o The present Lo
‘i nventi on relates to an electrophotographlc apparatus, a process cartyitge ™~ .*
and an i mage form ng met hod respectively using a magnetic brush fo

chargi ng an el ectrophot ogr aphi ¢ phot.osensitiveifenber. 10 Q M\p
Htherto, a large nunber of electrophoto- graphic processes have been

known. In these processes, an electrostatic latent image is forned on a

photosen3|t|ve menber conpr|3|ng by chargi ng
means and i magew se exposure 15 §g§ﬁ§h9§ﬁﬁﬁﬂgﬁ%ﬁfgﬁgiﬁﬁ*ﬁ%ge i s devel oped-
and visualized with a tonerpratkgst OARTIRIDEE AD IMNIUH FORRONG IMETHOD! er

transferred onto a transfer-receiving material, such as paper, as desired,
fixed by heating, pressing, heating and pressing, etc., to obtain a copy 20

or a print. The residuaIDtoper ,Qn_the ‘hotosen5|t|ve menber
W t hout bei ng transferFed= T € : The above st eps
are 5 The present invention relates to an
electrophotographic apparatus, a process cartridge and
an image forming method respectively'using a magnetic
‘brush for charging an electrophofographic
photosensitive member.
- 10 ' Hitherto, a large number of electrophoto-

graphic processes have been known. In these
processes,-an electrostatic latent image is formed on
a photosensitive member'comprising a photoconductive
material-by charging neane and imagewise exposure

15 means, then the latent 1mage is developed and
visua11zed with a toner, and the resultant toner image_
is, after transferred onto a transfer-receiving
material, such as paner, as desired, fixed by heating,

- pressing, heating and pressing, etc., to obtain a copy

20 or a print. The residual toner remaining on fhe
photosensitive member nithout.being transferred is
removed in a cleaning steps. 'The above steps.are
repeated. | ‘

In recent years, various organic

25 photoconductive substances have been developed as a

photoconduct1ve substance for electrophotograph1c

photosens1tive member, and accordingly a function



repeated. In recent years, various organic 25 photoconductive substances
have heen devel oped as a photoconductive substance for el ectrophotographic
photosen5|t|ve menber, and.accordingly a function  -2- separation-type
phot osensi tive nenber in¢cluding a l.am nation of a charge generation |ayer
and a charge transport layer is conmercialized2and | oaded on copying -
apparatus, printers, facsimle apparatus, etc. 5 In such

el ect r ophot ogr aphi c apparatus corona di scharge nmeans have been
conventional ly used as_char ut arﬁbacco ani e

difficulties, such as ﬁﬁggﬁ?g é&§zgf Bh?éﬁifgsé quéﬂ%g%éﬁ§ D% ilter
for remving the 07onSamiSaul sh Nt bNchafie Gehdraelbm1ugaRNinAHl A hacr case

in running cost of the apparatus. As a technical solution of such
difficulties, a char gltn@nspbht)dla’mr s ncomneiregal ivged @ndr Leadesl on
' o ~ copying apparatus, printers, facsimile apparatus, etc.

5 ° In such electrophotographic-apparatus, corona
discharge means have beehjconventionally used'as
charging means, but are accompanied with difficulties,
such as occurrence of a large amount'af ozone apd a
.fiiter fof rempvihg the ozone, resulting in a size

10 enlargement and an increase in running cost of the

- apparatus. ' _

'As a technical solution of such difficulties,
a.charging method for minimizing the occurrence of
ozone has.been developed, whereig a charging means,

15 such as a roller on a blade is abutted to the
photosensitive member surface to form a narrow gap in
the proximity of the contact portion where a discharge
appearing to foilqw the Paschen's law ocdurs. Among
thése, it is preferred to use a roller charging system

20 -using a charging roller as a charging means in view of
the chafging stability.

The éhafging is effected by discharge froﬁ
the charging member to a charge-~receiving member, so
that the charging is started by appliCafion of a

25 voltage exceeding a.certain threshold. ?or example,.
in case of abutting a aharg;ng roller against a

photoSehsitive member having a ca. 25 um-thick



ozone has been devel oped, wherein a charging neans, 15 such as a roller on
a blade'is abutted to the photosensitive nenber surface to forma narrow
gap in the proximty of the contact portion where a discharge appearing to
foll ow the Paschen's | aw occurs. Anpbng these, it is preferred to use a
roll er charging system 20 wusing a charging re8+er as a charging neans in
view of the charging stability. The charging is effected by discharge from
t he chargi ng nenber to a charge-receiving nenber, so that the charging.is

started by applicati Onh?{:.ogergssl.ti\\/rgl igﬁeer %éﬁgggép%a%ncgrrég}bﬂct hreshol d.  For

exanpl e, in case of abd 'ng a chargng rolrer adains otosensitive
menmber having a ca. 2pnBEbédidiector, - Hhe HUiEASE NSddndQ all a¥LrHePNPri si ng an

or gani ¢ photoconductor, the surface potential of the photosensitive nmenber
is started to increasehbposensitdxei nember dsvestaxipd ¢o dncréaEe byl ts or
above and appliCation of a letagé of ca. 640 volts or above and
'5 .-thereafter increased linearly proporti§na1 to an
| applied electric field at a slope.of'l. Hereinafter,
the threshold;voltage is defined as a charge
initiation voltage Vth. 1In othér words, in order to '
‘"obtain a'surfaée botential'Vd on the photosensitive |
10. member, a'largef DC voitage of Vd + Vth has to be
| applied to the charging_roller. 'Fu;ther, the
resistivity of the charging roller can vary
cofiespOnding to a change.in environmental conditions,
so that it has been difficult to control the pétehtial
15 of the photosensitive member at a desired value.. |
" For this reason, in order to accomplish a
. further uniform charging, it has been proposed to use
a DC + AC charging sfstem of'applying to a charging.
roller a voltage obtained by superposing an AC voltage
20 having_a peakfto—ﬁeak voltage of at least 2 x Vth on a
DC voltagé corresponding to a desired Vd as disclosed
in Japanese Laid-Open Patent Application (JP-A) 63-
149669. This aims at taking advantage of a poteﬁtial
smoothening effect of the AC voltage, and the |
25 potential of the charge-receiving member is converged

to a central value Vd of the AC voltage, which is less

affected by a change in external conditions.



5 thereafter increased |linearly proportional to an applied electric field
at a sl dpe of 1. Hereinafter, the threshold voltage is defined as a charge
initiation voltage Vth. In other words, in order to obtdin a surface
potential Vd on the photosensitive 10 nmenber, -a larger DC vol tage of Vvd +
Vth has to be applied to the charging roller._gurther, the resistivity of
the charging roller can vary corresponding to a change in environnental
conditions, so that it has been difficult to control the potential 15 of

t he phot osensitive nmenber at a desired value. For this reason, in order to

acconplish a further uniform cRaFRf ffiareing fethad, (GPRERRY #Tt BroREmiFbe +
AC chargi ng system of cﬁgp&w%ggﬁog) Hedl 58 5cgﬂagg\§§?rlg%%&%?sﬁbt ai ned by

super posi ng an AC vol tage ving a peak-to-pea at least 2 x

Vth on a DC vol t age catiEsdiagdiangischargeesromthéd charging nembdri to Jganese
Lai d- Open Patent Application (JP-A) 63- 149669. This ains at taking -
advant age of a pot ent Phet ikéve membereer ehangecraceiving gembard ithe 25

P e B bt b R BB Yo bV AEgsag REBera) valve VO
excess of a required surface potential of the
photosensitive mémber. .Further, as.a result of.
application of the AC electric fieid, new problems

" have occut:ed, such as the occurrence of vibfation of
10 the charging member and the photosensitive member and
a noise accompanying the vibration (heréinafter
reférred_to as *AC charging noise" and accelerated
deterioration of the photosensitive member surfaée due
‘to thé discharge.
5 .On the other hand, there has been known an
| image forming method wherein a phbtosensitive member
having an electroconductive protective.film ié charged
by using electroconductive fine barticles as disclosed
in JP-A 61-57958. The JP reference contains a
20 description to the effect.that_a photosensitive member
having a semiconductive protective film having a '
resistivity of 107 - 1013 ohm.cm can be charged
uniformly, without irregularities and without causing
charge-injection into the photosensitive layer by
25 using'eléctrocqnductive particles having é resistivity

010

of at most 1 ohm.cm, whereby good image

reproduction can_be accomplished. According to this



affected by a change in external _conditions. In the chargi ng net hod
(contact or proximty charging-nmethod) based on a chargi ng mechani sm
utilizing a discharge fromthe charging nenber to the photosensitive nenber
or charge-receiving nenber, it 5is still necessary to apply a charging

vol tage in excess of a required surface potentsal of the photosensitive
menber. Further, as a result of application of the ACelectric field, new
probl ens have occurred, such as the occurrence of vibration of 10 the
chargi ng nmenber and the 8h0t05ensitive menber and a noi se acconpanying the-

vi bration (herei naft e™et8pPer g 1foPIESItIE ERPEFIRPTGCERITERRE &cel er at ed
deterioration of. the Q;lggﬁgg&.glgﬂdv of’?é‘%icﬁ%&@&%éﬂﬁep&&iétlﬁsoghs%ﬁérﬁ@- 15

On the other hand, ther een known an 1rmage formng nethod wherein a
phot osensi tive nmenber chargig Abut! ehér ctarydngt eFeiqifenicgCisVEoW.i IMmis
charged by using el ectroconductive fine particles as disclosed
Further, as the transfer residual toner on the
5 photosensitive membér is scraped by the conductive
particles as the chargihg mémber, the toner is _
attached to the charging member, whereby the charging
performance'is liable to be changed. |
| ' Further, it has been desired to charge a
i0 photosensitive meﬁber by difect injection of charge.
‘So-called injection charging method of
injecting a chargefto a trap 1eve1_at the surface of a .
photosensitive mémbér by applying a voltage to a
contact charging member( such as a charging roller, a
15 charging fibér brush, or a charging magnetic_brush has
been reported in; e.g., Japan:Hardcopy 92 Annual- Paper
Collection P. 287, "Cohtaét_Charging Performance by
Uéing_Electroconductive Roller” (in Japanese).
According to the method, a photosensitive member which
20 is insulating in the dark is subjected to injection
charging by a low-resistivity charging member
supplied with a voltage, so that the method
essentially requires that the charging member has a
sufficiently.low resistivity and an
25 electroconductivity-imparting substance'(such aé
conductive filler) is sufficiently exposed to the

surface. Aécordingly, the above paper describes that



in JP-A 61-57958. The JP reference contains a 20 description to the effect"’
that a photosensitive nenber having a sem conductive protective film having
aresistivity of [err] ohmcm can be charged uniformy, without
|rregular|t|es and wi thout causing charge-injection into the photosen3|t|ve
| ayer by 25 wusing el ectroconductive particlesghaving a resistivity of at
nmost [err] ohmcm whereby good i mage reproduction can be acconpli shed.
According to this -5- nethod, it is possible to prevent occurrence of

brati on .and noi se. whi ch. have been obl e t he AC, char but the
Char i ng et i1 cioncy | PHBGGReT A BAmbEY RREerPAR (ERPFAEPR A ASIFIY t he

5 photosensitive menbgg;hSos HrRSH- Q&h&&&%f%@néﬂﬁféfﬁa RehbeF|Bsiay hhe
chargi ng nmenber, the toner is attached to the charging nenber, ereby the

char gi ng perfornance isaffialdntlyolbe résmq;adztfuhtheh;gh%hﬁm&ﬂﬂtwen deS|red
to charge a '
environment. According to our study, a charging
5 member capable.of effecting a sufficieht charge'
injection to a photosensitive member may have.a
resistivity of at most 1x103 ohm.cm, above which a
difference begins to occur between the applied voltége
and the charge.potential so that the- stab111ty of
10 charge ‘potential is 1iab1e to be 1mpaired.
| However, when such a ¢charging member having a
low resisti#ify is actually.used,_an excessively large
leakage cuftent is liahle.to flow into scars or
pinholes formed at the phetosensitive member sufface,
15 several difficulties are caused, such as insufficient
charging in the neighborhood, enlargement of the
pinholes and cohduction breakdown of the charging
h mehber. | |
In order to prevent these problems, it is
20 necessary to provide a resistivity on the_order_of
| 1x104 ohm.cm to the charging member. At this level of
resigtivity, however, the charge ihjection peffdrmance
into the photosensitive member is lowered, so that the
effective'charging cannot be perfermed, This is a
25 contradiction. : |
Accordingly, it has been desired to selve the

above-mentioned problems in a contact-tfpe charging



10 photosensitive menber by direct injection of charge. So-called

i njection charging nethod of injecting a charge to a trap |level at the
surface of a photosensitive menber by applying a voltage to a contact ,
chargi ng nenber, such as a charging roller, a 15 charging fiber brush, or
a charging magnetic brush has been reported imn/-e.g., Japan Hardcopy 92 -
Annual Paper Collection P. 287, "Contact Charging Performance by Using

El ectroconductive Roller" (in Japanese). According.to the nethod, a

phot osensi tive menber qufi & 20an! ﬁédés'fbi‘ﬁiﬁ@ detnbliCudiK dusnsabi ected to
I njection charging by a lowresistivity chargi ng nen%er supplied with a

vol tage, so that the oralmichgedeenteal Mpreespecilicahay, tie alsabgemg nenber
has a sufficiently low resistivity and an 25 el ectroconductivity-inparting
subst ance (such as cofegbiad, &of ﬁ?%l’eﬁf)l’ i1 copbingtden| § WQHSPATIING he '

surface. Accor d.i .ngl Y pgpfo:ang%\ég B}? p&arggs Errl%ggtsiotnh%{tich éaqfnot have been
' '5 accomplished without using a low-resistivity charging
member and prevention of pinhole leakagé on the
charge-receiving mémber whiéh.cannot have been
accomplished by using such a low-resistivity charging
ﬁember. | ' |
10 Further, in an image forming method using a
.éharging member contacting a charge—receiving member,
the charging member is'liablé'to-be'soiled (by toner
meltés;icking) to cause a chargihg failure leading to
image defects and is thus liable to cause a problem in
15 successive image forming performance. Also in the
method of'directly_injedting charge into a charge-
| receiving member, it is an urgent problem to be solved
for allowing image formation.on a 1arge number of
sheets to prevent the soiiing of the charging member

20 causing charging failure.

SUMMARY OF THE INVENTION
' An;objecf'of.the present invention is to |
provide electrophbtographic apparatus, process
25 .ca:tridge and image forming method, wheréin'good
charge injéétion is performed, the charging member is

less liable to be éoiled and therefore a good charging



t he chargi ng nenber preferably conprises an alum numfoil or. an

i on-conductive chargi ng nenber having a sufficiently low resistivity in a
high-hunidity environment. According to our study, a charging 5 nenber
capabl e of effecting a sufficient charge.injection to a photosensitive
menber may have a resistivity of at nost [err}8ehmcm above which a

di fference begins to occur between the applied voltage and the charge
potential, so that the stability of 10 charge potential is liable to be

i npai red. However, Q §He$5'ﬁ? c@g_ﬁgil)%a JRIRes S r&glgf‘%o%yi__lrl%%l stivity is

actually used, an exc 55|v age curren 1 S € to flowinto

scars or plnholes formed at- th&m@halﬁganswmgvgraaﬁheﬁnsuﬁfﬂﬁg,thérsemera
difficulties are caused, such as insufficient charging in the nei ghborhood,
enl argement of the pi pirovédedran edadtrenhatograpkitoapperatag, campgiagng:

e 0 oo 0 P bt B BRETE cobhobanlhRCSaRRY, B 01 0°
level of resistivity, JAQYEYSS ndsh8, ChAEGA1IsRI BEboNTPREEAS BIEE
| developing ﬁeans diéposed in this order opposite to
" the photosensitive member, wherein
said photosensitive'member has a surface
layer comprising a charge-injegtioﬁ-layer,

10 . said chatginé means in;ludés a chafging
member'c0mprisin§'magnetic pafticles.and disposed
coﬁtactable to the photosensitive member so as to

~charge. the photoéensitive member based on a voltage
received thereby,

15 '~ the magnetic particles have a volume
resistivity in the range of 1x10% - 1x109 ohm.cm, and

| ‘the magnetic particles have a surface layer
having a volume resisfivity of at most 1x10% ohm.cm.
According to another aspect of the present

20 invention;.there is provided a process cartridgé,
coﬁpri#ihg: an electrophotographic'photosensitive
member; and charging meaﬁs and developing means
disposed in thié order opposite to the photosensitive
member,'wherein o

25- said photosensitive member has a surface
layer cqmprising.é charge-injection layer,

'said charging means includes a charéing_



into the photosensitive nenber - is |lowered, so that the effective charging
cannot be performed. This is a 25 contradiction. Accordingly, it has been
desired to solve the above-nmentioned problens in a contact-type charging
-7- device or an inmage formng nmethod using such a charging device. Mre
specifically, it has been desired to satisfy ig_conbination a good charging
performance by charge injection which cannot have been 5 acconpli shed

wi thout using a lowresistivity charging menber and prevention of pinhole

| eakage on the charge-receiving nmenber which cannot have been acconpli shed
by using such a | ow r asmberyeenprisingi pronatiseparyirles and dispogedher, in

an image formng method usi _ .gpar ! enber . thact'ng a -
char ge-r ecei vi ng -nenbé‘?"fn%?ﬁgg%ﬁear& ﬁgené?ﬁ)r%pef’?ﬁ a%lm@mk’ﬁ bE° &5 *84 (by
toner nelt-sticking) téha?:@ﬂ_s@h@ Mﬁg.éﬁwiéi%l Hefbé S Hiised bR a voltage
| ieceived,thereby, ' |
5 the magnetic'particies have a volume
resistivity in the range of 1x10% - 1x109 ohm.cm,
the m?gnetic'pa;ticleS'have a surface layer
having a volume resistivity of at mést 1x10° ohm.cm,
_and |
_10 | . said electrophotographic photosensitive
member, charging means and deveIoping_meahs are
integrally supported to form a cartridge which is
detachabiy mountable to an_electrophotogfaﬁhic
apparatus maih body.
15 : According to still another aspect of the
_present invention, thére is prdvided an image forming
method, comprising the steps of:
chafging an electrophbtograﬁhic
photosensitive member by applying a voltage to a
20 charging member coﬁprisiﬁg magnetic particles and
disposed in cbhtact with the:photoéensitive member,
imagewise exposing the charged bhotosensitive
member’to form an electrostatic image on the
.photosensitive member, and
25 developing the electrostatic image( wherein
said photosensitive mehber has a surface

layer comprising a charge-injection layer,



i mge defects and is thus liable to cause a problemin 15 successive image.
f-orm ng‘performance. Also in the nethod of directly injecting charge into-~
a charge- receiving nmenber, it is an urgent problemto be solved for
all'owing image formation on a | arge nunber of sheets to prevent the soiling
of the charging menber 20 causing charging faitlpure. SUVMARY OF THE

| NVENTI ON An obj ect of the .present invention is to provide

el ectrophot ogr aphi ¢ apparatus, process 25 cartridge and i mage formng

met hod, wherein good charge inhectlon g menber is

h
less liable to be soiled and t Qﬁ(ﬁﬂgpgti d%ﬂﬂgfﬁg?g??ﬁf & aégmnerformance

can be retained over arddiatiRetyOth tAGCRAMUNDH Axide Preaedt ohh V&t a8,
there is provided an el ectrophot ographi ¢ apparatus, conprising: an -

el ectrophot ogr aphi ¢ phot osensi the enageeibic, pautic&eshhagprqgsueaase lazmgemnse

exposure means and 9
having a vplume resistivity of at most 1x10 ohm.cm.

5 . These and other objects, features and
advantages of the present inVention'will become more
apparent upon a consideration of the following
-description of the preferred embodiments of the
present invention taken in conjunction with the

10 accompanying drawings.

BRIEF DESCRIPTION OF THE'DRAﬁINGS
. Figure i is a schemetic illustration of an
embodiment of the image forming apparatus according to
15 the present invention. . |
Figure 2 is a schematic iIlustration of'an
apparatus for measuring the volume resistivity of
ﬁagnetic particles suitably used in the.present
invention.
20

DESCRIPTION OF THE PREFERRED EMBODIMENT

Figure 1 is a schematic illustration of an
embodlment of the image forming apparatus accordlng to
the present invention.

25 Referring to Figure 1, an_electrophotographic _
printer as an embodiment of the image forming

apparatus ineludes an electrophotographic



devel opi ng nmeans di sposed in this order opposite to the photosensitive
menber, ‘wherein said photosensitive nmenber has a surface |ayer conprising a
charge-injection |ayer, 10 ' sai d chargi ng neans includes a.charging
menber conprising magnetic particles and di sposed contactable to the
phot osensi tive nenber so as to charge the photblensitive nenber based on a

eby, 15 : the magnetic particles have a vol une
resistivity in the range of [err] ohmcm and the nmagnetic particles have a

vol tage received ther

surface |ayer having
Accordi ng to anot her
a process cartridge,
menber, and chargi ng

a. v LLeSLSEL VLY lLer hm.¢nl .

Do by 3 bl BhoPladli L8l B
GAMPRé Sdit@ctbn b G’ APHes OGnAPFhetdwlinseaatsive
means and devel opi ng neans di sposed in this order

opposite to the phot osbasging membebe?. imegewise Exposure meanss3i d

phot osensi ti ve nenber
| ayer, said charging

"5

10

15

20

25

has_a surface |l ayer copprising a c¢harge-injection
AESRLORTA ARBSS o ¢ APRPRG: means and Cleaning means
17 disposed in this order opposite to the '

photosensitive member 1 so as to surround the

photosensitive member 1.

As will be described in more detail, the
photosensitive member 1 has a charge-injection layer
as a surface layer.

| The charging member 2'compriSes maghetic
particles 2a which are formed info magnetic Srush or
ears erected under the action of a.magnetic field
exerfed by e magnet roller 2c enclosed within a non-
magnetic sleeve 2b and is eupplieg with.a'voltage from
a power supply 21. | _ |

The charging member 2 has te eatisff, in
combinatiqn, a function of satisfactorily injecting
eharge into the charge injection layer of pre#enting
the photosensitive member 1 and a function of
conduction breakdown of the charging member and the
photoseﬁsitive member caused by concentrationief a
charging'current at defects, such as pinholes formed
in the phofosensitiveemember. Accerdingly, the |
charging member may preferably have'a resietance of

1x10% - 1x10% ohm, particularly 1x10% - 1x107 ohm.

" Below 1x10% ohm, the pinhole leakage is liable to

I'S pr%vided



-9- nenber conprising magnetic particles and di sposed contactable to the
phot osensiti ve nmenber so as to charge the photosensitive nenber based on a
vol't age received thereby, 5 t he magnetic particles have a volune
resistivity . in the range of [err] - [err] ohmcm the magnetic particles
have a surface |ayer having a volune resistiviig-of at nmost [err] ohmcm
and 10 ) sai d el ectrophot ographic’ photosen3|t|ve menber , char gi ng
means and devel opi ng neans are integrally supported to forn1a'cartridge
whi ch is detachably munt abl e, t

h
body. 15 . AcCSFd g %ﬁl Fﬁbgﬁ% Ro Ogggégga ?oﬁ lg:@’%‘%(%seﬁt

invention, there is pnQybigdianpd rmaaeieam F!Qh ra&haedtowwllda By the steps
of : charglng an electrophotographlc :

resistance in the above—mentioned range to the
charging member 2, the magnetic particles constituting
5 the charging member shouid have a volume,resistivity
in the range of 104 -10° ohm.cm, preferably 104 - 107
ohm.cm, o |
'Incidentally, the volume resistivity values-
of magnetic particles described herein are based on
10 valves measnred in the following manner. |
A cell A as shown in Figure 2 is used. Into
the cell A havinc a sectional area S (=2 cm?) and held
in a gpide ring 16 via an insulating material 11,
'magnetic particles 15 are placed, and a principai
15 electrode 9 and an upper electrode 10 are dlsposed to
‘sandwxch the magnetic part1c1es 15 in a thickness d
(=1 mm), under a load of 10 kg. Under this state, a
voltage of 100 volts supplied from a constant voltage
supply 14 and measured by a volt meter 13 is applied,
20 - and a current passing'through the sample magnetfc
partic;es 15 is measured by an ammeter.lz.in an
environment of 23 C- and 65 %. |
"The magnetlc partlcles may preferably have an
average particle size of 5 - 200 pm. Below 5pm, the
25 attachment of magnetic brush onto the photosensitive
| member is liable to occur and, above 200 pm, dense

' erected ears of magnetic brush cannot be formed on the



phot osensitive menber by applying a voltage to a 20 chargi ng nmenber
conprising nmagnetic particles and disposed in contact with the :
phot osensitive nmenber, inmagew se exposing the charged photosensitive menber
to frorman electrostatic inage on the photosensitive nmenber, and 25 '
devel oping the electrostatic i mage, wherein saig-photosensitive nmenber has
a surface |layer conprising a charge-injection |ayer, -10- the magnetic
particles have a volune resistivity in the range of [err] - [err] ohmcm
and the magnetic parti%les have a. surface Iaygr ‘havi n% a v?l u%.resi stivity
: , o]
of at nost [err] ohm &m*B® “trias be.mq'?\lelsaé’lgn O oTIS® SBPEATY RAPIPes and
advant ages of the presgal abéva padeyéld 13COREY W ?EQG&?&EWJ%MG -
consideration of the follow ng description of the preferred enbodi ments of
the present invention108kem, iprrddcplacly d® wi 50 e so as to increase the:
surface area of the magnétic'particles and suppress
5 +the adverse effect of the toner melt-sticking. The
average particle size may be détermined as an average
of maximum axial lengths in horizontal direction of
100 parficleé selected at random by observation
through'an optical microscope or a scanning electrbn
10 microscope (SEM), -

'The magnetic particles used in the present
invention méy be surface-coated. Such surface-coated
magnetic éarticles may have coating forms roughly
classified as follows. That is, core magnetic

15 particles are surface-coated with (1) a résin layer
comprising a binder resin with eleétroconductive
particles disperéed therein or {2) inorganic substance
sticking thereto. The resultant surface—coating 1ayer
need not completely cover the core particles, but the

20 core particles can be exposed through the surface
layer. The surface layer can even be formed
discretely within an extent of accomplishing the
effect of the present invention.

. The core magnetic particlgs may comprise an

25 alloy or compound containing a ferromagnetic element,

-such as iron, cobalt or'nickel so as to provide

magnetic particles forming ears erected under the



10 acconpanyi ng drawi ngs. BRI EF DESCRI PTI ON OF THE DRAWNGS Figure 1 is a
schematic illustration of an enbodi ment of the i mge form ng appar at us
according to 15 the present invention. Figure 2 is a schematic
illustration of an apparatus for neasuring the volume resistivity of
magnetic particles suitably used in the present4dinvention. 20 DESCRI PTI ON
OF THE PREFERRED EMBODI MENT Figure 1 is a schematic illustration of an
enbodi nent of the inmage form ng apparatus according to the present

i nvention. 25 act D6k &f iaNflagfetid¥ig1d, tAEothCal AARNALIROH2REN C
printer as . an enbodi nent of the image form ng apparatus includes an

el ectrophot ographi ¢ Thphetmmebei hodifishber ofidadtionensi teduetdoandrr ot at | ng
in the direction of an arrow, and further includes a
mod1f1ed with respect to a composition into a ferrite
"having an adJusted composition, Zn-Cu ferrite reduced
5 with hydrogen or oxidized magnetite so as to provide a
preférable raﬁge_of volﬁma resistivity; The volume
resistivity may prefefably be in thezrange of 1x10%
ohm.cm - lxlololohm.cm, more preferably 1x104 - 1x109
ohm.cm, further preferably 1x10% - 1-107 ohm.cm, so
10 that an appropriate.Chafging performance is retained
similarly as in the initial stage even if the surface
layer is partially peeled off.
) .In the dase where thé magnetic particles
assume the coating form (1) above, examples of the
15 electroconductive partlcles may 1nclude partlcles of
metals, such as copper, nickel, iron, aluminum, gold
and silver, metal oxides, such as iron oxide, ferrite,
zinc oxide, tin oxide, antimony oxide and titanium
oxide; and carbon black. These electroconductiﬁe
20 particles may preferably have a volume resiStivity of
at most 1x107 ohm.am and a particle size of at_most'i
pm. The electroconductive particles may have been
surfacthreated, as desired for the purpose of
hydrophobicity-imparting and charging control.
25 Examples of the binder'resin may include:

homopolymers and copolymers of styrenes, such as

styrehe and chlorostyrene; mono-olefins, such as



chargi ng nmenber 2, inmagew se exposure neans 3, devel oping neans 4, transfer
~nmeans- and cl eaning nmeans 5 17 disposed in this order opposite to the

phot osensitive member 1 so as to.surround the photosensitive nenber 1. As
wi | |- be described in nore detail, the . photosensitive nenber 1 has a

char ge- |nject|on | ayer 10 as a surface |ayer. -The chargi ng nenber 2
conprises magnetic particles 2a which are forned into nmagnetic brush or
ears erected under the action of ‘a nmagnetic field exerted by a nmagnet .
roller.2c enclosed within a non- 15 nagneti¢ sleeve 2b and. is suﬂgl&ed

with a vol tage fron1aeﬁBK%?“%UﬁHPVYQEneTHEHQHEPﬁ H@WBBFYEe?%S
satisfy, in conbinatiQiedsf UG 48 oinflataczfua%owiaw eﬂrsﬁiémtechm;ll nto

the charge injection layer of preventing 20 : phot'osensitive nmenb

and a function of condenkzbate amplvdayn rﬁcﬁdhe cham@ﬁnn;eﬂenhyipnuuid:he

phot osensitive nember caused by concentration of a charging current at
defects, such as pi nhoBecpebemitt iichachd eHREEs cRuFh iafk meth¥bracsid@dedi ngl v,

the 5 ethyl acrylate, butyl acrylate, dodecyl acrylate,

acryl actyléte, phenyl acrylate} metyl methacr?late,
| ethyl methacrylate, butyi methacrylate, and dodecyl
methacrylate; vinyi eﬁhers, such as vinyl methyl
ether;'vinyl-ethyl ether and vinyl butyl ether; vinﬁl
10 ketones, such as vinyl methyl ketone, vinyl hexyl
. ketone and vinyl isopropenf; ketone. Examples of
particularly_representafive binder resins may include;'
polystyrene, styfene-alkyl acrylate copolymer,
styieneQacrylonitrile copolymer, styrene—butadiene
15 copolymer in view of diépersibility of
.electroconductive particles, film-forming
characteristic for constituting the éurface layer,
p?évention of toner melt-sticking and prodﬁctivity.-
Fuither examples may include: pqucarbonate, phenolic
- 20 resin, polyester,_polyurethane, epoxy resin,
| polyolefin, fluorine-containing resin, silicone resin
‘and polyamide. Particularly,'ih 6rder to prevent_the
toner melt—éticking, it is preferréd that the surface
layer_contain a resin having a low critical surface
25 tension, such as polyolefin, fluorine-gontaini#g'resin
and silicone resin.

Examples of fluorine-containing resins as a



25 <charging nenber may preferably have a resistance of [err] - [err] ohm'_

particutarly [err] - [err]q ohm Below [err] ohm the pinhole | eakage is
liable to -12- occur. Above [err] ohm a satisfactory charging is liable
to be hindered. In order to provide a resistance in the above-nentioned

range to the charging menber 2, the magnetic pes-ticles constituting 5 the
char gi ng nmenber shoul d have a volune resistivity in the range of [err]
[err] ohmcm preferabl y [err] ohmcm Inci dental I y, t he vol une

resistivity val ues of netlc article escri are ased o 10
val.ves ‘measured in thBHil TR e “g c%?llve a§°£‘§% °°ﬁ°l€ i s

used. Into the cell Affﬂaamga-%oﬁesiﬁﬁiyatnoﬁaﬁ@rss (suénl 86 rd:)nyqnqllbsffhé n a
guide ring 16 via an insulating material 11, nmagnetic particles 15 are

pl aced, and a princi pahnﬁ:ﬁedenleeﬂu@dme% anﬂfmonwaylem@ctrode 10 are
dlsposed to chlorotrifluoroethylene, dlchlorodlfluoroethylene,_
5 tetrafluorocethylene and hexafluoropropylene, with
another mohomer;' | |
| Examples of the silicone resin as a binder
resin may include: KR271, KR282, KR311, KR255, KR1S5
(straight silicone varnish), KR211, KR212, KR216, KR
10 213, KR 217, KR9218 (modifying silicone varnish). SA-
4, KR206, 1_<R5206_(s111c6ne alkyl varnished), ES1001,
ES1001N, ES1002T, ES1004 (silicone epoxy varnish),
“KR9706. (silicone acrylic varnish), KR5203 énd KR5221
(silicone polyester varnish), respectiveiy available
15 from Shin-Etsu Silicone K.K.; and SR2100, SRZiOl,
SR2107, SRled, SR2108, SR2109, SR2400, SR2410, _
SR2411,.53805, SH806 and SH840, respectively available
from Toray Silicone K.K. | |
The fluorine—containing resin; polyolefin
20 resin'or‘silicone resin may preferably occupy 1.0 - 60
wt. %, particularly 2.0 - 40 wt. %, of the total
binder-resin in the surface layer. If the coﬁtent is
below 1.0.wt. %, the.surface quifyiﬁg effect is
insufficient to resulf in.a low toner melt-sticking
25 prevénting effect. On the other hand, if the conteht
is above 60 wt. %, mutual dispersion of constituent

resins becomes difficult to result in a local



sandwi ch the magnetic particles 15 in a thickness d (=1 nm), under a | oad
of 10 kg. Under this state, a voltage of 100 volts supplied froma constant
vol t age supply 14 and neasured by a volt neter 13 is applied, 20 and a
current passing through the sanple magnetic particles 15 is nmeasured by an
ameter 12 in an environnent of 23 [err] and 6p7% The magnetic particles
may preferably have an average particle size of 5 - 200 pm Bel ow 5pm the
25 attachnment of nagnetic brush onto the photosensitive nenber is liable.
to occur and, above 200 Lerr dense erected, ears of magnetic brush cannot:

be formed on the - izregy Y {Ryeomen gefishivd tyy Eﬁ'&%ebeﬂ?gr giakte
failure. The average R@rib&lfy Sh? tnPBYidP' &fxﬁ& Hﬁcpé’n]sgz 100 pm

particularly 10 - 50 pm so as to Increase t & surtace area of 't he magneti c
particles and suppress 5 the ashv ehe cpridenttt inbedtivon, OBRE éﬁﬂﬂac%tuakeﬂg The

aver-age partlcle Ssize may. be determ ned as an average
~ may preferably have a volume resistivity of at most
-5 12109 ohm.cm, more preferably 1x10%4 - 1x109 ohm.cm,
further preferably 1x104 - 1x107'ohm.cm.
The surface layer ﬁay preferably be applied
‘in an amount'(és solid matter) of 0.5 - 20 wt. % of
the weight of the cofé. If the coating amount is
10 Dbelow 0.5 wt. %, a sufficient coating effect may not
‘be éttained, thus being'liable fo show an insufficient
toner melt-sticking prevention effect. A coéting
amount.in excess of 20 wt. % is not only economically
disadvantageous'but also can decrease the magnetic
15 performance of the coated magnetic particles,
| Furthgr, in the present invention; in order
to retain a contact nip between the charging member
and the charge injection layer of the photosensitive
member for:printing on a large number of sheets and
20 - retain a good chargeability, the surface layér of . the
chargihg member may preferabiy'contain 1ubricating
particles. |
Such lubricating particles may preférably
. comprise pafticles of a resin having.a low critical.
25 surface'teﬁsion, such as fluorine containing resin,
silicone resin or polydlefin resin. It_is_

particuiarly preferred to use polytetrafluoroethylene



of maxi mum axi al. lL.engths in horizontal direction of 100 particles selected
at random by observation through an optical mcroscope or a scanning

el ectron 10 nmicroscope (SEM, The magnetic particles used in the present
invention may be surface-coated. Such surface-coated magnetic particles nmay-
have coating forns roughly classified as foll em8~ That is, core nagnetic 15
particles are surface-coated with (1) a resin | ayer corrpr_i sing a binder
resin with el ectroconductive particles dispersed therein or (2) i norgani c.
substance sti cking th The resu t surface- coat| need not
conpl etely cover the co&g%a 1515 rjt%a?eﬁ heIQOg corecﬁarfl C es can be

exposed through the surf3sBat s parthel&s!MiadC BrbfyfipIGaBeci@ed 4 @nmed .
discretely within an extent of acconplishing the effect of the present

i nvention. The core nmagposntcopa? t- SPewt nel) eempiegkacdy 35- 40wy G of
conpound containing a ferroma netic el enent, ﬂCh as |ron cobalt or nickel

so as to provide magndthec tRERT | RAnsery B?ﬁ’hd“eﬁ g %‘i‘ﬁﬂc&d B¥BEr t he

8 The magnetic partlcles hav1ng a surface layer
may be produced through a procgss whe:eln the
electroconductive particies and the binder resin are
dispersed.and dissolved in an appropriate solvent,
followed preferably”hy further dispersing of the

10 1ubficating particles; to férm a surface layer-coating
. liquid; followed'further by immersion or dispersion.of
thé core particleé and spray drying to evaporate the
solvent; or a process wherein a fluidized bgd of core
particles is formed in a fluidized bed coating
15 apparatus, and a surface layer-coating liguid as
'described above is sprayed onto the core particles iﬁ
the fluidizéd bed to gradually form the surface layer
under drying. In this instance, it is preferrgd that
the lubricating particles are not mutually dissolved
20 with the binder resih.

In the case where the magnetic particles are
coated with an inorganic substance different from the
material'bf the magnetic particles, examples of the
inorganic substance may inclﬁde:-triirontefrbxide, ¥-

25 iron oxide, a-iron oxide, various ferrites, titanium
black (titanium moncxide), electroconductive tin

oxide, electroconductive zinc oxide, and various



-14- action of a magnetic field to forma magnetic brush. These may be .
nDdeled by oxidation or reduction or nodified with respect to a
conposition into a ferrite having an adjusted conp05|t|on Zn-Cu ferrite |
reduced 5 with hydrogen or oxidized nmagnetite so as to provide a preferable
range of volume resistivity. The volunme resistigity may preferably be in
the range of [err] ohmcm- [err] ohmcm nore preferably [err] - [err]
ohmcm further preferably [err] - [err] ohmem so 10 that an appropriate.

h [ f ' t d m t h tial st - i f
the Surface layer o PIPFFARMaBEEHEY Breier, HHa pramef d B tigdner

particles assune.the ggat b&&té@hﬁbﬁ&i@%\ﬁm%@mee%sga f‘pef SUuch as

eIectroconductlve partlcles may I ncl ude particles of neta -
copper, nickel, iron, mabuetfnunrugnLdsauuhatlther;nonyaaﬁcosuhhrancaumhyas i ron
oxi de, ferrite, zinc oxide, tin oxide, antlnDnz -oxi de and titani um oxi de;
and carbon bl ack. Th@®fefefakky GoBRALRe i @agnetic material, such as ¥-

5 iron oxide, various ferrite and magnetic metal.
In tﬁe'présent inﬁenfion, the surface layer
méy preferably have a:voiume resistivity of at most
109 ohm.cm, mbre breferably 1x103 - 1x109 ohm.cm,
further preferably 1x103 - 1x107 ohm.cm, which is
10 preferably'lower.thén the volume resistivity of the
core material. |
_The surfaee laye: may preferablyrbe coated in
an amount of 0.01 - 10 wt. % of the core material.
Below 0.01 wt. %, the toner ﬁe1t¥sticking'preventing
15 effect is liable to be insuffi_ciént; Above 10 wt. %,
the surface conduction becomes predominant, so thét
leakage is liable to 6éeu£ at the time of VOltage
application. The coating amount may preferably be 0.1
. ~'5 wt. %.
io The magnetic paiticles having a surface layer
may be formed through a ﬁrocess wﬁerein an inorganic
" substance as described above is attached onto the
'surface of sintered (e.g., ferfite) magnetic_perticles
and. then subjected to further sintering or e process
25 wherein an inorganic substance as described above is
.deposited on the surface of the magnetic particles. |

The volume resistivity of such a sufface



20 particles may preferably have a'vdlune resistivity of at nost [err]
ohmcmand a particle size of at nost ' 1 pm The el ectroconductive particles
may have. been surface-treated, as desired for the purpose of

hydrophobi city-inparting and charglng control. 25 - Exanpl es of the
bi nder .resin may include: honopol ymers and copabynmers of styrenes, such as
styrene and chl orostyrene; nono-ol efins, such as -15- ethyl ene,

propyl-ene, butyl ene and i sobut yl ene; vinyI esters, such as vinyl acet at e,
vinyl propionate, vin benzo

Cert] - et hyl ene- &l i ph srnsﬁ?eimi&ﬂaf@g%&%gsgm ds basRA FAlNGP

acrylate, 5 ethyl acrxdegrsgrea)tgrylthgcwi%ﬁngdg,ggﬁg} acryl ate, acryl _
actyl ate, phenyl acrylate, netyl mnethacrylate, ethyl met hacryl ate, butyl

met hacryl ate, and dodecyl net facayl a00; pwtiilckepdysthylenk terephthalaeehyl| -

ether, vinyl ethyl ether and vinyl butyl ether; vinyl 10 _ketones such as
vinyl methyl ket one, V(|P|$9'| ﬁg&ﬁurface—coated with a vapor—dep081ted gold

5 layer is provided and further coated with a ca. 10 pm-
| fhick layer of a sample surface'layer—forming
snhstanée. then subjected to measurement by using a
volume resistivity measurement apparatus ("4140B
‘ PAMATER", available'from Hewlétt—Packard Co.) ﬁnder
10 application of é voltage ofliOO'volts in an '
environment of 23 c° and 65 $RH.
| The photosensitive member used in the present
invention has a éharge—injecfion layer as a layer most
distant from thé support, i.e., a surface layer. The
15 charge-injection layer may preferably have a volume
resistivity of 1x108 ohm.cm - 1 x 1013 ohm.cm so-as to
have a sufficient chargeability and avoid image flow.
It is particularly preferred to have a volume
.resistivity of_l x 1010 ohm.cm - 1x1015 ohm.cm, in
20 order to avoid the imége flow, furthér preferably
1x1012 - 1x1015 ohm.cm in view of environmental
change. Below 1x108 ohm.cm, charge carrier is not
rgtained_along the surface in a highfhumidity
environment, thus being liable to cause image flow.
25 Above 1x1015 ohm. cm; charge cannot be sufficiently
1njected from the charg1ng member and retalned, thus

being liable to cause a charging failure. By



ket one-and vi nyl isopropenyl ketone. Exanples of particularly
representative binder resins may include; polystyrene, styrene-alkyl

acryl ate copol yner, styrene-acrylonitrile copol yner, styrene-butadiene 15
copol yner in view of dispersibility of electroconductive particles,
filmformng characteristic for constituting tae-surface |ayer, prevention
of toner nelt-sticking and .productivity. Further exanples may incl ude:

pol ycar bonat e, phenolic 20 resin, polyester, polyurethane, epoxy resin,

Part icul arly, in of dePLPBOBI anFSRrE Tite P SREF (3 MR PR RPN B ot or e
that the surface | ayememB8t durfacesStRartt) ingedtdd Wrehl thé dhavgihgce 25
tension, such as polyolefin, fluorine-containing resin and silicone resin.
Exanpl es of fluori ne- cenber nimgeteitned therein, ard-fuytheerthechangayis
' ncl ude solvent-solubgﬁlgg S”QG"%Eiﬁoio the support of the photosensitive
5' member at the time of light exppsure to reduce the
reSidual-potential; ‘Further, by usihg the charging
member and the photosensitive membér according to the
present invention, the charge initiationlvoltége Vth
‘can be lowered aﬂd the photosensitive member charge
16‘ potenfial éan be converged to a value which is almdst
90 % or above the applied voltage to the charging
membér. For example, under ordinary charging
condition (e.g., under application of a DC voltagé of
100 - 2000 vélts and a process speed of at most 1000
15 mm/min), it has become ppssible to effect an injection
charging such tﬁat the photqsensitive member héving_a
. charge-injection layer is_charged_to a potential which
is at least 80 %, preferably at least 90 %, of a
voltage applied to the charging mémber. This is a
20 substantially larger value than, e.g., ca. 30 %, i.e.,
a potentiai of ca. 200 volts in reéponse to an applied
DC voltage of 700 volts, in the case of conventional
contact charging based on discharging. |
The volume réSistivity values of the charge
25 injection lafei described herein are based on:values

measured according tq a method identical to the one

used for measuring the volume resistivity of a surface



fl uorine- contalnlng nononers, such as vinyl fluoride, vinyledene fluoride,
trlfluoToetherne chlorotrlfluoroethylene di chl or odif | uoroet hyl ene, 5
tetrafluoroethylene and hexaf | uoropropyl ene, with another nonomner. Exanpl es
of - the silicone resin as a binder resin may include: KR271, KR282, KR311,
KR255, KR155 (straight silicone varnish), KR2322-KR212, KR216, KR 10 213,
KR 217, KR9218 (nodifying silicone varnish). SA- 4, KR206 KR5206 (silicone
al kyl varnlshed) ES1001, ESlOOlN E81002T ES1004 (S|I|cone epoxy '

var i), KEOTOD (51 |15Gae ST paRREIY) | 1P ARl
pol yester varnis ro I'n- i cone
KK and SR2100, SROWBberSFE WSkmedREd 19, ccHitttEve SR A SRR 6R2410,
SR2411, SHB805, SH806 and SH840, respectively available from Toray Silicone

K. K. -The fluorine- contPaTnlfmgmrasi lspb;bed:'yasd dol peaSurememtnobra svdlugene resin

may preferably occupy 1.0 - ) artlcularl 2.0 - 40 wt. % of the
total binder resinin “'ﬁ?és&lﬂ‘%@yl H§ g9 3 ff’°t1H5'ec WVFEYU&?W‘:E“‘B‘“W %

the surface modifyigg Ghheatus 41408 pA_MATER",' available from Hewlett-
Packard Co.) under application of a voltage of 100
volts in an environment of 23 C°'and 65 %RH.
The Charge.injection layer may be formed as
an inorganic layer, such as a metal vapor—depositién_
10 .laYer, or a resin 1a§er_containing electroconductive
. particles dispersed therein. Such an inorganic 1a§er
may be formed by vapor deposition, and a condnctive
 particles-dispersed resin layer may be formed by an
appropriate éoating methqd,-such as dipping, spraying,
15 roller coating or beam cohtaining. Further, the
charge injectién layer can also be formed with a
mixture or copolymer of an_insulating_binder resin and
a lighf—fransmissive resin haVing_a high.ion-' |
conductivity, or a photocdnductive resin having a
20 medium :eSistivity alone. In order to constitufe the
conductive particle-dispersed resin layei, the _
electrocdnductive particles may preferably be added in
an amount of 2 - 190 wt. % of the binder resin. Below
2 wt, %, a desired volume resistivity cannot be -
25 readily obtained and, above 190 wt. %, the charge
injection layer is caused to have a lower film

strength and is therefore liable to be worn out by



insufficient t

irregularity i

oresult in alowtoner nmelt-sticking 25 preventing effect.
On the bther hand, if the content is above 60 w. % nutual dispersion of
constituent resins becones difficult to result in a |ocal . -17-

n volune resistivity, thus being liable to result

in

i nferior

charging characteristic. In the present invent2®n, the surface |ayer nay

preferably have a volune resistivity of at nost 5

[err] ohmcm nore

preferably [err] - [err] ohm cm further preferably [err] - [err] ohm cm
The surface. | ayer ref erabl a i.ed in an.a Li-d matter)
of 0.5 - 20 wt. %of %Ea%n%fht% f?\%‘&t&f’r? 193 5 ngogf‘l ng L8t is 10

bel ow 0.5 wt.
being liable t

% . a sufpi,bgbgéy;mq-_q%l hemidd ect may not be attained,

t hus

o show an insufficient toner melt-sticking prevention effect.
A coating amount in excess of The preféfrest ambome,nteorﬁnbm cally

di sadvant ageous but al so can decrease the magneti ¢ _
photosensitlve member wi now be described, wherein

5 the folloW1ng layers may be 1nc1uded preferably in an

orde; appearing hereinafter.

An electroconductive support is generally

used, which may comprise a metal, such as aluminum or

stainless steel, a plastic coated with a layer of

10 aluminum alloy or ihdium oxide~-tin oxide alloy, papér

or a plastic'sheét impregnated with electroconductive

particles, or a plastic comprising an

electroconductive polymer in a shape of a cylindef or

a'sheet.

15 . On the electroconductive support, it i

possible to dispose an undetcoating layer for the

purpose of providing an improved adhesion and

applicabilify of the photosensitive layer, protection

of the-supﬁort, coverage of defects on the support, an

20 improved charge injection from the support, and

protection of the photosensitive layer from electrical

breakage.' The undercoating layer may comprise

polyvinyl alcohol, poly-N-vinylimidazole, polyethylene

' oxide, ethyl cellulose, methyl cellulose,

25 nitrocellulose, ethylene-~acrylic acid copolymer,

polyvinyl butyral, phenolic resih, cagein, polyamide,

copolyme:'nylon, glue, gelatin, polyurethane} o

r



15 performance of the coated magnetic particles. Further, in the present
invention, in order to retain a contact nip between the chargi ng nenber and
t he charge injection |ayer of the photosensitive nenber for printing on a

| ar ge nunber of sheets and 20 retain a good chargeability, the surface

| ayer of the charging nmenber may preferably copsain |ubricating particles.
Such lubricating particles nmay preferably conprise particles of a resin
having a low critical 25 surface tension, such as fluorine cOntaining

in, sili ' | yol ef | t | ar | dt
ee. polyt ot raf uor get AyPRREes Sxiga? (Hie Tpskhards bl pEHLEL 408 B 1O

case, the lubricatingg pgﬁtlcles may preferably be added in an anobunt of 2 -
50 wt. 9% particularly 40 wt. % of the total binder resin in the
surface Iayer 5 . ThéA rhgnge | gerpxatioh ckayexyvmay comutisace | ayer

charge generation'substance; examples of which may

5 include: organic substances; such as azo pigmenfs,
-phthalotyanine pigments, ihdigo pigmenfs, perylene
pigments, polyéyélic quinohe pigments, pyrylium salts,
thiopyrilium salts, and triphenylmethane dyes; ag&
_inorganic_substanceé; such és sélenium and amorphous

10 silicon, in the form of a dispersion in a film of an
appropriate binder resin or a vapor deposition film
thereof. Thé binder resin may be selected from a wide
variety of resins, examples of which may include
polycarbonafe resin, polyeéterlresin, polyvinyl

15 Dbutyral résin, polystyrene résin, acrylic resin,
methacrylic resiﬁ, phenolic :esin, silicone resin,
epoxy resin, and vinyl acetaté reéin. The binder
resin'may be contained in an amount of at most 80 wt.
%, preferably 0 - 40 wt. %, of the charge geheration

20 layer. The chargé generation layer may preferably
have a thickness of at most 5 pum, preferably 0.05 - 2
o | _ | _

' A charge transport layer has a function of
.reéeiving chargé carriers from the charge generation f

25' layer and transporting the carriers under an eleCtric

 field. The charge transport layer may be formed by

dissolving'a charge transporting substance optionally



may he produced through a process wherein the el ectroconductive particles
and, the binder resin are dispersed and di ssolved in an appropriate sol vent,
foll owed preferably by further dispersing of the 10 | ubricating particles,
to fforma surface layer-coating liquid, followed further by imrersion or

di spersion of the core particles and spray dry2syg to evaporate the sol vent;
or a process wherein a fluidized bed of core particles is formed in a
fluidized bed coating 15 apparatus, and a surface Iayer-coating liquid as

descri bed above is spt éﬁé_‘ontothhg d%r p%%&r?lm taﬁ gb? leLétgl ég?vgrﬁd to

gradually formthe: suf ayer ance

preferred that the Iqulgg@mrggcgagihgIfg&ugaeaﬁ@tagyﬂgggblyhéhdsaghﬁgd 20 with
the binder resin. In the case where the magnetic particles are coated with

an inorgani ¢ substancaidufder @he thichnese may cordiinagflyhbe hdnet #6
particles, exanples of the_inorgani¢ substance

triirontetroxide, [erPP: 2EF3UPIRSORF JEhe £hArEn %?“(f@“?iﬁ?‘? cﬁ]’?#éf‘??t'&%y
titanium bl ack (ti ganauaie@é%oﬁéycﬂ@%msemwp»z’aﬁs "h&Hdein then

-electroconductlve Zi nc oxi , vari ous
main chain or side chain a structure such as

biphenylene, anthracene, pyrene or_phenanthrene;'
nitrogen-containing cyclic compounds, éuch as indplg,
'carbazoie, oxadiazole, and pyrazoline; hydrazones,

io styryl compohnds, selenium,'selenium—telluriuh,
amorphous éilicbn and cadmium sulfide.

Examples of the binder resin for dissolving
or dipersing therein the charge transporting substance
may include: resins, such as polycarbonate resin, |

15 polyesteﬁ reéin, polystyrene resih, acrylic resins,
| and polyamide resins; and 6rganic photoconductive
" polymers, such as poly-N-vinylcarbozole and polyvinyl-
aﬁthraéene. |

‘The charge injeCtion layer ﬁay comprise a

20 bindef resin, examples of which may include;
polyester, polycarbonate, acrylic resin, epoxy.resin,
phenolic resin, and curing agents of these resins.
These may be used sihgly or in combination of two or
more species, Further,'in case of dispérsing'a'large

25 amount of electroconductive particles, it is preferred
to use a reactive monomer or reactive oligomer with

electroconductive particles dispersed therein and,



-19- electroconductive netals. In the present invention, the coated
magneti'’c particles are used to forma magnetic brush, so that the inorganic
substance may preferably conprise a nagnetic material, such as [err]-

iron oxide, various ferrite and magnetic netal.. In the present invention,
‘the surface |ayer may preferably -have a vol unme2éesistivity of at nost [err]
‘ohmcm nore preferably [err] - [err] ohmcm further preferably [err]

[err] ohmcm which i's 10 preferably tower than the volunme resistivity of

the core material. f { r af Ly, _be, ¢ n anount
of 0.01 - 10 wt. % of %tf%gi.co e r?%%égé?ar@gr%g? & t%’ev\ghgﬁ}%&%ﬁtgo%er

mel t - sti cking prevent inkgbdb sidfRee,i Sutd ameeapplim iresih fadeaniexpdbare 10
w. % the surface conduction beconmes predoninant, so that |eakage is
liable to occur at thd&otilighbfor Seakge %Wh?&ati‘br?aslihshemtﬁhﬁg anmount rray

_preferably be 0.1 photosensitive layer comprises amorphous silicon, it

5 is preferred to dispose a charge injection layer
comprising SiC. '

The electroconductive particles dispersed in
the binder resin of the charge injection layer may for
example comprise a metal or a metal oxide. It is

10 preferred to use_ultra—fine partieles of zinc exide,
titanium oxide, tin oxide, antimony oxide, indium
oxide, bismith oxide, tin oxide-coated titanium oxide,
tin-éqeted indium oxide, antimony-coated tin oxide,
and zirconium oxide. These may be'used_singly or_in

15 combination of tﬁolor more species. In the case of
dispersing particles in the charge injection laYer;
the particles are required to ﬁave a particle size
whieh is smaller than the wavelepgth of 1ight_incideht
thereto, so as to avoid scattering of the incident

20 light width the dispersed particles. Accordingly, the
electroconductive particles, and other particles, if
any, dispersed in the protect1ve layer may preferably

.have a particle size of at most 0.5 pm. _

_The charge injection layer may preferably

25 further contain lubricant particles, so that a contact
(charglng) nip between the photosensitive member and

the charging member at the time of charging becomes



-5w. % 20 - The magnetic particles having a surface |ayer may be
forned Yhrough a process wherein an inorganic substance as descri bed above

i s attached onto the surface of sintered (e.g., ferrite) magnetic.particles
and~t hen subjected to further sintering or a process 25 wherein an

I norgani. c substance as described above is depe2¥+ed on the surface of the
magnetic particles. The volune resistivity of such a surface -20- | ayer
or filmreferred to herein is based on values measured in the follow ng

manner. A ca. 100 pm Lji gk é’éd’géﬁ%tgﬁ%é d&‘\?e o §pi$vl;'@e8& iR film

surface-coated with a"vap ayer is provided and further

coated with a ca. 10 [tﬁé&bﬂétﬁéamkthayqrrdsvfmangaamlﬂlp&u{vée.caaa{z@uag-form ng
subst ance, then subjected to measurenent by using a volune resistivity

measur enent appar at us petr{odEqeAVATER Lubmigaht pewdero meyiept efieraPdvkar d Co. )

under
comprise a fluorine-containing resin, silicone resin

5 or polyolefin resin having a low critical surfaée
tension. Polytetrafluoroethylene (PTFE) resin is
further preferred. In this instance, the lubricant
powder may be added in 2 - 50 wt. %, preferably 5 - 40
wt. %, of the binder resin. Below 2 wt. %, the :

10 1ubricant'is_ineuffieient, so that the 1mprovement in
. charging performance is insufficient. Above 50 wt. %,
the image resolution and-the sensitively of the
photosensitive member are remarkably 1owered. 

The charge injection layer may preferably

15 have a thickness of 0.1 - 10 pm, particularly 1 - 7
Bhm. | _

Hereinbelow, some Production Examples are
bresehted for illuetrating structqre and materials of
member used. '

20 [Toner Productlon Example 1]
Styrene/butyl methacrylate cppolymer 100 wt.part(s)

(copolymerization wt. ratio = 75/25)

Magnetite - ._ 60 "
Metal-containing azo pigment : 0.5 . m
25' Low-molecular weight polypropylene 3 "

. The above ingfedients were blended in a

Henschel miker and melt-kneaded through an extruded



10 application of a voltage of 100 volts in an environment of 23 [err] and
65 9%RH. ' The photosensitive nenber used in the present invention has a
charge injection layer as a layer nost distant fromthe support, i.e., a
surface | ayer. The 15 charge-injection |layer nmay preferably have a vol une .
resistivity of [err] ohmcm [err] ohmcmso_gg to have a sufficient _
chargeability and avoid image flow. It is particularly preferred to have a
volunme resistivity of 1 x [err] ohmcm- [err] ohmcm in 20 order to avoid
the image flow, further preferably [err] - [err] ohmcmin view of
environnental change. s8¢ 8% 13§ ﬂc-ohhf'e%ﬁ heinggeoetsd i éhell!elffb'tkﬂeé@aﬂned

'anngthe surface in ah h- hum di t | ron t hus eln 1,abl

cause inmage flow 25 ggt[véasr ]co %ﬁ?&n §§§ b%a%r%’tt beds 1Jf I cffgﬁ

i njected fromthe charpmlggrﬂgé@q;y angefq;ﬁlnﬁginétwsg&eg@geﬁagyde to cause
a charging failure. By

pneumatzcally classified to obtain black powder
5 (magneticatoner particles) having a weight—average

particle size of 12 pm. To 10 wt. éarts'of the_black_'
powder,'1.2 wt. parts of silica hydfophobized (i.e.,
hydrophobicity-impafted) with silicone o0il, and the
resultant'mixtu:e was blended'by a Henschel mixer to

10 obtain a magnetic toner.
[Tbnef Production Example 2]

. A magnetic toner having a weight-average
particlé size'of 7 um was prepared in a similar manner
as in Production Examplé'llexcept that the binder

15 resin was changed to styrene/butyl acylate copolymér
{copolymerization wt. ratio = 80/20), the amount of
the magnétite was changed to 100 wt. parts, and the
amounp of the métal-aontaining azo pigment was changed
to 2 ﬁt. parts. | |

20 [Photosensitive member Production Example 1]

~ An OPC-type negatively chargeable
photosensitive member was'prepared by disposing the
following 5 layers about a 30 mm-dia. aluminum
cylinder. _. |

25 A first layer was a ca. 20 pm—thiék
electroconductive particle—disperséd resin layer

(electrqconductive layer) for smoothening defects oh'_



dlsp05|ng a functional Iayer at the photosensitive nmenber surface, charge
|nJected fromthe chargi ng nenber i's retained therein, and further. the
change is allowed to flow to the support of the photosen3|t|ve 5 nenber at
thetime of |ight exposure to reduce the residual potential. Further, by
usi ng the chargi ng nenber and the photosensitiyg nmenber according to the
present invention, the charge initiation voltage Vth can be | owered and the
phot osensi ti ve menber charge 10 potential can be converged to a val ue

which is al npst 90 % or - above, the a Iled voltage to the charging menber.
For exanpl.e, under’ or&Pﬁa? 8 PPPoﬁr%&Fﬂ} nguﬂﬂ%ﬂr i @5t i on of

a DC voltage of 100 'n%qgg é%tf% Qgg .Eﬂgpg§s §$€§H¥ ﬁ% §ﬁ11000 15

nmmn), it has becone possible to e ct an injection charging such t hat
t he photosensitive menber havimgegoflargier whecs igusiltayerchargeharged to a
potential which is at [east 80 % preferably at |east 90 % of a voltage-

appli ed to the chargi igirehirr-rrevRpiing lavey (undencoating|laves)géerval ue

than, -e.g., ca. 30,% p%&ae{l/%:ratfioogi{:%ﬁé &arégo% £ Frbd] {heeS%‘qu@n&ﬁ) an

appl i ed DC vol t age Sof e cas Tohvent i onal
' ' _support from diminishing negative charge provided to

the phofosensitive member surface and formed as a ca..
1 pm-thick layer with a medium 1évé1 resistivity of
ca. 105 ohm. Cm.'with'6—66~610-12-ny10n.and

10 methoxymethylated nylon.

A third layer was a ca. 0. 3 pm-thick charge
generatipn 1ayer comp:ising a disazo pigment_dispersed
in.a resin and functional to generate positive and
‘negative charge pairs when exposed to laser light.

15 . A fou:th_layer was a ca. 25 pm~thick charge-
transport layer compriéing hydraéone dispefsed in
polycarbonaté résin'so as to form a p?type '
semiconductor. Accordingly, a negative charge formed
on the photosensitive member surface gpuld not move

20 through fhis layer so that positive charge generafed
in the charge generation layer alone was transported
to the photosénsitive member surface. |

A fifth layer was a cha:ge,injéctiqn_layer, a
.characteristic of the present invention, which -

25 comprised 100'wt. parts of a photocurable aérylié

resin, 160 wt. parts of ca. 0.03 pm-~dia. SnO,

particles provided with a lower resistivity by doping



contact chargi ng based on di scharging. The volune resistivity values of the
charge 25 injection |ayer described herein are based on val ues neasured
according to a nmethod identical. to the one used for neasuring the vol une
resitstivity of ‘a surface -22- layer-formng material. That-is, a charge
injection layer is fornmed on a conductive film3pAu)-deposited PET fil m and
subj ected to neasurenment of a volune resistivity by -using a volunme
resistivity nmeasurement 5 apparatus'("414OB pANATER' avail abl e from

Hew ett- Packard Co.) ¢ qgﬁr | i cat.l voIt of 10g volts in.an
environnent -of 23 [erry angg'ﬁa}ﬁﬂ thﬁg éﬁ ]1"(9|’f°F Ve ]re’?ﬁafeﬁén
formed as an inorgani Gd @48l es St provialld 3An &aepéa&?o%hiaee tithel, A4¥RE ©OF
a resin layer containi'ng el ectroconductive particle i spersed therein.

Such an. inorganic | ayer.2may.b# dDraradspyrseapor deposition, and. a conductive
particles-dispersed resin Iayerhe c Qgeffﬁ;gﬁiigﬁ fg;er was formed in a |

| 5 fhickness of ca. 3 um by s?ray coating of a liqhid
| containing.the above materials.

As a result, . the volume resistivity of the
photosensitive member surface layer ﬁas lowered to
1x1013 ehm cm in contrast with 1x1015 ohm.cm in case

10' of the charge transport layer alone.
[Photosen31t1ve member Production Example 2]

.A_photosensltlve member was prepared in the
.same manner ae ie Preduction'Examﬁie 1 except that.the
fifth leye:”wasfformed without using any of the

15 tetraflueroethyiene resin particles and the
dispersant.
| As a'result, the volume resistivity of the
'photosensitive member surface_layef was lowered to
221012 ohm.cm. “
20 [Photosensitive member Preduction Example 3]

A photosensitive member was brepared'in the
same manner as in Production Example 1 except that the
fifth layer was formed by dispersing 300 wt. parts of
the ca. 0.03 pm-dia. antimony-doped.Snoz particles in

25 100 wt. parts of photocurable acrylic resin.
The volume resistivity of the surface layer

was 2x107 ohm cm.



appropriate coating method, such as dipping, spraying, 15 roller coating or
‘beam containing. Further, the charge injection |ayer can also be forned
with a mxture or copolyner of an insulating binder resin and a

|l ight-transm ssive resin having a high ion- conductivity, or a _

phot oconductive resin having a 20 nediumresigtivity alone. |In order to
constitute the conductive particle-dispersed resin |ayer, the :

el ectroconductive particles my preferably be added in an amount of 2 - 190
Ww. %of the binder resin. Below 2 wt. % a desired volune resistivity
cannot be 25 readi |y bBpekoramsitive mrpper:Brodiiction ExamRieyAde injection

| ayer i s caused to have a I-ow'eir Rgbugéltﬁrﬁgg%l}r%ﬁ%gs S%Pg{géa(}reg%ﬁg&é_a to t.)e'

wor n out by -23- scraping, thus resulting - 't e of
phot osensi tive nenber gadd amdtinkireas eth @¥oadttberi ExXamblleé pPhaedeptnsoii ve

menber will now be described, wherein
_using 30 wt. parts of the tetrafluoroethylene resin
5 particles. The resultant surface lafer showed é'
volume resistivitf.of 521012 ohm.cm.
[Photosensitive member Production Example 5]
A photosensitive member was prepared in the
~ same ménner as in.P:oductioh Exémple'l except for
10 ﬁsing 300 wt. parts of SnO, particles. The resultant
surface layer showed a vblume fesistiiity of 4x107
ohm.cm. |
[Magnetic particle Production Example 1]
Magnetic particles_coated with an
15 _Electroconductive particlgs;containing'fesin layer for
a charging member were prepared. |
First, 1 wt. part of bolycarbonéte, 1 wt.
part of epoxy-etherified silicone resin, 4 wt. parts
of electroconductivity-imparted titanium oxide
20 particles (electroconductive particles) and 0.2 wt.
part cf 0.25 pm-dia. tetrafluoroethylene resin
particles, were mixed with 14 wt. parté of soivent
xylene. The resultant mixture liquid was placed in a
paint shaker éontainiﬁg glass beads éﬁd subjected td 2
25 hburs of dispersion, to_prepare a surface layer-
coating 1i§uid.

A layer was prepared'from the coating liquid



5 the followng | ayers may be included preferably in an order appearing
herei ndfter. An el ectroconductive support is generally used, which nmay
conprise a netal, such as alum numor stainless steel, a plastic coated
with a layer. of 10 aluminumalloy or indiumoxide-tin oxide alloy, paper
or a plastic sheet inpregnated with el ectrocondaetive particles, or a

pl astic conprising an el ectroconductive polynmer in a shape of a cylinder or
‘a sheet. 15 On' t he eIectroconductive'support it is possible to

di spose an undercoatin r t.he ose rov. d|n I.QV

adhesi on and appli cablﬁ%ﬁ f){’g’f’ef %dﬁ:n % ﬁ%ﬂlve ?ayer S?eﬁ olrFyoﬁgt he
support, coverage of dai@%%vendéé”&ﬁéapﬂsﬁnexanwaaréwr@wiuﬁearge
injection fromthe support, and protection of the photosensitive |ayer from

el ectrical breakage. Thesistdeitpaof rﬂglngyehm-rmywasmpeasarepol yvi nyI al cohol ,
pol y-N-vi nyl i m dazol e, ponéthéIene oxi de, ethxé cel | ul ose,

cel lul ose, 25 nitrocellulose, keRA dhe- SE?EHWQ: GPHdéﬁﬁbP?Réfedd§F§VFﬁ9l
butyral, phenolic resig. GaRkNos Hﬁ}dﬁ%ﬁhggreduced Zn-Cu ferrite particles

having an average particie size of 40 pm and a volume
resistivity of 5x10° ohm.cm by using a fluidized bed-
' type coating apparatus (“SPIRACOATER".mfd. by Okada
Seikosho K.K.) and dried. _
iO_ .- The resultant coated-magnetic particles
. showed a volume resistivity of 3x10% ohm.cm as a
result of measuremeht in the above-described manner.
Wheh the sﬁrface of the coated magnetic particles was
.observed through a_SEM'(scanning'electronmicroscope)
15 ("s800", mfd. by_Hitachi Seisakusho K.K.), the
presence of a surface layer was confirmed cVer the
entire surface.
[Magnetlc particle Product1on Example 2]
A surface layer—-coating liquid was prepared
20 in the same manner as in Production Example 1 except
that 4 wt. parts of electroconductivity-imparted tin
oxide particles were used as the electroconductive
particles and the mixture was.subjected.to 3 hours of
dispersion in the paint shaker. The ccating layer
25 provided a surface layer showing a volume resistivity
of 8x106 ohm.cm. . |

.Theﬁ, the coating liquid was used for coating



copolyner nylon, glue, gelatin, polyurethane, or -24- al um num oxi de.
The thickness may ordinarily be 0.1 - 3 [err]m A charge generation |ayer
may conpri'se a charge generation substance, exanples of which may 5

i ncfude: organi c substances, such as azo pignents, . phthal ocyani ne pignments,
i ndi go pigments, peryl ene pigments, polycyclicgguinone pigments,  pyrylium
saltss, thiopyriliumsalts, and triphenyl net hane dyes; and inorganic

subst ances, such as sel enium and anor phous 10 silicon, in the formof a

di spersion in a filmaof an appropriate binder resin or a_ vapor deposition
fil.mthereof. The bi nc?@P-Y"ési-@PI%F&y°Set%%|Sé’&PeGeWo*rﬁ Raftieles Menping

resins, exanples of whhgh nBy fﬁ%ld%ﬂggd@é&i Eoggg@h{%e?b?argalg%i ﬁh resin,

pol yvinyl 15 butyral Tesin, po ystyrene re acry esin, acrylic
resin, phenolic resinproght€idit BEx@fple ERONY di€6d to didviddydoaeat at e

resin. The bi nder _ o
. magnetic particles showing a volume resistivity of
-5 5x105 ohm.cm. As a result of the SEM observation, the
| presehce of a surface layer on the entire surface was
confirmed.
[Magnetic particle Production Example 3]
o A surfaCe-layer-coating'liquid was prepared
- 10 in the same manﬁer as in Produétion'Example 1 except
| "that 1 wt. partlbf polycarbonate iesiﬂ and 1 wt. paft
éf-fluorine-containing resin were.used as the binder
_ resin .and the mixture was subjected to 3 hours of
dispersion in the_paiht shaker. The coating layer
15 provided a suiface layer showing a'volumé resistivity .
of 8x10% ohm.cnm.
Then, the coating liqﬁid.was used fof coating
200 wt. parts of the same férrite particles by using
the same fluidized bed-type coating apparatus as in
20 Production Example 1 and dried to provide coated
magnetic particles showing a volume reéistivity.of
7x10% ohm.cm. As a result of the SEM observatipn, the
presence of a surface layer.on the entire surface was
confirmed.
25 '_[Magnetic particle Production Example 4]
The surface layer—coating liguid of

Production Example 1 was applied onto 200 wt. parts of



resifp may be contained in an anmpbunt of at nost 80 w. % preferably 0 - 40
wt. % of the charge generation 20 layer. The charge generation |ayer may
preferably have a thickness of at nost 5.[err]m preferably 0.05 - 2 pm A
chatge transport layer has a function of receiving charge carriers fromthe "
charge generation 25 |ayer and transporting thg-carriers under an electric’
field. The charge transport |ayer may be formed by dissolving a charge
transporting.substance optionally- -25- together with a binder resin in

an appropriate solvent_to forma cqating |iquid and applying. the coating
liquid. The thi cknessESTyt8r BRRLEIGIES Bg"’d?% an aﬁeﬁﬁep@s?\éﬁﬁgk% e RE

charge transporting substaneia "B Yol umBCLaiE+ iR YCYE 3G 02 gﬂ;g:té,@'ﬂiprrpound's

having in then main chain or side chain a structure such as bi phenyl ene,
ant hracene, pyrene or ydimgathérsaes fnidDosh-bedrtepdiduatingl agparatpsuass,

such as indol e, . ' _ : '
’ in Produption Example 1 and dried to provide coated
5 wagnetic particlés_showing a volume resistivity'of
9;106 ohm.cm. As a result of the SEM observatioh, the
presence of a surfacé layer on the entire surface was
confirméd. | o
[Magnetic pérticie:Produétion Examplé 5]

10 The surface'layer-coating liquid of
Production Exémple 1 was abplied'onto 200 wt. parts'of
hydrogen-reduced magnetite particles.héving én average
particle size of 40 pm and a volume resistivity of
62103 ohm.cm. by using the same fluidized-hed—type

15 coating apparatus as in Pr@ductioﬁ_Example 1 and dried
to provide coated magnetic particles showing a volume
resistivity of 9x106 ohm.cm. As a result of the SEM
obseriation, the presence of a surface layer on.the
entire surface was cbnfirmed. -

20 [Magnetic particle Production Example 6]

A surface layer-coating liquid was prepared
in the same manner as in Prpduction Exémple 1 except
thét 2 wt. parts of epoxy-modified silicone resin was
used as the binder resih'and the mixture was subjécted

és' to 4 hours of dispersion in the paint shaker. The
coating layer provided a surface layer showing a

volume resistivity of 8x10% ohm.cm.



car bazol e, oxadi azol e, and pyrazoline; hydrazones, 10 styryl conpounds,
sel.enium seleniumtel lurium anorphous silicon and cadm um sul fi de.
Exanpl es of the binder resin for dissolving or di'persing therein the charge
trahsporting substance may include: resins, such as polycarbonate resin, 15
pol yester resin, polystyrene resin, acrylic regsAas, and pol yam de resins;
and organi ¢ photoconductive pol yners, such as poly-Nvinyl carbozol e and

pol yvi nyl - ant hracene. The charge injection |layer nay conprise a 20 bi nder

resin, exanples of which may ijfclude; polyvester. polycarbgnat acryli
resin, epoxy resin, phenolic r@éﬁnﬁ, %gﬁdc%%?inﬁgaaa%hé }s"ac?f'ufﬁgstgdrr ecs?F)ré%I.lg

These may be used singob Wt.i PartiTisNehe Ofhuidf £e¥Pifd PHItEcPES W Tsihill t her,
in case of dispersing a large 25 anount of electroconductive particles, it
is preferred to use a theasameeflmiddzed bed-rtypet coatizlg goperatms las in
el ectroconductive particles dispersed therejn andg, :
_ _ Production Example 1 and dried to provide coated
5 magnetic particles shoﬁing-a volume resistivity'of
4x10°% ohm.cm. BAs a result qf'the SEM observation, the
preseﬁce 0of a surface layer on the entire surface was.
confirﬁed.
[Mégnetic p&rticle Produétion Example 7]
10 1 wt. part of epoxy—ethéfified silicone reéin
and 3 wt. parts of electfoconductivify—imparted'
‘titanium oxide particles were dissolved or dispersed
‘in IG_yt. parts bf.xylene and the miiture was
subjected to 2 hours of dispersion in the paint
15. shaker. The coating layer pfovided_a surface layer
| showing a voluhe resistivity of éxlo6 ohm.cm.
Then, the coating liquid was used for coating
200 wt. parts of hydrogen—feduced Zn-Cu ferrite
particles having an average particle size of 40 pam and
20 a volume resistivity of 5x10% ohm.cm by using the same
fluidized bed;tybe coatihg apparatus as in Production
Example 1 and dried to provide coated magnetic_
particles showing a volume resistivity of 2x106
ohm.cm. As a result of the SEM observation, the
25 presence of a surface layer on the entire éurface was
confirmed. '

[Magnetic particle Production Example 8]



-26- .after application thereof onto the photosensitive nenber surface, cure
the.apﬁlied resin under exposure to |light- -or heat. Further, in case where
the photosensitive layer conprises anorphous silicon, it 5is preferred to
di spose a charge injection layer conprising SiC. The el ectroconductive
particles dlspersed in the binder resin of theggharge injection |ayer may
for exanple conprise a netal or a nmetal oxide. It is 10 preferred to use
ultra-fine particles of zinc oxide ti-tani um oxi de, tin oxide, antinDny

i de, indium oxide, bisnuth t ted tit
{1 - Coat 6d 1 ndi um oxi de. - ant Aoy CRETBES PHOBSH o 2oah 14 CoMFanbBiite

These may be used si nakyepécmc&ﬁaﬁeemh&@tmaapéeé W2n0bx Y PatgElES | N

the case of dispersing particles in the charge injection layer, the
particles are requiredere dimsplaefiact idispessad imMil6hwts pamtd ef kibhend he
‘wavel ength of light incident thereto, so as to avoid scattering of the

i nci dent 20 |ight wi d@RAtHRe Mixbere s sublerted tq SohawFRy|Qf digeersion
el ectroconductive QarEhCLﬁé pdBd ShORLy PaThbCl&Stiny 1ayer provided a

surface layer show1ng a volume resxst1v1ty of 2x106
ohm.cm.
| Then, the coating iiquid was used for‘coating
200 wt. parts of the same ferrite particles by.using.
10 the same fluidiied bed—type coéting apparatus as in
Production Example 1 and dried'to provide coated
_magnet1c part1c1es showing a volume resistivity of
4x106 ohm.cm. As a result of the SEM observatlon, the
presence of a sufface.layer on the entire surface was
15 confirmed. _ | |
[Magnetic particle Production Exémple 9]
The surface layer-coating liquid of
Production E#ampie 1 was appiiéd onfo ferrite
particles having an éverage particle size of 42 pm and
20 a volume resistivity of'Zklo9 ohm.cm by using the same
' fluidized'béd-type coating apparatus as.in Production
Example 1 and dried to proﬁide coated mégnetié
particles shoﬁing a volume resistivity of 9x108
ohm.cm. As a-résulf of thé SEM ohser#étion, the
25 pre#ence of a surface layer on the entire surface was
confirméd.

[Magnetic particle Production Example 10]



any,.dispersed in the protective |layer may preferably have a particle siée

of .at nmpbst 0.5 [err]m The charge i-njection layer may preferably 25 further -

contain [ubricant particles, so that a contact (charging) nip between the
phot osensitive nmenber and the chargi ng nenber at the tine of charging
becones -27- enlarged thereby due to a | ower3gd friction therebetween,
thus providing an inproved charging performance. The |ubricant powder nmay
preferably conprise a fluorine-containing resin, silicone resin 5 or .

pol yol efin resin having a | ow ‘fﬁé té\ﬁ%!::\g@%ér%?{c'bg@féﬂi%xid

Pol yt etraf | uoroet hyl ene (PTFE) resin er preferred. Iﬁfthis

i nstance, the | ubri canbrquitdebn "Eyana ead0Rss idbpl ied Séntd 20% whl Partabby 5 -
40 wt. % "of the binder resin. Below 2 w. % the 10 lubricant is

insufficient, so that hydrageproedunad mpgnetibeypagtpelénhraing 4 average

| nsuf ficient. Above 50 4t L, ISPGG LeSgld' 981300 JIS.250eL) 10! Y ©

5 6x103 ohm.cm by using the same fluidized bed-type
éoating apparatus as in Productién'Example 1 and dried
to'provide_coated mégnetic particies showing alvdlume'
resistivity of 9x106_ohm.cm. 'As a result of the SEM
6bservati0n,'the presence of a surface layer on the

10 entire surface was confirmed.
(Magnetic particie Production Example 11]
1 wt. part'of straight silicone resin and
0.035 pt._p#ft of electroconductive carbon bléck were
: dissolved or dispersed in 16 wt. parts of xylene and
15 the mixture was subjected to 3 hours of dispersion in
the paint shakef.  The coating 1AYer provided a
surface layer showing a volume resistivity of 1x107
ohm.cm. '
| Thén, the coating liquid was used for coating
200 200 wt. parts of hydrogen-reduced Zn-Cu ferrite |
particles having an average particle size of 34 uﬁ and
a volume resistivity of 2x107 ohm;cm by using the same
fluidized bed-type coating apparatus as in Production
Example 1, dried and further heated at 120 °C to
25 fprovide coated magnetic particles showing a volume
resistivity of 1x107 ohm.cm.  As a result of the SEM

observation, the presence of a surface layer 6n the



phot osensi tive menber are renarkably | ower ed. - The charge injection |ayer
may, preferably 15 have a thickness of 0.1 - 10 [err]m particularly 1 - 7
[err]m Hereinbel ow, some Production Exanples are presented for

il lustrating structure and materials of nenber used. 20 [ Toner Production
Exanpl e 1] Styrene/butyl nethacryl ate copol yneggl00 w . part(s)

(copol ymeri zation w. ratio = 75/25) Magnetite

60 Metal -cont ai ni ng azo pi gnent 0.5 25 Lomﬁnnlecular‘meight
pol ypropyl ene he abov redi en were. bl ended in a Hensche
ni xer and nelt- kneade&mgﬁf8u§ﬁr ?? %?Fufﬁﬂﬁ mel28- set at 130 [err]C.

After being cool ed, t NuagRk1& ¢1Br PblRictidn BeaiR ¥2§r ushed by a
cutting mill, flnely pulverlze by a jet mll using a jet stream and

1 wt. part of magnetic particles having an

average particle size of 0.3 pm and a volume _
5 resistivity of 55:10.3 ohm.cm were dispersively aftached' |
_to Zh-Cu ferrite particles having.an average particle
size of 20 pm and a volume resistivity of 2x10° |
ohm.cm, followed by resintering, to obtain coated
magnetic particles, which showed a vélume reéistivity
10 of 9x10-5 ochnm.cm.
. [Magnetic partlcle Production Example 131

1 wt. part of black titanium oxide (t1tan1um
black) particles hav1ng an average particle size of
‘0.2 uym and a volume'resistivity of 8x103 ohm.cm were

15 diséersively attached to Zn-Cu.ferrite particlés
‘having an average.paiticle size of 30 ym and a volume '’
resistivity of 5x106 ohm;cm, foilowed by resintering,
to obtain coated magnetic particles, Whlch showed a
volume resist1v1ty of 8x10° ohm.cm.

20 [Magnetic particle Production Example 14]

.1 wt. part of magnetic particles having an
average particle size of 0.3 pm and a volume
resistivity of 5x103 ohm.cm were dispersively attached
to Zn-~-Cu ferrite parficles'having an averagé particle

25 size of 60 pm and a volume resistivity of 3x106
'ohm.cm, foilowed by resintering, to obtain coated

magnetic particles, which showed a volume résistivify



pneunetically classified to obtain black powder 5 (nagnetic toner
particl'es) having a wei ght-average particle size of 12 [err]m To 10 w.
parts of the black powder, 1.2 wt. parts of silica hydrophobized (i.e.,
hydr ophobi city-inparted) with silicone oil, and the resultant m xture was
bl ended by a Henschel mixer to 10 obtain a magggtic toner. [Toner
Producti on Exanple 2] A magnetic toner having a wei ght-average particle
size of 7 pmwas prepared in a simlar manner as in Production Exanple 1
except that the binder 15 resin was changed to styrene/butyl acylate
copol yner (copol yneri zf B8sA0W ohn.em.0 = 80/ 20), the anount of .the magnetite
was changed to 100 w . Q%art

: £1 an%_&@g u % of t?e %ﬁé- ontai ni ng ‘azo.
pi gment was changed t F*PIREHIBRIFICIH 54 8R TR er Production.
Exanple 1] An OPC-type negati vy fehiahoe il QiRak O5&ittel ke SBRIEe Was
prepared by disposing the followng 5 | ayers about a 30 mmdia. al um num
cylinder. 25 la¥eflri codtediyiar Production ER&mpie tlhweke used as they

| 5 were. . | _
[Magnetic partiéle-Production Examplé 16]
The ferrite-éarticiés before the surface
layér coated in Production Example 4 were used as they
were.,

10  [Magnetic particle Production Example 17]

The ferrite particles.before the surface
1ayer.coated_in Productioﬁ Exémple 5 were used as they .
were. - |
[Magnetic particle Production Example i8]

15 Zn-Cu ferrite particies having an averége
particle size of 60 pm and a volume resistivity of
5x1010 ohm.cm ﬁere.used as they were.

[Magnetic particle Production Example 19]
ﬁagnetite particles having an average'

20 particle size of 40 pm and a volume resistivity of

4x103 ohm.cm were used as they were.

[Example 1].
'A_photosensiti§e member and a contact
25 cha:ging member as descried above may be used for
Cha:ging in principle.as.foilows. Accordihg to the

present_invention, a charging member having a medium



eleciroconductlve partlcle di spersed resin Iayer (el ectroconductive |ayer)
for, smoot hening defects on  -29- the al um num cylinder and preventing
occurrence of noise due to reflection of exposure laser light. A second

| ayer was a positive charge injection-preventing |ayer (undercoating |ayer)
for 5 preventing positive charge injection fre#ethe alum num support from
di mi ni shi ng negative charge provided to the photosensitive menber surface
and formed as a ca. 1 pmthick layer with a mediumlevel resistivity of ca.

106 ohm om wi th 66618301 e WE20.ANCk 10 IBLEOKY UL ALEA QY BNeyd Lhird

layer was a ca. 0.3 piTt L ar gé generatron ng a di sazo

pignent dispersed in gukeatd ci@a pHoEsdedrAkive Wxahevwld me@iand
negati ve charge pairs when exposed to laser light. 15 A fourth

| ayer was a ca. 25 pmlehel:kswnf@sgereﬂmgpd;n Ihy@hiéomw@imgthydr azone

di spersed in
P charge is not inJected to a trap ‘potential level of

5 the photosensitive member but is injected_to charge
the electroConductive partiélee in the charge
injection layer to charge the photosensitive member as
a whole. |

More specifically, a éharge is stored in a-

10 minute capecitor functionally formed by a charge
.transport layer functiening as a dielectric layer, and
an aluminum support.and a lajer of electroconductive
particles in the.charge injection layer functioning as
two eleetrbde'piates._ In this instance, the |

15 .electroconductive particles are electrically
independent'frpm each other, and each consritute.a
minute floating electrode. As a result, the
photosensitive member surface appears to be

© macroscopically uniformly charged, but actually an _

20 enormous number of chérged eleCtrocondﬁctive particles
cover the photosensitive member surface. Therefore,
when imagewise exposure is performed by laser
ecanning,.an electrostatic latent image can be
retained because individual electroconductive

25 particles are electrically independent. |

" In a specific Example, an electrophotographie

printer as show in Figure 1 was constituted by using a



pol ycarbonate resin so as to forma p-type sem conductor. Accordingly, a
negative charge fornmed on the photosensitive nenber surface could not nove
20 through this layer so that positive charge geherated in the charge
generation |ayer alone was transported to the photosensitive menber
surface. Afifth layer was a charge injection_4ayer, a characteri-stic of
the. present invention, which 25 conprised 100 wt. parts of a photocurable
acrylic resin, 160 wt. parts of ca. 0.03 pmdia. SnQ2 particles provi ded

with a lower resistivit -30- with antinon m di a.
tetrafl uoroet hyl ene r8§¥ﬁ°%éﬂﬁﬁt&V rbﬂo?F%ﬁ?ﬁfqaﬁylﬁ%? gbﬁ?act
time, and 1.2 wt. %Otneﬁb%isﬂ‘?{) eeionmsmsaargea daEhh ol FYRpppSa f or med
in a5 thickness of ca y spray coating o I'T'qur d cont al ni ng the

above materials. As aih&Stﬂing1ﬂbﬂtdﬂﬂn5§hetmelpérﬁmcﬂﬁsoﬁatﬁmepared in
Magnetic particle Prbduction Exampie 1 and ﬁsed for
5 successive image forhation at a process speed of 100
mm/sec in an environment of 23 °C and 65 $RH.

More specifically, the charging member 2
comprised coated magnetis particles 2a prepated in
Magnetic.particle Production Example 1, which were

10 caused to ferm.a'magﬁetic brush with erected ears on a
non-magnetic'sleeve 2b formed under a.magnetic field
given by a magnet roiler 2c enclosed within the sieeve
2b. The magnetic particles 2a were applied in ah'
initial'thickness of ca. 1 mm so to form a magnetic

15' brush forming a contact nip in a width of ca. 5 mm

.'-with the photosensitize member 1. The magnetic
particle-ho;ding sleeve 2b was initially disposed with
a gap of ca. 500 pm from the photosensitive member 1.
The magnetic roller 2c was held immovably within the

20 sleeve 2b, and the sleeve surface was caused to move
at a speed identical to the peripheral speed but in a
reverse direction with the rotation of the -
phqtosensitive member 1, so as to cause a ﬁniform
contact between the photosensitive member 1 and the

25 magnetic brush 2a.

Ineidentally, in case where no'difference in

peripheral speed is provided between the magnetic



phot osensi tive nmenber surface |ayer was |owered to [err] ohm cm i n. contrast
with [érr] ohmcmin case 10 of the charge transport |ayer al one.
(Photosen5|tive menber Production Exanple 2] A photosensitive nenber was
prepared in.the sane manner as in Production Exanple 1 except that the
fifth layer was forned wi thout using any of tha245 tetrafl uoroethyl ene
resin particles and the dispersant. As a result, the volune resistivity of
t he photosensitive nenber surface |ayer was lowered to [err] ohmcm 20

[ Phot osensi tive. nenbeﬁhﬁ'gduc& éH1 Eﬁggg% |o%1§§pho §§n%hgl ?gqﬂqn?er'mas

prepared in the sane T excep t he

fifth layer was forrrectzméndigpﬂam@gtaoﬁaﬂ topaéi:énpfant bBpseprikta3npp} di a.
anti nony-doped SnQ2 particles in 25 100 w. parts of photocurable acrylic

resin. The vol ume resithusyregulfinghénschérgiogl &ytfuncas a2xid Wma of
circumferential or'axiél deviation pushing the
5 magnetic b;ush away, since fhé magnetic brush per se
iacks'a physical restofation force. For this reason,
it is pfeferted that the magnetic brush is always
pushed against the photosehsitive member with its
fresh surface. Accordingly,.in this Example'the
10 _magnetic brush-holding SIéeve_Zb waé rotated at an
. identical speed in a reverse direction with the
photosenSitive member 1.
The image formation was performed in the
following.manner._ _ | .
15 The charging member 2 supplied with a DC
' voltage of -700 volts was caused to contact the
photosensitlve member 1 with its magnetic brush 2a
while rotating relative to the photosens1tive member
1, theréby surface—cha:ging the photosensitive member
20 1. Then, at an exposure position, the charged
| photosensitive member 1 was.exposed to imagewise
scanning laser light 3 from a_laser diode subjected to
iﬁtensity modulation based on given image signals with
the aid of a polYgonal mirror, thereby forming an
25 electrostatic latent image on the phdtosensitive'
ﬂmember 1. - | |

Then, the electrostatic latent image formed



[ Phot osensi tive nenber Production Exanple 4] A photosensitive nenber was
prepared in the same manner as in Production Exanple 1 except for using 30
w. parts -of the tetrafluoroethylene resin 5 particles. The resultant
surface | ayer showed a volune resistivity of [err] ohmcm [Photosensitive
menber Production Exanple 5] A photosensitive-g&saber was prepared in the
same manner as in Production Exanple 1 except for 10 using 300 wt. parts of
[err] particles. The resultant surface 1ayer showed a volune resistivity of

[err] ohmcm [ Magneti %t ggr E)‘i?]tgo:}%tsgtrlgg&c‘; i QN grrpl easl]suk/agggéé ctopar-t icles

cOate'_d with an 15 el 88 tirve particl contal ni nﬂj resinlayer for a
chargi ng member were ReOR25&E0. ddvieidpmert WithPal hagetiel YALEGH YRt W !

part of epoxy-etherified silicone resin, 4 w. parts of :
el ectroconducti vi ty-i npanleting tteneanprodwied? in fEontexc Peedget dut Exemnliect i ve
particles) and 0.2 Wt . DALl Olppliaa b 4 Honomdgnetid Seave of a1 on  £5' "
5 diaﬁeter_enclosing_a magnet therein. The sleeve 4_was_
disposed tq have a fixed gap of 300 pm from the
.photdsensitive member at the developing posifion and
rotated at an equal periﬁheral speed. The sleeve 4
was supplied with a DC bias voltage,of -500 volts
10 superposed'with a rectangular AC voltage with a peak-
to-peak voltége of 1600 volts and a frequéncy of 1800
Hz; so as to effect a jumping development between the
sleeve and the pﬁotoseﬁsitive member.
The thus dereloped toner image was then
15 trénsferred.to plain paper 6 by using a transfer
roller 5 having.a medium resisfance of 5x108 ohm and
suppiied with a DC voltage of +2000 voits.
The'ﬁlain paper sheet 6 carrying the
tranéferred toner image was then passed between hot -
20 fixing rollers 8 to fix the toner image onto the paper
| sheet, and the sheet carrYing the fixed ihage was
discharged out of the apparatus. Residual toner not
transferred_to the paper 6 and remaining on the
photosensitive-member 1 was then scraped off the
25 phbtosensitiﬁe member surface by a cleaning blade 7,'

and the cleaned photosensitive member surface was

prepared for a subsequent cycle'df image formation.



particles, were mxed with 14 wt. parts of solvent xylene. The resultant

m xture liquid was placed in a paint shaker containing glass beads and .
subjected to 2 25 hours of dispersion, to prepare a surface |ayer- coating
liquid. Alayer was prepared fromthe coating liquid - -32- and subjected
to nmeasurenent of volunme resistivity in the aboyg:descri bed manner, whereby
a volune resistivity of [err] ohmcmwas neasured. Then, the coating liquid-
was applied onto 200 5 w. parts of hydrogen-reduced Zn-Cu ferrite
particles having an average particle size of 40 pmand.a vol ume resistivity

of [err] ohmecm by using a fl uiFdFFBETRRAR, dPpLhe RESSFRtapPEFRLIRR, plural
(" SPI RACOATER" nfd. bymgﬁﬁg?s %‘HOFQSQH Ig%a)e—ﬂlgﬂ %ﬂ&p 'phl:o@osensitive _The
resul tant coated-nmagnetic particles showed a vofune resistivity of [err]
ohmcmas a result of mesABeE EIERhair§ihd aneiibeye? (cdsidlopd ngbneeis
o including the sleeve 4 and cleaning means 7 can be
5 integrally supported to form a'process cartridge,
which is détachably mbuntable_to a main body of én
electrophotqgraphic appératus, such as a copying
machine, a laser beam printer and a facéimile
apparatus. For example, at least one of the charging
10 means 2; developing means 2 and cleaning means 7 can
be'integrally supported with the photosensitive member
"1 to fb:m a cartridge, which can be attached to and
released from an apparatus main body with the aid of a.
guide means, such as a guidé rail ptovided in the
15 apparatus main body.

Incidenfaily, it is té.be understand that the
above-menfiohed structure and pfocess conditions have
been set forth as a mere exampies and can be modified
within the scope of the present invenfion.. |

20 o In this particular Example, as a resuif of
image formatioh by using a érinter of the above-
described_struéthre,-the photosénsitive member 1
initially having a surface poténtial of'o.volt was
charged up to -680 voits bf once paséing through the
under application of a DC voltage of -~ 700,volts to the sleeve 2b

25 contact nip with the magnetic brush, thus showing a

good charging performande. At this time, even when

pinholes occurred on the photosensitive member, the



When, the surface of the coated magnetic particles was observed through a
SEM (scanni ng el ectronmi croscope) 15 ("S800", nfd. by Hitachi Seisakusho
K.K.), the presence of a surface |ayer was confirnmed over the entire
surface. [Magnetic particle Production Exanple 2] A surface |ayer-coating
liquid was prepared 20 in the sane manner as_pg_Production Example 1
except that 4 wt. parts of el ectroconductivity-inparted tin oxide particles
wer e used as the el ectroconductive particles and the m xture was subj ected
to 3 hours of dispersion in the paint shaker. The coating layer 25 provided
a surface |ayer showi F§*&e9b| 1nakagesdidinat PcerT | eFYrtYRM cHR® Then, the

O 0 Lt ) o2 SR hn AP opnet et 0 e ARSI TR
in Production Exanpl e phgag€iéi@nt 2apdy ind® 668t£Jd whereby good solid
black and solid white images could be obtained.

5 Fnrther} even after 4000 sheets of suécessive iﬁage
formation, the charging pe:formance waé.éimilar.to
that in the initial stage, whereby good solid black
and solid white images could be obtained. The image
evaluatibn was perforﬁéd with.eyes.

10 ' Further, in the.reversal development, the
_transfer charging poiarity ié opposite to the sﬁrface
potential polarity on the photosénéitive member; soO
that the potential history on tﬁe photosensitive
member affects fhe charging pe:férmance in a

.15 subsequehf cycle. In order to evaluate the
phenomenon, in this Example, an A4—size longitudinal
origihal image including a.solid 51ack image (having a

- low potential-as an absolute value) in a width of ca.
l94 mm (corresponding fo one'peripheral length 6f the

20 30 mm.dia. éhotosensitive member) and also a
subsequent solid white image (having a high potential
as an absolute_value) to evaluate a fog in the sold
white imagé (eialuation_of charging ghost). In the
charging ghost evaluation, a solid white imageﬂ

25 following a solid black image according to the
reversal development scheme is liable to be

accompanied with fog due to én insufficient incfease.'



magnetic particles showng a volunme resistivity of 5 [err] ohmcm As a
result of the SEN observation, the presence of a [serFacc—orer—ormr—t{)e
entire surface was confirnmed. [Magnetic particle |[PrOSUSHEDN ERERTNe|I3] A
surface layer-coating |iquid was prepared 10 in|the s&#E'"MARer asilin
Production Exanple 1 except that 1 wt. part ofggofycarpbonate resin and 1

wt. part of fluorine-containing resin were used as the binder resin and the
m xture was subjected to 3 hours of dispersion in the paint shaker. The
coating layer 15 provided a surface |ayer showi.ng a_vqQlune resistivity of
[err] ohmem Then. tHB PSERTHAL FOF RFASIASPS GO IGaPRTES 38996 parts
of the sane ferrite p j w : duiedi _ oating .
apparatus as in 20 Pr %&E%'EE%?e%g#%?%%ﬁgégpﬁ%l*ggpégg?cgg%g%%?gn ' '
magnetic particl es shperf@rancel.unen resiss Exanple Ohowkdd, alunfom wéds a

result of the SEM observation, the presence of a surface |ayer on the
entire surface was coRPFPRERS MTipgLbhfeSUCCRaFivR|TePPPERElqdn OExERDI ¢ 4]

5 ' above-mentioned original image including the'soiid

black and solid white iméges.
[Example 2] |
| Image formation and evaluation'was performed
in the same'mannef_as in Example.l excépt that the
10 coated magnetié particles prepared in Magnetic
particle.P;oduction Example ZlWere used. As a result
6f 4000 sheets of sucéeééive image formation, the
charging performance was similaf to that in the
initial stage, whefeby good solid black ahd solid’
15 whitg images could be obtained”_
[Example 3] | |
Image fbrmation and evaluatioh'was performed
in the same manner as in Example 1 except that the
coated magnetié pafticles preparéd in Magnetic
26 particle frdduction-Example 3 were used. As a result
of 4000 sheets of successive image formation, the
. charging performance was similar to that ih the"
initial stage, whereby good solid black and solid
‘white images could be.obtained.
25 [Example 4]
'Image formation and evaluation was performed

in the same manner as in Example 1 except that the

This Sheet Has Been Reilaoed
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The surface layer-coating |liquid of Production Exanpl e.-;L_wgs,.a,ppu.ﬁad onto
200 wt. parts of -34- ferrite particles havillgras average; paetiicl e size
of 42 pmand a volune resistivity of [err] ohm @m by yseng:ghe sa

fl ui di zed bed-type coating apparatus as - in Produet ﬁﬁr*:vaﬂ:pi:e:i:aﬁ dried
to provide coated 5 nmagnetic particles show ng4a-vo| ume resistivity of

[err] ohmcm As a result of the SEM observation, the presence of a surface
| ayer on the entire surface was confirned. [l\'/agnetic particle Production.

Exanple 5] 10 - surf coat i yid_ of Production
Exanpl e 1 was ‘appl i ed CSR;SS lcpg?%/%{c Sh%?g%’é??qué‘dﬂggtbe%gnet ite
particles having. an a\@%&@ﬁlewaﬂdﬁhei&Z@x&%l@wm@%eapﬂeéé%gﬁibatIVI ty
of [err] ohmcm by using the sanme fluidi bed-type 15 coating apparat us

as in Production Examniembérapnchpﬁneddin(ﬂmt@sedsim ackmbagnBtaduckdphi cl es
shovm ng a vol une

Example-z ‘were used. As a result the initial

5 performances were good but, in the charging ghost
evaluation after successive_image.formation'bn 2000
sheets, solid images were accompanied with slight fog
which might be attributable to charging failure caused
by partiai peeling of the surfacé layei on the.coated

10 magnetip particles, whilg fhése difficulties were at a

: practicallj acceptable ievel.i |
[Example 5]_. ._
Image formétion and evaluation was peifo;med

in the same mannér'as iﬁ Example 1 except that thé

15 | coated ﬁagﬁetic particles prepared in ﬁagnetic
particle Productiop Example 5 were used. As a result
the initial performances were good but, after
successive image formation on 2000 sheets, solid
images were accqmpanied with several black spots which

20 might be.attributable to charging failure due to '
slight pinhole leakage caused by partial peéling of
the surface'layer on the coéted magnetic particles,
whilé thgse difficulties were at a practically
acceptable level.

25 [Exampie 6]

Image fo:matibn and evaluation waé performed

in the same manner as in Example 1 except that the

is Sheet Has Been Re laced
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resistivity of [err] ohmcm As a result of t he SEM observation the

: i‘qw d was
prepared in the sane manner as in Product i on Exa-__ e 1= eRt::Bpt that ‘-.2 Wt .
parts of epoxy-nodified silicone resin was used ‘--—the—bfﬁder Pesin and the
m xture was subjected 25 to 4 hours of dispersion in the paint shaker.

The coating | ayer provided a surface Iayer showi ng a vol uma resistivity of

err] ohmcm -35- Then,. the coati ng used f ating 200 wt.
E)art]s of the same ferrF?%t‘?:FaﬂathFlé’sc GéFﬂﬁst‘fﬁ?p?éﬁ’é ga €bed-type

coating apparatus as i BaPH&léCbEBHuEE&QJHf’hﬁa&pfé‘% %F@du & Pr eyl Qeréétﬁtted 5

magneti c particles showng a volune resistivity of [err] ohmcm
result of the SEM obseof a400in shebts prmsancessﬁveamagéamﬂmen orné he
entire surface was .
charg1ng performance was simllar to that in the
5 initial stage, wherehy good solid black and solid
_white'images could be obfained.
[Example 7]
. Image fofmation and evaluation was performed
in the seme manner as in Example 1 except that the |
10 coated magnetic particles prepared in Magnetic
particle Preducﬁion Example 7 were used. As a result
of 4000 sheets.of successive iﬁage formation, the
charging performance was similar to thet ih the
ihitial stage} whefeby good solid hleck and solid
15 white images could be obtained.
[Example 8] -

Image formatlon and evaluation was performed
in the same manner as in Example 1 except that the
coated magnetic particlee prepared in Magnetie

20 perticle Production Example 8 and the photosensitive
member prepared in photosensitive member Production
Example 2 were used. As a result of 4000 sheets of
successive image formatien, good solid_black and solid

" white images could be obtained from the iﬁitial stage -

25 to 4000 sheets, while the solid whife images were |

accompanied with slight fog due to a slight charging

insufficiency caused by a decreese in contact nip in

I —
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conf.i r med. [Nhgnetic particle Production Exanple 7] 10 T

part of epoxy-etherified silicone resin and 3 wt.
el ectroconductivity-inparted titani umoxide partic
di spersed in 16 wt. parts of. xyl ene and the. m xtur 0 2
hours of dispersion in the paint 15 shaker. _sde coating |ayer provided a
surface | ayer showing a volune resistivity of [err]. onmcm Then, the
coating liquid was used for -coating 200 wt. parts of hydrogen-reduced Zn-Cu
ferrite particles having an average particle size of 40 pmand 20 .a vol une
resistivity of 5x106 Shenehangindsghrst ie¥adyakion.yi di zed bed-type coating
apparatus as in Produg#{on Exgqple-l and dried to provide coated magnetic
particles showing a v Lﬁﬁ?resistivity of [err] ohmcm - As a result of the
SEM observation, the 25 presamnage Oformatdbhased leithadion RascBbcfsrad f ace

was confirmed. [Magnetic particle Production Exanple 8]
in the same manner as in Example 1 except that the
5§ coated magnetié particles prepared ih Magnetic '
particle Production Example 9;and'the photdsensitive
member prepared in Photosensitive member Production
Examplé 2 were uéed. As a result the initial
'performances were good but, in.the charging'ghosf
10 evalﬁation after succeséive_image formation on 1000
sheets, so1id images were accompahied with slight fog
~which might be attfibutable t0o charging failure caused
by partiai_peeling of the surfage layer on the coated
magnetic particles, while these difficulties were at a
15 practically acCeptablé level.
[Example 10] |
Image formation and evaluation was performed
in the same manner as in Example 1 except that.the
coafed magnetic particles prepared in Magnetic
20 particle Production Example 10 were used. As a result
the initial pefformances were godd but, after
successiﬁe image formation on 1000 sheets, solid-
images were accompanied with several black épots whi¢h
mighf be attributable to charging failure due to
25 slight pinhole leakage caused by_partial peeling of__
the sufface layer on the coated magnetic parficles,

while these_difficulties were at a practically

-
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e

-36-. 1 wt. part of phenollc resin and 3 w. parts of
electroconduct|V|ty-|nparted tin oxide particles were dlssolved or

dispersed in 16 wt. parts of xylene and the m xt ST ) 3 .
hours of dispersion 5 in the paint shaker. The ¢ éﬂﬂng—1" d a
surface | ayer showing a volume resistivity of-20406 oh e

coating liquid was used for coating 200 w. parts of the sane ferrite
particles by using 10 the sane fluidized bed-type coating apparatus as in

Producti on Exanple 1 ovi de coated magnetic particles show ng
a volunme resistivity %?gfggéﬁﬂ%ﬁgyg%1 As a result of the SEM observati on,

the presence of a surfiagampByanijon the entire surface was 15° confirmed.

[ Magnetic particle Production Exanple 9] The surface |ayer-coating liquid
of Production Exanple 1 was aﬂ@hsedqunatiberﬂnéequﬂmatébQSWhawhngoamad
ggegg?ggpspe' cle 512€ QTihd LlReRinddr he’ In"BRansie 1' excéde Inak®thl oMM €M

5 coated magnetic‘particles prepared in Magnetic
particle'Prbduction Ekample 11 were used. As a result
of 4000 sheets of successive imaée formation, the
charging performance was Similar_to that in the
initial'stage, whereby good solid black and solid

10 white images could be obtained.
:[Example 12]' _

Image formation and evaluation was pérformed
in the_ same manner as in Example 1 except that the the
process speed of the printer was charged to 94 mm/sec,

15 the coated magnetic particles prepared in.Magnetic
parficle Production Example 12 were used, the sléeve'
was rotated at a sped twice that of the
ﬁeripheral speed of the photosensitive member in a
reverse direction, and the toner prepared in Toner

20 Production Example 2 was used. As a result of 4000
sheets of successive image,formation, the charging

performance was similar to that in the initial stage,
whereby good solid black and solzd white images could
be obtained.

l25 [Example 13]

Image formation and evaluatidh.was performed

in the same manner as in Example 12 except that the

/
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fIU|d|zed bed-type coating apparatus as in Production Exanple 1 and dried
to. prOV|de coated magnetic particles showi ng a volu&&—heStsTTVT??”‘ x106
ohmcm As a result of the SEM observation, the 25 JHTBSQHGE ofSE T fllace
| ayer on the entire surface was confirmed. [Magnetig par tidtdihduct ion -
Exanpl e - 10] -37- The surface Iayer-coatlng-$1qU|é:6F‘PrUd“T|on Exampl e
1 was applied onto 200 wt. parts of hydrogen-reduced magnetite particles
havi ng ‘an average particle size of 40 pn1and a volune resistivity of 5

6x103 ohm cm by using _th d z ed t at | gratus as in
Production Exanple 1 5ﬁagﬁ$|%§?“ﬁ8 gﬁaf% ?ﬁf nal a%#) °cl es showi ng

a volume resistivity ?far{:%ié ﬁ'&ﬁhéﬂloﬁ%x%mbféuii dda the &Wd&@ﬁswﬂé on,
the presence of a surface layer on the 10 . entire surface was confirnmed
(Magnetic particl e Produber @reBazepl in PHotosensitive member Production
Example 2 were_used. As a result of 4000 sheets of
5 successive image formation, good soiid black and solid
white images could be obtained from-the initial stage.
to 4000 sheets, while the solid white images were
accompanied with slight fog doe to a slight charging
insufficiency'caused by a decrease in'contact nip as a
10 reeult of the charging ghost evaluation;.
[Example 14] |
Image formation and evaluation was performed
in the.same manner as in Example 12 except that the
coated magnetic particles prepared in Magnetic
15 particle Production Example 14 were'used. As a result
of 4000 sheets of successive image formation, the
initial performances were good but, from 1000 sheete
to 4000 sheets,,solid white images were accompanied
with slight fog as a result of the charging ghost
20 evaluvation due to slight charging insufficiency, while
these were at a practically acceptable level.
[Comparative Erample 1]
Image formatlon and evaluation were performed
in the same manner as in Example 1 except that
25 magnetic particles prepared_ln Magnet1c particle
Production Example 15 were used. BAs a result, after

1000 sheets of successive image formation, toner melt-
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1 w,. part of straight silicone resin and 0.035 wt. part of _
el ectroconductive carbon bl ack were dissolved or dispersed in 16 wt. parts
of xylene and 15 the m xture was subjected to 3 hours of dispersion in the
pai'nt shaker.. The coatlng | ayer provided a surface |ayer showi ng a vol une
resistivity of [err] ohmecm Then, the coatinggsiquid was used for coating
20 200 wt. parts of hydrogen- reduced Zn-Cu ferrite particles having an
average particle size of 34 pmand a volune resistivity of [err]. ohnlcnlby
using the same fluidized bed-type coatin 9_€paratus as in Production

Exanpl e 1, dried and (HRPOrEEFEFeR oo THe FPERStSS PAFAIGIRE ‘6‘&%&%’3
magnet i ¢ particles Shoyido:sa.4ek Ud SBkSlidd (bRl fhide ARG wdk

result of the SEM observation, the presence of a surtace la
-38- entire surface \/\/a&@dm@hhﬁgec&uf{uwgggata@e pﬁftnﬁf@lﬁg Fdichken Exarrpl e’

12 [Comparative Example 2] _

5 Image formation and evaluation were peffonmed'
'in the same manner as in Example 1 except that
magnetic particles prepared in'Magnetic particle
Production_Exampie 16 were used. As a result, from
the initial stage, charging failure occurred on the

iO whole area (causing;fog in solid white images).

- Further, in order to charge fhe photosensitive member
to a potential of -680 volts identical to that in
Example 1, it was necessary to apply a voltage of
-1000 volt. Substant1a11y no charging was performed

- 15 bf application of -300 volts. | '
.[Comparative_Example 37 |
' Image formation and evaluation were perforned
in the same manner as in Example 1 except that
magnetic particles prepared in Magnetic particle

20 Production Example 17 were used. As a result, from

| the initial stage, solid white-images were accompanied
with black streaks caused by partial charging failure
due to pinhole leakage.

[Comnarative Example 41

25 | . Image formation and evaluaticn were performed

-_innthe same manner as in Example 1 encept that the

photosensitive member prepared in Photosensitive



1 wt.. part of magnetic particles having an average particle size of 0.3

[err]mand a volune 5 resistivity.-of [err] ohmcm were di spersively :

attached to Zn-Cu ferrite particles having an average particle size of 20
pmand a volune resistivity of [err] ohmem followed by resintering, to
obtain coated magnetic particles, which showed53 volune resistivity 10 of
[err] ohmcm [Magnetic particle Production Exanple 13] 1 w. part of black:
titani um oxi de (titaniun1b|ack) particles having an average particle size

of 0.2 pmand a volu 3&31; av néJ ggnu\g%re 1%s Efilr%ggﬁl vely

attached to Zn-Cu ferrite par an aver age part| e sitze of 30

[err]mand a vol une r esomt tuetmleflaﬁ.eéf&g@,hmnage 1 @aegdchYodcrugirad edudg,
to obtain coated.nagnetic particles, which showed a volune resistivity of

[err] ohmcm 20 [Naga%ﬂewgaitha@%tﬁ@ﬁﬂxppéﬁn%rrple 14] 1 w. part of
magnetic particles havi

ver rtij.cle size of 0.3 pmand a vol une
resistivity of [err] d ﬁ:ﬁﬂgﬁf% & gggﬂgfesie\/]el y attached to Zn-Cu ferrite
-partiCLes havi ng ‘ag aver age paﬁﬁddé'?oxmation and evaluation were performed
| in the same_manner'as in Example 7 ekcept'that the
photosensitive member prepared in Photosensitive
member Production Example 3 was used. As a result,
from the initial stage, image flow defect occurred due
10 to flow of latent. image potent1a1
- [Comparative Example 6]

'Image.formation and-evaluation were performed
in the same.manner as in Example 13 except that
magnetic'particles'preéared in Magnetic particle

15 froduction Examp;e 18 were used. As a result, from
the initia; stage, poor images occurred (solid white
images uere accompauied with fog) due to charging
failure.

[Comparative Exampie 71

20 ' Image formation and evaluation were performed
in the same manner as in Example 13 except that
magnetic particles prepared in Magnetic particle
Production Exaﬁple 192were used. As a result, from .
the initial stage, soiid_white images were accompanied

25 with black spots caused by partial charging failure
_due.to piuhole leakage. ' ' |

[Comparative Example 8]



25 size of 60 pmand a volune resistivity of [err] ohmcm followed by
resintering, to obtain coated magnetic particles, which showed a volume
resistivity -39- of 8x105 ohmcm [Magnetic particle Production Exanple
15} The ferrite particles before the surface | ayer coated in Production
Example 1 were used as they 5 were. [Magnetiggarticle Production Exanple
16] The ferrite particles before the surface |l ayer coated in Production

. Exanpl e 4 were used as they were. [ Magneti-c particle Production Exanple
17] The ferrite particles before the surface |ayer coated in Production
Exanpl e 5 were used as they wipage figrgaticr WHVGF@H%G@FPOW—B&H%% 18]

15. - Zn-QuTerlihe RARE' GleR"3Y' 09 Alu@iE" #%xcept that the

photosensitive member prepared in Photosensitive
member Production Example 4 was used. As a result,

5 from the initial sfage, solid white images were
accompaniéd with fog causad by partial charging
failure due to pinhoie leakage. Further; from the
initial stage, image flow occurred due to flow of a
latent potential flow.

10
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particle size of FT]mand a volune resistivity of [err] ohm cmvere
used as t ver e. mm partlcle Production Exanpl e _19]..Maghetite

particles h m&“@ 20 - particle size of 40 [er :‘11 B -ar VRISUBEN
resistivi ty ohni cm were used as they were. [Exhnple ﬁ&pﬂgeo

phot osensi ti ve ifenber and a contact 25 chargigg. menber las—desered |

may be used for charging in principle as follows. According to t he pr esent
i nvention, a charging nenber -having a nmedi um- -40- l-evel of resistance is

used to inject charge to the surface of a photosensitive nenber having a:
nmedi um | evel surface WHATSIS \GLAIMEDOISH o enbodl ment, a charge is not
injected to a trap potential Ieveg {;r ve nenber

hoto Fh? Osenglt u OMPY i P s
i njected to charge the el det r SEo N e pa PR R fﬁ %’ha 5'8 ﬁ%%‘tlon
| ayer to charge the pQﬁtaﬁéﬁﬁidﬂﬁﬁeogfgﬁﬁﬂb %ﬁotosens1tive member, and

charging means, imagewise exposure means and
._ 5 de#eloping means disposed in fhis.order opposite to
the photosensitive member, wherein | |
‘said photosehsitive member has a surface
layer compr181ng a charge-lnjectlon layer,
said charging means 1ncludes a charging
10 member comprising magnetic particles and disposed
contactable to the photosensitive member so as to
charge the photosensitive member based on s voltage
received thereby, |
. the maénetic particles have a volume
15 resistivity in the range of 1x1_04 - 1x109 ohm.cm, and
the magnetic particles have a surface layer

having a volume resistivity of at most 1x109 ohm.cm.

2. An apparatus according to Claim 1, wherein
20 the charge~injection layer has a volume resistivity of

12108 - 1x1015 ohm.cm.
3. An apparatus according to Claim 1 or 2,
wherein the charging meﬁbe: has a resistance of_lx104

25 - 1x10% ohm.

4, An apparatus according to Claim 1 or 2,
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a whole. More specifically a charge is stored in a 10 ninute capacitor
functionally formed by a char ﬁiht ransport |ayer functioning as a dielectric

| ayer, and an mmmﬂnﬂﬂ ! nd a | ayer of electroconductive particles
inthe charge

nctioning as two el ectro _at-es—+—F)i S
I nstance, the 1 elecfroconductlve particles a&& ele ﬁj@gkiyhrndeﬁﬁﬁﬂb t
from each other, and each constitute a mnute floatlngwl cgguukﬂEEAs a i
result, the photoSensitive'nenber surface appears'to ﬁs

unlforn1y char-ged, but actual e ar cha
el ectroconducti ve par?h%f%?ncove?a?% ShBE65E n5| 93pﬁ%%%er °g?f3pd 2

Ther efore, when |nage%§§a@<gg§ggec¢§t19@rftgén@&g)y | aser scanning, an
el ectrostatic latent inmage can be retai ned because individual

el ectroconductive 25 particles are electrically i'ndependent. In a specific

Exanpl e, an electrophotographlc grlnter as show in Flgfre 1 was copstituted
by using a pparatus accord1ng to aim 4, wherein

5 :the surface layer comprises electroconduCtive

particles and-a binder resin.

6. An apparétus according to Claim 5, whefein
the surface layer cﬁntainéllub;icating particlés.
10 |
7. A@ apparatus accbiding to Ciaim 5, wherein
the surface iayér has a 901ume resistivity pf 1x104 -

12102 ohm.cm.

15 - 8. An apparatus according to Claim 4, wherein
the surface 1ayer compr1ses an 1norgan1c substance
different from that of the core and-stlcklng onto the

core.

20 9, An apparatus according to Claim 8; wherein
the surface léyef has a volume resistivity of ét most

1x107 ohm.cm.

10. An apparatus'according to Claim 8, wherein
25 the surface layer has a volume reéistivity which is

lower than that of the core.

-
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-41- photosensitive member 1 prepared by Photosensitive menber Production
Exarrpl e 1 and a ncl udi ng coated magnetic particles 2a
prepared in Magnetic duction Exanple 1 and used.f.or 5. .
successi ve i.nage wtﬁ ’Ehﬁ!ﬁ rocess speed of 100 m‘dsep,.
envi ronnment of 2 More speci-breal ly, rt he chamgm;
2 conprised coat ed rragnetlc particles 2a prepared i n Magnetic=partiete—

Production Exanple 1, which were 10 caused to forma magneti c brush with
erected ears on a non-maggitlc sleevee\fb formed. un etlg field

gi ven by a magnet roller ettt SERFT A HHiATPRENY &, ee g‘al%m {;he fégneti c

particles 2a were applinfedeil €tk 'dﬂh&b@liﬂﬂ&liaﬁsﬁa%r ¢Bmp2ideB SO to forma
magnetic 15 brush formng a contact nip inawd ca. 5 mmwth the

phot osensi ti ze nenber ellecthecoripwtive pamtiictis- amd di ﬂngndeeemﬂb was
initially disposed with a gap of ca. 500 pmfromthe photosensitive nenber:
1. The magnetic roller 2c was held inmmovably within the 20 sleeve 2b, and

the sleeve surfaceswas Cag§ed ﬁd)dﬂBX@atus according to Claim 11, wherein

the charge-injection layer COntains lubricating

particles.

13. A proceSS'cartridge, compiising: an
10 electrophotographic ohotosensitive'member, and'
. charging means and developing means disposed inlfhis
order opposite to the photosensitive member, wherein
said photosensitive member has a surface
layer.cOmprising a charge—injection layer,
15 - said charging means includes a charging
" member comprising magnetic particles and disposed
contactable to the photosensitive member so.as to
charge the photosensitive member based on a voltage
received_thereby} | |
20 | the magnetic particles have a volume
resistivity in the range of 1x10% - 1x109 ohm.cm,
the magnetic particles have a surface layer
having a volume resistivity of at most 1x109 ohm.cm,
and | _
25 : said electrophotographic photosensitive
member; charging means.and developing means are

integrally supported to form a cartridge which is

asBea:RTimxﬂ
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at a speed identical to the peripheral speed but in a reverse direction

with the rotation of the photosensitive member 1, so as _to cause a uniform

cont act betvveeHIllmIlllrm&m i ve member 1 and the #5__m Q@H@,@@g@h a.
| nci dental |y, di fference in periphenla Al 's?'pead, xggprovi ded
bet ween t he magnetlc ".47- brush and the photgsensil Lwe_nemp——
magnetic brush is liable to fail to retain an appropriate nip, thus
resulting in charging fal lure, at the tine of circunferential or axial
devi atiion pushing the 5 netic brush away, since the magnetic- brush per
se | acks a physi cal réﬁ“—é? 2hlh moyptebledio aRj eleehrophotpgraRhiG of or r ed
that the magnetic bru p d agai nst.- the photosensitive member
with its fresh surfacza%pkccg‘%%%gln H “this Exanple the 10 magnetic

br ush- hol di.ng sl eeve 2b was rotat ed at an identical speed in a reverse
direction wth the '

14. A process cartridge according to Claim 13,
5 wherein the charge-injection layer has a volume

resisti#ity of 1x108 - 1x10%5 ohm.cm.

15. A process caftridge according to Claim 13 or
14, wherein the ché:ging member has a resistance of

10 1x10% - 1x109 onm.

i6. A proéess cartridge according to Claim 13 or
14, wherein the magnetic pafticles comprise a core and

a surface layer coating the core.

15,

17. A process cartridge according to Claim 16,
wherein the surface layer comprises electroconductive
particles and a binder resin.

20 18. A process cartridge according to Claim 17,

wherein the surface layer contains lubricating

particles.

19. A process cartridge according to Claim 17,
25 wherein the surface layer has a volume resistivity of

1x10%4 - 1x102 ohm.cm.

_—
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photosenm I mage formation was performed in the fol | owi ng
manner . ' m\margl ng nenber 2 supplied with a DC vol tage of
-700 volts ““g\g\‘m ntact the photosensitive menber 1 with its
magneti c- b € rotating relative to the phot O$—E:B£§:l::£—i.&t—&--—-f’£ﬂr’£ber-~i 3
t her eby surface char gi ng the photosensitive negper 20 hln sThen:T aks &t
exposure position, the charged photosensitive nenber ivvas erposadEto

I magewi se scanning laser light 3 froma |aser diode su "'é‘c‘:‘%"é"éF—Fﬁ*“:‘Hﬁ‘f%Wy
modul ati on based on given_i.mage S|%nals with the aid of ag gonal mrror,

thereby fornming an 25 el e€fro eF%t"é?ﬁtrliﬁﬁﬁea‘Eﬁ?rﬂ’ré‘gpﬁ ifrve
b 1. Th “th | t t t h
menber 1. Then, the e %tx‘[a?r? ﬁté %uﬁé@%‘ 14 evggo {j%\f} Ianpment G €

phot osensitive rrenber ecte efsa °h a _
magnetic one- COﬁponen@uhstance different from that of the core and stlcking

Araovounmtmn

onto the core.

21. A process cartridge according to Claim 20,
wherein the surface layer has a volume resistivity of
at most 1x107 ohm.cm.

10 22. A process csrtridge according to Claim 20,

~ wherein the surface layer has a'ﬁolume resistivity

which is lower than that of the core.

23. A process cartridge according to Claim 13 or
15 ' 14, wherein the charge-injection layer comprises

electroconductive'particles an a . binder resin.

24. A process cartridge accordlng to Claim 23
wherezn the charge-1nject10n 1ayer contains

20 lubricating particles.

25. An image forming.method,_compriSing the steps
of: . |
charging an electrophotographic _
"25 photosensitive member'by applying a voltaée to a
charging member comprising magnetic particles and

" disposed in contact with the photosensitive member,
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i nsul ating teﬁerFeduGed_l_n__Ianer Production Exanple 1 above applied on a

non-nagnetic 16 nmin 5 dianmeter encl osing a nmagnet therein.
The sl eeve 4 amg,! ﬂm]ﬂmave a fixed gap of 300 pmfromthe
phot osensitives ) evel opi ng position and rotated at _an e

peri pheral speed..  The sl eeve 4 was supplied_gpth a _ 4?&5 vg}{ragg geEN $00
volts 10 superposed with a rectangul ar AC vol tage vm'th%a qig_r,mm-;@ﬁak
vol tage of 1600 volts and a frequency of 1800 Hz, bt o ettcet—a—unrp

devel opment between the sleeve, and the phot osenS|t|ve menber. The thus
devel oped toner image was the%f“%"tllsﬁn%@srié‘a the tharngedapbetsengitivag a

transfer roller 5 haweng:‘Ie %Tﬁé}m ra%s SLANS esta& Ler‘%J ohm d suppl |_ed W th
v S

a DC vol tage of +2000" e plai R paper s 88t arryl ng t he

transferred toner | Mg vesensieived aemBer palngeen hot 20 fixing rollers 8 to
fix the toner imge onto the paper sheet, and the sheet carrying the fixed

i mmge was di scharged out of twealmanattige Rectdostatticnémaget whexedherred
to the paper 6 and renai ni ng on& % ghot Osetr:}.SItxlnglEb marlrlbe 1 t hen
scraped Off the otosensi ve er as a surrace
: layer comprising a charge—injection layer,
the magnetic particles héve'a volume
resistivity in the rahge of 1x104 - 1x109-ohm.cm, and
the magnetic particles have a surface layer

10 having a volume resistivity of at most 1x10° ohm.cm.

26. A method according to Claim 25, wherein the
charge-injection léﬁer has a_éolume resistivity of
1x10% - 1x10!9 onm.cm.

15

27. A method according to Claim 25 or 26, wherein
the charging member has a resistance of 1x104 - 1x1_09
ohm.

20 28. A method according to Claim 25 or 26, wherein

the magnetic particles comprise a core and a surface

layer coating the core.

29. A method accbrding to Claim 28, wherein the
25 surface layer comprises electroconductive particles

and a binder resin.
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25 phot osensi tive nenber surf ace by a cleanlng bl ade 7, and the cl eaned
phot osensi tive menber surface was prepared for a subsequent cycle of imge
formati on. -44- Furthernore; in the present |nvent|0n pl ural nenbers

anohg t he aﬁm Mﬂgm t:-osensitive nenber 1, EFngi—Hg—TFEHﬂb*eF‘ ===
devel opi ng mﬂmmﬂ e sleeve 4 and cleani ng |raks 7L ERANABSBEEN
integrally subpdrted o for'ma process cartrlége, whijgh i s Fdttdeldbly
nount abl e to a mai n body of an. el ectrophot ographic apparatus SuUch as a
copyi ng machine, a |laser beamprinter and a facsim|e apparatus. For
exanpl e, at |east one of ahe BheetiodyatOordigundo2Claiy sdpwhgrebanthe? and
cl eani ng neans 7 can be | ntegrally supported with the phaotgsensitive nenber
1 to forma cartridgeSUTA%h 1BERT PSP BE B HE34HRY (RATESAESt r om an
apparatus main body with the aid of a gui de neans, such as a guide rail
provided in the 15 apparatus nmain body. '

. 31. A method according to Claim 29, wherein the

5 surface layer has a volume resistivity of Lx104'—

1x102 ohm.cm.

32. A method according to Claim 28, wherein the
surface layer comprises an 1norganic substance
10 different from that of the core and stlcking onto the

core.

33: A method according'to Claim 32, wherein the
surface layer has a volume res1st1v1ty of at most

15 1x107 ohm.cm.

34, A method according to Claim 32, wherein the
" surface layer has a volume resistivity which is lower

than that of the core.

20
35. A method according to Claim 25 or 26, wherein
the charge—1n3ect1on layer comprlses electroconductlve
particles an a blnder_resin.
25 . 36. A method accofding to Claim 35, wherein the

charge-~injectionlayer contains lubricating particles.
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Incidentally, it is to be understand that the above-nentioned structure and

process conditions have been set forth as a‘nmere exanples

nmodi fied within the scope of the present invention. 20 | THIS SHEER HAlE BEEN ||

pariicul ar Exanple, as a result of inmage formation by usin ziiyﬁﬁﬂkﬁfﬁﬁ

t he above- described structure, the photosensitgzee menber I THi Tt

havi ng a surface potential of O volt was charged up to -680 volts by once

passi ng through the under application of a DC voltage of - 700 volts to t he

sl eeve 2b 25 contact nig w t-h the magnetic brush, thus showi ng a-good-

char gi ng perfornmance. %@Jﬂﬂﬁngﬁéﬁﬁkﬁhﬂﬂﬁﬁﬁﬁgpinholes occurred on the :

phot osensiti ve nenber, -the- oggur. - Further,
%t&%@é&ﬁﬁtl i & ﬁgﬁ’ a0 G S

t he attachnent of nagnetlc partlc es co stlt magneti c brush 2a di d

not occur, whereby goodosstiitthtblasyk aandlaatmbnwotgeapm@mﬂ;auédsbave

obtained. 5 Further, even after 4000 sheets of successive inmage
. . member, and charging means, imagewise exposure means

5 end'developing means disposed in this order oﬁﬁosite

to the photosensitive member. The_bhotosensitive
~member has a surface layer compfising a charge-

iﬁjection 1aye:. The charging means. includes a
charging Member.compfisinglmagnetic particles and

10 disposed'contectable to the photosensitive member so
as to charge the photosensitive member based on a
voltage received thereby. The magnetlc particles have
a volume resistivity in the range of 1x104 - 1x109
ohm.cm, and the.haghetic particles have a eurface

15 layer having a voiume'resistivity of at most 1x10°

ohm.cm.

20

. “‘ﬁﬁ'iim‘iiitﬁﬂi“m!in

yu074/2135



fornation the charging performance was simlar to that in the initial

st age, mhereby good solid black and solid white inages could-be-obtained. .

The- i mage eval uation was perfornmed with eyes. 10 ! fusthersy dys Bhen
reversal -devel opment, the transfer charging polarity is ofpositg:Ppad:pe
surface potential polarity on the photosensitive nmenber, $e=thgr=the=—r——=
potential history on the photosensitive menber affects the charging
performance in a 15 subsequent cycle. In order to evaluate the phenonenon

in this Exanple, an A4-size |longitudinal original inage including a solid

bl ack i mage (having a | ow potential as an absolute-value) in a width of ca.
94 mm (correspondi ng to one peripheral length of the 20 30 nmdia.

phot osensi tive menber) and al so a subsequent solid white image (having a
hi gh potential- as an absolute value) to evaluate a fog in the sold white

i mage (evaluation of charging ghost). In the chargi g ghost evaluation, a
solid white image 25 following a solid black i mge %ccordlng to the

reversal devel opnment schene is Ilable to be acconp d wwth fog due to an
|nsuff|C|ent i ncrease

§

7

D

FIG. |
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[err] -46- in potential for-providing the solid white inmage, unless the

chargi ng nmenber exhibits a good charging performance. In thifs: T
howsver, no fog was observed during the successive reproduc |Bm§90fcﬂh®M5BEEN
above- nent i oned original image including the solid black anfl sol i BEMNACED

i mges. [Exanple 2] Inage formation and eval uati on were perfor :
'same nmanner as in Exanple 1 except that the 10 coated magnetic particles
prepared in Magnetic particle Production Exanple 2 were used. As a result

of 4000 sheets of successive inmage formation, the charging performance was
simlar to that in the initial stage, mhereby good.- solid black and solid 15
whi te images coul d be obtained. [Exanple 3] |nage fornatlon and eval uations
wer e perforned : :

?
-~
e
16, N
----- 4 ¥ iz L
%_' " ’Z/KCB/ T 14
AT /9 v &
| -4 i
» -
9/_
12.
< J

FI1G. 2
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in the same rmanner as in Exanple 1 except that the coated nagnetlc

payticlgs prepared in Magnetic 20 particle Productio 01 €3 pd.
As a result of 4000 sheets of successive inmage fornmat 3o ??59 ]
performance was simlar to that in the initial stage, f&ﬁj%@lc

bl ack and solid white i mages could be obtained. 25 | > mage

formati on and eval uation were perfornmed in the sanme nmanner as K Exanple 1
except that the [err] -47- coated magnetic particles prepared in
Magnetic particle Production Exanple 4 and the photosensitive nmenber
prepared in Photosensitive nenber Production Exanple 2 were used. As a
result the initial 5 performances wele good but, in the charging ghost

eval uation after successive inmage formation on 2000 sheets, solid imges
wer e acconpanied with slight fog

21
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whi ch 'mi ght be attributable to charging failure caused by partial peeling
of the.Surface |layer on the coated 10 nagnetic parf{fctes, wirfe
difficulties were at a practically acceptable |evel %&kﬂﬁ%ﬁ%?ﬁ

formati on and eval uation were perforned in the sanejjmanner E np el
except that the 15 coated nagnetic particles prepal Bt - Magneti-e- panjlcle
Production Exanple 5 were used. As a result the inif“‘T"ﬁéFT‘“na*teS“mkre
good but, after successive imge fornmation on 2000 sheets, solid imges
wer e acconpani ed with several black spots which 20 might be attributable
to charging failure due to slight pinhole | eakage caused by partial peeling
of the surface |layer on the coated maghetic particles, while these
difficulties were at a practically acceptable level. 25 [Exanple 6] | nmage

formati on and eval uation were perforned in the sanme manner as in Exanple 1
except that the
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[err] :48 coated magnetic particles prepared in Magps
Product-i'on Exanple 6 were used. As a result of 4000
i mage formation, the charging perfornmance wa

hE@LEUQME&¢Q9§$S|

to that E@ bﬁﬁ
initial stage, whereby good sol i [ ack :aRd &9 BEENVY D@tel.migeg ...... o? ......... -
obt ai ned. [Exanple 7] | mage forngtion and,g‘éiuatlo‘ ---------- Jtﬁe
sane manner as in Exanple 1 exce —the gated nagnetlc partlcles

prepared in Magnetic particle Production Exanple 7 were used. As a result
of 4000 sheets of successive inmage formati,on,, the charging performance was
simlar to that 'in the initial stage, whereby good solid black and solid 15
white i mages coul d be obtained. [Exanple 8] Inage formati on and eval uati on
were perforned in the sane manner as in Exanple 1 except that the coated

magnetic particles prcHBECEROBKYTOGRAPEITC APPARATUS, PROCESS
CARTRIDGE AND IMAGE FORMING METHOD

ABSTRACT OF THE DISCLOSURE

An electrophotographic apparatus is
constituted by an electrophotographic photosensitive
member, and charging means, imagewise exposure means
and developing means disposed in this order opﬁosite
to the photosensitive member. The photosensitive
member has a surface layer comprising a charge-
injection layer. The charging means includes a
Charging member comprising magnetic particles and
disposed contactable to the photosensitive member so
as to charge the photosensitive member based on a
vdltage received thereby. The magnetic particles have
a volume resistivity in the range of 1x10% - 1x109
ohm.cm,land the magnetic particles have a surface
layer having a volume resistivity of at most 1x109

ohm.cm.

Figure 1



20 particle Pr oduct i-on _ﬂaﬂple 8 and the photosensiti
_Exanple 2 -were-uss

phot oSensi tive nenber uction
sheets of U| m‘iam f or mg
| mages co romtH

L AR 09eodHASIGEEND

P |n|¢h§igseage 25

the solid white |nages mere acc

i

o | REAREl
to

fog'due to é sllght

..........................

charging insufficiency caused by a decrease in contact nip in [err]
Exanpl e 9] Image formati on and eval uation

t he chargi ng ghost evaluation. |

were perforned.-i nCLAEMSane manner as in Exanple 1 except that the 5

afed i n
Tl
_d§b|d“ ite &

- 49-

coat ed

magnetic particles prepared in Magnetic particle Production Exanple 9 and
t he phot osensitive nenber prepared in Photosensitive nenber Production

Exanple 2 were used. As a result

the initial performances were good but,

t he charging ghost 1. An elactrophotographic apparatus. comprising:
' an slactrophatographic photosensitivae member

(1), and charging means (2).

imagewise exposure means

(3) and developing means (4) disposed in this order
opposite to the photosensitive member, wherein

said charging means (2) includes a charging
member comprising.magnetic particles (2a) and disposed
contactabla to the photosensitive member so as to
charga the photosensitive member based on a voltage
racaived thereby, and

the magnetic particles have a volume
resistivity in the range of 1x10% - 1x10% ohm.cm,

CHARACTERIZED IN

THAT

said photosensitive member (1) has a charge- '
injesction layer in the form of an inorganic layer or a
resin layer containing electroconductive particles
therein, as a surface layer., and a photosensitive
layer below the charge-injection layer, and

the magnetic particleé comprises a core, and
a surface iayer coating the core and having a volume
resistivity of at most 1x109 ohm.cm.

2. An apparatus according to Claim 1, wherein

the charge-injection layer has a volume resistivity of.

1x10% - 1x101° onm.cm.

3. An apparatus according to Claim 1 or 2,

wherein the charging member has a resistance of lxlo4

- 1x102 ohm.

4. [CANCELLED]

: ﬂmsmmHann&T
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10 evaluation after successive inmage formation on 1000 sheeis,;sokid“ f

ri butafl BERCI90]

i mges were acconpani ed wth sTight fO%;MQ%QQ?ﬂLQ@%rRE: o
coat e nacnet INISHEIRIBNNAR | ™ noce Mt car morover o At gt

practically acceptabl el éevel*. [ Exanple F6n and eval uation
were performed in the sane manner as in Exanple 1 except that the coated
magnetic particles prepared in Magnetic 20 particle Production Exanple 10
were used. As a regult the initial performances were good but,  after ,
successi ve i mage f or mat ABnaBRATBYUSSREEOEAiNgG| te CRA4BE hePE Zec¥BSEALBJ
with several b#ﬁck,sEgts mgich m ght be attributable to charging failure
due to 25 slighPepPRASRES &ARET CORRTAGeSy epectrocoRduCGtiyeof the surface

| ayer on the ¢ neti.c_patti.cles, while these difficulties were at a
practically 8€%§$ffgg &ha°aBihaer®zesin.

6. An apparatus according to Claim 5, wherein

the surface layer contains lubricating particles.

7. An apparatus according to Claim 5, wherein
the surface layer has a volume resistivity of 1x104'-_

1x109 ohm.cm.

8.  Rn apparatus according to Claims 1 or 2, wherein:
the surface layer comprises an inorganic substance
different from that of the core and sticking onto the

core.

‘9. An apparatus according to Claim 8, wherein
the surface layer has a volume resistivity of at most

12107 ohm.cm.

10. An apparatus according to Claim 8, wherein
the surface layer has a volume resistivity which is

lower than that of the core.

11. An apparatus according to Claim 1 or 2,
wherein the charge-injection layer comprises

electroconductive particles and a binder resin.

This Sheet Has Been Reﬂlaced
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-so-\acceptable level . [Exanple 11] Image formation and evdl.uation- ver.e :

magnetic part
used. As ar
char gi ng per

solid black afd Sol'id™0° white I mges coul d be obt ai ned.

t he sane manner-as in Exaﬁﬁ?e'i‘éxceﬁf
articles prepared in Magneti ¢

patti L ' rodﬂc ion Exa
mnumgmuﬁmets of successP\é_iﬁggg._L ﬁnﬁt.—l rgjr{%

—thag the:5 coated 3 ..il7
o §qgnbre

lar to thagyin the initial stfgﬁ::ﬂheteby=3666“

[ Exanpl e 12]

| mage formation and eval uati on were performed in the same manner as in

Exanpl e 1 except that the the process speed of the printer was changed to

94 m sec, 15
Producti on Ex
that of the p
di rection,
used. As a r
char gi ng

resistivity of 1x108 - 1x101% ohm.cm.

the coated na netic particles prepared | Nh ﬂeti particle
anpl ?%ea%¢%£$%9$wﬁpr%&%}%d g §5§gntmﬁce
f th hot 11 nb
Ecrﬁeﬁec“‘r{ :g‘?)éjﬁje?f‘ A DA Vﬁh%fl%étﬁaﬁp{ivirizs

<§§ggléfe4000 sheets of successive inmage formation, the

13. A procass cartridge, cowprising:

an slectrophotographic photosensitive member
(1), and charging means (2) and developlng means (4)
disposed in this order oppovite to the photosensitive
membey, wherein

said charging means {2) includes a charging
membar comprising magnetic particles (2a) and disposed
contactable to the photosensitive member so as to
charge the photosensitive member based on a voltage
received thereby,

the magnetic particles have a surface layer
having a volume resistivity of at most 1x109 ohm.cnm,
and

said eiectrophotcgrapnic photosensitive
member, charging means and developing means are
integrally supported to form a cartridge which is
detachably mountable to en electrophotagraphic
apparatus main body: B
CHARACTERIZED IN THAT _

said photosensitive member (1) has a charge-

injection layer in the form of an inorganic layer or a
resin layer containing electroconductive particles

therein, as a surface layer, and a phatosensitive
layer below the charge-injection layer, and

the magnetic particles comprises a core, and
8 surface layar coating thae core and having a volume
rasistivity of at most 1x109 ohm.cm.

14. A process cartridge according to Claim 13,

wherein the chafge—injection layer has a volume

; This Sheet Has Been Re

N

11




performance was simlar to that in the
bl ack ‘and sot+d—whi-te—rages—eoul d be obt

formati on and erformed i ;ﬂ =
except that t E’ﬂ mﬂ&m l.ﬁ&ﬁﬁoat ed magnetic partreres—prepared i'n e
Nagnetic parti anpl e 13 88d the photosensitive menber

prepared in Photosensitive nmenber Production Exanple 2 were used. As a
result of 4000 sheets of 5 successive inage formati on, good solid black and

solid white imagesgoul ¢ eroqgtsag r&eaq._é{iodn gc‘{;/\n&%#rg‘#ig%taef%iﬂdue ? sheet s,

while the solid mhlte i M WEre accoip

sl i ght Charglng4lngﬁhgbﬁhe@gé15%#¥§% onnﬁr&%%%gﬁégf%?régﬁéé&ﬁcélBfas a 10

result of the charﬂlng ghost eva
1x10

- 1x10 ohm.

‘16. [CANCELLED]

17. A process  cartridge according to Claims ;3 or 14,§
wherein the surface layer comprises.electroconductive

particles and a binder resin.

18. A process cartridge according to Claim 17,
wherein the surface layer contains lubricating

particles.

19. A process cartridge according to Claim 17,
wherein the surface layer has a volume resistivity of

1x10% - 1x10° ohm.cm.

20. A process cartridge according to c1aims 13 or 14.;
whereln the surface layer comprises an 1norgan1c
.substance different from that of the core and sticking

onto the core.

21. A process cartridge according to Claim 20,
'wherein the surface layer has a volume resistivity of

at most lxlo?“ohm.cm,

" This Sheet Has Been Re,ilaced
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| mage formation and eval uation were perforned in the sane npager-—as—n
Exanpl'e 12 except that—the—coated nagnetjfe—patti-ches—preparekErnal/byEeliHEET .

15 particle Producti 14 were Useédis Astar riesudceENofli 4000 shgefFERo1gg7
successi ve im HM‘M‘l E : Fe initial [perfofr@haégiver e ié)(ﬂ}ité}:ut,,,.,,f.n.om ..........
1000 sheets tid; L , &0l id white ggrages Were acconpanted=wrr=sHgh

fog as a result of the charging ghost 20 eval uation due to slight charging
i nsufficiency, while these were at a practically acceptable |evel.
[ Conpar ati ve Exanple 1] Image formation and eval uation were perforned in

the same manner as hh Ex&z“?ggcgsg%%pg}tgli%teé%g%?d /%Sé)eagfgﬂ%prepar eql

in Magnetic particle Pro Ction . result,” after
1000 sheets of gHerasal thel TaIEale TR halsOREvdRine residivity Cki ng
occurred onto the magnetic particles whereby poor inmages were obtained
(solid white i nhgeehweEselower than that of the core.

23. A process cartridge according to Claim 13 or
14, wherein the cha:ge-injecfion layer comprises

electroconductive particles an a binder resin.

24. A process cartridge according to Claim 23,
wherein the charge-injection layer contains

lubricating particles.

25. An image forming method, comprising the stepa
of: h '
charging an eleétraphotographic
photosensitive member (1) by applying a voltage to a
charging member (2) comprising magnetic particles (2a)
and disposed in contact with tbe photosensitive
member, |
' ‘ imagewise exposing the charged photosensitive
member to form an electrostatic image on the
photosensitive member, and
developing the electrostatic image, wherein
the magnetic particles have a volume
resistivity in the range of 1x10% - 1x10% obm.cm:
CRARACTERIZED IN THAT : '
said photosensitive memher (1} has a charge-
injection layer in the form of an inorganic layer or a
resin layar containing eélactraconductive particles
therein, as a surface layer, and a photosensitive
layer balow the charge-injection layer, and '
the magnetic particles (2a) comprises a core,
and a surface laver costing the core and having a
valume resistivity of at most 1x10° ohm.cm. —

This Sheet Has Been Reﬂlaced
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=

acconpani ed with fog) due to charging faiture:= [ebﬁparatly qggl 2l .n
| mage: fornaLLQn_and~eMaLuaLLgﬂ_mere perfor ag-fi 7 the séne“ﬂ@ﬁﬁér a$éﬁrmg7 i

Exanple 1 exce that ﬂnetlc particles preﬁ&ﬂé&‘ n Nhgnétlc paﬂk|¢1 o

L ety

Productlon ruumed As a result. fromthe | nitial. Srage o
char gi ng fa| the 10 whof@ area (causing fog in solid white
| mages) . Further |n order to charge the photosensitive menber to a
potenti al of 680 volts identical to that in Exanple 1, it was necessary to
apply a voltage of -1000 volt. Substantially no charging was performed 15
by application of -380 vblmsthp@oapaoading Epafiad m3 2 5, mare dedmeithieon and
eval uation were perforped in the same manner as in Exanple 1 except that
magnetic partlc¢%§r%?ébﬁﬂéﬁt%ﬁnwﬁgﬂéflBaﬁaﬁtV@ﬂ§m90r3ﬁkﬁikﬁﬁﬁﬁt anpl e 17
wer e used. ﬂx£$gult ﬁ QB]tE§ initial stage, solid white inages were
acconpani ed wt acR aks®t%aS®d by partlal charging failure due to

pi nhol e | eakage. (Cbnparatlve Exanpl e 4]

27. A mgthod according to Claim 25 or 26, wherein
the charging member has a resistance of 1x104 - 1x109
ohm.

28. [CANCELLEDT

29. A method according.to_CIaims 25 or 26, wherein the |
surface layer comprises electroconductive particles

and a binder resin.

30. A method according to Claim 29, wherein the

surface layer contains lubricating particles.

31. A method according to Claim 29, wherein the
surface layer has a volume resistivity of 1x104

1x109 ohm.cm.

32. A method-accordiﬁg torclaims 25 6rf26, wheréin'fheé
surface layer comprises an inorganic substance
different from that of the core and sticking onto the .
core.
**“‘“—~—-——-—_“_;;__
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25 | mage formati on and eval uati on were perfornedé;____
manner as in Exanple 1 except that the photosensi L’.srﬁﬁw@#@EwENTﬁHFs'
Phot osensi-ti ve -53- nenber Producti of grgp_l 2T3amsEEN gl As a raesFEB 1997

Jat 7] R i e

Do —:::_:-‘—:[—ﬂﬁ—gel

eval uation were perforned ih the sanme manner as i n Exanple 7 except t hat
t he photosensitive nenber prepared in Photosensitive nmenber Production
Exanple 3 was used. As a result, fromthe initial stage, imge flow defect
occurred due 10 to3fl. OWAoinekhbanhcbmmn@owtclam [P maietd e €xanpl e 6]
| mage formation and eval uation were perforned in the same manner as in

Exanpl e 13 excepturifhee dagest haspar volluse pesizmtddity Mefjret imogtarticle 15
Producti on Exanpl e 38 were used. As a result, from
1x10° ohm.cm.

34. A method according to Claim 32, wherein the
surface layer has a volume resistivity which is lower

than that of the core.

35. A method according to Claim 25 or 26, wherein
the charge-lnjectlon layer comprlses electroconductive

partlcles an a binder resin.

36. A method according to Claim 35, wherein the

charge-injectionlayer contains lubricating particles.

__\M

This Sheet Has Been R

T



the tnitial stage, poor images occurred (solid white -E@%@%C

acconpani ed with fog) due to charging failure. [Conpad
I'mage formation and eval uati on were performed in the 5
Exanpl e 13 except that magnetic particles prepared in

gg%l%i%? | 0

Production Exanple 19 were used. As a result, fromthe initial stage,
white i mages were acconpanied 25 wth bld46k spots caused by parti al

charging failure due to pinhol e | eakage. [Conparative Exanple 8]

ftantier 44, i n
'ﬁéTTﬁ"ﬁﬁFTFEEéj
solid
-54-

| mage formation and eval uation were perfornmed in the same manner as in
Exanpl e 12 except that the ghotosensitive menber prepared in Photosensitive

menber Product #BnPekepsials

REsPLoNdding thecsolid whitenimage.niti al

stage, ol 1d Wil e LRGeS RELe; 26 MRALL S LM {08 SAr dalle iy @

char gi ng

performance. In this Example, however, no fog was

observed during the successive reproductions of the

5 above-mentioned original image inqluding the solid

black and solid white images.

[Example 2]

Image formation and evaluation yg% -performed

in the same manner as in Example 1 except that the

10 coated magnétic particles prepared in Magnetic

particle Production Example 2 were used.

As_a result

of 4000 sheets of succeésive image formation, the

charging performance was similar to that in the

initial stage; whereby gbod solid black and solid

15 white images could.be obtained.,

[Example 3]

Image formation and evaluation -wre performed

in the same manner as in Example 1 except that the

coated magnetic pa:ticles prepared in Magnetic

20 particle Production Example 3 were used.

As a result

of 4000 sheets of successive image formation, the

charging performance'was similar to that in the

initial stage, whereby godd solid black and solid

white images could be obtained.

25 [Example 4]

Image formation and evaluation were performed

in the same manner as in Example 1 except that the



failure due to pinhole | eakage. Further, fromthe iniﬁ'ggpgés [ 3
occurred due to flow of a latent potential flow 10 1 ‘”Pef?‘“55
CLAIMS: 1. An el ectrophot ographi c appar at us. conpr|5|ngamaq DEF‘@Q?

el ectrophot ograpi ¢ photosensitive menber (1) and char ths

................

| Bt tmmamov s

i magewi se exposure means (3) and devel opi ng neans (4) di sposed |n tﬁls
order opposite to the photosensitive nenpg&h wherei n said chargi ng neans
(2) includes a charging nmenber conprising nagnetic particles (2a) and

di sposed contactable to the photosensitive nenber so as to charge the
phot osensi tive nenber based on a voltage

coated magnetic particles prepared in Magnetic
particle Production Example 4 and the photosensitive
member prepared in Photosensitive member Production
Example 2 were used. As a result the initial

5 performances were good but, in the charging ghoét
evaluation after successive image formation on 2000
sheets, solid images were aécompanied with slight fog
which might be attributable.to charging failure caused
by partial peeling of the surface layer on the coated

10 magnetic particles, while these difficulties were at a
practically acceptable level. |
[Example 5]

Image formétion and evaluation yye performed
-in the same manner as in Example .1 except that the.

15 coated magnetic particles prepared in Magnetic
particle Production Example 5 were used. As a result
the initial performances were good but, after
successive image formation on 2000 sheets, solid
images were accompanied with several black spots which

20 might be attributable to charging failure due to
slight pinhole leakage caused by partial peeling of
the surface layer on the coated magnetic particles,
while these difficulties wére at a practically
.acceptable level.

25 [Example 6]

Image formation and evaluation.uere performed

-in the same manner as in Example 1 except that the

ow



recei ved thereby, and the magnetic particles have a
the range of [err] ohmcm CHARACTERI ZED I N THAT sai
(1) has a charge- injection layer in the formof an i 18
resin | ayer containing electroconductive particles tHepaten,...asa Sl :

| ayer, and a photosensitive |ayer below the charge-in and the
magnetic particles conprises a core, and _ggsurface | ayer coating the core

and having a volune resistivity of at nost"  [err] ohmcm 2. An appar at us
according to Caim1, wherein the charge-injection |ayer has a vol une
resistivity of [err] - [err] .omcm 3. An apparatus according to daiml

or 2, wherein thatedamgighetivnpartitdes prepdrTanMdgnetiic [err] ohm 4.
[ CANCELLED]
particle Production Example 6 were used. As a result
of 4000 sheets of successive image formation, the
charging performance was similar to that in thé
5 initial stage, whereby good solid black and solid
white images could be obtained.
[Example 7] |
Image formation and evaluation were performed
in the same manner as in Example 1 except that the
10 coated magnetic particles prepared .in Magnetic
particle Production Example 7 were used. As a result
of 4000 sheets of successive image formation, the
charging performance was similar to that in the
initial stage, whereby good solid black and solid"
15 white images could be obtained. | |
[Example 8]

. Image formation and evaluation wre performed
in the same manner as in Example 1 except that the
coated magnetic particles prepared in. Magnetic

20 particlé Production Example 8 and the photosensitive
member prepared in photosensitive member Production
Example 2 were used. As a result of 4000 sheets of
successive image formation, good solid black and SOlld
white images could be obta1ned from the initial stage

25 to 4000 sheets, while the solid white images were .
accompanied with slight fog due to a slight chargin§

insufficiency caused by a decrease in contact nip in



| 18q7

according to Caimb5, wherein the surface | ayer conta ? ) .
particles. 7. An apparatus according to Caimb5, wherg -ace | aygr
has a volune resistivity of [err] [err] ohmcm 8. An las; s—=accordi ng
to Cdains 1 or 2, wherein the surface Iqxgg_conprises an i norganic
substance different fromthat of the core™and sticking onto the core. 9. An
apparatus according to Claim38, wherein the surface | ayer has a vol une
resistivity of at nost [err] ohmcm 10. An apparatus according to Caim

8, wherein thgpalidiaRyimy hds SraQiddFonr £si stivity which is lower than
that of the core. 11. "An apparatus according to daim1l or 2, wherein the

charge-inj ect i Ekdniyi®d Epnpri ses el ectroconductive particles and a binder
resin. o
Image formation and evaluation wre performed

in the same manner as in Example 1 except that the

S coated magnetic particles prepéred in Magnetic '
particle Production Example 9 and the photosensitive
member prepared in Photosenéitive member Production
Example.Z-were used. As a result the initial
performances were good but, in thé charging ghost

10 evaluation after successive image formation on 1000
sheets, so0lid images were accompahied with slight fog
which might be attributable to charging failure caused
by partial peeling of the surface layer on the coated
magnétic particles, while these difficulties were at a

15 practically acceptable level. |
[Example 10] '

Image formation and evaluation ‘wre performed
in the'séme manner as in Example 1 except that the
coated magnetic particles prepared in Magnetic

20 particie Production Example 10 were used. As a result
the initial performances were good but, after
successive image formation on 1000 sheets, solid
images were accompanied with several black spots which
might be attributable to charging failure due to .

25 slight pinhole leakage caused by partial peeling of
the sﬁrface layer on the coated magnetic particles,

while these difficulties were at a practically



[err] 1 An apparatus according to Caim 11, V\/nere‘ nﬂgdr}e\rchar ge | nj ec't I on
| ayer contalns | ubricating particles. 13. A process car g
conprising: an el ectrophotographi c photosensitive nenben,?ﬁ) g]Zharglng
means (2) and devel opi ng neans (4) disposed in this 6{der—ﬂppGS|te ‘to-the
phot osensi tive member, wherein said charging means (2) Includes a charging
menber conpri si ng nagnetlc particles (2a)ggnd disposed contactable to the
phot osensitive member so as to charge the~photosensitive nenber based on a
vol t age received thereby, the nagnetic particle have a volune resistivity
in the range of 1 x [err] - 1x [err] ohm cm and said el ectrophotographic
phot osensi ti vead@apeabLéalgvay. neans and devel opi ng nmeans are integrally
supported to forma cartridge which is

[Example 11] _

Image formation and evaluation were performed

in the same manner as in Example 1 except that the

5 coated magnetic particles prepared in Magnetic
particle Production Example ;1 were used. As a result
of 4000 sheets of successive image formation, the
charging performance was similar to that in the
initial stage, whereby good solid black and solid

10 white images could be obtained..
[Example 12]

Image forﬁation and evaluation pre performed
in the same manner as in Example 1 except that the the
process speed of the printer'ﬁas changed to 94 mm/sec,

15 the coated magnetic particles prepared in Magpetic
particle Production Example 12 were used, the sleeve
was rotated at a sped twice fhat of the
pefipheral speed of the photosensitive mémber in a
reverse direction, and the toner prepared in Toner

20 Production Example 2 was used. As a result of 4000
sheets of successive image formation, the charging
performance was similar to thét in the -initial stage,
whereby good solid black and solid white images could
be obtained.

25 [Example 13}

Image formation and evaluation wre performed

in the same manner as in Example 12 except that the



det achably nmountable to an el ectrophot ographic apparatBEPnnmﬂvan ,;Hiﬂv
CHARACTERI ZED | N THAT sai d phot osensitive nenber (1) | has a h ‘
injection layer in the formof an inorganic |ayer or”aDwes ﬁggexﬁl
cont ai ni ng el ectroconductive particles therein, as a‘sﬁFFﬁEezt —and
phot osensitive | ayer bel ow the charge-injection |ayer, and the nagnetlc
particles conprises a core, and a surfacegl,ayer coating the core and having
a volunme resistivity of at nost [err] ohmCm 14. A process cartridge
according to Caim13, wherein the charge-injection |ayer has a vol une
resistivity of [err] - [err] ohmcm [err] 58 15. A process

cartridge aCCOéGéHthﬂanétifblﬁaQi:ié‘ie \Aﬁ%@h&ewqxpwgeiéﬂdmnber has a
resi stance of [err] - [err] ohm 16.

particle Production Example 13 and the photosensitive

member prepared'in Photosensitive member Production
Example 2 were used. As a result of 4000 sheets of
5 successive image formation, good solid black and solid
white images could be obtaingd from the initial stage
to 4000 sheets, while the solid white images were
accompaniéd with slight fog due to a élight charging
insufficiency caused by a decrease in contact nip as a
10 result of the charging ghost evaluation.
[Example 14]

Image formation and evaluation wyere performed
in the same manner as in Example 12 except that the
coated magnetic particles prepared in_Magnetic

15 particle Production Example ‘14 were used. As a result .
of 4000 sheets of successive image formétion; the
initial performances were good but, from 1000 sheets
to 4000 sheets, solid white images were accompanied
with slight fog as a result of the charging ghost

20 evaluation due to slight charging insufficiency, while
these were at a practical;y acceptable level.
{Comparative Example 1] |

Image formation and evaluation were performed
in the same manner as in Example 1 except that

25 magnetic particles prepared in Magnetic particle
Production Example 15 were used. As a result, after

1000 sheets of successive image formation, toner melt-



17. A procesé—carrT‘an to Caims 13 or 14, gpbesCEMERTSHERFf

ce
| ayer conpri se mﬂ“ﬂ“&e particles and a bi lder ﬁ@ ?Egl 1807 A ‘
process cart r| gamm aim 17, wherein the Phiea) yer---e-o'n*t qi NS
| ubricating parts clcest 19. *A’process cartrldge ac corg=ae—to=
wherein the surface | ayer has a vol une rgflst|V|ty of [err] - [err] ohm cm
20. A process cartridge according to a2 ms 13 or 14, wherein the surface

| ayer conprises an inorganic substance different fromthat of the core and
sticking onto theccRigms:21. A process cartridge according to Caim 20,
wherein the surfateé tayar has a volune resistivity of at nost [err] ohmecm
[err] 22. A process cartridge according to Caim 20, wherein the surface

| ayer has a volunme resistivity

1. An alactrophotographic apparatus, camprising:
an slectrophatographic photosensitive member
(1), and charging means (2), imagewisae exposure means
(3) and developing means-(4) disposed in this crder
opposite to the photosensitive member, wkerein
said charging means (2) includes a charging

member comprising. magnetic particles (2a) and disposed
contactabls to the photosensitive member 80 as to

charge the nhOtosensifive member based on a voltage
racaived thersby, and

the magnetic particles have a volume
resistivity in the range of 1x10% - 1x10% onm.cm,
CHARACTERIZED IN THAT

said photosensitive member (1) has a charge~
injection layer in the form of an inorganic layer or aﬁ
rasin layer containing electroconductive pérticles
therein, as a surface layer, and a photosensitive
layer below the charge-injection layer, and

the magnetic particles comprises a core, and
a surface iayer coating the core and having a volume
ragistivity of at most 1x10? okm.cn.

2. An apparatus according to Claim 1, wherein
the charge-injection layer has a volume resistivity of

12108 - 1x1013 obm.cm.

3. An apparatqs according to Claim 1 or 2,
wherein the charging member has a resistance of 1x104

- 1x10% ohm.

4. [CANCELLED]



which is lower than that of the core. 23. A processﬁd&ﬁﬁﬂﬁﬁﬁﬁ%&%ﬁiﬁ?db to
Claim13 or 14 wheretn—tte charge-injection |ayer gonpri : Y,

el ect roconductj.v Iwfal an a binder resin. 24, ﬁ\’ﬁﬂ*@gg;ﬁEgar}%gr{ldge%
accordi ng tﬁmngt‘\%ﬁm' n the charge-injecti onFayer—contarns

| ubricating ) .* An inmage form ng nmethod, conprising the steps
of : chargi ng- an el ectrophot ographic phoﬁ%sensitive menber (1) by applying a
voltage to a chargi ng nmenber (2) conprising nmagnetic particles (2a) and

di sposed in contact with the photosensitive nenber, inagew se exposing the

phot osendi 11 ve naber . BGRRAEA O ETeR ShEcto S Etad ?ngi?"’m??fﬁ“t ne
CHARACTER] ZE 19 e et (i Seb bbb o bRRgbRRES" LPrc] o7 e

particles and a binder resin.

6. An apparatus according to Claim 5, wherein

the surface layer contains lubricating particles.

7. An apparatus according to Claim 5, wherein
the surface layer has a volume resistivity of 1x10% -

1x10° ohm.cm.

8. An apparatus according to Claims 1 or 2, wherein
the surface layer comprises an inorganic substance
different from that of the core and sticking onto the

core.

9. An apparatus according to Claim 8, wherein
the surface layer has a volume resistivity of at most

1x107 ohm.cm.

10. An apparatus according to Claim 8, wherein
the surface layer has a volume resistivity which is

lower than that of the core.

11. An apparatus according to Claim 1 or 2,
wherein the charge-injection layer comprises

electroconductive particles and a binder resin.



C e : : : [ :
I njection layer in the formof an inorganic |ayer Q%RapgﬁsmmsuaﬁaEET
caont ai ni ng el ectrocenducti ve particles therein, as ﬁd a

D;:;L_"ﬁﬁg?ﬁggae?

phot osensi tive om/the charge-injection |ay C
partlcl‘ﬂ“ mﬁﬁj ‘a core, and a surface |aye and
havi ng I dVIty of at nost [err] ohmcm 26. A net hod
accordlng to Caim?25, wherein the chauﬁiirﬂection | ayer has a vol une

resistivity of [err] ohmcm 27. A nethod according to Claim25 or 26,
wherein the charging nenber has a resistance of [err] ohm 28. [ CANCELLED
29. A nmethod according to Clains 25 or 26, wherein the surface |ayer

conpri ses el ectrocthducAn vapparatasecacesddinli sgeclagm 11,3%wheteint hod
according to Claim?29, wherein the surface |ayer contains |ubricating

particles. the charge-injection layer contains lubricating

particles.

13. A process cartridge, comprising:

an alectrophotographic photosensitive meaber
(1), and charging means (2) and developing means (4)
disposed in this order opposiie tao the photosensitive
member, wherein

said charging means (2) includes a charging
membar comprising magnetic particles (2a) and disposad
contactéble to the photosensitive member so as to
charge the photosensitive member based on a voltage
received thereby,

 the magnetic particles have a volume res1stiV1uz
in therange of 1 x 10* - 1 x 207 obm. om, end .

A et

said electrophotographic photosensitive
member, charging means and developing means are
integrally supported to form a cartridge which is
detachably mountable to an electrophatagraphic
apparatus main body: o
CHARACTERIZED IN THAT _
said photosansitive membar (1) has a charge-

injection layer in the form of an inorganic layer or &
resia layer containing electroconductive particles

therein, as a surface layer, and a photosensitive
layer below the charge-injection layer, and

the magnetic particles comprises a core, and
a2 surface layer coating the core and having a volume
rasistivity of at most 1x10? ohm.cm.

14. A process cartridge according to Claim 13,
wherein the charge-injection layer has a volume

-resistivity of 1x108 - 1x1013 obm.cam.



31. A nethod according to Caim29, wherein the suff ‘la ar . has,anﬁolune
reS|stlV|ty—e#—fefrf”——fETTT'@hn1cn1 32. A nethod gct 1ng [ 25 or
aBE§1gﬂ%

26, wherein .conprises an inorgan c\sub erbnt
fromthat o \lmgm‘ '““g“ﬂm Ckl ng onto the core. ke i AL nelhoﬁ_“a__}or di ng
to Caim32, recvn ehes surface | ayer th a vol ume - Tesistivity of at nost
[err] ohn1cn1 34. A met hod according t 0° aim 32, wherein the surface |ayer
has a volume resistivity which is |ower than that of the core. 35. A method

according to Claim?25 or 26, wherein the charge-injection |ayer conprises

el ectroconductivejpart gchegcaRsdd ﬁ%@%eg&oﬁn&{@td‘mmﬂcp@r& ng to

C ai m 35, mhereln the charge-1njectionl r contarns lubricating particles.
14, wherein the charging member has a resistance of

1x10% - 1x10°9 ohm.
16. [CANCELLED]

17. A process cartridge according to Claims 13 or 14,:
wherein the surface layer comprises.electroconductive

particles and a binder resin.

18. A process cartridge according to Claim 17,
wherein the surface layer contains lubricating

particles.

19. A process cartridge aéCording to Claim 17,
wherein the surface layer has a volume resistivity of

1x104 - 1x102 ohm.cm.

20. A process cartridge according to c1aigs 13 or 14,
wherein the surface layer comprises an inorganic
.substance different from that of the core and sticking

onto the core.

21. A process cartridge according to Claim 20,
wherein the surface layer has a volume resistivity of

at most lxlo?_ohm.cm.
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22. A process cartridge according to Claim 20,
wherein the surface layer has a volume resistivity

which is lower than that of the core.

23. A process cartridge according to Claim 13 or
14, wherein the charge-injecfion layer comprises

electroconductive particles'an a binder resin.

24. A process cartridge according to Claim 23,
wherein the charge-injection layer contains

lubricating particles.

25. An image forming method, comprising the steps
of: ' '
charging an eleétrophotpgraphic
photosensitive member (1) by applying a voltage to a
charging member (2} comprising magnetic particles (2a)
and disposed in contact with the photosensitive
member,
' imagewise exposing the charged photosensitive
member to form an electrostatic image on the
photosensitive member, and
developing the slectrostatic image, wherein
the magnetic particles have a volume
resistivity in the ranga of 1x10% - 1x10? obm.cm:
CHARACTERIZED IN THAT | '
said photosensitive member (1} has a charge-
injection layer in the form of an inorganic layer or a
resin layer containing aelectraconductive particles
therain, as a2 surfaca layer, aﬁd a photosansitive
layer below the charge-injaction layer, and
the magnetic particles (2a) comprises a core,
and a surface layer coating the core and having a
volume resistivity of at most 1x10% ohm.cm.
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26. A method according to Claim 25, wherein the
charge-injection layer has a volume resistivity of

12108 - 1x101° ohm.cm.

27. A method according to Claim 25 or 26, wherein

the charging member has a resistance of 1x104 - 1x109

ohm.

28. [CANCELLED]

29. A method according'to_CIaims 25 or 26, wherein the

surface layer comprises electroconductive particles

and a binder resin.

30. A-method according to Claim 29, wherein the

surf;ce lafer contains lubricating particles.

31. A method according to Claim 29, wherein the
surface layer has a volume resistivity of 1x104

1x109 ohm.cm.

32. A method according to Claims 25 or 26, wherein the
surface layer comprises an inorganic substance
different from that of the core and sticking onto the -

core.
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33. A method according to Claim 32, wherein the
surface layer has a volume resistivity of at most

1x107 ohm.cm.

34. A method according to Claim 32, wherein the
surface layer has a volume résistivity which is ;ower

than that of the core.

35. A method according to Claim 25 or 26, wherein
the charge-injection layer comprises electroconductive

particles anﬁa binder resin.

36. A method aécording to Claim 35, wherein the

charge-injectionlayer contains lubricating particles.



