase in el n er sheet s<i<ti<tt he durfability test after

40, 000msheet cogyhi nggn?hoﬁ% f%@é dggur ee 5t i 1T |hmtter 55 fromthe

vi ewpoi nt of prlact use. | neduralichi ty &4 @St sg continuously carrg ed out in

cal
an environment & 2] ow glen® Per@ttir e ahd Fowhum ditly, fog siightl% appeared.
and al so the i ;

In particular,

tH® bl ggk spots arou_gd fin%lin i mges appea ed, the

i mage Huality | 'egynd¢a¢so4f‘nxmg=cpe«f4)mma becanme poor wi tn the
duration of co ng. 18 EP 0 423 743 Bl Exanples| 10 to 12 & Cdiparati ve
Exanpl es 9, 10 I;ﬁa netei | toners were prepared in thel sane manner % in
ﬂ: .
Exanpl e 8 excepfg natf; EheSnagngt® c ﬁa&erﬁ@_g\l iHZExpnpl e 8 was répl aced
with the magnetjXdaterjals Rto U respectively. Epaluation was 2l so nmade
inthe 5 sameway, |Re;ults obt ai ned are shown in [fable 5. 10 15«» 20 25 30
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20 * "'EP*0 423 743 Bl Exanple 13 Styrene/acrylate copolymer (binder
resin) 100 parts 5 Negative chargeability control
agent 0. ep @BlradOnetic material A-2

80 parts 10 The above materials were subjected to powder mxing. The
resul ting er,y mxture was heat-kneaded for about 15 mnutes using a
roll mll Egae"\%,\—#@—e[—@ 140[err], and cool ed, followed by crushing and then fine
gri nding (a Jet mll). The product was further classified by neans of a

zi g-zag cal ssiFterenmfadectateddpe Wneirnd bdaderorestinye t hosepheygnd the
limtss A negatively chargeabl e magnetic toner with insulating properties
was-thus obt aiYRIAT h‘éﬁ/l?@’@?ﬂﬂ%h%@@lpaseh@l e di anet @r5Dpatt7.9 [err]
and a vari ati oefficient of particle size 15 dlstrlbutlon [err]T/D) X
100, of 28. Tﬁg nei‘b’OC partts 0?1 I%h@ magnetic toner and 0. 5% aP?rg

hydr ophobi ¢ colloidal fine silica powder were m xed, and the resul ting
toner was puthe abpvambtadats weoeshjeqed mpmdemﬁllib,mMmﬁowdemmwmsMnaaﬂm. ,
whi ch had fdo ekt 15oninutes gsing omoll wi eetdo 140°C, ansipoded; follented byérushing arkDhentfipe prinding (8. As
a resul t, Jet mi). Thgyereduciowas durtherdingsifiell by mpeestof @ Aigizemeainsifierahanufcityied by Alping Gp. to
parti cul afemoys;thpssibayond the fimlts. Ampastivelyzhargesble mgnefie: with insulatingpronegins Werthysi t v,
it was poggF'mdeh‘%Vlﬂg 65?‘%?13‘437?&@%"%"}?&’ R %?%H“P verigton soefficientof gerdle sizsr
durati 8n Q'P'é'B‘ft'Pﬁ'ég’@r’fdo%° er| or shar pness, d al so free from bl ack spots

around |ine f? or %0 ;glﬁﬂ}g;:;%ﬁg'% I?Q'};’ﬁ; %y'@g"’ﬂ 25

A magnet i 81 '0h Wﬁg’ E c? sﬁr °

that the r’*”ﬁl_,&'; Jn°' s"ge o j[ g m}"s’éﬁng i .ﬁg&fcsﬂ ? ..*;nsmonmm
partycle grararfaye SQ@E oY A Loy aeﬁﬁagtsmﬁ'e
si ze di st me Hdkbidling, o |s magneti c toner was eval uated e sane
manner as in Exanpl e 13 30 As a result, particularly in the

cont i NUOUEompERgRe ERPpRAUCt i Oon test carried out In an environnent of |ow
tem psrature and Tow humdity, the amount of charge increased to cause a

| oweri ng of Ammmeticdaecids\preparediinthecamé manneoasiigEample 13 exeept that thémbgnatic mataigles .
Exanpl e 14sed% Bxamplg tlawasaeplaverbwithWaesnagnetip avaledel C12. THegessitimganaynetic &merdad a vplume
Exanpl e 18vesage eqticls dianteter Reof 0. gm@td xvaristioe poefficiept-of parict> size distibwidn.\wf 2% nmagnet i ¢
mat eri al s B-This mageptioiener was ¢valuatediin theisame wanmerds istrewde 3dpyi ng nachi ne.

Resul t¥ obt a’fsﬁéﬂ“‘F perisulartyin the caninypuefimege reprepuction fostcarripd qut iranspyroament ofigwderah o
in Tabl e pergire gpd low humidjtycthe ampuptpf charge increased to cause a lowering of image density, stain on the
background, and thick line images.

Example 14
35
A magnetic toner was prepared in the same manner as in Example 13 except that the magnetic material
A-2 was replaced with magnetic materials B-2, and was evaluated using a high-speed copying machine.
Results obtained in Examples 13 and 14 and Comparative Example 11 are shown in Table 6 below.

45
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EP04237438B1 Table 6 Epvi- ~Mag- . Magnetic ron

Dura- netic t oner Machi ne< nental = tion | rage nmat e-
(1) (2 used sta- Epo4ps4®ee  qual- rial,  ([err])
bility  bility ity 10 Exanpl e 13 A-2 7.9 28 LBP-811*
AA AA AA Conpar ative Exanple 11 C 2 8.0 29 "
B BC. B Exanpl e 20 Tabde 6 B-2 8.8 23 '

NP- 8580* * A A AA 25 (1): Vol une aver age
particle dianmeter (2): Variation coefficient * Mdified machi ne 30**
Modi'fi gd machine (from 80 sheets/mn to 90 Bheéts/ m n) Eval uation
criterions: '35 AMadvery gsdnaticood 40 ron DaBa- Good for

practical use B: QQHNQtIJi&QB&ELﬂﬂBtN@CBeneA WPPﬁPé pddPnas CImpgsr C ains
1. ‘A magnetic toM& %ondlilsi nd2d bi h‘d"@td r esi ﬁ 87d a Frﬁnetl caMdtari al ,
wher ei n; sai-d-Araghe : , : & oo

nor e tNan 94 &and the varlatlon 55 coeff|C|ent of partlcle si ze
dlstrlbutlon’&%{err]TY[» x 100, of said magnetic toner satisfies the

following condi - tion: 2p derrds ([ erwgpHg@r»x 10@a5 35awherei naR represents
a volune average particle dianeter ([err]) of the magnetic toner and [err]T

rep- 22 Eohiedda tVkde Bixahgdllee 6 Envi - Mag- Magneti c
ron Dura- netic t oner Machi ne ment al tion
| rage nmate- 111) ¢-2 §X 2%Ysed " staB BCsta- B qual -
Example
W Z 14 B-2 8.8 23  NP-8580*% A A AA

- (1): Volume average particle diameter
(2): Variation coefficient
* Modified machine
30 ** Modified machine (from 80 sheets/min to 90

sheets/min}

Evaluation criterions:

35
‘AA: Very good
A: Good
o 40 AB: Good for practical use
B: A little problematic
BC: A little poor
45 : '
C: Poor
80
Claims
1. Amagnetic toner comprising a binder resin and a magnetic material, wherein;
sald magnetic toner has a volume average particle diameter of notmore than 9 iam and the variation
85 coefficient of particle size distribution, (¢T/D) x 100, of said magnetic toner satisfies the following condi-

tion:
25 =(oT/D) x 100 =35
wherein D represents a volume average particle diameter (um) of the magnetic toner and oT rep-
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"

mlity mllty ity Exanple 13
_—4%4—~——————ﬁ¢715_

o

A2 '7.9 ) - LBP-8I1*
Conparative Exarrple 11 C2 : 8.0 29

BC B Exanpl e 20 14EP 04B723B1 8. 8 U | ‘a“t
A A AA 26 (1): Volume av

anet er
(2): Variation coefficient * Mdified machine ** Modi fi ed nachi ne
(from80 sheets/mn to 90 sheet s/ Mabhleevaal uation criterions: 35 AA: Very -
good A: Good 40 AB: Good for practical. use B: Alittle

problematic BC. A little poor 45 C Poor 50 Clains 1. A magnetic toner
conpsi si ng a bi nder resin and a magnetic nmdt®¥ial, V\/nerel n; said magnetic
toner has a voMa%s aver RS tr’t‘f cI i aet &FOf  not BER t hap_ 9 Lerr] and
the variation B¢ q@ et i o] “%?g 13%ri burfRRC ([err] T/ D)
x 100, of said M} Tes theb PlLpwi 91990' ithlon: 25 [err]
([err] T/ D oJmy average particle

di an¥t er (E{,gg,,{;]])e of t he magnetlc t oner and [err]T rep- 22  EP0423 743B1
resents a val ue of standard deviation of the volune particle. size

di stributi as of &A+2 nagneti c28onerL.BANEIEAI d ndYnet i BAnmat eri AR has a nunber
average particle dianeter of from0.1 [err] to 0.2 [err] and the variation
coef,fl ci erffompayntive| Bxamnptedi stribution, ([err]/Xerr]) x 100, of said
magnetlc material satisfies the fol- |ow ng coHditioB' B

([err]) x 10b 5 Go2whefePn [89r] represents a Runber PhverageBparticle

di anet er ! ’E‘H of the magnetic material and [err] rep- resents a val ue of
standard ®n of the nunber particle size distribution of the magnetic

mat egpi al . A nmagpet i onek ;accoggiBgghRxCl apm 1, erein gai d magnetic
mat eri al isl%ontngl %ed ?ngan g?munt fqgf grsgm 10 Zgnto 150 parts by
wei ght based on 100 parts by wei ght of said binder resin. 3. A magnetic

toner according—totrarmm i, whererm sard magnert ¢ nateri al | S contained in
an amount p{)frogbiume average particle diameter

25
(2): Variation coeff:clent
* Modified machlne.
30 ** Modified machine (from 80_sheets/min to 90
gheets/min)
Evaluation criterions:
® AA: Very gpod
A: Good
40 AB: Good for practical use
B: A little problematic
BC: A little poor

45
C: Poor

80
Claims
1. Amagnetic toner comprising a binder resin and a magnetic material, wherein;
said magnetic toner has a volume average particle diameter of not more than 9 pm and the variation
55 coefficient of particle size distribution, (¢T/D) x 100, of said magnetic toner satisfies the following condi-

tion:
25 =(cT/D)x 100 =35
wherein D represents a volume average particle diameter (um) of the magnetic toner and oT rep-
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| 30 10 120 parts by wei ght.based on 100 parts by we ht of said binder
resin. 4. A magnetic toner according t'o Caim1, ﬂlmmmnumgnm

mat eri al has a nunber average par gp@l4®s 443 B1 di a

0.19 [err] and a variation coefficient of particle S|ze di‘st i biiti bn, of
not more thap e%t%av ue ofAtarr;@ (Feglat?ontoptﬁe{olu?‘n%corrﬂg an |s?rl ono 1 Whﬁctﬁ;ln ﬁ Id

magnet i ¢ e QR ) AUt Farile g 0
0.19 [err] ag if’&ﬁﬁ@gﬂg&)&é dﬁirﬁrﬁgn,pi? Fopbadeiw 92'39

not nore tha ondition: toner accor ng to
wherei n said magnetic material has a Mg,r,u%eqa coefficient of par- t| cle
si %o’ di stributi GrhereRiX rétRésertOh ﬁ‘tmtbbnaaﬂeré& partisie didmeter (i BARSThdgRetic RaFial Bdctedli NT

to daiml, uisRivauséaristndaridedbtion of B Ainbad paitidis siRe MstHBGtEHIR the ndgridtic Mtbrial. €SS
than 0.60 g/cnB. B. Amagnetic toner according to Claim1l, wherein said

magnet i ¢ ratAunagasticiener agcduditddo Gleimst, wherahf sajdaaghetic matetiahia cﬂlhﬁ@d /ag pBounBd from A
~ magnetmc t orﬂ@rto tﬁ?@@ﬂﬂhwiwtbaﬂd@h ﬁompamw@amo@ew binderitesint i c materi al has a

bul k densj er acc n

Claim 1 %é?" %‘Eﬂ g °*'5 AR rya e AT 487
amd ] 9§r§7 arts by we g&& ?‘Pﬁ 'f%* W%\ &%’Pﬂgg QB o ohe S Lhan

magnet i C imtﬁl'hbg'ﬁktlc' t&ler@dc&hi)ig UEH 1 Sﬂﬂreﬂrfsam%lb aleAdi hdsd &&bw&na@%aﬂedr al

shape.”12. Audiiginerriof 0{1Q R0, 19968 & mgmrnqoéﬂi@dnmf bartiol ieRistibbtidh tbf HEL AR tafi
material |s 3asainly conprised of magnetic 40 particles with spherical

shape. 13. A magnetic toner according to Claim1, wherein said magnetic

mat eri al 5 -s AmpgRPYE tenshencordiagitodiiaimd gaheteincsajd smagnetip mgtetal has s numbereverage Perliglpe.

45 14, A e ef fiom0ep toL 12aymAnd g varigtiam cagffigient of pertisiesize diskibytiopoffrs mpre than
makeri al has™a residual magnetization ([err]) of fromb5 to 10 enulg when
measured {n g MRGHSL Paoédnﬁ.]. qo&lmmlPLFJréu} sa?zﬁna ﬁ&tﬂﬁ%@& hels av@ibtibn Sf‘ﬁ%rﬁ'
Caiml, Whegl §|gtr‘ (]1%% Ste 1hE 54 ﬁeare nareaC|on syst emln
whi ch a water-sof e S|I|cate 'S contal ned in an anount of fromO0.1 to 5.0
at om % i n7.t exmagnétic toner, acordirydo S18Im 1, wherel saki @fagrieti¢ matdrfal hadaB@dRhsiy of not less than
toneraccordiodgiomiCl ai m 1, wherein said nmagnetic material conprises
magnetite particles and contal ns fromO0.1 to 2.0 % by weight of silicon-

atomin tér rft'“@ﬂet[fé‘}"P']ac?Yd'"QAP Wﬂg'ﬂewhe@"tseﬁéwg@&%?tmangB""dea?"mo&m"ména& n

sai d magnetl dT8r has a vol une average particle diam eter of from4 to 9

[err] 3&nd, s ' | ' | of
From 0. 121 aﬂggﬁ D o A e e
l\/agnetlscher oner, der ei n Bi ndeharz und sin magneti sches Material unfait,
wor i n der wraagrﬁayhmcdner atrdinyas ClaimIewhevein saideiagietié imatsranhasd @ bllicdvasig of rof1ess st r
von nicht mergogard. 9 pm besitzt, und der Variationsko- R effizient
der TETI chengrogi enverteil ung, }FTI D) x 100, des magneti schen Toners die

nachst eheHdd prdaets- tongm;gor@?q tp p‘a m 1, wherein said magnetlc material is mainly comprised of magnetic
particles with octahedral shape.

\/ 12. Amagnetic toner according to Claim 1, wherein said magnetic material is mainly comprised of magnetic
40 particles with spherical shape. '
13. A magnetic toner according to Claim 1, wherein said magnetic material is mainly comprised of magnetic
particles with hexahedral shape.

45 14. Amagnestic toner according to Claim 1, wherein said magnetic material has a residual magnestization (or)
of from 5 to 10 emu/g when measured in a magnetic field of 108/4x A/m (1 kOe).

15. A magnetic toner according to Claim 1, wherein said magnetic material is prepared in a reaction system
in which a water-soluble silicate is contained in an amount of from 0.1 to 5.0 atom % in terms of Si, based
on Fe?",

16. Amagnetic toner according to Claim 1, wherein said magnetic material comprises magnetite particles and
contains from 0.1 to 2.0 % by weight of silicon atom in terms of SiO,.

17. Amagnetic toner according to Claim 1, wherein said magnetic toner has a volume average particle diam-
ster of from 4 to 9 pm and said magnetic material has a number average particle diameter of from 0.12
to 0.19 pm.
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255 (q¥ID) x 100% '35 worln D eanen vol umenm hmesser
(gm des magnetrschen Toners und aT ei'nen Wert der St andm’ i‘im hung de r

vol unmenbasi ert en Tel i chengr ol envelgpglsdhsng pdes n’jmﬂ dar -
I

stellt, und das nmagneti sche Material einen zah
Tei | chendy nesser, von 0,1 gmbis 0,2 pm besitzt und der

Vari at i onSEeRFP Y 'éhnet der Telichengrol ~enverteilung, (nlX) x 100 des

magneti sc er.'M atish '|'oﬁl:rsde iCBiMRALS LR AR EneBEHb MUt uffdnt, whrinlder riaghefibeh¥ TdL00=-
40 worin i e WA A g o ki il e

Material s U fuz?’en?depﬁch \fdréremverteilung, (D) x 00 MagrdlbyeRbr 1B EdIéiRichstehende Bedin-
zahlenbasi er#vug@e,mi | chengr 8l oenvertel lung des nmagneti schen Material s dar-

stel lt. gnetischer Toner nachsApsm)uchoolsssiorin das nmagnetiache

Mat eri al l N. \RdriA Oleinbitviifhehfiftiorn Télbiendurdhmesser (h)ades maghiliseiien ThremsagesT dnsh WeB0
Gewi cht st ei | der siesde@abvibhangzesplutaibasdrie Teilctehgr@dnrteilulhvpdps eegretdchen Tonamedar-nac h
Ansprueh 1, st iuid dha magnetisebd Matedunbeindnizahiengittidren Teilchenduivhmageer yarD, B bis 8,2 kR0
Ge- Wi cht st etesiemyndsier Gaiativnslaéf A0 deEIeiictnprsteanvdreiue do/R) ntR8hdes magnetieoherhMa-t en
ist. 4. Magres disyiachsteNende Bedinguto s8ii¥pr uch 1, worin das magnetische Mat erl al
einen zahlennitt] eren Tellchen- 2B (6 q#§%Féfesser von 0 14 bis 0,19

und ei nen Vaveriaieaszahlepmittieres fellshendusshmpsser (urdes magnetiscen Mate "P' Wig% cht
nehr a¥s 35 Q?é§??d2fdabv§'°“"ﬂ9ﬁ§’ﬁé'!'?'§w Trichenorghg "ﬂ'ﬂ%ﬁﬂ”ﬁ@ﬁ’"ﬁtm Mete

magnet i sche ¥#f-erial einen zahlennittleren Telichen- durchmesser von 0, 15

bis 0,19 E 5 ;f@'"ﬁ'; 0%25&%5&%%%3 ifelnaBeBbn 6l MbterEFih biRd RBAFeAbrRY bAIEH 8- UNT
htéteilen

von ni cht ot 100-GedfhtGrelle VR BAhLS & Binake@&! Nach Anspruch 1,
worin gas magneti sche terial eanen Variationskoeffizi enten der

Tekl chengs.6| Begnetthiee fdnermmgehAmsprudhd hworinddsmaghetisch@Miterial in giner MEnge v bist 128 Gére r
Toner nach Arviemmlbtn bézogevoauf 100Rewichislgiieales Bipdebarkes; emramn isti ne Schul ttdichte
von ni cht weni - er al s 0 60 /crrB bes tz sch Toner

nach Anspf‘ucMagfe"sﬁH?FT 9xer @'@ 3 V ie Mftﬁ'é: LHES "un i cht
weni - ger al® “‘?Efe' g% kg un R"e" Pl '°"§‘°° REGRSET 'S Qn%"r9 o'r‘r'er hach
Anspruch 1, 1"?1 etische Material eine Schittdichte von nicht

weni - ger g; al Iﬁa&et%gheg’f&\@&agﬁﬁﬁs dath 1, Worin IR GHABHetisché MbterldP BiRdn ZaR6HMILAGIEP TeiléHan-1
worin das nagi@inksser\dn YB5 6 039 ph hﬁkﬁehﬁﬁ WeriakicHskdatrRiemerden Wéilh’ienmnvengﬁjhg @dns
0, 90 g/ cnB bméht msitr als26 beskdkt, Magneti scher Toner nach Anspruch 1, worin das

magnet¥sche Material hauptsachlich magnatische Teil- chen von oktaedrischer
Gestal t ufif aMagnetispher Tagrmach Ansprosh TTweriadasynagnetiapheMeterip einen Vagatjopskgefgzlenten der
magnet i sche M?@FQ’@*’"W&@?M%Y%chhtéﬂ?h?ﬁ&b??é’ﬁf"i‘&he Tel I - chen von kugel formi ger
Gestalt u e Qner [
magnet j SCHT @ﬁﬂ'}g % ; 3?1'f'8'ghw??é'gn agé'gt &eﬁ]&ﬁa'%ﬁg%m%%{ @Q&e M cher
Gest al ¥ unf aPke® 2 gﬁ}ﬁgne 'scher Toner nach Anspruch 1. worin das
magnet i chg, Mahdhgiisdher %n@ﬂra@ﬁl&fsﬁﬁﬂﬂ@ﬁbrﬁrldﬂ M&BetisEtie)Matenal end Schittdichte vah Aicht WemTUl ¢
besi tzt, wengersis®,70 giowd b, magnet i schen Fel d von 1064n Alm (1 kCe) genessen
wird. 15. Magneti scher Toner nach Anspruch 1, worn das nagneti sche Materi al
i n\.ei ngm ReaMadnetirshey Tanemabfehngeruchsh; worindasynaggetische Meteriel @inp Seiiitidiehia vas picht weal-
Silicat in egaapogRagE RegtEt0 1 bis 5 0 Atom % ausgedruckt als Si. 24

'10. Magnetischer Toner nach Anspruch 1, worin das magnetische Material eine Schiittdichte von nicht weni-
ger als 0,90 g/cm?® besitzt.

4 11. Magnetischer Toner nach Anspruch 1, worin das magnetische Material hauptséchlich magnetische Teil-
chen von oktaedrischer Gestalt umfafit.

12. Magnetischer Toner nach Anspruch 1, worin das magnetische Material hauptséchlich magnetische Teil-
chen von kugelférmiger Gestalt umfaft. :

50
13. Magnetischer Toner nach Anspruch 1, worin das magnetlsche Material haupts&chlich magnetische Teil-
- chen von hexaedrischer Gestalt umfaRt.
14. Magnetischer Toner nach Anspruch 1, worin das magnetische Material eine Restmagnetisierung (o) von
55 5 bis 10 emu/g besitzt, wenn sie in einem magnetischen Feld von 10%/4rx A/m (1 kOe) gemessen wird.

15. Magnetischer Toner nach Anspruch 1, worin das magnetische Material in einem Reaktionssystem herge-
stellt wird, in dem ein wasserl8sliches Silicat in einer Menge von 0,1 bis 5,0 Atom-%, ausgedriickt afs Si,
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C *“U''M S* bezogen, auf .FeF, enthalten ist. 16. Magnetischer Toner nach
Anspruch 1, worln des magnetische .Material Magnetit und von
0,1 bls 2,0 Gew.-% Siliclumatone, gpegRGiEkt aI S Mw E mm“
I\/agnetlscher Toner nach Anspr uch 1, worin der wney el nen

vol unenm ttl eren Te gher}] zrchrresser von 4 b| S 9 gm und das magneti sche
Mat eri al eon ?F"geé'iﬂ" S TN Tel i chendur chmesser von 0,12 bis 0,19 gm

besitzt. 4§ Reymbsth&ablePiin Anspri@NE wolfiE Rbdrdtien MARHaARZRStittbIRRen uRPdREhd von
servant de | pabls 20iGewl JiBkuinhtbifie, ARGEGEdKEHIESIO), Bt t Ooner nmagn6ti que
possedgnt une noyenne vol um que du dianetre de particules non supb- rieure

A 9dm et 1W.eMegrefifcheriTorer nabh Apsprichtti worin der thagnetissheToipn einenvolimgnmitignety Teilchend e
particul es ( dimthbesser (@@, biscAuh unddegraagnetischedateanal sinerzablacinittierer Teilghepdumehmessen
sul vant e: 25"?3“{-1:2!’@319)9"'1‘{95‘25 35 dens laquelle D represente | a noyenne

vol um que du dianmetre de particules (pn) du toner ma- gnetique et cT
represente une val eur d' 6cart-type de la distribution volum que des

di ametres 'ifé"ﬁ’é‘f‘l”i%ﬁl es 20 du toner magn6t i que - et K> ladite
mati bre gn t| ssedant rg? enne 1gu'nﬁ d| a tre de

part i cul es r a;%é nn umi dg t rtldlﬁes on su

di st buti on i‘g e m e,azz;ﬂzgx;xd:;q B,

magnet Mque s§ u ol bt .lé nsw ohgrhl

100 ff 40 25 T;Dep @s;gge | a noyenne nurrerl que du
diametre de part jgidhdagent brnpr&%nté e .m%dne VOB R RS e SertichiEP (M BUIHoRbr ma-
uneval eur d' egdiueleyPiGeistente GHeShibur FEdatt@ybe BIEBIBLBLEETNIuRIqBEEs BiBmStRs BéYalticRibd €S
de la t | er qu sh@nRbnelgR.; o2. Toner nagneti que suivant |a revendicatlon 1,

dans/I equel laditaTidtidre magrsEge pbdsadift uas inoyRhRSRMERUEdy didnttrs Be particuleisdTtynt 20,2 e
20 A 150 par pingsle@oeffintrnthis variation da ldsizgibutibe dd déingda dé peeticules) (5 dep, deladita matisd ne
servant de | magretiau@ satisisent 2iregnditfonguendui vant | a revendi catlon 1, dans

I equel la matlere magndtique est pr 6sef 8 1= 4he quantit6 de 30 a 120
parties en poi dsdaiajeqpele Xaepsésente lpowyenae pyressiqueu iamétse dpopartigulespmhde la mptidem t
de liant. 4. ™peligue ?*ﬂ&@%ﬂ?‘ifﬂﬂ‘t““’r‘ﬁ’%é@é‘ﬁ'ﬂ \Righ nugdrique dyiismste depagticulps,
mat i bre nagnéﬂadﬂ?{éé’b pageti®™eune noyenne 36 nuneri que du dianetre de

part i cul e% d%o gr IJ'I n@ﬂ Qe ;\gvaq %veﬁﬁﬂat%gelf Iléngll aﬁgl Iaqﬁatfl?rnjta%t %E éﬁnte en une
in

di st 1 but | O ofiie Gb W IdoSamFenftafel bir s b {408 fant

magnet Plque sulvant [a reven cat on 1, ens eque a mati bre magnbti que
posshde une memméﬁma‘sﬁwaque rduwdd:umt tddrs thqudd B rhdtine negnatiGudlest frésentd eft Gngg M
et un coef fi quanti del80 & tR0ipaitiesOsn pdids Sul latbase dei 1DVIHArtE er Poids de la rdsinectevaitide Bantle
particul es non superieur A 25. 6. Toner magnetique sulvant |la revendicatlon
1, den? Iéqué"l'“e'r magretiauesulvantinsayandiealien h danedenuel iamatigre rrpnéfiquepogsada unp maYenem de
| a di stri but Myperiguadugdiamoire do.Rarfipules,dg 0,144 @, 1ayum ¢ yn eonffisent s, vadatiomde Ig distribution
Toner magnet e amelps doparticules noD 8RET¥EE 9%n 1, dans | equel la matibre

magndti qug, P?év%ﬁqs‘gnmﬁe SR3RGa tndibdtBh £\ dEnhs W04 eihtibre RabnstifllePbd sw dn ﬁ\f&nﬁeo
g/ cnB. 8. TORGherROiGidnBHE ds pHricaiBs dd o115 £y &tbh cEUfrictent daARMatioGEHE disthibltion
nmatiér @ magnig uIQH&,emggrqglﬁsH&esugm&gt 5. ap- parent. non Inferieur e A 0,70
| cnB.
J 6. Toner magnétique suivant la revendication 1, dans lequel la matidre magnétique posséde un coefficient
de variation de la distribution des diamétres de particules non supérieur & 20.

7. Toner magnétique suivant la revendication 1, dans lequel la matiére magnétique posséde une masse vo-

45
lumique apparente non inférieure 4 0,60 g/cms3.
8. Toner magnétique suivant larevendication 1, dans lequel la matiére magnétique posséde une densité ap-
parente non inférisure & 0,70 g/cm3.
5 9. Toner magnétique suivant la revendication 1, dans lequel la matiére magnétique posséde une masse vo-

lumique apparente non inférieure & 0,80 g/om3.

10. Toner magnétique suivant larevendication 1, dans lequel la matiére magnétique posséde une densité ap-

parente non inférieure & 0,90 g/oms3.
55

11. Toner magnétigue suivant la revendication 1, dans lequel la matiére magnétique est constituée principa-
lement de particules magnétiques de forme octaédrique.

25



50 9. Toner nmagnetique suivant |a revendl cation 1, tibre
magnet i que possede une nmasse vo- lum que apparente rﬁ i ji‘“ B g]‘l(g
gl Cm8. 10. Toner magneti que sul vamerloazs pseidi cat | o

mat i bre magneti que possede une densite ap- parente non In erleure A 0,90

- glcnB. 5544l 1 t a on 1, dan
g'at lore n;zé n‘ggigﬂ&g:aﬁgﬁgm%t |gt'%§er%léh%ﬁq daLsalec[ugl\{ {Ce nénglf, elstd u z'guée &melpa-
magnet i ques de forns octabdrique. 25 0 423 743 Bl 1c

L M SI% Toer nifignétiquervaigantit regjerelicatioh ¥,atais lbquellam@RBinfghstiqu et cokbBfuge Jarﬂabhe' | a
tlbre magriernéntdecparisulesopausétiqiesale faone nxadaitiquel enment de particul es
Btiques de for ne sph6r| ue. 13. Toner magnetique suivant |a
r evendi ca ‘é‘f reyendiealion tsfass jegypHa matidrranagadtiovapasséde ung eimpntation i p
s | ene'ﬁi' 'ée it etﬁ*c FRYS WEFQ?\%'PFﬂU@i‘"?fé’a'FW ﬁtaw;aawmeqaéwwwm

magnet i ques, Sidhef 3 néh&he sG] vé‘ﬁ icgﬂ) iﬁ- ?eq%? ém%a%‘nlu%ree an
possbhd® une rﬂiléﬁm RhhePdans lRatefUd s@nt IPJH loat GQ W %,
mesur 6e danSenlimed e siALERL ek de 104 In Oner magn que
suivant |la revendication 1, dans |lequel |a matl bre magnetl gue est prepar6e
dans un ni& iTeuPrmem@ﬁduemhﬂdamdiba&iqmuambbuqua Imatitnd magnétiqlid cmbend\dsd partales bl €
en un? quantqemgftﬁte@t@ntﬁen@.oé%’%emmbiqméatermstdelsmhsn eldterfiies d&8I0,. | @ base de
Fe2. ue sui vant | a revendication 1, dans | equel |a

mat i bre 'Eﬁ’ ',\éﬁ'? Ha ppuendigatiop 1, qyf Rossede.unemonenne yolumique dy diemetrerdeary A
2,0 %en p0| a 13 matiorq megheligyenqsseds ypg moyraneumgrique du diamétre g particules
rragn6t| que sui vant revend| cation 1, qui possbde une noyenne vol um que du
di.anbts e de par- ticules de 4 A9 ptmet |la mati bre nmagneti que possbde une
m)&énne nuntri que du dianbtre de particules deo 0,12 A 0,19 pm 20 25 30 35
40 45 80 55 26

25

55

26



