-1- DEVELOPER FOR DEVELOPI NG ELECTROSTATI C LATENT | MAGES The present

I nvention relates to.a novel developer for use in imge form ng processes
such as el ectrophot ography, electrostatic recording and 5 nmagnét.ic

recording. In the el ectrophotography, electrostatic latent i gegih&etp (‘
formed by utilizing photoconductivity aff_such materials as ca it Gt Eut Vi de)y
pol yvi nyl car bazol e, sel enium and zinc oxide. Mre specifically, an el ec-

10 tric charge is unifornmly applied to a photosensitive nmenber having a

phot oconduct or | ayer and the photo- sensitive nmenber is subjected to

i mgew se expOPBVELOPEROFORADEVEROPING! ELECTRASTAT ICTEATENTHIIMAGES t hen -
devel oped with a powdery toner charged in a polarity 15 opposite to or, in
the case of reversal devel opnent, in the sane polarity as that of the

el ectrostatic latent image. The resultant toner inage is then trans- ferred
to a transfer sheet, as desired, and fixed. In a process or apparatus

I nvolving a transfer 'step, a 20 portion of the_toner not transferred but
remai ni ng on the photo?BﬁsPF??%nEeﬁBEFnF§°§eH@#&FP? tendveaVEAd t he

phot osensi tive is_repeatedly used. .In qrder to renove tgg t oner

nenﬁer dl Q
remai ni ng on tREVHABPEEASFt RF8 ARnBERIS £OFIIRgRREFESSESaslicle 3% have a

cleaning 25 megper, conf aeho L8, PNl PSS LELYR {IPREL AT A e -2

5 magnetic recording.

L

e In the elecErophotography, electrostatic latént
images are formed by utilizing photoconductivity of
such matérials as cadmium sulfide, polyvinylcarbazole,
selenium and zinc oxiée. lMore specifically, an elec-'

10 tric charge is uhiformly aprlied to a photosensitive
member having a photoconductor layer and the photo-
sensitive member is subjected to imagewise exposure
to form an electrostatic latent image, which is then (
developed with a powderv toner charged in a polarity

éﬁ, 15 opposite tq or, in the case of reversal development, (h

in the same polarity éé that of the electrostatic
latent imége. The resultant toner image is then trans-
ferred to a transfer sheet, as desired, and fixed. 1In
a process or apparatus involving a transfer step, a
20 portion of the toner not transferred but remaining on
the nhotosensitive member is generally removecd and the
‘photosensitive member is répeatedly used. in order to
remove the toner remaining on the photosensitive

member, it is a general practice to have a cleaning

25 member contact the photosensitive member as in the



bl ade cl eaning system the fur brush cleaning systemand the negatiVe brush
cl eaning system In this case, as the cleaning nenber contacts the :
phot osensi tive: menber under an appropriate pressure, difficulties 5 are

‘encounfered 'sueh‘as the photosensitive menber is nechanically damaged or

t he ner sticks thereto on a repetitive2use of the photosensitive nenber.
When the cleaning is not properly effected, the electrostatic |atent inmage
formed on the photosensitive nmenber is 10 di sturbed, so that practically
uhaccept abl e toner images are obtained containing spot or streak |ike
irregul arities. bladerdteandngbsiyatem; hbhet fuki hgush aléankngosystem _
Rhot osensitive nenber, it is known to add a friction reducing substance in
the toner. Thisand theepnagativesbrush| ¢leaningi sestempr efenthis poasec| ean-

i ng probl em such as,  occurrence of toner sticking but_ al so i s _acconpani ed
with several di#fiElhetFesaningorenher gpptachshignpPhetesensittveici ng
subst ance requires, a Iarae anopunt of add show, 20 a

[tion in order. Lo, A
SUrTi ol ent | of 1 cRERRRBCRRIGT, FRnBRPECRF LoF BUSRERTBFEy SLRAHEFDALES Honaver
then Sueh 2sSUORLEGECLTRERSR bR LA EFe MRMbcoRLLEL 8l AR L o0
ety SUOSRSRARTENED Bantdenoflhe Sone Uk SEOP IS Sl e o
cannot readi|y_P@pé@ﬂ@Y€Q1uﬂ@eéﬁbﬂhéaﬁﬁ@ﬁoﬁ@ﬁﬂf@i@@ h&fber. When the
N cleaning is not properly effected, the_eiectrostatic
latent image formed on the photosensitive member is
10 disturbed, so that practically unacceptable toner
_images are obtained containing spot or streak like
irregularities. In order to obviate the sticking of
a toner onto a photosensitive member, it is known to
add a friction réducing éubstance ih the toner. This
15 method is-actually effective to prevent a poor clean-
ing prbbiém such as occurrence of toner sticking but
also is acéompanied.with several difficulties as .
foliowé. Thus, a known friction reducing substanﬁe
requires a large amount of addition iﬁ order to show
20 a sufficient effect under low temperature-low humidity
conditiqns. However, when such_a.substance is added
in a large amount, other difficulties are encountered
such that clear images cannot be obtained, and low
electrical resisﬁivity substances such as paper dust
s - 25 .and ozone adducts_férhed on or attached to the surface

of the photosensitive member or repetitive use cannot

readily be removed, whereby latent images on the’



-

-3- photosensitive nmenher are renmarkably inpaired by-suctt | ow el ectrica
resistivity substances especially under high tenperature-high humdity
environmental condi- tions. 5 _ Use of a friction-redueing —
subst ance such as pol yvinylidene fluoride powder is known as'in, éﬁg.,g‘;
Japanese Patent Publications Nos. 81§6/1973 (corr. .to U K -Patent No.
1,272,815), 8141/1973 (corr. to U. S ”Patent No. 4187329) and 1130/ 1976

(corr. to U K .10 Patent No. 1,321,651). As a result of our study for

di ssol ving the above probl ens, .a probl em acconpanyi ng poor cleaning such as ~

‘toner sti ckifig.aan0ee 90K ALAHLDYatDerURErRLn fy KNS LA bl OydiR0uCT 1O

subst ance such as polyvi ny ne uor i en“it 1s use arge 15 -

amount.  Onybliee PbBEE 1881 0re 5 RSt 26ELYPBABELENLE QL 5B SHEy Agnd&par kabl e
lowering in inmage clarity, dis- turbance of |atent inages on a

phot osensi t hyghmeakperHbdee-Aigh hempaieyueRvireinéneati éyngonditions,
unstability in a long period of use, and liability of 20 damagi ng a
phot osensi t t¥yengenber, have not been sufficiently dissolved. Accordingly,
a further excellent friction reducing substance is desired to be provided.
The present inventiUseaohsat br28t ponvrdduaingvstbgeanedi siiclsoayes the above
- polyvinylidene fluoride powder'is;known as in, e.q., '
"Japanese'Patent Publicatiohs Nos. 8136/1973 (corr. to Lo
U.K. Patent No. 1,272,815), 8141/1973 (corr. to U.S.
Patent No. 4187329) and 1130/1976 (corr. to U.K.
10. Patent No..1,321,651). As a result of our study for
dissolving the above problems, a prdblem'accompanying
poor cléaning such as toner Sticking can be obViated
by the use of a known friction reducing substance such
"as polvvinylidene fluoride when it is used in a large
15 amount. On the other hand, the acCompanying.problems S—#
such as remarkable lowering in imagé claritv, dis- |
turbance of latent images on a'photosehsitive membér o
unaer-high tehperaturewhigh humidity condifions,
unstability in a long period of use, and liability of
20 damaging_a photosensitive:membér, have not been
sufficiently dissolved. Accordihgly) a further
excellent friction reducing substance is desired to
be provided. |
The present invention aims.to

25 provide a developer which selves the above

~r



menti oned problens. In one-aspect, the present invention ains to provide a
devel oper which dqes.not’ cause di stur- bance of electrostatic |atent i'mages
even under high 5 -tenperature-high humdity conditions. In another aspect,
the present ‘i nvention ains to provide a devel oper giving clear toner

i fagé@s.-1n anot her aspect, .the presem:ilyention ains to provide a

devel oper which is triboelectrically 10.7 charged stably in a successive
copying operation and is capable of providing good i mages for a | ong period
of tinme. In another aspect, the present invention ainms to provide a

devel oper haVierAéinéhtﬁﬁHkﬁ of 15 causing toner sticking onto a
phot osensi tive nenber or °f aw/ossh phot osensitive nenber with a toner

conponent. According tord ehdresseadt | el g dsedd sifrd it A ded a

devel oper for developing electrostatic 20 | at ent images, conprising toner
particles and pay tprdweisienfa aAdvalypdy RriNididy HH S Waisan @ stis- f | uori ne-
cont ai ni ng substance satisfying the following relation- 19 ship based on .
the F nucl earbaregmeifi e Yerstoatcet ispdattant tivergesf evaemnden hdghor m of an
acet one 25 solution: (Sb + Sc + Sd)/Sa [err] 0.20, wherein Sa, Sb, Sc and
Sd are areal oftempsrgiiunarhdetkunidity conditions.

In -another aspect, the present invention aims to
pfo&ide a developer giving clear toner images.
.In another aspect, the present invention aims
tb provide a developer which is triboelectrically
10 charged stably in a succéssive copying operation and
is capable of providing good images for é long period
of time.
In another aspect, the present invention aims
td providé é déveloper having little tendency of

15 causing toner sticking onto a photosensitive member

&
(-N.‘.\.

f N
.

or flaw of a photosensiti&e member with a toner
s | component. -
| According to the present inventidn, there is
provided a developer for devéloping electrostatic
20 latent images, comprising.tonér particles and particles
of a fluorining—containing Substance, the fluorine-
containing substance satisfying the following relatibn-

19

ship based on the F nuclear macgnetic resonance

spectrum thereof taken in the form of an acetone

)

25 solution:
{Sb + Sc + Sd4)/Sa 2 0.20,

wherein Sa, Sb, Sc and Sd are areas of absorption peaks

~r



-5- at about -23.5 [err] 1 ppm about -27.5 [err] 1 ppnl about -45.8 + 1
ppm and about -48.1 ppm+ 1 ppmrespectively wth
1,1,2-trichloro-1,2,2-trifluoroethane as the reference substance 5
iAccordrng to another aspect of the present i nvention, there'is provrded;a
devel oper for devel op- ing el ectrost@®i ¢ | atent i mages, conprising toner
particles and particles of a vinylidene fluoride polynmer having an absolute
[err]-crystal content of 0.30 10 or above. These and other obj ect s,

features and . adyanta f the pres VSRt ic0 nor e appar ent
A0 L0 Bhe' oty Bos. 225tk cn PRI RBSHE

upon a consﬁﬁe & ol crrptron preferred

enbodi nent s péﬁ‘seg{.ﬂ%tr.rmentmﬁm t1aje@n reSpeiijelctiitn wi t h t he ~
acconpanyi ng grawrng BRI'EF -DESCRI PTION TF THE DRAW NGS 19 Figure 1.is a

chart of the R, 2 R4GleAL RN, 2120 FIeeRRRane! akhendevelmapancesed in
Exanpl e 1; Frgure 21s a photograph of -a part of an image obtained in

Exanpl e 1; Bubstanzd.s a photograph of a part of a poor inmage obtained in
Conparative Exanple 1; and 25 ' Figure 4 is a photograph of a part
of a po® inmge obt AcvetdimgCarparaither Rspegite of. the present

invention, there is provided a developer for develop-
iﬁg electrostatic latent images, comprising toner
particles and particles of a vinylidene f;uoride . \J _ !
polymer having an absolute S—crystal content.of 0.30 ' l
10 or above. | | |
These and other objects, features and
advanﬁages of the présent invention will become more
apparent upon a consideration of the following de-
scription of the preferred eﬁbodiments of the present
15  invention taken in conjunction with the accompanYing

drawings.

| (W
BRIEF DESCRIPTION OF THE'DRAWINGS

Figure'1 is a chart of the F19 nuclear hagnetic
20  resonance of the devéioper_used in Exampie 1;
Figure 2 is a.phoﬁograph of a part of an image
obtained in Example 1; |
Fiéure 3 is a photoaraph of a part of a poor
image obtained ih Comparative'Example 1; and
25 - Figure 4 is a photograph of a part of a poor _ .

image obtained in Comparative Example 3.



-6- A characteristic feature of the devel oper according to one aspect of
the present invention is that it- contains particles of a

fl uori ne-cont ai ni ng- subst ance showi ng absorption peaks at about -23.5 1
ppm{ ahout: -27-5[err] 5 1 ppm about -45.8 1 ppmand about -48.1 1 ppm
according to the F nucl ear magnetic rggsonance (here- inafter, sonetines
referred to as [err] -NWR') having peak areas Sa, Sh,-Sc and Sd, :
respectively, which satisfy the relationship: 10 (Sb + Sc +

Sd)/ Sa [err] 0.20. The [err]-NVR absorption spectrumused in the present

I nvention corresponds to chemcal shifts of- [err] in a vinylidene fluoride
pol yner as shown in, e.g., J. Polyner Sci. Al, page 1305 (1963). 15

More specifically, the Zadayadterisidic dieatittes qfprmheodeasiopds aecdiding
absorption based on a - regular head-tail repetition of [err] wunits. The
absor pti on peakcapneldspeppmfi $henprésenptinventiicneris] thata ichaiomtains
containing a [err] bond such as 20 [err]. The absorption peak at -45.8
ppmis an absoRANtFIRE OfF 2 ifluprdmgteardiidiinamgubstance Ishowiagch as
[err]. The absarption peak at -48.1 mis an absorption by CF*2 in a
chai n cont ai ni RPIFEFLLY H&td ahyta ’2%[)-[56%? L P@éhd.abwtha\?«g-éi gcover ed

that the agovefﬂ%gﬂfngﬁ%ut'-45.8 + 1 ppm and about -48.1 * 1 ppm

accdrding to the F19 nuclear magnetic resonance (here-

~— : inafter, sometimes referred to as np 19

-NMR") having
peak areas Sa, Sb, Sc and Sd, respectively, which |
satisfy the relationship:

10 (Sb + Sc + sd)/sa 2 0.20.
19

The F ~~NMR absorption spectrum used in thé
present invention corresponds to chemical shifts of -
-CF*Z— in a vinylidene fluoride polymer as shown in,

{ - e.g., J. Polymer Sci. A1, page 1305 (1963).

15 More specifically, the absorption peak” at

L -23.5 ppm corresponds to an absorption based . on a -
regular head-tail repetition of {CFZ-CHZ} units. The
absorption peak at -27.5 ppm is an absorption by'CF*2
in a chain’conﬁaining a -{CHZ;CHZ}- bond such as

2 2

ppm is an absorption by CF*,; in a chain containing a

20 -CH,-CH,-CF*,-CH,-CF,-. The absorption peak at -45.8

{cr,-cF,} bond such as -CH,-CF*, -CF,-CH The

2 2 ~CFy=CHy—.

absorption peak at -48.1 ppm is an absorption by CF*2

E in a chain containing both a {CHZ—CHZ}-bond and a

om——

25 +CF,-CF,} 'bond.

We have discovered that the above mentioned

et



-7- problenms can be overcone by using a fluorine-containing substance

showi ng a proportional’ relationship of (Sb+Sc+Sd)/Sa ferr] 0.20 (wherein

Sa, Sb, Sc and Sd are absorption peak areas at about -23.5, about -27.5, 5

. abogit” -45.8 and about -48.1 ppm respectively) showing the rati-o bet mea@

t he “peak areas given by the abnormal-Trnkages and that given by the "

regul arly repeating |inkage. Thus, clear and stable inages can be obtai ned
wi t hout di sturbance in latent inages under high tem 10 per at ur e- hi gh .
hum dity conditions and with little staining due to poor cleaning. The NWVR -
peak ratio c%%t?f‘?% wAn heavercone dav s ing 0 2blugicinelern tai ning .
I nvention Sh%ﬂ%ﬁthat t he dgvel oper accorqégf to the invention contains a 15

vi nyl'i dene: FTHRF FRCHTNMEIE R FRPAGEL0Rt eelptirnship @f of abnormal

| i nkages,. i .f%%fg;g&i/gggﬁo 'fdrggf}f)%f?ﬂté on fﬁl_éc?lr(ﬁa ;5 E,adﬁs‘?t ructures

wherein the uni‘t” 1s-not y art an rary to the

convent i OnalaWorP‘:?éaﬁ%iiﬂaéQ 20 ab a4k a Poly MWy ch is as uniform
en necha

as possible 1 n order t ance t he me ni cal " properties and | ower the

surface §reearsier 034518 Hd by dsqg Ve fgwe ﬂﬁ%ﬁ@i&)hﬁpc}t‘ﬁﬁgabmf mal
(0]

|l i.nkages are inportant in order to acconplish the object’s e -present 25

i nventi on artheathtfi K isswasige thwtpddie fasd Q?l@ﬂ‘ 95 SHARHRakhai ned by
using a fluorine-containing sub- stance satistfying the NVR -peak ratio '
condi tion oﬂinkages and that given by the regularly repeating
1inkage.. Thus, clear and.stable images can be obtained _ ;(
without disturbance in latent images under high tem-
10  perature-high humidity conditions and with little
'staining due to poor cleaning. |
The NMR peak'ratio condiﬁion of (Sb+Sc+sd)/Saz
0.20 according to the invention shows that the
developer according to the invention contains a
15 vinylidene fluoride polymer containing a large propor -
tion of abnormal.linkages, i;e., containing a large
_proportidn of linkages or stfuctures wherein the
{CFz—CH2+ unit'is not regularly arranged. This is
'conﬁrary to the convéntionél concept of trying to
20 obtain a polymer which is as uniform as possible in
order to enhance the mechanical'properties and lower
the éurface frée_energy. In other words, we have
discovered that the abnormal linkages are importént
in order to accomplish the objects of the present
25 invention and had a khowledée_that the desired effects | -
can be attained by using a fluorine-containing sub-

stance satisfying the NMR peak ratio condition of



-8- (Sb+Sc+Sd)/Sa [err] 0.20. The fluorine-containing substance shows an
appropri ate abrasive characteristic as well as high lubficity, so that the
attachnment of toner and paper 5 dust can be obviated to provide

st aipl gss, - cl ear "i mages even under high tenperature-high humdity :
condi™ions of [err] - 90% R H. Further,-g8f the devel oper according to the
present invention, a uniformtoner change can be obtained to provide stable
i mages with a high i mage 10 density during a long period of successive
copying operation. This.may be attributable to a high dielec- tric
characteristic 6$btHe+$dlibFa n2-CAftai ning sub- stance wherein [err] units
align in the same direction |ocally in a unit lattice so as to readily
provide a 15 conf or.neXr®rf M inenFantainingisdistanaee ghowEha&mnni que

ef fect attained by usipg a substance sel ected based on physical properties
eval uated - ai%%#?ﬁ?&#%%)é%%ﬁﬁ&ﬂ?i%&?ﬁﬁﬁﬂ?#%ﬁﬁ%?iqﬁz¥qi agvikigibect r um has

101 oen suagest o DELE4 0108 S A0 ene axnachuiint B e S el .
ot )"0, PP oS A SR ORI, ST B [l
(ALl et B Ofeydip undol g e detidrde il HifhsHRY AR iT BN P O
32.5°C - 90% R.H. Further, in the developer according
o to the present invention, a uniform toner change can be
obtained to provide stable images with a high image
10 density during a long'period of successive copying-
operation. This may be attributable to a high dielec-
tric characteristic of_the fluorine-containing sub- :
stance wherein CF2 units align in the same direction
locally in a unit lattice so as to readily provide a
L«/ 15  conformation yielding a large dipole moment.

3 The unique effect atﬁained by using a substance
selected based on physical properties-evaluated -
according to a specified peak ratio in a F19 NMR
spectrum has not been suggested heretofore.

20 | It is preferred that the developer according
to the invention (substantially due to the fluorine-
ccntaining substance contained therein) shows a peak
ratio due to the.chemical shifts of CF*2 according to
the F19fNMR satisfying the relationship of:

R 25 {Sb+Sc+8d) /sa 2 0.20 and also the relationship of

(Sb+Sc+sd) /sa < 0.5.

The measurement according to the F19-NMR is



The neasurenent according to the [err]-NVR is effected in the foll ow ng
manner. A sanple is subjected to extraction at a tenperature fromroom
tenperature to [err], and a solution thereof in acetone or deuterium _
- acefone is used for the neasurenent. A 5 speci fi c neasurenent was -,
¢ effected by using a high resolving p®ser NVR apparatus, nodel FX-900, nid.
by N hon Denshi K K. under the conditions of an observa- tion frequency of
about 84.25 MHz, an observation range of about 9000 Hz, and an offset
frequency of about 10 55.33 KHz. The chem cal shifts were neasured with
the use of ®ffected iighitdweo£0ldowing Mammesst hAnsamplehdsr ef er ence
substance. Four chem cal shifts were found at -23.5 1 ppm -27.5 1 ppm ..
-45.8 1 ppauiected to exfymction @ted tempsaptureoframa@oror a 15
vi nyl i dene quorlde polyner %Ione and a devel oper contalnlng a toner and

%

the vinyl i d&e® rasurge Yo 2P aP@sﬁe@ﬂkHQ%?n ithegee s dMAGetoRer act s,
~were found to ubst anti al. | the other. The val yes Sa, Sb,
Sc and Sd wéFé FEH‘FFSW\ elﬁnpégﬁagiﬁ %%e MEFSYEETERE ¢ hé t hese

Fﬁsgﬁiﬁgei'g lrjgd'lf‘g IM\F;SE})%I%} %enecttI%uor uzgg'o tsﬁ'gﬁere;ezt t he térm
e T o Sl e s 5
V'”Y"de”e'Nﬂwyﬂ‘ﬁéd@hthﬁKﬂDQQG%& the condltlons of an observa-
tion frequency of about 84.25 MHz, an observation
range of about 9000 Hz, and an offsef frequency of.about
10  55.33 KHz. The chemical shifts were measured with the
use of 1,1,2-t£ichloro-1,2,2?trif1uoroethane as the
reference substance. Four chemical shifts were found
at -23.5 * 1 ppm, -27.5 * 1 ppm, -45.8 + 1 ppm and
-48.1 + 1 ppm. The chemical shifts obtained:for a
15 vinylidene.fluoride poiymer alpne, and a developer &q;
containing a toner and the wvinylidene fluoride polymer,_
respectively, iﬁ the form of extract;, were found to -;’
be substantially the same as each other. The values
Sa, Sb, Sc and Sd were measuféd from the integrated
20 values for the these peaks.
The fiuorine-containiné subétance to be used
in the present invention is represented by a vinylidene
fluoride polymer. Herein, the term "vinylidene
fluoride polymer" is used to cover homopolymer of
25 vinylidene fluoride (poiyvinylidene fluoride).andlalso | -
a copolymer of vinylidene fluoride with a monomer

copolymerizable therewith such as ethyléne, vinyl




copol yneri zabl e therewith such as ethyl ene, vinyl -10- fl.uori de,
trifluoroethylene, and tetrafluoroethylene. The ratio of vinylidene
fluoride and anot her nononer in the copolymer may preferably be 95-50:5-50,
parti- ¢Cularly-80-70:20-30 in terms of a weight ratio. 5 The
viny?fﬁéﬂe fluoride polymer should pre-_kgrably be used in the form of
particles having a particle size of 0.05 to 1 pm -particularly 0.1 to 0.5
[err]. If the particle size is above 1.0 [err], the polyner particles
cannot be sufficiently dispersed 10 bet ween the toner particles but fai

to inmpart suffi €ileotrifieowabilflbyraadhiubnesi anat QetPSfi@G?ée@ﬁ%ligﬁé.the
ef fect thereof cannot be fully exhibited. On the other hand, iT the
particle size i $heeratdi0. 65 ¥énylidehe flubatdeohnihenbther mendmeles are
covered 15 with fine particles of the polyner to inpair the chargeability
of the toner. ThAB Ebeyeepopymerchay phefiedablyfbe asy5have56hapest L+ ose to
- spheres. The vinylidene fluoride polynmer particles according to the -

i nventi on shoulﬂ“i?§i¥r§9r}°h§9e3§ fpoternsvebi&iwepght xaths. represented

by a relatiﬁely smal | anﬁle of repose. Mre specifically, the polyner
particles sfioul d pref er ipfyviRybidene ;fLeonhde cPotymer t $hewld |pre-

particularly 20 . Jhe_repose angle herein is based on the val ues
measur ed accordf%gaggytﬂ% P3FY oW g%g g?ﬁ@ tPREticles Reing &ter nfd. by

Fpsokama Mcronyarticle size of 0.05 to 1 pym, particularly 0.1 to
s 0.5 um. If the particle size is above 1.0 ym, the
polymer particles cannot be sufficiently dispersed
10 between the toner particles but fail to impart
sufficient flowability and lubricity to the toner so
that the effect thereof cannot be fully exhibited.
On the other hand, if the particle size is below 0.05
um, the surface of the toner particles are covered
iﬁ; 15 with fine pérticles of the polymer to'impair'the
| chargeability of the toner. The polymer particles
&4; | . should preferably have shapes close to spheres. The
vinylidene fluoride polymer pafticles according to
the invention should preferably have a good flowabili-
20 ty as represented by a relatively small angle of
repose.” More specifically, the polymer particles
should preferably have a repose angle of 10 to.35°,
particulariy 20 to 30°. The repose angle herein is
based on the values measured according to the follow-
E 25 ing method. A p6Wder tester mfd. by Hosokawa Micron
K.K. is u§ed and a powder.Sample is caused to flow

down at almost the center of a round table of 8 cm.in

~»



K. K is used and a powder sanple is caused to flow down at al nost the
center of a round table of 8 cmin di anmeter for, neasuring a repose angle
through a funnel. The flow ng down is continued until the powder begins to

fal k- down fromthe periphery of the table and the state of the pile of the
t powder on the table beconmes 5 constam ; when .the . sanpl e powder is stopped
fromfalling down. The repose angle of the sanple powder in this state is
nmeasured by a protractor. The specific vinylidene fluoride polyner
according to the present invention should preferably 10 be added to the
toner in an &Giangtenfi@x Gleasuring \& Wepqee tangllearthraudp a gunrelu . %
respectively, based on the weight of the toner. If the amount is above 2.0
W . % a probfhenElewing drum cfs cqntinkgsk Wdd: she Rewdsauedis t he anount
of less than 0.01 wt, % can 15 _not sufficient]y.i rrprqi/]gag}gil bricity of

[

the toner. THR ALY I9UBhLTIU Y PHARNRY ficdhif g ntion may
preferably have a i,ght - aver a | ecul ar_ wei ght qf_,100,,000 t o 800, 000,
particul arl ys % ‘?‘be G‘Efole%(f%:e % powder on %19 gcag) sibrﬁceoqebs use the

vinyl i dege Tdord fg. PUNIIPTe A ddifid 28 @il S TGS ALY them vi th a

surfactant, a charge nodifier, e particl e si*Ze nent1 oned above of

the vinyli de“{%'{eis ;d's-cgej,ﬁ.‘ POl drib %-&/q@%%fé -pc_%%.-er cle size Qf

primary part on neasurenent
in this state is measured by a protractor.

The specific vinylidene flupfide polymer o/
according to the present invention should preferably

10 be added to the tonér in an amount of 0.01'to 2.0 wt.%,
particularly 0.02 to 1.0 wt.%, respéétively, based on
the weight of the toner.  If the amount is above
2.0 wt.%, a problem such as decrease in image density
can occur, and the amount of less than 0.01 wt.% can

15 .not sufficiénﬁly impfove the lubricity of the toner.

The vinylidene fluoride polymer according to
the invention may prefefably haQe.a weight-average
molecular weight of 100,000 to 800,000, particularly
200,000 to 600,000.

20 It is possible to use the vinylidene fluoride
polymer particles éfte; surface-treating them with a
surfactant, a charge modifier, etc.

The particle size mentioned abovelbf the
vinylidene fluoride polymer is a number-average pérti—

25 cle size of priﬁary particlés.based on measurement
with a photograph of sécdnddry electron image taken

at a magnification of 20,000 to 50,000 through a



with a photograph of secondary el ectron inage taken at a magnification of
20,000 to 50,000 through a, -12- scanning electron m'croscope. The wei ght
aver age nol ecul ar” wei ght Mwv nentioned above is based on neasured val ues ,
obt ai ned by 'a .get perneation chromato- graphy (GPC) under the conditions; a
tenﬁeﬁé%ure: [err], 5 a solvent: tetrapdrofuran (THF), an elution rate:
1.0 Mm/mn. and a sanple value and concentration: 300 [err] of a 0.1 wm.%
THF solution of the sanple. The calibra- tion curve was prepared in advance
by usi ng nonodi perse pol ystyrene standard sanples for. the neasurenent of 10
mol ecul ar wei glecargiirgpmiless.ronA rSlogscoPe80 Thleuwe ight asedafger -exanpl e.

In the present invention, particles of a vinylidene fluoride polynmer having
an absol ute comadacuday aedghty iy Mentipned adove 36 dasesk©nn ternms of a
15 weight ratio may al so be used as a preferable additive of the

devel oper. The REARNESSe VRS iRt ned, by 1§ Gede PEISAtdOHShFmateavi ng an
absol ute [err]-czéﬁial content. of Q.30 or_.nore has a hi%p lLubricity and an
appropri ate 20 IrapVASGRE ) mpden dhes Ganditiofssi fatiederad e 4% Cachment -

of Che oney o PRSIl U 1% AUALC- B Wy TR fogn be obvi atec
hum dity Conditfﬂﬁ%ﬂ9&dkﬁrghdfagggﬂ%fé value and concentration:300 pl
of a 0.1 wt.% THF solution of the sample. The calibra-
.'\/' tion curve was prepared in advance by using monodiperse
polystyrene standa;d samples for the measurement of
10 molecular weights of samples. A Shodex A-80 column
was used for examplé. |
| In the present invention, particles of a
vinylidehe fluoride polymer having an absolute content
of B(-phase) crystal of 0.30 or more in terms of a

15 weight ratio may also be used as a préferable additive

(\

of the developer.
The developer containing a vinylidene fluoride

polymer having an absolute B-crystal content of 0.30
or more has a high lubricity and an appropriate

20 abrasive characteristic in combination, so that
attachment of the toner or paper dust onto the photo- .
sensitive member can be obviated to provide stainless,
clear images even under high temperature-high humidity
conditions of 32.5°C - 95% R.H.

25 ' Heretofore, it hés been proposed to increase
the crystallinity of a vinylidene fluoride polymer in

order to enhance .the mechanical properties. The



25 Heret.ofore, it has been proposed to increase the crystallinity
of a vinylidene fluoride polyner in order to enhance the mechani cal :
properties. The -13- increase in crystallinity, in a sense, Jreans an/Ln-
cregse inregularity of the vinylidene fluoride polynmer. In contrast e
. thereto, the [err]-crystals as a chard®teristic of the invention nmay rat¥er
~be forned 5 readily in case where the vinylidene fluoride polyner _
contains irregular |inkages caused by randommess in head-to-tail |inkages -
of vinylidene fluoride units. Thus, the concept of the invention is utterly -
di fferent frbRe¥eRsSe ol ePrYSballinteeptin 1@ sense, mearmrathein=~in the
devel oper according, to the invention, a uniformtoner charge can be
obt ai ned t hefE3RSe ol rERIRLALIEY| @F tithe r vingtideng thlupmidd i mage density
during a |l ong period of successive copy- ing operation.. This my be

oty £t

attributabl MERt ght A sCOnEF RS RS rERe ePTHYEEHS 13R %i nyl i dene
2 unit e SRS R RN S o vt S gt R B P | arge
Tnventi on shet AL AT A ST S e Vi Y BV RS ENIAL IR ihihen, "o e
Portion of ThE Rorar LSO EY L AN S e e YD T
head-to-tail linkages of vinylidene fluoride units.
Thus, ﬁhe concept of the invention is utterly differen£ -/
from the conventional concept. |
10 _ Further, in the developer according to the
invention, a uﬁiform toner charge can be obtained
thereby to provide stable toner images with a high

image density during a long period of successive co?y—

ing operation. This ﬁéy be attributable to a high

15 dielectric characteristic of the vinvlidene fluoride e
polymer wherein CF2 units align in the same direction '
locally in a unit lattice so as to readily provide a i:

conformation giving a lafge dipole moment.
The vinylidene fluoride polymer according to
20 the invention shéuld_have an absolute B-crystal content
of 0.30 or more. Herein, the absolute B-crystal
content is defined as the -crystal portion of the
total vinylidene fluoride polymer including its crystal
portion and the amorphous portion. The absolute B-: -
25 crystal content should more preferably be 0.35 or more.
" Below 0.30, the objective effect according to the

present invention cannot be fully achieved because the

~3



portion and the anorphous portion. The absolute [err]- 25 .crystal content
shoul d nore preferably be 0.35 or nore. Below 0.30, the objective effect
according to the present invention cannot be fully achi eved because the
- 14- h(grr]-—c‘rystal is too little. The vinylidene fluoride polyner
conpri’sing [err]-crystal may include homppol ymer of vinylidene fluoride and
a copol ymer of vinylidene fluoride with 5 a nononmer copol yneri zabl e
therewith including a fluorine-containing nononmer such as vinyl fluoride,
trifluoroethylene and tetrafluoroethylene, and an ol effin nononer such as
et hyl ene, propy8-emystaild drittowe lititdes nyl i dene fluoride pol yner to be used
in 10 the invention may be in the formof powder as it is obtained through
pol ymeri zation or nay e sdnydiidene flowride pplwn\ee“ugﬁmrnéémgt reat ment .
The effect of the i nvention may al so_be obtai ned u3|ng fine product

obt ai ned t hr oudfr FHStEE 7Y Jiicduda hamapad yrer I"Hﬂ"’é’ll AGRGE i | ament s of
the vinylidene fl uor, ymer he vinyliden quorl hould
pre- ferably be":'f qd%a[p af&r°rﬁ°;5'f tqygcl éé‘y(iﬁgletnl c i élll‘)%o}d\épﬁ'é‘ Fcal ones,
having a p tlcle SIZ of . fram 0. Q r (] Iarly 0.1to
0.5 [err]. asr npoé”eﬁ SP g‘iyzmgrllss,zaa ovehfréw[ %lhr }mcﬁgdﬁ %I ymer particles

cannot be SUff'ﬂu%Pﬁé—‘Ho%ﬂ?arﬁﬁq\J)%d%%xl R&choRs" Wayh! ‘E'l%r%te,

trifluoroethylene and tetrafluoroethylene, and an

s oleffin monomer such as ethvlene, propylene, and butene.

The vinylidene fluoride_polymer to be used in

10 thé invention may bé_in the form of powder as it is
obtained through polymerization or may be used after
annealing it through a heat treatment. The effect of
the invention may also be obtained by using fine
product obtained through pulverization of stretched

15 £film or monofilaments.of the vinylidene fluoride
polymer.

The vinylidene fluoride polymer should pre-
ferably be used in the form of particles, particularly
spherical ones, having a particle size of from 0.05 to

20 1 um, particularly 0.1 to 0.5 uym. If the particle
size is above 1.0 um, the polymer particles cannot be
sufficiently dispersed between the toner particles but
.fail to impart sufficient flowability and lubricity
to the toner so that the effect thereof cannot be fully

25 exhibited. On the other hand, if the particle size is
below 0.05 um, the surface of the toner particles are

covered with fine particles of the polymer to impair



fail to inpart sufficient flowability and lubricity to the toner so that
the effect thereof cannot be fully 25 exhibited, On the other hand, if
the particle size is below 0.05 [err], the surface of the toner particles
arescovered with fine particles of the polynmer to inpair -15- ‘thHe |
chargeability of the toner. The polLyger particles should preferably have
shapes cl ose to spheres and have a good flowability represented by a repose
angle of 10 - [err], preferably 20 - [err]. 5 The specific .
"vinylidene fluoride polyner according to the present invention should )
preferably k@eadhadqgeabiingtiOBer the &BnafRunihefl pBl1YdhekOpdreivhedd
particularly 0.02 to 1.0 w.% respectively, based on the weight of the -
toner. |f tshoardupreiferabdychave $Rapet. ¥lose poobphereschndshdeerease in

I mge density can occur, and the anmount of |ess than 0.01 wt. % cannot
sufficientl pn igopdofdowabililbyi cepyeséntkd bgner repbeevangledefie fl uori de

pol ymer accordin% to the invention nay preferably have a wei ght-average 15
mol ecul ar wdiOglht éf.lwmpasgabéység,eoéP°particularly 200, 000 to 600, 000. It
Is possible to use the vinylidene fluoride polynmer particles after
surfacedtreating t h&RPWSPRCALAGr VarYaddeng EAUPEHAdRODBPAYBEY etc. 20

In order to evalggte t he gbsolute err]-crystal content %f a, vinylidene
1l uori de poP?ﬁQF,iPH to the present invention should preferably

be added to the toner in an amount of 0.01 to 2.0 wt.s,

particularly 0.02 to 1.0 wt.%, respectively, based on
the weight of the toner. If the amount is above 2.0
10 wt.%, a-probiem such as decrease in image density cén
occur, and the amount of léss than 0.01 wt.% cannot
sufficiently improve the'lubricity of the toner.
The vinylidene fluoride pdlymer according to
‘the invention may preferably have a weight-average
15 ‘molecular weight of 100,000 to 800,000, particularly o/
200,000 to 600,000.
It is possible to use the vinylidene fluoride "
polymer particles'after.surfacé—treating them with a
surfactant, a charge modifier, etc. —
20  In order to evaluate the absolute B-crystal
content of a vinylidene flubride polymer, it is
necessary to measure the crystalline portion (crystal-
linity) including a-crystal and B-crystal of the
polymer. There are several,methods for measurement
25 of the crystallinity, and respectivé methods.gng
sémewhat different data. The crystallinity of a ' .

vinylidene fluor'ide'polymer used in the present invention



necessary to neasure the crystalline portion (crystal- linity) including
[err]-crystal and _[err]-crystal -of the polynmer. There are several nethods
for neasurenent 25 of the crystallinity, and respective methods give
sonmetwhat di ffererit data. The crystallinity of a vinylidene fluoride polyner
used™¥n~fhe present invention -16- isl®ased on the val ues neasured

t hrough the followi ng nethod, wherein the crystallinity is obtained froma
heat of fusion given by a nelting heat absorption peak in a curve obtained

with a differential scanning 5 calorineter (DSC). More specifically,
about 20 ng of %\s?%?‘rf)?‘g NS t@LYeS MesyEeq difgough the frblawing r ai si ng

T ey e L
' i Ad . . Ih | linity i

Ty

for a conplete fﬁ%?ﬁ?ﬁr&&%ﬂt&%h%‘ﬁ@t{ 53 Ja é;:}%]}#iafjf@ca“ﬁig{' de pol ymer

used in the present I nvention pr et er ave a crys ini- 15 ty

of 73 % or §0r ega PerF {rhétdAr {D5AI0, YoM¥rd N Sec ficAPRP! Wi dedd iy Yo al
content of a vinylidene fluoride polyner is obtalned'by first neasuring the

crystallinity od saepl®lyadfestEmDdriicny 30 theortident as wafgadrdieiteabove and
mul tiplying the crystallinity 20 wth a proportion of [err]-crystal anong
the crystallineraising rate of 10°C/min., and the heat of fusion
. W, AH (cal/g) of the sample is calculated from a ratio of
the area.of the melting péak measured at this time and
10 that of indium as a reference. The crystallinity is |
~ calculated as AH/AHc x 100 (%) with the assumption
that the heat of fusion for a complete crystal AHd is
15 cal/g. The vinylidene fluoride poiymer used in the
present invention should preferably have a crystallini-~
15 ty of 73 % or more, particularly 76 % or more.

The absoluté chrystél content of a vinylidene'
fluoride polymef is obtained by first measuring the
crystallinity of the polymer according to the method
as described above and mﬁltiplying the cryvstallinity

20 with a proportion of B-crystal among the crystailine
portion (a-crystal + B-crystal).  The proportion of
B-crystal can be obtained from an intensity ratio bet-
ween diffraction lines for the a-crystal and B-crystal
measured in an ordinary X-ray diffraction method or a

25 peak ratio between peaks in the neighborhood of 530
em” ] and 510 cm™ | which are characteristic absorptions

for the a-crystal and B-crystal, respectively, in an



portion—fa-crystal. + [err]-crystal). The proportion of [err]-crystal can be
obtained froman intensity ratio bet- ween diffraction lines for the
a-crystal and [err]-crystal neasured in an ordinary X-ray diffraction —_

met hod or a 25 peak ratio between peaks in the nei ghborhood of 530 qu-é

{ and 510 cm which are characteristiel@absorptions for the a-crystal and
[err]-crystal, respectively, in.an -17- infrared absorption spectrum

The 'nunber - average particle size and wei ght- average nol ecul ar wei ght (M)

of the vinylidene fluoride polymer containing [err]-crystal of the present -
5 inventi ohPhEGTEL ARIQIPEIOACERREEREMt 0 the nethods as described above.

The vinylidene quor%de &qﬁyner to be used in the invention satisfying the
paraneters descri bed herdf TRy Per 39t PREHL YR cHigesash Wl kT i zation 10

carri ed out Shefebe SIIELL WLIGIMSe b yiRdig], Lover Lo
resont | nvent Torl e pELS: dORPLINR BRIl e "
subst it ug ed £t YERienS Ykl A5e M IS L Mo AU Vnd -8 AL HENES and
pol yvi nyl t ol uene; styrene copol yners sué% as s yrene-p-é%ioﬁ%%tyrene
copol yner, syredecirey!aheycopol yner, styrene-vinyltol uene
The vinylidené fluoride polymer to be used in
the invention satisfying the parameters described
herein may be obtained by emulsion polymerization
10 carried out ét a relatively low temperature, i.e.,
5 - 10°C lower than that conventionally used and by
appropriate selection of emulsifiers and polymeriza-
£ion initiators.
The binder resin for the toner used in the
15 present invention may be composed of homopolymers of \»?
styrene and substituted styrene such as polystyrene,
poly-p-chlorostyrene and polyvinyltoluene; styrene i.}
copolymers such as styrene-p-chlorostyrene copolymer,
Styrene-propylene dopolymer, styrene-vinyltoluene
20 copolymer, styrene-vinylﬁaphthélene copolymer,
styrene-methyl acrylate copolymer, styrene-ethyl
acrylate copolymer, styrene-butyl acrylaﬁe copolymer,
styrene-octyl acrylate copol?mer, sty:ene—methYl
methacrylaté copolymer, stvrene-ethyl methacrylate
25 copolYmer, styrene-butyl methacrylate copolymer,
styrene-butyl methacrylate-dimethylaminoethyl meth-

acrylate copolymer, styrene-methyl-o-chloromethacrylate



20 copol yaer, styrene-vinyl napht hal ene copol yner, styrene-nethyl acrylate
copol ymer, styrene-ethyl acryl at-e copol ymer, styrene-butyl acrylate

copol ymer, styrene-octyl acrylate copolyner, styrene-nethyl nethacrylate
copal yger, - styrene-ethyl nethacrylate 25 copol ymer, styrene-butyl :
neghhﬁ?ylate copol yner, styrene-butyl negfacryl at e-di net hyl am noet hyl neth-
acryl ate copol yner, styrene-nethyl-[err]-chloronethacryl ate - 18-

copol ymer, styrene-acrylonitrile copolynmer, styrene- vinyl nethyl ether
copol ymer, styrene-vinyl ethyl ether copolyner, styrene-vinyl nethyl ketone
copol yner, styreopeohymhat, estyrapetyoeylosiyrihe-coppl emer copoyyemes 5

styrene-acrylonitril e-indene copolyner, styrene-maleic acid copol yner,
styrene-nal ei c utnylemebhybogbhqne¢oamuNmeyvem@yxbmnﬁVgny&n¢tmyhyl
met hacryl ate copol yner; pol ynethyl nethacryl ate, polybutyl nethacryl ate,
pol y- vinyl chiethes, cepplyhey) styrere-viayyethyhdietone ¢RPYLYTRRY ene,
ol yacryl ¢ aci HEYESHALDR AR RN GuRRRe LD | AEIEUF HEHOP RS 1COBRLIIAT ¢
R IR BT i T L S
e orant“sccn LSk SRROTAR, Bl o RIS 4R Re R IS
optionally be uéﬁé styrene-dlmethylamlnoethvl methacryvlate copolymer;
| &4 | polymethyl methacrylate, polybutyl methacrylate, poly-
vinyl chléride, polyvinyl acetate, polyethylene,
.iO polypropylene, polyesters, polyurethanes, polyamides,
epoxy resins, polyvinyl butyral, polyacrylic acid
resin, rosin,zﬁodified.rosins, terpene resin, pheﬂolic
resins, aliphatic or alicyclic hydrocarbon resins,
aromatic petroleum\resin, éhlorinated paraffin,
15 paraffin wax,-carnauba wax;'etc.- These binder resins
may be used either singly or as a mixture.
A colorant such as carbon black, copper .
phthalocyanine or iron black may optionally be used'
for a toner according to the present invention. A
20 positive or negative charge control agent may optional-
ly be used in the invéntion. A toner having a value-
average particle'size of 5 - 20 y, particularly 7 - 15u
is preferably used in view of the particle size of the
flubrine-containing substance including vinylidene
25 fluoride homopolymer or copolymer.
The toner according to Ehe invention should

preferably have a volume resistivity of ‘lO10 Q-cm or



'5 f1 uori ne-contai ni ng substance includygg vinylidene 25 - fluoride

for a toner according to the present invention. A 20 posi tive “or negative
charge control agent rmay optional- |y be used in the invention. A toner
having a val ue- average particle size of 5 - 20 i, particularly 7 - 15 __
[eryl is preferably used in view of the particle size of the t &_;

honmopol ynmer or copol yner. The toner according to the invention should 10
preferably have a volunme resistivity of [err] cmor -19- higher, .
particularly [err] cmor higher sobfs to well acquire a triboelectric. )
charge. Hergighex hepawtiwwlairby sto Vitg-¢m oefihgtenssa ¢l talweEd val ue

obtai ned by nolding a sinple toner under a pressure of 100 2 5 kg/[err] ,
appl yi ng ammeqeite ix trhoebéctitic tharge. t Herpinedth@meslumeasuri ng a
current after 1 mnute fromthe initial application of the electric field
and cal cul atesistivityinks réefinediay a wlated vakeembiained 10

The toner of the present invention nay be mxed with carrier particles such

~as iron povRerMOHIERE HeRHW I LRART JHRT BrPFRIFIIL Phrtdlies to forma
Lo compongy e soel 198 Sevelepin. SHEctd ISP Rty Limags, 11 s
W parts F}relglded'toner, measuring a current aftet 1 minute from
the initial application of the electric field and
calculating a volume resistivity based on the current
value. - ~—
10 ‘The toner of the present invention may be
mixed with carrier particles sucﬁ as iron powder, glass
beads, nickel powder or ferrite particles to form a
two-component developer for developing electrical
latent images. In this case,-the.carrier particles may
15 be mixed in a proportion of 1 to 100 wt. parts per _g:} |
1 wt. part of the toner. | '
The toner may bs composed ‘as a magnetic toner ':;
by incorporating therein magnetic powder. In this
case, the'magnétic powder also functions as a colorant.
20 The magnetic powder to be used for this purpdse may be
powder of a magnetic material'such as ferromagnetic
metals inclusive of iron, cobalt and nickel, alloys
of these mstals, and compounds such as maqgnetite,
Y—Fe203 and ferrite, 1In order to fuily exhibiﬁ the
25 above mentioned effects, the magnetic poWder should

preferably have a BET specific surface area according

to the nitrogen adsorption method of 2 to'20-m2/g,

~



1 wt. part of the toner. The toner nmay be conposed as a magnetic toner by

i ncorporating therein magnetic powder. In this case, the magnetic powder

al so functions as a colorant. 20 The magnetic powder to be used for this
pur pose~may ‘be powder of a magnetic material such as ferromagnetic netals

i nchystve of iron, cobalt and nickel, aljgys of these netals, and conpounds
such as magnetite, [err] and ferrite. In order to fully exhibit the 25
above nentioned effects, the nmagnetic powder should preferably have a BET
specific surface area according to the pitrogen adsorption nethod of 2 to
20 m/g, -20papeiduTatby|¥.2. ot 12 1w [ferand & ashs Maysdndsy ess of 5

to 7. The magnetic powder may preferably be used in an anmount of 10 to 70
Wt . % of the ton®rto Slich Thee e gie phovdsswden asay prefereb liyn Bhaided
devel oper according to the present invention, exhibits an abrasive effect,
'so that abnornelntameamguntkdHgldrite 20 privtbsshdihe vonmenber and damagi ng
of a photo- sensitive nenber are suppressed to provide i mages having a high
density and free of stafyFhgragmetic powder ;Thdhearyeantadynease gy ddeced by
sufficientlg kneadi ng the ingredients thereof by nmeans of hot kneadi ng

S

means such RV IIPLF ACRIEARG B S RresSfidr 1o G iRP arfkidds cal |y

crushing the m xtur,e, and cl assifying the cr,ushed _product . ernati vel
g an abfas{be ef?gcty so- that abnormaf)toner sﬁ?éking Y,

ontb.a photosensitive member and damaging of a photo-

s Seﬁsitive member are suppressed'to_provide images
having é'high density and free of staining.

10 : The toner may be produced by sufficiently
kneading the ingredients thereof by means of hot
kneading means suéh as hot rollers, knéader and ext-
ruder, cooling and mechnically crushing the mixture,
and classifying the crushed product. Alternatively,

15 another method may be used such as a method of dis-
persing in a solution of the binder resin the other
prescribed ingredients and spray—dryihg the dis?ersion;
or a suspension polymerization method of mixing in a
monomer providing the binder resin the other pfescribed

20 ingredients to forﬁ a suspension and polymerizing the
suspension td'form a toner.

Further, it is desirable to add to the toner
an inorganic powder having a BET specifié surface area
according to the nitrogen adsorption method of 0.5 to

25 500 m%/g, particularly 50 to 400 m?/g. This is
because the above mentioned disturbance of latent

images may be alleviated by the addition of such an



15 another nethod may be used such as a nethod of dis- persing in a -
solution of the binder resin the other prescribed ingredients and
spray-drying the dispersion; or a suspension pol yneri zati on nethod of
m¢xing in a monomer providing the binder resin the other prescribed 2
ingredients to forma suspension arghpol ynerizing the suspension to f * a
toner. Further, it is desirable to add to the toner ‘an inorganic pomder
havi ng a BET speciflc surface area according to the nitrogen adsorption s
nmet hod of 0.5 to 25 500 [err]/qg, particularly 50 to 400 [err]/g. This is
because t hinatwarei crgpdwdered dMotelrspercef iofallat enitt iimgenasiadedsa al | evi at ed
by the -addition of such an -21- inorganic powder. More specifically, it
i s consi dethat tthe abeveweatiened clew tesistdstidty \Hubstanses ance att ached
to a photosensitive nenber may be renoved by adsor ptlon or attachment onto
t he-i nor gafittagR@icho a photosensiting pdesr mave Rearpoystkiy ¢ surface

ar ea- of the i norgani c powder The |norg§p|c fine powder shoul d--

pr ef er abl PIRO ?‘?q‘?eplﬂ%ﬁritr Ao iROWISH gani ¢ materi al

Such'ce St 4} gL L0l B YT TSRO L=
| d 1

i e pi AR Uider 1 SAMUGRAREA find® ddlE SHAUKE . | 1) 9201 ©

Magnesi UMpreferably be powder or fine particles of a nonmagnetic

inorganic material such as alumina, titanium dioxide, A
barium titanate, magnesiﬁm titan:té, calcium titanate, --

10 strontium titanate, zinc oxide, siliceous sand, clay, p—
mica, wollastonite, diatomaceous earth, silicon
carbide, inorganic oxide pigments, chromium oxide,
cerium oxide, rouge, antimony trioxide, magnesium-
oxide, zirconium oxide, barium sulfate, barium carbo--

15 nate, calcium carbonate or silica. Among-these, fine (:;
'powder of metal titanatési'silicon carbide and silica

are particularly preferred. . -

@)

Herein, silica fine powder is fine powder
having an Si-0-Si boﬁd and includes those produced by
20 the dry method and the wet method. The silica fine
powder may include fine powder of anhydroﬁs silicon
dioxide (silica) and aiso silicates such és aluminum
silicate, sodium silicate, poﬁassiﬁm silicate, magne-
sium silicaté, and zinc silicate. The_particle size
25 of the silica fine powder should desirably be in the
range of 0.01 to 2 . in“térms of an average primary

particle size. The silica fine powder should preferably --



oxi de, zirconium oxide, bariumsulfate,. barium-carbo- 15 nate, calcium
carbonate or silica. Anobng--these, fine powder of metal titanates, silicon
carbide and silica are particularly preferred. Herein, silica fine powder

i s§fi ngpowder having an Si-O Si bond and includes those produced by 20

t he ﬂig“nethod and- the wet nmethod. Thgpsilica fine powder may include

fi ne powder of anhydrous silicon dioxide (silica) and also silicates-such
as alum numsilicate, sodiumsilicate, potassiumsilicate, magne- sium
silicate, and zinc silicate. .The particle size 25 of the silica fine

powder shoul d desisabiyaberifilhat@ngsnediNifng 89 wt[eréd newerg® of an
average primary particle size. The silica fine powder should preferably
-22- be silica ®togilicate containing 85 w.%or nore of [err]. The -
devel oper according to the present inven- tion shows further remarkabl e
effects, when conbi ned Bhe devéloyer optodndinglto ddie present Awen-di nary
poly- vinylidene fluoride, when used together with silica fine powder, does
not al ways havetioe shovgafurtheporerarkible etfettectwhen feaisined
probably because the silica fine powder is integrated with the poly- 10
vi nyl i dene P ud¥itie hydrrriphiasgol hidal sikicar didy QaxAdinar ek
I nvention, silica fj 0 r is.appropriate di sper sed, anon articles of
a Specifié vfiyi{ﬁgﬁévﬁ%%orfhefuah n useéyfogeéher with si f%a
fine powder, does not always have the silica fine
rd powder show its effect sufficiently, probably because
the silica fine powder is integrated with the poly-
10 vinylidene fiuoridé. In contrast thereto, according
to the present invention, silica fine_péwder is
appropriately dispersed among particles of a specific
vinylidene fluoride polymer, and flowabilities of
these particles are not mutually impaired but are
15 enhanced with each 6ther, so that a toner having
excellent lubricity and dispersibility can be obtained,
and the electrical characteristics of these particles
are also improved mutually. These factors lead to an
effect that a smaller amount of a vinylidene fluoride
20 polymer still achieves the objective effect according’
to the invention.
As the photosensitive member used in combina-
tion with the'deVelqper of thelinvention, those of,
e.qg., cadmium sulfide, selenium, zinc oxide, organic
L 25 photoconductor (OPC), and amorphous silicon (a~Si) may

be used. Among these, a photosensitive member of an

organic photoconductof (OPC) or amorphcus silicon



vinyl i dene fluoride polymer, and flowabilities of these particles are not
mutual ly inpaired but are 15 enhanced with each other, so that a toner
havi ng excellent lubricity and dispersibility can be obtai ned, and the

TN

; el edtrical characteristics of these particles are al so inproved,nutualhx.-.

" Thesé factors lead to an effect that-28-smaller anount of a vinylidene
fluoride 20 polymer still achieves the objective effect according to the
i nvention. As the photosensitive nenber used in conmbina- tion with the

devel oper of the invention, those of, e.g., cadm umsul fide, selenium zinc. -

oxi de, orgaricc-p igppartdendaailyr preferreshdoalber piseds ini copbanga- Si) may
be used. Anpobng these, a photosensitive nenber of an organic photoconduct or

(OPC) or andrigfpysitdy |thedeveloper @csordigg) tos ther preseat!y preferred to
be used in conbina- tion with the devel oper according to the present
i nvention. ADVEMIQ%ani ng nethod to be used in conbina- 5 tiTh with the

b “the. mgneti o br udlt SPEL RGBSR TGS, B8 BeodselndfosenbiBagl ade
oL oA % Mo i SR Al e iR Dhagaett e o
menmber t0 badidefd,! R Fudl Bruhe c1@KeT ng" e th3aSbdetAL! flgndhgEe MY be
brush cleaning method may be used, whereas the Blade _
cleaning method is preferred when a sﬁifable combina- ;:;
tion with the developer accdrding-to the invention and
10 an appropriafe photosensitive member to be used there-
with are taken into consideration. There may be
provided a charge removal'step,-as desired, immediately
before the clganing step in order to facilitate the

toner cleaning.

15 ' Hereinabove, the basic features and character-

istics of the present invention have been described. 7N

Hereinbelow, the present invention will be:more -
specifically described with referenée to examples. .
However, it is to be understood that the present

20 invention is not limited by the examples. "Parts" and
"$" in the examples are by weight unless otherwise
noted specifically. |
Example 1

One hundred (100) parts of stvrene-butyl

25-- methacrylate-dimethylaminoéthyl methacrylate copolymer

(monomer weight ratio = 7:2.5:0.5) and 40 parts of

magnetite having a BET specific surface area of 5 mz/g



provi ded a charge renoval step, as desired, immedi ately before the cleaning
step in order to facilitate, the .toner cleaning. 15 ' Her ei nabove,
the basic features and character- istics of the present invention have been
de§g£L2pd Her ei nbel ow, the present invention will be nore specifically

des ed with reference to exanples. Heddver, it is to be understood that
the present 20 I nvention is not limted by the exanples. "Parts" and "%
in the exanples are by wei ght unless othermﬁse not ed specifically Exanpl e

* One hundred (100) parts of stvrene-buty
net hacr yl at e- di‘r‘?%%ﬁygbﬁﬁ“ﬁ%‘étm ’Hﬂ%a’&‘?%%ﬁ% %p%)l‘iﬁ]’éf Tdoh Her 16@1Ght

ratio = 7:2.5:0, and 4 ar of ite aV|n a BET specific surface
area of 5 [err]‘b\g%er c?ﬂflgﬁ g@?éﬂﬁ§§ﬂ§% $ ¥ Sirushed at

err After .caool n t he_kne oar el hed b a hammer
Ln' |1 !, and pul ve?’i’%i&ﬁ Wefelfugﬂ [ lé ve%zee% 3(/eq?l %td 1}”]3

classi 1 ed by "BRDSH0Lyar Broa IO SGas! GRELI1 FLed %f SRANE! M aark poder

havi ng a volune av age par e slze o appr oxi o 100

parts of the blaekaneueies dpdss fﬁf@p&&e/eé@@p%l&lé RAldelr Ha iy aphobi ©
col | oi dal S|I|ca and O Wb(about 0.5 part) of a polyvinylidene fluoride 10
(Trade nane: FI;EE&&ELéﬁgEhééibéﬁﬁhcIé’éﬂiz}ﬁiwéﬁﬁroximately 13 um.
To 100 parts of the black powder were added
. ;f' .. 0.5 & (about 0.5 part) of hydrophobic colloidal silica
and 0.5 % (about 0.5 part)'of a polvvinylidene fluoride
10 (Trade name: FORAFLON 1000 VLD mfd. by ATOCHEM SA,
France}) having a ﬁeight—average molecular weight of
300,000, a number-average particle size of 0.40 yu and
' a repose angle of 28°.to provide ‘a developer. The
vinylidené fluoride'gave_an'NMR chart substantially
15 the same as that for the developer which will be
ldescribed-hereinbelow.
] The thus obtained developer was added to and
mixed with (CD3)2CO._ After removing unsoluble magne-
tite and other insolubles by filtfatidn, the filtrate
20 having a polymer concentration of about 120 mﬁ/ml was
subjectéd to a high resolving power F19-NMR to obtain
a spectrum as shown in Fiqure 1 in the drawing wherein
4 peaks due to chemical shifts were present at -23.5,
f\\ -27.5, -45.8 and -48.1 ppm to provide a ratio, (Sb+Sc+
_ 25 sa)/sa of 0.214. - | - -
| When the developer was used in a commercially

available copying machine (trade name: NP-150Z, mfd. by



)

France) having a wei ght-average mol ecul ar melght of 300, 000, a
nunber - average particle size of 0.40 [err] and a repose angte of [err] to
provi de a devel oper. The vinylidene fluoride gave an NVR chart .
subgtantially 15 the same as that for the devel oper which will be-

~described hereinbel ow. The thus obt ai,aed devel oper was added to and n1qud

with [err]. After renoving unsol uble magne- tite and ot her insol ubl es by -
filtration, the filtrate 20 havi ng a pol yner. concentration of about 120
my/ M was 19 subjected to a high resolving power [err]-NVR to obtain a

spectrum as cahew k. K .Fi @ %ﬁﬁglahnobbegﬂb%%ead%%@ And aaage ng to
chem cal shifts were present at - , -45.8 and i

provi de a r#hieoblaBe+5aeaRing S¢stSm &b eazi? oMBenot, beoderekeper WaS used
in a comrercially avail abl e copyi ng machi ne (trade nane: NP-150Z, nfd. by
-25- Canon KfKa) rusndggahe€BC pherebgndiener inageadepiengtabeybl ade

cl eaning systemto .carry out 10,000 sheets of a running test, whereby clear
i mages mereobtabh?d@btélHbgtoﬂrphbtograpbamt afphahe thushebthinedbt ai ned 5
i mage on the final y on copying of 10,000 sheets.is shown as Figure 2.
The devélopémaﬁ&s°Pquﬁefi§Eﬁj6@P¥d°PoC§PﬁinarOfuhﬁbﬁgotebestander t he

condi ti ons OL aerr - 90% R_H.
shown as Figure 2.

The developer was further subjected.to similar

running tests under the conditions of 30°C - 90% R.H.
and 15°C - 10% R.H.,'whereby no stainihg of images

10  due to disturbance of latent images or streaks due to
ihsufficient cleaning were observed but good images
similarly és that shown in Figure.z were'obtained under
either set of condltlons.' After the running tests,
no flaw such as to 1nterfere w1th development was

15 observed on the photosensitive member. ' . R

Example 2
To the black powder (toner) and the hydrophobic

O

colloidal silica of Example 1 was added 0.3 % of a
polyvinylidene fluoride having a ratio (Sb+Sc+Sd)/Sa

20 of 0.22, a number—average'particlé size of 0.25 u, a
weight-average molecular weight of 450,000 and alrepose
angle of 27°, thereby to obtain a developer. The
developér was subjected to running'tests similarly as
in'Example.1, whéreby_good ihages were.obtained in any

25. sets of the conditions including the high temperature-
high humidity and the low température-low humidity,

similarly as in Example 1.



and [err] - 10% R H., whereby no staining of inmages 10 due.to disturbance
of latent inmages or streaks,due-to insufficient cleaning were observed but
good/jnages simlarly as that shown in Figure 2 were obtained under either
set; of ,conditions. After the running tests, no flaw such as to interfere

w tth—devel opnment was 15 observed on thggphot osensitive nmenber. Exanple 2
To the bl ack powder (toner) and the hydrophobic colloidal silica of Exanple
1.was added 0.3 % of a pol yvinylidene fluoride having a ratio (Sbh+Sc+Sd)/ Sa
20 of 0.22, a nunber-average particle size of 0.25 [err], a

wei ght - aver age Example a3 wei ght of 450,000 and a repose angle of [err],
thereby to obtain a devel oper. The devel oper was subjected to running tests
simlarly as in Exanpl €Tq, thédrbagk gpowidéenalfeenewy amsbttdiedwdrorhobizs

sets of the conditions including the high tenperature-- high hum dity and
the | ow t enper a8@+0idal heid i82 of Example 1 Mag mddedfl & # of a 26

ceamle 5,70 IS, BLEck UEEL L 08 S OB, DY OPION et o
LY 0SB o AR 4 Yy TS ASERE/SE S O 2L
of 280, 000, theé\%)yac}é) Qﬁﬁi@lé‘ size of 0.30 u,. and a weight-average
molécﬁlar weight of 280,000, thereby to obtain 5
S developer} The developer was subjected to running
tests similarly as. in E#ample 1, whereby good images
10 were obtained in any sets of the conditions-inclﬁding
| the high temperature-high humidity and the low tempera-
ture-low humidity, similarly as in Exanmple 1.

Comparative Example 1

' Examble 1 was repeated except that 0.5 % of

k\#. 15 polyvinylidene fluoride having a ratio (Sb+Sc+Sd)/Sa
B /' .
according to the NMR of 0.18, an average molecular
' kJJ weight_(Mw) of 0.5 u, a weight-average molecular weight

of 550,000, and a repose angle of 40° was used. BAs a

result, poor images were obtained due to disturbance
20 in latent images caused by insufficient cleaning of

the OPC photosensitive member under the conditi&ns of

30°C - 90% R.H. A photograph of a part of the thus

obtained poor imége showing a result of the.insuffi-

cient éooling in. the final copy on copying of 10,000
25 sheets is shown as Figure 3.

Comparative Example 2

Example 1 was repeated except that 0.4 % of



devel oper. The devel oper--was subjected to running tests simlarly as in
Exanpl e 1, whereby good i mages 10 were obtai-ned jn any sets of the

condi tions including the high tenperature-high humdity and the.|ow .
; temjera- ture-low hunidity, simlarly as in Exanple 1. Conparative Exanpl e
1 Exanpl e 1 was repeated except that-B75 % of 15 pol yvi nyl i dene fl uoride
having a ratio (Sb+Sc+Sd)/ Sa according to the NVMR of 0.18, an average

nol ecul ar weight (Md) of 0.5 [err], a weight-average nol ecul ar wei ght of
550, 000, and a repose angle of 40 was used. As a-result, poor inmges were
obt ai ned duePPbyuinyiideneeflaoride having anagbsocbﬁheﬂCbSd)hSmfflC|ent

cl eaning of the OPC photosensitive nenber under the conditions of [err] -

90% R H A phoFoEiips BP EhPAMR AL P07 hian drerase protichageizeion ng a
25" sheets T8 Snbub aené%ahwé"% %%%Q&P%%‘%‘é@m Ko BaAE s vas
S0 Tt G B B
?Ls?s4 Eﬁ%r? d@%%lty r%:ﬁEé?@and poo”ﬂéﬁé%ggﬁ%;ép%ro ngdrﬂggepgthe
condi tions ojof@rr]go% 9% R H. '
E amgle 4 _
One hundred (100) parts of styrene-butyl -g;
methacrylate-dimethylaminoethyl methacrylate copolymer

10 (monomer weight ratio = 7:2;5:0.5) ahd 40 ﬁarts of
magnetite having a BET specific surface area of 5 mz/g-
were blended and melt-kneaded on a roll mill at 160°C.

After cooling, the kneaded product was coarsely crushed
by a hammer mill and pulverized by a jet pulverizer.

15 The pulverized_product wesjclassified by means of a ';;g
wind-force classifier to recover black powder (toner |
particles) having a volume-average particle size of
approximately 13 um.

To 100_§arts'of the black powder were added

20 0.5 % of hydrophobic colloidal silica and 0.5 % of a
polyvinylidene fluoride having -a crystallinity of 79 &,
a weight-averege molecuiar weight of 300,000, an
average particle size of.d.ZS u; a.repose ancle of 28°,
and an absolute B-crystal content of 0.40 to provide

25 a developer. The absolute B-crystal content was

-obtained through measurement of the B-crystal from a

ratio between the infrared absorption peaks according



Exanpl e 4 One hundred (100) parts of styrene-butyl .
nmet hacr yl at e- di net hyl am noet hyl .nmet hacryl ate copol yner 10 (nononmer wei ght
ratio = 7:2.5:0.5) and 40 parts of magnetite having a BET specific surface
ar?a'ot{Sz{err]/g were bl ended and nelt-kneaded on a roll mll at [err].
é?j%doling, t he kneaded product mas c grsely crushed by a hamrer m ||
and pul verized by a jet pulverizer. pul veri zed product was
classified by nmeans of a wi nd-force cIaSS|f|er to recover black powder
(-toner particles) having a volune-average particle size of approximately 13

[err]. To 100 p@étéh@fxﬁb%@éﬁ&kpwﬁ@v@@in £ fdgetd-ap a@so"zcvpéﬂﬂ‘n hydr ophobi ¢

colloidal silica and 0.5 % of a yvi nylidene fluoride having a

crystallinity 0$pdSt bomet i Nbde RVER-SQE0 'Rf &£ U@ IN 180 Burido 30.%& 000, an
average particle size-of 0.25 [err], a repose angle of [err], and—an

absol ute [err]-crystal Wuoen ethe odeieltﬁpén wa OV skd 2 aadiﬁmﬁalzwﬁlly The
absolute [err]-crystal content was obtained through neasurenent of the
[err]-crystal favrilkable icopwingeomatning nftradel neowsor RE-0F5 Qfgalsfdccor di ng
-28- to the KBr nethod by using an infrared absorption spectroneter Mdel

| R-810 nfd.3 by BY HeARBukK K KISigmemn PG ehetrendpetars éhd adepting

(c::gmmrci ally a ﬂbejqie co%%gachl ne (t rade nane: NP-0150%Z0 s‘rlqe%t 5 b'y
non K. K ) usi R GRITDE iR 1 s of
a running test, whereby clear images were stably
~ obtained. The develbper was further subjected to
similar ruhning tests under the conditions of 30°C -

10 90% R.H. and 15°C - 10% R.H., whereby no staining of
images due to_diséurbance of latent images or streaks
due to insufficient cleaning were observed but good
imageé similafly as that shown in Figure 2 were
obtained undér either set of cbnditions. After the

~ 15  running tests, no flaw was observed on the photosensi-
tive member. |

Examples 5 - 8 . -

To the black powder (toner) and positively
chargeable hydrophobic colloidal silica used in Example
20_ 4 were respectively added vinylidene fluoride polymers
having parameters as shown in the_foliowing table in
the respectively indicated proportions to provide four
" developers. The developers were subjécted to copying
‘tests as described in Example 4, whereby good results

- 25 were obtained under any sets of the conditions.



t he bl ade cl eaning systemto carry out 10,000 sheets of a running test, =

wher eby cl ear inmages were stably obtained. The devel oper was further )
subjected to simlar running tests under the conditions of [err] - 10 _90%

.:RHf and [err] - 10% R H., whereby no staining of images due'to.di sturhanse
“of latent images or streaks due to i+e@Hficient cleaning were observed

good images simlarly as that shown in Figure 2 were obtained under either

set of conditions. After the 15 runnlng tests, no flaw was observed on

t he photosensi- tive nenber. Exanples 5 - 8 To the bl ack powder (toner) and |

positively chargeable hydrophobic .colloidal silica used in Exanple 20 4

were respectfively addgd vi nylvqﬁ;@gédg)rf Mol A wavi ng paranefers as
shown in the BXAMRME ng_tahle e resne]gﬁ)l Q{vﬁlﬁ’ ted proportijons to
provi de foun devel opers;bsmg@vel opers wer g As;ékgja%@t ed | A Id¥ fests as
described ip Exanpl e 4,8+l gdod Mmwesul t § pdrticay e | ldaivigsh ungler any
sets of thejconditiong.conte®d- Viinyli dene flgied dgi)pol yne(rthmrrpl [ :
Absol ut e ; Av-e+-age Arpuht—otH-err-crys M
particleg  additd on contgnt 5|z [ rr] .99 5 5
par! ST NS S Y 219 4000 9.5 s |

6 0.72 320,000 . 0.28 - 1.5

7 0.72  |320,000 | -0.28 0.05

8 | o0.97 340,000 | 0.25 0.5 N\

10
'Example 9

Toner particles (black powder) were prepared
in the same manner as in Example 4 except that a

styrene-butyl methacrylate copolymer was used in place

T3

15 of the styrene-butyl methacrylate—dimethylaminoethyl ™

methacrylate copolymer, and the magnetite was replaced

by 3 parts of nigrosine and 5 parts of carbon black.
The toner particles in an amount of 100 parts

were mixed with 900 parts of iron powder and 0.9 %

20 (based on the toner) of a vinylidene fluoride polymer
having a crystallinity of 80 %, an Mw of 320,000, an
average particle Size_of 0.4 u, and an absolute B-
crystal content of 0.50, thereby to provide a developer.

When the developer was used in a commercially |

25 available copying machine adopting a two-component.

magnetic brush developing system, clear images were

obtained. Further, good results were also obtained |

~



6 . D72 320, 000 0. 28 1.5 7 0.72 - -
320, 00U 0.28 0.05 8. 0. 97 340, 000 0.25

0.5 ;O_E?anple.g Toner particles (black powder) were prepared in the sane
-naanLJ@s_in‘Exawple 4 except that a styrene-butyl nethacrylate copol yner
was ‘used- i n place 15 of the styrene-bugglL nethacryl ate-di met hyl am noet hyl
nmet hacryl ate copol yner, and the magnetite was replaced by 3 parts of
nigrosine and 5 parts of carbon black. The toner particles in an anount of
+00 parts were mxed with 900 parts of iron powder and 0.9 % 20 (based on
the toner) of aundeyl tHeneespective petynef bendiygiensrinébhdimgty of 80 %
an Mv of 320,000, an average particle size of 0.4 [err], and an absol ute
[err]- crystal 30ACent90% B.BO,andei®Dg +o01PBORiMle a devel oper. Wen the
devel oper was used in a commercially 25 avail abl e copyi ng machi ne
adopting a two-ExampheniOnmagnetic brush devel opi ng system clear inages
were obtained. Further, good results were al so obtained -30- under the
respective sets of condfPibhe PIRFkdPPYIErPPtained, i 1Example ot ryas 10%

R H Exanple 10 TQ the bl ack powder obtajped in_Exa e 4 was 5_added a
copol ymer of vi ¢ ?@eﬁec?PﬂﬁYgﬂ% %ng{?y#}ggp%_fluogqﬁe and trlffh°r°‘

"ethylene having an absolute B-crystal content of 0.43,
a number-average particle size of 0.32 y, an_Mw'of
g** 280,000 to provide a developer. The developer was
| subjected to running tests whereby good images were
10 _stably obtained under the various sets of conditions
including the high temperature-high humidity and the
low temperature-low humidity.

Comparative Example 3

Example 4 was repeated except that 0.5_% of a
s 15 commércially available polyvinylidene fluoride having
an absolute B-crystal content of 0.18, an average
particle size of 0.5, an.Mw of 560,000, and a repqse
angle of 43° was used, whereby'streak—like contamina-
tion was fouhd in ﬁhe resultant images due to insuffi-
20 cient cleéning. A photograph of a part of the thus
obtained poor image.on the final copy on copying of

10,000 sheets is shown as Figure 4.



et hyl ene having an. absolute [err]-crystal content of 0.43, a nunber-average
particle size of.0.32 {err], an Mwv of 280,000 to provi.de a devel.oper. The
evel oper. was subj ected t.o running tests whereby good;inages'merejIO--;/g__

;Stably obtained under the various sets of conditions including the high -

"tenperature-high hunmidity and the | ow tenperature-low hum dity. Conparat. ve -
Exanpl € 3 Exanpl e 4 was repeated -excepisthat 0.5 %of a 15 = comerci-ally:
avai |l abl e pol yvi nyli dene fluoride having an absolute-[err]-crystal content
of- 0.18, an average particle size of 0.5, an Mv of 560,000, and a repose
angl e of [erré was used, whereby streak-1like contam na- tion was found in

t he resultant_iﬁéﬁéé due to insuffi- 20 - cient cleaning. A photograph of .,
a part of the thus obtained poor inmage on the final copy on copying of

10, 000 sheets is shown as Figure 4. 25 -31 - CLAIMS: 1. A-devel oper

for devel oping el egtrosfatics tel risjng toner, particles and
£11OSh A ged SIEN e L ITRIES e GOIRL | &1 L0 S ONEL 22

particles of a fl uori ni'ng-con nrng su .é% “sal uor ne-
contai ni ng supstance; ééfye&gg' 1101 86! 25A0P L DapEd té%)éfél’sés
nucl ear magnetic resonance spectrumthereof ih acetone of: ( + SCc +
Sd)/ Sa [err] 6EZQ,fluorining-containing substance said fluorine-
5 containing substance'satisfying the rélationship based
on the F19 nﬁclear magnetic resonahCe spectrum'thereof
in acetone of:
(Sb + Sc + sd)/sa 2 0.20,
wherein Sa, Sb, Sc and Sa are areas of absorption peaks
10 at about -23.5%1 ppm, about -27.5t1 ppm, about -45.8%1
ppm, and about -48.1+] ppm, respectively, with 1,1,2-
trichloro-1,2,2-trifluorocethane as the reference

substance.

2. A developer according to claim 1, wherein said
( b 15 fluorine-cdntaining.substance is a vinylidene fluoride o/

polymef selected from:

(i) a homopoiyﬁef-of vinylidene fluoride;
(ii) a.copolymer comprisiné-vinylidene'fiqopide
and'a monomer selected from ethylené, vinyl.
'2b- '£1uoride; t:ifluoroethjlene and-tetraflud:o- |

ethylene,

.



wherein Sa, Sb, Sc and Sd are areas of absorption peaks 10-. at about
-23.51°ppm -about -27.51 ppm -about -45.81 ppm and about -48 1. ppm
respectlvely wtth 1;1,2- trichloro-1,2,2-trifluoroethane as t he ref erence .
sulsfante.: 27 . A developer accordlng to claim1, wherein said 15

f| UorLne- contalnlng substance is a VinyLi ghe fl uoride pol ymer sel-ected :
from (i) a honmopol ymer of V|nyI|dene fluoride; (ii) a. copolyner

conpri sing vinylidene fluoride and a nmononer. sel ected from et hyl ene, vinyl

20 fluoride, fr atabe%get:hxheaedaaq 8t cakli HORY- wREP¥ERNSaia
-32- 3. A developer according to claim2, wherein said V|nyI|dene fluoride

pol yner is contaviagliifead &rabpidef p619ine§:ola Gontatmel theahoagbund. A
‘devel oper according'to claim2 or claim3, 5 wherein said vinylidene
fluoride pol yner olfag.01weoglt 6 atetageé gheetohetr.wei ght of from 100, 000 to
800, 000. 5. A developer according to any of "clainms 2-4, wherein said,

vi nyl i dene fluoride polyner. has an average particle size of 0.05 to 1 pm
10 6. A devel oper according to any preceding claim which further
conprises inorganic fAre pbwdewehapengascesﬂlgse@pfpéasmrﬁaee giadm 3,

according to the nitrogen 2
5 wherein said v1ny11dene fluoride polymer has a weight-

average molecular weight of from 100,000 to 800,900.

5. A developer according to any of claims 2-4,
wherein said vinylidene fluoride polymer has an average
particle size of 0.05 to 1 pm.

10 '~ 6. A developer according to any preceding claim,
which further comprises inorganic fine powder having a
_ BET specific surface area according to the nitrogen
N ‘ .
Y adsorption method.of 0.5 to 500 m?/g.
)

7. A developer according to claim 6, wherein said
15 . inorganic fine powder is hydrophobic coiloidal silica

powder.

'-8.f. A developer accordlng to arny . precedlng claim,._-'

v

wherein said toner particles contaln magnetic P wder'

.having a BET specific surface area according;ﬁef ;:fﬂ:

S 20 nitrogen adborption method "of- 2 to 20 m /G,' ’
8 . hardness of 5 "'7' and hydrephobic ce’l]-Oida.l A 5 N

. L .

A



adsorption nethod of 0.5 to 500 [err]/g. 7. A devel oper according to claim
6, wherein said 15 inorganic fine powder is hydrophobic¢ colloidal silita
powder.. 8. A devel oper according to any preceding claim wherein-said

1 tonér'particles contain magnetic powder having a BET specifi¢ surface 7€
“according to the 20 nitrogen adsoepgBoa nmethod of- 2 to 20 [err] and a- -
Moh's hardness of 5 - 7, and hydrophobic colloidal silica -33- powder is
co-present with the fluorine-containing substance. 9. A devel oper
according to claim8, wherein said magnetic powder is contained in an
~anount of 10 7Q W . % t o] . \ according to-
any precedin§£§?§Fn%smg?gﬁré%§§ﬁegf8%n%$%55%9%5}?$;$8%§%¥$§$%5. 11. A s
-devel oper fogugggghgglng el ectrostatic | atent images, conprising toner
particles and particles 10 - of a vinylidene fluoride polyner having an
absolute [err]-crystal content of 0.30 or above. 12. A devel oper according

to claim1l, wherein said vinylidene fluoride polyner is (i) a honopol yner

of vinylidene flugriden @evdboper accédrélingatéOPDsYHES , CRREFESHhNY

vinylidene fluoride and a nononer selected fromwvinyl fluoride,
trifluoroethhghtdemaynétael powder is contained in an amount of 10 to

<

5 70 wt.% of the toner.

10. A developer according to any préceding claim,

which further comprises carrier particles.

11. A developer for developing electrostatic
latent images, comprising toner particles and particles
10 of a vinylidene fluoride polymer having an absolute
B-crystal content of 0.30 or above.
12. A developer according to claim 11, wherein said

vinylidene fluoride polymer is o/
(i) a homopolymer of vinylidene fluoride, or
15 . (ii) a copolymer comprising vinylidene fluoride
and a monomer selected from vinyl
£luoride, trifluoroethylene, tetrafluoro-

~ethylene, ethylene, propylene and butene.

13. A developer according to claim 11 or claim 12,

.

20 wherein said vihylidéne fluoride polymer'is contained
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et hyl ene,, ethyl ene, propylene and butene. 13. . A devel oper according to
claim1l or claim12, 20 wherein said vinylidene fluoride polyner is
contained ~- 34 i'n an anount of 0.01 to 20 wt.% of the toner.. 14. A
deve] oper -according to any of clains 11-13, wherein said vinylidene
fl'uorS"de pol ymer has a wei ght- average_nol ecul ar wei ght of 100,000 to
800, 000. 5 15. A devel oper acéﬁrding to any of clains 11-14,
wherein said vinylidene fluoride polynmer has an average particle size of

0.05to 1 [err], 16. A devel gper_accorgding to apy of clains 11-15, which
“Njurther conpris&8 ARoPIANPE ??ng‘ﬂﬁmﬂ%rghaanﬁ %El e ¥AeXpecific surface

" @rea according to the nitrogen adsorption nethod of 0.5 to 500 [err]/g. 17.
A devel oper according to claim16, wherein said inorganic fine powder is

hydr ophobi c coIIoidai$§ikhcge98 Ly é°°rd%%?g%%ia%fhgﬁégggﬁﬁﬁ ?fgpgding

to any of clainms 11- erern sard toner e specific

surface area acgpedlig %%éhﬁgv%ﬁ@a&a ﬁﬂ&&ﬁpaé g;g%f%%?ghgé 72 Jg‘%&ﬂtle”lf 9

and contain nagnetic powds ng a Mhs' hard s of ! ( _
hydr ophobi ¢ col 4gkfabe Shb168utlr wOOYREMoES160; 006565 866 hobde vinylidene

fluoride pol yner
5 - 15. A developer'aCCOrding to any of claiﬁs 11-14,
o ' wherein said vinylidene fluoride polymer has an average

particle size of 0.05 to 1 pm.

16. A developer according to any of claims 11-15,
which further comprises inorganic fine'powder haVing a
10 BET specific surface area accoraing to the nitrogen

adsorption method of 0.5 to 500 m2/g.

17. A developer according to claim 16, wherein
said inorganic fine powder is hydrophobic colloidal

silica powder.

15 18. A developer according to any of claims 11-17, -
wherein said toner particles have a BET specific surface

area according to the nitrogen adsorption method of 2

to 20 mz/g and contain magnetic powder having a Mohs' —_




- 35 - 19. A devel,oper according to claim 18, wherein said nagnetic_powder
is contained in an amount .of 10 to 70 w.% of the toner. 20. A devel opeP
according to any of claims 11-19, 5  which further conprisés-earrier __

~ (partiicles. 21. A devel oper substantially as described herein Mﬁth”referggge
ito any of the Exanples (excluding Conparative Exanples). 4

- 35 - | - .
19. A developer according to claim/ﬁs, wherein o f%?g

. ,/ !
said magnetic powder is contained in an amount of 10

to 70 wt.% of the toner.

20. A developer according to any of claims 11-19,

5 which further comprises carrier particles.

21. A developer substantially as described herein
with reference to any of the Examples (excluding

Comparative Examples).
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