MAGNETI C TONER, NEGATI VELY CHARGEABLE ONE COVPONENT DEVELOPER ANDﬁ%@§3§\55‘*52.
FORM NG METHOD FI ELD OF THE | NVENTI ON AND RELATED ART 5 The

present invention relates to a magnetic toner which contains spheri cal

magnetic particles, to a one conponent-type devel oper containing the

magnetic toner to an inmage form ng nethod using the devel oper. The -
devel oper according to the invention can be used in a 10 met hod of
form ng electrophotographic inmages_ jo_develop a digital latent image
conprising unit pixels each of which is represented by one of the two

val ues of ON OFFMaGNETIC MONER)) AWECADIVESEN CHARGEABLE @NE (CONIPONENT aphy,

an original 15 'Age 1S exposed to Trght and the reflTected Tight Trom

the image i s suppPEVELGRER AND cIMAGERHORMINEGy METH@her to produce a | atent

i mage thereon. In this nethod of el ectrophotography, the light fromthe a
original imge 1is used as such to provide the imge 20 signal, and

the resulting | ifﬁ@ ' n a At ent inage
(hereinafter ref 3 ~INYENTIO k20 ich the potenti al
changes cgntinuously. THiergredast {R¢EAtLYN beantediito i) intagr@ET®r Ebner 25

production a systemin mhlch light reflected from an original inmage is
converted i nto amiedict reantsaims | spheri2al magnetic particles, to a one

component-type developer containing the magnetic toner

to an image forming method using the developer. The

~

developer according to the invention can be used in a

&)

10 method of forming electrophotographic images to
develop a digital latent image_comprising unit pixels
each of which is represented by one of the two wvalues
of ON-OFF, or a finite gradation.. .

Generally, in electrophotography, an original

15 image is expoéed to light and the reflected light from
the image' is supplied to a 1latent image-carrying
member to produce a latent image thereon. In this -
method of electrophotography, the 1light from the

by original image is used as such to provide the image ;.

20 signal, and the resulting latent image. is an
analog-type 1latent iﬁage (hereinéfter referred to as
"analog latent image"), in which the potential changes
continuously.

There has recently been put into commercial

25 production a system in which light reflected from an

original image is converted into an electric signal



which is then processed, after ,which exposure is carried out
according to the processed signal. This system has several advantages, for
exanple that it- is easy to produce a bigger enlargenent -or a smaller 5
reduction of the orirginal than can easily be produced using an anal og

| at ent image, and al so that the inage signal can be supplied to a conputer
conbi ned with other information, and then _output. However, if the anal og
impge signal is handl ed as such? ~ the 10 i nformati on content

b I A th b t d t digit

rocesaing i s cadPel gt " ehefl BRosReRRye A tan @é%ﬁfgxgp%ﬁreﬁms

(hereinafter each S o e S i re
careileed bﬁta @BES?£§P§° he P&%cgﬁgah Gl i

determ ned for the respective 15 _
each~dot of a diygtemstds sbvesal advaat %,plfai-l %&hwpuba%ha\&h% 1%

convéptional analog |atent I mage S I gitised. Accordingly, there
is required a develegsyr Wo cproduce0 a bgggerdeendarigegienti orge sdedlietry
and can faithfully devel op the individual pixels. Furthernore, when a

digital latént i mag@iPSHormed, thePEL 9§“§éné’F‘§F‘l Fan P&Fééw Bevi REPSHCRA
purf ace PLent ol LiSRort i ARadl) 98t T ng! l5Be' Biod) Bpb2anBbr

portion Of t he |af%ﬂbn%ﬁaﬁﬁnwﬂﬁrQubBQiQﬁt%Bthalcomputer, combined with

other information, and then output. However, if the

analog image signal is . handled as such, the

10 information content becomes large. Accordingly, in

- the above-mentioned system digital processing is

carried out in which an image is divided into pixel

units (hereinafter each referred to as "dot") and

exposure quantities are determined for the respective

15 pixels.

It is necessary to develop each dot of a

digitised latent image more precisely than when a

conventional analog 1latent image is digitised.-

Accordingly, there is required a developer which can

20 prévide a high image density and can faithfully

develop the individual pixels. Furthermore, when a

digital latent image is formed, there is generally a

larger deviation i1in  surface potential than with an

analog latent image. When the digital latent image is

25 developed, it is necessary to be able to develop even

that portion of the latent image where the potential

necessar glop



- 3 - difference between - the devel oper-carrying nenber and the

phot osensitive drumor other |atent image-bearing nenber is relatively
smal | . Such developnment is particularly inportant where the inmge
conprises a 5 repetitive pattern of alternating inmage and non-i mage
dots. When a devel oper which is used for analog latent images is applied.
"wWthout nodification to a systemusing digital |atent inmages, the various
dots can be 10 devel oped insufficgently, particularly where the inmge
pattern conprises alternating i mage and non-i mage dots as descri bed above.
As a result, a plhiditerarnge odetweem \thehdewvelopetscaroyidg mesibeedafd no
devel oped image so that the resultant image density is decreased 15 or
the i nage e.g. dihe, phategengidive dryr 0¥ other latenb| eimagghbearing
phenonenon becones .marked where there is used a _ devel ope cont ai ni ng.

magnetic  mat e 1FPFher s nF AT r P us "THTRet T8 ﬂi?@?‘ﬁﬁ@r"}swhi!ch
is liable t i e el y | t,,20 " {riboelectric
chargo. © The  PARBLGIERY Mgt wRIR\eie inade  (QRORFRER (he
material 5 of thRepiMAGRET paERiFfiIdss aifé&ﬁé@ﬂﬁ% Sthd @€ Cah8 GhoRS1Rbgh e

ea 0

toner particles, and therefore the surface ar )T the toner particles
whi ch condatsut e to 25 ~ triboelectrification becones

decr eased. Since the amount of magnetic material protruding from

t he When a developer which is used for analog 1latent

.imagés is applied without modification to a system

using digital latent images, the various dots can be -
10 developed insufficieﬁtly,'particulariy:whére the image
- pattern comprises alternating image and non-image dots
as deScribed above. As a result, a phenomenon occurs
in which some dots provide reduced or no developed
image so that the resultant image density is decreased
15 or the image e.g. of a letter, becomes blurred as a
whole. This phenomenon becomes marked where there is
used a developer containing magnetic’ material
(hereinafter referred to as "magnetic developer")

which is liable to acquire a relatively small amount o
20 of triboelectric charge. The reéson for this low
charge may be 'thaf " the magnetic material of the
developer protrudes from some surface regions of the
toner particles, and therefore the surface area of the
toner particles which contribute to
25 triboelectrification becomes decreased. Since the

amount of magnetic material protruding from the



- 4 - surface of the toner particles varies dependi ng upon the anmount of
such material present in each individual particle, the distribution of
triboelectric charge becones broader than in other types of devel oper. As
5 a result, when a conventional magnetic developer is used to
develop a digital latent inmage, blurring of the individual letters or other
parts of the imge can occur since the devel opi ng apparatus may accunul ate
devel oper particles having a relatively, small amunt 10 of
triboelectric charge. In order to produce a devel oper having a narrower
distribution of trigkedael U theardher! PRArHAPIYY &atdled | depEnididd’ upon
exanpl e, be dispersed nore uniformy in the binder resin. In order to bring
about this 15 tthiel @mouthits pfr Such materdalb presenbvin eanly fiavd vidml a
magnétic material with a treatnment agent e.g. a titanium coupling agent,

and Nereby to nodipeytiedesuthgce dis utd@met iof pdrihaedectriatcharde
b i hilic. Ho , t t t. J 0

Do PO L. pacohi! aedato el o SAME cyedl®Ne. devdiboor. . a9
cost is und S|rabl§b%%%%§§§Fqﬁe%aga@gg%egﬁyd%h?peﬁgaﬁgyﬂc/ﬂgg¢é¥3§4¥1 is

JP- A- KOKAI No. 715 scl oses a process for produci ng spherical

magnetite parti gs@d tohadevelop J@0@didital 1ditupdr dintidd,! Ybolurrimgy of
resin. Spheri cal magnetite particles are nore dispersible than
conventi onal the individual letters or other parts of the image can

occur since the developing apparatus may accumulate
N\ developer particles having a relatively small amount
10 of triboelectric charge.

In order to produce a developer having a narrower
distribution of triboelectric charge, the magnetic
material may, for example, be dispersed more uniformly
in the binder resin. In order to bring about this

15 uniform dispersion, it has been known to surface treat
a magnetic material with a +treatment agent e.g. a
titanium coupling agent, and thereby to modify the
surface of the magnetic particles so that they become
I\, lipophilic. However, such a treatment agent is
20 | expensive, the surfaceltreatment process is complex
and the production cost is undesirably increased.

Japanese Laid-Open Patent Application JP-A-KOKAI
No. 71529/1985 discloses a process for producing
spherical magnetite particles having good

25 dispersibility in a resin. Spherical magnetite

particles are more dispersible than conventional



- 5 - magnetic particl'es of the cubic crystal system but the
dispersibility of the t oner S still . insufficient. SUMVARY OF
THE | NVENTI ON 5 . The present invention provides a magnetic toner,
conprising a binder resin and a nmegnetic material conprising spherical
magnetic particles, wherein the magnetic material has a tap.density of
1.2 - 2.5 [err] and a linseed oil absorption of 5 to 30 nm/100 g. 10
Various forms of the toner can acc®t- a | arge amount of triboelectric
charge and provide a toner image with high inmage density. A magnetic
toner or devel of@engtdsy m&i_ca&s @fe thehrubiion cryifpl  FXatemeox Y ent

resol uti on and rodugi,bj Li jevel i ng.thin, (s | i nes and can be
used for devel%%%ng gﬁ%ﬁ?&%&ﬁggghﬁ inéggs.%he tohgr 445 L

" The™ ™ “Toner or
devel oper canin@a¥ifliciegryi ronnental stability and is relatively unlikely
to damage the surface of ‘a photosensitive nmenber. -6- The present o

I nvention al so SUMMARYS OF MEEAINVENTICONI geabl e one conponent-type
devel oper, conprising a negatively chargeabl e magnetic toner and negatively
char geabPe hydr ophobithes priesenti {aveptden provides a magnetic toner,

comprising 'a binder resin and a magnetic material

comprising spherical magnetic particles, wherein the

magnetic material has a tap density of 1.2 - 2.5 g/cm3
and a linseed oil absorption of 5 to 30 m1/100 gq. Q;/
10 Various forms of the toner can accept a large amount
of triboelectric charge and provide a toner image with
high image density.  A magnetic toner or developer
according to the invention may give excellent
resolution and reproducibility ‘when developing thin
15 lines and can be used for developing digital 1latent
images. . The toner or davelcper can exhibit
environmental stability and is relatively unlikely to

damage the surface of a photosensitive member.



5 the magnetic toner conprising a binder resin, a negative charge
controller, and a magnetic material conprising spherical nmagnetic
particles, wherein the magnetic material has a tap density of 1.2 - 2.5
g/cnB and a |inseed-oil absorption of 5 - 30 nl/100 g. 10 The
prsesent inventiagn further provides eﬁpTlnage form ng nethod, conprising:
formng a digital latent inage on the surface of a | atent inage-bearing
menber, formng a |ayer of a devel oper conprising a 15 nagnetic toner on a
devel oper-carrying nenber, and triboelectrically charging the magnetic
toner, transferring the magnetic toner having triboelectric charge fromthe
devel oper-carrying nenber to the latent inmage-bearing nenber in a 20

devel opi ng position in the presence of an alternating electric field or a

pul se electric field, tiid eddeddht APt iUiE aldBPrRiddE 4 at ent

i mgd~bearing menber. As a result of our research,” it has been discovered

that the di speiedativdly Ghaddferid1e ondd EPrdh AP |Rsrdibgay,esin is
further enhanced by -7- disintegrating the aggregate or aggl onerate

t hereof in thecdmpwisiniqge mdgatiarglnd dinidtquablie arifndtiad aidermhdraki ng
their tap density larger than that of the conventional magnetic particles.
negatively chargeable hydrophobic silica fine powder,
5 the magnetic toner comprising a binder resin, a
negative charge controller, and a magnetic material
o/ comprising spherical magnetic particles, wherein the
magnetic material has a tap density of 1.2 - 2.5 g/cm3
and a linseed oil absorption of 5 - 30 ml/100 g.
10 The present invention further provides an
image forming method, comprising:
forming a digital latent image on the surface
of a latent image-bearing member,
forming a layer of a developer comprising a
15 magnetic toner on a developer-carrying member, and
\ triboelectrically charging the magnetic toner,
transferring the magnetic toner having
triboelectric charge from the develéper-carrying
member to the latent image-bearing member in a
20 developing position in the presence of an alternating
electric field or a pulse electric field, thereby to
form a toner image on the latent image-bearing member.
As a result of our research, it has been
discovered that the dispersibility of spherical

25 magnetic particles in a resin is further enhanced by



5 I ncidental |y, when the aggregate of the conventional nagnetic
material in a cubic crystal systemis disintegrated, it has been found that
even primary particles are broken_by wearing, and that the magnetic

materi al fine powder .produced by the breakage 10 tends to adversely affect
devel opment when the thus prepared nmagnetic material is used in a nmagnetic -
toner. These and other objects, features and advantages of the present

i nvention vaidi PEEPPRLIRGCLAE a £6& YPO#gg16RaRAEET Bhepaosf 1hhe .
foll owi ng description oféthe prg€g§§ed enboﬂ?%ents of the present invention

taken in cothenEin®D Bthfel BE BReOppPoAlcbYofir prbogss ERerBRoELF DESCRI PTI ON
OF THE DRAWNGS Figure 1 is a photograph of spherical magnetic particles
accordi ng tand makimgebheinvtapi dengibignldrgeri than36h880df thech was
formed by scanning el ectron mcroscope (SEM. 25 Figure 2 is;B
phot ogr aph esneentbtonadnmagnahbet parpdeiestes in a cubic crystal form
(magni fication: 30,000), which was fornmed by scanning -8- electron
m croscBpe. Figure 3Ingidentalkyyivhencthenaggresarenefi thean apparatus for
practicing the inage forning . i : - _
conventional magnetic material in a cubic crystal
system is disintegrated, it has been found that even
primary particles are broken by wearing, and that the
magnetic material fine powder produced by the breakage
10 tends to adversely affect development when the thus
prepared.magnetic material is used in a magnetic
toner.
These and other objects, features and
advantages of the présent'inventidn will become more
15 apparent upon a consideration of the following
description of the preferred embodiments of the

present invention taken in conjunction with the

accompanying drawings.

20 BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a photograph of spherical
magnetic particles according to the present invention’
(magnification: 30,000), which was formed by scanning
electron microscope (SEM)}. |

25 "Figure 2 is a photograph of conventional
magnetic particles in a cubic cfystal form

(magnification: 30,000), which was formed by 5canning



met hod according to the present invention. 5 . Figure 4 is an

enl arged partial schematic sectional view show ng the devgrdping regi on of
t he apparatus shown in Figure 3. Figure 5 is a partial view show ng an

i mage sanpl e conprising a checkered pat8-<ern which was used 10 in a
devel opi ng test .fror evaluating the devel oping characteristic of a

devel oper. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The nagnetic toner
according to the present 15 invention conprises a binder resin and

spheri cal nmagnetdleqian mieraseoney a specific tap density and a specific

| i nseed oil absorption. Mre specifically, the spherical nmagnetic particles
used in the present inveftig¥renad ds & é&l"&?ad'ér%isleft(i&naﬂ-ad’a%l k density)

of 1.2 - 2.5 g/cnB, .preferably 1.5 - 2.0 g/cn8, .and | i,nseed oil |,
absorption of 5 S°°¥3nd /aib(?ﬂj},/arﬁr%’fseré’(ﬂ }9‘ 1cingjtheydmage,Formimg: or apl y
12 -7 n /100 g _.kn the present .inyention, the.ta nsity of 25 the
magnetic nmateri gqetb‘%# t?é:c??E e&-‘%}?ﬁeé’ﬁgs(ﬁn@a&niv%& Ment for
measur enent ,g Powder Test gy, d. I K) ' ont ai ner
attached to the -9- P?rv\l@(edrpefed's?)eér !iqgg%%\r%&rggctp%rﬁ%eaﬁprsg%e t??:é'%descri bed
in the instructigeeTRp4d Vit SHowiRY’ EHEHdvIe)iRgHegion of the
apparatus shown in Figure 3.

Figure 5 is a partial view showing an image
sample comprising a checkered pattern which was used

10 in a developing test for evaluating the developing

charactéristic of a developer.

DETAILED DESCRIPTION OF THE INVENTION

The magnetic toner aCcording.to the present
15 invention comprises a binder resin and spherical
magnetic particles having a specific tap density and a
specific linseed oil absorption.
More specifically, the spherical magnetic
particles used in the present invention havé a tap
20 density (or pack bulk density) of 1.2 - 2.5 g/cm>,
preferably 1.5 - 2.0 g/cm3, and a linseed oil
absorption of 5 - 30 ml1/100 g, preferably 10 - 25
ml/100 g, more preferably 12 - 17 m1/100 g.
In the present invention, the tap density of
25 the magnetic material may be measuredwby means of an
instrument for measurement, Powder Tester (mfd. by

Hosokawa Miéron'K.K.) and é container attached to the



‘Tester. More specifically, the tap density (or 5 apparent density) may be
measured in the followi ng manner. An attachnent, cap is added to a
neasurenment cap for ‘reasuring appargnt density, and then the cup is |oaded
in the tapping hol der of the above-nentioned 10 Powder Tester. Sanple
powder is charged in the cup gently and sufficiently up to the upper
portion of the cap the upper portion of the cap is equipped by using an

attachnment SRder Ahtdd N adtcrdiaid R it prodeurd JEstaFivagg pgvent the |
scattering of the sanple 15 powder disposed in the neasurenent cup. The

"vi bration- tapiigstrietignd winddll iy aihd bd¥wwieintiesied Powdsh usted to
"TAP." for tapping. Wien a power supply for supplying an AC voltage of 50

Hz is used, Mdstedrter is adjusted to 216 sec. so that 20 the nunber of the
tapping is set to 180. The starting push button is pushed so that the -

t appi ng operation st Mare dpeaifdaaldy ndhepdap idemsitten(athe sanpl e powél!ér
is conpressed so that_the upper l'evel thereof is |owered to the upper 25

portion Bf taRPaRsniudensitumay he maaguraedin tsifaplawmingeover switch

is adjusted to "OFF" so that the tapping operation pauses. The cap cover
is -10- Wanner. S

An.attachment cap is added to a measurement
cap for measuring apparent density, énd then the cup
ié loaded in the-tapping holder of the above-mentioned

10 ?owder Teéter. Sample powder is charged in the cup
gently and sufficientl& up to the uppér_portion of the
cap the upper portion of the cap is eduipped by using
an attachment scoop, and with an attachment cap cover
in order to prevent the scattering 6f the sample

15 powder disposed in the measurement cup.

o ?he "vibration-tapping" chéngeover switch of
the Powaer Tester is adjusted to "TAP." for tapping.
When a power supply for supplying an AC voltage of 50
Hz is used, the timer is adjusted to 216 sec. so that o/

jo the number of the tapping is_set_to 180.

The starting push button is éushed so that
the tapping operation starts. In the tapping
operation, when the sample powder is compressed so
that the upper level thereof is lowered fo the upper

25 portion of the measureﬁent cup, the "wvibration-
tépping".changeover switch is_#djusted to "OFF" so

that the tapping'operation pauses. The cap cover is



once renoved and the sanple powder is further added to the neasurenent cup,
and thereafter the tapping operation is continued until -the nunber of the

t appi ng reaches 180. 5 After the tapping operation is conpleted,
the measurement cup+is taken out fromtHtapping hol der, and the

atst achnment cap and the cap cover is gently renoved therefron1 Then, excess
powder di sposed over the top of the measurement cup is renoved by an 10

Ztﬂtiiﬂﬁegél ance. 096 (YR rdnﬁt*fnéa%”mﬁé i err'g? otk k%ré‘“ﬂefﬁll cn,
wei ght 15 (g) 108 Teniendie A P B raRey SR ST on of the
[0 o et hod deeyohed ] 9IS 8%&. A gne'm%‘"%%t.ng € g "

Nbre\epe0|f|cmIﬁ@aéﬁggl1g§ped oi | absorption may be measured in the
followng manner. 1 - 5 g of a sanple powder is disposed on a glass plate

(about 250x2§0x5 mm), andhfiqid Gﬁhé'ﬁh’iﬁﬁ%ﬁ'dpéﬁﬂd}ppﬁé‘ édmétéwr%élttle-
by little to the 25 <central portion of the sanple powder, whil

sufficiently knewshsigrdntentvaie e ngdicerd OWte £ vdie e rtap i) |thZQIéﬁ on of
the linseed oil is dropped to the
and the attachment cap and the cap cover is gently

removed therefrom. Then, excess powder disposed over
the top of the measurement cup is removed by an

10 attachment blade. Thereafter, the sample powder is
weighed accurately by an even balance.

As the inner &olume of the cup for
measurement is 100 cm3, the tap density (g/cm3) of the
sample powder is obtained as the sample weight

15 (g)/100.

On the other hand, the linseed o0il absorption
of thé magnetic material used in the present invention
may be measured according to the method described in

e JIS K 5101-1978 (pigment testing method).
20 More specifically, the linseed o0il absorption
may be measured in the following manner.

1 - 5 g of a sample powder is disposed on a
glass plate (about 250x250x5 mm), and boiled_linseed
oil is droppéd from a buret little by little to the

25 central portion of the sample powder,- while |
sufficiently kneading the whole sample powder whenever

a small portion of the linseed oil is dropped to the



sanpl e. The above-nentioned operation of dropping and kneadi ng are repeated

until the whole sanple is converted into a hard putty-like single mass for

the 5 first tinme, and-the surfaceqp

| i nseed oi
| i nseed oi

t he above-nmentioned sThé aalsowéanéntiofed épsﬂaﬂidmﬁat_aﬁo#ﬁfﬁb
end point nmay be defined as a point imredi ately before one such

sanpl e, the

f the mass has gl oss due to the
., I.e., the operation reaches the end point. The anmount of the

used until the end point is neasured, and the |linseed oi
absorption G (% is calculated according to the 10 followng fornula: G =
H'S x 100 Gsamgiepount of the linseed oil (m) S the mass (or weight) of
the sanple (g) Incidentally, sonme species of pigments cannot 15 provide

agnd he

that the sanpheadingbaxetiepeatednmitilethe whelensadpDe 0§ the boil ed

| i nseed oi

and adheres to the glass 20 plate. The conventi onal

magnet-+-c

mat eri al corgAnerkeduinto ia chaed tputew-1like hsinglbe masysfat tystem as W
shown in_Figure 2 shows a tap density of below 0.6 g/cn8, and ordinarily

shows a ?ap Hikal ttime, (apd

esysfaee of sthe n#sg/ bag. glars tdwe ot her

hand, the caonventi onal nagnetic mat eri al conprising spherical magnetite

particles s

10

15

20

25

he iqis,l-_ofi*ﬁ+ ovfFhe operation reaches the

end point. The amount of the linseed oil used until

the end point is measured, and the linseed oil
absorption G (%) is calculated_accopding to the
following formulq:

G = H/S x 100

G: the amount of the linseed oil (ml)
S: the mass (or weight) of the sample (g)

Incidentally, some species of pigments cannot
provide the above-mentioned surface gloss. When such
pigment is used as the sample, the end point may be
defined as a point immediately before one such that
the sample is abruptly softened due to the one drop of
the boiled linseed oil, and adheres to the glass
plate.

The_conventional magnetic material comprising
magnetite particles in the cubic crystal system as
shown in Figure 2 shows a tap density of below 0.6
g/cm3, and ordinarily shows a tap density in the range
of 0.3 - 0.5 g/cm3. On the other hand, the
conventional magnetic material comprising spherical

magnetite particles shows a tap density of below .



-12- 1 g/cnB, and ordinarily shows a tap density in the range-of 0.7 - 0.9
[err] In the toner obtained by using the conventional nagnetic nmaterial of
magnetite particles 5 in a cubic crystal system the dispersibility of the
magnetic particles-is insufficiently ¢#h2+ormin each toner particle or
among toner particles. Accordingly, such toner provides only a blurred
toner image in sone cases when used for developing a digital |atent image.

10 According toéﬁp :fxperlnent when a digital latent inmage fornmed from an
original image h c%@%@?%’a’&! eShovs aHeAm densd grin sthess

devel oped with a ma net ner. risgng the conventional nagnetic
particles in a {/SQa sﬂt%g /8 was found that 15 the bl ack | mage

portions were liable to artlaII dro ou t he i -ma orm ng
char gt eristic of the to]P rtl%% ?ﬂiﬂ%ﬂ%fuﬁw q'éke'ul tant image was
I nsuf¥i ci ent.

particles shovm ng a cujbl C cry {)%g{jegéﬁ %%?m%;%ﬁz%rfﬁgt irrteﬁt
'S di Si nt egsat 64 he AESHEALARI t;ge%.gneéué Y AR bf A lons) 1Y

of the thus treated nmagneti ¢ nater cones ger e Sc toner

contai ni ng t he ddfitat FarRANE i L5 @dé‘ﬁfﬁcﬁé}fﬁ’ﬁr afh i £8P0 G é%?é&?' opi ng

characteristic as conpared with that of a magnet
toner particle or among toner particles. Accordingly,
such toner provides only a blurred toner image in some
cases when used for developing a digital latent image.

10 According to our experiment, when a digital latent
image formed from an original image having a checkered
pattern as shown in Figure 5 was developed with a
magnetic toner comprising the conventional magnetic
particles in a cubic crystal system, it Qas found that

15 the black image portions were liable to partially drop
out and the image forming characteristic of the toner
such as reso;utioh of the resultant image was
insufficient.

Further, when a magnetic material composed of

20 magnetite particles showing a cubic crystal is
subjected to disintegration treatment is disintegrate
the aggregate of the magnetite particles, the tap
density of the thus treated magnetic material becomes
larger, and a maghetic toner containing the treated

25 magnetic material shows an improved developing
characteristic as compared with that of a magnetic

toner containing untreated magnetic material.



toner containing untreated nmagnetic material. -13- However, such

I nprovenent is still insufficient. Mdreover, when particles such as cubic
crystals having a flat portion theﬁ?gﬂ are subjected to disintegration '
treatnment, the flat surfaces of the _particles are. liable to closely
contact each other. In such case, a higher energy is required in order to .
separate respective particles in close contact with each other, as conpared

with in the gepevért, CORRCimptdredent ¥80s1] abksusrFYEIORE, the magnetic
10 particles in a cubic crystal 'system have sharp edge portions which can

easi |y be broken due Merdowdr £SPher\CERF€1i8DbY , sidlenas heuH@r egate of the
magnetic material in the cubic crystal systemis subjected to

di si nt egr at i crydtabs ieaving £ofbatepobtionntheteDh dbe Subfedeugler due to

t he breakage is produced,whereby the characteristic of the treated nagnetic
mat eri al (suksh dissiBifegrattidn ctxeatment artlzd £kat haungfalcds 0ot t Eige Or i gi n&
value which is initially desired. On the other hand, spherical magnetite 20
particl e3 wRattigles Aareubiakledto clvsely coontach eachtotmerhave an -

i nproved dispersibility in a binder resin as conpared with that of the
magneti ¢ mat’dt iSHCR FasRy AHORSY Ineray st reatingd cin erdex oo density

t hereof is small nd t he irgo_rovement i]r.1 uniform .
separate respective particles in close contact with

each other, as qpmpared with:in the case of contact
with a_curved_su;face. Further, the magnetic
10 particles in a cubic crystal system have sharp edge
portions which can easily be broken due to a stress.
Accordingly, when_the aggregate of the magnetiq
material in ﬁhe cubic crystal_system is subjected to
disintegration treatment, a considerable amount of
15 __fine powder due to the breakage is produced,.whereby
the charactéristic of the trgated magnetic material
(such as BET specific surface area) is changed from
the original value which is initially desired.
On the other hand, spherical magnetite \;)
20 particles which are not subjected_to disintegration
treatment have an improved dispe;sibility in a pinéer
resin as compared with that of the magnetic matefial
in the cubic crystal system.. However, the tap density
thereof is small and the improvement in uniform
2> dispersibility is still_insufficient;‘
In the present invention, spherical magnetic

particles having_a tap density of 1.2 - 2.5 g/cm3 is



25 dispersibility is still insufficient. In the present invention,
spherical nmagnetic particles having a tap density of 1.2 - 2.5 [err] is
-14- used. This value of the tap density is large so that none of ordinary
untreated magnetic particles in a cubit4erystal system nmagnetic particles
In a cubic crystal system subjected to disintegration treatnment, 5 and
untreated spherical magnetic particles can satisfy it. The specific
spherical magnetic particles used in the present invention may preferably
be prepared by usednt cThisi vajluphef i the tagndensity ipatarge esohthatg a tap
density of not less than 0.7 g/cnB and less than 1.0 g/cnB and a |inseed
oi | absorpti on Bpneoof grdipanyouptreatedeagpetic spaxtigles imeaspheri cal
magnetic particles, there nay for exanple . be used a 15 npechanical

pul veri zer havi fBPLCHFEXSERbeBY Foomr Magnetic Ragiifleon MDA a
i o1 nteqrat | ng GERRLAL PReteRSubipered fo dLeinfresttisn brratneRt, 20 0
e T L5 T 588 DR ed e PRSTELE HalRERS P BL n AECLAERC"
primry it.

The specific spherical magnetic particles
used in.the present invention may preferably be
prepared by disintegratiné spherical magnetic

10 particles having a tap density of not less than 0.7
g/cm3 and less than 1.0 g/cm’ and a linseed oil
absorption of 10 - 35 m1/100 g.

In order to disintegrate the spherical

magnetic particles, there may for example be used a

15 mechanical pulverizer having a high-speed rotor.for
disintegrating powder, and a pressure-dispersing
machine having a load-applying roller for dispersing
or disintegrating powdér.

In a case where the mechanical pulverizer is

20 used for disintegfating the aggregaﬁe'of magnetic
particies, the impact force due to the rotor is liable
to be excessively applied even to the primary
particles to break the primary particles per se,
whereby fine powdér of magnetic méterial is liable to

25 be prodﬁced. Accordingly, when the magnetic material
subjected to a disintegrétidn tfeatment by means of a

mechanical pulverizer is used for producing a toner,



particles to break the primary particles per se, whereby fine powder of
magnetic nmaterial is |iable to 25 be produced. Accordingly, when the
magnetic material subjected to a di_gigntegration treatnent by nmeans of a
mechani cal pul verizer is used for producing a toner, -15- the
above-nentioned fine powder in the nmagnetic particles deteriorates the
triboelectrification characteristic of the toner. As a result, a decrease

in toner i maghelabtviermintionad €itec powder Ain thed nagretdlcectric charge |
anount in the toner is relatively liable to be occur. On the other hand, in
the present pardiicles deterdorayesr ¢éher &irlipoedected ficatdenur e di spersing
machi ne having a | oad-applying roller such as a Fret 10 MIIl, in order to

effectivel y dilsinatcdgrdistichefadivee fanes .of Asplacriessnlthmgnaecreasmet i cl es,
and to suppress the production of nmagnetic material fine powder. In the~-
present invedm éonery imagepdensityodued&oehehdecreaseainddiesi ty and t hd
oi | absogftron.of the magnetic material indirectly represent the _shape of
the magneli c YFaboediesdric shagor,apopatdiln She fonedt isyFelatd valyunt of
;Qfe??g[eg?tiigiﬁzgg% ge%%EErOZO The tap density pf a magnetic

On the other hand, in the present invention,
there may'prefe:abiy.be dsed a pressure dispersing
machine having a leadeappiying roller such as a Fret

10 Mill, in order to_effectively disintegrate the
aggregatee of spherical magnetic particles, aad to
suppress the pioduction of magnetic materiai fine
powder. |

-In.the present inventioh, it_maf be .

15 considered that.the_tap deﬁsity and the oil abserption
of the magnetic material indirectly represent the
shape.of the magnetic parﬁicles, the eurface condition
thereof, and the amounﬁ-of the aggregate present
therein. _ _. _ | ;;

20 The tap.density.of.a magnetic.material of
below 1.2 g/cm3 ihdieates that a large amount of

.magnetic particles in a_cubic_cf§stal system is
present in the magnetie material, or that a large
number of magnetic particle aggregatee are present

25 therein and the disintegration treatment for the
magnetic pafticlee is subsﬁaﬁtially insufficient.

Accordingly, when a magnetic material having a tap



below 1.2 [err] indicates that a | arge anount of nagnetic particles in a
cubic crystal systemis present in the magnetic material, or that a |large
nunber of magnetic particle aggregates are present 25 therein and the
disintegration treatnment for the nmagogeglLc particles is substantially

I nsufficient. Accordingly, when a magnetic nmaterial having a tap - 16-
density less than 1.2 g/cnB is used, it is difficult to uniformy disperse
the magnetic material in a binder resin,_whereby toner inage blurring due
to the ununifodensitpelessnthént he2nggam?i tsmasedjait hsSdiltfieate in
resol ving power of the toner, and the danage of a photosensitive nenber
surface are |itbleniformsliyrdispensehthe apagnetic ymateriel nkynatic particles
is nore than 2.5 g/cnB, the. aggregates 10 thereof have excessively been
di si nt-egr at ed hﬁdgeneragmsi whenebyigtoner nimage blyrring| due okeukke under
presswtr e, whereby pellets thereof are Eroduced. As a result, such magnetic

particles can WRRLEPER| disperalen, af nehpcnagnebie mpterizles? 15
G A - A ICK S AT RN T
phenomenon as é£h£§8 8952 gﬁoéggéﬁgftgggs$éﬂber surface are iiablé
to occur.
When the tap density of the magnetic
\_ particles is more than 2.5 g/cm3, the aggregates

10 thereof have excessively been disintegrated and the
adhesion among the magnetic particles occurs under
pressure, whereby pellets thereof are produced. As a
result, such magnetic particles can only provide
ununiform magnetic toner particiles.

15 Whén the oil ébsorption of the magnetic
particles overstep the abéve-mentioned upper or lower
limit thereof there occurs, a similar phenomenon as in
the case of the tap density.

According to our research, it has been foﬁnd

20 that when magnetic particles in a cubic crystal system
are disintegrated, the BET specific surface area
thereof after the disintegration increase by 10 & or
more, as comparéd with that“before the disintegration.
The reason for this may be considered that fine powder

25 of magnetic particles is produced in a large amount

due to the disintegration treatment. On the other

hand, it has been found that when spherical magnetic



According to our research, it has been found 20 that when magnetic

particles in a cubic crystal systemare disintegrated, the BET specific
surface area thereof after the disintegration increase by 10 % or nore, as
.cconpared with that before the disiﬁﬂlgration. The reason for this may be

consi dered that fine powder 25

of magnetic particles is produced in a

| arge anmpbunt due to the disintegration treatnent. On the other hand, it has

di <1 nt ogr ar et EHEEGETREE A E P RARRES . eha FRErBRPCLFES, Bpfigace

di sintegrati
or decrease

8ol StAUBLATLELLY thB°at8ReasrPRbaDELOL b DEndai it e

y severa

Ingly 'S pOSSI

gration,
to

det er m ne Whegh&egsahdCasNEREL ObefBBe "BHECELE1REEGLEEESN ) Sok N @ Ccubic crystal.
system or spherical. Mre specifically, in a caSe where nmagnetic partictes

are disintegiatpdase blraketr8ealap.density thereof

30 % if the BET specific surface-area thereof at this tine is
substantal |y the sanRceordiagtasestaiscpopsiblle Wwtdhdébermbgéore the
on, the shape of the magnetic particles nmay be consi dered
spherical. hshether the shapéhefptheemagnetiatpantitchespisndinyaparticle
size of magnetic particles nmeasured by using '

di sintegrati

10

15

cubic crystal system or spherical. More specifically,
'in a case where magnetic particles are disintegrated
so that_the tap_deﬁsity theﬁeof is increased by about
30 %, if the BET specific surface area thereof at this
time is substaﬁtially the same or decreases as
‘compared with that before the disinteg:ation, the .
shape oflfhé magnetic_particles may be considered
spherical..

In the present invention; the primary
particle size of ﬁagnetié parﬁiclés.measured by using
a photograph_formeé by an electron microscope may

preferably be in the range of 0.2 - 0.5 micron, and

‘the BET specific surface area thereof by nitrogen

20

25

adsorption may preferably be 6.0 - 8.0 mZ/g.

Further, in order to develop a digital latent
image in the_presence_of a magnetic.field, the
spherical_magnetic_particles,used_in'the present
invention may ﬁfgferably.have a satﬁration
magnetization (95) of 60 - 90 emu/g, & residual
magnetization (0.) of 3 -9 emu/qg, and_a coercive

force (H,) of 40 - 80 Oe (more preferably 50 - 70 Oe),

i s increased by about™0



a photograph forned by an electron mcroscope may preferably be in the
range of 0.2 - 0.5 mcron, and the BET specific surface area thereof by
nitrogen 20 adsorption may preferably be 6.0 - 8.0 n2/g. Further, in order
to develop a digital latent inmage in tN&8-presence of a magnetic fleld, t he
spherical magnetic particles used in the present invention may

preferably. have a saturation 25 magnetization [err] of 60 - 90 emu/g, a

resi dual magnetizatjon (ar) of 3 - 9 emu/ and a coercive force [err] of
40 - 80 [err] (mddq@r@feqaé@w Gs 2 @e?m - 0.19., asimeasyreg iad & /as of
0.04 - 0.10, as neasured at netlc figeld  of 10 000 de, in view of the

conveyability oF"aQ"’l?éd-ﬁetﬁit,elﬁo (9n059°d9?el dpe e@aﬂfylw menber such as

I d f I, t t I ticl
a cubic orystal puepaid iy 2 a%ccma”se 3 Yoo i g e IeP e ot ore. |
it may be con5|q§#§§1%E€%E%§%% : %% 8hegh %p % tuqsp%ﬁ&%ehak%gcuarce

indirectly indic e partlc es In the

t
be- moasur od By nnie B SeRvehCASRALC RpSetAf R T A & B BT 0
Kogyo K K.). Theyagaat 's%stt%ﬁertooixa%eap'b%%%iv'e“‘f%%eo'bf 40 - 80 Oe.

Therefore, it may be considered that the above-
mentioned value of coeréive force indirectly in&icates
the shape of magnetic particles.

10 In the present invention, the magnetic
characteristic of a magnetic material may be measured
by means of a measurement device (Model: VSMP-1, mfd.
by Toei Kogyo K.XK.).

The magnetic toner of the present invention

15 may preferably have an insulating property so as to
have triboelectric charge. More specifically, when a
voltage of 100 V is applied to the toner under a

2, the resistivity thereof may

pressure of 3.0 kg/cm
preferably be 1014 °cm or higher. Therefore, in the

20 magnetic toner of the present in#ention, the above-
mentioned épecific spherical magnetic particles are
contained in an amount of 30 - 150 wt. parts, per 100
wt. parts of a binder resin. If the amount of the
magnetic particles is below 30 wt. parts, the

25 conveyability of the magnetic toner on a developer-.

carrying member such a sleeve is insufficient. On the

other hand, if the amount of the magnetic particles is



A5 may preferably have an insulating property so as to have triboelectric
charge. Morre specifically, when a voltage of 100 V is applied to the toner
under a pressure of 3.0 kg/cng, thg1§gsistivity t hereof nmay preferably be
1014 [err] cmor higher. Therefore,“in the 20 mnmagnetic toner of the
present invention, the above- nentioned specific spherical magnetic
particles are contained in an anount of 30 - 150 wt. parts, per 100 w.

parts of a bipgge 1801 Ut.| bakhs AERUNngh1aBEnERGRBHEE tR2RNICHRALLS el ow

30 wt. parts, the 25 conveyabil'ity of the nagnhetic tonér oh a devel oper-

carrying menmgekapdaity Sfeene magnetylf itonert deGkehlde Ot her hand, if the
anount of the magnetic particles is -19- above 150 wt. parts, the

i nsul ating property amehspherficsabmaghptet phetiejest usedoney thecr ease

o~

The spherical magnetic particles used in the present invention nmay )
preferably berpsepntr daventioh mayr preferhbdyebacprepared dram\et pr ocesg
The magnetic particles nmay preferably conprise magnetite or ferrite which
cont ai ns 9. 1ferroust sulfateaacompding tonpr wektngraceseal efhenet al such as
manganese or zinc. Exanples _of the binder resin constituting the 10

nmagneti ¢ t onBRIBLESCIPAG LASLeRe Mare PERLErabL Nt CORPIASEyHaINREHESol yners or

copol yners of styrene and. its derivatives such a ol ystyrene,
poPy-%-chlor8§t§%§ﬁéFe wgick contains 0.1 - 10_w%.p% of 4 compound

comprising_a divalent metal such_as_manganese or zinc.
Examples of the binder resin constituting the
10 magnetic toner according to the present:invention
include: homopolyme:s or copolymers of styrene and its
derivatives such as polystyrene,:poly—p—chlorostyrene,
polyvinyltoluene, styrene-p-chlorostyrene copoiymer,
styrene-~vinyltoluene copolymer; copolymers of styrene
15 and acrylic acid este:s such as styrene-methyl
acrylate copolymer, styrene-ethyl acrylate copolymer,
styrene-n-butyl acrylate copolymer; copolymers of
styrene and methacrylic acid esters such as styrene-
methyl methacrylate copolymer, styrene-ethyl A
20 methacrylate copolymer, styrene—n-butyl methacrjlate
copolymer; multi-component copolymers of styrene,
acrylic acid esters and methacrylic acid esters;
copolymers of stYrene and other vinyl monomers such as
styrene-acrylonitrile copolymer, styrene-vinyl methyl
25 ether copolymer, styrene—butadiene copolymer, styrene-
vinyl methyl ketone copolymer, styrene-acrylonitrile-

indene copolymer, styrene-maleic acid ester copolymer;



pol yvi nyl t ol uene, styrene-p-chl orostyrene copol ynmer, styrene-vinyltoluene
copol yner; copolyners of styrene 15 and acrylic acid esters such as
styrene-net hyl acryl ate copol yner, styrene-ethyl acrylate copol ymner,
styrene-n-butyl acrylate copolymer; coggyners of styrene and nethacrylic
acid esters such as styrene- nethyl nethacrylate copol ymer, styrene-ethyl
20 met hacryl ate copol yner, styrene-n-butyl nethacrylate copol yner;

muj ti - component copol yners of styrene, acrylic acid esters and nmethacrylic

acid esters; comsiymethyl methamnylate otgedybutyl mattoroyslatiech as
styrene-acrylonitrile copolynmer, styrene-vinyl nethyl 25 ether copolyner,
st yr ene- but adi eRPI¥FHARImacetate,c polysEstErarepolyanddesy epoolyy er
styrene-acrylonitrile- indene cqopal yner, styrene-naleic acid ester
copolyner; - FES108 o i nd: hattivnad e Podaraprliic mstidhaediae, |
Dol yacr vl i o aci GHANBEE Hetalaec 4LIBAAE ch oo oy Cort oa YSRSAE AP ocar bon
may' Do Used &1 { HEF 1o B S5 P LR, SRRiFr GRIATAARER PaE R o Sectr | 6
chargeay |11 AR BUBIRRTHET bl b Ak WIBH Lty B2 10 0
mixture. ' -
In view of the triboelectric chargeability,
U developing characteristic, and fixability of the
10 toner, there may preferably be used a styrene-acrylic
acid alkyl (preferably Ci - Cy2) ester copolymer, a
styrene-methacrylic acid alkyl (preferably C1.? Ci2}
ester copolymer, or a polyester resin.
The magnetic toner according to the present
15 invention may further contain a colorant. Examples
thereof may include carbon black and copper
phthalocyanine.
Further, the toner according to the present
invention may also contain as desired, a charge
20 controller (or charge-controlling agent) including a
negative charge controllef such as a metal complex
salt of a monoazo dye; and a metal complex of
salicylic acid, alkylsalicylic acid, dialkylsalicylic
acid, or naphthoic acid, etc. The toner of the
25 present invention may preferably contdin 0.1 - 0.9 wt.

part of the charge controller per 100 wt. parts of a

binder resin.



acid al kyl (preferably Cl1 - Cl2) ester copolynmer, a styrene-nethacrylic
acid alkyl (preferably C1 - Cl2) ester copolymer, or a polyester resin. The
magneti c toner according to the present 15 invention may further contain a
colorant. Exanples thereof may i ncPlde carbon bl ack and copper _

pht hal ocyani ne. Further, the toner according to the present invention nmay
al so contain as desired, a charge 20 controller (or charge-controlling

i i ' _ I I I
of 2 Monoazo dye; ana AEEEEEr  RofpPRaByI Tk InpEBR sReRmRy cal lcylic. |

of a nonoazo dye; and a coimplrex

aci d, diaIkybgghbﬁybbgdggigaggFﬁngaﬁggp%ﬁog%hgroibpﬁfgggnkog§% of the 25

present invention nay prefer .contail part: t he charge

control | er paggiBfleratiBA’ bf Lbndrbpafeiciesi Bo impréve EHLiher. a
flomabiIitypig%rovgfhsugh as tg?ﬁgnbggmdgrenagobemgﬁéég Fﬁgorder to prevent

the aggl oner flowabeiitgner IpaLki 6185 hOprBEee¥Rd! BabbaanaRt! b the! t | S ™
al so a preferred enbodi nent of the 5 present i-nvention to add to the toner

a waxy net er peésenthingsehbionotocadar tyetpat toabyechhyhapemata@yiaol ecul ar
wei ght pol ypropyl ene, mcrocrystalline wax, carnauba wax, sasol wax.or
paraf fi n waxsuohaasabowrmolecular weight polyethylene, low-
molecular weight polypropylene, microcrystalline wax,
carnauba wax, sasol wax. or paraffin wax in an amount
of about 0.5 -_5 wt. %, in orde: tp'enhagce the
10 releasability at the time of hot-roller fixing.
The sphgrical magnetic particles according to
the present inventién_may preferably be used in a-
negatively chargeable magnetic toner. Such negatively
chargeable magnetic toner may preferably_provide a
15 triboeléctric charge amount of -8 uC/g to -20 uc/g.
If the charge amount is less than -8 uC/g (in terms of
the absolute value thereof), the image density is |
liable to decrease, particularly under a high humidity
condition. If the charge amount is more than -20
20 uC/g, the toner”ié excessively charged to make a line
image thinner, whereby only a poor image is provided
particularly under a low humidity condition.
The negatively chargeable toner particles in
the present invention are defined as follows. That
25 is, 10 g of toner particles which have‘been left to
stand overnight in an environment of 25 ©c and

relative humidity of 50 to 60 %$RH, and 90 g of carrier



of about 0.5 - 5 w. % in order to enhance the 10 releasability at the
time of hot-roller fixing. The spherical nagnetic particles according to
the present invention may preferably be used in a negatively chargeabl e
magneti c toner. Such negatively chargeaRle magnetic toner may preferably
provide a 15 triboelectric charge anount of -8 [err] to -20 [err] If the
charge amount is less than -8 [err] (in terns of the absol ute val ue
thereof), the inmage density is liable to decrease, particularly under a
hi gh huni dity cé®ent pewder| notheoastedgwithvanresinnbavingapartfic2e [err]
the toner is excessively charged to make a |ine image thinner, whereby only
a poor imge isSHF8Si 9€d2pArreehranss andeB0A meshhani fetg.cBRWi ti on. The ~
negatively charg&gggg toner particles in the present invention are defined
as follows. Tha P PrRdyced by ¥iprpan: TepeynyK:Kk)have miwed eft to
stand*bvernighttﬁg an ﬁfvironnent of Lerr agd relative humdity of 50 to
60 9RH, and 90 G FOREPHY e1n an_alumippm Dot Baving 2c¥elwmei of abewsn
havi ng partiscl e584 2 sg- ass_and 300 nesh- e.g., EFV 200/ 300,
produced by Nip%g% %%p%%ngégré%h rgnﬁ+§8ﬂmfﬂ rﬁﬁgﬂ?9€£ﬂgﬁﬂ ﬁPﬁﬁ?niH¥pot
having a VO'“”Esﬁﬁkiﬁﬁn%hé 0 [ O | yi gonnent as. mentioned
above (by shaking the” pot i gﬁaﬁ%éﬁ%@?%?ﬁ%f?£g?gyya.%ﬁ?gﬁﬂué 54"
~ times), and the triboelectric charge of the toner
particles is measured according to the conventional
U blow-off method by means of an aluminum cell hving a
10 400 mesh-screen. The toner particles having negative
triboelectric charge through'thé above measurement are
defined as negatively chargeable toner particles.
The toner of the present invention may
ordinarily be pfepared in the following manner.
15 (1) A binder resin and a magnetic material are
blended by uniform dispersion by means of a blender
such as Henschel mixer together with optionally added
dye or pigment as a colorant.
(2) The above blended mixture is subjecﬁed to
20 melt-kneading by using a kneading means.such as a
kneader, extruder, or roller mill.
(3) The kneaded product is coarsely crushed by
means of a crusher such a cutter mill or hammer mill
and then finely pulverized by means of a pulverizer
25 such as a jet mill.

(4) The finely pulverized product is subjected to

classification for adjusting the particle size |



times), and the triboelectric charge of the toner particles is neasured
according to the conventional blow off nethod by neans of an al um num cel
hving a 10 400 nesh-screen. The tg er particles having negative
triboelectric charge through the ab®vé neasurenent are defined as
negatively chargeabl e toner particles. The toner of the present invention -
may ordinarily be prepared in the follow ng manner. 15 (1) A binder

resin and a asthg%g§%§§§a$egﬁg gke dgﬂapx%gféiorghg#§§§;§éon by nmeans of

a bl ender such m xer together w opti ona ed dye or

pi gment asa%favfgéqg.té r 1Of eRheVv rgggﬂgeﬂnggﬁéﬂig_is subjected to 20

nel t - kneadi ng by using a kneadi ng ans such-as a kneader, extruder, or

roller mll. (3) The }hege®&r PE8TURLfoEmEPaLmsLIver tREed by neans of a
crusher such a cutter mll--or -hanmer m |1~ and then finely pulverized by.--

means of a wHibYdlestifc chatgesbiliey of | the (Yondbepiitpbled) ! vari zed™
product is subjected to classification for adjusting the particle size
di stribudi opdeveranthefagghomesation, thébheofpyot otor bmprieve theer of the
present invention. In order to uniformy inprove the triboelectric
char geabi | i tilosfakiiic tyrichepaof | cthe  deveboper cvayt préfexajgl prer at i on
thereof, or to inprove the ' '

comprise a magnetig toge:_apd_fine pqwder of

hyd:obhobic éilica. In the case ofsg_negatively

chargeable one-component magnetic_@egglpper,.the

10 develqper_may p:efgrably_contain_hegat;ygly chargeable
fine:silica powdgr treated_w%th a.silane coupling
agent and/br a silicone oil, preferably in an amount
of 6,3 ~ 1.0 wt. part per 100 wt. parts of the
negatively chargeable magnetic toner.

15 _ fhe fine silica powder uéed“in the present
invéntion may preferably be the so-called "dry process
silica" or hfused silica" which can be obtained by
oxidation of gaseous silicon halide. The hydrophobic
silica finé powder may preferably comprise the above- e

20 mentioned silica fine particles of which surface has
been treated with a silane coupling agent and/or a
silicone oil.

Now, a preferred embodiment of the image
forming method according to.the_p:esent_invention.is

25 described with reference to Figures 3 and 4.

Referring to Figures 3 and 4, the surface of

a photosensitive member (drum) 1 is charged negatively



flowability thereof, the devel oper may preferably conprise a nmagnetic toner
and fine powder of hydrophobic silica. 1In the case of a negatively
char geabl e one-conponent nagneti c devel oper, the 10 devel oper nmay
preferably contain negatively chargeablzgiine silica powder treated with a

siiane coupling agent and/or a silicone oil, preferably in an anmount of 0.3
- 1.0wm. part per 100 wt. parts of the negatively chargeabl e nmagnetic
toner. 15 The fine silica powder used in the present invention

may preferably bertpesibively coy 'meansrof esspeinary cliargétis2d sadica”

whi ch can be obtained by oxidation of gaseous silicon halide. The

hydr ophobi ¢ si | iEkenar expesuremlightef%reonprising i ksehel sibayspl 63
mentioned silica fine particles of which surface has been treated with a

si | ane  coupl i ng tRQycHre pPhotosensitive menher suxface meterding ctdan nent of
t he Fﬂage form ng net hod acpordiqgg;o the present_invention is 25

described with refR¥RRAIVNY FOS thereby da & (dightak datentnd 4,
124 or posi ¥ varhes EdRRoR S Rbert iate 'S itelonal i Shorur o
|1 ght d?ngofgr | S1die | &iforeht” Ve 18hdr” 13T FoA W Udne® R 1Y ' 20°
developing position wheré a developing sleeve 4 of a
developing.device 9 is disposed opposite to the
\_ ~ photosensitive member surface. The developing device
10 9 comprises a magnetic blade 11 and the developihg
sleeve 4 having a magnet 14 inside thereof, and
contains the developer 13. In the developing
position, a bias comprising an alternating bias, a
pulse bias and/or a DC bias is applied between a
15 electroconductive substrate 16 of the photosensitive
drum 1 and the developing sleeve 4 by a bias
application means 12, as shown in Figure 4.
As shown in Figure 3, when a transfer paper P
is conveyed to a transfer position where a transfer
20 charger 3 confronts the photosensitive drum 1, the
back side surface of the transfer papet P (i.e., the
surface thereof oppoéite to ﬁhat confronting the
photosensitive dfum 1) is charged positively or
negatively by means of the transfer charger 3, whefeby
25 the toner image comprising a negatively(or positively)

chargeable toner formed on the photosensitive drum

surface is electrostatically transferred to the



| mage scanni ng nethod thereby to forma digital latent 5 inage thereon.
The latent imge is devel oped with a one-conponent devel oper 13 to forma
toner inmage in a devel opi ng positigp where a devel oping sleeve 4 of a
devel opi ng device 9 is disposed opposite to the photosensitive menber
surface. The devel oping device 10 9 conprises a magnetic blade 11 and the -
devel opi ng sl eeve 4 having a magnet 14 inside thereof, and contains the

devel oper 1%rddkfdic gt P NGrHAS) t 'w,tﬁ,{gﬁé%f ? % an alternating

bias, a pulse bias and/or a DC bias is applie

el ect r ocondudpata ted Eroh ¢htd pHotldind It iRAe Frhin ie, HrdNdorifildde

devel opi ng sl eeve 4 by a: bias application neans. 12, as shown in Figure 4.
As shown i n tid gurfidingvdEvicd AN iRlg R dhd Dresvime thidreby r ansf er
position where a transfer 20 .charger 3 confronts'the"photosensitive drum
1, the back txi ddxs bHeadwnelr timage deosfthe fapersfiéx ipaper tthe surface t heivof
opposite to that confronting the photosensitive drum1) is charged
positivedy or negati Viey nesiduals apfe-idomponendf dlevdlopear 3, whereby 25 -
the toner image conprising a negatively(or positively) chargeable toner

formed on t FEMsHaIAg en tthee phohasensiddye dramedt dosmatineam oft r ansf erred
to the -%ﬁétransfer paper ,P. Then, the transfer paper P.is

transfer position is removed by'a cleaner 8 having
a cleanipg bla@e.”.The_photosensitivé_drum 1 affer the
cleaning is diséﬁérged by_erase exéosu;e 6,_aﬁd_again

10 subjected.to_the abéve-mentiﬁned p¥océss including the
charginglétep based on the primary charger 2, as the
initial step. ” |

Referring again tq-Figure.4; the
photbsgnsitive”drum 1, aé an electrostatic image-

15 bearing member, comprises a photosensitive laygf 15
and the electroconductive substrate-fG, and moves in
the direction 6f én ér:ow A. On the éﬁher hand, thel
developing sleeve 4 of a nonmagnetid cylinder, as a
developer-carrying ﬁember, rotates in thé direction of o/

20 an arrow B so aé to move in the samé direction as
that of the photosénsitive drum 1 in the developing
position. The multipolar permanent magnet 14 is
disposed inside the nonmagnetic cylinder 4 so as not
to rotate. | | o

25 The onefcomponent ihsulating~magnetic
developer 13 coﬁtained in the deveioping apparatus 9

is applied onto the nonmagnetic sleeve 4, and the



separated fromthe photosensitive drum 1, and conveyed to a fixing device 7
usi ng heat and pressure thereby to fix the toner inmage to the transfer
paper P. 5 The residual one-conponent devel oper remaining on the
phot osensitive drum 1 downstream of theetransfer position is renoved by a
cleaner 8 having a cleaning blade. The photosensitive drum1l after the
cleaning is discharged by erase exposure 6, and again 10 subjected to the
above-nentioned process including the charging step based on the primary
charger 2, as tkenegi pastiscles. coptainedgthgueint ax&i guppliedt Wéth
photosensitive drum 1, as an electrostatic inmage- 15 bearing nenber,
conprises a phoFB£Qﬂ§1?F§€iFa9B?rQS andthaecbastat efcbhdufriobionbstrate 16,

and noves in thg eirectggn of an arrow AL On the other hand, the
devel opi ng sl eeVE*HeER ENRofnBEKE: PUrEyrenand, the tomevepapticiesryiAg

mber tates ] di ti 20 B t in th
came i rect | on BIvhbFootofher Rifaecat: FFod b ie 18fnboned herepi ng
ition. Zhe pylg 14 is-dj d_inside th .
onmagnet | c ooyl FaderSasteelE’ fPERbe TtREerdnls &L R 8 eaktiet ok S0 onen:

ool ol 000" She! SS0ELORES s OBIGLIEY 1 A8 SF EhSNYSEe%RE By © 1
multipolar permanent magnet 14. Thus, the thickness
of the toner layer disposed on the sleeve 4 is
regulated uniformly and thinly (preferably in a

10 thickness of 30 - 300 microns), thereby to form a -
developer layer having a thickness smaller than the
clearance between the photosensitive drum 1 and the
sleeve 4 in the developing position. The rotating'
speed of the sleeve 4 may.be regulated so that the

15 speed of the surface thereof is substantially the same
as (or close to) the speed of the photosensitive drum
surface.

The magnetic doctor blade 11 may also
comprise a permanent magnet instead of iron thereby to

20 form a counter magnetic pole. An AC bias or pulse
bias may be applied between the sleeve 4 and the
photosensitive drum 1 by means of the bias application
means 12. The AC bias may preferably have a frequency
of 200 - 4,000 Hz, and a Vpp (péak-to-peak value) of

25 500 - 3,000 V. In the developing position, the toner
particles are transferred to an electroétatic image'

formed on the photosensitive drum 1 under the action



-26- toner particles contained therein are supplied with triboelectric
charge on the basis of the friction between the sleeve surface and the
toner particles. A nmagnetic doctor_plade of iron 11 is disposed close 5
to the sleeve surface (preferably'a “a clearance of 50 - 500 nicrons) and
opposite to one of the poles of the nultipolar permanent magnet 14. Thus,
the thickness of the toner |ayer disposed on the sleeve 4 is regul ated

uniformy 2 il Biuctpestardll torBetall LN hENEISCRLAARL1 300 m o ons).

thereby to m evel.oper Tayer a thirckness snaller than the

cl earance bﬁh&EEDbEQQiRBOEQ§EH§ét'&ﬁddhﬂﬁb} fhd EE%i%heéfetﬂe'ﬂcthe
devel opi ng position. Thé rotatlng speed of the sleeve 4 nay be regul ated so

that the 15piagpeedpafisehsigdlface thereof is substantially the same as (or
close to) the speed of the photosensitive drum surface. The nagnetic doector
bl ade 11 may al so compr the abpeernantiofednembbiiment ,ohni edasther eby Y 20

forma counter nmagnetic pole. An AC bias or pulse bias may be applied
bet ween 5t hebikdeveompzidingeaphelastisi brveldstomeriiy me&erial the bi as
application neans 12. The AC bias may preferably have a frequency of 200 -
4,000 Hz, amdch ®¥ppsipéekneorpbbrrvanyepled B8 used instead ¥f In the
devel opi ng Eos!tion, the toner particles are transferred to an .
el ect r ost at thei Aagéorobkedeoi1yheopkbassthei drvelepes Lsuapediede action
onto the developer-carrying member 4 while the
thickness §f tﬁé deQeloper layer is regulated under
10 pressure. | _
The pfesent invention will be explained in
further detail by way of_Exémples.
Example 1
Spherical magnetic particlgs having a tap
15 density of 1.0 g/cm?, é linseed oil apsorption of 25
ml/100 g and a BET specific surfage area of 7 m2/g
.were subjected to a disintegration treatment_by means
of a Fret mill to digintégrate the aggregates.of the
magnetic paftiqles, thereby to prepare spheriqal o/
20 magnetic. particles having a tap density qf 1.7 g/cm3,
a linseed oil absorption of 17 ml/100 g, and a BET
specific éurface areé of 7 m2/g. The thus prepared
spherical magnetic particles had a_saturation
magnetization (0g5) of 83 emu/g, a residual |

25 magnetization (9.) of 5 emu/g, a ratio of 9./9 of

0.06, and a coercive force of 56 Oe.



-27- of an electrostatic force due to the el ectrostatic inmge-bearing
surface, and under the action of the AC bias or pulse bias. In the
above-nenti oned enbodi nent, an elastic 5 blade conprising an elastic or

el astoneric material such as silicone-28bber nmay al so be used instead of

t he doctor blade 11, so that the devel oper is applied onto the

devel oper-carrying nenber 4 while the thickness of the devel oper |ayer is
regul ated under 10 _pressure. The present invention will be explained in
further detail by mﬁﬁeo?b?X%h$?%§i°E§§nﬁpbeﬁlﬁﬁ%eW#%%?thﬁgnetic particles
having a tap 15 density.of 1.0_lerr]l.a ljnseed oil absorption of 25 m /100
g and a BET specificp§ﬁ¥*5£%sa?%é?5f&%shQ PRRELPR ubj ect ed®9 Wh-Parts

g a . ! O U cct o
augr ogatee of the nERREtPE BRI crEty CRtRr et LR cpar o LORCHY coA TR

magnet+t ¢ particl es hayj ' 2 7.1.er l4nseed oi

abgorptiog of 17 m/1g%‘5%°ﬂ§‘%%‘p%£éﬁé’ﬂs%‘é%ﬁ‘?% xé%ﬁ’f%!:%a%‘f%h of 7 n2/g. The

t hus prepargd spheri Cﬁéi@‘ﬁﬂﬂf@éfaé@rlﬁéféﬁli@%@j[irﬁi”ﬁ}é@ magneti zati on
on rr] o e

lerr] of 83 enu/g, a residual 25 ~nagnetizati o mu/g, aratio
of [err] of 0.06, andz2sgsesgyive force of 56 [err]

Low-molecular weight polypropylene 3 wt.parts

(weight-average molecular weight: about

U 15,000)
10 Chromium complex of monoazo dye 0.5 wt.parts
(Bontron S-34, mfd. by Orient
Chemical X.K.)
The above components were melt-kneaded by
means of a two-axis extruder heated up to 160 °C, and
15 the kneaded product, after cooling, was coarsely
crushed by means of a hammer mill, and then finely
pulverized by means of a jet mill. The finely
pulverized product was classified by means of a wind-
o/

force classifier thereby to prepare a magnetic toner.
20 When the particle size of Ehe magnetic toner
- was measured by means of a Coulter counter Model.TA—II
with a 100 micron-aperture, the toner had a volume-
average particle size of 11. 5 microns and a
percentage (%) by number of toner particles having
25 particle sizes of below 6.35 microns 6f'20 % by
number. Further, the magnetic toner showed a

triboelectric charge of -13 uC/g, when mixed with iron



-28- The above-nenti oned spherical magnetic particles after disintegration
60 w.parts Styrene-butyl acrylate copol yner 100 wt. parts

(copol ymeri zation weight ratio = 8.2_5 wei ght - aver age nol ecul ar

wei ght: about 250, 000) Low nol ecul ar wei ght pol ypropyl ene . 3 w.parts
(wei ght - aver age nol ecul ar wei ght: about 15,000) 10 Chr om um conpl ex
of nonoazo dye 0.5 wt.parts (Bontron S-34, nfd. by Oient Chem cal

K K) The aho@deiorgaaidedys, were nelt-kneaded by neans of a two-axis .
extruder heated up to [err] and 15 the kneaded product, after cooling, was

coarsely crushed by rmanwtaf part@amof thed laboved dalgie il @loneul veri zed by
means of a jet mll. The finely pulverized product was classified by neans
of a wind- fweree mibxesk iwiitdy 018wty pax tprodp aregat ivediyeidchargaatle 20

When the particle size of the nagnetic toner was neasured by neans of a-
Coul ter coumydrophedicTAillica whishl badnibeenn taeated erithhe t oner had a™’
vol une- average particle size of 11. 5 nicrons and a percentage (% by
nunber & t Sddethyldichdoresilage and,siliconesioids &y means ©£38 nii crons

%
of 20 % by Henschel mixer. Then, the resultant mixture was

passed through a 100-mesh (Tyler mesh) screen, whereby
powder passing thrpugh the.screen.was used as a
negatively chargéable one-componént magnetic

10 developer. The above-mentioned magnetic toner and
maénetic developer showed a volume resistivity of
5x1014 g.cm. | | | |

The magnetic developer was subjected to a

copying test bf using a commercially available copying

15 machine (trade name: Laser Beam Printer LBP-8AJ1, mfd.
by Canon K.K.) ha#ing a laminate-type photosensitive
drum comprising organic photoconductor (OPC). In the
copying operation, the surface of the photosensitive
drum was primarily charged to -700 V and then the o

20 sﬁrface was supplied_with a laser_beam corresponding
to an original image comprising a checkered pattern as
shown in Eigure 5, thereby to form a digital latent
image wherein the exposed portion supplied with the
laser beam had a potential of -100 V. The latent

25 image was developed with the magnetic -toner according
to a reversal development method, while a DC bias of

=500 V and an AC bias of 1800 Hz and 1600 V (peak-to-



nunber. Further, the nmagnetic toner showed a triboelectric charge of -13
[err] when m xed with iron -29- powder carrier. 100 w. parts of the
above magnetic toner were mxed with 0.8 w. part of negatively chargeable
hydr ophobi ¢ silica which had been trea3@d with 5 dinethyldichlorosilane
and silicone oil, by means of a Henschel m xer. Then, the resultant

m xture was passed through a 100-nesh (Tyl er nmesh) screen, whereby powder
passi ng through the screen was used as a negatively chargeabl e

one- conponent npgktvalue) wexe|applied Thetweencthenphotesenaphtvec toner
and magnetic devel oper _showed a volune resistivity of [err Jcm The
nmagneti ¢ devel opedm@Rd syifeveleping skegve ntdevelopsr veaymgyngonmercial | y
avai |l abl e copyi.ng 15 machine (trade nanme: Laser Beam Printer LBP-8AJ1,
nfd. by Canonlﬂé@?eﬁbving a | am nat e-type photosensitive drum conpri sing

ot osentl t1 ve dr um was T 1 Hig fhpvs ASRLOG GRS SPteR nerit e o0 ©
curf2ce, eSSl Sl Ao el 8RR EAE ARPLRLE FiRp P | TR0
digital latent Lymgedbier&idel i@ A ShA 4l SHAR 4B Wdd' L8€ to
350 microns in the developing position, and the
thickness of a developer layer disposed on the sleeve
‘'was set to about 100 microns.in the developing
10 position under no application of the bias.

As a result, the magnetic toner according to
the present invention provided good copied images
under any of normal temperature-normal humidity (25 °c,
60 %RH) condition, high'témperature—high humidity

15 {30 °c, 90 $RH) condition, and low temperature-low
humidity (15 ©°C, 10 %RH) condition. Further, the thus
obtained copied image corresponding to the checkered
pattern as shown in Figure 5 had no image defect.

When successive copying tests of 3,000 sheets

20 were conducted under the respective conditions, the
resultant toner image retained an image density of
1.35 or above and were excellent in reproducibility of
thin lines. |

When the surface of the OPC photosensitive

25 drum was observed after fhe successive copying test of
3,000 sheets, there was observed no damage capable of

causing a black or white streak in the toner image.



| aser beam had a potential of -100 V. The latent 25 inmage was devel oped
with the magnetic toner according to a reversal devel opnment nethod, while a
DC bias of -500 V and an AC bias of,,1800 Hz and 1600 V (peak-to- peak
-value) were applied between the pﬁﬁﬁdéensitive drum and a devel opi ng sl eeve
(devel oper-carrying nenber) In the above devel opi ng operation, the 5 .
m ni mum cl ear ance between the devel opi ng sl eeve of stainless steel and the

phot osensitive drum \gﬁ,‘sﬁ Sfés&]ﬁ:sg%}emscﬂdm?}x{‘ .ltﬁﬁ_eéi;%igéeéggﬁgg position and ,

t he thickness of a devel oper Tayer disposed on't ve was set to about

100 m crons ﬂék%{ﬁhfﬁ?ﬁﬂ‘ﬂﬂ ng 10 position under no application of the
bias. As a result, the magnetic toner according to the present invention

provi ded googk &k | mages under any of nornal tenperature-normal humdity
~[err] 60 %RHTi%%%%TTTon, hi gh tenperature-high humdity 15 ([err], 90 ¥&RH)
condition, and | ow t espiassiicale Maymdtifs Banticled diating G %6 conditi oir?
Further, the thus obtained copied inmge corresponding to the checkered
pattern &s. sdenwsity dff QU o dwt), 10 limmped efidc tabstrptisanc asfSsi ve . copyi ng
tests of 3,000 sheets 20 were conducted under the respective gonditions,
the resul t a5 twhEr00 raand &t BER BSreci i surfiadte yaxga 10857 ®“ /ove and

were excellent in reproducibility of
were subjected to a disintegration treatment, thereby

to prepare spherical magnetid particles_having a tap
density of 1.5 Q/cm3, a linseed oil absorption of 19
10 ml/100 g; and a BET specific sqrfade area of 6.9 mzlg.
| A magnetic toner and a developer were
prepared in the same maﬂner as‘in Egamp1e 1 except
that the above-prepared spherical magnetic particles
were used instead of those used in Example 1.

15 The_thus obtained developer was subjected to
an image formation tgst in the same manner as in
Example 1. The results are shown in Table appearing
hereiﬁafter;

ExamEle 3

20 Spherical magnetic particles having a tap
density of 0.7 g/cm3, a lipseednoil:absorption of 27
ml/100 g énd a EET specific surface area of 6.5 m2/g
were subjected to a disintegration treatment, thereby
to prepare spherical magnetié particles having a tap

25 density of 2.0"g/cm3, a linseed oil:absorption of 15

| ml/100 é, and a BET specific surface area of 6.3 m2/g.

A magnetic toner and a developer were



thin lines. Wien the surface of the OPC photosensitive 25 drum was
obsérved after the successive copying test of 3,000 sheets, there was
observed no damag€ capabl e of causing a black or white streak in the toner
I mage. -31 ; The results are shown-32-Tabl e appearing hereinafter.
Exanpl e 2 Spherical magnetic particles having a tap 5 density of 0.8
g/cnB, a linseed oil absorption of 25 m /100 g and a BET specific surface

area of 7 n2/g mere su chted to a d|5|ntegrat|on treatment, thereby to
prepare spheri cBF baet same mapner A8 inpExamele! oexgept g/ cnB, a

| i nseed oil absgg-% fk of, 19 10 n1/%£ d BET specific surface ar ea
% “ahoNe-Brepared aphietical ma PRrtigles

(r)r;nge? gg/lgn £ g%eu&e x:grgg% é@% &b abo?g > ed Eﬁ? {I cal migflgmec

partic s vere Y808 HARTEby Fint ol Yok iipheiarld .

tsalrjnz manner as in Exgrrpl'm% éﬁ%e@%&ﬁ sa‘g?‘é %eé qug'lé‘g‘?jeé‘g%%%a‘?? ng

ngrael nafters ExgiPidage 2formation testPf’ ik sdMINBlAfePY L fheS having a -

Example 1. The results are shown in Table appearing
hereinafter.
Example 4

Spherical magnetic particles having a tap

10 density of 0.8 g/cm3, a linseed oil absorption of 25
ml/100 g and a BET specific surface area of 10 mzlg
were subjected to a disintegration treatment, thereby |
to prepare spherical magnetic particles having a tap
density of 1.8 g/cm3, a linseed o0il absorption of 14

15 ml/100 g, and a BET specific surface area of 9.8 m2/g.

A magnetic toner and a developer were
prepared in the same manner as in Example 1 except
that the above-prepared spherical magnetic particles
were used instead of those used in Example 1.

20 The thus obtained developer was subjected to
an image formation test in the same manner as in
Example 1. The results are shown in Table appearing
hereinafter. |

Comparative Example 1

25 A magnetic toner and a'developer were
prepared in the same manner as'in Example 1 except

that spherical magnetic particles having a tap density



density of 0.7 g/cnB, a |inseed oil absorption of 27 m /100 g and a BET
specific surface area of 6.5 n2/g were subjected to a disintegration
treatment, thereby to prepare spherbg magneti c particles having a tap 25
density of 2.0 g/cnB, a linseed oil ~“absorption of 15 m /100 g, ,and a BET
specific surface area of 6.3 [err] A magnetic toner and a devel oper were
-32- prepared in the sane manner as in Exanple 1 except that the

above- prepar gg ﬁpge I/&AB MagRg! hbgegabalcgggowsggoﬂs%?eggfgﬁgqogfgthose useq

in Exanple 1. T us oBt ai ne evel oper was subj ec an’l mage

formation teghgi B BR® & ?E%x@&%ﬂ%hrﬁﬁcb”aEéQ”BEe71mZVGewh&%ﬂ hagare shown in
Tabl e appearing herei nafte Exanpl e 4 Spherical nmagnetic particles having

a tap 10 denstt peeh Bubjected to ki aigertegrachenr kreatmeht2wete 100 g and
a BET specific surface area of 10 [err] were subjected to a disintegrati

treatment, thsedbinstepdepsr thogecused imngxemplepdrticles having a tap
density of 1.8 g/cnB, a linseed oil absorption of 14 15 m /100 g, and a
BET spechfic surface TheatbhisOobtpinefi dewedopercwasneubjredtadddeel oper
were prepared in the sane manner as in Exanple 1 except that the

above- pr epar ad gpngeu Eormakdont tespain thessame manner as in

Example 1.
As a result, there could be obtained a lower
toner_image density:as_compa:ed with that in Example
10 1. further, the copied image qbtained from the
original image_cqmpr;sing the checkered pattern as
shown in Figure 5 shpwed four image defects (i.e.,
four toner image portions of 100 microns x 100 microns
were missing), with fespect to 100 black portions.
15 The resulﬁs are shown in Table appearing
hereinafter.

Comparative Example 2

Spherical magnetic particles having a tap
density of 0.9_g/cm3, a linseed o0il absorption of 25
20 ml/100 g and a BET épecific surface area of 7 mz/g
were subjected to a disintegration treatment, thereby
to prepare sphefical magnetic particles having a tap
density.of 2.7 g/cm3, a linseed o0il absorption of 9
ml/100 g, and a BET specific surface area of 6.7 m2/g.
25 A magnetié toner and a_developer were
prepared in the_same manner as in Example 1 except

that the above-prepared spherical magnetic particles



were used instead of those used in Exanple 1. 20 The thus
obt af ned devel oper was subjected to an inage formation test in the sane
manner as in Exanple 1. The results are _shown in Tabl e appearing

herei nafter. Conparative Exanple 1 25 -34- A magnetic toner and a
devel oper were prepared in the same manner as in Exanple 1 except that
spherical magnetic particles having a tap density -33- of 0.9 g/cnB, a

welg ahi ch had n8ErBoBned, dPatead os” thteel naed IR BaRPLE fent wero- used
dovel aner wan_eubl oot '”'Eﬁé”ﬂhﬁséob aine?igﬁvFégEQ?n%PEZsgghghggﬁngP as in

devel oper was subjected to an 1T mage tofnma

Exanple 1. As a pgsyhhget Es&ﬁaeeu!i.gtﬁ%tofigﬁwﬁdsamhomhnwgrs_ jpege density

as conpared with that rn Exanple rther, the copied i nage obt ai ned

from¥he origi nagxhiple $QNPWhehNEhkheuskackebedtRat bRbRoBEnERE el N Figure
5 showed four image defects (i.e., four toner image portions of 100 m crons

X 100 nicron$ vedeum wasnohsevvel BEERECItheOstleBbatl RODYLiABS tedl,
The results are shown in Tabl e appearing hereinafter. _
there was found damage due to the formation of the
'pellet of the spherical magnetic particles.

The results are shown in'Table appearing

Y hereinafter.
10  Comparative Example 3
A mégnetic'toner and a developer were
prepared in the same manner as in Example 1 except
that a magnetic material having a tap density of 0.4
g/cm3, a linseed o0il absorption of 34 ml/100 g and a
15 BET specific surface area of 7 mzlg and predominantly
comprising magnetic particles in a cubic crystal
system which had not been subjected Eo a
disintegration treatment were used instead of those
v used in Example 1.

20 The thus obtained developerlwas subjected to
an image formation test in the same manner as in
Example 1.

As a result, there could be obtained a lower
toner image density as compared with that in Example

25 1. Further, the copied image obtained from the
original image comprising the checkered pattérn as

shown in Figure 5 showed 10 image defects, with



Conpar ati ve Exanple 2 Spherical magnetic particles having a tap density of
0.9 g/cnB, a linseed oil absorption of 25 20 m /100 g and a BET specific
surface area of 7 nR/g were subjectgg-to a disintegration treatnent,
thereby to prepare spherical magnetic particles having a tap density of 2.7
[err] a linseed oil absorption of 9 m+/100 g, and a BET specific surface :

area of 6.7 n2/g. 25 A magnetic toner and a devel oper were
prepared in respeetetqahoerbhacknpﬁra&phs.l except that the above-prepared,
spherical magnetic particles -34- were used instead of those used in

Exanpl e 1. The thus oBbei reauitsepspeshaun dnbffabledappeaningage formation
test in the sane nmanner as in Exanple 1. Wen the surface of the
phot osensi t i pereingft@Fwas observed after the. successive copying test,

t here was fognd dangge due to thg formation of the pellet of the spherfcal
magneti c par e shown.in Tabl e appearing her ei naf t &Y.
10, Comagati ve EXAMD) o PRIRE 0o R R B PR BRI
tap density pi 0.4 g/ E§§ dénLiP&eSQ 8l.Y @9%8”” ho'iiﬁfseié 834100 g and a
absorption of 34 m1/100 g and a BET speciflc surface
area of 7 mzlg were subjected to a disintegratlon
treatment, thereby to prepare magnetic partlcles in a
10 cubic crystal system having a tap density of 1.0
g/cm e a llnseed oil absorption of 19 ml/100 g, and a
BET SpeCLflC surface area of 8 5 mzlg.
A magnetlc toner and a developer were
prepared.in.the sene manner as in Example 1 except
15 that the above—prepered magnetic particles in the
cubic crystei system were used instead of the
spherical magnetic particles usea in Example 1.
The thus obtained develeper_was subjected to
an image formation test in the same manner as in \_)
20 Example 1. The results are shown.in Table appearing

hereinafter.

25



15 BET specific surface area of 7 n2/g and predom nantly conpri.sing
magnetic particles in a cubic crystal system which had not been subjected
to a disintegration treatnment were used instead of those used in Exanple 1.
20 The thus obtained devel oper was subjected to an inmage
formation test in the same manner as in E3gRple 1. As a result, there could
be obtained a | ower toner inmage density as conpared with that in Exanple 25
1. [Further, the copied inmge obtained fromthe original inage conprising

t he checkered ppt-e+R—as—shevwir+Ar-i-gu-e—5—showed -0 e defects, with
- b u g [

35- respect tol O Iack ort ong. The fresultis.are <ho n Tabl e
appeari ng hereipart P agdl e Magneti c
particles in arg cS-." ys a s %3 Ragilng tla jiqigy of 0.4 g/cnB, a
| i nseed oil absp ithE of| 3 1pF ¢ 4rld BHTgspe&ti|fec surface area of 7
M2/ g Were subj et dd a | si nt egfatijon ftreat t} t ereby. prepare
magnetic particfes 11 a 1o T u&c TSt —syst gll%yin a density of
1.0 [err] a linseed g#algsgrptgong)f §9 m&1(0sgy gamga iispemflc
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A magnetic toner and a devel oper were prepared in the sane manner as in
Exanpl e 1 except 15 that the above-prepared nagnetic particles in the
cubic crystal system were used |nstg§d of the spherical magnetic particles
used in Exanple 1. The thus obtain aeveloper was subjected to an inmage
formation test in the same manner as in 20 Exanple 1. The results are s
shown in Tabl e appearing hereinafter. 25 g - 36- [e;ri 0 [-37i Exgnple 5
Spheri cal nagﬂgmépepgrticles having a tap density o err] and a

linseed oi | "absorptron of 20.3 m /100 g were subjected to a di sintegration’

5 treatnent, therebys xefxégmUﬁa§ﬁ$E{ Cﬁérﬂﬁgﬂgglﬁa@fﬁélg| having a tap
density of 1.7 g/ cnB, %.Ilnseed ol | absorption of 16.4 m/ e%Pg The

above- nment i chesBphest chl0 rgyte? iandad t1iThesedl6£L AbSbAHEISRLSON
60 wt.parts 10 Styrene-butyl acrylate copol ynmer - 100 wt. pakts
20.3 m1/100 g were subjected to a disintegration e
5 treatment, thereby to prepare spherical magnetic
particles having a tap density of 1.7 g/cm3( a linseed
oil absorption of 16.4 m1/100 g,

The above-mentioned spherical magnetic

particlesfafter disihtegration 60 wt.parts coe
10 Styrene-butyl acrylate copolymer 100.wt.parts ~
(copolymeriietion weight ratio = 8:2,
weightéaverage molecular_weight: abeut
250,000) |
Low-molecular weight polyﬁropylene | 3 wt.paits
15 (weight-average molecular weight: about |
15,0000
Chromium comélex of monoazo dye 2 wt.parts
(Bontron S-34, mfd. by Orient
Chemical K.K.) N

20 The above components were.melt—kneaded by
means of a hot roller heated up'to 160 °C, and the
kneaded product, after cooling, was coarsely crushed
to about 2 mm by means of a hammer mill, and then
finely pulverlzed to about 10 mlcrons by means of a

25 jet mill. The flnely pulverlzed product was
classified by means of a wind—force classifier thereby

to prepare a magnetic toner. The thus prepared toner



(copol ynmeri zation weight ratio = 8:2, weight-average nol ecul ar wei ght:

about 250, 000) Low- nol ecul ar wei ght pol ypropyl ene 3 wt.parts 15

(wei ght - average nol ecul ar wei ght: “a@bout 15, 000) Chromni um conpl ex of nonoazo
dye 2 wt.parts (Bontron S-388nfd. by Orient Chenical K K. ) 20
The above conponents were nelt-kneaded by neans of a hot roller heated up
to [err] and the kneaded product, after cooling, was coarsely crushed to

bout 2 b f h N t hen fi I i zed t bout
107 orons by M Sro st SYandts martinle Hias $h I M Har s andie uns
I ified b i 0\ | L f t
mmgnet | o toner Dot WO ool siinfe St "iled (e, HERT .o
ticl [ ' t 3(2 fy ot
par 1l o havi Mo At B 8y B ulclond) ot BB s Xy

numbs#. 5 number .Ihe above magnetic toner was mxed with 0.4 wt. % of
negativel y chargeabl e hydrophobic colloidal silica thereby to prepare a

devel oper. §he devel operrhiisbovd aRREEIE dnddy ivas klSed with 0.4
wt. & of negatively chargeable hydrophobic colloidal
éilica thereby to prepare a developer.

The developer was subjected to a copying test
C by using a commercially available copying machine
~ 10 (trade name: Laser Beam Printer LBP-8AJ1, mfd. by
Canon K.K.). A successive coéying test of 10,000
sheets was'conducted under low temperature-low
humidity conditions by using an original sample image
wheréin thin lines of 100 microns were arranged at a
15 pitch of 100 microns. The resultant toner image
retained an image density (Dmax) of 1.3 or above and
were excellent in reproducibility of thin lines, from
the initial stage.
Kv/ Exaﬁgle 6
20 Spherical magnetic particles having a tap
density of 0.7 g/cm> and a linseed oil absorption of
30.8 m1/100 g were subjected to a disintegration
treatment, thereby to prepare spherical magnetic
particles having a tap density of 1.2 g/cm3 and a
25 linseed oil absorption of 25.2 ml/100.-q.
A magnetic developer was prepared in the same

manner as in Example 5 except that the above-prepared



by using a commercially avail abl e copyi ng machine 10 (trade nane: Laser
Beam Printer LBP-8AJ1, nfd. by Canon K K. ). A successive copying test of

10, 000 sheets was conducted under kﬁg_teﬂpérature-IOW/hunidity condi tions
by using-an original sanple inage rein thin lines of 100 m ¢rons were
arranged at a 15 pitch of 100 mcrons. The resultant toner inage retained
an i mage density (Dmax) of 1.3 or above and were excellent in

roproduct bl | shiePicall hanBtic badPikigs Werdustdnstosamaee © 20 =

Spherical maghetic particles having a tap nsity o err] and a

linseed oi | ehsséPrhsad 2h #afpil/ 5Q0 g were subjected to a disintegration
treatnent, thereby to prepare spherical magnetic particles having a tap

density of 1.2 g/cnB oRe &hds obtaiaed devedbperpPbhowedl gdoa2 m/100.g. A
magneti c devel oper’ was prepared in the same nanner as in Exanple 5 exce?}

t hat the abodevelepingdcharadterdghtdeiscal nmagnetic particles were used
I nstead of those used in Exanple 5. The thus obtained devel oper showed good

devel opi g cGomparativei ExambleCSnparati ve Exanple 5 A magnetic devel oper

was prepared in the sane :
A magnetic developer was prepared in the same

manner as in Example 5 except that magnetic particles
in a cubic crystal system having a tap density of 1.4
g/¢m3, a linseed oil absorption of 23.2 ml/100 g were

10 used instead of the spherical magnetic particles used
in Example 5.

The thus obtained developer was subjected to
an image formation test in the same manner as in
Example 5.

15 As a result, the resultant image densities at
the initial stage and aftef the successive copying
were as low as 1.0 or below, and the developer did not

show sufficient image forming characteristics.

Comparative Example 6

20 A magnetic developer was prepared in the same
manner as in Example 5 except thatlmagnetic particles
in a cubic crystal system having a tap density of 0.5
g/cm3,_a linseed oil absorption of 18.0 ml/100 g were
used instead of ﬁhe spherical magnetic particles used
25 in Example 5.
‘The thus obtained developer was subjected to

an image formation test in the same manner as in



manner as in Exanple 5 except that nmagnetic particles in a cubic crystal
system having a tap density of 1.4 g/cnB, a linseed oil absorption of 23.2
m A100 g were 10 : used instead of the spherical magnetic particles used in
"Exanpl e S. The thus obtai ned devel oper4dms subjected to an image formation
test in the same manner as in Exanple 5. 15 As a result, the
resultant image densities at the initial stage and after the successive
copying were as lowas 1 .0 or below, and the devel oper did not show
sufficient imagexampkend.characteristics. Conparative Exanple 6 20

A magneti c devel oper was_prepared . in the sane, manner as in Exanple 5 except

that magnetic particles PP & Fe®REt crthe resyLbant niagR denshtyicadkity of
0.5 g/ cnB, i ' bsor pt i 18.0 100 i nstead of
the apherical rEpReipiEialiFErde Weralos, sl EhippiiadS SeasThus bt a ned
d L ) i t i f ti test, in.t - i
Ta0- Exampl e 5. SR Fhy feBoadBcin VR RS e S N T e
stage was Igmn @ggyigs_inage density gradually decreased in the course the -
successi ve

\_
10
15
o
20

25



copying. 10 15 20 25 CLAI M5 1. A magnetic toner, conprising a binder
r a8 mmmm“ c material conprising spherical magnetic particles,
\Nﬂ“‘“\m 8l c material hasyp_tap+5 'density of 1.2 -'2.5 [err] and a
| I mseed %oi I* aBsorption of 5 - 30 nf/loo g. 2. A magnetic toner according
to Claiml, wherein the nmagnetic material has a linseed oil 10 absorption +
of 10 - 25 nl /100 g. 3. A magnetic toner according to Caim1, wherein
“the magnethcapperial has a linseed oil absorption of 12 - 17 m /100 g. 15.
4. A magrettc-toner according to aim1l, wherein the nagnetic nateri al
conpri ses sphetjcal Anaggaet fcpeohes| ceomprisihava birdepbrasird t hrough a
di sintegration treatment conducted by a pressure 20 di spersing machi ne
havi ng a | and- apphgheticoimaterial dompnisingt spherfcal magnghéci c toner
according to Caim1, wherein the nagnetic material has a coercive for &g jof

particles, wherein the magnetic material has a tap /
5 density of 1.2 - 2.5 g/cm3 and a linseed oil

absorption of 5 - 30 m1/100 g.

2. A magnetic toner according to Claim 1,
wherein the magnetic material has a linseed oil

10 absorption of 10 - 25 m1/100 g.

3. A magnetic toner according to.Claim 1,
wherein the magnetic material has a linseed oil
absorption of 12 - 17 ml1/100 g.

15

4. A magnetic toner according to Claim 1,
wherein the magnetic material comprises spherical ' ——
magnetic particles which have been obtained through a
disintegration treatment conducted by a pressure ~

20 dispersing machine having a load-applying roller for

disintegration.

5. A magnetic toner according to Claim 1,
wherein the magnetic material has a coercive force of
25 40 - 80 Oe as measured at a magnetic field of 10,000

Oe.



25 40 - 80 [err] as neasured at a magnetic field of 10, 1%“
magnetic toner according to Claimb5, wherein the magnet M' """" ,m
saturation magneti zation (as) of 60 = 90 enu/g, a residual rfaghettzati on

[err]

of 3 -

9 enu/g, and a ratio dﬁ_ [err] of 0.04 - 0.10 as neasured at

a.magnetic field of 10,000 Ce. 7. A rregnetic toner according to Caiml,
wherein the magnetic material is contained in an 10 anmount of 30 - 150 wt.

parts

per 10

O wt. parts of the binder resin. 8. A magneti c toner

according to O aifr 7 Wﬁﬁti%et@%eﬁc¢@§¢#ﬂ%d?ﬁ)r¢]§b‘§“a56tyr ene-acrylic
15 acid al kyl ester copol ymner. jyﬁ;::jgetlc toner according to Claim?7,

wherein the Hl'l?ﬁl'é?i @ Wﬂﬁ#%‘és‘“aat%’{

| 20 10. t] ding to Q wh th
b1 naet  esi n TR LRETOR )0 Er 80 298" me %g%é"é%ﬁ} Char geabl o one

conpenent -ty

t oner

and ne

ngas rﬂat%’iﬂ?-’k"‘hm d ester

LR (oS0 BE 7 1% SRR ey RGOl © oot ©

magnetic tgoneg F@”péf S0'¢4 - N{f'as measured at a magnetic field

b/

10

15

20

25

of 10,000 Oe.
7. A magnetic toner according to Claim 1,

wherein the magnetic material is contained in an

amount of 30 - 150 wt. parts per 100 wt. parts of the

binder resin.

8. A magnetic toner according to Claim 7,
wherein the binder resin comprises a styrene-acrylic

acid alkyl ester copolymer.

9. A magnetic toner according to Claim 7,
wherein the binder resin comprises a styrene-

methacrylic acid ester copolymer.

10. A magnetic toner according to Claim 7,

wherein the binder resin comprises a polyester resin.

11. A negatively chargeable one component-type
developer, comprising a negatively chargeable magnetic
toner and negatively chargeable hydrophobic silica

fine powder, said magnetic toner comprising a binder

X



resin, a negative—charge controller, and a magnetic material conprising

nmA: bC particles, wherein the magnetic material has a tap
jﬂ“’”’ﬂﬂ"ﬂ[gﬂﬁﬂl& 5 g/cnB and a +#Bseed oil 5 absorption of 5 - 30 nl /100
g* 12. t avel.Oper according to Claim11l, wherein the magnetic materi al
has a linseed oil absorption of 10 - 25 m /100 g. 10 13. A devel oper .
according to Claim1ll, wherein the magnetic material has a |linseed oi
absorption vesin,-algegative gharge controller,dand| ap@agnesdeding to daim
11, wherein the magnetic naterial conprises spherical magnetic particles
whi ch have BREariplaremerisinggarhenisaht B3gReLLR Pﬁﬁﬁiﬁgﬁﬁvconducted by a
pressure dispersing nmachi pe having a | oad-applying,roller for 20
di sintegration. 15. WhﬁFﬁSVeFBﬁengﬁﬁsgﬂiHﬁggﬁxﬁiapﬁﬁli,tﬁﬁerein t he
magneti c material ha oergiye forge of, 40,5 80 [err]l as neasured at &
magneti c fi 8FBSY Y16?o€o£c%.£z§ 369m3_§98e9eﬁaﬁﬁﬁehceb ding to Caimi5:

wher ei n gheagggps£ignng%egi§I38a317153t&[atiqn-nagnetization

12. A developer according to Claim 11, whefein
the magnetic material has a linseed oil absorption of
10 - 25 ml/100-g. | |
10 |
13. A developer accordiﬁg.to Claim 11, wherein
the magnetic material hasta linseed oil abéorption 6f

12 - 17 ml/100 g.

15 14; A developef accoiding Ed Claiﬁ i1, wherein
the magnetic material comprises spherical magnétic
particles which have been obtaiqed through a
disintegration treatmént conducted by a pressure
dispersing machine having a load—applying roller for L

20 disintegration.

15. A éeve;oper aééqrding to Claim 11, wherein
the maghetic matefial”has a coercive force of 40 -~ 80
Oe as measured at a magnetic field of 10,000 Oe.
N _ _ | _ _ .
16. A developer according.tb Claim 15, wheréin

the magnetic material has a saturation magnetization

“



-44- (as) of 60 - 90 enmu/g, a residual magnetization | of 3 -
and a ratio of [err] of 0.04 - 0.10 as neasured at a mag “““‘ \mﬂg
10,000 [err] 5 - 17. A devel oper raccording to Caim “ﬁm

i

g\

magnetic material is contained in an _gpount of 30 - 150 wt+ parts per 100
w. parts of the binder resin. 18. A devel oper according to Claim17,

wherein 10
copolyner

anopunt of
t oner .
I mage on t
s
\_/

the binder resin conprises a styrene-acrylic acid al kyl ester

19. A devel oper according to Claim17, wherein the binder
résin conprised oy )sofr Gloe-rmOhamnylgl,caamediaﬁaasmgneemﬁhwah (2. A
devel oper according to Claim 17, wherein the binder resin conprisSes a
pol yester resi ®f 30~ 9 emtr/qg, Andeaekamdp accqy/dgnoft 0.C4ai-M0110 walser ein
the negative charge controller is contained in an amoynt of 0.1 - 0.9 w.
part per 100 wmeasyred gt shmagneddc fdeld o£510,00020e. A devel oper
accogding to Caim1ll, wherein the silica fine powder is contained in an

h

10

15

20

25

0.3 - 1.0w. part per 100 wt. parts of the magnetic - 45 -

n im forn1n nmet hod, conpr|3|ng formng a digital |atent
Surfgge eloper according to Claim 11, wherein

the magnetic material is contained in an amount of 30

- 150 wt. parts per 100 wt. parts of the binder resin.

18. A developer according to Claim 17, wherein
the binder resin comprises a styrene-acrylic acid

alkyl ester copolymer.

19. A developer according to Claim 17,'wherein
the binder resin comprises a styrene-methacrylic acid

ester copolymer.

20. A developer according to Claim 17, wherein

the binder resin comprises a polyester resin.

21. A-developer according to Claim 11, wherein
the negative charge controller is contained in an
amount of 0.1 - 0.9 wt. part per 100 wt. parts of the

binder resin.

22. A developer according to Claim 11, wherein
the silica fine powder is contained in an amount of

0.3 - 1.0 wt., part per 100 wt. parts of the magnetic



5 of a latent Tmage-bearing nenber, formng a |ayer of a devel oper as

3'"“@"& f claims Lto 22 on a devel oper-carrying menber, and
1 u""nulnum charging the magnetic toner, and transferring the
magnéti k tbner maving 10 triboel €8Pric charge fromthe devel oper-carrying

menber to the | atent inmage-bearing nenber in a devel oping position in the .
presence of an alternating electric field or a pulse electric field,

thereby to forma toner inmage on the | atent inage-bearing nenber. 15 24. A ;.
met hod accor@Pfif*to C aim 23, wherein the alternating electric field is
based on an AC bi as conponent having a frequency of 200 - 4000 Hz and a
peak-to-peak val ue (Vpp) of 500 - 3000 V. 20-25. A -nethod according to

claim23 wherebs a RR03hLYE Eothifl hAtRR,' WAAprisihgried on the |atent
and.t

I mage- bearing nenber, he magneti c tone’ has negative triboelectrice |

charge. 25  -46- 2@orfiiRBIBCHIiGANCN ateRt ARkigdl b dhel ISuiFhicat ed | N\
Figure 1 of the acconpanying draw ngs. 27. A rmagnetic toner
substantsal by asidesati bRegelbBaring @@bek,t he exanpl es. _
forminé a layer of a developer as claimed in any
©of claims l.ﬁb 22 on aﬂdevgloger—ca;rying mgmber,_and
triboélectrically charéing the magnetic toner, and
transferring the magnetic toner having
10 triboeleétric charge ffom the dgveloper-carrying
member to the latent image-bearing member in a
developing position in the presence of an alternating
electric field or a pulse electric field, thereby to
form a toner image on the latgnt image-bearing member.
15 |
24. A method according to Claim 23, wherein the
alternating electric field is based on an AC bias -
component having a frequency of 200 - 4000 Hz and a
peak-to-peak value (Vpp) of 500 - 3000 V.
20
25. A method according to Claim 23, wherein a
negative digital latent image is formed on the latent
image-~-bearing member, and the magnetic toner has

negative triboelectric charge.



28. A nethod of formng an i mage according to cIa|n1\‘\\\\\\:ﬂﬁﬁ?ﬁﬁﬁwﬂ4~
as hereinbefore described with reference to and as illu Mi@ﬂ '”A[W

and 4 of 10 t‘he acconpanyi ng drawnngs 29. A et he A A?#yﬁan
I mage substantially as described in any of the exanples.

met hod of making a magnetic toner substantially as descrlbed I n any of t he
exanpl es.

) - 46 -
26. A magnetic toner substantially as illustrated in

Figure 1 of the accompanying drawings.

27. A magnetic +toner substantially as described in
5 any of the examples.-
28. A method of formihg an image according to claim
23 and substantially as hereinbefore described with
Y

reference to and as illustrated in Figures 3 and 4 of

10 the accompanying drawings.

29. A method of forming an image substantially as

described in any of the examples.

15 30. A method of making a magnetic toner substantially

as described inlany of the examples.




