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TITLE OF THE INVENTION

Toner for Developling _Electrostatic Charge
b4

Image

BEACKGROUND OF THE INVENTION

Field of the Invention

This invention relates to a toner for
developing electrostatic charge’ latent images in the.
electrophotographic method or the électrostatic
recording method.

Related Background Art

In toners for developing electrostatic charge
images, since it is difficult to obtaian stable
chargeability with the binder resin alone used
therefor, it has been practiced to add a charge
controllable substance such as a dye or a pigment for
controlling the toner to desired triboelectric
chargeability.

As the compound for controlling.the positive
charging of the toner practically abplied in this
field of art, there is a nigrosine type dye. On the
other hand as the compound for controlling negative
chargeability ¢f the toner, there may be included
metal containing compounds as disclosed in Japanese

Patent Publication Nos. 45—~26478 and 55—-42752. These

compounds have excellent characteristics among the
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1 c¢harge controllable subséances proposed in the prior
art with respect to the performance of imparting
charges to toner particles, and could provide a toner
capable of giving practically satisfactory images in

$ as copying machine or a page printer under ordinary
environmental conditions.

However, under the progress of
personalization, speed acceleration, multj-
functionalization in image forming devices according

10 to the electrophotographic method or the electrostgtic
recording wmethod, it has been demanded to have a toner
which has more excellent environmental stability, good
durability stability and can give an image having high
inage density without fog, enriched in resclving power

18 with sharp contrast and also excellent in gradation
reproducibility, Various developing method, including
not only the fositive developing method, the analog
developing method, but als¢ the reversal developing,
the digital developing, the low potential developing

20 have been used. S

With miniturization and personalization,
toners are used increasingly in places where there is
no air conditioning under high temperature and high
humidity in tropiecal districts or under low

25 temperature and low humidity in inland districts, and

must give stably images of high quality even under
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1 severe envirenment., Further, with acceleration of
speed, images of high quality must be provided stably,
while standing use of a lérgegamount of the toner at
one time and continuous use over a long term.

S The performance demanded for the tomer is not
only developability, but various starting materials
have been emploved for improving fixing
characteristics, off-set resistance, cleaning
characteristics, antiblocking characteristics., With

10 such improvements, the triboelectric charges on the
material. are greatly changed and the function oftfhe
charge controlling agent is not satisfactory only with
the function of enhaneing the charges of the toner,
but it has been demanded to "control' constantly the

15 charged amount of the téher.

Under such situation, the image forming method
employing a m;gnetic tonex containing magnetic powder
in the toner has been frequently used. With the
progress of such technigue, it has been desired to

20 have a magnetic toner having well controlled

chargeability.

SUMMARY OF THE INVENTION

An object of the present invention is te
25 provide a toner which c¢an give a stable toner image

without influence from changes in environment such as
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temperature change, humidity change.

Another object of the present invention igs to
provide a toner which is ekcelgent in durability and
can give a constantly stable image even in continuous
use for a long ternm.

A further cobject of the present invention is
to provide a toner which gives & tomer euriched in
resolving power and fine line reproducibility.

Still another object of the present invention
is to provide a toner which is constantly high in
density and without fog.

A still furthex object of the present
invention is to provide a toner which is capable of
forming a toner image revealing densely fine image and
révealing sharpiy an image such as graphic image.

still qpother object of EPe present Iinvention
is to provide‘a toner which can apply to both low
speed machine and high speed nachine.

A still further object of the present invention
is to provide a toner without Jowering in peﬁtofmance
even when left to stand for a long term.

According to the present invention, there is
provided a toner for developing electrostatic lstent
images, comprising:

100 parts by weight of a binder resin

ingredient;
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1 20 to 200 parts by weight of magnetic powder;
and
0.01 to 10 parts by keigpt of a compound

represented by the following formula:

X Y ' ) < v
'/'M\\ {C1] or T4
Y X Y/ \X

B~ N=—==N ~"A B{N——-N—A
10 : )
wherein A represents phenylene group, which’
may have nitro group, halogen atom, alkoxy

group having 1 to 18 carbon atoms, alkyl group
having 1 to 18 carbon‘atOms, alkenyl group
15 having 2 to 18 carbon atoms, aralkyl group
having ? to 18 carbon atomg or aryl group
having’; to 18 carbon atams as the
substituent; B reprasents phenylene group,
naphthylene group which may have nitro group,
20 . halogen atom, carboxyl group, anilide group,
alkoxy group having 1 to 18 carbon atoms,
carboxyester group having 2 to 18 carbon
atoms, alkyl group having 1 to 18 carbon
gtoms, alkenyl group having 2 to 18 carbon

25 atoms, aralkyl group having 7 to 18 carbon

atoms or aryl group having 6 to 18 carbon
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1 atoms as the gubstituent: X and Y each
‘ R

represent -0-, —-C00-, -5~ or —ﬁ—’
(R 1s hydrogen or alkyl having 1 to 4 carbon
atans; M repesents scandium, vanadium,

5 manganese or zine; C represents hydrogen,
sodium, potassiunm, ammoni;m or organic
ammonium; with proviso that when A or B has
plural substitutents, they may be either the
same or different. .

bR

DETAILED DESCRIPTION OF THE INVENTION
fhe present inventors have studied intensively

about & magnetic toner which is stably charged
negatively even undex eﬁvironment of either normal

15 temperature ané normal humidity. lower temperature and
lower humidityaor higher temperature and higher
humidity, and‘gives stable images for a long term, and
consequently found that the magnetic toner containing
the compound represented by the above formula is

20 particularly excellent. The present invention has
been accomplished by finding that the compound
represented by the above formula to be used in the
present invention is stable with lapse of time, little
in nois;ure absorption and, when contained in a

25 magnetic toner, is a charge controlling agent of good

quality which can give a toner with excellent

-
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1 electrophotographic characteristics even under low
bhumidity. .
Further, it has beén g}so‘found that said
compound is a charge controlling agent which is little
5 inhibited in charge controllability by magmetic powder
and other colorants such as pigments or dyes, when
employed together with such materials,
The compounds represented by the above formula
to be used in the present ivmention has good
10 dispersibility into a resin, and the toner containgd
§s stable in triboélectrig charges between magnetic
particles, between magnetic toner and carrier and
between magnetic toner and toner carrier such as
sleeve including magnetic field generating means, and
15 also sharp and ﬁniforn in distribution of
triboelectric charges, and can beseasily controlled to
triboelectric‘charges suitable for the developing
system usad.
As the method for iwparting said compound to
20 the toner, there are the method added intermally of
the toner and the method externally added, but the
method internally added is preferably with respect to
durability and stability. The amount of ‘these
comounds may be determined depending on the kind of
25 the binder resin, presence or absence of additives

optionally added, the toner preparation method
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1 including the dispersing method, and is not limited to

10

one kind, but {; Is used in the range of 0,1 to 10

parts by weight, preferable 0.5 to 5 parts by weight

F

per 100 parts of the binder resin.

The preferable compounds according to the

present invention are represented by the following

formulae (I) to (VI).

Among these compounds, titanium

complex compounds are preferred with respect to

successive copying of a large number of sheets undex

the conditions of low temperature and low humidity.

(R3)y
(31)1 C)
15 - N'N ®
(R2)
m x\ /Y N
M
VAN
Y X (Rz)m
0 M*
20
< (R1),
B (R3)
25
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fIn the formulae (I) to (IV), R1 represents alkyl
group having 1 to 18 carbon atoms, alkenyl greup
having 2 to 18 c¢arbon atoﬁs. ﬁralkyl group having 7 to
18 carbon atoms or aryl ¢group having 6 to 18 carbon
atoms; Rz represents hydrogen. halegen, nitro, or
alkoxy having 1 to 18 carbon atonms: RS represents

hydrogen, halogen, nitro, carboxyl, 'anilide or alkyl

having 1 t0 18 carbon atoms, alkenyl group having 2 to

18 carbon atoms, aralkyl group having 7 to 18 carbon
atoms, aryl group having 6 to 18 orbon atoms, alkoxy
group having 1 to 18 carbon étoms or carboxyeste£
group having 2 to 18 carbon atoms; X and ¥ each
represent -0-, -CO00-, =S~ or —NR4 (R4 is alkyl having
1 to 4 carbon atoms); M represents scandium, vanadium,
manganese or zine; C represents hydrogen, sodium,
potassium, ammopium or organic gmmonium; 1 represents
1 or 2; m and g.each represent 1, 2 or 3; with proviso
that when having plural substituents, they may be

either the same or different.]

1 1] , At~ N ——N - B!
A—N====N7B o i \
M fcl € ’ //Tl\\
/7 \ (V) Y p.4
//;Y \\\ // \\\ L
' -~ =====N —A
B~ N ———N A" B~ N
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1 [(In the fo¥uirlae (V) and (VI), al represents phenylene
group, which may have nitro grouﬁ, halogen atom or
alkoxy group having 1 to 18 carbon atoms as the
substituent; 5! represents pgenylene residue or

5 naphthylene rasidue which may have nitro group,
haloden aton, carboxyl group, anilide group or alkoxy
group having 1 to 18 carbon atoms or carboxyl ester as
the substituent; X and Y each represent_-q-, -C0Q-~, —-5-
or —NR—~ (R is hydrogen or alkyl having 1 t¢o 4 carbon

10 atoms): M represents scandium, vanadium, manganese or
zinec; C represents hydrogen, sodium, potassium,
snmonium or organig ammonium; with proviso that when
having plural substituents, they may be either the
same or different.]

15 Said cuﬁpound to be used in the present
invention czan Ee obtained by treating an azo compound
capable of fofﬁing a metal comp;ex with a metal
imparting agent.

In the above formulae, A should'pfeéerably

20 have an alkyl group having 1 to 8, preferably 4 to 8
carbon atoms, with respect fo dispersibility in the
binder resin. With respect to negative triboelectric
chargeability, A should preferably have chlorine atom
or nitro group.

25 For example, 4-methyl-6-chloro-2-—aminophenol

is diazotized, coupled with B-naphthol, treated with
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1 an inorganig& manganese salt and then filtered at pH 3
or lower, and the precipitates are washed to pH 6 to
7. whereby the compound No. 1 is obtained. Counter—
o
ions ¢an be varied by the subsequent treating

5 conditions.

Conpound No, 1

10 FJHs @ . ©
-
0 0 .

c2

"

s . o/ o o2
- )
() I

20

Other specific examples of the compounds to be
used in the present invention may include, for
example, the following compounds, which can be

25 synthesized according to similar methods,

_—
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1 Compound No. 2

Ce
N=N
5
0
/
/?i
N\
g O
N=N
10 : cg CHa

15 Compound No. 3

# | (CH3)2BCoHS o
3-8

CO0H

20 @
H

HoOoC

‘N N@
(CHz2) 2CC 0 5

25
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1 Compound No. 4

(CH3)2CC2Hs

NO2

10 @ (CH3)2CC2H 5
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The following compound No. 6 is obtained by
diazotizing 2-aminophenol, followed by coOupling with
phenol, treating the produbt with an inorganic
g
manganese salt and filtering the treated product at pH

3 or lower, and then washing the precipitates to pH 6 -

1.

Compound No. S

Qe ]
0\ /Q . :

Mo HGB
\
0/ o
| &
-

Compound No. 6

.

. o
. @ S/
0 0
\ /
v
7\ )
g o
OSECN
c

2
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Compound No. 8
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In the present invention, charge controliing:
agents kpown in the art may be also employed,—if they
da not exart deleterious inf%uences.

In the magnetic toner of the present
invention, any desired suitable pigment may be also
added., For example, there may be employed dves or
pigments such as carbon black, iron black,
Phthalocyanine Blue, Ultramarine, quinacridone,
Benzidine Yellow, etec.

The binder resin to be used in the p;esent
invention may include homopolyners or'copolymergfof
vinyl type compounds shown below: styrene and
derivatives thereof such as styrene, o-methylstyrene,
m-methylstyrene, p-methylstyrene, p-methoxystyrene., p—
phenylstyrene, p-chlorostyrene, 3,4—dichlorostyrene, p-
ethylstyrene, Z,4-dimethylstyrene, p—n-butylstyrene, p—
tert-butylstyéene, p—n—hexylstyrene, p-n-octylstyrene,

p~n-nonylstyrene, p—n—decylstyrene, p—n—

'dodecylstyrena: ethylenically unsaturated monoolefins

such as ethyvlene, propylene, butylene, isobutylene;
unsaturated polyolefinas such as butadiene; vinyl
halides such as vinyl ohloride, vinylidene chloride,
vinyl bromide, vinyl fluoride: vinyl esters such as
vinyl acetate, viny) propionate, vinyl benzoate: a—
methylene aliphatic monocarboxylic acid esters such as

methyl methacrylate, &thyl methacrylate, propyl
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1 methacrylate, n~butyl methacrylate, isobutyl
methacrylate, n-octyl methacrylate, dodecyl
nethacrylate, z—ethylhexyl.meghacrylate, stearvl
methacrylate, phenyl methacrylate, dimethylamincethyl

5 methacrylate, diethylaminocethyl methacrylate; acrylic
acid esters such as methyl acrylate, ethyl acrylate, n—
butyl acrylate, iscbutyl acrylate, propyl acrylate, n-
oetyl ﬁcrylate, dodecyl acrylate, 2-ethylhexyl
acrylate} stearyl acrylate, Zz-chloroethyl acrylate,

10 phenyl acrylate: vinyl ethers such as vinyl methyl
ether, vinyl ethyl ether, vinyl issbutyl ethex; éinyl
ketones such as vinyl methyl ketone, vinyl hexyl
ketone, methyl isopropenyl ketone; N—vinyl compounds
such as N-vinylpyrrole, N-vinylcarbazole, N-

15 vinylindole, N-vinylpyvrrolidone:; vinylnaphthalenes:
acrylic acid oy methacrylic acid derivatives such as
acrylonitorilé, methacrylonitorile, acrylamide; vinyl
compound ‘derivatives having carboxyl group as acrylice
acid, mgthagrvlic acid, maleic acid, fumaric acid;

20 half esters such as maleic acid half ester, fumaric
acid half ester: maleic anhydride, maleic acid ester,
fumaric acid derivatives.

Further, as other binder resins, polyester,
polyurethane, epoxy resin, polyvinyl butyral, rosin,

25 modified rosin, terpene resin, phenol resin, aliphatie

or alicyclic hydrocarbon resin, aromatic petroleunm
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1 resin, halo~paraffin, paraffin wax may be included.
These can be used either singly or as a mixture.
With respect to off—:;t resistance to hot
rollers and developing characteristics., = styrene
5 copolymer crosslinked with a crosslinking agent such
as divinylbenzen is preferred. Particularly, a
styrene—-g-methylene aliphatic monomer carboxylic acid
alkyl ester—-divinylbenzene copolymer or a stéréne—
acrylic acid alkyl ester—divinylbenzene copolymei is
10 preferred as the binder resin.

As the binder resin for itoner to be prov;ded
for the pressure fixing system, low molecular weight
polyethylene, low molecular weight polypropylene,
ethylene-vinyl acetate copolymer, ethylene~acrylie

15 acid ester copolymer, higher fatty acids, polyamide
resin or polyegter resin can bes.used either singly or
as a mixture..

The magnetic toner of the present invention,
when used as the two—component developer, is useé ag a

20 mixture with carrier powder. As the carrier which can
be used in the éresent invention, powder having
magnetic properties such as ferrite powder, nickel
powder, glass beads and these treated on the surface
by coating with a resin may be included.

25 As the magnetic material to be contained in

the magnetic toner of the present invention, there may
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1 be included iron oxide such as magnéetite. maghewmaite,

10

ik

20

5

ferrite, and other iron oxides containing other netal

oxides; meals such as Fe, Co, Ni, or alloys of these
¥

P

metals with metals such as al, Co, Cu, Pb, Mg, Ni, Sn,
Zn, Sb, Be, Bi, €d, Ca, Mn, Se, Ti, W, V, and mixtures
thereof. These ferromagnetic materials should .
preferably have an average particle diametexr of 0.1 to
2 pm, and magnetic characterisiiés by application of
10 K Oersted (Oe) of a coercive force of 20 to 150
Oersted (Oe), a saturated magnetization of $0 to 200
emu/g ( preferably 50 to 100 emu/g), a residual ~
magnetization of 2 to 20 emu/¢g. The amount contained
in the toner may be 20 to 200 parts by weight,
particularly pr'efera‘bly 40 to 150 partes by weight, per
100 parts by weight of the resin component.

The toper of the present invention may be also
mixed with aﬁ additive, 1f desired. As the additive,
there are lubricants such as Teflon, polyvinylidene
fluoride, fatty acid metal salts; ?brgsives such as
cerium oxide, strontium titanate, silicon carbide:;
fiow property imparting agent or caking preventive
such as colloidal silica, alumina; electroconductivity
imparting agent such as carbon black, tin oxide:
fixing agent such as low molecular weight
polyethylene. Particularly,in case the toner of the

present invention is used as one-component developer,

\—
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1 it is preferable for improvement of triboelectric
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chargeability with the sleeve to use fine barticles of
hydrophobic colloidal silica with a BET specific
surface area according to the nitrogen gas adsorption
method of 70 to 300 mz/g nixed in the toner in an
amount ¢f 0.1 to 3% by weight based on the weight of
toner. PFor the purpose of improving mold release
property during hot roll fixing, about 0.5 to 5% by
waight of a waxy substance sucﬁ as low molecular
weight pelyethyilene, low molecular weight
polypropylene, low malecular .weight propylene—etﬂ&lene
copolymer, microcrystalline wax, carunauba wax, sazol
wax, etc may be also added.

As the method for preparing the toner
according to th; present invention, there is the
method in which the constituent materials are
thoroughly miied by a mixer such as ball mill, then
kneaded by'use of a melting kneading machine such as
hot rolls, kheader or extrudey and, after cooling and
solidification, crushed and classifiad to obtain the
toner, Further, there is the sptray drying method in
which the constituent materials are dispersed in s
binder resin solution and thereafter the dispersion is
dried by spraying. Further, there is the
polymerization toner preparation method in which

predetermined materjials are mixed in a monomer which

-
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should constitute the binder resin to form =a
suspension, followed by polymerization; to obtain the
toner. Further, in microéapgule toner having core and
shell, the method of incorporating predetermined
materials in a core or a shell material or both can be
applied,

In the present invention, the volume average
particle size of the magnetic toner particle may be 3
to 20 um, preferably 4 to 15 uym. In the present
invention, the volume average particle size of the
toner is measured by means of Coulter Counter TX;II
Model {produced by Coulter Co.), to which N interface
outputting number distribution and volume distribution
(prqduced by Nikkaki) and cX~1 personal computer
(produced by Canon) are connected, and an electrolyte
of first grade,sodium chloride is used to prepare an
aqueousle Nébl golution. As the measuring method,
into 100 to 150 m] of the above electrolyte aqueous
sovlution is added 0.1 to 5 ml of a surfactant,
preferably alkylbenzenesulfonate, and further 2 to 20
ng of a sample to be measureé is added. The
eleétrolyte containing the sample dispersed therein is
subjected to dispersing treatment by a sonication
disperser for about 1 to 3 minutes, and the particle
size distribution of particles of 2 to 40 p is measured

with the number as the standard by the above Coulter
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Counter TA-II Model by use of 100 p aperture. The

—value determined is the volume average particle size.

5

10

1s

20

25

The toner of the present invention should
preferably have an acid value of the soluble
components of the toner in tetrahydrofuran of 50 or
less, more preferably 25 or less. If the acid value
of the soluble components of the toner js not higher
than the above value, the charge controlling action of
the compound te be used in the present invention can
function most effectively, exhibiting more excellgnt
developabélity, whereby an image of high ¢quality can
be given. If the acid value exceeds 50, excessive
charges may be effected under low humidity to lower
developability..

The value of acid value in the present
invention is a pumerical value represented in mg of
potassium hydfaxide necessary for neutyalizing 1 g of
a sample, and measured as follows. A solution of 2 g
of soluble components dissolved in 200 g of a solvent
mixture of toluene/ethanol=2/1 is titrated with 0.1 N
potassium hydroxide solution with phenolphthalein as
the indicator.

In the toner for thermal fixing according to
the present invention, the tetrahydrofuran soluble
components of the toner should preferably have a

number average molecular weight (¥n) of 2,000 to
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1 20,000 and a weight ‘average molecular weight of 60,000
to §,000,000+ preferably 50,000 to 3,000,000, with the
Mw/Mn ratio being 10 or ﬁighgr, preferably 20 to 200.

In the present invention, the values of Mw and

5 Mn are calculated from the values measured by gel
permeation chromatography. The measurement is
conducted by flowing tetrahydrofuran as the solvent at
a flow rate of 1 ml per ninute at a temperature of 25
°¢c, and injecting 0.5 ml of a sample solution

10 containing 8 myg/ml of a sample in tetrahydrofuran. As
the column,; it is breferable to combine a plural;ty of
commercially awvailable polystyrene gel c¢olumns for
measuring adequately the molecular weight regions of
103 to 2 x 106. for examplie, the combination of p-

15 Styragel 500, 103. 104. 105 produced by Waters Co. or
the combination of Shodex A-802, 803, 804, 805
produced by sﬂowa Denko Co. is preferred. 1In
molecular weight measurment of a sample, the moleculax
weight distribution possessed by the sample is

20 calculated from the relationship between the
logaritbhmic value of the calibration curve prepared
from geveral kinds of mono—dispersed polystyrene
standard samples and the count number. As the
standard polystyrene samples for preparation of the

25 calibration ¢urve, for example, those of molecular

2 3

‘

weights of 6 x 102, 2.1 x 107, 4 x 10°, 1.75 x 10°

-\_____\
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1 5.1 x 3104, 1.1 x 105, 3.9 x 105, 8.6 x 105, 2 x 106,

10

i5

20

25

4.48 x 10s produced by Pressure Chemical Co. or Tove
Sada Keogyo Co. may be eﬁploged, and at least about 10
kinds of standard polystyrene samples nay be
appropriately employed. For the detector, a RI
(reractory indec) detector is used.

Further, in the toner for thermal fixing
kneaded and pulverized, when the tetrahydrofuran
insolubles of the resin component in the toner is 70%

by weight, preferably 10 to 60% by weight, more

preferably 10 to 50 % by weight, the compound to be

used in the present invention can be well dispersed in
the toner to exhibit effectively thé charge
controlling action. Jf the tetrahydrofuran insolubles
is less than 10% by weight, the compound teo be used in
the present ingention is poorly dispersed, whereby
variance appeérs in the toner particles to give
inferior durability and sometimes the procblems such as
lowering in demsity during usage or occurrence of fog
may be caﬁsedl If it is over 70% by weight, there are
such problems that fixing badness may occur or that
kneading is not sufficiently effected when using the
kneading method. - With re;pect to fixing
characteristics, the binder resin should preferably

contain 30 to 90% by weight of tetrahydrofuran soluble

components.
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The tetrahvydrofuran insolubles in the present
invention refer to the ratio of the polymer portion
which is insoluble in the éolggnt {tetrahydrofuran).
The tetrahydrofuran insolubles are Aefined by the
value measured as follows.

A certain amount (W l1lg) of a toner is welighedqd,
extracted with Soxhlet's extractor by use of &
cyiindrical filter paper {(No. 86R, produced by Toyo
Roshi) to remove the soluble components in the polymer
with the solvent, and further the sample remained
without extraction is dried and weighed (W 2g).

When the weight of the solid insoluble
components such as magnetic material, silica contained
in the toner is'defined as W3, the tetrahydrofuran
insolubles are calculated as:

A W2 - W3

Specifically, 0.5 to 1.0 g of a toner sanmple is

weighed, placed in a cylindrical filter paper, applied

'to Soxhlet's extractor, and extracted for 6 hours with

the use of 100 to 200 ml of THF as the solvent.

The present invention is described in more detail
by referring to the following Examnples, ?ut the
present invention is not limited to these Examples.
Parts in the following formulations are parts by

weight.
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In Exaiiples and Comparative examples, the charges
and the weight of the toner layer per unit area in the
developing region on the {oneg carrier (sleeve) were
determined by use of the absorption system Faraday
gauge method. The absorption system Faraday gauge
systen method comprises urging its outer cyinder
against the toner carrier to absorb substantially all
of the toners on a certain area &f the carrier to
collect the toners into the immer cylinder filter, and
the weight of the toner layer per unit area on the
toner carrier can be calculated from the weight éain
of the filter, At the same time, by measuring the
charges accumulate in the inner cylinder ghielded
alectrostatically from the outside, charges per unit
area and per unit weight on the toner carrier can be
determined. (The absorption syftem Faraday gauge
methad is int;oduced in, for example, Journal of
Electrophotagraphic Society of Japan, -Vo. 11, No. 1.

ete.)

Exaﬁple 1

Styrene - butyl acrylate — divinylbenzene

copolymer (monomer weight ratio 70/30/1)

100 parts
Magnetiec iron oxide (average particle
size about 0.2 um) 60 parts
[~
{ S—
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Compound No. 4 (average particle size:
a}?out 4 um) . 2 parts
@
Low molecular weight polypropylene
3 parts

After the sbove naterials were preliminarily
nixed. the mixture was kneaded on two rolls heated to
150 °c, and after -cooling coarsely crushed by a cutter
mill and pulverized by a pulverizer by use of jet air
stream, and further classified by use of a wind force
classifier to obtain fine powder with a volumne average
particle.size of 11 um having negative triboelectiric
chargeability. This was called magnetic toner No. 1,
and 100 parts of the magnetic toner No. 1 were well |
mixed with 0.4 parts of hydrophobic calloidal silica
having negative triboelectric Shargeability {BET
surfsace areai‘;oo mzlg) to obt;in a developer Ko. 1.
The physical properties of the toner No, 1 and the
developer No. 1 are showh in Table 2.

By use of the toner, copying test was perfomed
under ordinary environment in a copying machine with
copying speed of 50 sheets of A4 size papers pex
minute (trade name NP-7550, produced by Canon) to
obain an image of high quality faithful to the

original. As the result of copving test repeated for
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1 30,000 sheets, good images could be obtained stably

1o

during the test, and the density was maintained at 1.3
to 1.4, without fog recchiizggc}, and also reproduction
of thin letter was excellent without narrowing of line
observed. Further, similar results were obtained
under low temperature and low humidity of 15 %¢ and
10% RH, and under high temperture and high humidity of
30 °c and 5% RE.

The charged quantity was measured by blow—off (TB;

200, produced by Toshiba Chemical Co.) after 1 g of

the developer No. 1 and 8 g of the iron powder

i5

20

28

carrier (200/300 mesh) were accurately weighed and

thoroughly mixed.

Conparative example 1

In the same wasner as in Example 1 except for
using COmpara%ive compound No. 1 in Place of the
Compound No. 4, Comprative toper No. 1 with a volume
average particle size of 11 pm was prepared. By
mixing 100 parts of Comparative toner No. 1 and 0.4
parts of said hydrophobic colléidal silica,
Comparative developer No. 1 was prepared,

By use of the developer No. 1 in Example 1 and
Comparative developer No, 1 in Comparafive example 1,
continuous copying tests were conducted under the

environmental conditions of low temperature and low
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° idi 10% RH). The
1 humidity (téfiberature 1§ o} hum:.d’flty

1.
results are shown below in Table
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Table 1
Copied sheet number
Initial "2 100 sheets 1,000 sheets
Triboelectric / Image Triboelectric/ Image Triboelsctric / Image
Charges Density Charges Density Charges Density
{nc/g) (pe/g) (ne/g)
Inventive -7 1.35 - 1.30 - )
Developexr /1.3 » L 8/ 1.30 '
No. 1
Comparative -8 / 1.35 -10 / 1.15 -11 / 1.10
Developer
No. 1
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1 The triboelectric charges in the above Table
are triboelectric charges in the developer on the
sleeve in the developing fegisn at the developing
instrument In the copying mac;ine.

8 As is apparent from the results in the Table,
the developer No. 1 of the present.invention is stabhle
in triboelectric charges of tﬁe developer on the
sleeve under low temperature and low humidity
environment, and therefore small in fluctuation of the

10 image density. 1In contrast, in the case of
Comparative developgr No. 1, when the number of
copying papers bhecomes greater, triboelectric charges
of the developer on the sleeve are incereased, whereby
toner can be migrated from the sleeve to the

15 photoasensitive drum, resulting in lowering of image

density.

Example 2
Styrene-butyl acrylate—divinylbenzene
29 copolymer (monomer weight ratio 70/30/1)
" 100 parts
Magnetioc iron oxide {average particle
size: about 0.2 um)
60 parts
25 Compound No. 1 {average particle size:

about 4 um)
2 parts

_—
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Low molecular weight polypropylene
3 parts

After the abave.matgrials were preliminarily
mixed, the mixture was kneaded on two ralls heated to
150 °C, and after cooling coarsely crushed by a cutter
mill and pulverized by a pulverizer by use of jet air
stream, and further classified by use of a wind force
classifier to obtain fine powder with a volume average
particle gsize of 11 jib (magnetic toner No. 2), and 100
parts of the magnetic toner No. 2 were well mixed with
0.4 parts of hydrophobic colleidal.silica to obtain a
developer No. 2. The physical properties of the toner
No. 2 and the developer No, 2 are shown in Table 2.

By use of the developer, copylng test was
performed under'ordinary environment in a copying
rachine (tradeéname NP-7550, produced by Canon) to
obhtain an imaée'of high quality faithful to the
original. As the result of copying test repeated for
50,000 sheets, good images could be obtained stably
during the test, and the dernsity was maintained at 1.3
to 1.4, without fog recognized. Although the
developer No. 2 had good developing characteristics
even ander low temperature and low humnidity

environment, it was slightly inferior in durability as

28 compared with the developer No. 1 in Example 1,
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- Example 3
Styrene-butylmethacrylate—
a

monobuty) maleate-divinylbenzene
5 copolyner {(monomer weight ratio=

80/18/5/0.6)

100 parts
Magnetic iron oxide (average
particle size: about 0.2 um)
10 60 parts
Compound No. 3 (average particle )
Size; about 4 um)

1 pazxts
Low molecular weight polypropylene '
1% ' 3 parts
Accordiqg to the same ng}hod as in Example 2
except for usixlxg. the above materials, a magnetic toner
No. 3 with a volume average particle size of 12 ym was
obtained bv_mea.ns of an extruder as the kneading
20 device. By mixing 100 parts of the magnetic tonexr No.
3 and 0.4 parts of said hydrophobic colloidal silica,
a developer No. 3 was prepared. The physical ‘
properties of the toner No. 3 and the developer No. 3
are shown in Table 2.
256 When printout test was conducted by a

commercially available laser beam printer (trade name
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1 LBP-CX, produced by Canon), high resclution images
were obtained., As the result of repeated printing of
3,000 sheets, the density'was{}maintained at 1.30 to
1.40, without fog recognized. Further, according te

5 similar tests under the respective environments of 15

9, 10% RH and 35 °C, 80% RH, excellent images were

obtained similarly under the ordinary environment.

* Comparative example 2

10 According to the same method as 1n Example 2
except for using. 2 parts gf a monoazo compound
chromiunm complex shown below in place of the compound
No. 1, Comparative magnetic toner No. 2 with a volume

average particle size of 11.5 um was ‘obtained:

15
Noz—@-u=u ;
0 O
20 '\c? He
- RN
o0 0
) N=N-@—N02
" @ i
25

By mixing 100 parts of Compaxative magnetic toner No. 2

_
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1 and 0.4 parts of said hydrophobic colleidal siliea,
Comparative developer No. 2 was prepared. The
physical properties of the‘magfetic toner No. 2 and
Comparative developer No 2 are shown in Table 2.

5 As the result of the copying test conducted
similarly as in Example 2, good results were obtained
up to 80,000 sheets, but the density was lower as
compared with Example 2, namely 1.1 to 1.2. Further,
under the environment of low temperature and low

10 hunidity of 15 °C and 10% RH, density was gradually

lowered, until the density becapme 1.0 to 1.1 in

copying after 20,000 sheets.

Comparative example 3

13 ACCOrdin.g to the same method as in Example 3
except for using 0.5 parts of a gmnoazo compound
chromiun compl'ex shown below in place of the compound
No.. 3, Comparative magnetic toner No. 3 with a volume

average particle size of 11.5 um was obtained:

20 - _
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1 By mixing 160 parts of Comparaive magnetic toner No. 3
and 0.4 part of the hydrophobic colloidal'silica,
Comparative developer No. 3 was prepared. The
physical properties of comparative magnetic toner No.

5 3 and Comparative developer No. 3 are shown in Table
2.

As the result of the copying test conducted
"similarly as in Example 3, good images #éré obtained
up to 3,000 sheets, but the density was loWeé as

10 compared with Example 3, namely 1.2, Further, under
the environment of 15 °C and 10% RH, density Was‘
unstable to be fluctuated between 1.1 and 1.3, and the

image cbtained was slightly fogged.
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Table 2 Ptopertlaa of Reaspective -
Toners and Developers s
Magnet lc (10% B ~ Malecular
. s) Charged
Hagnetic Tetrahydrofuran | A -1 Cheracteristic ATOURE Helght
Toner No. insolveles Value [Coexcive[Saturation | Reaidual
Forca Nagn?tizat; M:gnetiza- (x6/78) | un M
0, 0 ion {(epmu/g) tion . .
(%> (Oe) : foam/g) :
e Je 1 Magnetic '
ranpe Toner No. 1 32.1 1.1 132 30.3 5.9 -11.5 | 5,000 | 200,000
Magnetic ,
Example 2 | maoos ne, 2 81,5 1.2 134 40.5 5.8 | = 12.7| s,00a | 200,000
‘Magneatic : . - .
Example 3 | po900 0. 19.¢ 12.5 128 28,4 4.8 | ~ 12,3 7,000 180,000
Comparativel Comparative
.Exsmple 1 | Magnetic 1.7 1.3 113 1.1 5.7 - 13.6 | 6,000 | 200,000
Toner No. 1
comparatIve] Comparative N -
Example 2 | Megnetlc 30.¢8 © 1.5 19! 29.6 5.5 - 9.1 6,000 |200,000
Tonex No, 2 . .
Comparative] Comparative
Erample 3 | Hagnetic 34.6 12.2 129 1.4 4.4 | —13.5] 7,000 | 250,000
" | Tonez No. 3 .
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1 Example 4
Styrene~butyl acrylate-divinylbenzene

c¢opolymer (monomer weight ratio 70/30/1}

100 parts
S Magnetic iron oxide (average particle
size: about 0.2 unm)
55 parts

Compound No. 2 (average particle size:
about ¢ pm)
10 ' 2 parts
Low molecular weight polypropylene
3 parxrts
After the above wmaterials were preliminarily
mnixed, the mixt?re was roll milled on two rolls heated
15 to 150 °C, and after cooling coarsely crushed by a
cutter mill and pulverized by a pulverizer by use of
jet air strea;, and further classified by use of a
wind classifier to obtain fine powder with a volume
average particle size of 11 um (magnetic toner No. 4).
20 By mixing well 100 parts of the magnetic toner No. 4
with 0.4 part of hydrophobic colloid%l silicea, a
developer N;:.as was obtained. The physical properties
of the. magnetic toner No. 4 and the developer KNo. 4
are shown in Table 4.
25 By use of the developer No. 4, continuous

copying test of 30,000 sheets was performed under
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1 normal temperature and normél hunidity in a copying
machine with copying speed of 50 sheets of Ad size‘
paper per minute (commerc:iéllg,i available under the
trade name NP-7580, produced by Canon) to stably

5 obtain images of high gquality faithful to the original
during the test. The density was maintained at
1.30 to 1.35, to give sharp images without fog
recognized. Further, similar results were obtained
under low temperature and low humidity of 10 °c and

10 10% RH, and under high temperture and high humidity of
30 °c and 8o0% RH. )
The charged gquantity was measured by blow-off
(TB-200, produced by Toshiba Chemical Co.) after 1g of
the developer an'd 9 g of the :eron powder carrier

15 (200/300 mesh) were agcurately weighed and thoroughly

Comparative example 4

In the same manner as in Example 4 except fox
20 using Comparative compound No., 2 in place of the
Compound No. 9, CGmp;:ative toner No. 1 with a volume
average particle size of 11 um was prepared. BY
mixing 100 parts of Comparative toner No. 4 and 0.4

part of the hydrophobic c¢olloidal silica, Comparative

25 developer No. 4 was prepared.
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1 Comparative example 5

In the same nanner as in Example 4 except for
using Comparative compouné Noz 3 in place of the
Conpound No. 9, Comparative toner No. 5§ with a volume

3 average particle size of 11 pum was prepared. By
nixing 100 parts of Comparative toner No. § and 0.4
part of the hydrophobic colloidal silica, Conmparative

daveloper No. 5 was prepared.

i0 By use of the developer No. 4 in Example },
éomparative developer No. 4 in Comparative example 4
and Comparative developer No. 5 in Comparalve example
5, continuous copying tests were conducted under the
environmental conditions of low temperatutre and low

15 humidity (temperature 15 “C, humidity 10% RH). The

results are shown below in Table. 3.

20

25
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Table 3
Copied sheet number
Initial 1,000 .sheets 10,000 sheets
Triboelectric Triboelectric/ Image Triboelsctric / Image
Charges Charges - Density Charges Density
{ne/g) (uc/g) (pe/g)
Inventive =
"'6 1A 30 - " -~
Developer / 7/ 1.35 17 1.35
No. 4
Comparative - 30 - - 5
Developsr 7/ 1. 10 /7 1.20 10 /7 1.15
No. 4
Comparative .
Developer -7 / 1.35 -0 / 1.25 X =11 7 1.20
No. 5 '
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1 The triboelectri¢ charges in the above Table

190
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are triboelectric charges in the developer on the
sleeve in the developing fegggn at the developing
instruxzent in the copving machine.

As is apparent from the results in the Table,
the developer No. 4 of the present invention is stable
in triboelectric charges of the developer on the
sleeve under low temperature and low humidity
enviromment, and therefore small in fluctuation of thé

image density. In contrast, in the case of

Conparative developers No. 4 anéd No. §, when the

number of copying becomes greater, triboelectric
charges of the developer on the sleeve are increased

whereby toner can be migreted with difficulty from the

sleeve to the photosensitive drum, resulting in
lowering of image density. -
Example §

Styrene — butyl acrylate - divinylbenzene
copolymer (monomer weight ratio 70/30/3)
100 parxts
Magnetic iron oxide (average particle
si%ze: sbout 0.2 um)
"55 parts
.Conpound No. 5 (average particle size:

about 4 um)

2 parts
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1 Low molecular polypropylene

3 parts
"After the above métergals were permixed:; the
mixture was kneaded on two rolls heated to 150 °C, and
5 af?er cooling coarsely erushed by a cutter mill and
pulverized by a pulverizer using jet air stream, and
further classified by an air classifier te obtain fine
powder with a volume average particle size of 11 unm
(magnetic toner No. 5). By mixing sufficiently 100
10 parts of the magnetic toner No. § with 0.4 parts of
hydrophobic.colloidél silica a developer No. 5 was
obtained. The physical properties of the toner No. §
and the developer No. 5 are shown in Table 4.
By use of th; developer No. &, continuous
15 copying test of 30,000 sheets was carried out undex
normal temperatyre and normal hﬁmidity by means of a
copying machiné {trade name: NP-250RE, produced by
Canon) with copving speed of 25 sheets of A4 size
! papers per minute to obtain an image of high quality
20 faithful to the original. As the result of copying
test repeated for 30,000 sheets, good images which are
faithful to the manuscript could be obtained stably
during the test, and the density was maintained at
1.25 to 1.42, to give sharp images without fog.
25 Further, simjlar results were obtained under low

temperature and low humidity of 10 °C and 10% RH as

-

\
EW
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1 well as under high temperature and high humidity of 30
°c and 80% RE.
The guantity of charges was measured by blow-
off (TB~200, produced by Tosﬁiba Chemical Co.,) after
5 1g of the developer No. 5§ and 9 g of the iron powder

carrier (200/300 mesh) were accurately weighed and

thoroughly mixed.

Example 6

10 Stvrene — 2—ethylhexyl acrylate - divinylbenzene

copolymer (monomer weight ratio 80/20/2)
100 parts
Magnetic iron oxide (average particle

15 size: about 0.2 pm)
55 parts

- y
cOmpoﬁnd No. 6 (averag;;particle size:
about 4 um)
2 parts
20 Low molecular polyprapyiene
3 parts
A magnetic toner No.6 was obtained according
to the same method as in Example & except for using
the above mateérials. 100 parts of the magnetic tomer
25 No. 6 was mixed with 0.4 parts of hydrophobic

colloidal silica to prepare a developer No., 6. The physical

is Sheet Has Been Replaced
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l-properties of the toner No. 6 and the developer No. 6

are shown in Table 4.
When intermittent priﬁfout test was carried

out for 3,000 sheets by means'of a ¢ommercially

5 available laser bean printer (trade néme: LLBP~CX,
produced by Canon), sharp images with density of 1.23
to 1.39 and without fog were obtained. Further,
similar tests were carried out under the conditions of

15 °C and 10% RH, and of 30 °C and 85% RH to obtain

10 similar results.

Comparative example 6

Comparative magnetic toner No. 6 and
Comparative developer No. 6 were obtained according to
15 the same method'as in Example §, except for using 2
parts of dimethylsalicylic ac:d chromiun complex shown

below in place of the compound No. §.

CHs 0
0

- a 6-C cH
20 3
NI C
CH3 E-O/ 0 CHs

25 As the result of copying test conducted in the

sane manner as in Example 5, good results were

This Sheet Has Been Replaced %\
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1 obtained similariy as in Example 5 under normal
temperature and normal humidity, however, under the
environments of low temperaturd and low humidity, and
under high temperature and high humidity, slight

5 lowering in depsitv (1.08 to 1.21) and fog were
observed, which were particulariy conspicuous during

supplementing of toner.

15

o

29
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Table 4 Prnpart‘ien of 'Respect ive -
. Tonars and Devalopers ' L i
B Magnetic (10K § "~ Holecular
A ¢) Chaxged
Magnetic Tetrahydrofuran 3 L - cha:act:r.{stic T Amount Weight
. Insolvelea slue oexcive |Saturatiaon [.Residua
Tonexr Ko Force &fagnetizat;'rd?gnatiza- (1C/8) Mn Mw
A on {emu/fg) tion .
(%) ) (Do) ! g tems/g)

Magnetic .
Example 4} Tonar No. 4 35.4 1.5 118 29.2 4.1 -12.3 | 4,500 {210,000
Example 5| magnatic 1.2 1.4 114 28.4 3.9 -13.0 | 4,500 |210,000

!

) -l s/ -11.5 | 4,000 |150,000
Example 6| podnetis 3.9 1.9 121 25.9 1 ‘
Comparativel Comparative - 11 27.% ‘3.8 -13.5 {4,500 {210,000
£xample 4| Magnetio 34.8 1.7 2 '
' Toniaxr No.
Comparative] Comparative . _ ] 210. 040
Enample 5 | Magnetic 36.7 1.6 120 29.5 4.0 11.2 |4,500 2190,

Toner No. 9 .

Comparative -
Comparati¥el Niagnaric 5.4 1.5 118 28.0 4,1 8.9 |4,500 200,000

; Toner No, 6
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1 The magnetic tonexr of the present invention
can be used for a developing toner for visualizing
electrostatic images in the igage forming method such
as the electrophotographic method, the electrostatic

5 recording method and the electrostatic printing method
known in the art, and has excellent effects as
mentioned below.

{1) Triboelectric charges are unjform among
magmetic toner particles, and the amount of charges
10 can be controlled easily. During continucus usage for
a long term, or depending on the enviranment, thé.

amount of triboelecfric charges is not varied or
reduced to give a stable magnetic toner.
(2) The magnetic toner is not influenced by

15 humidity and ca£ giva.particularly stable images also
under low humid;ty. N

{3) Tﬂe magnetic toner is not influenced by
temperature to give stable images.
(4) The magnetic toner is excellent in

20 humidity excellent in durability, to give constantly

stable images when used continucusly for a long term,

(5) The magnetic toner is excellent in
resolving power, to give every time images of high
quality with High density without fog«

25
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A toner for developing electrostatic latent
images, comprises;
100 parts by weight of aabinder resin;
5 20 to 200 parts by weight of magnetic powder; and
0.01 to 10 parts by .weight of a compound

represented by the following formula.

i0
18
A &
20
\\
25 T
This Shee et H.
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1 WHAT IS CLAIMED IS:

1. A toner for developf%g electrostatic latent
images, comprising:
5 100 parts by weight of a binder resin;
20 to 200 parts by weight of magnetic powder: anc
0.01 to 10 parts by weight of a compound

represented by the following formula:

— - . T . :
A~ R=——N - B e : A-N=—N-3B
10 \ i / - /
: X Y X Y
' \ // "' . ce \ /
M {cl ™ or Ti
/ ‘ ) 7 N\ .
b4 X /Y x\:
B—N=¥=N§A B'— N =N =4
15

wherein A rgpresents phenylghe group, which may
have nitro'group, halogen atom, alkoxy ¢group
haviﬁg 1 to 18 carbon atoms, alkyl group having 1
to 18 carbon atoms, alkenyl group having 2 to 18

20 carbon atoms, aralkyl group having 7 to 18 carbon
atoms or aryl group having 6 to 18 carbon atoms as
the suhstituent: B represents phenylene group,
naphthylene group which may have nitro group,
halogen atom, carboxXyl group, anilide group,

25 alkoxy group having 1 to 18 carbon atoms,

carboxyester group having 2 to 18 carbon atonms,

_\
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group having 2 t¢ 18 c¢carbon atomrs, aralkyl group
having 7 to 18 carbon atoms or aryl group having 6
to 18 carbon mtoms as the :ubstituent; X and Y

5 each represent —-0-, —CO0~, —S- or -~NR-
(R is hydrogen or alkyl having 1 to & carbon
atoms); M repesents scandium, vanadium, manganese
or zine; C represents hydrogen, sodium, potassium,
amponium or organic ammonjium:; with ﬁroviso that

10 when A or B has plural substituents, they may he

either the same or different.

2. A toner according to Claim 1, wherein the

compound has the following formula (I1):

15
. .
A (R2) g .
(R1) . 'O ©
) N=N—~ O
20 . (R X\ /Y
T ' rc;® (1) .
7\
QD N=N -
C) (R1),
25 l
(R3)a R ]
[F'F}}E\;\“’\"'m\
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20

25

L4

-
-

G

wherein R1 represents alkyl group having 1 to 18
carbon atoms, alkenyl group having 2 to 1& carbon
atoms, aralkyl group having 7 to 18 carbon atoms
or aryl group having & to is carbon atoms; Rz
represents hydrogen, halogen, nitro., or alkoxy
having 1 to 18 carbon atonms: R3 represents
hydrogen, halogen, nitro, carbaxyl, anilide or
alkyl having 1 to 18 carbon atoms, alkenyl group
having 2 t¢ 18 carbon atoms, aralkyl group having -
7 to 18 carbon atoms, aryl group having 6 to 18
carbon atoms, alkoxy group having 1 to 18 sarbon
atoms or carboxyester group having 2 to 18 carbon
atoms; X and Y e¢ach represent -0-, -C00—, ~S— or =~

NR‘

(R* is alkyl having 1 to 4 carbon atoms); M
represents ;candium, vanadium, manganese or zinc;
c represengg hydrogen, sodi%m, potassium, ammonjum
or organié anmonium; 9 repr;sents j or 2; mand n
each represent 1, 2 or 3; with proviso that when
the phenylene group or naphthylene group in the
formal (f) ﬂas plural substituents, they mag be

efther the same or different.

3. A toner according to Claim 1, wherein the

compound has the following formula (IX):

This Sheet Has Reen Replaced
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1
= ]
(R - (R3) S
D43
5 \ / &
) | [ci (11)
7\
Y. X
(R¥)
@l
(R3)a k1),
10 - B
wherein R1 represents alkyl group having 1 to 18
carbon atoms, alkenyl group.having 2 to 18 carbon
15 atons, ara1£y1 group having 7 to 18 carbon atons
or aryl gromp having 6 to 18kcarbon atoms; R2
representé hydrogen, halogen, nitro, or alkoxy
having 1 to 18 carbon atoms; R3 represents
hydregen, halogen, nitro, carboxyl, anilide or
‘20. alkyl having 1 to 18 carbon ;toms, alkenyl group
having 2 to 18 carbon atoms, aralkyl group having
7 to 18 carbon atoms, aryl group having 6 to 18
carbon atoms, alkeoxy group having 1 to 18 carbon
atoms or carboxyester group having 2 to 18 carban
28 atoms: X and Y each represent -0-, -~-C00—, —-S—- or -

NR‘— (R4 is alkyl having 1 to 4 carbon atoms); M

—_—
T ————
—
—_—
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1 ' represents scandium, wvanadium, manganese or zinc;
. C represents hydrogen, sodium, potassium,
ammonium or organic amhoni?m; Q represents i or
2: m and n each represent 1, 2 or 3; with proviso
5 that when the phenylene group in the formula (II)
has plural substituents, they may be eithexr the

sane or different.

4. A toner according to Claim 1, wherein the

10 compound has the folleowing formula (III):

(R*) .
(R1), D
15 @‘N’N O
(Rsz 'x Y N
TN
(R2)
20 .
(R1).
(R3)a

wherein R> represents alkyl group having 1 to 18
25 carbon atoms, alkenyl group having 2 to 18 carban

atoms, aralkyl group having 7 to 18 carbonh atoms
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1 or aryl gréup having 6 to 18 carbon atoms; R2

represents hydrogen, halogen, nitro, or alkoxy

3

having 1 to 18 carbon atoms; R~ represents

hydrogen, halogen, nitro. c:;boxyl. anilide or

5 alkyl having 1 to 18 carbon atoms, alkenyl group
having 2 to 18 carbon atoms, aralkyl group having
7 to 18 carbon atoms, aryl group having 6 to 18
crbon atoms, alkoxy group having 1 to 18 carbon
atons or carboxyester group having 2 to 18 carbon

10 atoms; X and Y each represent —-0—, —COOQ~, =5— or -
e (34 is alkyl having 1 t¢o 4 carbon atoms); c
represents hydrogen,'sodium, potassium, amroniun
or organic ammonium; Q represents 1 or 2; m and n
eaach represent 1, 2 or 3; with proviso that when

15 the phenylené group or naphthylene group in the

formula (IIX) has plural substituents, they may be
[l &

either the'same or different.

5. A toner according to Claim 1, wherein the

20 compound has the following formula (IV):

25

THrg

. SHEe
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(R1), {R3),

5 (R¥)q N /‘i R (IV)

T;

&

(R, (R¥)g

(R

10

wherelin R1 represents alkyl group having 1 to 18
carbon atoms, alkenyl group having 2 to 18 carbon
atoms, aralkyl group having 7 to 18 carbon atoms
15 oy aryl grodp having 6 to 18 carbon atons; r2
represents ?ydrogen, halogen, nitro, ox alkoxy
having 1 to 18 carbon atoms; R3 represents
hydrogen, halogen, nitro, carboxyl, anilide or
alkyl having 1 to 18 carbon atoms, alkenyl group
20 having 2 to 18 carbon atoms, aralkyl group having
7 to 18 carbon atoms, aryl groip having 6 to 18
carbon atoms, alkoxy group having 1 to 18 carbon
atoms or carboxyester group having 2 to 18 carbon
atoms; X and Y each represent -0-, -C00—, —-S- or =~
25 NR4 (R4 is alkyl having 1 to 4 carﬁon atops); C

represents hydrogen, sodium, potassium, ammonium or

organic ammonium; £ represents 1 or 2; m and n each

f - \:»...,,__ T
- This Shcet Has Been Replaced ' THIS SHEET pras
—_ REp, P g‘” BEEN
| ]




f RECEIVED B2/22 21:15 1996 AT 5330634 PRGE 65 (PRINTED PABE &S) ] @065
P S __L

22/02 *86 14:18 FAX +45 89 532611 TBE - MUENCHEN .
A
1 represent 1, 2 or 3; with proviso that when.tne

phenylene group in the formula (IV) has plurxal

substituents, they may be either the same or

difficult. ’
=]
6. A toner according to Claim 1, wherein the
compound has the following formula (V);
X /Y : :
7\ (v)
Y
1/ ¢ oy DAl
— g F—— 2 —
15 L_ B N -

1 represents phenylene group, which wmav

wherein &
20 have nitro group, halogen atom or alkoxy group
having 1 to 18 carbon atoms as the substituent; sl
represents phenylene residue or naphthylene
residue which may have nitro group, halogen aton,
carboxyl group, anilide group or alkoxy group
25 having 1 to 18 carbon atoms or carboxyl ester as

the substituent; X and Y each represent -0-, ~C00-
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1 . ~5— or =¥NR— (R is alkyl having 1 to 4 carbon

atoms); M represents scandium, vanadium, manganese

or zin¢; C represents hydrogen, sodium, potassium,
o )

ammoniun or organic ammonium; with proviso that

when Al or 81 has plural substituents, they may be

either the same or different.

@

7. A toner according to Claim 1, wherein the

compound hasx the following formula (VI):

14
15 ’ : )
"X X
N 7
v Ti i
VAN (VI)
Y X
1// i \\\ 1
B —NmN— A"
20
wherein Al represents phenvlene group, which may
25 have nitro group, halogen atom or alkoxy group

1

having 1 to 18 carbon atoms as the substituent; B
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represents phenylene residue or naphthylene
residue which may have nitro group, halogen atom,
carboxyl group, anilide'gr??p or alkoxy group
having 1 to 18 carbon atoms or carboxylester group
as the substituent: X and ¥ each represent —-0-—, -
C00~, -5- or =NR— (R is hydrogen or alkyl having 1
to 4 carbon atoms); C represents hydrogen, sodium,
potassium, ammnonium or organic ammonium: with

1 has plural

proviso that when Al or B
substituents, they may be either the same or

different,

8. A toner acceording to Claim 1, wherein the A

alkyl group having 1 to 8 carbon atoms.

2. A toper according to Claim 8, wherein the A

alkyl group having 4 to 8 carbon atonms.

10. A toner according to Claim 1, wheyein the A

20 has chlorine atom or nitro group.

11. A toner according to Claim 1, wherein the

nagnetic powder is contained in an amount of 40 to 150

parts by weight per 100 parts by weight of the binder

28 resin,
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1 12. A toner according to Clam 1, wherein the

magnetic powder has an average particle size of 0.1 to

Z um. 7

5 13. A toner according to Claim 12, wherein the
nagnetic powder imparts magnetic characteristics of
coercive force of 20 to 150 Oersted, saturated
nagnetization of 50 to 200 emu/g and residual
magnetization of 2 to 20 emu/g to the toner by

10 application of 10K Oersted,

14. A toner accorxding to Claim 13, wherein the
saturated magnetization is 50 to 100 emu/g.
i35 15. A toner according to Claim 1, which has a
volume average particle size of 5 to 15 um.
18." A toner according to Claixm 1, wherein the
binder resin contains 30 to 90% by weight of a

20 component soluble in tetrahydrofuran, and.said soluble

component has an ac¢id value of 650 or less,

17. A toner according to Claim 16, wherein the

tetrahydrofuran soluble component in the binder resin

25 has an acid value of 25 ox less.

g [

s qu:é‘ ~——
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1 18. A toner according to Claim 16, wherein the

tetrahydrofuran soluble component has a number.

average molecular weight (Mn) of 2,000 to 20,000 and a
a

weight average molecular weight of 50,000 to

5 3,000,000.

19, A toner according to Claim 1, wherein the
binder resin contains 70% by weight or less of
tetrahydrofuran insoluble component.

10

20. A toner éccordiné to Claim 19, wherein the
binder resin contains 10 to €60% by weight of
tetrahydrofuran insocluble component.

15 23. A toner according to Claim 20, wherein the
binder resin contains 10 to 50% Py weight of

tetrahydrofuran insocluble component.

22. A toner according to Claim 1, wherein the
20 binder resin comprises a crosslinked styrene type

copolyner.

23. A toner according to Claim 22, wherein the
binder resin comprises a styrene—g-methylene aliphatic
25 monomer alkyl carboxylate—divinylbenzene copolymer or

a styrene-alkyl acrylate-divinylbenzene copolymer.

\\

.
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23. A toner according to Claim 1, which is mixed

with 0.1 to 3% by weight of hydropvhobic colloidal

silica fine powder. g

1o | KR O A6 O

15
20

25
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