-1 e _ . 2177224 POSI Tl VELY CHARGEABLE DEVELOPER FI ELD OF THE
| NVENTI ON AND RELATED ART This invention realtes to a devel oper for 5
developing latent inmages in inmage form ng nmethods such as )
eIecﬂLgphotography el ectrostatic recording,_ el ectrostatic pr|2t'? e
particularly, the present I nvention relates to a devel oper for 1 972%0&

el ect r ophot ogr aphy which is positively charged uniformy and strongly and
10 gi ves an i mage of high uaI sual izing_a negative electrostatic
image or visualizing a posit 1$%?F¥5$AQHEABPFBEE EEEersal devel opnent
in the direct or indirect electrophotographic developlng met hod. 15

It has been practiced in the prior art to formiatent images by. uni formy

char ging a phot o- ¢pRCYs RITSRANTAY ANB) Weidreo! kit | MRge exposure

correspondi ng to amorrgrmal therepy to extrngurshthe—char ges -at t he

exposed portion, as describafid ndventidhh rcRaitedt $02a28évEPdpes. HEH, 363;
and 4,071,361. Develop- nent is carried out by attaching flne powdery

el ectro- scopi§ sudselaging datfdntedndg@ielin) iadgkhCothehd Retisddd i sudtat ent
image obtained. The toner is attracted to the electrostatic inmage depending
on-the amount of 2%s ekﬂﬁ#qpphntqgnagMWQt@d@n&wobtaelbayecorﬁlm@rn1a t oner
|nage with a shade. The toner image is optionally transferred onto the
Surface of . a SLWHKﬁ}eqﬁK9§§§$1C printing. . More particularly, the present

invention relates to a developer for electrophotography

‘which is positively charged uniformly and strongly and

10 gives an image of high quality by visualizing a
negative electrostatic image or visualizing a positive
electrostatic image by ;eversal development in the
direct or indirect electrophotographic developing
method.

15 It has been practiced in the prior art té

form latent images by uniformly charging a photo-

conductive member and applying a light image exposure \
corresponding to an original thereby to extinguish the
charges at the exposed portion, as described in U.S.

20 Patents 2,297,691; 3,666,363; and 4,071,361. Develop-

gt

ment is carrled out by attaching fine powdery electro-
scopic substance (so-called "toner") on the electro-

static latent image obtained. The toner is attracted

to the electrostatic image depending on the amount of
25 charge on the photoconductive layer to form a toner
image with a shade. The toner image is optionally

transferred onto the surface of a support such as




:2-. paper, plastic,filmor cloth, and permanently fixed onto the support
sufface by heating, pressurization or hot pressurizing rollers. Wen it is
desired to onmt the toner inage transfer step, the toner inmage 5 can be

al s%_/f,,i xed onto the photocoenductive |ayee. O her than the fixing nmethod as
mentiToned above, ‘it is also possible to use other nmeans such as sol vent
treatnment or overcoating. A |large nunber of devel opi ng net hods have 10

been known |0 glagiel!,OBIALRLAREYm BRCH BEndCYELOBL A B IRY Slcly a5 the
cascade devel opi ig nethod using a two-conpbnen eve?oper D& xture of
carrier pa_rtlcbes&oamea_shgge,&tdsaeka&edbgnhya&né’at§Bés£&iz°a@1 552 and
the magnetic brush nmethod disclosed in 1 U'S. " Patent 2,874,063 have

wi del y been pr aet hoed prAkisuefizi hgseoltehods whenekxeeld adsimidads Whi ch can
gi ve good images relatively stably. On the other hand, they have conmon
probl ens of deosditothsei donekr dmageetrandférustept i tine i tomexiinageti o of
toner 20 and carrier which are inherent to the use of two- conponent

devel opers3 | nCandde pdsei fiupfepntohthabphetpronfentive skayrrs. devel opi ng
met hods enpl oyi ng one,co ponent, devel oper _have been proposed. Anong them
many of 25 i Q&BSE: kBar ISfr?‘ﬁﬁgtBﬂg?Qﬂaﬁi_E?%ElW RPMRynett ¢ property

are known to bg exgell gnly;l g (Palent 3,909,258, PLORRSES &, flays] opi ng

treatﬁent or overéoéting.
A large number of developiﬁg'methods have
&,ﬁ 10 been known in electrophotography, and the developing
| method such as the cascade developing meﬁhod_using a

two-component developer of a mixture of carrier

partidles and a toner disclosed in U.S. Patent No.

2,618,552 and the magnetic brush method disclosed in

15 U.S. Patent 2,854,063 have widely been practiced.

All of these-methods are excellent methods
which can Qiﬁe.good images relétively sﬁably.. Oon the
other hand, they.have common probléms of deterioration
of carrier and fluctuatidn'in mixing ratio of toner

20 and carrier which are inherent to thé usé of two-
component developers.

In order to circumvent the above problems,
various develoging methbds employing one component
developer have been proposed. Among them, many of

25 the methods employing toner particles having magnetic
property are known to be excellent.

U.S. Patent 3,909,258 proposes a developing




v

- 3- /het hdd whi ch, devel ops el ectrically by use of a magnetic toner having
el ectroconductivity. According to this nethod, el ectroconductive magnetic
devel oper is supported on a cylindrical electroconductive toner, 5 carrier
(sl eeve) having an internal ‘magnet, whichzdevel oper is then permitted to
contact an electro- static image to effect developnent. During this :
operation, an el ectroconductive path is forned by the toner particles :

bet ween the surface, of c C Ok d] h.as Qconducti.ve

| ayer and the sl 8§ e°§u§?%§% ?%bgﬁ%ggéaﬁﬁggﬁﬁﬁéﬁﬁgéphﬁ%ﬁf?giﬁdm?ﬁge ASr ges
are gui ded to topghePahhi£h§Se it LHI R EcE] EELY O- ARG §oPhlsf rom the
sl eeve, whereby the toner particles are attached on the 1 mage portion by
the 15 Coul onb hethedpesyectrobendictivd amadrivt i QadvEaadDerOlisl on of the

el ectrostatic imge to effect devel op- nent. The devel opi ng net hod usi ng

el ectroconduct i veuppghted con omerylindmiexk et 1axrttroueindnet tilvieC tohes 20
circunvented the problens inherent in the two com ponent devel oping

met hod in th8 pre¥riex . (sheeve) hawinan internal magneter whdch

el ectroconducti v ere is involved a problemthat it is difficult to

-
transfer el ect ro‘g?‘é? QBFT 1T nEh R \REFPE LS I FIVASHS an glegkgPdi ng nenber

to the final suppprt]nds gERDes, SYEbud® MUALILARRY, BRrAndeYglgPi N method
enpl oyi ng a high _ )
. operation, an electroconductive path is formed by the

X

toner particles between the surface of a recording
e 10 member such as a photocohduétivé layer and the sleeve
sﬁrface in the déveloping instrument, and the chargés

are guided to toner particles through the eléctro—

'cénducﬁive path from the-sleeve, whereBy the toner
particles are attached on the image portion by the
15 Couldmb‘forcg between the particles and the image %f
portion of the electrostatic image to effect develop-
ment.
' The developing method using electroconductive
magnetic toner is an excellent method which has
20 circumvented the problems inherent in the two com-
ponent developihg method in the prior art. On the
other hand, since the toner is electroconductive,
there is involved a problem that it is difficult to
transfer electrostatically the developed image from
25 a recording member to the final supporting member such

as plain paper.

As a developing method employing a high




-4;” resi'stance magnetic toner capable of electrostatic transfer, there is a
devel oping nethod utilizing dielectric polarization of toner particles.
However, such a nethod has problens such that it is essentially 5
accQnpani ed with a slow devel opi ng spegd and that a sufficient density of

t he devel oped i ndge cannot be obtained, thus involving a difficulty for
priacti cal use. As other devel opi ng net hods using high 10 resi st ance

TAgNet | ¢t oneiodiin JAKEJNEEH KUBKA! Re HEIDOdS LiciShdoner particl es

are charged by nutua riction between oner par ween t he
toner particl agamatede tdavel QReh GRYENBH: AYCReBiod SLERVS n@Nd permitted
to contact the electrostatic 15 | mge- beafring nenber. kowever, these

met hods has t [ eleoitiram phakrizakeeheolr konehapgetislés abl goveavdie,
insufficient due to a small nunber of contact between the toner particles
and the frictiswdl anwettbodsbels apsohlemsesuchahbat hit charemeskertaearlparticl es
are enhanced 20 in Coulonb force between the particles and the sleeve to
be readi | Y ag@csempandgdowithe assdovedeneloping capgeduand cthéli ¢h we bel ong
has previously proposed a novel devel opi.ng net hod which has renoved the
above probl enSYEFifisRtedensity. ofckhosdevplrRAd 1RRTS ceARRRt e 42141/ 1979

(US Patent Mo d35 0L oHULS TRENQ0aGoubLLoes PBP' YOG AL N Ul ating

magneti c toner a véry s
use.
As other developing methods using high
o 10 resistance magnetic toner, there have been known the

methods in which toner particles are charged by mutual
friction between the toner particles or between the
toner particles and the developer carrier such as a
sleeve, and permitted to contact the electrostatic

15 image-bearing member. However, these methods has the
problem that triboelectric charge is liable to be
insufficient due to a small number of contact between
the toner particles and the frictional member such as a
sleeve, and the charged toner particles are'enhancéd

20 in Coulomb force between the particles and the sleeve
to be readily agglomerated on the sleeve.

A research group to which we belong has
previously proposed a,novel developing method which
has removed the above problems in Japanese Laid-Open

25 Patent Application No. 42141/1979 (U.S. Patent No.

4,356,245). This method comprises applying an in-

sulating magnetic toner in a very small thickness on




-5-’a sleeve, triboelectrically charging the toner and bringing the toner
to a position where it is closely opposed to an electrostatic |atent inmage
under .the action of a nmagnetic field and is permtted to jjunp 5 onto the
el ectrostatic ,imge thereby effecting devéopment. According to this

met hod, excellent image can be obtai ned because frequency of contact

bet ween the sl eeve and the toner is increased by coating very thinly a

magneti c toner oy tdiRecilesetribbelectiatayyeohbtd gy StHd | €t ana
triboelectric charging; because the toner Is supported by magnetic force
and noved rel ati \beritrgyifige thegrenetro tdi ai pbejgtive vheragit onerclioswibet ween
the toner particles, while being subjected to sufficient fsiction with the
15 sl eeve; and darRaaesk tgr amelpskrostptigehatenbyinage yundey the

devel opment with the toner on the sl eeve heing opposed to the el ectrostatic
i mage wit hout cofGdon Ry Anvmagngitice fiedd, apdi &5 PREMILIRE R tI®Rigneti ¢
force. 20 wever, .even_accordin this hod, the

triboel ectri S ch&PF8 E@?_s???&?rﬁftf‘% | 6ﬁ'89gp&é$ﬂr%i>%sg§%%ﬁw%n the sleeve
s smaller as CORRALelt | AL BORIRSSEd BHiLMfelROS! SBdifdge N the

conventional two-conponent _dev opmen en a nmagnetic toner 2 havi ng
only a weak char Ggdge ¢S8d e obitiaineBt BeBausHCBréihéhéy!df &formsadover ed

i mage density, scattering, -
between the sleeve and the toner is increased by
coating very thinly a magnetic toner on the sleeve,
k;s 10 thereby enabling sufficient triboelectric charging;
because the toner is supported by magnetic force and
ﬁoved relative to the magnet to disintegrate the
agglomeration between the toner particles, while
being subjected to sufficient friction with the

15 sleeve; and because ground fog is prevented by carry-
ing out development with the toner on the sleeve being
opposed to the electroétatic image without contact
therewith while restraining the toner with magnetic
force.

20 However, even according to this method, the
triboelectric charge pdssessed by the tonef partiqles
coated on the sleeve is smaller as compared with that
possessed by the toner particles in the conventional
two-component development. When a magnetic toner

25 having only a weak charge is used in this method, such
difficulties as lowered image density, scattering,

blurrinq, and image irregularity are liable to occur




blurring,” and image irregularity are |liable to occur -6- and therefore

I nprovenent in imge quality has been still desired. Particularly, the

i mage density at the initial stage of cppying (1 to sone ten sheets) is

| onek,_sand some hundred sheets of copylgg were general- 5 |y necesssary

bef ore obtai ning an i mage havi ng good high density stably. This i nst abi | i ty
inrising or initial stage of copying is one of the great problens in

one- conponent @&delthgiredoret ABRIOFERERE| ¥NnimagR ‘N%ﬂﬁ}l |hﬁ'§ &geni ty, one

may consider to inpraove tribo-- ectric char eabl .of the toner.

I nmg ne?at ![ \éel é?td-ljrér &@éﬂf@ddev@IaSﬁéF“}f‘riXs E‘%%nl ’a’ﬁi’da& €ate fine
powder to e dey, er_.for overcom.n e, above robI t.hat case,
|gangahd$ni|5ty d‘{ﬁﬂ% g@taggl | ] cgpgl grpﬁ(gv'é‘a s%% %y sghr?elt gelsvmth

S a S AC Ng S hi_c can
be obt ai ned. Hgl\#ev%er quyls%git%ehkﬁr%ea g%%?’ge&ne alf&]y stro gln%rra\%gatlvel y
chargeabl e gand jif d&%é&%&ydbéffbeel bbtalabhgl Qngﬁﬁ’ﬂgé RgASEWdd I such
negatively chargeable silicate fine powler s add to a positively

chargeabl e tonerigh ddasaltgpetabliyn t MaisagRetabilpegrimrridee) eper having
positive chargeability, no satisfactory triboelectric charging
characteri sti c iirsi tdtlaistegebpfaddpyiog ¢ avgadfvehy migmbal@s i ca

under the present situation. 25 For the 1‘Qurpose of IerrOVI ng the
positive in one-component developing method. or solving th

! rising instability, one may consider to improve tribo-
@@ 10 electric chargeability of the toner. In a negatively
chargeable developer it has been known to add silicate
fine powder to the developer for overcoming the above
problem. In that case, image density and image
quality are improVed, whereby an image with somewhat
15 satisfactory stability in initial stage characteris-
tic can be obtained. However, silicate fine powder
is generally strongly negatively chargeable and it has
- been difficult to obtain good images even if such
negatively chargeable silicate fine powder is added
— 20 to a positively chargeable toner or developer. In
the magnetic toner or aeveloper having positive
chargeability, no satisfactory triboelectric charging
characteristic is obtained by addition of negatively
chargeable silica under the present situation.
25 For the purpose of iAproving the positive

triboelectric charging characteristic, it has been

proposed to add a modified silica fine powder "obtained




triboel ectric charging characteristic, it has been proposed to add a
nodified silica fine powder - obt ai ned -7- by nodifying silica fine powder
which is inherently negatively chargeable to positively chargeable. For
exanpl e, as disclosed in Japanese Patent E?%Iication No. 22447/1978,
Japanese Lai d- Open Patent Application 5 . 185405/ 1983 or No. 34539/1984
(U.S. Patent Appli- cation Seiral No. 751,994), there has been proposed a

met hod i n whi ch s“Iicaﬁe fine gﬁﬁfgr reated with am hosilane is

incorporated in tRE POREFYIRG, 2 Jhing (Rewder whighe itso iinhexepsdat e

silicate fine po ) r wih a.silicone oil having_an anine in
the side chain jﬁggﬁgé?g%%§ %ﬁg%ﬁk%§%ﬁu§°(Q?§§t¥¥ﬁ¥¥ncqﬁfgeéggﬁﬁ,6?9}. By
addi tion of such gesihbidel ¥sChpsIERN | | {ca ' gharp i mages
with high density andbr elatively i f[t(?eﬁ# o%%rﬁe%éer%o‘%gjﬁ?&?’%ﬁftggﬁ ous 15
probl ems caused byoin2ppaPPI9I7P8 £ Jdphesdeald i S Patdid %??ﬁﬁ%%@ﬁbﬁt'c
such as instability in.rising cannot fully be solved and further :
i nprovenent i 8§ exﬂectwfﬂ/19&1%%0%4T5-E/Wd(ﬂ§_A@aQQh@chpPiiLhe
present invention is to provide a devel oper having stable and uniform
posi tive chargeabfatign FerakrNob| Het, 4k hechemes duats beean proposeds to
provide a toner yielding imges wth a high 25 I mage density fromthe
initial stage mﬁt%o@ﬁtb?§i¥E)Wh1°h silicate fine powder treated with
' - aminosilane is incorporated in the toner. Further,

an attempt is made to'inébrporate silicate fine powder
N’ 10 treated with a silicone.oil haVing an amine in the

 side chain in the toner or developer (U.S. Patent No.
4,568,625). By addition of such positively chargeable

silicate fine powder, shérp images with high density

~ and relatively little fog can be obtained, but various
15 problems caused by inappropriate triboelectric charg-
ing characteristic such as instability in risihg
cannot fully be solved and further improvement is
expected. :

20 SUMMARY OF THE INVENTION

An object of the present invention is to
provide a developer having stable and uniform positive
chargeability. Another object of the present inven-
tion is to provide a toner yielding images with a high

25 image density from the initial stage without risiné
(or fluctuation) in image density.

Still another object of the present invention




(or ‘fluctuation) in inmage density. Still another object of the present
I nvention Is to provide a toner excellent in storage stability which can
maintain the initial characteristics even in prolonged storage. The present
i nventy-@n provides a positively 5 charggeabl e devel oper, canprising at

| east a positively chargeabl e toner, positively chargeable silicatefine
powder with a particle size of 3 mcrons or |ess having a higher
triboelectric char k<) t ' r..and a_m crodi sperser having a
particle size 10 '9§§%§?E%*iﬁﬂﬁﬁggﬁﬁqg%%ﬁigpg fPnBtpEage sl ke | er t han
sai d toner; saivhigitradi span i Lh D Lc.chargeability | ower.
than that of the toner. W ﬁgsgn?%ﬁﬁgQPﬁg%B%ogﬁ%ggéf Fthargedie siiicate
fine powder exhiripgro oY groi@ier,ol |ing characteristic when it i's
contained in the devel oper, and further that the positive charging .
characteristic is inproide grésent teventEbar pebeiass i&?&?ﬁi%lw’(»gi nt ai ned
even after storage for a long termwhen a specific third fine powder
(herein referr &largeableidevedopprnseotprisingxet iedse thgoiavaliags - The

m crodi sperser has a Eg:ticle size which is greater than those of the

posi tively chafg€dBic8 S COREE «f PRELpAVALY ehrbecaisyl silidutedaigleoper of

the present in he microdisperser al one shows no special transfer
of charges to xﬁﬁkf%ﬂgﬁtg a paralcie size of 3 microns or less i

-

having a higher triboelectric chargeability than said
toner, and a microdisperser having a particle size
greater than said s;licate fine powder and smaller
than said toner; said microdisperser having a
triboelectric chargeability lower than that of the toner.
&;j _ We have fouﬁd that positively chargeable
silicate fine powder exhibits a charge controlling
characteristic when it is contained in the'developer,
and further that the positive charging characteristic
is improved and the toner characteristics can be
maintained even after storage for a long term when a
A specific third fine powder (herein referred to as
"microdisperser"} is mixed into the developer.

The microdisé;rser has a particle sizé which
is greater than those of the positively chargeable
silicate finé powder to be used in £he developer of
the present invention. The m}crodisperser alone
shows no special transfer of charges to the toner

single substance shown in Examples or the toner single

substance available in a commercially available plain

paper copying machine. Thus, a developer consisting




singl e substance shown in Exanples or the toner single substance avail abl e}
in a comrercially avail able plain paper copying nachine. Thus, a devel oper g
consi sting - 9 - of a toner and a ni_grodisperser shows .no effect of ;
i mprioving i mage quality, but can show no developing ability at all for

deveT‘dprrent of electrostatic latent inage in sone cases. In contrast, when

the mcro- 5 disperser is added . to the devel oper contaipjing positively :
chargeabl e sili®fta ¥QnRF AH&E MCTRAIFRETRER gﬁﬂ“’?nﬁ‘@eeg%‘?fg"r t@/éas a matter ¢
of course, cancel- lation of instahility Ln_LQOitj a eristic :
and mai nt enancePEIHSET AT ACL &iﬁag‘?ﬁté’g %H%eg%g‘t %4“;’11“'165 %Y%%ﬁe t oner
producti on af tef, 51 HAGR. T FdroMvEILHEAR BE E2EERbEESEIE Nittent
acconpl i shing inprov nt 1n the toner devel oping characteristics to a
great extent. Wiglyobsersaisk iddsesdh anmcon®saeRrs, whant Bke devetoper

cont ai ni ng none of such a conponent, nuch 15 aggl oner at ed nmasses of
positivel y shargiesidssdonay aidbdagy ther devdlopesesontapoingi vel y

chargeabl e silicate fine powder can be observed. In contrast, substantially
none or very |ipaesitivélnrchangeahleh siddcaten finer powdar z etmprovere

devel oper containing 20 a mcrodi sperser. Since the devel oper containing

a disperser exHment sinycimpgpAenaidivalie & Pattercef FEUEABerSPRLThat the

m crodi sper ser fﬁ%&éﬁ“% lHKéééﬁkf%kfmi%Pﬁga%ggl stage characteristic

P S P . - .

and maintenance of the characteristics immediately
10 after the toner production after storage for a long
term can be recognized, thus accomplishing improvement

in the toner developing characteristics to a great

extent. - Wwhen observed through a microscope, in the

\_/ developer containing none of such a component, much

15 agglomerated masses of positively chargeable toner |
and agglomefated masses of positively chargeable
silicate finé powder can be observed. In contrast,
substantially none or very little, if any, of such
mass can be recognized in the developer containing

L/“ 20 a microdisperser.

Since the developer containing a disperser
exhibits very good flowability, it can be understood
that the microdisperser has the function of dispersing
well the positively chargeable silicate fine powder

25 on the surface of the positively chargeable toner.

In fact, depending on the presence of microdisperser,

the amount of the silicate fine powder attached onto




| |" the 'positively chargeable silicate fine powder 25 on the surface of
t he positively chargeable toner. In fact, depending on the presence of

m crodi sperser, the anmount of the silicate fine powder attached onto -
10 -\the toner surface or the state of attdbachnment differ greatly. In the
devel oper having a m crodisperser, it can be recogni zed that aggl oneration
of the silicate fine powder existing on the toner surface 5 is cancell ed,

si mul t aneousl y whieh teaed disRRESHPNtRE EEStéi&fcgéﬁgﬁggggfgﬁgﬁkaﬂl

attached onto the toner surface. In contrast, Int con- taining

no mcrodi spersereatilyi.cata thaedpovtlopeexhst snd 0sahldrcdi shdidldy Of the
toner surface |like 10 an agglonerated mass. |In the devel oper containing a

m crodi sper ser, iitt chasbberacopsireddthatt agghemer &t torlispaitwer particl es
have silicate fine powder attached therearound. Fromthis fact, it may be
estimated that EReiIFPER0EHLBPePI¥ACHacXinbing| @r e lEoneli ssunfegeati ng and
di spersi ng %fglonerated Taéses_of silicate fine powder; and behaving as a
carrier for X hel8i FRRGELLIef neSiBRlERRRRUELYpVith (Roed |disnarsiione powder to

the toner. Accordingly,.the mcpodisperser, ip relation to the positively
char geabl e toneP%an ezﬁlil?ﬁgép%é??i RIYSE T e erdied ot hee powder |

gycggcgfnisit gegggptgge 861-£80e L NerROSALYELY, 9ﬂ?f&?eabéeeve%if'ge%atc%rﬂ ne powder
' -taining no microdisperser, silicate fine powder
exists locally at a part of the toner surface like
&J‘ 10 an agglomerated mass. 1In the developer containing
a microdisperser, it has been observed that some
_micro<ﬁsperser particles have silicate fine powder
attached therearound. From this fact, it may be
estimated that the microdisperser has the roles of
15 disintegrating and dispersing agglomerated masses of
silicate fine powder; and behaving as a carrier for
the silicate fine powder to supply the silicate fine
powder to the toner. Accordingly, the microdisperser,
in relation to the positively chargeable toner and
.20 the positively chargeable silicate fine powder, may"
be considered to act on the positively chargeable
silicate fine powder to cancel its agglomeration
simultaneously with supplying rapidly the positively
chargeable silicate fine powder to the positively
25 chargeable toner well against the electrostatic re-

pelling force. The reason why the microdisperser

acts preferentially on silicate fine powder rather




simyl tameously with supplying rapidly the positively chargeable silicate
fine powder to the positively 25 chargeabl e toner well against the

el ectrostatic re- pelling force. The reason why the m crodi spefser acts
prefQ%pntially on silicate fi'ne 'powder rathér than the toner may be
considered to be probably because said silicate fine powder has potentially
hi gher positively chargeable (QM ability than said toner and at the sane
time the particl e thaze the tbeebt mayibateohsidepedies bes mmrabdiyrate to the
m cro- disperser. Such- an action is enhanced when the mcro- disperser is
i n conbi nati on w becausei saidgshbinate Mbine spewdér dus \potwrdrialldy devel oper
is left to stand 10 for a long term the devel oper will cause deteriora-

t
tion, because theh3gbPri PEPytivalycahreoeante MM mbpbity ithan saigr geabl e
fi wd lly.liab to b ted f h oth ffect
bt oner |t ron. “EBRereetdr aF: e ofanie, EFRS, BhE Rt Sle® SodtRoper
ft t di , t . t LLi t i . i
Stirred and nikeds Thidace, Flfle Budty £8] Sopt SRS o B e R00l 1

machi ne, gradual gegparatkon by means of a stirring nmeans in the devel oping
device nust be awaited. In the 20 devel oper of the present invention

contai ning a m crodi spersesuchi 8t €atbLoR05s t éNedced afn iR aildreat e fine
powder. i s supplied nore rapidly by the
disperser is in combination with a stirtring means.
More specifically, when the developer is left to stand
W, 10 for a long term, the developer will cause deteriora-
tion, because the positively chargeable toner and the
positively chargeable fine powder are generally liable
to be separated from each other to effect agglomera-
tion. .For restoration of deterioration of the
15 developer after standing, the toner and the silicate
fine powder must be again stirred and mixed. Under
the state when left to stand in a developing machine,
gradual restoration by means of a stirring means in
the developing device must be awaited. In the
20 developer of the present invention containing a
microdisperser, since the positively chargeable
silicate fine powder is supplied more rapidly by the
stirring device to the positively chargeable toner,
restoration of the phenomenon.of deterioration can
25 be effected extremely rapidly.
The above mentionéd and other objects and

features of the invention will be better understood




st{i rring device to the positively chargeable toner, restoration of the
phenonmenon of deterioration can 25 be effected extrenely rapidly. The

above .nentioned and other objects and features of the invention will be
bet t e{_under st ood -12- upon consi derat2-on of the followi ng detailed
descrip- tion concluding with specific exanples of practice. DETAILED
DESCRI PTI ON OF THE | NVENTI ON 5 In the present invention, the

positively chareggpgeoﬁg aégg% §/$45rt§>f pm@_ef%mvﬁmd ARG 16ANakkerigent of

t he devel oper sh pre e one with a charge provided under

friction with i ¢98nPeYHEIuEEAG | @1 t1fspeddl fid Gimp I of Ppirhicetibarly, it is
preferred 10 to exhibit +50 to +300 uc/g and have a val ye, greater than
the positively chargeable toner free of said silicate fine powler and

m crodi sperser. Measurenent of a triboelectric charge in the present

i nvention is caPETAILBEDtDBYCRT H N s by weight of a

substance to be tested with about 100 parts by weight of .iron_carrier
havi ng partPcle sizes of IBORgORreRRRpt (Ineentinh « tNePAsitdvRdYa sieve of

200 mesh and rengi nin n a, sjeve of.300 nmesh). .For this _operation, the
vessel for nixifi aﬁﬁﬁglbf"e-sﬁgma’f%r Bt B e’%/e"ggeﬁh A &St CRBPYAThy ene,

Sbt b A e PR S8 PAHEL S AT PN Lo YR of (e
| a charge provided under friction with iron powder
carrier of +20 uc/g or more. Particularly, it is preferred
i o 10 to exhibit +50 to +3QO uq/g and have a valﬁe greater

| than the positively chargeable toner free of said
silicate fine powder and micfodisperser.

Measurement 6f a triboelectric charge in the
present inventién is carried out by mixing about 2 |

15 parts by weight of a substance to be tested with ébout
100 parts by weight of iron carrier having particle
sizes of 200/300 mesh (i.e;,‘pérticlés passihg a sieve
of 200 mesh and remaining on a sieve of 300 mesh).

For this operation, the vessel for mixiné may pre-

20 ferably be a vessel made of polyethylene, and it is
preferred tolcharge a sample in amount of about.1/5
volume of the vessel and mix the sample by shaking
verticaliy vigorously wifh hands for about one minute.
An amount of 0.5 to 1.5 g of the mixture after shaking

25 is accurately measured, aspirated on a 400 mesh screen

made of a metal connected to an electrometer under a

pressure of 25 cm-HZO, and the charge per unit weight




vertically vigorously with hands for about one mnute. An anobunt of 0.5 to
1.5 g of the mxture after shaking 25 I s- accurately neasured, aspirated
on a 400 nmesh screen made of a netal connected to an el ectroneter under a
presgure of 25 cm[errt], and the charge pet3unit wei ght -13- is
determned fromthe weight of the substance to be tested separated by
aspiration and the charge thereof as evaluated fromthe charge renmaining on

the iron powder cahilsi @ete?Pmined from tHEew@idht e e esudstaheesSithi bat e
fine powder of the present invention (inclusive also of the aggl onerated

silicate fine powdeestedoskbgapatéérbpl gspirdtiomrams tdre lahssrgepahierevifar | y
about 0.01 to 1 mcron. These can be cal cul ated by selecting 20 or 10

more particles fromst Brapuatedr bpey Hhe LCharge e igning gm dhectiron

m cr oscope and neasuring their dianmeters. The nean particle size used
herein is cal cul at B@WSET aCATHbEF : aver age val ue based on the neasured

values. The silicate fine pgwder to.be used in_the 15 . present invention
may be the sil iscat e fine po erp?)rr._g%lﬁg% %i&/z? h%fd'll;l-iia psr s%teo%n‘f‘ﬁep\%’?er
D e & o iSE e BB Il DL R MR Y
the devel oper of thggPoRELAted@VsilidNeatEDie JoWadK) IHRAS HraFerabain
nmentioned refers .
be 3 microns or less, particularly about 0.01 to 1
micron. These can be calculated by selecting 20 or
1, 10 more particles from the photography of a transmission
type electron microscope and measuring their diameters.
The mean particle size used herein is calculated as a
‘number-average value based on the_measured values.
The silicate fine powder to be used in the
15 present invention may be the silicate fine powder
produce by the dry process or the wet process.
Ordiﬁarily, untreated silicate fine powder is negative-
ly chargeable, and no good result can be obtained even
when added as such to the developer of the present
20 invention. |
The dry process as herein mentioned refers
to the process for producing silica fine powder formed
by vapor phase oxidation of a silicon halidé.
Examples of commercially availaBle silica
25 fine powder formed by vapor phase oxidation of silicon

halides to be used in the present invention are shown

below.




t'o ft he precess for producing silica fine powder fornmed by vapor phase
oxifdation of a silicon halide. Exanples of commercially available silica 25
fine powder forned by vapor phase oxidation of silicon halides to be used

i nithe present invention are shown bel ow -14 - AEROCSI L
130 (Nppon Aerosil Co.) 200 300”880 5
OX50 TT600 MOX80 MOX170 COK84 10 Ca-OSi L _
M5 (CABCT Co.) Ms-7 M5-75 HS-5 EH 5 15 Wacker
HDK N 20 AERASIL\WACKER- CHEM E GVBH) 130 N20E T30 T40
D-C Fine Silica 20 . (Dow Corni ng Co.)
- ) (Nippon Aerosil Co.) 200,
300
| 380
5 - 0X50
TT600
QOXSO.
MOX170
COK84
R 10 Ca-0-SiL M-5
(CABOT Co.) . . MS-7
MS-75
. HS-5
Y
EH-5
15 Wacker HDK N 20 V15
(WACKER-CHEMIE GMBH) N20OE
T30
T40
o D-C Fine Silica
L
20 (Dow Corning Co.)
Fransol

(Fransil Co.)
Various known methods are applicable for
production of silicate fine powder to be used in the
25 present invention according to the wet process. |

Typical example of silicate fine powder is

anhydrous silicon dioxide (silica), or otherwise




Fransol (Fransil Co.) Various known nethods are applicable for production
of*silicate fine powder to be used in the 25
to the wet process.

Typi ca

silicon dioxide (silica), or otherw se

Silton, Sil nex

Kam j i ma Kagaku K

kf 10
Y

15
b.

20

25

are those sold under the trade names shown below.

Cafplex

Nipsil

Tokusil, Finesil
Vitasil

Silton, Silnex
Starsil

Himesil

Siloid

Hi-Sil

Durosil

Ultrasil
Manosil

Hoesch

Sil-Stone
Nalco
Quso
Imsil

Calcium Silikat

present invention according
exanple of silicate fine powder is anhydrous

. -15- silicates such as al um num
silheate, sodiumsilicate, potassiumsilicate, magnesiumsilicate, zinc
silicate or the like may al so be used. Exanples of comercially avail able
silicate 5 fine powder synthesized accordin

sol d under the tradddSMtEssKY BélB&P

Sei yaku K. K. Ni psi
Tokuyama Soda K. K

to the wet_process, are those
licate, sodium siligq

MERP B
. ‘1 Ni
gﬂfa531um Sl%%FSEFr m588

or ﬁP§é§F%g3ﬁ99 K3g8kHe

90, Sh! isffigagéragfi‘rgg ﬁlﬁlj"z;iat’}:eéi !

KugedStarsi

Ehi me Yakuhin K. K. Siloid

Fuji Davidson Kagaku K. K. 1lgxamples ol cShhercially available s$iiicd gh
Pl ate @ ass Co. Durosil ¥

Utrasil Mnosig

Fuel str of
fine powder synthiaifgaa asdorBifgnto the wet process

gi

Gesel | schaft Marquart

Shionog% Seiyaku K.K.
Nippon Silica K.K.
Tokuyama Soda K.K.
Tagi Seihi K.K.
Mizusawa Kagaku K.K.
Kamijima Kagaku K.K.

Ehime Yakuhin K.K.

Fuji Davidson Kagaku K.K.
Pittsburgh Plate Glass Co. |
Fuelstroff Gesellschaft |

Marquart

"
Hardman and Holden
Chemische Fabrik Hoesch
K-G

Stoner Rubber Co.
Nalco Chemical Co.
Philadelphia Quartz Co.
Illinois Minerals Co.
Chemische Fabrik Hoesch

K-G




26 .+ " Hoesch Chem sche Fabri k Hoesch K-G Sil - St one

St oner Rubber Co. Nal co Nal co Chem cal Co. Quso

Phi | adel phia Quartz Co. 25 | i | [11inois

M nerals Co. Calcium Silikat €heeni sche Fabri k Hoesch K-G - 16-
Cal si | Fuel st of f - Gesel | schaft Marquart Fortafil

| nperial Chem cal Industries Ltd. M crocal Joseph Crosfield & Sons
Ltd. Manosi | Calklapdman and Hol pieel Stoff-Gese Mgchasi! Marquart

Far benf abri ken Bayer, A G Tufknit Dur ham-Chemi cals. Ltd. Silnos
Shirai shi Kogyo K K F8rtaFgk InpenjalreChégaial KndusEriesditd.

Tagi Sei hi K K. 10 - For the purpose of obtaining a devel oper

exhi biting stabl e an¥iGEPFBEmM positi veleseplylunsiigld & Seas b&dn found
effective to inpart such a_property to_the devel pper. by treating the above
silicate fine powder M&PPR1L silicone o‘il?r‘?e\“éﬁ/‘? Rphfioldshe structure 15  or

unit in the side chaj .t he above sjili.cong,oil, hayng an.amne unit in
% Wukas; ) et Gty LAl

the side chain to be'u or treatne i‘'ne “péwder ,
silicone oils contaigpgnjpe Durham Chemicals. Ltd.
Silmos Shiraishi Kogyo K.K.
Starlex Kamijima Kagaku K.R.
Furcosil Tagi Seihi K.K.
ot 10 For the purpose of obtaining a developer

exhibiting stable and uniform positive chargeability,

it has been found effective to impart such a property

D T .

to the developér by treating the above silicate fine

o/
powder with a silicone o0il having an amine structure
15 or unit in the side chain.
: As the above silicone oil having an amine
§ unit in the side chain to be used for treatment of
the silicate fine powder, silicone oils containing the
_ constituent units represented by the formula (1) below
20 are generally available:
R
1
l
-Si—o0-
?2 (1)
N
/\
25 R3 R,

(wherein R, represents hydrogen, ézgasﬁizﬁ? o
alkoxy; R, represents alkylene or snén%legs; R hé'Fi
ey




constituent units represented by the fornula (1) below 20 are generally

available: [err] [err] (1) [err] [err] 25 [err]
(wherein [err] represents hydrogen, alkyl [err] or al koxy; [err] represents
al kyl ene or phenylene; R and [err] -17=V&ach represents hydrogen, al kyl

or aryl Wi th proviso that the above al kyl, aryl, alkylene or phenyl ene can
contai'n an anmine unit, and can al so have a substituent such as a hal ogen
atomas far as it eaeh meprespats Bydhagemabalkyl )or Ascytle widiimpirowadlsby
avai lable silicone oil having an amne unit in the side chain,

am no- nodi fi ed siIﬁbéﬁetbﬁl§b¢@®r@%bﬂledatwltrﬁikxienﬂMQK]Hhﬂnﬁﬁﬁmeaban
formula can be preferably used. 10 éi [err] berr [err]R%err]
(wherein [err] anH°P§PfLP ?Es%ﬁ??v‘éﬁ‘&treﬁ)‘?‘és‘éﬁ‘ﬁ 5g |hagre Bsulbér"‘y‘[t,“e

represents phenyleggcgraglgyhafggéglgé

n :
og as far as it does not impair

5 chargeability).

As the commercially available silicone oil
having an amine unit in the side chain, amino-modified
silicone oils represented by the folldﬁing structural

formula can be preferably used.

4 N
U 10 1!‘1 T1 r1121 \ T1
R,-Si-0 ~-t8i-0 - 51 -0 4— Si-R
3 B l 11
Rg R, m Il‘z R,
_ N ‘NR3H J-n Jl
o/

(wherein R1 and R5 respectively represent alkyl or
15 aryl; Ry fepresents phenylene or alkyl containing an
amine unit; R3 represents hydrogen, alkyl or aryl;

1, m and n are integers of 1 or more). Typical

examples of the above silicone oil are shown below.
These may respectively be used individually or as a
20 mixture of two or more kinds.

Viscosity at Amine

Trade name . at 25°C(cps) equivalent
SF8417 (Toray Silicone Co.) 1200 | 3500
KF393 (Shinetsu Kagaku Co.) 60 360
KF857 (ibid.) 70 830
2 KF860 (ibid.) 250 7600
KF861 (ibid.) 3500 2000

KF862  (ibid.) 750 1900




_'hhe unit; R3 represents hydrogen, al kyl or aryl; 1, mand n are integers
1 or nore). Typical exanples of the above silicone oil are shown bel ow
se may respectively be used individually or as a 20 m xture of two or

e kinds. Viscosity at Am ne Trade nanme18- at[err](cps)

i V&l ent SF8417 (Toray Silicone Co.) 1200 3500 KF393

| het su Kagaku Co.) i 60 360 KF857 (ibid.)

830 25:gdd0 gt i 250 7600

KAg61 (i bid.) (shiicbsls kagakn goo) 2000 kFe62 (iDid)
750 1900 grag@B6didighiynet su Kagaku Co.) 90 1700 4400 3800
KF865 (i bid.) 90 4400 KF369 (ibid.)
20 320 KRB 9 iGikd.d).) 220 3320 5
X-22-3680 (ibid..) 90 8800 X-22-380D (ibid.)
2300 380KERER-G3a8G) (i bid.) __ 203500 320 3800
X-22-3810B (i bid. ' 1300 1700 I n the present

i fvention, "aM ne’z'&ﬁﬁ%ﬁﬁ(’er&ﬁbifo) refers to an equi vaP@nt am)unqs%r one
arfine unit (g/equjv. jch . s a,val ue obtained by diyjding the cul ar
T2 A0, ey peRs, o

wgi ght of a sili &) nunber of -am ne uni i n one ecul e.
THe silicone oil }.0,D6g01c (ibid.) 3500 3800

X-22-3810B (ibid.) : 1306, : 1700
In the present invention, "amine equivalent"
] 10 refers to an equivalent amount per one amine unit
(g/equiv.) which is a value obtained by dividing the
molecular weight of a silicone o0il with the number of
amine units in one molécule. The silicone oil to be
— used in the present invention should preferabiy have
15 an amine equivalent of 100 to 4000 for providing
positive chargeability.
The amount of the silicone oil having an
amine unit in fhe side chain used for treatment in

the present invention may be 0.2 to 70 % by weight,

20 preferabiy 1 to 60 % by weighf, of the total amount
of the treated silicate fine powder.

The silicone o0il having an amine unit in the
side chain should preferably have a viscosity at 25°C
of 5000 cps or lower, particularly 3000 cps or lower.

25 If the viscosity is higher than 5000 cps, the silicone

oil having an amine unit in the side chain can in-

sufficiently be dispersed in the silicate fine powder,




used in.the present invention should preferably have 15 an am ne
equi val ent of 100 to 4000 for providing positive chargeability. The anount
of the silicone oil having an amne unit in the side chain used for
treatment in the present invention nay be 612-to 70 % by wei ght, 20
preferably 1 to 60 % by weight, of the total amount of the treated silicate
fine powder. The silicone oil having an amine unit in the side chain should
preferably have a wiHea@Py porlr [ifagkesowi2B0RuERSE8Y hayehe BaFhégUl arly
3000 cps or |lower. 25 If the viscosity is higher than 5000 cps, the
silicone oil having an ani n&reaitment bifethedsitheabeCainé npowdds iwignt |y be
dispersed in the silicate fine powder, -19- whereby poor, i mages with
much fog may be forthed siliceneeilohavhingsiahi sntinef inétpimdehe wsidet he
silicone oil having_ an amne unit in the side chain can be carried out as
follows. Wile stiGhdifycoan by gergiedy out| peafelipws . podlble optioning v
under heating, the gbove silicaone oil aving aa amne_ unit_in the side

of: (it

chain or the silicoHFFSGYs &dildcatentine, t epFientlixy wrdem
e cagal 1ot b SPYRMAIRET o VBRGR 9048ne 8! LR XE nlBE ke oo
amne unit in the SienNYiBOCHalR 8 theC8ih$c8Hdedi1 dissolved in an
- organic solvent is blown thereagainst By'spraying or
by vaporization, or alternatively the silicate fine
o 10 powder is formed into a slurry, and the silicone oil
having an amine unit in the side chain or its solution
is added.
The amount of the thus treated positively
chargeable silicate powder applied may be 0.05 to 10 %
15 by weight based on the toner weight to exhibit the

.effect, particularly preferably 0.1 to 3 % by weight.

As another method for obtaining positively chargeable

silicate fine powder in order to obtain a developer

exhibiting stable and uniform positive chargeability,
20 it is also effective to impart the above silicate fine

powder treated with an aminosilane to the'developef.

. .. The aminosilane to be used for the surface
treatment of silicate fine powder is an amino-
functional silane, which is represented by the follow-

25 ing formula:

melYn

(wherein X is an alkoxy or a chlorine atom, m is an




¥e. anount’ of the thus treated positively chargeable silicate powder
'pI ied may be 0.05 to 10 % 15 by wei ght based on the toner weight to
"_h| bit the effect, particularly preferably 0.1 to 3 %by weight. As
gnot her - met hod for. obtaining positively chargeable silicate fine powder in
grder to obtain a devel oper exhibiti ng_\fot abl e and uni form positive

ghar geabi [ity, 20 It is also effective to inpart the above silicate fine
gowder treated with an aminosilane to the devel oper. The aminosilane to be
sed for the surface treatnent of silicate fine powder is an am no-
functional silHHeI&hHhieh 1 $£9 cbr Ssdmt &d hyglnasarbemn| E\KPUEShaVing &ormul a:

'8

err] (\/\hereln Xls an al koxy, or a chlorine atom_ mis an , - integer

of 1 to3, Y iB "’fﬁﬂvdrt&é'r a&ryoﬁﬁ'lﬁ’é\/lgﬁé’“é"praf‘ﬁaﬁy1Foaf’e11PF%9?ram no

group, and n’i tgger ) F the foll conpounds
fy be includ %fa:g AT R ex"’l?r'p]le’[err ?f()g:'{?’]'“f’gr F]’mFgFP? [’@ ¥] 10
[err] [err] be 1ncluded '
5 '?HB
H2N CHZCHZNHCH CHZSi—(OCH3)2
HZN-CONH—CHZCHZCHZ—Si-(OC H5)3' -
HZN—CHZCH CHZSl(OCH CH3)3
HZNCHZCHZNHCHZCHZCH Si (OCH3) 3
10 - NCHZCH CH;Si (OCH4) 5

HZNCH CH2NHCH CHZNHCH CH2CH Sl(OCH )

H.C ococnch NHCH

5C2 I NHCH, > 33 |
'H5CZOCOCHZCHZNHCHZCHZNHCHZCH2CH Si(OCH3)3
HgC ZOCOCHZCHZNHCH2CH2NHCH2CH2NHCH2CH2NHCH2CH2CH2SlKXH3)

CHZCsti(OCH

3

1,C6H 3)3
NHCHCH,CH,, 51 (OCH

15 NH,CH,Si(OCH
Cels 3)3
Alternatively, polyaminoalkyltiialkoxysilanes may be
-employed Thésé compounds can be used either singly
‘or ‘as a mixture of two or more compounds .

20 The silicate fine powder to be used in the
present'invéntion may be further treated with a known
tréatiné'agénf for imparting hydrophobicity. Knoﬁn

" treatment methodé may be available and hydrophobicity
can be impartea by treating chemically the silicate

 25 'finetpowder5with_én organic silicon compéund which

. §an react with or physically adsorbed onto the silicate

fine powder; Such éiganic silicon compounds may be




[err] [err] [err] [err] 15 [err] [err] Alternatively,

pol'yam noal kyl tri al koxysi | anes may be enpl oyed. These conpounds can be
used either singly or as a mxture of two or nore conpounds. 20

The silicate fine powder to be used in thepgresent invention may be further
treated with a known treating agent for inparting hydrophobicity. Known
treattmrent net hods nmay be avail abl e and hydrophobicity can be inparted by
treating chem cal | he .si.li.cate, 25 fine_powder with_an o ic silicon
conpound whi ch caﬁ¥$%§§f'ﬁfﬁh% rhﬁﬁﬁ@?&bVﬁgléggﬁfﬁgﬂ'oﬁfb@?{é§i%*%ﬁﬁﬁﬁafine
powder. Such or g Gneiyy S iRl € I fied by
hexanethyldisila;anéﬁ%ﬁ%#%gﬂ%? s%ﬁgﬁgg'tF?ﬁggﬁ?yéﬁrﬁéggg¥g%§%' .

trimet hyl et hoxysi |gnendilBidatbdoshhanasi ety 18BL B bE6EN &5&S1 | ane,

al I yl di met hyl chl orosi | ane, allyl phenyl dichlorosilane, 5 -

benzyl di net hyl chl @1qsildine thylehoorobyidnett AYL¢hpReAyl8itwI®rosilane,

br ononet hyl di net hyl chl orosi |l ane, a-chloro- ethyltrichlorosilane,

0- chl or oet hyl t5 i ciHesvzydidimeshydichdoyesihangi, nbropbuatbybdihetieylchloro-

triorganosilyl- mercaptan, trinethylsilylnercagtan, triorganosilyl
silane, bromomethyldimethylchlorosilane, a-chloro-

ethyltrichlorosilane, f-chloroethyltrichlorosilane,
chloromethyldimethylchlorosilane, triorganosilyl-
mercaptan, trimethylsilylmercaptan, triorganoéilyl
N 10 acrylate, vinyldimethylaéetoxysilane, dimethylethoxy-
silane, dimethyldimethoxysilane, diphenyldiethoxy-
silane, hexamethyldisiloxane, 1,3-divinyltetramethyl-
"disiloxane, 1,3-diphenyltetramethyldisiloxane, and
N : dimethylpolysiloxanes having 2 to 12 siloxane units
15 per molecule and containing hydroxyl group bonded to
each one. Si of the unit positioned at the terminal

end. These can be used either singly or as a mixture

of two or more compounds.
The developer of the present invention
20 comprises a microdisperser as another important
.constituent. The microdisperser should preferably
be formed of a metalloid oxide or a metal oxide,
particularly an oxide, including a double or complex

oxide, of a metal element or a metalloid element

25 positioned at the fourth period or higher in the
periodic table. The microdisperser is about 0.1 to

"5 microns in size, having a mean particle size smaller




q.-‘.'

D) . acrylate, vinyldinethylacetoxysilane, dinethylethoxy- silane,

et hyl di net hoxysi | ane, diphenyldiethoxy si |l ane, hexanet hyl di si | oxane,
-3-divinyltetramethyl - disil oxane, 3?%|phenyltetranethyld|5|onane and
‘met Ry)/pol ysi | oxanes having 2 to 12 siToxane units 15 per nol ecul e and
ont ai ni ng hydroxyl group bonded to each one Si of the unit positioned at
he term nal end These can be used either singly or as a m xture of two or
mor e conpounds th&RctheyEPBgErand JFRAtRR AN ithie@ildsate £i86nprises a

m cr odi sperser_as .anot her, i nportant constléﬂgnt The .m cr.odi sperser shoul d

preferably be PSFAEY BFed ARt SPRRIA B He %13ﬁﬁ%ﬁc¥8x§d§e rtlcularly an
oxide, includi Eﬂe@SgBHQLSdQ%PQPE'Q £% tﬂ?e Q{ éHata@ Eﬁmtoor

netal | oi d el enent one perlo Fgher in the

periodic tabletheTQQmE1ﬁéeﬂbépgésﬁgedEkéixgﬁlikéké(Ef;e 6%@@% in size,
having a nean particle size smaller -22- than the toner and greater than

tjhe silicate frhe apvdAt YEethé mLEXdddid ior HERId@EHouth HrefF&befy t hese
I crodi spersers can be neasured according to the same nethod as used for
ilicate fine bewdbout50Thetanb@nwt 0¥ bdmedrian ddies poreer. agdedishdakd
referably be about 0.5 to 10 w. % based on the toner. Particular- ly,
ef erabl e resli¥yspEafesablet kesietit siean thee ohtimed shewr £hehamouns anount

the silicate fine powder
is more’ than the amount of the silicate fime powder

Sogorpak

added to the toner. Further, the microdisperser should
Lo 10 preferably have.a lower chargeability than the posi-
tively chargeable silicate fine powder and further a
lower chargeability than the positively chargeable
toner, in order to take in sufficiently the silicate
o fine powder and_deliver-it to the toner.
15 In the positively chargeable developer of the
present invention, it is.preferred to formulate 0.1 to
3 parts by weight of the positively chargeable_silicate fine
powder and 0.5 to 10 parts by weight of the micro-
disperser with respect to 100 parts by weight of the
d 20 toner in view of charging characteristic and durabi-.
lity.

In the present invention, preferable results

can be exhibited when the positively chargeable toner
has a charging characteristic of +5 to +50 uc/g
: 25 according to the measurement method as described

above, while the microdisperser may have a value lower

than that of the toner, which is generally about




e R W R T T e

added to the toner. Further, the m crodi spersershould 10 preferably have
a | ower chargeability than the posi- tively chargeable silicate fine powder?
and further a | ower chargeability than the positively chargeable toner, in
order~to take in sufficiently the silicaté&2fime powder and deliver it to
t hextoner. 15 In the positively chargeabl e devel oper of the
present invention, it is preferred to fornmulate 0.1 to 3 parts by wei ght of
the positively chartkeabtfy sin ilostes f itoe givedgoodndeSuitso 1Theapastiyle
wei ght of the micro- disperser with respect to 100 parts by weight of the
20  toner in viewiAe ang ghigdimg shagecterd saig ofr the- nicreodisperser
pr esent inventionﬁﬁgrefenable results can be exhibited when the positively
char geabl e toner ne G GRAYE Aeeimportapt 15 thesaptien Pbsthe
according to the ne renent. net hod ,.as described _above ile the
ni cr odi sper ser rray@%%?ﬁasl)\?arlsﬁg < G RaniRaf Sf-thBbf'gg’ér ,avﬁi‘&}heﬁ%-
general ly abowy  fored-shbbdd!Hed s el ca#:@f%il‘i%.goo‘j results. The

. fally.

particle size.and charging characteristic o crodi sperser as
menti oned above are i npor t aXanipllsh® 2 &hiedhmiekolil8pBksE0dhspgaser on the
silicate fine powdér, and there- 5 fore should be selected carefully.
Exanpl es of the nmpamdiciesr of oxdldede ipainisdives ofif baxndel oRideé Ssweh Of
bi smut h oxi de such

as Bi,0,, molybdenum oxide such as MoOE 37

vanadium oxide such as V203,.nicke1 oxide such as

and MoO

203-
Known binder resins are available for the

s 10 NiO, and manganese oxide such as Mn

toner to be used in the present invention. For
example, it is possible to use homopolymers of styrene
&;} and its substituted derivatives such as polystyrene,
15 poly-p-chlorostyrene, polyvinyltoluene; styrene
copolymers such as styrene-p-chlorostyrene copolymer,
styrene—-propviene copolymer, styrene-vinyl toluene
copolymer, styrene—vinflnaphthalene copolymer, styrene-
methyl acrylate copolymer, styrene-ethyl acrylate
S 20 copolymer, styrene-butyl acrylate copolymer, styrene-
. octyl acrylate copolymer, styrene-methyl methacrylate
copolymer, styrene-ethyl methacrylate copolymer,
styrene-butyl methacrylate copolymer, styrene-methyl

a—chloromethacrylate, styrene-—acrylonitrile copolymer,

25 styrene-vinyl methyl ether copolymer, styrene-vinyl
ethyl ether copolymer, styrene-vinyl methyl ketone

copolymer, styrene-butadiene copolymer, styrene-.




ap [err], mol ybdenum oxi de such as [err] and [err], vanadi um oxi de such as
[Brr], nickel oxide such as 10 NNO and manganese oxi de such as[err]. Known
bl nder resins are available for the toner to be used in the present

I hveption. For exanple, it is possible24s use honopol yners of styrene and
iIfs §Uﬁstituted derivatives such as polystyrene, 15 pol y- p- chl or ostyr ene,
ppl yvi nyl t ol uene; styrene copol yners such as styrene-p-chl orostyrene

cppol ymer, stys 8B6rBLOPKEIEAP| StiRlenc i glnY kiYh el aldiae copol yrrer,

styrene-vinylnaph hal ene ‘copol yner, “styrene- "net hyl acryl ate copol yner,
styrene-ethyl aepylghér 20styfamdndiviic siciaeeepblineracsyyaéresopol yner,
s&yrene- octyl acrylate copol yner, styrene-nethyl nethacrydate copol yner,

st yrene- et hyl melaidcrytid ehalpaspesr copolyees-bstyrengtihateytat e copol yner,
sit yrene-net hyl a-chl oronet hacryl ate, styrene-acrylonitrile copol yner, 25

st yrene-vi nyl agidyestenceorakimeniePolymetbyd- pethprcEyhpteet her copol ymer,

styrene-vinyl nethyl ketone copal yner, styr.ene-butadiene copol yner,
sftyrene- 2 -2Roly %Wkrfée i Vr?é:te,' é’("éﬁ%’ﬂ'@yicf’t}jﬁﬂﬁ? PBir BOT RULHE
copolYrer SULEESTE, Shi L0 WAV bIRE, IS SLaR, T et
Y ot IR I A 981590 B Syamide.
polyacrylic acid resin, rosin, modified rosin, terpene
resin, phenol resin, aliphatic or alicyclic hydro-
s 10 carbon resin, aromatic petroleum resin, chlorinated
| paraffin, paraffin, wax, either alone or as a mixture.
Among them, styrene resins such as polystyrene or
styrene copolymer, polyester resins and acrylic resins
are preferable in view of thermal fixing characteris-
15 tic, and developing durability or successive develop-
ing characteristic. For a pressure fixable toner,
wax is preferred.
The magnetic toner obtained by incorporating
a magnetic material in a binder resin when formed into
20 particles may have a particle size of 30 microns or
less, preferably 5 to 30 microns which is the toner
particle size in general. When the mean particle size
of the toner is 10 microns or less in terms of volume-
average particle size, the developing characteristic
25 of the positively chargeable developer of the present

invention can be further improved.

As the magnetic material to be contained in




pol yur et.hane, epoxy resin, polyvinylbutyral, polyamde, polyacrylic acid
resin, rosin, nodified rosin, terpene resin, phenol resin;, aliphatic or
alicyclic hydro- 10 carbon resin, aronat|% petrol eum resin, chlorinated
paraffin, paraffin, wax, either alone or a mxture. Anong them styrene
resiws such as pol ystyrene or styrene copolyner pol yester resins and
acrylic resins are preferable in view of thermal fixing characteris- 15
tic, and devel opi fieihonat 4 thprgomagnedds edenenssopllong eontkainind stic.
For a pressure fixable toner, wax_is preferred. The nagnetlc t oner obt ai ned
by i ncorporating & HF fXeIRlE, Allovs HJEF°PE§PH fheh ¥¥Med into 20

particles may have rtl&l&_ I ze _of 30 nlcr ns or SS eferably 5to
30 nicrons which i¥ % SHE Spar MPOPENSSTe © gén§P§ ?%@% SR%itin

particle size of iadaRel il ol GHANSHRes l%§r¥>ﬂg§§éﬁc %l#ﬁ%é’pos’.‘nva y

average particle S|ze vel opi ng charact eri s

chargeabl e devel opgy it youeant m&en‘h@%ﬁenmh@ewﬁhﬂsé ngyed. As
the magnetic material to be contained in -25- the toner, ferromagnetic
el enments, alloys eentaicdlegantase, for exanple, alloys or conpounds of

i ron, cobalt ni ckel , manganese, etc., such as nmagnetite, hematite, ferrite
and ot her ferronagnetlc aIH&#Sp@amlelbessuet@ﬁlyhesmdgnéhecnnghmtlai

materi al al so serves
may be 100 to 800 mu, preferably 300 t& 500 mu, and

it is preferably contained in an amount of 30 to 100

s 10 parts by weight, more preferably 40 to 90 parts by

e s

~weight, per 100 parts by weight of the binder resin.

Additives such as charge controlling agents,

flow imp;overs, colorants, lubricants maf be in-
W corporated, if desired, without deviating from the
15 present invéntion.

When the positively chargeable toner accord-
ing to the present invention is substantially non-
magnetic, the particle size of the toner should
preferably be 30 miérons or smaller, particularly 1

14 20 to 10 microns in terms of a voiume-average particle
size.

As the colorant, it is possible to use dyes
or pigments known in the'art_such as carbon black,
iron black, Ultramarine Blue,.Nigrosine dye, Aniline

25 Blue, Phthalocyanine Blue, Phthalocyanine Green,
Hansa Yellow G, Rhodamine 6G lake, Chalcoil Blue, «

Chrome Yellow, quinacridone, Benzidine Yelld%,




i -

iﬁ a col:orant. The particle size of the nagnetic material nmay be 100 to 800

preferably 300 td 500 nu, and it is preferably contained in an anpunt
f 30 to 100 10 parts by weight, nore preferably 40 to 90 parts by

\wei ght, per 100 parts by weight of the2&+nder resin. Additives such as

tharge controlling agents, flow inprovers, colorants, lubricants may be in-
corporated, if desired, without deviating fromthe 15 present invention.

Men the posi Rowel neﬁaaageebksligﬁeét@&&@r Chiéﬂﬂyfn%éﬂ%ﬁ\eo,r SheRkralnvention

s substantially non- "magnetic, the particle siZe of the toner should
pr ef er abl y be qi@noner,0nén6az6 Bl Sézo N@yés Colt igmdntd), eilthelOalbmeons in
[ erns of a vol une-average particle size. As the colorant, it is possible to
Lse dyes or piognast 8 kiztnren thire ardlormit asay dsdarsdd dak an aawuhlack,

U tramarine Blue, N grosine dye, Aniline 25 Bl ue, Pht hal ocyani ne Bl ue,
Pht hal ocyani nefGgeasraidmsa .- Yeto o3 Garts deyri el f® |reke,100h plagdis| bRl ue,
Chrome Yel | ow, quinacridone, Benzidine Yellow, - 26- Rose Bengal ,
trialIyInéthaH@}gaFaPﬁyFﬁﬁthéﬂ@?raﬁﬁﬁ+%f'quinone, monoazo, disazo dyes or
pi gnents, either al one as_a mxture.. The col orant may be used in an
anount of general |y 0.%9335§6ab'Y?§° ytﬁﬁﬂgﬁﬁl?ﬁﬁe:éﬁ? F?“%§°q'

ling agent are nigrosine, azine dyes, quaternary

ammonium salts, guanidine compounds)triaziﬂé compounds

and dialkyltin oxides. The positive charge controlling

~ 10 agent is added in an amount of generally about 0.1 to
10 parts by weight based on 100 parts by weight of the
binder resin.

| In preparation of the toner of the present

L

invention, there may be adopted a method in which

15 constituent materials are well kneaded by a hot knead-
ing machine such as hot roll,kneader or extruder, then
the kneaded product is cooled and crushed by means of
a mechanical crushing means, and the crushed product
is classified.

20 : It is also possible to apply the method of
obtaining a toner in which a material such as magnetic
powder is dispersed in a binder resin solution, and

the dispersion is then spray dried, or the toner

preparation méthod in which an emulsion or suspension
25 containing the constituent materials dispersed in a

polymerizable monomer providing the binder resin_is

R

polymerized to give a toner.




5 melght of the binder resin. Illustrative of the positive charge control -
Ilng agent are nigrosine, azine dyes, quaternary ammoni um salts, guanidine
conpounds triazi ne conpounds and di al kyl tin oxi des. The positive charge
controlling 10 agent is added in an anmdunt of generally about 0.1 to 10
parts by wei ght based on 100 parts by weight of the binder resin. In
preparation of the toner of the present invention, there may be adopted a
method in which 15 condiqqanddy mEOsr thes PHEROSR| Of ksrparating dhwt knead-
i ng machi ne such as hot | 1, kneader_ or extruder, then the kneaded product
is cooled and cr fﬁ'é‘é’ﬁswd’fs LEBchInetal m&?ﬁ%ﬁ??ﬁp%ﬁe &RPeth

crushed product § (ﬂeae§§§fo§9%se% i V\ﬁcﬁ’resen 1ns r‘? smg eho apply

t he net hod of ob ai ning ner | erra < powder

i s dispersed in gbigdered eSideved ?E'rof’:onﬁagnlﬂs g'lﬁP&Fé&%ﬁhdfe LSk, SPr ay

dried, or the toner preparation nethod in.which”an enul si or suspensi on
25 contairmgng the constid ¢pe! meRhol FoF fMifRAGSEEsiHivenp|oHEFdeahle

nmononer providing the binder resin is polynerized to give a toner. -27-
Recently, for thleiliwagiesdiole pepdeat end hherodfspeesef unicth awidf a toner,

m croencapsul ated toner has been proposed. The present invention can al so
be toner, rotary vessel type nixers such as a V type mixer

and Turbula mixer; stationary vessel type mixers such
as a ribbon-type, a screw-type, and a rotary blade-
10 type mixer may be used.
The three components may be mixed at a time
during mixing, or alternatively in a successive order
in view of the properties of the toner. Further, a
known fourth substance can be alsé added. For example,
15 it is possible to add polyethylene fluoride, poly-
vinylidene fluoride, aliphatic metal salts, various
abrasives within an extent not adversely affecting the
present invention.
The present invention is described in more
&#' 20 detail by referring to the following Examples, in
which "parts" indicate "parts by weight“.
Example 1
A toner of 5 to 20 microns (number-average
size 15.3 microns) comprising 100 parts of a poly-
25 styrene (D-125, produced by Hercules Inc.), 50 parts

of magnetite (EPT-500, produced by Toda Kogyo K.K.)

and 5 parts of nigrosine dye was obtained in a




appli'ed to a devel oper containing a microcapsule toner. 5 In the
nmet hod for m xing positively chargeable silicate fine powder and

m crodi sperser with said toner, rotary vessel type m xers such as-a V type
m xer\_and Turbul a m xer; stationary vesgel type mxers such as a

ri bbon-type, a screwtype, and a rotary“blade- 10 type ni xer nay be used.
Tpe three conponents nay be mxed at a tinme during mxing, or alternatively
i h a successive order in view of the properties of the toner. Further, a
known fourth s88avantitorah Banpex olngeding-oredxdnsdagiingsand i s possible
to add pol yet hZI ene fluorjide, poly- vinylidene fluoride, aliphatic netal
salts, variousSEpfRinges i 4RYFIAPE R RUMT FNBMAY RaAnEsaPfedhieng t he

pr esent invent'gn. The $rese t%énventiqg<%s; escriped.in nore 20 det ai
by referring to thes 9" oﬂ?ﬁg dhpredts Rl S BYFTEICe "parts by

m crons) conpr FEERG 1op ertenh dstathdl e Ve e {BIO0S T 08 024y

Hercules I8c.)giPPcRalAer8siiBes60 | torddide ¥y W dRx;i19da Kogyo

K.K') and 5 parts of nigrosine dye was obtained in-a -28- conventi onal
manner i ncl udi wgthedh - KMEAGH-REA BTk rsisTidithe Aide Ve idRYs 1¢9¥PRI0S cpe ,100
parts of the : B . _
amine equivalent: 320), and 5 parts of bismuth oxide
(31203, number—average size: 2.2 microns) was prepared

by mixing and applied to a commercially avéilable

~ 10 plain paper copying machine (NP-1502Z, produced by
Canon K.K.). As a result, a very sharp image with a
reflection density of 1.2 to 1.4 and free of fog could
U be obtained from the.first sheet. When 200 sheets of

copying were pefformed, the same good density as in
15 © the first sheet was obtained and no fiuctuation in
density was_observed. Further, after the developer
was left to staﬁd for 40 days, copied image was again
obtained and it was found to have the same image
density of a reflection density of 1.2 to 1.4 as the

20 initial stage, thus providing a very sharp image free

of fpg.

The triboelectric charges of the toner, the
positively chargéable silicate fine powder and bismuth
oxide were measured according to the method as

25 described above to obtain the valués of +15 uc/g, about

+200 uc/g and about +3 uc/g, respectively.




toner, ane part of a treatgd silica (nunber-average size: 0.2 mcron)

obtai ned by treating colloidal 5 silica (Aerosil #200, produced by N ppon
Aerosil) with an am no-nodified silicone oil (viscosity: 20 cps, am ne
equi val ent: 320), and 5 parts of bisnmuth e3@-€de ([err], nunber-average size:
2.2 \w/.crons) was prepared by mxing and applied to a commercially avail abl e
10 bl ai n paper copyi ng machi ne (NP-150Z, produced by Canon K K. ). As a
result, a very shg&gmhmggg with a reflection density of 1.2 to 1.4 and free
of fog could be o | romthe first sheet. When 200 sheets of copying
were perforned, the sane gaotbRensofys aso i20 1ip (nindkerf-Hawiragleet zeas

obt ai ned and no fluctuation in density was observed. Further, after the .
devel oper was | ef#15t3 9} apdmpoisiy d8G, paoos axf iarawd weyragei (Deheai ned
and it was found to have the sanme imge density of a reflection density of g
1.2 to 1.4 as theppoduceq;bylexeylrs Into prflinauts #5 amagnekite (FREe :

free of fog. The | boel ectric charges of the toner, the positively ;
char geabl e si ica%éo?FﬂgﬁﬁﬁédﬁﬁTaﬂﬂ ﬁ“g%?HESWEFESﬁﬁg§&ﬁéﬂs&8€oﬁﬂan J
to the nmethod as 25s %gsgr%ged aalloo(;/oe 9 obt ai n;ahe evaI U%SE)?Of FrL15 uc/ g,
about +200 uc/g afd®aBdut W FEPE R manner;o  A-Je¥SIOPSE A toner

of 5to 20 u (”U”ESﬁpéigiﬁge1§62§arts of the tone?, 0.5 part of a treated

silica (number-average size: 0.08 y) obtained by treat-

ing colloidal silica (Aerosil #200, produced by Nippon

Aot 10  Aerosil K.K.) with aminosilane and hydrophobic modify-

ing agent in the manner as described above, and 2 parts

of molybdenum oxide Mooz, number-average size: 2.2 yu),

was prepared and applied to a commercially available
o plain paper copying machine (NP-150Z, produced by Canon
15 K.K.). As -a result, a very sharp image with a reflec-

tion density of 1.2 to 1.4 and free of fog could be
obtained from the first sheet. When 200 sheets of copy-

ing were performed, the same good density as in the

first sheet was obtained and no fluctuation in density

20 was observed. Further, after the developer was left to
stand for 40 days, copied image was again obtained and
it was found to have the same image density of a
reflection dens;ty_of 1.2 to 1.4 as the initial stage,

thus providing a very sharp image free of fog.

B T T U I T Ty |

25 The triboelectric charge of the positively
chargeable silicate fine powder was about +90 uc/g.

The triboelectric charge of molybdenum oxide was




1%{3ﬂu)”conprising 100 parts qf a polystyrene (D-125, produced by Hercul es
Inc.), 50 parts of magnetite (EPT- 5 500, produced by Toda Kogyo K. K.) and
5 parts of nigrosinpe dye was obtained in a conventional manner. A devel oper
canprising 100 parts of the toner, 0.5 part of a treated silica

(nunbet - aver age size: 0.08 u) obtained bgotreat- ing colloidal silica
(Aer,osi| #200, produced by N ppon 10 Aerosil K K. ) with am nosil ane and
hydrfophobi ¢ nodi fy- ing agent in the manner as described above, and 2 parts

of: nplybdenunloglkgﬂgyy]Lodgfﬂ@yﬂha%g%@ggfskgg:tgngrp), was prepared and
applied to a comrercially avai | abl e pl ai n paper copyl ng machi ne (NP-150Z,

produced by Canmm%géle KBK). As-aresult, a very sharp inmage with a
reflec- tion density o .2 to 1.4 and free of fog could be obtained from

the first sheet. Wen 200 toeeirs off SCapy20i Afcyons PrUKNE Fetvekdye same good
density as in the first sheet was obtained and no fluctuation in density 20
was observed. Rimzeterl.3f microns)deemprisingadofeparts of amdstyrend® days,
copi ed i mage was again_obtained and it was found to have the sane inmge
density of éreﬂ"@%ﬂY&ﬁ{eﬁﬂsw%ﬁFg. gopglymgradpraduced thnl Sanve, thus
TR AR R —— o
L Thent hae By Toda” g0k &) TPahA‘8 P08 88 dfBuey1edloxldd™ 'Y
was obtained in a conventional manner. A developer
comprising 100 parts of the tqner, 0.5 part of a
10 treated silicé (number-average size: 0.08 micron) of
colloidal silicé kAerosil #200, produced by Nippon
Aerosil K.K.) treated with aminosilane and hydrophobic
modifying agent és described above and 0.8 part of
vanadium oxide (V203, number—a?eraje size:_1.8_micron)
15 was prepared by mixing and applied to a commercially -
availéblg plain paber copying machipe (NP-1502Z,
produced bj Canon k.K.), Aé a result, a very sharp
image with a feflection aensity of 1.2 to 1.4 free of
Vo’ fog coulé be obtained from the first sheet. When 200
20 sheets of copying were performed,'tﬁe same good
density as in the first sheet was obtained and no
fluctuation in density was observed. Further, after
the devéloper was left to stand for 40 days, copied
image was again obtained and it was found to have the

25 same image density of reflection density of 1.2 to

1.4 as the initial stage, thus providing a very sharp

image free of fog.




Exanple 3 Atoner of 5 to 20 microns (nunmber-average size: 11.5 microns)
conprising 100 parts of a styrene 5 2-ethyl hexyl acrylate copol yner :
(produced by Sanyo Kasei K.K.), 50 parts of magnetite (EPT-500, produced by
Toda Kogyo K. K.), ‘and 5 parts of di bubyk8ilr oxi de was obtained in a
convgntlonal manner. A devel oper conprising 100 parts of the toner, 0.5
partt of a 10 treated silica (nunber-average size: 0.08 mcron) of

col loidal silica (Aerosilrys2@QipBeqdeeedcbyhli§oobs Ae®Stdndt Kias treat ed
with aminosil ane and hydrophobic nodifying agent as described above and 0.8
part of vanadi uragpdtiesenid/g .numher taubbagecsrie: clabgei af orgnadium was
prepared by m xing and applied to- a comrercially available, plain paper
copyi ng machi ne cxiiidel 565 sligitded lbye€atbanKtka). ofistikeresngr, a very
sharp image with a reflection density of 1.2 to 1.4 free of fog could be
obt ai ned from t HExanplg 4heet. When 200 20 sheets of copying were

performed, the same good density as.in t first et _was obtai ned and no
fluctuation ?n density wds tt?&eé?/Péds EQr Eﬁef“lc’é?f’ ?'t“ﬁ’@b‘a%vae‘r%’bae?e was | eft

to stand for 40 days, d
have the 25 aﬁ?eélﬁ'rmﬂe cronggf ?ggégg é E?gy o?f lé Zg%él 4nast?he
initial stage, t;iwuﬁ;ﬁl\eﬁln%&y\i%% %B@bliy&ng&g?p%aec@a bPUsanyo - 31-

Kasei K.K.), 50 parts of magnetite (EPT-500, produced

By Toda Kogyo K.K.), and 5 parts of dibutyltin oxide
LJ_ ' 10 was obtained in a conventional manner. A developer
éompriSing 100 parts of the toner, 1 part of a treated
silica (number-average size: 0.2 micron) obtained by
treating colloidal silica (Aerosil #200, produced by
K_/ Nippon Aerosil K.K.) with the amino-modified silicone
15 oil and 3 parts of nickel oxide (NiO, number-average
size: 0.5 micron) was prepared by mixing and applied
to a commercially available plain paper copying machine
(NP-1502, produced by Canon K.K.). As a result, a very
sharp image with a reflection density of 1.2 to 1.4
20 and free of fog could be obtained from the first sheet.
When 200 sheets of copying were performed, the same
'good density as in the first sheet was obtained and
no fluctuation in density was observed. Further,
after tﬁé developer was left to stand for 40 days,
25 copied imagé was again obtained and it was found to

have the same image density of a reflection density

of 1.2 to 1.4 as the initial stage, thus providing a




he.triboel ectric charge qf the toner was about +25 pc/g. The trlboelectrlc
‘har ge of vanadi um oxi de was sllghtly | ower than that of the toner. Exanple
§5 A toner of 5 to 20 microns (nunber-average size: 11.5

i crons) conprising 100 parts of a styrgme 2-ethyl hexyl acrylate copol ymer
prdeliced by Sanyo Kasei K. K.), 50 parts of magnetite (EPT-500, produced By
ffdda Kogyo K. K. ), and 5 parts of di butyltin oxide 10 was obtained in a

onvent i onal Fggas?aﬁgbfmg gp@{egqurfgdng 100 parts of the toner, 1 part

f a treated si verage size:”0.2 mcron) obtained by treatlng
col | oi dal silica (Aerosphe #2PDhodl QLRI BYaNIPRAN AR bxKak. L%wth the

an1no nodi fied silicone 15 oil and 3 parts of nickel oxide (N

nunber - aver agessigRt19. Powe £ &an Vasa Pr&pagsl ddnegt Xi ng and applied to a
commerci ally avail abl e plain paper copying machi ne (NP-150Z, produced by
iCanon K. K. ). ABxampkeubt, a very sharp image with a reflection density of
1.2 to 1.4 20 and free of fog could be obtained fromthe first sheet.

\When 200 sheets of copyRntoner cope? i R, nidronmn@upbed -d¥esage as in the
first sheet was obtained and no fluctuation in density was observed.
Further, after StR8: dded IPEFTART) | AP AP T RETAF @y & SEETENEopi ed

i mage was agai g_o?ﬁaige&l d |t S fé)u to h{a octc e e density of

a reflection dén§ y FXYL AGTYLAYE CORQIYTTE {BY ‘155@ yiﬁﬁgygroviding a

Kasei K.K.), 50 parts of magnetite (EPT-SOO produced
by Toda Kogyo K.K.), and 5 parts of dibutyltinuoxide:

' 10 was obtained in a conventional manner. A developer
comprising 100 pérts of the toner, 2 parts of a treated
silica (number-average size: 0.08 micron) obtained by
treating colloidal silica (Aerosil #200, produced by
Nippon Aerosil K.K.) with the aminosilane and the

15 hydrophobic modifying agent as described above, and_

8 parts of manganese oxide-(Mn203, number-average size:
4 microns) was prepared by mixing and applied to a
commercially available plain paper copying machine

(NP-150Z, produced by Canon K.K.). As a result, a

20 very. sharp image with a reflection density of 1.2 to
1.4 and free of fog could be obtained from the first

sheet. When 200 sheets of copying were performed,

the same good density as in the first sheet was
obtained and no fluctuation in density was observed.
25 Further, after the developer was left to stand for

40 days, copied image was again obtained and it was

found to have the same image density of a reflection




-32- very sharp image free of fog. The triboelectric charge of nickel oxi
was slightly lower than that of the toner. Exanple 5 5 A toner
of 5 to 20 microns (number-average size.: 11.5 microns) conprising 100
parts of a styrene 2-ethyl hexyl acryl ate-88pol yner (produced by Sanyo Kasei °
K.K&}{ 50 part.s of magnetite (EPT-500, produced by Toda Kogyo K K ), and 5
part's of dibutyltin oxide 10 was obtained in a conventional manner. A
devel oper conpri sidisitq0 oFant.e @b the kenehe 2npeias otage}raaised silica
(nunber - average size: 0.08 micron) obtained by treating colloidal silica
(Aerosil #200, prpxicield ngy aNivieren sherpsimafeKfyeai 0 fb®. am nosil ane ‘and
the 15 hydrophobi c nodi fyi ng agent as descri bed above, and 8 parts of
nanganesedoxidF (gerr], nhse triboedgetriigechargecpfnanggrese eppekd’l by

m xi ng and applied to a commercially_avail abl e pl ai n_paper copyi ng machine
(NP-150Z, producapsheldghddyk Irwer Kbap thaf P,fpﬁhﬁotgngﬁry sﬁgr pgi nmage

with a reflection densité of 1.2 Eo é.4 and free of fog could be obtained
frog1éhe flrsﬁ sl i? f of copying were perforned, the sane
goo ensity as in the firgt. t : Lned aQ f i '

density was observed. 25 ur%?}%'gr f’\‘@%{g’?’%ﬁegge\%gﬁggg? \l'/vau‘gé%lgt%dt)gé%é%dand

for 40 days, copiggddPdRoMaadisR RooRliaied dRdakt. WAS 40reguie, hene the
sane i mage density of a reflection :

initial image had a reflection .density of 0.8 to 1.0,

was slightly fogged, and accompanied with some toner
&,f 10 scattered around the letter images. When copying was
further continued, the reflection density changed and

became 1.2 to 1.4 after copying of about 50 to 150

sheets. Further, after the developer was left to

W stand for 40 days, copying was performed again. The

15 oﬁtained copied image had a reflection density of 0.6
to 0.8, with more fog and inferior with excessive
scattering of tone around letter images as compared
with that obtained in Example 1.

Comparative Example 2

20 ‘The same experiment as Example 2 was conducted
except for adding no molybdehum oxide. As a result,
the initial image had a reflection density of 0.8 to
1.0, was slightly fogged, and accompanied with some
toner scattered around the letter images. When copying

25 was further continued, the reflection density changed
and became 1.2 to 1.4 after copying of about 50 to

150 sheets. Further, after the developer was left to




-33-- density of 1.2 to 1.4, as the initial stage, thus providing a very
sharp image free of fog. The triboelectric charge of nmanganese oxi de was
slightly lower than that of 'the toner. 5 Conparative Exanple 1 The sane
experinment as Exanple 1 was conducted_gégept for addi ng no bi snuth oxide.
As a~Tesult, the initial imge had a rérlection density of 0.8 to 1.0, was
s{ightly fogged, and acconpanied with sone toner 10 scattered around the
letter images. When copying was further continued, the reflection density
changed and betiand £or ¢ ﬁgadfsaf cepPYingyag perigsuedsadabn 45(Theet s.

Further, after__the devel oper. was |left to stand for 40 days, copying was
performed agaiPtaed $OPISE: Am3g8 L‘Bf}i édrﬁﬁﬁﬁﬁtﬁﬁﬁ e %%‘%c‘?ﬁ on density of

0.6 to 0.8, wi f00 1 ri.or Wi th.excessive.scattering of tone
around | etter q'nmagwés%ds&c%g‘r g%fr\% tfﬁgt ﬁé‘? 68?3?7%85 Yh-b&EhpT 1

Conpar ative ExQiqi@rd P of toner arognﬁ i@gﬁegxﬁﬁégggnﬁsaé e 2 was
conduct ed except for addi ng no nol ybdenum oxi de. a reSLﬁt, e initial
i mge had s refilctinant eRASinkaOinOERakp1é. 8. was slightly fogged, and
acconpani ed with sonme toner scattered around the letter imges. Wen
“copying 25 \esnfaratiere Exatpdecd, the reflection density changed and
becane 1.2 to 1.4 after copying of -about 50 to 150 sheets. Further, after
t he devel oper was | ef t The same experiment as Example 3 was conducted

éxcept for adding no vanadium oxide. As a result, the
initial image had a reflection density of 0.8 to 1.0,
10 was slightly fogged and accompanied with scattering of
toner around the ‘letter images. When copying was
furtherlcontinued,.the'reflective density Changéd and
became 1.2 to 1.4 after copying of about 50 to 150
sﬁeets...Furthef, after thé developer was left to stand

15 ' for 40 days, copying was performed again. The obtained

copied image had a reflection density of 0.6 to 0.8,

with more fog and inferior with excessive scattering

of toner around létter iﬁages as compared with that
¢ obtained in Examéle 3.

20 Compérative Example 4

The same experiment as Examble 4 was conducted
except for adding no nickel oxide to obtain only the

same result as in Comparative Example'3.'

Comparative Example 5
25 The same experiment as Example 5 was conducted
except for adding no manganese oxide to obtain only the

same result as in Comparative Example 3.




-34-. st.and for 40 days, copying was perfornmed again. The obtai ned copied
|nage had a reflection density of 0.6 to 0.8, with nore fog and inferior
w th excessive scatteri-ng of toner around letter inmages as conpared 5 with
t hat obtained in Exanple 2. Conparative “Bxanple 3 The sane experiment as 1
Exanpl e 3 was conducted except for adding no vanadi um oxide. As a result, !
the initial inage had a reflection density of 0.8 to 1.0, 10 was slightly .
f ogged and accd%ﬁﬁﬁﬂéﬁﬂﬂﬁiﬁ?ﬁﬂﬁﬂﬁh@ing of toner around the letter inages. '
When copying was further continued, the reflective density changed and

becane 1.2 to 1.4 after ThsAams SXPeSdmendo a5, EXappiRed  €as eomdyeted of ¢ er

t he developer 40Q,days per f or med
again. The obtalné) copled;t ﬁg §ﬁ£3dalrgﬁﬂ éﬁeﬁgés?t§¥@¢)0n%éto 0.8,
with more fog addidehiQh WHd t f around letter
| mages as conpared with 1t hat obtag[fined o\é‘ig%ﬁ %ﬂgeggg OE%O:IEY(]SJEI’ ative

Exanpl e 4 Te Saipar®RapRy ig8yitide @Eﬁlﬂ@'e%b‘ll\ﬂ!%? .copdugt gds@xeeptnd or addi ng
no nickel oxide to obtain only the sane resulf as in Cbnparat|ve Exanpl e 3
Conpar ati ve Exdmiltdai dmage had a reHlective aspeitgesf assExanpl®@, 5 was
conducted except for addi ng no nanganese oxide to obtain only the sane !
result as in Cowsarsdtighd 15« fingded3. and accompanled with scattering

of toner around the letter images. When copylng was
further continued, the reflection density remained low.

10 Comparative Example 7

The same experiment as Example 2 was conducted
except for adding no positively chargeable silicate
fine powder. As a result, the initial image had a | g
reflective density of 0.4 to 0.6, was slightly fogged,

15 and accompanied with toner scattering around the letter
images. When copying was further continued, the
reflection density remained as low as about 0.5 to 0.6
even after 200 sheets of copying. Further, after the
developer was left to stand for 40 days, copying was

iyf 20 performed to give a copied image with a reflection

density of 0.6 to 0.8, which was more fogged and

inferior with excessive scattering of toner around the

letter images than Example 2.

Example 6

25 A toner of 1 to 15 microns (number average

size: 7.3 microns; volume average particle size: about

9 microns) comprising 100 parts of a styrene butyl




. 35- Caonparative Exanple 6 The sane experinent as Exanple 3 was conducted
sxcept for using colloidal silica (Aerosil #200) not treated with the

am no-nodi fied siliconhe oil for 5 inparting positive chargeability. As a
result, the initial imuge had a reflective density of 0.8 to 1.0, was
sslightly fogged, and acconpani ed withsgcattering of toner around the letter
i mages. When copying was further continued, the reflection density renmained
dljow. 10 Conparative Exanple 7 The sane experinent as Exanple 2 was

:conduct ed exce élfor ag%in ng ﬁositiveI¥ chargeabl e si]icate fine powder.
‘As a resul t, FHEIGHR Fﬁﬁﬁ YRy 4cPep XEFF%gaHéﬂEiYiﬂﬁﬂt(EQFHQS 0.6, was
'slightly fog 2elD s i nj ] toner, scatteri nd the

letter inageg&g én“E%%&ﬁhg%%ggagubﬁggﬁﬁégﬁtVﬁﬁ%%?‘t?ﬁ?%%#ﬁéiﬁqﬂ$f density

‘remai ned as | t : n 0 e i ng.

Furt her, afté?m?ﬁéiggeglg%gﬁekggglgngﬁopg%gﬁélgogi%%'ﬁ%@gggéﬁggyhg was 20
‘perforned togictor) amki.6dpaigeosi hilgobehbeaye tWadeasidthad & 6 10 0.8,
whi ch was nore fogged and Inferior with excesslive scattering of toner
around t e | e temvemddenallhaanbeanpl A dev&lapprecOm@bising 100 A toner of
1 to 15 mcrons (nunber average size: 7.3 mcrons; volune average particle
si ze: about parts of the toner, one part of a treated silica

(number-average size 0.2 micron) obtained by treating
cblloidal silica (Aerosil #200, produced by Nippon
L Aerosil) amino-modified silicone oil (viscosity: 20
10 cps, amine equivalent: 320), and 5 parts of bismuth
oxide (BiZOB' length average size: 2.2 microns), was
prepared by mixing and applied to a commercially
available plain paper copying machine . (NP-150Z, pro-
duced by Canon XK.K.). As a result) a very sharp image
15 with a reflection density of 1.3 to 1.4 and free of
fog could be obtained from the first sheet. When 200
sheets of copying were performed, the same good density
as in the first sheet was obtained and no fluctuation
\H/ in density was observed. Further, after the developer
20 was left to stand for 40 days, copied image was again
obtained and it was found to have the same image
density of a reflection denisty of 1.2 to 1.4 as the
initial stage, thus providing a very sharp image free
of fog. When a fine line image of 250 lines per inch
25 was copied, good copied image was obtained, whereby

it was confirmed that excellent reproducibility of fine

line image could be obtained.




+9 mcrons) conprising 100 parts of a styrene butyl -36- nethacryl ate
copolyner (copolynerization weight ratio: 65:35, weight-average nol ecul a
wei ght : about 60,000), 50 parts of nagnetite (nean particle size: about
0.13 mcron) and 5 parts of nigrosine dyp-was obtained in 5 a
conventional manner. A devel oper conprising 100 parts of the toner, one
pé{f of a treated silica (nunber-average size 0.2 mcron) obtained by :
treating colloidal silic Si 00, e i erosil) .
am no-nodi fied silicone g?%é?%?écégéttz‘gg &Igég%l{:cecg)sf?*g% %%gc?éil\?gfgﬁt . 320),
and 5 parts of Besnyhl e dSodl €ivd1y | SNGELL AV A99 sPLZC appedrThEEONS) . Was
prepared by m xing and applied to a commercially -avail abt e plain paper

copyi ng machi neof NPod&bZagPlOme ELiEST s AW odifharily obaek@edl in a very
sharp image 15 with a reflection density of 1.3 to 1.4 and free of fog
coul d be obt ai nsnlaliopatticlerstizeshemier s\heas AGthidhiaeids of copying were
performed, the sanme good density as in the first sheet was obtained and no
fluctuationdin density wikeobsiheeltectinig i¢harges ofif thiee tdoesl,opbe 20 was -
left to stand for 40 days, copied imge was again obtained and it was found :
to have the sanBofhbeelenhayaepble rekliRate f ifhirowdest apdobigmath a5 t he |

initial st , th i di h [ f f fog. W fi
line imge of ZSSUPEETPATIFESsocorling SOFIG MENOGpPEY | nage was

obt ai ned, Whe_rea¥scribed above to obtain the values of about +48 uc/g,

about +200 uc/g and about 3 uc/g, respectively.

o




. . . -
i was confirmed that excellent reproducibility of fine Iine imge coul d '®e
4t &i ned. -37- Further, dué to presence of the mcrodisper- ser and the
pgsitively chargeabl e silica, appearance of toner aggl onerated mass as

ofidi narily observed in small particle size toners was inhibited. 5
Tge\%fiboelectric charges of the toner,~38mr positively chargeable silicate
fine powder and bi smuth oxide were neasured according to the method ‘as
déscri bed above to obtain the val ues of about +48 uc/g, about +200 uc/g and
about 3 uc/g, rggpegkively.. -38- CLAIMS: 1. A positively chargeabl e
devel oper, conprising. positively chargeable toner Rarticles, positively
char geabl e silicateltine®peR®itriv: iaeharaeabds developpbeefemp¥iging: -
chargeability higher than-that of the toner. and a nean particle size of 3

microns or smaller, and BOFHEFRAE fhacgeabdd fgnert PREGAFLRE Y C
chargeability | ower than tha{.oflthq}toner andéﬁ.negn %g eBar icle size
which is larger than thato%t H¥el% hasdsetiSndar 1SAGCshalf POYREh that of

t.he toner

pgrtiﬁ59§ng a positive triboelegtric chargeability higher
than that of the toner and a mean particle size of
3 microns or smaller, aﬁd -
a microdisperser having a triboelectric
chargeability lower than that of the toner and a mean

10 particle size which is larger than that of the silicéte

powder and smaller than that of the toner particles.

2. A developer according to Claim 1, wherein

said positively chargeable silicate fine powder has
15 such a positive chargeability as to show a tribo-
electric charge of +20 uc/g or more when measured

after friction with iron powder carrier.

\_/ 3. A developer according to Claim 2, wherein
20 said positively chargeable silicate fine powder shows

a triboelectric charge of +50 to +300 uc/g.

4., A developer according to Claim 1, wherein
séid positively chargeable silicate fine powder has

4
25 a mean particle size of 0.0 to 1 micron.

5. A developer according to Claim 1, wherein

* C L M S *
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2..- A devel oper accordlng to Claim1, wherein said positively chargeable'
silicate fine powder has'15 * such a positive chargeability as to show a
tribo- electric charge.of -+20 uc/g or mgre when nmeasured after friction
with iron powder ‘carrier. 3. A develoﬁ@r according to Clam?2, wherein 20
sakd positively chargeable silicate fine powder shows a trlboelectrlc
charge of +50 to +300 uc/g. 4. A devel oper according to Caiml1, wherein
sai d positivel ysaziérmiﬂié’%w ichargefablde pahdeatbafing powlewdrasparticle
size of 0.01 to 1 mcron, A devel oper according to Claim1, wherein

- 39 - said posk?‘?ﬁWéfRFacHéﬁdgé’é’bIsé‘r§|aiciecé2tr§af:?~ﬁ‘é %mtm%lrweapw@ ned by

25 1 cone of | FERAY Ic‘gtte*h‘?ﬂ‘}@ e Wio‘%e%%?ae%%ﬁf "thbemd G5 A"
devel oper accogg% ﬁ}q%fal er, sgdgoghgive{%e qégeable S|I|cate

fine powder ha by sur ace treati ng Sl 1 ne powder
produced thyough the dry process with an am nosil ane 10 represent ed by
the following fornula: [err] wherein X is an al koxyor a chlorine atom mis
an integer of 1 toe. Y& sieazéwifeqcawa&dghguaoheyaﬂﬂ f, Rild@Edp to tertiary
amno group, and n is an integer

said positively chargeable silicate fine powder has

been obtained by surface-treating silicafe fine powder
produced through the dry process with an aminosilane
» 10 represented by the following formula:
XmS iYn
wherein X is an alkoxyor a cilorine atom, m is an
integer of 1 to 3, Y is a hydrocarbon group having

a primary to tertiary amino group, and n is an integer

—
15 of 3 to 1 satisfying the relationship of m+n=4.
7. A developer according to Claim 1, wherein
- said microdisperser comprises particles of an oxide
{ .
of a metal or metalloid element.
o/ 20

8. A developer ;ccording to Claim 7; wherein
said metal or metalloid element is positioned at the
fourth or higher period in the periodic table.

‘ :
25 9. A developer according to Claim 1, wherein
said microdisperser has a mean particle size of

0.1 to 5 microns.

A




~of 3to 1 satisfying the relationship of mtn=4. 7. A devel oper Yo
cording to Claim1, whéreih said microdi sperser conprises particles of an
axi de of a metal or rfetalloid elenment. 20 8. A devel oper according to
Glaim7, wherein‘said netal or netalloid elenment is positioned at the
fobgyh or higher period in the periodic4fable. 25 9. —~ A devel oper
according to Claim1l, wherein said mcrodi sperser has a nean particke size
of 0.1 to 5 microns. -40- 10. A devel oper according to Claiml,
wherein said m cradi.spersdevelopant acoedding ato aClaim 0f wheretia 10 wt. %
-based on the toner particles. 5 11. A devel oper according to Caim
1, wherein sai ¢atidc midiroddspersevnpsi cestpined cimsamfampungxiofe sel ected -
fromthe group consisting of bisnmuth oxide, nolybdenum oxide, vanadi um

oxi de, nickel d&idd&° I vWkrakghresd exi Hhe tonep partici&s oper according to
Claim1, wherein said toner particles have a nean particle size of 30
mcrons or snmaller. 15 13. A devel oper according to Caim 12,

wher ei n saigl toner, jpar t iCligg SRURET 3€cBtal§gSto TRLANY, \ardiand 2

magnetic material or a coloran
said microdisperser comprises particles of an oxide

selected from the group consisting of bisputh oxide,
'molybdenum oxide, vanadium oxide, nickel oxide, and

manganese oxide.

10
12. A developer according to Claim 1, wherein
said toner particles have .a mean particle size of
30 microns or smaller.

15 13. A déveloper according to Claim 12, wherein
said toner particles comprise at least a binder resin,
and a magnetic material or a colorant.

! -
U 14. A developer according to Claim 13, wherein

20 said toner particles further comprise a positive
charge controlling agéﬁt in an amount of 0.1 to
10 parts by weight based on 100 parts by weight of

the binder resin.

O




<148 A devel oper according to Claim 13, wherein 20 said toner particle
further conprise a positive charge controlling agent in an amount of 0.1 t ;
10 parts hy wei ght based.on 100 parts by wei ght of the binder resin. * C:
L M S * - 41 - 15. A devel oper according to O aim 14, wher ei n

"sai d positive charge controlling agent is a conpound selectéd from
group consisting of nigrosi-ne, azi ne dyes, quaternary anmoni um salts,

.guanldlne conmpounds, 5 tr|a2|ne‘%bnpounds and di al kyl tin conpounds.
16. A developig according to Caim/l, wherein sald toner particles
conprise magnet i t>t ohePepat *F RCHRRATY FHLEIE 44 3| zeWBFrslPo %@i¢n crans

and a 10 cha har st uclg;
_silicate fine poégéggﬁgé a.%ﬁéﬁ%ﬁru%?:%ﬁ%%ﬁéqqfﬂﬁQ?n SOlFo $306°ﬂ8?©“%nd i's
~contained in am 2aPHRteqf £fort {18 JRAY %ox@ﬁ.é‘lﬁ'r@hbfpﬁrig}ggiﬂértﬁzg% wei ght
of the toner; and said microdisperser has a mean  particCle size

0.1 to 5 .nmi cronayagd | quabetnang Canmibralund A IYs ,0lgudni ditel BoRpbliAady

wei ght per 100 parts by weight of the toner. 17. A devel oper according to
.C.ai'm 16, Swher ei ir$azineOcompovmdmeand digridrypdrin cospoumdsai n 30 to 100
-parts by weight of a magnetic material per 100 parts by weight of a

bi nder resin. : :

16; A developer according to Claim I, wherein said
toner particles comprise hagnetic toner particles
haviné a particle size of 5 to 30 microns and a
\¢{f '10 ) charging characteristic of +5 to +50 wuc/g: said
' | éiiicafe fiﬁé powder has a charging-characteristic.+50
- fo-+300_uc/g and is contained inlam amount ofIO.l to 3.
paffs by weight per. 100 pgrts'by weight of the toner;
\df_ :_ 'and:séid microdisperser has a mean particle size of
.15- B O.i to 5 microns and is contained in an amount of 0.5
to 10 parts by weight per 1QO parts by weight of the

toner.

17. A developer according to Claim 16, wherein said
20 magnetic toner particles contain 30 to 100 parts by
| weight of a magnetic material per 100 parts by weight

of a binder resin.

18.. A developer accordigg ‘q14iaiﬁhiﬁ wherein said

.25 . toner particles comprise non gt

|




] _.;?’ A. devel oper according to Caim1l wherein said 25 toner particles
@nprise non-magnetic parti'cles having - 42 - a particle size of 1
30 10 microns in ternms of a vol une-average particle size. 19. A nethod of
devel oping an el ettrostatic latent 5 i mage which conprises applying
tfo \anmenber bearing said image a developer as claimed in any of Clainms 1 to
8. 20. A nethod according to Caim19, which conprises 10

tri boel ectrically charging the tomed2 -bringing the toner to a position
where it is closely opposed to the latent inmage under the action of a
magnetic fiel d arfy ;R'?%jﬁ]ieng Hire t Gfer 1t o tPunpOoRierone rckeresiaf i

'_%‘i'at ent image, t he\;c?BYmeejJ\?é:xtaigneq p(ja%\%(ailcq_%n%g.tzé. _ ‘

19. A method of developing an electrostatic 1latent
5 image which comprises -applying to a member bearing

said image a developer as claimed in any of Claims 1

to 18. . -
iy
W 20. A method according to Claim 19, which comprises
' 10 triboelectrically charging the +toner, bringing the

toner to a position where it is closely opposed to the
latent image under the action of a magnetic field and

-\4 permittEmg the toner to jump onto the electrostatic

latent image, thereby effecting development.

* [ L M S *




