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BACKGRGUND oF THE FNVENTION Field of the Invention Thi s invention
relates to‘a tqner for

P

1 TITLE OF THE INVENTION

Toner for Develoﬁinggzlectrostatic Charge
b4

Image

) 5 BACKGROUND CF 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

10 yecording 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

15 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.

é

Nt As the compound for controlling.the positive
20 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
25 Patent Publication Nos. 45-26478 and 55—-42752. These

compounds have excellent characteristics among the
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In toners for devel opi ng el ectrostatic ,charge inages, since it is

difficult to obtain stable chargeabil.i'ty'with the binder resin al one used
therefor, it has been practiced to add ‘& eharge " control | abl e substance

such as a dye or a pignent for controlling the toner to desired
triboelectric chargeability.

1 charge controllable substances 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

e

-

heet Has Been Replaced

T




As thEE QR kT e "0sT T T fi¥g Ml of the toner @oos

practicakly app1|ed inth of art, there 1s a nigrosine type dye.
On the other hand as the conpound for controlllng negative chargeability
of the toner, there may be incl uded r_ret,al .containing conpounds as

di scl osed in_Japanese Pat ent Publication NoS. 45-26478 and 55-42752.
These conpounds have excel |l ent characteristics anong the

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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respect .t f Or nance o npartlng rges to toner particles, and
coul d prOV|de a toner capable of giving practically satisfactory inages in
as copying nmachine or a page printer under4oxd|nary envi ronnent al

condi tions. However . under the progress of personalization, speed
accel eration, nmulti-

1 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

5 use for a long term.

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

10 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

158 revealing 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 machine.

A still further object of the present invention

20 is to provide a toner without lowering 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:

25 100 parts by weight of a binder resin

ingredient;
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been demanded to have
stability,
I mage density w thout
and al so excellent in
met hod, i ncl udi ng

i el
n‘rﬁg })?g%ége?g\ét r osfiw

a toner

good durability stablllty ang

fog, enriched
gradation

in resol ving power

Yo the
recordi ng net hod,
whi ch has nore--excel | ent enV|ronnentaI
can -gi've an i mage havi ng high

@o10
it has

W th sharp contrast

reproduci bility, Various devel opi ng
not only the positive devel opi ng net hod,

t he anal og

devel opi ng net hod, but 24l s0 20@ pater byl wetylket opff mggnetie Hewdenl

devel opi ng,

the | ow potenti al
and

devel opi ng

0.01 to 10 parts by keigpt of a compound

represented by the following formula:

10

15

20

25

X Y

N /’
7 ‘\

Y b4

N\

A

S

{c19 or

7 N

B ~ N s=meN — A

-

wherein A represents phenylene group, which

may have nitro group, halogen atom, alkoxy

group having 1
bhaving 1 to 18
having 2 to 18
having ? to 18
having’; to 18

substituent; B

to 18 carbon atoms, alkyl group

carbon atoms, alkenyl group

carbon atoms, aralkyl group

carbon atoms or aryl group

carbon atams as the

raprasents phenylene group,

naphthylene group which may have nitro group,

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

atoms, alkenyl group having 2 to 18 <arbon

atoms, aralkyl group having 7 to 18 carbon

atoms or aryl group having 6 to 18 carbon
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nave SEEHIEDgRL 20 1256 SRR g yr S M AR IR AANAl [ 2ation,  toners gy
are used 1Tncreasi ngly 1n ptaces ere there is no air conditioning under

hi gh tenperature and high humidity in tropical districts or under | ow
tenperature and low humidity in inland districts, and nust give stably

I mges of high quality even under

1 ‘ atoms as the gubstituent:; X ang Y each
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

The preseat 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

e ——
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SV AR b/ @NERRS 196uT 5306%t i th A6Eel e BTTELIRE M pked, images of high@o12
qual i ty 2413t '96e iprﬁvilﬂéd“‘gtsﬁbﬁﬁ?n whi | e-standi ng use of a | arge anount of
the toner at™ one tinme and continuous tise over--a long term The
performance demanded for the toner is not _ only devel opabil1ity, but various
starting materials have been enployed*FbF iproving fixing S
characteristics, off-set resistance, cleaning characteristics,
anti bl ocki ng characteristics. Wth

1 electrophotographie 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

g,
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changed #AtP% HE 3t i T of ¥r¥¥2®Pharge r‘%%guagent i s not ao1s
satisfactory only with the function of enhancing the -charges of the toner,
but it has been demanded to "control" constantly the charged anount of the
toner. Under such-situation, the-image form ng nethod enploying a
magneti c toner containing nmagnetic powder in the toner has been frequently
used. Wth the progress of such technique, it has been desired to have a
magneti c toner ha¥pRirding tdgndispersing method, and is not limited to

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

parts by weight, preferable 0.5 to 5 parts by weight
per 100 parts of the binder r:sin.

5 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

10 the conditions of low temperature and low humidity.

(R3),

15 N-N Q)

X ' [c1®
7\ (1)

' (R2)
' 0 M*
20 . c

25
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Wt hout

10

5

20

25

E%ENVENTF
€ a toner

o

e A obj ect of the
|ch can glve a stabl e toner

i nfl uence from changes in_ enviromnent. such as

:..Eg -
[ (RU sy, | ©
N=N '
(R, y ¢
\-/ ,
M 7 [c1®
Y/ \x (I1)
- (R2)
Ban
B (R3), (R1), )
(R3),
(R1),. D
N=N
GRS
(IIX)
¥
@ N
F)
~
(R3),
(R1), "{R*)a
N-X<§E§2§, -
(R2), . ¥
N\ 7/
T:L (IV)
x (R2)_
H Y
(Rz)n C(R1) 2

This Sheet Has Been Replaced

L

iy

@o14



t eﬁpér’ﬁf‘“t?)o“?ﬁ‘%?ﬁ?‘i’ SRR sEange.

I nvention 'S t.o .

a t-ones

PABE 15 ‘PRINT%P%E) dbj ect of the presen
ch.is--excel n.- durabi-lity and can

give a constantly stable i mage even in continuous use for a long term

A further object of the present
enriched in
anot her object of the present
density and wi t hout fog.

gives a toner
Still

is constantly high in

i nvention is
resol vi ng powei™ &Rd™fine line reproducibility.
i nventi on

to prbvide a toner which

Is to provide a toner which

1 {In the formulae (I) to (IV), R1 represents alkyl

group having 1 to 18 carbon atoms, alkenyl greup

bhaving 2 to 18 carbon atoﬁs.

$ralkyl group having 7 to

18 carbon atoms or aryl ¢group having 6 to 18 carbon

5 atoms; Rz represents hydrogen, halogen, nitro, or

10

i5

20

25

alkoxy having 1 to 18 carbon atonms: RS represents

hydrogen, halogen, nitro, carboxyl,

having 1 t0 18 carbon atons,

‘anilide or alkyl

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 atoms or carboxyester

group having 2 to 18 carbon atoms; X and Y each

represent ~0-, -C00-,

-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 ammonium; 1l represents

»

1 or 2; m and n each represent 1,

2 or 3; with proviso

that when having plural substituents, they may be

either the same or different.]

AI—N=————-==N7B]'
X y ol
N 7

M
/ \\
Y
i \1
B~ N =——N —a
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A st ir|Hecefiveptdace 2@1¥p 4836 AJfs3tdes pr eSentree | YeVERINTRDIPABES 16D Ipr ovi de a toner

which is 24Babfe. 51°4%f Sthir#fyd% 53 49AEr i nage™iev dURNHT

reveal i ng sharply an i mage such as graphi¢ image:: .. : - Still another
obj ect of the present invention is to provigleea toner which can apply to
both | ow speed nachi ne and hi gh speed nmachine. - A still further

densely fine image an

@018

obj ect of the present invention is to provide a toner without lowering in

performance even when left to stand for a |ongyterm According to
the present inventi®nthenEpittlae (V) and (VI), represents phenylene

10

15

20

25

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
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
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.]

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
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.

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

is diazotized, coupled with B-naphthol, treated with
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pr ovi ‘B 420, G 56@?&?35%3"9%3%1?0”“55fﬁfrbxé"*ﬁ%%‘?é@ﬁé"’ hrages, comprising: oo
100 parts*.by wei‘ght of a binder resin |ngred|ent 20 tg
200 parts by weight of nmagnetic powder; .. SR .

-.12 -
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—
. a
ions ¢an be varied by the subsequent treating

5 conditions.

Conpound No, 1

10 FJHs @ . ©
-
0 0 .

c2

/
Kn
\
15 ' 0 0 (H
ROSEE)
O c
L

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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and ¢ S SRR SRR e O 1 SUERAEGMP ¥ epresented by the g
foll ow ng *or.mH a: er‘]4 whereln A represents phenyl ene
group, which - may have nitro Qréapj hal-ogen -atom al koxy

1 Compound No. 2

CHs ct
@
N=X
5
) 0
0\ /
/Ti
0 \0
N=N
10 c2 CHa

15 Compound No. 3

# (GH3)2CCzH‘§ @ o
oSS
NO o
z \ COOH

20 v H®
/7 N\

N=H
a . (CH2) 2CC 20 5

25
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r OUpRERRIVEDA§/2E 2850 11996; St éﬁGR 12 ey . having 1 to 18
gr ouph 52 o8, B30I ¥ 3?5?(3398% 5371 y ‘i@ﬁﬂm 9 018

car bon af aving 2 to 18 carbon atons, aral kyl
group - having 7 to 18 carbon atons or afyl grfoup having 6
to 18 carbon atons as the subst i+ uent~ - B represents phenyl ene
group, napht hyl ene group whi ch .ney have nitro group,

hal ogen at om carboxyl group, anilide group, al koxy group having 1
to 18 carbon atons, car boxyester group having 2 to 18 carbon

atons, al kyl group Bageewrd N9y £3 carbon

(CH3) 200285

s
Noz
_ HOOC
(O
; S
15
20
25
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at oNiS RECEIVESRRY2Z 29 SI59 AL 33662 8 PRSAr BHAPRINTED PaRE Zohs, aral kyl group mozo
havi ng 7 f/cleé?sceh’b FAX +4 8% gas?% or ary groupcnﬁg/l ng 6 to 18 carbon

atons as the substituent; X and Y each.R. = ---represent -O, -COO, -S-
or -N e o
-~ 15 — .

1 ' The following compound No. & is obtained by
diazotizing 2-aminophenol, followed by coupling with
phenol, treating the produbt v;ith an inorganic
manganese salt and filtering the treated product at pH

5 3 or lower, and then washing the precipitates to pH 6 -

1.

Cotmoound No., S

.

y . .
. QD
0. 0 o

S/
N1 g®
\

| o

15 L

"

Compound No. 6

_ [ G2
. @ <]
20 . - N-—'N-@
0. 0
\ /
v
RN
g’ o
S-rLy
25

c2
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(R iBnmydmogega?&%gﬁﬂim\‘xﬁggdiﬁagﬂéghoP‘iﬁacé‘r wz%%&gmﬁ“a’t ons; Mrepesents goa1

scandi um?24fan; ese or ZInc represents hydrogen,

sodi um -pot assi um anmoni um or organic. <. 16 - gnmori um wi th proviso that
when A or B has plural substituteents, they.nay bé either the

sane or different. DETAI LED DESCRI PTI ON OF THE | NVENTI ON -The

present inventors have studied intensively about a nagnetic toner which is
stably charged .
1 Compound N&. 7 )

— ]

_ E3C ©
@Nﬁ“@
0 0 COOE
5 N/
H\x; ) §®
BOOC - 0/ 0
N=X
CH3 i
10 -
is
Compound No. 8 ‘
@}H
0 0
20 \ /
/T\i\ .
0 0
(Gr-10)
25
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negatHECRIYEp GBX2EROLM (@Ps MNAssnENt OPACR| # ‘"ﬁ'&ﬂ;m,zfiérrperature and nor mageza
humi di ty? Ey’l"fwv@? ﬂén%erpé{dr“ésﬁr?azuﬁower hu%?dl ty of higher tenperature and

hi gher hun1d|ty, and gives stable images for 'd.long term and
consequently found that the magnetic toner contalnlng t he conpound
represented by the above formula is partitifi’arly excell ent. The present

i nvention has been acconplished by finding that the conpound represented
by the above fornula to be used in the present invention is stable with

| apse of tine, ¥it€pmpound disist¥Ure absorption and, when contained in a

. | ?%:erfNiiii:
10' (O) ce

15 Comparative Compound No. 1

[+cu2) 20028 s
_ @ X=X

Hooc
- (CRs3) 20C2Es

N o

20

25

—_—

_

rv—,

(e

i




Ma.Q ITERECT VEDOHZER2, 20} 52 gsse ont 1 ol PAER Q23 FBHITE mﬁd uality which can gozs
give a tSHOP \Rﬁet A g‘gﬂ?ﬁgf LRI ° Q‘-’g{ﬂ ﬁﬁfeu | Y @
1T ' - 7 -. - electrophotographic
characteristics even under low humdity.r . .- - lFurther, it has been

al so found that said conpound is a charge Xontrolling agent which is

little

1 Comparative Compound No. 2

— 7
cg g
. ©
 NeN
5
0 0
N/ g®
Cr
A
0/ 0
S
10 L_ . cp ]
15 Comparative Compound No. 3
« & \
~ . ‘ ' o
« (D)
ol
)] 0 .
20 / HC)
Cx
AN
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pl oyed together wth such nmaterials.
The conpounds Tepresented by the above fofnula---to .be used,rn-the present
i vnention has good dispersibility into a:resin, ard;:the toner contained
Is stable in triboelectric charges bet weer ABgTreti ¢ particles, between
magnetic toner and carrier and between magnetic toner and toner carrier
such as sleeve including magnetic field generating neans, and al so sharp

and uniformin diStribUtiQQ QLe 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
5 invention, any desired suitable pigment may be also

added., For example, there may be employed dves or
rigments such as carbon black, iron black,
Phthalocyanine Blue, Ultramarine, quinacridone,
Benzidine Yellow, etec.

10 The binder resin to be used in the present
invention may include honopolymers or copolymers of
vinyl type compounds shown below: styrene and
derivatives thereof suoh as styrene, o-methylstyrene,
m-methylstyrene, p-methylstyrene, p-methoxystyrene., p—

15 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—
‘dodecylstyrene; ethylenically unsaturated monoolefins

20 such as ethvlene, propyi;nel 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—

25 methylene aliphatic monocarboxylic acid esters such as

methyl methacrylate, &thyl methacrylate, propyl
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tribde %Eéng/bé/z%ﬁgisﬁgg% an¢ 3%%%‘ s?ﬁﬁa@ﬁ stcwr%%&?b] triboelectric @025

charges suitabl e for the devel opi ng system used. As the method for
i nparting said conpound to the toner, there are the met hod added
internally of the toner and the met hod externally added, .but the nethod
internally added is preferably with respect?d s durablllty and stability.
The anpunt of these conpbunds may be determ ned depending on the kind of

t he bi nder resin, presence or absence of additives optionally added, the

toner preparati @anuaRhBOFylate, 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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to 5 parts by weight per 100 parts of the binder resin. - The
pr ef erabl e conpounds according to the S
- 21 -

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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Among t hese -conpounds

trtanium conplex conpounds are preferred with

respect to successive copying of a |arge: nunber: of“ sheet s ‘under the
conditions of |ow tenperature and | ow hum. d|2t,y - [err]

1

10

ik

20

5

be included iron oxide such as magnéetite. maghewaite,
ferrite, and other iron oxides containing other netal
oxides; meals such as Fe,'Coz'Ni, or alloys of these
metals with metals such as Ai, 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 (0e) 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, silicen 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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10 £ " SO TIFRASID ot e 2 WF‘%%%WWI group having lggs,
to 18 carbon atomns, enyl group having 2 carbon atons, aralkyl

group having 7 to 18 carbon atons or aryl groilip hdving 6.to 18 carbon

atoms; R represents hydrogen, hal ogen, nitrgq, or " al koxy having 1 to 18
carbon atons; R err] represents hydrogen, 2Halogen nitro, carboxyl,

ani lide or al kyl

1 it is preferable for improvement of triboelectric
chargeability with the sleeve to use fine barticles of
hydrophobic colloidal silica with a BET specific
surface area according to the nitrogen gas adsorption

5 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

10 weight polyethyliene, 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

15 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

20 solidification, orushed and classified 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

25 polymerization toner preparation method in which

predetermined materjials are mixed in a monomer which

-
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atonms, al koxy group having 1 to 18 carbon atoms: or carboxyester group
having 2 to 18 carbon atons; X and Y each: représént -O, -COO, -S or
I s al kyl havi ng 1lto 4 C’ar% n atoms); Mrepresents
scandi um vanadi um manganese or zinc; C represents hydrogen, sodium
pot assi um amoni um or organi c ammoniun 1 represents 1 or 2; mand n each

represent 1, 2 on 3houwllhciishitide thatbir Rkawingtpl s6dh Substi tuents,

-NR[err] (R err]

t hey may be

’

14

15

20

25

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 n & RESEWY 2928 $6996 AT ST3949% , r PAEr 8h iR ER) Bhhdyl ene  group, which gog
may have 2%?@?(;%9:532%, gﬂ%%‘?e% 3 01% or al l%%yﬁ%ggup'havi ng 1 to 18 car bon.
atons as-tthe substituent; B[err] represents phenyl ene resi-due or

napht hyl ene resi due which nmay have nitro group, hal ogen dtdnl car boxyl

group, anilide group or alkoxy group havingsl-to 18 carbon atoms or

carboxyl ester as the substituent; X and Y each represent -0, -COO, -S

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

weights of 6 x 102, 2.1 x 107, 4 x 10>, 1.75 x 10%,

———

——
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scandlunlzﬂﬁnéﬁl anes zinc; Crepresents hydrogen, sodium
pot assi um - anmmoni um or organi ¢ ammoni um W th provi.so that.when having
plural substituents, they may be either-the ~sang of different.]

Sai d conpound to be used in the present. irvedtion tan be obtai ned by
treating an azo conpound capable of formng a netal conplex wth a netal
i mparting agent. In the above formulae, A should preferably

1 5.1 x 3104, 1.1 x 105, 3.9 x 105, 8.6 x 105, 2 x 106,

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

5 zappropriately 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%

10 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

15 is less than 10% by weight, the compound to 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

20 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

25 contain 30 to 90% by weight of tetrahydrofuran soluble

components.

o
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respect fo digperstbrli I nder reésin. respect to negative
triboelettric chargeability, A should preferably have chl.6rine atom or

nitro group. For exanpl e, 4-nethyli§h§hloro-2-aninbphenol S
di azotized, coupled with [err]-naphthol, tr'eated with
- 12 -

1 The tetrahydrofuran 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

5 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

10 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

15 insolubles are calculated as:

A W2 - W3
: W — w3

x 100%

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

25
weight.
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condi ti ons.
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Compound No. 1

- 24 -
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
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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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Conpound No. 2
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50,000 sheets, good images could be cobtained stably
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

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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results are shown below in Tab
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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
This Sheet Has Been . r
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product 2zve'&n 1430% gBMi Lo HafttiHese sal '?lrggnd ITtering the treated product
at pH 3 or 'lewer, and then washing the precipitates to pH 6 -

Compound No. 5 : o ag -

1 Low molecular weight polypropylene
3 parts
After the above 'matgrials were preliminarily
mixed, the mixture was kneaded on two ralls heated to
5 150 °¢, 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
10 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
15 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
" 20 during the test, and the demsity 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'wasgmaintained at 1.30 to
1.40, without fog recognized. Further, according te

5 similar tests under the respective environments of 15
°c, 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
B R L_& 1e
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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 compléx 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:
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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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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 ¢olloidal silica, Comparative

25 developer No. 4 was prepared.
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be al so &AM2p\P8d 149" t ng % %g?ﬁexert deleterious influences. I'n

t he magnetic toner of the present inventj-on, any desired suitabl e pignent
may be al so added. For exanple, there may be enpl oyed dyes or pignents

such as carbon bl ack, iron black, Phthal ocy&nirne Bl ue, "U tramari ne,

qui nacridone, Benzidine Yellow, etc. The binder resin to be used

in the present invention may include honopol yners or copol yners of

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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Vi Nyl reee®ed oez 2i: B 199 hucidecke; Vi nyIPﬂgésFEe 1y S8yl nyl acetate, vinyl
pr opi onat?d/2yi 4y | 4p¥hBE: ¢8 ﬁ*vei met hyllgﬁ %%% Atic ?lmnocar boxyl i c ;Cl%oso
esters such as nethyl nethacrylate, ethyl nethacrylate, propyl

-20- nethacrylate, n-butyl nethacrylate, isobutyl Methacrylate, n-octyl

met hacryl ate, dodecyl - 45 -

1 The triboelectri¢ charges in the above Table
are triboelectric charges in the developer on the
sleeve in the developing fegggn at the developing
instrurent in the copving machine.

5 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

10 image density. In contrast, in the case of
.Conparative developers No..4 ané No. 5, when thef
number of copying becomes greater, triboelectric
charges of the developer on the sleeve are increased
whereby toner can be migrated with difficulty from the

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

Exanple §

Styrene — butyl acrylate - divinylbenzene
copolymer (monomer weight ratio 70/30/3)

20. . 100 parxts
Magnetic iron oxide (average particle
si%ze: sbout 0.2 um)

"55 parts

.Conpound No. 5 (average particle size:

25 about 4 um)

2 parts

This Sheet Has Been Replace
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et haescyived ge/z221e6eh ok Ok FE306R8 rylf’eﬁ*'-e51 HIE uﬁ?{’hbcr yl ate, phenyl @os1
met hacr yI28%2, "4 ridt 48| BT 18 Y h{}ﬂg Tvet hacri‘?gt %EHI et hyl am noet hyl

net hacrytate; acrylic acid esters such. as nmethyl acrylate, ethyl acrylate,
n- butyl acrylate, isobutyl acrylate, propyl acrylate, n- octyl acrylate,
dodecyl acryl ate, 2-ethyl hexyl acrylate, -sté€aryl acryl ate, 2-chl oroet hyl
acryl ate, phenyl acrylate! vinyl ethers such as vinyl methyl ether, vinyl
et hyl ether, vinyl isobutyl ether; vinyl ketones such as vinyl nethyl

ket one, vinyl hefyl ketq{\ow d“i cxhalso I kgtone; N-vi nyl conpounds

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

Sheet Has Been Replaced

T



h &R 227 6 41 53386 z"dFFe senpuyp s gb|
suc B0 TROF s ?ﬁ'iﬁ ’?ﬂng% £ ’\&:ﬁxl g or,]emgt eyl acia @

N-vi nyl pyrrolt gone; viny naph nes; acr

derivatives such as acrylonitorile, nethacrylonltorile, acryl am de; vinyl
conpound derivatives having carboxyl group asgtmacrylic acid, nmethacrylic
acid, maleic acid, fumaric acid; half esters such as nmaleic acid half
ester, fumaric acid half ester; nmaleic anhydride, maleic acid ester,
fumaric acid deriyvatives. Furt her, as other binder resins,

pol yester, pol yult #eAands Wpisey highi hompryatuney Rrgubjelh hunisity, of 30
) °c and 80% RE.
The guantity of charges was measured by blow-
off (TB~200, produced by Tosﬁiba Chenical 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
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hydr ocarbon resrn, a2 ok |c pe - 21 - @oss
resin, halo- paraffl n, paraffin wax may be itncluded. These can be used
ei ther si ngly or as a m xture. Wth jespect to off-set resistance

to hot

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:dbchromlum complex shown

Y

below in place of the compound No. §.

CHs %
-C CHs

a o

20

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
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with a cP¥ |°ﬁk|1ﬁgl° BRt+48 BR324 i v nyI SEE preferred
Particularly,.a "styrene-[err]-nethylene ali phat i ¢ mononer carboxylic acid
al kyl ester-divinylbenzene copolymer or a styrene- acrylic acid alkyl
ester-divinyl benzene copolyner is preferregsas the binder resin.

As the binder resin for toner to be provided for the pressure fixing
system |ow nol ecul ar wei ght poI yet hyl ene, | ow nol ecul ar wei ght

pol ypr opyl ene, etbrgl ene-vinyl acetate copolynmer, ethylene-acrylic

ined sim;larly 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.
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- 22- 2".”069'?i°ndt‘iﬂdecf‘?r*éﬁﬁ:(gﬁsa%usuch asép;n%gne | e?ﬁarmghermi te, - ferrite,
and ot her iron oxides containing other netal oxi des; neals such as Fe,

Co, Ni, or alloys of these netals with ne%éls such as Al, Co, Cu, Pb, M,
Ni, Sn, .oT S "

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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Zn, SkeceiBm, vzBiz, 2104, 198apT SA3gesbe, Ti, PARE 7 ¢ 25! thereof. These
f er r omagR&oRc 9Pra];"ér]12al"'§x§ﬁ?)df’cf”“ﬂ)ref erabl'y ha%%?%ﬁz average particle

di ameter,-of 0.1 to 2 [err]m and nmagnetic characteristics by application
of 10 K Cersted (Ce) of a coercive force_of,20 to 150 Cersted (0Oe), a
saturated magneti zation of 50 to 200 enu/g ( preferably 50 to 100 enu/g),
a residual magneti zation of 2 to 20 emu/g. The anount contai ned in the
toner may be 20 to 200 parts by weight, particularly preferably 40 to 150
parts by wei ght,= per 100 parts by weight of the resin conponent.

@os57

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
186

20

T ———
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abr asi ves such as cerium
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case the toner
devel oper,

of the present invention is used as one- conponent
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:

10

15

20

25

— - . " é

. -
X Y X X
N S . ‘@ N /.
M {Cl ¥ or Ti
/ ‘ 7 N\ :
k4 X Y x\._
B—N=¥=N§A B'— N =N =4

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
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,
alkoxy group having 1 to 18 carbon atoms,

carboxyester group having 2 to 18 carbon atonms,
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wth the sleeve t'o use

ine par ti c es of hrofMGHERY col | mwa wi t 12059

a BET specific surface area according to the ni trogen gas
method of 70 to 300 nferr]/g mixed in the topgr in an a’m'ﬁlmiﬁ”,"”"

10

15

20

25

alkyl group having 1 to 18 carbon atoms, alkenyl
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
each represent ~0-, —CO0~, —5- 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

when A or B has plural substituents, they may be

either the same or different.

2. A toner according to Claim 1, wherein the

compound has the following formula (I1):

B A (R3) % . ]
(R1). 'O ©
) n=N— O
7
¥ [c1® (1) -
7\
@ N=N -
C) (R1).
|
(R3)a R ]
[f:ﬁ}}?;\«-\
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armount "SF B4 77 308 0 MR T S ssas, O 18 ¢ r«mfé%s-m;r For the

pur pose of inproving nold release property during

0.5 to 5% by weight of a waxy substance such as IoW]onecu

pbl yethyl ene, |ow nolecul ar weight polyprogy ene, 10w nole ﬂl'mmmﬂ‘ 'l“”"’

pr opyl ene- et hyl ene

copol yner, mcrocrystalline wax, carunauBla faxs

wax, etc may be al so added. As the nethod for preparing the toner

accordlng to the present invention, there is the nmethod in which the
constituent matefri al swhppein R1 represents alkyl group having 1 to 18

10

1s

20

25

carbon atoms, alkenyl group having 2 to 1& carbon
atoms, aralkyl group having 7 to 18 carbon atoms
or aryl group having 6 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; 2 represents 1 or 2; m and 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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t hor ol §RT Voad¥ &i26y2
mel ti ng kheadi:ng -mac
cooling and solidif
Further, there is th
material s are disper
di spersion is dried

IPAGE| 6fyi{PRINTED |neR ekindaded by use of a
Jbt rollgnghgg Nor ext ruder and, afte

SR g

I né Suc

r@081

crushed and cl assified to obtainthe—tomer:

i

Hil,
i zat

i cation, . 1t
e spray drying nethod_ip- which the cons
sed in a binder resin 28| Ution and ther

by spraying. Further, there is the polyfer i on

toner preparation nmethod in which predetermned materials are nmxed in a

nmononer whi ch 1

10

15

20

28

.

-

(R1) g e

(R3)a
B3
(R2)
m X\ /Y )
|

7\
.- & (r2)
D |

(R3)a C(R1),

[cje {1I)

wherein R1 represents alkyl group having 1 to 18
carbon atoms, alkenyl group.having 2 to 18 carbon
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
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
carbon atoms, alkeoxy group having 1 to 18 carbon
atoms or carboxyester group having 2 to 18 carban

atoms: X and Y each represent -0-, -~-C00—, —-S—- or -

4

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

—_—
T ————
—
—_—.
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t oner havi'ng core and shel I, the method of incorporating p
materials in a core or a shell material. or both can be applm lmr"l l””“l
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represents scandium, vanadium, manganese or zine;

. C represents hydrogen, sodium, potassium,

ammonium or organic aminoni;m; Q represents i or
2: m and n each represent 1, 2 or 3; with proviso
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):

156

20

25

(R*¥)

bl

(Rsz . x
' ’i"i

R"')
‘- x*/ (I11)
(RY), '

(R

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

atoms, aralkyl group having 7 to 18 carbonh atoms

This Sheet Has Been Repl

[T T




I'n thﬁtep{sesﬂaz 2i:my @9m6| A5 P3N rFé“a\fér‘ BrED ROSENC] & size of the nmagnet@e?
-toner pir#d ¢te HeEY® b 5‘*‘3“9%}5 %H;rr]m p?ﬂgferably 4 to 1 In the

present: invention, the volune average partl cle size of t
measur ed by neans of Coul ter Counter TAxltg -Model producgmﬂugmum
Co.), to which Ninterface outputting nun% di strl buti on* VO
distribution (produced by N kkaki) and CX-1 personal conputer (produced
by Canon) are connected, and an el ectrol%;'*t)u]teI of first grade sodium chl oride

is used to prépare Enar¥yBREP Torag €s 6#XoR® BRemfadtUri ng net hod,

represents hydrogen, halogen, nitro, or alkoxy
having 1 to 18 carbonr atoms; Rs 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 to 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 (III‘:‘) has plural substi&tuents, they may be

either the'same or different.

5. A toner according to Claim 1, wherein the

20 compound has the following formula (IV):

25

s Sheet Has Been Replaced
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i Nt or A@ENvEDBZYBD217)S tH96 Wh &3 Y ec?@'i‘-ol"'tl L TE BT 5‘”sbl ution is added O. Jaou
to 5 m AR7% SA8r fi4ctSanfAL +%?§f§f§3l y al kyl enzene%rfonate and furt her
to 20 ng of d sanple to be neasured is.added. The electr0| e LUHLaluluU

the sanple dispersed therein is subjected to dispersing t m
soni cation disperser for about 1 to 3 m Aut®¥s ™ and the pa " mﬂ ",m

distribution of particles of 2 to 40 [err] is rreasured with the hurber ag
t he standard by the above Coul ter

1

5 (R N (IV)

pav

R3) (R1)y,

(R¥)p

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
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ha!

‘Eﬂ?ﬁll,‘}u?ﬁgﬁ%‘; DYt s@g%fsslgﬁ"fsﬁﬁ?ﬁgﬁer]ture The val ue

ol e aver age partlcle si ze.

i nvention should preferably have an acid val ue o

€
i n tetrahydrof uragc of 50 or mtmﬂm
If the acid value of the sol uble conponents of the toner is

| ess

represent 1; 2 or 3; with proviso that when the
phenylene group in the formula (IV) has plurxal

substituents, they may be either the same or

difficult. s

6. A toner according to Claim 1, wherein the

compound has the following formula (V);

present’
conponents of the toner
25 or |ess.
not hi gher
1
5
10
15
20
25

— 1 _ 1 = e
Al N =—N ~ B
AN /
x Y . .
\M/ rcy ®
/N v
Y .
B N — ixAl
| -

wherein Al represents phenylene group, which wmav
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

having 1 to 18 carbon atoms or carboxyl ester as

the substituent; X and Y each represent -0-, ~C00-
THy —~

- Siﬁgp;:;ﬁr B,

-, e 7
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t hart REpR3VERbIBvag aralsigss ETESIPEh o?ﬂGFofﬁl PRHT Bbf] t he corrpound to b@oss
used in FH@széséﬁﬂjlﬁ@éﬁtlogwggﬁg functi on n%%%ﬁe ect i vely—exhibitim

nmore éxcellent devel opability, whéreby.an i mage of high quﬂ“l“t mﬂ“uamﬁ" I“I
given. If the acid value exceeds 50, exg@ssive charges nay

under low hunidity to | ower devel opability. The val tie of ‘acid *

val ue in the present invention Is a nunerical value represented in ng of

pot assi um hydr oxi de ecess r.ne lizing. 1 of anpl e, and
measured as fol | ois. £IA §”§| U 01’ Za%iﬁ A .

atoms); M represents scandium, vanadim_, manganese
or zine¢; C represents hydrogen, sodium, potassiunm,
anmoniun or organic ammonium; with proviso that
5 when al or B 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):

10

15 ' \ 7

X Y
N 7
Ll Ti N
7 N\ (vI)
Y X

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

Tlns Sheet Has Been Replaced
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of ﬁﬁdcmkneaawpbnems atliszwesty e Pﬁﬁo 5% “Tﬁmggaf gnt’ nmixt ure of @oss
t ol uene/2(%artfl. 2348 | BAX 1494 %:%s% th 0. 1%% pot assi um hyd

W th phenolphthaleln as the indicator. - In the to

fixing according to the present inventionG2the tetrahydraﬁm.l uﬂmal'm”"l
conponents of the toner should preferably have a nunber averdgelnokecul ar
wei ght (M) of 2,000 to

1 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

5 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

proviso that when Al or 31 has plural

10 substituents, they may be either the same or
different,
8. A toner acceording to Claim 1, wherein the A

has alkyl group having 1 to 8 carbon atoms.
15
2. A toper according to Claim 8, wherein the A

has alkyl group having 4 to 8 carbon atons.

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,

This Sheet Has Been Replaced
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20, QOf2cavn wa/zweaxghtlsm/ar gDl ecul BABE WS PA to 5,000, 000, @089
prefer abPy 08090084118 FAHoA? 883264t h the %’FWO being 10 or hi gher,
preferably 30 to 200. In the present invention; the varues of—w

and M are calcul ated fromthe val ues neasured by gel umnm:lm“ml’u
chr omat ogr aphy. The measurenment is condugled by flow ng t ,ms
the solvent at a flowrate of 1 mM per mnute at a terrperature

[err]C, and injecting 0.5 m of a sanple solution

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 § 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 [

SL;,, Egy S~
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Contt GHERA! 118 1896 6f 53 41, t EEF a??y@’,f ﬁj};,gff N&é’ the colum, it is @o7o
preferabF ?o onbitfe F 2& ?ﬁﬂg?? y Lof conné?ilally avalIablg,anyngw4¥k}——~—

gel colums for neasuri ng adequately 'the nol ecul ar wei gh ] |
6 10[err] to 2 x 10[err]. For exanple, the conbination ﬂl@gﬂ“‘lﬂ“‘““ﬂll
Styragel 500, 10 [err}, 10[err] , 10[err] gf‘oduced by Wat L or ¢ he
conbi nati on of Shodex A-802, 803, 804, 805 produced by Showa Denko Co. is
preferred. In nolecular weight nmeasurnent of a sanple, the nol ecul ar
wei ght distribution passessetiotyr tdreosdipseto Liga d§l arbdreinntathe
rel ati onshi p between the

tetrahydrofuran soluble component has a number.

average molecular weight (Mn)gof 2,000 to 20,000 and 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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| ogamEdEhNed @2/2alzu@n 099617 339534 RS |72 R’ﬂ?‘gﬁ%ﬁﬁs’ f’rom several kinds ofora
mono- di. s}P%eff phi* %tf}?xeﬁgﬁ ??f% rd sanples an e count nunber. As the

st andard pol ystyifene sanples for preparation of the calibration curve, for
exanpl e, those of nolecular weights of 6 x 10[err], 2.1 x 10[err], 4 X
10[err], 1.75 x 10[err] - 65 -

1 23. A toner according to Claim 1, which is mixed
with 0.1 to 3% by weight of hydropvhobic colloidal
silica fine powder. g
s
. I
15
) &
20
25
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[ RECEIVED 82/22 21:19 1936 AT 5330694 PABE 71 (PRINTED PABE 7%) )
5.1 x 104%2/92 18§ 1030 FAD+49 §95326316 x 105TEK>- NUENUBEN 4.48 x 10[err] Qo1
produced by Pressure Chemical Co. or Toyo Soda Kogyo Co. may be enpl oyed, (Zf
and at |east-about I0 kinds of standard pol ystyrene sanples nmay be
appropri ately enpl oyed. For the detector, a Rl (reractory indec) detector
Is used. - Further, in the toner for thermal fixing kneaded and
pul veri zed, when the tetrahydrofuran i nsof W &s, of the resin conponent in
the toner is 70% by weight, preferably 10 to 60% by wei ght, nore

1 ABSTRACT OF THE DISCLOSURE

A toner for developing electrostatic latent
images, comprises; 7
100 parts by weight of a binder 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.

10

18

b L

20

25
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preferably 10 to 50 % by wei ght, the conpound to be wused in the 5§e§§

Sy P

i‘nfventi on can be well dispersed in the toner to exhibit effectlvely t he

charge controkling action. If the tetrahydrofuran insol?%é}i‘ e
10% by wei ght, the conpound to be used in the present i A ~$’ %ﬁbﬁl
di spersed, whereby variance appears iR the toner partidglgs to glve

inferior durability and sonetinmes the problens such as |cwe2l7rm /Qv%en |
during usage or occurrence of fog may be caused. If it {ig over 9

R —

wei ght, there are such problens that fixing badness nai oétUT“or*fha%

TITLE OF THE INVENTION

e e S

Toner for Developing Electrostatic Charge

Image

BACKGROUND 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 obtain 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
chargiﬁg 6f the toner practically applied in this
field of art, there is a nigrosine type dye. On the
other hand as the compound for controlling negative
chargeability of the toner, there may be included
metal contalnlng compgunds as dlsclosed 1nAJapanese
Patent Publlcatlon Nég. 45— 26478 and 55— 42752 These

compounds have excellent characteristics among the

4



kneading is not sufficiently effected when using the kneadi

respect to fixing characteristics, the binder resin shoul d
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contain 30 to 90% by wei ght of tetrahydrofuran soluble conponents

-28 :
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i
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charge controllable subsfances 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, multi-"
functionalization in image forming devices according
to the electrophotographic method or the electrostatic
recording method, it has been demanded to have a toner
which has more excellent environmental stability, good
durability stability and can give an image having high
image density without fog, enriched in resolving power
with sharp contrast and also excellent in gradation
reproducibility. Various developing method, including
not only the ﬁositive developing method, the analog
developing method, but also the reversal developing,
the digital developing, the low potential developing
have been used. ‘ |

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

) e
temperature and low humidity in inland distr:cts, and

must give stably images of high quality even under



The tetrahydrofuran insolubles in the present invention ref
of the polyner portion which is insoluble in the sol vent
(tetrahydrofuran). The tetrahydrofuran insolubles are defined by The -,
val ue neasured as foll ows. A certain amount (W<1g) af ja pon ¢VLﬁ?
wei ghed,  extracted with Soxhlet's extraater by use of a cyliindric 796
filter paper (No. 86R, produced by Toyo Roshi) to renpve the b2 -
conponents in the polymer wth the solvent, and further thé sanpl e

remai ned w thout extraction Is dried and wei ghed (W 2g). T —

—to-the-ratio.
AEPLACEMENT oupey |
EPLAGEMENT SHEsr |

severe environment. Further, with acceleration of
speed, images of high quality must be provided stably,
while standing use of a lgrge amount of the toner at
one time and continuous use over a long term.

The performance demanded for the toner is not
only developability, but various starting materials
have been employed for improving fixing
characteristics, off-set resistance, cleaning
characteristics, antiblocking characteristics. With
such improvements, the triboelectric charges on the
material are greatly changed and the function of the
charge controlling agent is not satisfactory only with
the function of enhancing the charges of the toner,
but it has been demanded to “control" constantly the
charged amount of the toner.

. Under such situation, the image forming method
employing a mégnetic toner containing magnetic powder
in the toner has been frequently used. With the
progress of such technique, it has been desired to
havé a magnetic toner having wéll éontrolled

chargeability.

SUMMARY OF THE INVENTION

An object of the present invention is to
provide a toner which can give a stable toner image

without influence from changes in environment such as



When the weight of the solid insoluble conponents such as magnetic
material, silica contained in the toner is defined as WB, #he__

tetrahydrofuran insolubles are calcul ated as: [err] BpeiQic ?ﬁ By;‘“g
0.5to 1.0 g of a toner sanple is weighed, placed in a cyllmdrhea

paper, applied to Soxhlet's extractor; é&nd extracted for o r§ mnth tHe
use of 100 to 200 ml of THF as the solvent. The present ﬁCWbﬁmgs /
described in nore detail ———

et e e,

temperature change, humidity change.

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

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

Still qpother object of the present invention
is to provide‘a toner which can apply to both low
speed machine and high speed machine.

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

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

100 parts by weight of a binder resin

ingredient;



by referring to the follow ng Exanples, but the present
limted to these Exanples. Parts in the followi ng fornul ati
by weight. 29

Conpar ati ve exanpl es, the charges

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

rzpresented by the following formula:

[ A-NR—nN-38 Joe A-N——N-—B
\X \ /
AN /Y = /Y
* M {c1® or Ti
7 N\ /7 \
Y :X\\. Y X
| B- N -4 ;B<5E¢====NT:5A

wherein A represents phenylene group, which

may have nitro
group having 1
having 1 to 18
having 2 to 18
having 7 to 18

I

having 6 to 18

group, halogen atom, alkoxy
to 18 carbon atoms, alkyl group
carbon atoms, alkenyl group
carbon atoms, aralkyl group
carbon atoms or aryl group

carbon atoms as the

substituent; B represents phenylene group,
naphthylene group which may have nitro group,
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
atoms, alkenyl group having 2 to 18 carbon
atoms,

aralkyl group having 7 to 18 carbon

atoms or aryl group having 6 to 18 carbon



S it

and the weight of the toner |ayer per unit area in the d
on the toner carrier (sleeve) were determ ned by use of

systen1Faraday gauge nethod. The absorption system Faradpy-ga ‘féhﬁ
met hod conprises urging its outer cyinder against the to ef carrier to
absorb substantially all of the toners @gn-a certain are ?h%MQVF?Q?F t
collect the toners into the inner cylinder filter, and tfhg_wei ght

toner layer per unit area on the toner carrier can be cglculafe
wei ght gain of the filter. At the sane tinme, by neasur

atoms as the substituent; X and Y each
R
[]
represent -0-, -C00-, -S- or -N-

e

(R is hydrogen or alkyl having 1 to 4 carbon
atoms; M repesents scandium, vanadium,
manganese or zinc; C represents hydrogen,
sodium, potassium, ammonium or organic
ammonium; with proviso that when A or B has
plurai substitutents, they may be either the

same or different.

) DETAILED DESCRIPTION OF THE INVENTION

The present inventors have studied intensively
about a magnetic toner which is stably charged
negatively even under environment of either normal
tenperature an& normal humidity, lower temperature and
lower humidity&or higher temperature and higher
humidity, andigives stable images for a long term, and
consequently found that the magnetic toner containing
the compound represented by the above formula is
particularly gxcellent. 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 moisture absorption and, when contained in a
magnetic toner, is a charge controlling agent of good

quality which can give a toner with excellent



charges accunulate in the inner cylinder shielded electrp§
the outside, charges per unit area and per unit wei ght ¢
carrier can be deternined. (The absorption system Farad3 ;
i ntroduced in, for exanple, Journal of Electrophotograp;iq D Ol a0k
Japan, Vo. 11, No. 1, etc.) Exanmple I - Styrene -;b?;z
di vi nyl benzene copol ynmer (nononmer weight ratio 70/3P/ -

&

electrophotographic characteristics even under low
humidity.

Further, it has been also found that said
compound is a charge controlling agent which is little
inhibited in charge controllability by magnetic 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 ivnention has good
dispersibility into a resin, and the toner contained
is stable in triboelectric 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
also sharp and dniform in distribution of
triboelectric cParges, and can be easily contfolled to
triboelectric.charges suitable for the developing
system used.

As the method for imparting said compound to
the toner, there are the method added internally 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 deterﬁined depending on the kind of
the binder resin, presence or absence of additives

optionally added, the toner preparation method



100 parts
[err]m

particle size:

Magnetic iron oxide (average particle u.;e ARV R e

60 parts Cbnpou

e?

about 4 [err]m
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including the dispersing method, and is not limited to
one kind, but it is used in the range of 0.1 to 10
parts by weight, preferable 0.1 to 5 parts by weight
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, titaniug
complex compounds are preferred with respect to
successive copying of a large number of sheets under

the conditions of low temperature and low humidity.

(R3)n

(R1), ©
*N o
(R2)

X

| ; (R2)
8 (R1),

(R3)a

[c1®
(1)




Low nol ecul ar wei ght pol ypropyl ene
3 parts
mxt ure was kneaded on two rolls heated to
coarsely crushed by a cutter
jet air
to obtain fine powder wwth a vol une average
havi ng negative triboelectric
toner No. 1, and 100 parts of(Rtie, magnetic

After the above materials were prelimnarily

m |1 and pul verized by a pul vierli zgr, by use o
stream and further classified y_use of a wind fdrde “cI*4¢8i¥er;

chargeability. This was cal Igfed magneti c

(R3)a
Q43
(R, g
m \ /Y ‘

150 [err]C, an ' df tar-coot +ng»-mﬁ

particle size fofti-ferrlm. |

e
XSFLACEHETT Suery
| X 2 o’ A

]

toner No. 19\/\/ere\,09|1w,wmmwﬂ

(c1®
(II)

(III)

(Iv)



m xed with 0.4 parts of hydrophobic colloidal silica having
triboelectric chargeability (BET surface area: 200 m/g) to
devel oper No. 1. The physical properties of the toner No. 1 gn tﬁ%'w%~gq I
devel oper No. 1 are shown in Table 2. By use of the toner, {cdpyi'heg’ ¥%8 | !
test was performed under ordinary envicomppent in a copying naghi mLLQMMm%wJ i
copyi ng speed of 50 sheets of A4 size papers per mnute (trage nane ' {
NP- 7550, produced by Canon) to obain an inmage of high quality iy 3 S o
the original. As the result of copying test repeated for
(In the formulae (I) to (IV), Rl 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 or aryl group having 6 to 18 carbon
atoms; R2 represents hydrogen, halogen, nitro, or
alkoxy having 1 to 18 carbon atoms; R3 represents
hydrogen, halogen, nitro, carboxyl, anilide or alkyl
having 1 to 18 carbon atoms, élkenyl 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 atoms or carboxyester
group having 2 to 18 carbon atoms; X and Y each
represent -0-, -C00-, -5- or —NR4 (R4 is alkyl having
1 to 4 carbon atoms); M represenfs scandium, vanadium,
manganese or zinc; C represents hydrogen, sodium,
potassium, ammopium or organic ammonium; 1 represents
lor 2; m and'n each represent 1, 2 or 3; with proviso
that when having plural substituents, they may be

either the same or different.]

- - Al- N —N - B!
Al N—N-B o
AN S/ | \X Y/
NS | Ny
M [C] & /Ti
Y/ \X (V) /Y N
YAV N Bl~ N —N 4’
L i




-31 - 50, 000 sheets, good inmages coul d be obtained stably—= *@r %&%MWK
test, and the density was maintained at 1.3 to 1.4, wthou '% éFw WENT SHEZT |
recogni zed, and al so reproduction of thin letter was excelf ent mntnOUL =
narrowi ng of |ine observed. Further, S|n1Iar results ver e joht a !

9 2ROV o5 |

{In the formulae (V) and (VI), Al represents phenylene
group, which may have nitro group, halogen atom or
alkoxy group having 1 to 18 carbon atoms as the
substituent; B1 represents phenvlene residue or
naphthylene residue which may have nitro group,
halogen atom, carboxyl group, anilide group or alkoxy
group having 1 to 18 carbon atoms or carboxyl ester as
the substituent; X and Y each represent -0-, -C00-, -S-
or —-NR~- (R is hydrogen or alkyl having 1 to 4 carbon
+ atoms); M represents scandium, vanadium, manganese or

zinc; C represents hydrogen, sodium, potassium,
ammonium or organic ammonium; with proviso that when
having plural substituents, they may be either the
same or different.]

Said coﬁpound to be used in the present
invention can be obtained by treating an azo compound

p

capable of forming a metal complex with a metal
imparting agent.

In the above formulae, A should preferably
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.

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

is diazotized, coupled with B-naphthol, treated with



under |ow tenperature and low humdity of 15 [err]C and 1Q%RH __and under
hi gh tenperture and high humdity of 30 [err]C and 85%)RH?J _; i ha (s g
guantity was nmeasured by blow off (TB- 200, produced by Tgs
Co.) after 1 g of the developer No. 1 and 9 g of the ironjp
(200/ 300 nesh) were accurately wei ghed-am -t horoughly m xged|
Conparative exanple 1 In the sane manner as in Exanple»;wexgept for

an inorganic 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-

jons can be varied by the subsequent treating

conditions.

Compound No. 1

ce

/
Mo
0/ \0 Ce
(G148}
Q) e

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.



using Conparative conpound No. 1 in place of the Conpound No. 4,

Conprative toner No. 1 with a volune average particle siz *pf &} k&LLLﬂ] o
was prepared. By mxing 100 parts of Conparative toner No. Keddd CERT 5 §
parts of said hydrophobic colloidal silica, Conparative d vélap BrNo:= ~%mﬁ !
was prepared. By use of the developes No. 1 in Exanpl E@ ,ﬁf f /

Conpar ati ve devel oper No. 1 in Conparative exanple 1, con
tests were conducted under the environnental conditions o «Leap§£aLuﬂel

and | ow Compound No. 2 i

CHs G2
0 0

N/
Ti
/ N\

0 .
co CHs

Compound No. 3

—
& (CH3)2CCH s S
F8

COO0H

HOOC

E’I!EN N;z:z;
(CH3) 2CCHs




- 32- hum dity (tenperature 15 [err]C humdity 10% RH). The results
are shown below in Table 1. 33

- 14 -

compound No. 4

(CH3)2CCqHs @ | |
i3
NO: 0

0
\ 7/
Ti
7/ N\
HGOC 0

g

(CHB3)2CC2Hs




The triboelectric charges in the

[err] - 34-
above Table are triboelectric charges in the devel oper on t@@vQﬁf Ve
t he devel opi ng region at the devel opi ng rimhmwaﬁ'bH&TMT
f T
|
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The following compound No. 6 is obtained by

diazotizing 2—-aminophenol, followed by coupling with

phenol: treating the product with an inorganic
panganese salt and filtering the treated product at pH

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

1.

Compound No. 5

R

/-
Nn
\
0 0
S5
Cémpound No. 6

C2
Q@ |
0 0
\ /
v
/ N\
0 0
SH140)
C2

~




instrument in the copying machine. As is apparent fromthe results
in the Table, the developer No. 1 of the present invention is stable in
tri boel ectric charges of the devel oper on the sleeve undeg, rﬁMALﬁnperature
and low hum dity environnent, and therefore small in fI'CF% fics ”"?HETK
i mge density. In contrast, in the case pf - Conparative Hej ef"é NQ_ e f
when the nunber of copying papers becones greater, triljod Q?@Ql, charg?s
of the devel oper on the sleeve are increased, whereby fo{e Hoh &xy | l

mgrated fromthe sleeve to the | s i
| e
1“«“*.,““& . }:f
Compound No. 7 B

H3C ] ©

N=N
0 0 C00H
N &
Mn H

HOOC 0/ \0

N

N

CH3

Compound No. 8

[od

Q43

./
Ti
\

g



phot osensitive drum resulting in |lowering of inmage density. Exampl e 2

Styrene-butyl acryl ate-divinyl benzene copol yner (nononer wei ght
ratio 70/30/1) 10 B

Magnetic iron oxide (average particle si ze: about |0 jieﬁﬁfﬁfzy”*y
60 parts Compound No. 1 (averagerpaiticle size: ]

Compound No. 9

Comparative Compound No. 1

’ N ©

1*(CH3)2CC 285
@”

NO2 0 COOH
Cr H(D

HOOC

(CHa)zCCsz




about 4 [err]m 2 parts
- 35 - Low nol ecul ar wei ght pol ypropyl ene

3-parts . After the above materials were prelirﬁnari;-m
- 38 - o I
f‘[ ;’ “ H@rsf“"g
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Comparative Compound No. 2 T
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©
)
0\ 0
cr n®
/ \
0 o
S0)
- Ce 1
Comparative Cor'npound No. 3.
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Ce ©
e
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\ 1 ®
/
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m xed, the m xture was kneaded on two rolls heated to 150 jfer
after cooling coarsely crushed by a cutter mll and pulver"

pul veri zer by use of jet air
wind force classifier to obtain fine powder with a vol unej
particle size of 11 [err]m (nmagnetic tengs No. 2), and 100,
magnetic toner No. 2 were well mxed with 0.4 parts of hy
colloidal silica to obtain a devel oper No. 2. The physicap

the toner No. 2 and the devel oper No. 2 are shown in Tabl e 2.

use of the devel oper, CAPWAW Sded¥Sinvention, charge controlling

agents known in the art may be also employed, if they

do not exert deleterious influences.

In the magnetic toner of the present

invention, any desired suitable pigment may be also

added. For example, there may be employed dyes or

pigments such as carbon black, iron black,
Phthalocyanine Blue, Ultramarine, quinacridone,

Benzidine Yellow, etc.

The binder resin to be used in the present

invention may include homopolymers or copolymers of

vinyl type compounds shown below: styrene and

derivatives thereof such as styrene, o—methylstyrene,

n-methylstyrene, p-rethylstyrene, p-methoxystyrene, p-

= é

phenylstyrene, p-chlorostyrene, 3,4-dichlorostyrene, p-

ethylstyrene, 2,4-dimethylstyrene, p—n-butylstyrene, p-

tert-butylstyrene, p-n~hexylstyrene, p-n-octylstyrene,

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

dodecylstyrene; ethylenically unsaturated moncolefins

such as ethylene, propylene, butylene, isobutylene;

unsaturated polyolefins such as butadiene; vinyl

halides such as vinyl chloride, vinylidene chloride,

vinyl bromide, vinyl fluoride: vinyl esters such as

vinyl acetate, vinyl propionate, vinvyl benzoate;

methylene aliphatic monocarboxylic acid esters such as

methyl methacrylate, ethyl methacrylate, propyl



perforned under ordinary environnent in a copying nmachine (trade name

NP- 7550, produced by Canon) to obtain an image of high qudl i, y“+eethiulﬁto
the original. As the result of copylng test repeated for f Fﬁ@ﬁi&ﬁﬁ@tg%g"”f
good i mages coul d be obtained stably during the test, and} the"deWSTby i
maintained at 1.3 to 1.4, wthout fog aecognized. Althoug

No. 2 had good devel oping characteristics even under |ow: :
| ow humi dity environnment, it was slightly inferior in duﬁab“1rt o h
compared with the developer No. 1 in Exanple 1. b ’

methacrylate, n-butyl methacrylate, isobutyl [

methacrylate, n-octyl methacrylate, dodecyl
methacrylate, 2-ethylhexyl methacrylate, stearyl
methacrylate, phenyl methacrylate, dimethylaminocethyl
methacrylate, diethylaminocethyl methacrylate; acrylic
acid esters such as methyl acrylate, ethyl acrylate, n-
butyl acrylate, isobutyl acrylate, propyl acrylate, n-
octyl acrylate, dodecyl acrylate; é—ethylhexyl
acrylate, stearyl acrylate, 2-chloroethy1 acrylate,
phenyl acrylate; wvinyl ethers such as vinyl methyl
ether, vinyl ethyl ether, vinyl isobutyl ether; vinyl
ketones such as vinyl methyl ketone, vinyl hexyl
ketone, methyl isopropenyl ketone; N-vinyl compounds
such as N-vinylpyrrole, N-vinylcarbazole, N-
vinylindole, N-vinylpyrrolidone; vinylnaphthalenes;
acrylic acid ox methacrylic acid derivatives such as
acrylonitorile, methacrylonitorile, acrylamide; vinyl
compound derivatives having carboxyl group as acrylic
acid, methacrylic acid, maleic acid, fumaric acid;
half esters such as maleic acid half ester, fumaric
acié half ester; maleic anhydride, maleic acid ester,
fumaric acid derivatives.

Further, as other binder resins, polyester,
polyurethane, epoxy resin, polyvinyl butyral, rosin,
modified rosin, terpene resin, phenol resin, aliphatic

or alicyclic hydrocarbon resin, aromatic petroleum



36 Exanple 3 Styrene- butyl net hacryl at e- i
mal eat e- di vi nyl benzene copol yner (nononer wei ght rat dﬁP&Lfm‘§?“7:hPi
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resin, halo-paraffin, paraffin wax may be included.

-~ 23 -

These can be used either singly or as a mixture.

With respect to off-set resistance to hot
rollers and developing characteristics, a styrene
copolymer crosslinked with a crosslinking agent such
as divinylbenzen is preferred. Particularly, a
styrene—ac-methylene aliphatic monomer carboxylic acid
alkyl ester-divihyibenzeng;copolymer or a styrene-
acrylic acid alkyl eéter—divinylbenzene copolymer is
preferred as the binder resin.

As the binder resin for toner to be prévided
for the pressure fixing system, low molecular weight
polyethylene, low molecular weight polypropylene,
ethylene-vinyl acetate copolymer, ethylene-acrylic
acid ester copolymer, higher fatty acids, polyanide
resin or polyester resin can be used either singly or
as a mixture.-

The magnetic toner of the present invention,
when used as the two-component developer, is used as a
mixture with carrier powder. As the carrier which can .
be used in the present 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.

As the magnetic material to be contained in

the magnetic toner of the present invention, there may



80/ 15/ 5/ 0. 6) 100 papis -
Magnetic iron oxide (average particle size: about Q.2-L&r i
60 parts Compound No. 3 (average particle $i ze: ; f
[err]m , 1 par}s; E?M@yﬁggwgg
mol ecul ar wei ght pol ypropyl ene - 22 - ; {1}
3 parts According to the sane nethod as in Exanplje 2 —

be included iron oxide such as magnetite, maghemaite,
ferrite, and other iron oxides containing other metal
oxides; meals such as Fe, Co, Ni, or alloys of these
metals with metals such as Al, Co, Cu, Pb, Mg, Ni, Sn,
Zn, S$b, Be, Bi, Cd, Ca, Mn, Se, Ti, W, V, and mixtures
therecf. These ferromagnetic materials should
preferably have an average particle diameter of 0.1 to
2 um, and magnetic charactéfistics by application of
10 K Oersted (Oe) of a coercive force of 20 to 150
Oersted (Oe), a saturated magnetization of 50 to 200
enu/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 preferably 40 to 150 parts by weight, per
100 parts by weight of the resin component.

The toper of the present invention may be also
mixed with an'additive, if desired. As the additive,
there are lubricants such as Teflon, polyvinylidene
fluoride, fatty acid metal salts; abrasives such as
cerium oxide, strontium titanate, silicon carbide;
flow 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,



except for using the above materials, a magnetic toner No. 3.with a volune

average particle size of 12 [err]n1mas obt ai ned by neans of 5 er as
t ke kneadi ng device. By mxing 100 parts of the magnetic ton[r;’ ﬁ{ﬁgfﬁ t~
0.4 parts of said hydrophobic colloidal silica, a developer / “i
prepared. The physical properties of tha3toner.No. 3 and the-d Y I#y, q :
3 are shown in Table 2. When printout test was con fudt e HVwé}vg, i f
comercially available | aser beamprinter (trade nane S, ;
’? S T—— ‘\!
"\...‘N\
it is preferable for improvement of triboelectric T

chargeability with the sleeve to use fine particles of
hydrophobic colloidal gilica with a BET specific
surface area according to the nitrogen gas adsorption
method of 70 to 300 m2/g rixed in the toner in an
amount of 0.1 to 3% by weight based on the weight of
toner. For the purpose of improving mold release
property during hot roll fixing, about 0.5 to 5% by
weight of a waxy substance such as low molecular
weight polyethylene, low molecular weight
polypropylene, low molecular weight propylene-—ethylene
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, kneader or extruder and, after cooling and
solidification, crushed and classified to obtain tﬂe
toner. Further, éhere is the spray drying method in
which the constituent materials are dispersed in &
binder resin solution and thereafter the dispersion is
dried by spraying. Further, there is the
polymerization toner preparation method in which

predetermined materials are mixed in a monomer which



As the

"‘ﬁ-._,,w
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LBP- CX, produced by Canon), high resolution images were obt
result of repeated printing of 3,000 sheets, the density wa

1.-30 to 1.40, without fog recogni zed. Further, according to ‘Lb§ﬁ§
under the respective environnents of 15 J[err]C,. 10% RH and .f&(i 809%™
RH, excellent imges were - 24 - GV'm@é

g

should constitute the binder resin to form a
suspension, followed by polymerization, to obtain the
toner. Further, in microcapsule toner having core and
shell, the method of incorporating predetermined
naterials 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 pm, preferably 4 to 15 pum. In the present
invention, the volume average particle size of the
toner is measured by means of Coulter Counter TA-II
Model (produced by Coulter Co.), to which N interface
outputting number distribution and volume distribution
{produced 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
agqueous 1% Ngbl solution. As the measuring method,
into 100 to 150 ml of the above electrolyte aqueocus
solution is added 0.1 to 5 ml of a surfactant,
preferably alkylbenzenesulfonate, and further 2 to 20
mg of a sample to be measured is added. The
electrolyte 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

A}



obtalned simlarly under the ordinary environnent. Conpagat+ue._ exanple 2
According to the sanme nethod as in Exanple 2 except for usrn@ﬁzggmy;
nonoazo conpound chrom um conmpl ex shown bel ow i n pl ace of th@”

No. 1, Conparative magnetic toner No. 2 with a vol une aveﬁage Q@rplcle”**{
size of 11.5 [err] mwas obt ai ned: -.25 - i %%wyemng

i L. B
g —

e g,

S—

T — iy

Counter TA-II Model by use of 100 p aperture. The
value determined is the volume average particle size.

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 is not higher
than the above value, the charge controlling action of
the compound to be used.in the present invention can
function most effectively, exhibiting more excellent
developability, ﬁhereby 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 wvalue of acid value in the present
invention is a pumerical value represented in mg of
potassium hydr;xide necessary for neutralizing 1 g of
2 sample, and measured as follows. A solution of 2 g
of soluble components dissolved in 200 g of a solvent
nixture of toluene/ethanol=2/1 is titrated with 0.1 N
potassium hydroxide solution with phenolphtgalein 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 (Mn) of 2,000 to



[érr]

m xi ng 100 parts of Conparative magnetic toner No. 2

REPLAGE

20,000 and a weight average molecular weight of 50,000
to 5,000,000, preferably 50,000 to 3,000,000, with the
Mw/Mn ratio being 10 or higher, preferably 30 to 200.
In the present invention, the values of Mw and
Mn are calculated from the values measuréd by gel
permeation chromatography. The measurement is
conducted by flowing tetrahydrofuran as the solvent at
a flow rate of 1 ml per minute at a temperature of 25
°C, and injecting 0.5 ml of a sample solution
containing 8 mg/ml of a sample in tetrahydrofuran. As
the column, it is preférable to combine a plurality of
commercially available polystyrene gel columns for
measuring adequately the molecular weight regions of
103 to 2 X 106. For exanple, the combination of n-
Styragel 500, 103, 104, 105 produced by Waters Co. or
the combination of Shodex A-802, 803, 804, 805
produced by Sﬁowa Denko Co. is preferred. 1In
molecular weight measurment of a sample, the molecular
weight distribution possessed by the sample is
calculated from tﬁe relationship between the
logarithmic value of the calibration curve prepared
from several kinds of mono-dispersed polystyrene
standard samples and the count number. As the

standard polystyrene samples for preparation of the

calibration curve, for example, those of molecular

2 3

weights of 6 x 10°, 2.1 x 103, 4 x 107, 1.75 x 104,

mmmmn:zl‘.:?a@‘:‘.’:&.
w S { (£xene,
MENT Stgst

N e




- 38- and 0.4 parts of said hydrophobic colloidal silica,
No. 2 was prepared. The physical properties of th
toner No. 2 and Conparative developer No 2 are shown in Ta
As the result of the copying test conducted simlarly as
good results were obtained up to 50,000:sheets, .but the defs tﬁm‘;%r }
as conpared with Exanple 2, nanely 1.1 to 1.2. Further, . v kg

devel oper

REPORELES:

.

e i,
oz,

T ———
5.1 x 104, 1.1 x 105, 3.9 x 105, 8.6 x 105, 2 x 106,  ——_}

4.48 x 106 produced by Pressure Chemical Co. or Toyo
Soda Kogyo Co. may be employéd, and at least about 10
kinds of standard polystyrene samples may 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
preferaﬁly 10 to 50 % by weight, the compound to be
used in the present invention can be well dispersed in
the toner to exhibit effectively the charge
controlling action. If the tetrahydrofuran insolubles
is less than 10% by weight, the compound to be used in
the present invention is poorly dispersed, whereby
variance appeérs in the toner particles to give
inferior durability and sometimes the problems such as
lowering in density during usage or occurrence of fog
may be caused. 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 reépect to fixing
characteristics, the binder resin should preferably
contain 30 to 90% by weight of tetrahydrofuran soluble

components.

arative

Léﬁ,.m}- q;:'::—m..
anprE“Q“

(M Lf

J

{
{1
i

H
'
F



°

under the environnent of |ow tenperature and | ow hum dif™y:
10% RH, density was gradually lowered, until the densi tly®

BARET l" -
KA ﬁd&'ﬁm

1.71.in copying after 20,000 sheets. Conpar ati ve exarnplife™3

H

According to the sane nethod as in Exanple 3 except fot fsk@g
a nonoazo conpound chrom um conpl ex shod bel ow i n plaée§of t
V*_

No. 3, Conparative magnetic toner No. 3 with a vol une
size of 11.5 [err] mwas obtai ned:

oA,

f

=)

L.

-particlel

i

The tetrahydrofuran insolubles in the present
invention refer to the ratio of the polymer portion
which is insoluble in the solvent (tetrahydrofuran).
The tetrahydrofuran insolubles are defined by the
value measured as follows.

A certain amount (W 1g) of a toner 1s.weighed,
extracted with Soxhlet's extractor by use of a
cylindrical filter papef {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:

W2 - W3
Wl - W3

x 100%

Specifically, 0.5 to 1.0 g of a toner sample is
weighed, placed in a cylin&rical 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 Examples, but the
present invention is not limited to these Examples.

Parts in the following formulations are parts by

weight,
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Conpar ai ve magnetic toner No. 3 and 0.4 part of the hydgt

si’lica,

- 39- By m xing 100 parts of

H B0t
2 g2 7 BTN ey

| .

and the weight of the toner layer per unit area in the
developing region on the toner carrier (sleeve) were
determined by use of the absorption system ?araday
gauge method. The absorption system Faraday gauge
system method comprises urging its outer cyinder
against the toner carrier to absorb substantially all
of the toners on a certain area of the carrier to
collect the toners into the inner cylinder filter, and
the weight of the toner layer per unit area on the
toner carrier can be calculated frém the weight gain
of the filter. At the same time, by measuring the"
charges accumulate in the inner cylinder shielded
electrostatically from the outside, charges per unit
area and per unit weight on the toner carrier can be
determined. (The absorption system Faraday gauge
method is intfoduced in, for example, Journal of
Electrophotographic Society of Japan, Vo. 11, No. 1,

etc.)

Example 1

Styrene - butyl acrylate - divinylbenzene
copolymer (monomer weight ratio 70/30/1)

100 parts
Magnetic iron oxide (average particle

size about 0.2 um) 60 parts



°

Conpar ati ve devel oper No. 3 was prepared. The

_physi cal ties of

conpar ati ve magnetic toner No. | e own
i rf Table 2. As the result of the copying test congugie ik:: Ty H
as in Exanple 3, good inmages were obtained up to 3,000 shgefs, ‘*he«ii“f
density was |ower as conpared with Exanpbe-3, nanely 1.2.f F rEWEE Jupder i

,’(
the environment of 15 C and 10% RH, density was unstabl e ft d_be qu t' é i
J

between 1.1 and 1.3, and the inage obtained was sllghtly;fogge ————
d:I%‘“'N'--n\ :‘;/
Compound No. 4 (average particle size: ——d
about 4 um) 2 parts
Low molecular weight polypropylene
3 parts

After tﬁe above materials were preliminarily
mixed, the mixture was kneaded on two rolls heated to
150 °c, and after cooling coarsely crushed by a cutter
mill and pulverized by a pulvesizer 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 size of 11 um having negative triboelectric

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 colloidal silica
having negative triboelectric chargeability (BET

-~

surface area: 200 mz/g) to obtain a developer No. 1.

The physical properties of the toner No. 1 and the

developer No. 1 are shown 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 per
minute (trade name NP-7550, produced Sy Canon) to
obain an image of high quality faithful to the

original. As the result of copying test repeated for
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50,000 sheets, good images could be obtained Stabl{M\\N\\\j

during the test, and the density was maintained at 1.3
to 1.4, without fog recognized, 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 °¢c and
10% RH, and under high temperture and high humidity of
30 °C and 85% RH.

The charged quantity was measured by blow-off (TB-
200, produced by Toshiba Chemical Co.) after 1 g of
the developer No. 1 and 9 g of the iron powder
carrier (200/300 mesh) were accurately weighed and

thoroughly mixed.

Comparative example 1

In the same manner as in Example 1 except for
using Comparé{ive compound No. 1 in place of the
Compound No. 4, Comprative toner No. 1 with a volume
average particle size of 11 um was prepared. By
mixing 100 parts of Comparative toﬁer.No. 1 and 0.4
pérts of said hydrophobic colloidal 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




[err] Exanpl e 4 Styrene-butyl
acryl at e-di vi nyl benzene

humidity (temperature 15 °C humidity 10% RH). The

results are shown below in Table 1.




copol ymer (nononer weight ratio 70/30/1)

100 parts Magnetic iron oxide (average particle
about 0.2 [err]m
Compound No. 9 (average particle size: about 4 [ern
2 parts Low nol ecul ar wei ght -paeBypr opyl ene
3 parts After the above materials were prelim'nari;_'
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m xed, the mxture was roll mlled on two rolls heated to 1, rl
after cooling coarsely crushed by a cutter m |l and pul veri; ;m,ﬂyg“ij

pul verizer by use of jet air stream and further classified | 5.6 gﬁa%ﬁr,,
wind classifier to obtain fine powder with a volume average j a%tlcle S%@Ej J
of 11 [err]m (magnetic toner No. 4). By3fixing well 100 p er bﬁ”%;1 J
magnetic toner No. 4 wth 0.4 part of hydrophobic coIIO|d | 4 ahilca" éﬂ% J
devel oper No.4 was obtai ned. The physical properties [erw the nagﬁeLLc w/f

L’

toner No. 4 and the developer No. 4 [err] shown in Table '*MM“““\NN
The triboelectric charges in the above Table )

are triboelectric charges in the developer on the
sleeve in the developing region at the developing
instrument in the copying machine.

As is apparent from the results in the Table,
the developer No. 1 of the present invention ié stable
in triboelectric charges of the developer on the
sleeve under low temperature and low humidity
environment, and therefore.small in fluctuation of the
image density. 1In contrast, in the case of
Comparative developer No; 1, when the number of
copying papers becomes greater, triboelectric charges
of the developer on the sleeve are increased, whereby
toner can be miqrated from the sleeve to the |
photosensitive drum, resulting in lowering of image

density.

Example 2

Styrene-butyl acrylate~divinylbenzene
copolymer (monomer weight ratio 70/30/1)

100 parts
Magnetic iron oxide (average particle
size: about 0.2 um)

60 parts

Compound No. 1 (average particle size:

about 4 um) " cs
par



By use of the devel oper No. 4, continuous copying test of 30,000 sheets
was performed under { B
tenperature and normal humdity in a copying

of 50 sheets of A4 size paper per mnute (conmercially
t he trade nane NP-7550, produced by Cagen) to stably

Low molecular weight polypropylene
3 parts

After the above materials were preliminarily
mixed, 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 ﬁse of a wind force
classifier to obtain fine powder with a volume average
particle size of 11 pjn (magnetic toner No. 2), and 100
parts of the magnetic toner No. 2 were well mixed with
0.4 parts of hydrophobic colloidal 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, copying test was
performed under'ordinary environment in a copying
machine (tradeaname NP-7550, pfoduced by Canon) to
obtain an image 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 density was maintained at 1.3
to 1.4, without fog recognized. Although the -
developer No. 2 had good developing characteristics
even under low temperature and low humidity
environment, it was slightly inferior in durability as

compared with the developer No. 1 in Example 1,



obtain images of high quality faithful to the original during the test.
The density was naintai ned at 1.30 to 1.35, to give sharp~+nages*mhibout

f og recogni zed. Further, simlar results were obtained 7uﬁ@ﬂﬁ@mﬁmﬁ-gmﬁ“
t enperature and Iom1hun1d|ty of 10 [err]C and 10% RH, and inder— 7

temperture and high hunidity of 30 [efrj& and 80% RH } The charg d
oﬁhr%gnﬁh%ﬂwﬁal¥

quantity was neasured by bl ow of f (TB- 200, produced by T
Co.) after 1lg of t he devel oper and 9 g of the iron pomd'ricaLLLQLM_ﬁgﬁhj !

(200/ 300 nesh) were accurately wei ghed and thoroughly i‘“**‘*»w*-~*_;~j
§

Example 3
Styrene-butylmethacrylate-
monobutyl maleate-divinylbenzene
copolymer (monomer weight ratio=

80/15/5/0.6)

100 parts
Magnetic iron oxidé:(average
particle size: about 0.2 o)
60 parts
Compound No. 3 (average particle
sizeé about 4 punm)
1 parts

Low molecular weight polypropylene
' 3 parts
According to the same method as in Example 2
-
except for usiﬂg the above materials, a magnetic toner
No. 3 with a volume average particle size of 12 um was
obtained by means of an extruder as the kneading
devicé. -By mixing 100 parts of the magnetic toner 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.
When printout test was conducted by a

v

commercially available laser beam printer (trade name



m xed. Conpar ati ve exanple 4 In the same nmary
4 except for usi ng Conparative conmpound No. 2 in place
No. 9, Conprative toner No. 1 with a volune aver age par
[err] was prepared. By m xi ng 100 parts of Conparative
0.4 Part of the hydrophobic colloidal 87]+ca, Conparatiive
4 was prepared. i

LBP-CX, produced by Canon), high resolution 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 to
similar tests under the respective environments of 15
oC, 10% RH and 35 oC, 80% RH, excellent images were

obtained similarly under the ordinary environment.

Comparative example 2

According to the same method as in Example 2
except for using 2 parts of a monoazo compound
chromium 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:

e ‘::> ©
NOz—@Nﬂ{

Cr

‘ N=NN02
__ ‘::> |

Bixing 100 parts of Comparative magnetic toner No. 2



Conpar ati ve exanple 5 In the same manner as in Exanpl et
for, using Conparative conpound No. 3 in place of the Conpouryd NG~ i
Conparative toner No. 5 with a volune average particle size pf;
was prepared. By mixing 100 parts of Conparative toner No. j

- 38 -

1/
and 0.4 parts of said hydrophobic colloidal s1licajk\\\\*~\\\/
Comparative developer No. 2 was prepared. The
physical properties of the magnetic toner No. 2 and
Comparative developer No 2 are shown in Table 2.
As the fesult of the copying test conducted
similarly as in Example 2, good results were obtained
up to 50,000 sheets, but the density was lower as
compared with Example 2, namely 1.1 to 1.2. Further,
under the environment of iow temperature and low
humidity of 15 °C and 10% RH, density was gradually
lowered, until the density became 1.0 to 1.1 .in

copying after 20,000 sheets.

Comparative example 3

Accordiné to the same method as in Example 3
except for using 0.% parts of a monoazé compound
chromium compléx 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:

— ' -

s |

\ /s
Cr H69
/7 \

-y




5

part of the hydrophobic colloidal silica, Conparative developer No. 5 was
pr epar ed. By use of the devel oper No. 4 in Exanplje
Conpar ati ve devel oper No. 4 in Conparative exanple 4 and
devel oper No. 5 in Conparaive exanple 5, continuous copyi
conducted under the environnental condi BPons of | ow terrp.
hum dity (tenperature 15 [err]C, humdity 10% RH). The r¢gs
bel ow i n Tabl e 3. ?

By mixing 100 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.
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 were obtained
up to 3,000 sheets, but the density was lower as
compéred 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 obtained was slightly fogged.
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The triboelectric charges in the above Table are triboelectric charges in
the devel oper on the sleeve in the devel oping region at e devel opi ng
inStrunent in the copyi ng nachine. As i s apparent ;
in the Tabl'e, the devel oper No. 4 of the present inventi 3 o
triboelectric charges of the devel oper -omrit he sl eeve under IoMrTeapé%gf e
and low humdity environnent, and therefore small in tl’ct@éﬁu of t@

i mage density. In contrast, in the case of Cbnparativé evelo 8? i

and No. 5, when the ! /

Styrene-butyl acrylate—-divinylbenzene

copolymer (monomer weight ratio 70/30/1)
100 parts
Magnetic iron oxide (average particle
size: about 0.2 um)
55 parts
Compound No. 9 (average particie size:
about 4 um)
‘ 2 parts
Low molecular weight polypropvlene
3 parts
After the above materisals were preliminarily
mixed, the mixture was roll milled on two rolls heated
to 150 °C, and after cooling coarsely crushed by a
cutter mill and pulverized by a pulverizer by use of
Jjet air streaﬁ, and further classified by use of a
wind classifier to obtain fine powder with a volume
average particle size of 11 pm (magnetic toner No. 4).
By mixing well 100 parts of the magnetic toner No. 4
with 0.; part of hydrophobic colloidal silica, a
developer No.4 was obtained. The physical properties
Pf the magnetic toner No. 4 and the developer No. 4
8¥® shown in Table 4.
By use of the developer No. 4, continuous

CoPying test of 30,000 sheets was performed under



nunber of copying becones greater, triboelectric charges oP“rhe-deMQIoper

on the sleeve are increased whereby toner can be mgrated w&ﬁmﬁrguht-gj“
fromthe sleeve to the photosensitive drum resulting in ¥ TT NG~ :

i mge density. Exanple 5 Styrene - butyl acrylate - 7 NOY ¢

di vi nyl benzene copol ymer (nonengz wei ght ratio 70/80 3? T

100 parts Magnetic iron oxide (average particle —-slze: “J
about 0.2 [err]m

——
T et v

normal temperature and normal humidity in a copying
machine with copying speed of 50 sheets of A4 size
paper per minute (commercially available under the
trade name NP-7550, produced by Canon} Fo stably

" obtain images of high quality 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% RH, and under high témperture and high humidity of
30 °c and 80% RH.

The charged quantity was measured by blow-off

(TB-200, produced by Toshiba Chemical Co.) after 1g of
the developer aqd 9 g of the iron powder carrier
{200/300 mesh) were accurately weighed and thoroughly

mixed.

Comparative example 4

In the same manner as in Example 4 except for
using Comparative compound No. 2 in place of the
Compound No. 9, Comprative toner No. 1 with a volﬁme
average particle size of 11 um was prepared. By
mixing 100 parts of Comparative toner No. 4 and 0.4
Part of the hydrophobic colloidal silica, Comparative

developer No. 4 was prepared.



55 parts
[err]m

3 parts

Compound No. 5 (average particle size:
2 parts
Low nol ecul ar pol ypropyl ene

- 43 -

Comparative example 5

In the same manner as in Example 4 except for
using Comparative compound No. 3 in place of the
Compound No. 9, Comparative toner No. 5§ with a volume
average particle size of 11 um was prepared. By
mixing 100 parts of Comparative toner No. 5 and 0.4
part of the hydrophobic colloidal silica, Comparative

developer No. 5 was prepared.

By use of the developer No. 4 in Example 4,
Comparative developer No. 4 in Comparative example 4
and Comparative developer No. § in Comparaive example
5, continuous copying tests were conducted under the
environmental copditions of low temperature and low
humidity (temperature 15 °C, humidity 10% RH). The

results are shown below in Table 3.




After the above materials were permixed; the nixture was knedtdPUADIMENTOSHE

rolls heated to 150 [err]C, and
mi |
classified by an air classifier to obtain fine

after cooling coarsely crushe
and pulverized by a pulverizer using jet air stream
powder with ja

d
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average particle size of 11 [err]m (negrati-c toner No. 5). BwunLXngMWh
sufficiently 100 parts of the magnetic toner No. 5 with 0.4 parts of
hydr ophobi ¢ colloidal silica a devel oper No. 5 was obtaine Fire—phy-si-cal
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was carried out under normal tenperature and normal hum dijt Eiiﬁfﬁﬁ%ﬁﬁm
copyi ng machine (trade nane: NP-250RE, produced by Canon) [with copying
speed of 25 sheets of A4 size papers per nminute to obtainfap i2@GENPEd gh

By use of the devel oper No. 5, continuous copying test of 3?§w

T

quality faithful to the original. As thgsresult of copying {test repeated |
for 30,000 sheets, good inmages which are faithful to the NUSCTTpt—cout-d
be obtained stably during the test, and the density was naintai ned at ﬁ
1.25 to 1.42, to give sharp i nages without fog. -

The triboelectric charges in the above Table

are triboelectric charges in the developer on the
sleeve in the developing region at the developing
instrument in the copying 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
environment, and therefore small in fluctuation of the
image density. In contrast, in the case of
Comparative developers No. 4 and No. 5, when the
number of copying becomes greater, triboelectric
charges of the developer on the sleeve are increased
whereby toner can be migrated 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 parts

Magnetic iron oxide (average particle

size: about 0.2 um)

"55 parts
Compound No. 5 (average particle size:

about 4 un)
2 parts



Further, simlar results were obtained under low tenperature and |ow
humdity of 10 [err]C and 10% RH as -47- wel | as
tenperature and high humdity of 30 [err]C and 80% RH.
gquantity of charges was neasured by bl ow '

- 46 -
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Low molecular polypropylene
3 parts
After the above materials were permixed; the
mixture was kneaded on two rolls heated to 150 oC, and
" after cooling coarsely crushed by a cutter mill and
pulverized by a pulverizer using jet air stream, and
further classified by an air classifier to obtain fine
powder with a volume average particle size of 11 um
{magnetic toner No. ). By mixing sufficiently 100
parts of the magnetic toner No. § with 0.4 parts of
hydrophobic colloidal silica a developef No. 5 was
obtained. The physical properties of the toner No. §
and the developer No. 5 are shown in Table 4.

By use of the developer No. §, continuous
copying test of 30,000 sheets was carried out under
normal temperatyre and normal ﬁumidity by means of a
copying machiné (trade name: NP-250RE, produced by
Canon) with copying speed of 25 sheets of A4 size
papers per minute to obtain an image of high quality
faithful to t&e ériginal. 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.
Further, similar results were obtained under low

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



of f (TB-200, produced by Toshi ba Chem cal Co.) after 1g Htc"?%{ % Q’{L

r oV ate **

No. 5 and 9 g of the iron powder carrier (200/300 nesh)

wei ghed and thoroughly m xed. Exanpl e 6 Styrene |- 2- ethylhexy
acryl ate - divinyl benzene copol yner (rmonomer weifght 2 dtNOY 1992
80/ 20/ 2) - 47 - 100 parts Magnet i ¢

I ron oxide (average particle

+ well as under high temperature and high humidity of 30
°C and 80% RH.

The quantity of charges was measured by blow-
off (TB-200, produced by Toshiba Chemical Co.) after
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

Styrene - 2-ethylhexyl acrylate - divinylbenzene

copolymer (monomer weight ratio 80/20/2)
100 parts
Magnetic iron oxide (average particle
size: a£out 0.2 um)
55'parts
Compound No. 6 (average particle size:
about 4 um)
2 parts
Low molecular polypropylene
3 parts
A magnetic toner No.6 was obtained according
to the same method as in Example 5 except for using
the above materials. 100 pérts of the magnetic tonér
" No. 6 was mixed with 0.4 parts of hydrophobic

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

-



size: about 0.2 [err]m p,—i';gg,-_mﬁg kri:f i

Conmpound No. 6 (average particle size: about 4 [err]n) e

2 parts Low nol ecul ar pol ypropyl ene _ g
3 parts A magnetic toner No.6 was obtained according ft o2 FhéCHE 8% {
met hod as in Exanple 5 except for using- 4ée above material 9. {100 parts of ;

the magnetic toner No. 6 was mxed with 0.4 parts of hydrophobic o

properties of the toner No. 6 and the developer No. 6
are shown in Table 4.

When intermittent printout test was carried
out for 3,000 sheets by means of a commercially
available laser beam printer (trade name: 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
16 °C and 10% RH, and of 30 °C and 85% RH to obtain

similar results.

Comparative example 6

Comparative maghetic toner No. 6 and
Comparative developer No. 6 were obtained according to
the same method‘as in Example 5, except for using 2
parts of dimethglsalicylic acid chromium complex shown

below in placé of the compound No. 5.

CH3

0
04
el JO(
Cr
CH 3 07 o CH1

As the result of copying test conducted in the

same manner as in Example 5, good results were




colloidal silica to prepare a devel oper No. 6. The physical
- 48 - properties of the toner No. 6 and the devel operfNo—6—are..shown
Wien intermittent printout test was clarWiPeACFINT EoErT |

S

i Tabl e 4.
3,000 sheetss by neans of a commercially available |aser jped rrr"h'rt*ef-w----a--% i
(trade nane: LLBP-CX, - 49 - 27 NoV 1og | {
1
¥
— —

obtained similarly as in Example 5 under normal
temperature and normal humidity, however, under the
environments of low temperature and low humidity, and
under high temperature and high humidity, slight
lowering in density (1.08 to 1.21) and fog were

observed, which were particularly conspicuous during

supplementing of toner.
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simlar tests were carried out junde

sharp images wth density of 1.23

produced by Canon),

fog were obtained. Further,
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No. 6 and Conparative devel oper N&9 6 were obtained dcqording to
using 2 parts

and of 30 [err]C and 83%iRH to obtain
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bel ow i n pl ace of the compound No. 5. [err] As the

result of copying test conducted in the sanme manner as iR ﬁgﬁ@@ﬁgg_;ggggg
results were
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The magnetic toner of the present invention
can be used for a developing toner for visualizing
electrostatic images in the image forming method such
as the electrophotographic method, the electrostatic
recording mgthod and the electrostatic printing method
known in the art, and has excellent effects as
mentioned below,

(1) Triboelectric charges are uniform améng
magnetic toner particles, and the amount of charges
can be controlled easily. During continuous usage for
a long term, or depending on the environment, the
amount of triboelectric charges is not varied or
reduced to give a stable magnetic toner.

(2) The magnetic toner is not influenced by
humidity and caA give particularly stable images also
under low humid;ty.

(3) Tﬁe magnetic toner is not influenced by
temperature to give stable images.

(4) The magnetic toner is excellent in
humidity excellent in durability, to give constanfly.
stable images when used continuously for a long ternm.

(§) The magnetic toner is excellent in
resolving power, to give every time images of high

quality with high density without fog-
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A toner for developing electrostatic latent
images, comprises;

100 parts by weight of a binder resin;

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.



observed whi ch meﬁar—t—n—c—erl—a&wsm cuous during supplenenting of
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WHAT IS CLAIMED IS:
1. A toner for developing electrostatic latent
images, comprising:
100 parts by weight of a binder resin;

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:

—_A.;N=—_—N/-',B e A{N==N—B'

X Y X Y
\ o N/
M (cl or T1
/7 \\ VRN
Y X Y X\
~. .
B{N=N>A B'— N =N — Al

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 having 2 to 18

carbon atoms, aralkyl group having 7 to 18 carbon

atoms or aryl group having 6 to 18 carbon atoms as

the substituent; B represents phenylene group,

naphthylene group which may have nitro group,

halogen atom, carboxyl group,

anilide group,

alkoxy group having 1 to 18 carbon atons,

carboxyester group having 2 to 18 carbon atonms,
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-51- The magnetic toner of the present invention can be used

for a devel oping toner for visualizing electrostatic im e%}kgﬁthg“hn@%ga
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alkyl group having 1 to 18 carbon atoms, -alkenyl

group having 2 to 18 carbon atoms, aralkyl group

having 7 to 18 carbon atoms or aryl group having 6

to 18 carbon atoms as the substituent; X and Y

each represent -0-, -C00-, -S- or —NR-

(R is hydrogen or alkyl having 1 to 4 carbon

atoms); M repesents scandium, vanadium, manganese

or zinc; C represents hydrogen, sodiunm,

potassium,

ammonium or organic ammonium; with proviso that

when A or B has plural substituents, they may be

either the same or different.

2. A toner according to Claim 1, wherein the

compound has the following formula (I):

(R3)a
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rrent I oned bel ow.___ (1) Triboelectric charges are uniform armng
magneti c toner par-TET§§_“ﬁd‘rhe—anDunt of charges can be t

easily. During c .ge for a long term or dependi f*ﬂ ;Lj§f,ZT??
envi ronnent, the mm@"r el ectric charges is not variied or—r ‘?éﬂé 1
to give a stable ragaetu OITe - 55(2) The negnetic ténerg

I nfl uenced by humdity and can glve particularly stable |n? e g%J'“

| ow hum dity. (3) The magnetic toner is not influenced-by.
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wherein 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
or aryl group having 6 to 18 carbon atons; R2
represents hydrogen, halogen, nitro, or alkoxy
having 1 to 18 carbon atoms: R3 represents
hydrogen, halogen, nitro, carboxyl, anilide or
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
carbon'atoms, alkoxy group having 1 to 18 carbon
atoms or carboxyester group having 2 to 18 carbon
atomns; X and Y each represent -0~, -CO0-, -S- or -
NR4 (R4 is alkyl having 1 to 4 carbon atoms);
represents ;candium, vanadium, manganese or zinc;
c represen§§ hydrogen, sodium, potassium, ammonium
or organié ammonium; Q represents 1 or 2; m and n
each represent 1, 2 or 3; with proviso that when
the phenylene group or naphthylene group in the

formal (I) has plural substituents, they may be

either the same or different.

3. A toner according to Claim 1, wherein the

compound has the following formula (II):

(. R

This Sheet Has Been Replaced THIS sy c::' LA

0BT oo |




tenperature to give stable inmages (4) The rragnql.L_LI oner is
excellent in humdity excellent in durability, to give ﬂg?%”., ‘ab+~ew

'i[gﬁgresi \é\hggcglsIegnfﬁm“ﬂtM!mmlmmug Iongt E)eglmve every ti |rra%es of h| gh §

quality with high density w'thbut* fog;- 56 -~

N [c]GB (1II)

wherein R1 represents alkyl group having 1 to 18
carbon atoms, alkenyl group having 2 to 18 carbon
atoms, aralgyl group having 7 to 18 carbon atoms
or aryl group having 6 to 18 carbon atoms; R2
representé hydrogen, halogen, nitro, or alkoxy
having 1 to 18 carbon atoms; R3 represents
hydrogen, halogen, nitro, carboxyl, anilide or
alkyl having 1 to 18 cérbbn atoms, alkenyl group
having 2 to 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 carbon
atoms or carboxyester group having 2 to 18 carbon
atoms; X and Y each represent -0-, -C0O0-, -5- or -

NR4— (R4 is alkyl having 1 to 4 carbon atoms); M

B vy !
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A toner for devel oping efrectrostatic |atent inages, conprisess 100

parts by wei ght of 20 to 200 parts by WEIgmf%¥§~”*mm%m%
negneti c powder; l ![ ﬁl ﬂ B parts by weight of a co AT Sweer
represented by the ™

- 57 -

Whh\““«wwmm - ﬁ/
represents scandium, vanadium, manganese Or zinc; ”“mekm
C represents hydrogen, sodium, potassium,
ammonium §r organic ammonium; Q represents 1 or
2; m and n each represent 1, 2 or 3; with proviso
that when the phenylene group in the formula (II)
has plural substituents, they may be either the

same or different.

4. A toner according to Claim 1, wherein the

compound has the following formula (III):

R3)n
(R1) 8
(R2)q >
T
RZ)
Nﬂ<b/ (111)
(R1) .
(R3)n

wherein 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
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- 53 - Claims 1. A toner for developing electrostatic

\inages,
conpri si ng: 100 parts by weight of a binder resin; bg:EQIPT@=MM
200 parts by wei ght of nagnetlc powder; and 0. 01 tfo ﬁﬁ”pabLs”b§ﬁ?ﬁf§
wei ght of a corrpou ﬂl ”ﬂm the follow ng fornul ae (V) N /
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—. [
T~ g

—

or arvl group having 6 to 18 carbon atoms; R2
represents hydrogen, halogen, nitro, or alkoxy
having 1 to 18 carbon atoms; R3 represents
hydrogen, halogen, nitro, carboxyl, anilide or
alkyl having { to 18 carbon atoms, alkenyl group
having z,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
atoms or carboxyestér group having 2 to 18 carbon
atoms; X and Y each represent -0-, -C00-, -5- or -
NR4 (R4 is alkyl having 1 to 4 carbon atoms); C
represents hydrogen, sodium, potassium, ammoniunm
or organic ammonium;  represents 1 or 2; m and n
each represent 1, 2 or 3; with proviso that when
the phenylené group or naphthylene group in the

formula (III) has plural substituents, they may be
[od

either the same or different.

5. A toner according to Claim 1, wherein the

compound has the following formula (IV):
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[err] wherein R err] represents al kyl group having 1 to 18
carbon atons; R2 representshydrogen, hal ogen, nitro or al koxy having 1

to 18 carbon atons; . BSE hydr ogen, hal ogen, nitro, carboxyl,

ani lide or alkyl %ﬁ“gu&mﬂ mﬂr bon at ons, al kenyl group having 2 to

18 carbon atons, aral c a’ 7 B0 18 carbon atons, aryl group
having 6 to 18 carbon at ons, al koxy group having 1 to 18 car ns_or

car - boxyest er group haV|ng 2 to 18 carbon atons; X and Y'e&Eﬁé@g A En%;ﬁ
-0, -COO, -S- or -NRerr]- (Rerr] is al kyl haV|ng 1tof4 ‘iwm; 2
atons); Mrepresents scandi um vanadi um or nmanganese; C repr T
dr ogen, sodi um pot assi um annnnlunnrorganlcannnnlunl[err] r

m and n each represent 1, 2(8r1)3; with progR$dthat when the

group or napht hyl ene group in tEe fornmu —fgifty has pIuraI e

(R%) N Y : (IV)
Ti

g

(R’) -(R1)y

(R?)n

wherein 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 atonms
or aryl grodp having 6 to 18 carbon atons; R2
represents Pydrogen, halogen, nitro, or alkoxy
having 1 to 18 carbon atoms; R3 represents
hydrogen, halogen, nitro, carboxyl, .anilide or
alkyl haQing 1 to 18 carbon atoms, alkenyl group
having 2 to 18 carbon atoms, aralkil gfoup having
7 to 18 carbon atoms, aryl group 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-, —-CO0-, —~S- 6r -
NR4 (R4 is alkyl having 1 to 4 carﬁon atoms); C

represents hydrogen, sodium, potassium, ammonium or

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

This Sheet Has Been Replaced A DU
THIS SHEET HAS Bt %
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bst i ' he sanme or different;
substituents, they nay be either t
wherein[ferr] X Y R[err] M C, [err], mand n have the s

oo Tne"For ot Y] wmnmum “sbﬁsff?ﬁ'eﬁ?st "hey may

represent 1, 2 or 3; with proviso that when th
Phenylene group in the formula (IV) has plural
substituents, they may be either the same or

difficult,

6. A toner according to Claim 1, wherein the

compbounid has the following formula (V) :

1 1
A—- N ====ﬂ§;;/B e
\X )
\M [ci1 ®
7\ (V)
Y X
..Bl{»N ‘=N§A1

wherein A1 represents phenylene group, which may
have nitro group, halogen atom or alkoxy group
having 1 to 18 carbon atoms as the substituent;'B1
represents phenylene residue or naphthylene
residue which may have nitro group, halogen atom,
carboxyl group, anilide group or alkoxy group

having 1 to 18 carbon atoms or carboxyl ester as

the substituent; X and Y each represent -0-, -COO-
) ?——M ::} “'-‘ ......
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either the same or different; [err]

LR O A

represents phenylene residue or naphthylene
residue which may have nitro group., halogen atom,
carboxyl group, anilide group or alkoxy group
having 1 to 18 carbon atoms or carboxylester group
as the substituent; X and_Y each represent -0-, -
CO00-, -S- or -NR- (R is hydrogen or alkyl having 1
to 4 carbon atoms); C represents hydrogen, sodiunm,
potassium, ammonium 6r Brganic ammonium; with
proviso that when Al or B1 has plural
substituents, they may be either the same or

different.

B. A toner according to Claim 1, wherein the A

has alkyl group having 1 to 8 carbon atoms.

9. A tonper according to Claim 8, wherein the A

has alkyl group having 4 to 8 carbon atoms.

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

has chlorine atom or nitro group.

11. A toner according to Claim 1, wherein the
magnetic powder is contained in an amount of 40 to 150
parts by weight per 100 parts by weight of the binder

resin.
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wherein R[err] represents al kyl group having 1 to 18 carbon
group having 2 to 18 carben—atorms, aral kyl group having 7 t rven.,,,
atons or aryl group havi ni;ﬂG to\lﬁ carbon atons; R2 represe t *btﬂ?fm@‘g “‘:ﬁ**\

hal ogen, nitro or _
hydr ogen, hal ogenm‘mmm ank| gde-or al kyl "havi ng 1] L@ ABacAl bon |
up haViig?7s t

tons, al kenyl

atons, al kenyl group K aV| ng 2 to 18 carbon atons, aral kyl ¢
18 carbon atons, aryl group having 6 to 18 car bon at ons, al kox greup,. i
having 1 to 18 carbon atons, or car boxyester group havi ng ! .18 car bon

atoms; X and Y each r.egnrq,s,en.tNg_D (R ® r] rr‘] ts-alkyl |
having 1 to 4 car bon atons); C represenl Yhyé“ro er#\"?[ ecrc? l}mc po"t%asm um

am- Ni UM Or Or Jarnk CodNDM Wipddt & %%ra%%eih'&tgs Janxr G %@%c%n%@%h

represent 1, 2 or 3; with proviso that when pheny ene group or

napht hyl ene group igr thigd; Ord“ﬂe%:x(e's)enl’tés HRId¥RlenS URME e N3t AR YimTRY be

either the same or different;
ammonium or organic ammonium; with proviso that

1 1
when A" or B” has plural substituents, they may be

either the same or different.

7. A toner according-to Claim 1, wherein the

compound has the following formula (VI):

A1<N —— N — Bl
X 4
N 7
Ti
Y X (Vi)
S
B - -——-N}Al

wherein Al represents phenylene group, which may
have nitro group, halogen atom or alkoxy group

having 1 to 18 carbon atoms as the substituent: gl

This Sheet Has Beea Rep THIS SHEET HAS BEEN |
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[err] wherein [err] X Y, Rerr], C [err], mand n have the sane
meani ng as defined—Fa-%he—abeve—ie#nula (rr1r); wth provis
phenyl ene group in e f (I'V) has plural substituent

th or
ei ther the sanme c“"fm ,mL“ ""I,'H)!"l [err]su

* C [] =

12. A toner according to Clam 1, wherein the T
magnetic powder has an average particle size of 0.1 to

2 um.

13. A toner according to Claim 12, wherein the
magnetic powder imparts magnetic characteristics of
coercive force of 20 to 150 Oersted, saturated
magnetization of 50 to 250 emu/g and residual
magnetization of 2 to 20 emu/g to the toner by

application of 10K Oersted.

14. A toner according to Claim 13, wherein the

saturated magnetization is 50 to 100 emu/g.

1§. A toner according to Claim 1, which has a

volume average particle size of 5 to 15 um.

16, A toner according to Claim 1, wherein the
binder resin contains 30 to 90% by weight of a
component soluble in tetrahydrofuran, and said soluble

component has an acid value of 50 or less.

17. A toner according to Claim 16, wherein the
tetrahydrofuran soluble component in the binder resin

has an acid valze of 25 or less.

.
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\Mawerei n A[err] represents phenyl ene group, which may have ng"H~e-_quup
hal ogen at om or—al-koxy—group _havi ng 1 to 18 carbon atoFBhAQA ﬂ?r\rc r
efe-r-esidije’ 5FT !

substituent; B[er sents henyl ene resi due or napht hy, N
whi ch may h ;ﬂuﬁ ﬁ Igﬂlr ﬁ hal ogen atom carboxyl grqug 02 i de “"‘?
group or alkoxy A1y 18 cardgon atoms or 1*5 %hhﬁf@%@ I
group as the substituent; X and Y each represent -0, - or -NR- (R
S hydr ogen or aIkyI having 1 to 4 carbon atoms): with proviso tHat—
when Alerr] or B[err] has plural substituents, - they may either the

same or different. f?toA tQn era%%%%%éggctgochﬁhghlnswhgggkglkhghg[err]

al kyl group having car on at oner according to claim 2,

wherein the Rl erdd,. A KM a T, %HBQP%VI 1 ferg?rﬁoguﬁggg§ 4. A toner

according to cIarnr " wherein t err ave chlorine atom or

NIEro group. Sy ddGlo12eand mlwtckﬁhm &t %ebel Rot e ,BBEN8hECapPOVWer
is contained in an anount of 40 to I50 part by merght per 100 parts
by wei ght of thg fjidelver@yel molecular weight of 50,000 to

3,000,000.

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

tetrahydrofuran insoluble component.

20. A toner according to Claim 19, wherein the
binder resin contains 10 to 60% by weight of

tetrahydrofuran insoluble component.

21, A toner according to Claim 20, wherein the
binder resin contains 10 to 50% by weight of

tetrahydrofuran insoluble component.

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

copolymer.

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

a styrene-—alkyl acrylate-divinylbenzene copolymer.

W
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6. A toner according to claim1, wherein the magnetic povvd has an average

particle size of 0—1——t—e—LLeLL]_LL A toner according to P wher ein

t he magnetic povvder netic characteristics of cogr @Q{,w Lch

of 20 . [err] to 15 ’ﬂ@ﬁﬂlm to 150 Cersted), satuej ""L u»«
[

magneti zation of 50 t - 65 JTesidual magnes

at
20 emu/g to the toner by appllcatlon of [err] AAm (10K cﬁ “”" ‘EQ
toner according to claim?7, wherein the saturated nagnet gzat "‘*UMS 56”
100 enu/g. 9. A toner accor di ng to claim1, which has
particle size of 5 to 15 [err]m 10. A toner according to cla“i‘*m V\/nere
the binder resin contains 30 to 90% by wei ght of a conponent sol ubI €,

in tetrahydrofuran,, and gaé d soI ubI erﬁclfgrpq\rbﬁrglm ﬁn WA, val us xeby 50 or
t

less. 11. A toner’4ccort n erein e tetrahydrofuran

sol ubl e conponent, if {hg, bé,@ d‘;eelv% d} has t@}hrooho@ﬁd dnaldsaf 25 or |ess.
er

12. Atoner according to claim el n the tetrahydrofuran sol uble

conponent has 2 PHoDef 5 QY g5 Sl 10- | ecul ar wei ght (M) of 2,000 to
20,000 and a wei ght average nolecul ar wei ght of 50,000 to 3,000,000. 13. A

toner according to claim1, wherein the binder resin contains 70% by wei ght
or less of tetrahydrofuran

—_

\
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i nsol ubl e conmponent. 14. A toner according to claim 13, whergi, e bi nder
resin contains 10 to 60% by wei ght of tetrahydrofuran i
conponent 15. A toner according to claim 14, wherein the bic 5;
contains 10 to 50% by wei ght of tetrahydrofuran i nsol ubf g ceﬂpone

16. A toner according to claim1, whereigs t-he binder resi n/c@rrpr vs@g

crosslinked styrene type copolyner 17. A toner according to ﬁ
wherein the binder resin conprises a styrene-a-nethylene amr
mer al kyl carboxyl at e-di vi nyI benzene copol yner or a styreneal k §of
acryl ate- d|V|nergEEze§Eg Eﬁiéggaﬁigkigggﬁggggai_éﬁéa|n1 “%MMICQ/
is mxed with bﬁm ica fine "/

powder .

hatlc Qo- J

ABSTRACT OF THE DISCLOSURE

A toner for developing electrostatic latent
images, comprises;

100 parts by weight of a binder resin;

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.

_—

—_—
—_—
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Claims

1. Atoner for developing electrostatic latent images, comprising:
100 parts by weight of a binder resin;
20 to 200 parts by weight of magnetic powder; and
0.01 to 10 parts by weight of a compound represented by the following formutae (1), (1), (Hl), (V)

or (V):
[ a3, 1 § ' (2%)a ]

(21, e (2434 2e
‘ "= ) Kk ’
(B, ¥ (3 x ¢

te1® o ' >< ac1® oy
¥ (215, I an,
NeX Aex
(2%); (21),
(n‘).. 1 L (al):- §

wherein R represents alkyl group having 1 to 18 carbon atoms; R2 represents hydrogen, halogen, nitro
or alkoxy having 1 to 18 carbon atoms; R3 represents hydrogen, halogen, nitro, carboxyl, anilide or alkyl
having 1 to 18 carbon atoms, alkenyl group having 2 to 18 carbon atoms, aralky! group having 7 to 18
carbon atoms, aryl group having 6 to 18 carbon atoms, alkoxy group having 1 to 18 carbon atoms or car-
boxyester group having 2 to 18 carbon atoms; X and Y each represent -O-, -COO-, -8- or -NR4- (R4 is
alkyl having 1 to 4 carbon atoms); M represents scandium, vanadium or manganese; C represents hy-
drogen, sodium, potassium, ammonium or organic ammonium; £ represents 1 or 2; m and n each represent
1, 2 or 3; with proviso that when the phenylene group or naphthylene group in the formula (l) has plural
substituents, they may be either the same or different;
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wherein R', R4 R3, X, Y, R4, M, C, {, m and n have the same meaning as defined in the above formula
(I); with proviso that when the phenylene group in the formula (iI) has plural substituents, they may be
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either the same or different;
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wherein R 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 or aryl group having 6 to 18 carbon atoms; R? represents hy-
drogen, halogen, nitro or alkoxy having 1 to 18 carbon atoms; R3 represents hydrogen, halogen, nitro,
carboxyl, anilide or alkyl having 1 to 18 carbon atoms, alkenyl group having 2 to 18 carbon atoms, aralky!
group having 7 to 18 carbon atoms, aryl group having 6 to 18 carbon atoms, alkexy group having 1 to 18
carbon atoms, or carboxyester group having 2 to 18 carbon atoms; X and Y each represent -G-, -COO-,
-8- or -NR* (R4 is alkyl having 1 to 4 carbon atoms); C represents hydrogen, sodium, potassium, ammo-
nium or organic ammonium; { represents 1 or 2; m and n each represent 1, 2 or 3; with proviso that when
the phenylene group or naphthylene group in the formula (l) has plural substituents, they may be either

the same or different;

(R1),

(r3),
N=X
R, y g {Iv)
\ .
T3
/
X
- (r2),
B
(R3), (RY),

wherein R, R2, R3, X, Y, R4, C, £, m and n have the same meaning as defined in the abave formula (lll);
with proviso that when the phenylene group in the formula (V) has plural substituents, they may be either
the same or different; or '
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wherein Af represents phenylene group, which may have nitro group, halogen atom or alkoxy group having
1 to 18 carbon atoms as the substituent; B! represents phenylene residue or naphthylene residue which
may have nitro group, halogen atom, carboxyl group, anilide group or alkoxy group having 1 to 18 ¢arbon
atorns or carboxylester group as the substituent; X and Y each represent -O-, -COO-, -S- or -NR- (R is

hydrogen or alkyt having 1 to 4 carbon atoms); with proviso that when A' or B! has piural substituents,
they may be either the same or different.

Atoner according to claim 1, wherein the R' has alkyl group having 1 to 8 carbon atoms.
Atoner according to claim 2, wherein the R! has alkyl group having 4 to 8 carbon atoms.
A taner according to claim 1, wherein the R2 and A' have chlorine atom or nitro group.

A toner according to claim 1, wherein the magnetic powder is cohtained in an amount of 40 to 150 parts
by weight per 100 parts by weight of the binder resin.

Atoner according to claim 1, wherein the magnetic powder has an average particie size of 0.1 10 2 um.

A toner according to claim 6 wherein the magnetic powder imparts magnetic characteristics of coercive

force of 20 . 103 to 150 . Alm (20 to 150 Oersted), saturated magnetization of 50 to 200 emu/g and

residual magnetization of 2 to 20 emu/g to the toner by application of L'E A/m (10K Oersted).

Atoner according to claim 7, wherein the saturated magnetization is 50 to 100 emu/g.
A toner according to claim 1, which has a volume average particle size of 5 to 15 um.

Atoner according to claim 1, wherein the binder resin contains 30 to 90% by weight of a component soluble
in tetrahydrofuran, and said soluble component has an acid value of 50 or [ess.

Atoner according to claim 10, wherein the tetrahydrofuran soluble component in the binder resin has an
acid value of 25 or less.

Atoner according to ¢laim 10, wherein the tetrahydrofuran soluble component has a number average mo-
lecufar weight (Mn) of 2,000 to 20,000 and a weight average molecular weight of 50,000 to 3,000,000,

Atoner according to ctaim 1, wherein the binder resin contains 70% by weight or less of tetrahydrofuran
insoluble component.

A toner according to claim 13, wherein the binder resin contains 10 to 60% by weight of tetrahydrofuran
insoluble companent.

A toner according to claim 14, wherein the binder resin contains 10 to 50% by weight of tetrahydrofuran
insoluble component.

A toner according to claim 1, wherein the binder resin comprises a crosslinked styrene type copolymer.

Atoner according to claim 16, wherein the binder resin comprises a styrene-a-methylene aliphatic mono-
mer alkyl carboxylate-divinylbenzene copolymer or a styrenealky! acrylate-divinylbenzene copolymer.

A toner according to claim 1, which is mixed with 0.1 to 3% by weight of hydrophobic colloidal silica fine
powder. .
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TONER FOR DEVELOPING ELECTROSTATIC CHARGE IMAGE

Ax\ e
ABSTRACT OF THE DISCLOSURE >

A toner for developing electrostatic latent
images, comprises;

100 parts by weight of a binder resin;

20 to 200 parts by weight of magnetic powder; and

0.01 to 10 parts by weight of a compound

represented by the fo;lowing formula.




