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&) Toner for developing electrostatic image and process for production thereof.

& A toner for devsioping an electrostatic latent image is constituted by a binder resin, a colorant, and an ester
compound {a), (b) or (c) shown below: (a) a poly-functional ester having a tertiary carbon or/and a quaternary
carbon and obtained from an alcohol compound or carboxylic compound having at least two functional groups,
(b) a mono-functional ester having a tertiary carbon or/and a quaternary carbon, or (c) a poly-functional ester of a
specific structure having a primary or secondary carbon having at least two functional groups. The ester
compound is characterized by a good affinity with the binder resin, a high hydrophobicity and a low crystallinity,
thereby providing a toner which shows good low-temperaturs fixability, anti-offset characteristic, color-mixing
characteristic and transparency.
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as elec ography, and electrostatic prinfing, and also a process for production thereof.

Hitherto, a large number of electrophotographic processes have been known, as disclosed in U.S.
Patent Nos. 2,297,691; 3,666,363; 4,071,361 and others. In these processes, an electric latent image is
formed on a photosensitive member comprising a photoconductive material by various means, then the
latent image is developed and visualized with a toner, and the resultant toner image is, after transferred
onto a fransfer-receiving material, such as paper, as desired, fixed by heating, pressing, heating and
pressing, etc., to obtain a copy or a print. The residual toner remaining on the photosensitive member
without being transferred is removed by various cleaning methods. The above steps are repeated.

A full color image may generally be formed in the following manner. A photosensitive drum is uniformly
charged by a primary charger, exposed imagewise to laser light modulated by a magenta image signal from
an original to form an electrostatic latent image on the photosensitive drum. The electrostatic imags is then
developed with a magenta developing device containing a magenta toner to form a magenta toner image on
the photosensitive drum, which toner image is then transferred by a transfer charger onto a transfer-
receiving material conveyed thereto.

Separately, the photosensitive drum after the development and transfer is charge-removed, cleaned by
a cleaning member and again uniformly charged by a primary charger for a cyan toner image formation in a
similar manner. The cyan toner image is transferred onto the transfer-receiving material carrying the
magenta toner image. Further, a yellow toner image formation and transfer, and a black toner image
formation and transfer, are successively psrformed in a similar manner. Thus, four-color toner images are
transferred onto the transfer-receiving material. The transfer-receiving material carrying the four-color toner
images is subjected to fixation under application of heat and pressure by fixing rollers to form a full color
image. '

In recent years, an image-forming apparatus performing an image forming method as described above
not only is used as a business copier for simply reproducing an original but also has been used as a
printer, typically a laser beam printer, for computer output and a personal copier for individual users.

In addition to such uses as representatively satisfied by a laser beam printer, the application of the
basic image forming mechanism to a plain paper facsimile apparatus has been remarkably developed.

For such uses, the image forming apparatus has been required to be smaller in size and weight and
satisfy higher speed, higher quality and higher reliability. Accordingly, the apparatus has been composed of
simpler elements in various respects. As a result, the toner used therefor is required to show higher
performances so that an excellent apparatus cannot be achieved without an improvement in toner
performance. Further, in accordance with various needs for copying and printing, a greater demand is urged
for color image formation, and a higher image quality and a higher resolution are required for faithfully
reproducing an original color image. In view of these requirements, a toner used in such a color image
forming method is required to exhibit good melting characteristic and color-mixing characteristic on heating.
Thus, it is desirable to use a toner of a sharp melting characteristic having a low softening point and a low
melt-viscosity.

By using such a sharp-melting toner, a range of color reproduction can be broadened to provide a color
copy faithful to an original image. Such a sharp-melting toner, however, shows a high affinity to a fixing
roller and is liable to be offset onto the fixing roller at the time of fixation.

Particularly, in the case of a fixing device for a color image forming apparatus, a plurality of toner layers
including those of magenta toner, cyan toner, yellow toner and black toner, and formed on a transfer-
receiving material, so that the offset is particularly liable to be caused as a result of an increased toner layer
thickness.

Hitherto, in order to prevent the attachment of a toner onto a fixing roller surface, it has been practiced
to composs the roller surface of a material, such as a silicone rubber or a fluorine-containing resin, showing
excellent releasability against a toner, and coat the roller surface with a film of a liquid showing a high
releasability, such as silicone oil or a fluorine-containing oil, for the purpose of preventing offset and
deterioration of the roller surface. However, such a measure, though very effective for preventing toner
offset, requires an equipment for supplying the offset-preventing’ liquid and complicates the fixing device.
Further, the oil application is accompanied with another difficulty that peeling between selastic layers
constituting the fixing roller is caused thereby to shorten the life of the fixing roller.

The transfer receiving material carrying a toner image fo be fixed by such a fixing device may generally
comprise various types of paper, coated paper, and plastic film. In recent years, transparency films for an
overhead projector (OHP films) have been frequently used for presentation, stc. An OHP film, unlike paper,
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10 toner a release agent in a smalf amount not causing image deterioration and supplying a small account of a
release oil or clean the toner attached onto the fixing roller by a winding-up type cleaning web or a cleaning
pad. :

However, in view of recent demand for a further smaller, lighter and more reliable apparatus, it is
preferred to dispense with even such auxiliary means. These requirement cannot be complied with unless

15 the fixability and anti-offset characteristic of a toner are further improved.

Further, in the field of a full-color image formation, when a toner containing a release agent is
transferred onto an OHP, the resultant image after fixation is liable to provide a lowsr transparency or an
increased haze because of the crystallinity of the release agent and a difference in refractive index with the
resin.

20 Incorporation of a wax as a release agent in a toner has been proposed in Japanese Patent Publication
(JP-B) 52-3304, JP-B 52-3305, and Japanese Laid-Open Patent Application (JP-A)} 57-52574.

Similar proposals have also bsen made in JP-A 3-50559, JP-A 2-79860, JP-A 1-109359, JP-A 62-1418686,
JP-A 61-273554, JP-A 61-94062, JP-A 61-138259, JP-A 60-252361, JP-A 60-252360, and JP-A 60-217368.

Such a wax has been used to improve the anti-offset characteristic of a toner at a fow temperature or a

26 high temperature and the fixability of a toner at a low temperature. On the other hand, the uss of a wax may
be accompanied with difficulties such as a lowering in anti-blocking characteristic, a deterioration in
developing performance when exposed to heat due to heating of a copying machine, etc., and a
deterioration in developing performance due to migration of the wax to the toner surface when the toner is
left standing for a long period.

30 A conventional toner has involved some unsatisfactory points such that a toner shows unsatisfactory
low-temperature fixability while it shows satisfactory high-temperature anti-offset characteristic and develop-
ing performance; a toner has somewhat inferior anti-blocking characteristic and causes a lower developing
performance on temperature increase in the apparafus while it shows low-temperature anti-offset char-
acteristic and low-temperature fixability; a toner fails to compatibly satisfy low-temperature and high-

35 temperature anti-offset characteristic; or a toner can provide an OHP film with remarkably inferior transpar-
ency.

Regarding particularly the transparency of an OHP film, there have been made some proposals, such
as: the addition of a crystal nucleation agent into a wax in order to suppress the crystallization of the wax
(JP-A 4-140559, JP-A 4-107467); the use of a wax showing a low crystallinity (JP-A 3-081108, JP-A 3-

40 242397, and the addition of a substance showing a good mutual solubility with a binder and a lower melt
viscosity than the binder so as to improve the surface smoothness of the toner image after the fixation (JP-

A 3-212752).

Montan wax which is a mineral wax, has been known as a release agent showing a relafively good
transparency and a low-temperature fixability.

45 The use of a montan-type wax having a molecular weight of about 800 and represented by the formula:

] ]
R—!’J-O—(Cﬂz-CHZ )n-O-C-R ,

50

wherein R denotes a Czs - Cs2 hydrocarbon group and n denotes an integer, has been proposed in JP-A 1-

185660, JP-A 1-185661, JP-A 1-185662, JP-A 1-195663, and JP-A 1-238672. However, a toner containing

such a wax has left room for improvement regarding the transparency and the haze of the resultant OHP
55 film.
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For SUCQ use?\n 8 ol‘ %%?esf ‘Sm%-!ﬂ& @Qod) Wo&i toner for developing electrostatic images showing
excellent low-temperature fixability onto a transfer-receiving material and anti-offset characteristic, and a
process for production thereof.
An object of the present invention is to provide a toner for developing electrostatic images which can be
fixed well without applying a large quantity of oil or while completely dispensing with oil application, and a
10 process for production thereof.
A further object of the present invention is to provide a full color toner capable of providing a high-
quality full-color OHP film excellent in transparency, and a process for production thereof,
According to the present invention, there is provided a toner for developing an electrostatic latent
image, comprising: a binder resin, a colorant, and an ester compound (a), (b) or {c) shown below:
15 {a) a poly-functional ester having a tertiary carbon or/and a quaternary carbon and obtained from an
alcohol compound or carboxylic compound having at least two functional groups,
(b) a mono-functional ester having a tertiary carbon or/and a quaternary carbon, or
(c) a poly-functional ester having a primary or secondary carbon having at least two functional groups
represented by the following formula (1):

20
¥
R1'%‘x1‘*Cﬂz+ﬁ‘3‘fCHzfﬁ‘xZ'ﬁ'Rz (1),

25 I
2, Yo )

wherein A denotes a carbon atom or alicyclic group, Ry and Rz independently denote an organic group
30 having 1 - 35 carbon atoms, Y1 and Yz independently denote a hydrogen atom, halogen atom or organic
group, m and n denote 0 or an inter of at least 1, X1 and X independently denote an oxygen atom or
sulfur atom, and Z; and Z independently denote an oxygen atom or sulfur atom, with the proviso that
at least one of Y1 and Y2 denotes an organic group when A denotes a carbon atom and m and n are
0.
385 at least one of Y1 and Y2 denotes a hydrogen atom or halogen atom when A denotes a carbon atom
and either one of m and n denotes an integer of at least 1, and
Yy and Yz denote a hydrogen atom or halogen atom with the proviso that at least one of Y and Yz
is a halogen atom when A denotes a carbon atom and m and n are an integer of at least 1.
According to another aspect of the present invention, thers is provided a process for producing a toner
40 as described above, comprising the steps of:
(i) melt-kneading a mixture including the above-mentioned binder resin, colorant and ester compound (a),
(b) or {c) to form a melt-kneaded product,
(ii) cooling the melt-kneaded product,
{iii) pulverizing the cooled meit-kneaded product to obtain a pulverized product, and
45 (iv) classifying the pulverized product to obtain toner particles.
According to further aspect of the present invention, there is provided a process for producing a toner
as described above, comnXising
{iy forming a mixiure including a polymerizable monomer, a coforant and the above-mentioned ester
compound (a), {b) or (c) into particles, and
50 (i} polymerizing the particles of the mixture to obtain toner particles.
These and other objects, features and advantages of the present invention will become more apparent
upon a consideration of the following description of the preferred embediments of the present invention
taken in conjunction with the accompanying drawings.

ss BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is an infrared absorption spectrum chart of poly-functional ester A-1.
Figure 2 is an NMR (nuclear magnstic resonance) chart of poly-functional ester A-1.
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has been required to be smaller in size and weight and satisfy higher
speed, higher quality and higher reliability. Accordingly, the apparatus
has been conposed of sinpler elenents in various respects. As a result,
the toner used therefor is required EROSBHOBY A gher perfornances so that an
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per f or mance. ance with various needs for copying and
printing, a & bL %Eﬁgé;ﬁuaﬁ%% ﬂE,,lng OBy col or i mage formation, and a

hi gher i mage gua her soI ut i on are reqw red for faithfully
d P’@?‘?ﬁ‘n‘f“é""‘% may
rebeose s g S T i e i fo e

good rreltl ng characterlstlc and col or-m xing characteristic on heating.
Thus, it is desirable to use a toner oy3a sharp nelting characteristic
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10 Y4 z4

wherein A2 denotes a carbon atom, alicyclic group or aromatic group, Rs and Rs independsntly denote an
organic group having 1 - 35 carbon atoms, Ya and Y: independently denote a hydrogen atom, halogen
15 atom or organic group, x and y denote zero or an integer of at least 1, Xs and X, independently denote an
oxygen atom or sulfur atom, and Z; and Z; independently denote an oxygen atom or sulfur atom, with the
proviso that x and y denote an integer of at least 1 when Az denotes a carbon atom and either one of Y3
and Y: denotes an organic group; sither one of x and y denotes an integer of at Ieast 1 when Az denotes a
carbon atom and Y3 and Y both denote an organic group; x and y denote 0 or an integer of at least 1 when
20 Az denotes an aromatic group having Ya and Yq; and at least one of Ys and Ys denotes an organic group
when Az denotes an alicyclic group having Ya and Y, and x and y are 0.
Examples of the organic group denotes by Yz in the poly-functional ester represented by the formula
{2) may include those represented by the formula:

25
-CHz°Xs-(ﬁ-R5 .

Zg

30
wherein Rs denotes an organic group having 1 - 35 carbon atoms, Xs denotes an oxygen or sulfur atom,
and Zs denotes an oxygen or sulfur atom; and examples of the organic group denoted by Y: may include
those represented by the formula:

35
-CH;~-Xg-C-Rg ,

Zg

wherein Re denotes an organic group having 1 - 35 carbon atoms, Xs denotes an oxygen or sulfur atom,
and Zg denotes an oxygen or sulfur atom.

in the poly-functional ester represented by the above formula (2), it is preferred that the chain {ength of
Rs and/or Rs is made sufficiently longer than that of Ys and/or Y. in order to provids a good combination of

45 low-temperature fixability and transparency. It is particularly effective to use a poly-functional ester wherein

Rs and R4 are organic groups having 10 - 35 carbon atoms, and Rs and R are organic groups having 1 - 5
carbon atoms.

A particularly preferred class of poly-functional esters are those represented by the following formula:

50
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of .col or reproduction can be broadened to provide a color copy faithful to
an original imge. Such a sharp-nelting toner, however, shows a high
affinity to -4- a fixing roller and
is liable to be offset onto the fERIOA27E89Atr at the tinme of fixation.
Particularly, in the case of a fixing device for a color image formng
apparatus, a plurality of toner layers including those of nagenta toner,
cyan toner, yellow toner and bl ack t one?=C2Rsl formed on a
transfer-receiving material, so that the olfset is particularly liable to
be caused as a result of an increased tongr |ayer thickness.

Hithertos in order to prevent the attachne

ey

2
I
R3-cn:-o—cnz—c|:-cnz -o—cli-R,l
o CH, 0

10 I
o

|

0=C-Rg

15
wherein Rs and Rs denote an alkyl or alkenyl group having 11 - 30 carbon atoms, and Rs and Re denote an
alkyl group having 1 - 10 carbon atoms, preferably 1 - 6 carbon atoms.

Specific examples of the ester compound (a) may include poly-functional esters A-1 to A-27 as shown
below.

20

25

30

35

50
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of ra toner onto a fixing roller surface, it has been practiced to conpose
the roller surface of a material, such as a silicone rubber or a
fluorine-containing resin, show ng excellent releasability against a
toner, and coat the roller surface APth62Y G80IAh of a |iquid showi ng a high
rel easability, such as silicone oil or a fluorine-containing oil, for the
pur pose of Jp{gventlng Rffset and deterioration of the roller surface.
However, though very effective for preventing toner

of f set, reqU|res an eqU|pnent for supplying the offset-preventing liquid
and conplicates the fixing device. Further, the oil application is

acconpanied with another difficulty t f(bééﬂfhg bet ween el astic | ayers
constituting the fixing roller is caused A hereby to shorten the life of

the fixing roller. The transfer ypeceiving material carrying a
: CH.
1 Hs— (CHz),;-ﬁ—O—-CHz—(::—CHz—O—(ﬁ- (CH:),;—CHj
o CH: o
0]
15 O=(|Z—CH3

Polyiunctional ester A-2

20
0=C—CH,
5
s SH,
Hs— (CHz),s—%—O—CHz—(]:—CHz—O—ﬁ— (CH»),5CHa
0 CHa

30

35
Polyfunctional ester A-3

O=c—CFs
“ o
CH.
Hs— (CH3),7C—0— cm-—c‘:—cnz—o—c— (CHa),57CH,
5 CH. 5

45

50
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- 5- stoner image to be fixed by such a fixing device may generally
conpri se various types of paper, coated paper, and plastic film In recent
years, transparency films for an overhead projector (OHP filnms) have been
frequently used for presentation, ER0®B27&R98HP film unlike paper, has a

l ow oil - absorption capacity and cannot obviate a sticky touch in case of
oil application, thus leaving a roomfor inprovenent regarding the
resultant image quality. Further, sili@ofe—6&iFsis |iable to be evaporated
on heat application to soil the interior bf the apparatus and requires a
necessity of treating the recovered oil. YAccordingly, based on a concept
of dispepsing with a silicone oil applic ] and suppl yi ng an

|
CHa— (cnz)l;—ﬁ-O—CHz—?—cm—o—ﬁ—— (CH2),z~CH,
0 CH. 0
; !
I
0=C—CFs

15
Polyfunctional ester A-5

20 0 .

CHs— (CHz)zs—'ﬁ-—O—C}iz—-(l:—CHz_—'O—%— (CHa),;~CHs
0 CH. o}

25

30

Polyfunctional ester A-6

35

0=C— (CH2),;CHa

?
40 CH:
CHa— (CHa), rﬁ-O-—-CHz—-(‘)—CHz—O—%— (CH2),7~CHs
0 . CH: o)
45 |
0]
{

O=C— (CH2),7CHa

50

Polyfunctional ester A-7
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of fset--preventing liquid fromthe inside of the toner on heating, it has
been practiced to add a rel ease agent, such as | ow nol ecul ar wei ght

pol yet hyl ene or | ow nol ecul ar wei ght pol ypropylene in the toner. However,
in case where such a rel ease agent EROA2AGBIAIN a | arge quantity so as to
exhibit a sufficient effect, the release agent is liable to cause a
filmng onto the photosensitive member surface and soil the surface of a
carrier or a devel oping sl eeve, thus cau5|no mage deterioration.
Accordingly, it has been practiced to @mrdb foNate in the toner a rel ease
agent in a small anount not causing i nmagd d--'rloratlon and supplying a
smal | accpunt of a release oil or clean ?

- 6- ?I’Iz
>Hs— (CH:)Z-,,—IC'—‘O—CHz‘—(]:—CHz—O—IC!— (CH:),5CH;
10 ?H? Y
O

0= é-—@

15

Polyfunctional ester A-8

20

O=?—CH3
O
|
CH:
25 l
Ha— (CHZ)zo“ﬁ“‘O—CHz—('l—CHz—“O—(li—- (CH2),5-CHas
0] ?}iz O
30 (')
O=C—CF3;
35
Polyfunctional ester A-9
O=C—CHsj,
“ &
|
?Ph
Ha— (CH2),7C—0—CH,—C—CH;—0—C— (CH2),5-CHs
p i | il
0 (I:Hz
1
O=C—CF3;
50
Polyfunctional ester A-10
55 i Iiiiimﬁﬁﬁiird
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the toner attached onto the fixing roller by a w nding-up type cleaning
web or a cleaning pad. However, in view of recent demand for a
further smaller, lighter and nore reliable apparatus, it is preferred to
di spense with even such auxiliary EPdp627.669Adse requirenment cannot be
conplied with wunless the fixability and anti-offset characteristic of a
toner are further inproved. Further, in the field of a full-color
imge formation, when a toner containing %ﬁzet@gse agent is transferred
onto an OHP, the resultant image after fixation’is liable to provide a

| ower transparency @H,an(¢HGYgagedr-hazn besagse,00-tte- (CHDaHOMbty of
the release agent and a differeflice in refriactive indiébx wth the resin.
Incorpor?;lti on of a wax as a rel e@se agent iGlza tonerOhas been proposed in
Japanese Patent Publication (JP-B) 52-3304f JP-B 52-3305, and Japanese
Lai d- Open Patent Application (JP-A) 57-5257?1.

O= C—CH a
10
Polyfunctional ester A-11
15
(lll'l 3
CH,— (CH 2)zrﬁ”0—c i z—(I;—‘CHz"“O—(tir'— (CH2),5-CHs
20 (':Hz O
1
O0=C—CF,;
25
Polyfunctional ester A-12
30 ?sz
CHs— (CH z)zrﬁ—O—C Hz—'?—C Hz—O—CHI-— (CH.2),7CHs
(i: H: o)
35 5
O0=C— (CH2),5CHas
40
Polyfunctional ester A-13
45 (!:Hs
CHa— (CHa), e—ﬁ—-O—c Hz—clz—cuz—o——ﬁ— (CH2),;-CHs
CHa, (6]
50
Polyfunctional ester A-14
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Sim | ar- proposal s have al so been made in JP-A 3-50559, JP-A 2-79860, JP-A
1- 109359, JP-A 62-14166, JP-A 61-273554, JP-A 61-94062, JP-A 61-138259,
JP-A 60-252361, JP-A 60-252360, and JP-A 60-217366. Such a wax
has been used to inprove the anti- EPfO&2n66dAdr acteristic of a toner at a
| ow tenperature or a high tenperature and the fixability of a toner at a
| ow tenperature. On the other hand, the use of a
-7- wax nmay be acconpanied with diffi cuI&iI,fes such as a lowering in
anti - bl ocking characteristic, a deterior atllon3 i n devel opi ng performance
when exposed to heatiriue (031§ c.ng)..gtmz-cgp;(i;ng_rmclaj—ne(,cﬂggo_,caqd a
deterioration in devel opi ng pertdfnmance duejto I

8 0 (CH:)»CHs O

Polyfunctional ester A-15

10
CH:CHa;

| ~ -
CHi— (CH:)“—C—O——CHz—'C—CHz—O—(ﬁ‘— (CHz),5;-CHa
: i
15 ' 0 (CH2)sCHs O

Polyfunctional ester A-16

(':Ha .
CH,y— (CH2),7C—0— (CHz)z—'CH—CHz—O—'%— (CH:z),7CHs
" I 5

36 Polyfunctional ester A-17

CHy— (CH2);5-C—0—CH —®—cm——o—ﬁ- (CH.),5CH,
. 0 | 0

Polyfunctional ester A-18

40
1
:CH:"—'O—C—' (CH:),+7CHa
45 CHz—O"'?I:"“ (CH2),sCHs

0

50
Polyfunctional ester A-19

55
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m gration of the wax to the toner surface when the toner is left standing
for a long period. A conventional toner has involved sone

unsati sfactory points such that a toner shows unsatisfactory

| ow-tenperature fixability while i EPOG2386944ti sfactory high-tenperature
anti-offset characteristic and devel oping perfornance; a toner has
sonewhat inferior anti-blocking characteristic and causes a | ower

devel opi ng performance on tenperature i rease in the apparatus while it

shows | ow tenperature antl-ffs€ cr@r eﬁr é d low tenperature
fixability; a toner fails t ny Sat §)2|60 enperature and
hi gh-tenperature anti - offs Hacx@ucsi_l(tcﬁgy_acmner can provi de an
OHP filmw th remarkably inferior transgarency. Regar di ng
particularly the transparency of an OHPOfilm there have been nade sone
proposal s, such as: the addition of a crystal nucleation agent into a wax
in order to suppress the crystallization of the

1o Polyfunctional ester A-20

i
15 /@:C H,—0—C— (CH:) ,-CH,
CH, CHz'—O—'(!:—' (CH2) ,5CHs

0

20

Polyfunctional ester A-21

25 ﬁ —Q— (CHz) —CHa
al

?——O— (CHz)lg_Cﬂa
w0 ]

35 Polyfunctional ester A-22

OH

|
CH,
40
CH3 —CHo 35y~ (nZ-O—CH 2-<!:-cnzo-ci—(-c3m CH4
l

o CH O

!

45 O

0=C—{CHy}5g- CH3

50
Polyfunctional ester A-23
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wax (JP-A 4-149559, JP-A 4-107467); the use of a wax showing a | ow
crystallinity (JP-A 3-091108, JP-A 3- 242397); and the addition of a
substance showi ng a - 8- good nut ual
solubility with a binder and a | oweEPf:627 689iAdcosity than the binder so as
to inprove the surface snpothness of the toner inmage after the fixation

(JP-A 3-212752). Mont an wax which is a mneral wax, has been
known as a rel ease agent showing a relativeyy good transparency and a
| ow-tenperature fixability. The uge of a nontan-type wax having a

nol ecul ar wei ght of about 800 and represent;gq by the fornula:

5
CH3 —(-CHZ‘}Z-o-- ﬁ—O*CHZ-?-C}]ZO—ﬁ—(—CHz'}'z’O‘- CH3
0] CH O

by

H

Polyfunctional ester A-24

15 OH

I
Ho-cnz—cl:-cuzo-cﬁ—(-cnzm CH,
20

(IZHZ 0
OH
25
Polyfunctional ester A-25
OH
30 |
Hy )
CH3——(-CHZ-)-2-5- (lf-—O—CHZ —CH-CHZ -0-|(l:—(-CH2-)-2—0— CH3
85 9] 0
Polyfunctional ester A-26
40
OH
CH 2
45 HO‘CHZ'CH‘ng'O‘i_('CHZ')TD_ CHq
0]
50
Polyfunctional ester A-27
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[err] * wherein R denotes a (CJerr] - (err] hydrocarbon group and n
denotes an integer, has been proposed in JP-A 1- 185660, JP-A 1-185661,
JP-A 1-185662, JP-A 1-195663, and JP-A 1-238672. However, a toner
contai ning such a wax has |eft ro8m0fG27 668l ovenent regarding the

transparency and the haze of the resultant OHP film  SUMMARY OF THE
| NVENTI ON An object of the present invention is to provide a
toner for devel oping el ectrostaticdngge C}f‘ Vi ng,sol ved t he
above-nenti oned problens and a gicess ?or zgm uction thereof. - _ An
obj ect of the present inventi soto provide a toner for devel oping
el ectrosfatic images show ng clegt |owtenperature fixability onto a

If

0

10 A representative class of examples of the ester compound (b) (i.e., mono-functional ester) may

principally include those represented by the following structural formula (3):
¥y
" Yz-clz—fCHZ ),,.-X—'ICI-R (3).
Y3
20 wherein R denotes an organic group having 1 - 35 carbon atoms: Yy, Y2 and Ys independently denote a
hydrogen atom, halogen atom or organic group; X denotes an oxygen or sulfur atom; Z denotes an oxygen
or sulfur atom; and m denotes zero or an integer of at least 1 with the proviso that Y, Y2 and Ys
respectively denote an organic group when m = 0.

Specific examples of the ester compound (b) may include mono-functional esters B-1 to B-6 as shown
25 below:

Mono-functional ester B-1

% CHs
i
CH»— (CH 2)5—(':—CH z"‘o—ﬁ— (CH:),CHs;
CHs, 0
35
Mono-functional ester B-2
o CzHs
CHs;— (CH z),—(ll—C Hz—O—(I.I:— (CH z)zo—C Ha
CzHs O
45
Mono-~functional ester B-3
50 CHi— (CH:)Z'-(]:H— (CHz)s—O—(":— (CH2),5-CHs
C 2H 5 O
o This Sheet Has Baen Replaced
Mono-functional ester B-4 . o H Hl l" “ll'll IIIl
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-9- teransfer-receiving material and anti-offset characteristic, and a
process for production thereof. An obj ect of the present invention
is to provide a toner for developing electrostatic inages which can be
fixed well w thout applying a |arge EPqueartéegwiof oil or while conpletely

di spensing wwth oil application, and a process for production thereof.

A further object of the present inventionis to provide a full color toner
capabl e of providing a high-quality full-color OHP filmexcellent in
transparency, and a processCHor@HoddEH dg—QOrefeof(CH2),5-CHs According to

t he present invention, there is rovi ded a torg)er for devel opi ng an

el ect rostgt Ic latent inage, corﬁ)’r' 5ing: a binder resin, a colorant,

Mono-functional ester B-5

10

CHs— (CHz)s—cI;H— (CH2) ,—o—cu:— (CH2) 3CHs

C2Hs 0)
15
Mono-functional ester B-6
20 CFs" (CH2)3_? H"‘CH&"O‘—C_"(CHz) Z—ECHa
C3H, 0

25
In the ester compound (c), i.e., poly-functional ester represented by the formula (1) having a primary or
secondary carbon and at least two functional groups, examples of the organic group denoted by Yi may
include those representad by the formula:

30
-CHy-X7-C-Rqp ,

27
35
wherein R; denotes an organic group having 1 - 35 carbon atoms, X7 denotes an oxygen or sulfur atom,

and Z; denotes an oxygen or sulfur atom; and examples of the organic group denoted by Y, may include
those represented by the formula:

0 -cnz-xg«clz-n8 ,
Zg

45 wherein Rg denotes an organic group having 1 - 35 carbon atoms, Xs denctes an oxygen or sulfur atom,
and Zg denotes an oxygen or sulfur atom.
Specific examples of the ester compound (¢) may include poly-functional esters C-1 to C-27 as shown
below.

50

§5
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and an -ester conpound (a), (b) or (c) shown bel ow (a) a
poly-functional ester having a tertiary carbon or/and a quaternary carbon
and obtained froman al cohol conpound or carboxylic conpound havi ng at

| east two functional groups, EP 0 825669 Atpno- f unctional ester having a
tertiary carbon or/and a quaternary carbon, or (c) a

pol y-funct Laqﬁukwgnsa“%{erggvi ng a primary or secondary carbon having at | east

two functi epresented by the following formula (1):
[err] -10- wherein A denotes a

carbon atomor alicyclic group, Rer rd___ca\_ngFRZ I ndependent|y denote an
organi ¢ group having 1 | 3

0
I
CHa— (Cﬂz)zTﬁ—O—CHz—C H—C Hz—O—ﬁ— (CHz)-CH,
10 0 0
Poly-functional ester C-2
15
0= (ll—C Hs
? .
20 CHs— (CH2) z—;(ﬁ—O—C H.—CH— (CH z)a‘—C H z-—O—ﬁ.— {(CHz) er s
0 6]

25 Poly-functional ester C-3

CH;— (CHz)zs—ﬁ—O—@—o—ﬁ— (CHz)z’s-C Hs

s 0 0
Poly-functional ester C-4
35
i
@:O-C— (CHz) ;—,—c Ha
@ o—ﬁ—- (CH2),+CHa
0
45
Poly-functional ester C-5
I
50 @O—C- (CHz)zTCH!
o—%:—-— (CH2),5CHs
o) This Sheet Has Been Replaced
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- 85 carbon atons, Y[err] and Y[err] independently denote ahydrogen—atom
hal ogen atom or organic group, mand n denote O or an interT@Q&@é Iq%ahg ed
X[err] and X err] independently denote an oxygen atom or su '
Z[err] and Z[err] independently dencﬁpeoﬁ‘ﬁ%?)éen atom or sul jﬂl]ﬁﬁﬂﬂﬂl\m I
t he proviso that at | east one of Y[err] and Y[err]
organic group when A denotes a carbon atomand mand n are O, at
| east one of Y[err] and Y[err] denotes al ydrogen atom or hal ogen atom
when A denotes a carbon atom and 'thSL_ ne @}1 -QEQ{P denotes an i nteger
of at least 1, and Y[ e and [esr *de#not e’ a hydrogen at om or
hal ogen gtomw th the proviso thay at |east one of Y[err] and Y[err] is a
hal ogen at om when A denotes a carbqp_ngqtgmgzgu:Hgd n are an integer of at
| east 1. Accordi ng to anot hifr aspect of the present invention
there is provided a process for produbing a toner as described above,
conprising the steps of:

10

Poly-functional ester C-7

o
15 Il
0—C— (C Hz)z;—C Hs
®:°—ﬁ_ (CHz),+CHs
5 .
20
Poly-functional ester C-8
25

O
i 9

i
CHy— (cuz)zo—c—o—@—o—c— (CH:),5~CH,

The ester compound used in the present invention as described above is a compound of a low

* crystallinity which has an appropriate degree of affinity with a binder resin so as to develop a low-

temperature fixability, has a high hydrophobicity and has a low melting point. As a result of our study, it has

35 been found necessary to suppress the crystallinity of a release agent by depriving the release agent of its
structural symmetry in order to further improve the transparency.

The ester compound may be used in a proportion of 1 - 40 wt. parts, preferably 2 - 30 wt. parts, per
100 wt. parts of the binder resin constituting the toner.

More specifically, in case of dry process toner production for producing toner particles through melt-

40 kneading, cooling and pulverization of a mixture including the binder resin, a colorant and the ester
compound, the ester compound may preferably be used in a proproation of 1 - 10 wt. parts, more
preferably 2 - § wt. parts, per 100 wt. parts of the binder resin.

On the other hand, in case of polymerization process toner production wherein toner particles are
directly obtained by polymerization of a mixture inciuding a polymerizable monomer, a colorant and the

45 ester compound, the ester compound may preferably be used in a proportion of 10 - 40 wt. parts, more
preferably 15 - 30 wt. parts, per 100 wt. parts of the polymerizable monomer.

In the polymerization process toner production compared with the dry process toner production, a
larger amount of the release agent can be incorporated in toner particles during polymerization in an
aqueous medium because the release agent is ordinarily of a lower polarity than the binder resin. This is

s0 particularly advantageous in providing an anti-offset effect at the time of fixation.

If the amount of the ester compound is below the lower limit, the anti-offset sffect is liable to be
lowered. If the amount exceeds the upper limit, the resultant toner is liable to suffer from difficulties, such as
a lower anti-blocking effect, an adverse effect to the anti-offset effect, liability of melt-sticking onto the
photosensitive drum and developing sleeve, and liability of having a broader particle size distribution in the

55 case of a polymerization process toner.

In order to provide a sufficiently transparent image on an OHP film, it is generally most important to
lower the crystallinity of the release agent contained in the toner. However, as a secondary effect in order to
provide a sufficient transparency, it is necessary to consider such phenomena that partially yet-unmelted

30
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(1) melt-kneading a m xture including the above- rrentioned bi nder resin,

col orant and ester conpound (a), (b) or (c) to forma ne laced
product, (ii) cooling the nelt-kneaded product, 'mmil ng
the cool ed nelt-kneaded product t EP&R2Ri6E9 A1pul verized pr

-11- (iv) classifying the pulverlzed product to obt toner
particles. Ac ord| ng to further ect of the present invention,
there is pf °' c Brof Seqaasp r?@e"é ay%"dﬂ%ﬁ'”“‘&saﬂﬁfég%F’iatbf@cFaﬁﬁaﬁ\'PédW‘

conpri sing: 'ght th“s re 1“ 92" V??ft;“f‘?‘ edyction of opftical NSRRI dé!“:'::fs]:gu’;:z;
pol yner | Zamcgeg can ) causegggﬁlere is ;Plalrge ﬂeﬁ'enwmm\vgwmgf Totednecrem

ex between the toner layer formed
s after the melt—mnxmg and the release agent layer formed thereon.

The increase in random reflection of incident light leads to a lowered brightness and a lowered clarity of
a projected image. This difficulty is enhanced in case of a light transmission type overhead projector than a
reflection-type overhead projector.

In order to reduce the crystallization of the release agent, it is important to lower the crystallinity of the

76 release agent per se. Further, in order not to allow the presence of unmielted toner grain in the fixed toner
layer, it is preferred to adjust the glass transition temperature (Tg) of the binder resin and the melting point
(m.p.) of the release agent showing a low melting enthalpy (AH), which is a latent heat of meiting of the
release agent, so as to allow quick melting at a low energy. In order to have the melted release agent
quickly move to between the binder resin layer and the fixing member so as to form an offset-prevention

15 layer, it is preferred to provide an appropriate difference in solubility parameter (SP) between the binder
resin and the release agent.

In view of the above-described points, preferred features of the present invention will be described in
further detail below.

The ester compound functioning as a release agent in the present invention may preferably have a

20 refractive index close to that of an ordinary toner binder resin, such as polyester resin, styrens-acrylate
resin, epoxy resin, and styrene-butadiene resin. The refractive index may be measured for example in the
foliowing manner. A solid sample measuring 20 - 30 mmL x 8 mmW x 3 - 10 mm (in thickness) is applied
onto a prism surface with a small amount of bromonaphthalene therebetween applied in advance onto the
prism surface so as to improve the contact therebetween, and the refractive index is measured by means of

25 a refractometer (6.g., "Abbe Refractometer 2T", available from Atago K.K.).

The refractive index difference between the binder resin and the ester compound may preferably be at
most 0.18, more preferably at most 0.10, as measured at 25 °C. It is also effective to introduce a hetsro-
ester group by substitution of a hetero element, such as sulfur for oxygen in the ester group for the
refractive index adjustment. If the refractive index difference exceeds 0.18, the resultant OHP film image is

30 liable to have a lower transparency and have a lowered brightness particularly in providing a halftone
projected image.

The ester compound used in the present invention may preferably have a melting point of 30 - 120 °C,
more preferably 50 - 100 °C. If the melting point is below 30 °C, the resultant toner is liable to be poor in
anti-blocking characteristic and soil the sleeve and photosensitive member in a large number of successive

35 copying. If the melting point is above 120 °C, an excessively large energy is required in homogenous
mixing with the binder resin in the case of toner production through the pulverization process and, in the
case of toner production through the polymerisation process, the use of a high-boiling point solvent and a
complicated apparatus including a high pressure resistant reaction vessel are required.

The solubility parameter (SP value) may for example be calculated based on the Fedors' method

40 (Polym. Eng. Sci., 14{2) 147 (1974)) utilizing the additivity of atomic groups.

The ester compound used in the present invention may preferably have an SP value in the range of 7.5
- 9.7. An ester compound having an SP value of below 7.5 shows a poor compatibility (mutual solubility)
with the binder resin, so that it is difficult to obtain a good dispersion state within the binder resin. As a
result, the ester compound is liable to attach onto the developing sleeve and cause a change in triboelsctric

45 chargeability of the toner during a large number of successive image formation. Further, ground fog and
density change at the time of toner replenishment are also liable to occur. If an ester compound having an
SP value in excess of 9.7 is used, the resultant toner particles are liable to cause blocking during a long
term of strange. Further, as such an ester compound shows excessively good compatibility with the binder
resin, it is difficult to form a sufficient release layer between the fixing member and the toner binder resin

50 layer at the time of fixation, so that offset phenomenon is liable to occur.

The melt viscosity of the ester compound used in the present invention may for example be measured
at 130 °C by using, e.g., "VP-500" (available from HAAKE Co.) equipped with a cone plate-type rotor {"PK-
1). The melt viscosity at 130 °C may preferably be 1 - 300 cps, further preferably 3 - 50 cps. If the melt
viscosity is below 1 cps, when the resultant toner is used in a non-magnetic one-component development

55 system and applied by a blade, etc., onto a developing sleave to form a thin toner layer thereon, the toner
is liable to soil the sleeve due to a mechanical shearing force. Also in the two-component development
system using a carrier together with a toner, the toner is liable to be damaged by a shearing force acting
between the toner and the carrier, whereby the embedding of an external additive and breakage of the toner
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corpound (a), (b) or (c) into particles, and (Iﬁs_ghegt%ag/&eri zing the

particles of the mxture to obtain toner particles.;y i e and
ot her objects, features and advant aﬁ’es of the presjmm”"ﬂrm(m il
become nore apparent upon a consi déraq PEEEIrAT: he f i ption of
the preferred enbodi ments of the present invention taken in conjunction
L he | 2SO LA S A s SRS E T Sl S NG oo,
Figure 11s pgmcii_srktegﬁxrsg fa‘% e%)e ] ig(hsvé Si r? %p %tfnzetge an%o 51?1‘ :'}é[i ﬁ%fPtOf t8?er
! it Wik o alog Bl Jup ISHRLR 1508, BT SR e e
A represeptal i g fhAss A me¥APLipol hd)e MadsGiba $9RAKNG.( RayMSfd ukmh(

A-
. pro

pol y-functi Cﬁi@ﬁ:utﬁﬁt er

present 1 NVagidhdd8 m¥RY ("DUH-200", available from Shimazu Seisakusho KK.) in the following manner. An ester
compound is melted and molded into a 5 mm-thick cylindrical pellet in a 20 mm dia-mold. The sample is
pressed by a Vickers pressure element at a load of 0.5 g and a loading rate of 9.67 mg/sec to cause a
displacement of 10 um, followed by holding for 15 sec. Then, the pressed mark on the sample is analyzed

10 to measurs a Vickers hardness. The ester compound used in the present invention may preferably have a

Vickers hardness in the range of 0.3 - 5.0, further preferably 0.5 - 3.0.

A toner containing an ester compound having a Vickers hardness of below 0.3 is liable to be broken at
the cleaning position in the apparatus and cause toner sticking onto the photosensitive drum, thus being
liable to provide black streaks in the resultant images, during a large number of successive image

16 formation. Further, when a plurality of image samples are stacked together and stored, so called back
transfer, i.e., the transfer of the toner onto the back, being liable to occur. A toner containing an ester
compound having a Vickers hardness in excess of 5.0, requires an excessively high pressure by a fixing
device at the time of hot-pressure fixation and thus requiring a fixing device designed to have a large
mechanical strength. When such a toner is used in a fixing device of an ordinary pressure, it is liable to

20 show a poor anti-offset characteristic.

The ester compound used in the present invention may preferably show a crystallinity of 10 - 50 %,
mors preferably 20 - 35 %. If the crystallinity is below 10 %, the resultant toner is liable to show poor
storability and flowability. In excess of 50 %, it is liable to provide an OHP image with a poor transparency.

. The crystallinity reterred to herein is based on values calculated by the following equation based on the

25 areal ratio between the amorphous scattering peak and the crystalline scattering peak without using a
calibration curve:

Crystallinity = crystalline component/fotal component

ss The measurement may be performed according to the transmission-rotation method at a measurement
angle 29 range of 5 - 35 deg. by using, e.g., "Rotor Flex RU300" (available from Rigaku Denki K.K., Cu-
target, point focus, output: 50 KV/250 mA).
The number-average molecular weight of the ester compound may be measured according to the
vapor-pressure osmometry (VPO) method, e.g., under the following conditions:
85 Apparatus: Molecular-weight measuring apparatus (*"Modsl 115", available from Hitachi K.K.)
Temperature: 61 °C
Solvent: toluens (reagent grade special)
Standard sample: benzyl| (reagent grade special)
First, a AR-average mol concentration calibration curve is obtained by the benzyl standard sample. The
40 number-average molecular weight (Mn) may be calculated from the following equation based on the sample
concentration calculated from the used sample weight and the average mol concentration read from the
calibration curve corresponding to the measured AR for the sample.

Mn = sample concentration (g/kg)/(average mol concentration {g/kg)

45

The ester compound may preferably have an Mn of 200 - 2000, more preferably 500 - 1000.

An ester compound having an Mn below 200 is liable to have to low & melting point and an inferior anti-
blocking characteristic. An ester compound having an Mn exceeding 2000 is liable to show a lower
releasing effect and provide an OHP film having a lower transparency.

50 The ester compound used in the present invention may be produced, e.g., by synthesis including an
oxidation reaction, synthesis from a carboxylic acid or its derivative, or an ester group-introduction reaction
as represented by the Michael addition reaction. The poly-functional ester used in the present invention
may particularly preferably be formed through dehydrocondensation between a carboxylic acid compound
and an alcohol compound, or reaction between an acid halide and an alcohol compound as represented by

56 the following reaction schemes:

R1-COOH +Rz(OH),, = Rz(0CO-R1 ), +,H20
R1-COCi + R2(OH), == R2(OCO-R1), +,HCI

-
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prrnC|paII i ncl ude pol y-functional esters represented

B edtructural formula (2):
[err] ? denotes a carbon atom alicyclic group or
aromatic g ' d Rlerr] ER@&52€662A11y denote an organic group

having 1 - 35 carbon atons, Y[err] and Y[err] independently denote a

hydr ogen at om halogen aton1or organi c group, x and y denote zero or an

i nt eger of at and X err% i ndep endentlé denote an oxygen
I

rd q S pr =] amount
atom or Su J‘EJ glco ol m‘ﬂ( be used ft% ct%i?gay e pe m?egfggjﬁ aﬁggtﬁ or§§m?:jl goﬂ'\gﬁe:asgﬂble of an

azeotrope with water by using a Dean-Stark water separator. It is also possible to synthesize the poly-
5 functional ester by using an acid halide in an aromatic organic solvent while adding a base as a receptor of
an acid by-produced in the reaction.

The binder resin for the toner of the present invention may for example comprise: homopolymers of
styrene and derivatives thereof, such as polystyrene, poly-p-chlorostyrene and polyvinyltoluens; styrene
copolymers such as styrene-p-chlorostyrene copolymer, styrene-vinyltoluene copolymer, styrene-vinylnaph-

10 thalene copolymer, styrene-acrylate copolymer, styrene-methacrylate copolymer, styrene-methyl-a-
chioromethacrylate copolymer, styrene-acrylonitrile copolymer, styrene-vinyl methyl ether copolymer, sty-
rene-vinyl ethyl ether copolymer, styrene-vinyl methyl ketone copolymer, styrens-butadiene copolymer,
styrene-isoprene copolymer and styrene-acrylonitrile-indene copolymer; polyvinyl chioride, phenolic resin,
natural resin-modified phenolic resin, natural resin-modified maleic acid resin, acrylic resin, methacrylic

15 resin, polyvinyl acetate, silicone resin, polyester resin, polyurethane, polyamide resin, furan resin, epoxy
resin, xylene resin, polyvinyl butyral, terpene resin, chmarone-indene resin and pstroleum resin. Preferred
classes of the binder resin may include styrena copolymers and polysster resins.

Examples of the comonomer constituting such a styrene copolymer together with styrene monomer
may include other vinyl monomers inclusive of: monocarboxylic acids having a double bond and derivative

20 thereof, such as acrylic acid, methy! acrylats, ethyl acrylate, butyl acrylate, dodecyl acrylate, octyt acrylate,
2-ethylhexyl acrylate, phenyl acrylate, methacrylic acid, methyl methacrylate, ethyl methacrylate, butyt
methacrylate, octyl methacrylate, acrylonitrils, methacrylonitrile, and acrylamide; dicarboxylic acids having a
double bond and derivatives thereof, such as maleic acid, butyl maleate, methyl maleate and dimethyl
maleate; vinyl esters, such as vinyl chloride, vinyl acetats, and vinyl benzoate; ethyfenic olsfins, such as

25 ethylene, propylene and butylene; vinyl ketones, such as vinyl methyl ketone and vinyl hexyl ketone: and
vinyl ethers, such as vinyl methyl sther, vinyl ethyl ether, and vinyl isobutyl ether. These vinyl monomers
may be used alone or in mixture of two or more species in combination with the styrene monomer.

The THF-soluble portion of the binder resin may preferably have a number-average molecular weight of
3,000 to 1,000,000.

30 It is possible that the binder resin inclusive of styrene polymers or copolymers has been crosslinked or
can assume a mixture of crosslinked and un-crossfinked polymers.

The crosslinking agent may principally be a compound having two or more double bonds susceptible of
polymerization, examples of which may include: aromatic divinyl compounds, such as divinylbenzene, and
divinyinaphthalene; carboxylic acid esters having two double bonds, such as ethylene glycol diacrylate,

35 ethylene glycol dimethacrylate and 1,3-butanediol dimethacrylate; divinyl compounds, such as divinylaniline,
divinyl ether, divinyl sulfide and divinylsulfone; and compounds having three or more vinyl groups. These
may be used singly or in mixture. The crosslinking agent may preferably be added in a proportion of 0.001
- 10 wt. parts per 100 wi. parts of the polymerizable monomer.

The toner according to the present invention can further contain a negative or positive charge control

40 agent.

"~ Examples of the negative charge contro} agent may include: organic metal complexes and chelate
compounds inclusive of monoazo metal complexes acetylacetone metal complexes, and organometal
complexes of aromatic hydroxycarboxylic acids and aromatic dicarboxylic acids. Other examples may
include: aromatic hydroxycarboxylic acids, aromatic mono- and poly-carboxylic acids, and their metal salts,

45 anhydrides and esters, and phenol derivatives, such as bisphenols.

Further examples may include: urea derivative, metal-containing salicylic acid-based compounds,
quaternary ammonium salts, calixarene, silicon compound, styrene-acrylic acid copolymer, styrene-
methacrylic acid copolymer, styrene-acrylsulfonic acid copolymer, and non-metallic carboxylic acid-based
compounds.

50 Examples of the positive charge control agents may include: nigrosine and modified products thersof
- with aliphatic acid metal salts, efc., onium salts inclusive of quaternary ammonium salts, such as
tributylbenzylammonium 1-hydroxy-4-naphtholsulfonate and tetrabutylammonium tetrafluoroborate, and their
homologous inclusive of phosphonium salts, and lake pigments thersof; triphenylmethane dyes and lake
pigments thereof (the laking agents including, e.g., phosphotungstic acid, phosphomolybdic acid,

85 phosphotungsticmolybdic acid, tannic acid, lauric acid, gallic acid, ferricyanates, and ferrocyanates); higher
aliphatic acid metal salts; diorganotin oxides, such as dibutyitin oxide, dioctyltin oxide and dicyclohexyitin
oxide; and diorganotin borates, such as dibutyltin borate, dioctyltin borate and dicyclohexyltin borate. These
may be used singly or in mixture of two or more species. Among thess, nigrosine compounds and organic
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Examples of the magenta pigments may include: Orange Chrome Yellow, Molybdenum Orange,
Permanent Orange GTR, Pyrazolone Orange, Benzidine Orange G, Cadmium Red, Permanent Red 4R,
Watching Red Ca salt, eosine lake; Brilliant Carmine 3B, Carmine 6B; Manganese Violet, Fast Violet B,
Methyl Violet Lake, Rhodamine Lake, alizarine lake, red iron oxide, quinacridone; C.1. Pigment Red 1, 2, 3,

10 4,5,6,7,88 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 21, 22, 23, 30, 31, 32, 37, 38, 39, 40, 41, 48, 49, 50,
51, 52, 53, 54, 55, 57, 58, 60, 63, 64, 68, 81, 83, 87, 88, 89, 90, 112, 114, 122, 123, 163, 202, 206, 207, 209;
C.1. Pigment Violet 19; and C.1. Violet 1, 2, 10, 13, 15, 23, 29, 35.

Examples of the cyan pigments may include: C.I. Pigment Blue 2, 3, 15, 16, 17: C.I. Vat Blue 6: C.I.
Acid Blue- 45, Indanthrene Biue, Ultramarine, Cobalt Blue, Alkali Blue Lake, Victoria Blue Lake,

15 Phthalocyanine Blue, Fast Sky Blue, INdanthrene Blue BC< Chrome Green, chromium oxide, Pigment

' Green B, Malachite Green Lake, and Final Yellow Green G.

Examples of the yellow pigments may include: Naphthol Yellow, Hansa Yellow, Chrome Yeliow,
Cadmium Yellow, Mistral Fast Yellow, Navel Yellow, Permanent Yellow NCG, Tartrazine Lake; C.1. Pigment
Yellow 1, 2, 3, 4, 5, 6, 7, 10, 11, 12, 13, 14, 15, 16, 17, 23, 65, 73, 83, 97, 120, 127, 174, 176, 180, 191; and

20 CJ. Vat Yeliow 1, 3, 20.

These pigments may be used in a quantity sufficient to provide a sufficient optical density of a fixed
image and more specifically in an amount of 0.1 - 20 wt. parts, preferably 0.2 - 10 wt. parts, per 100 wt.
parts of the resin.

The dyes used as the colorants may include the following.

25 Examples of the magenta dyes may include: C.I. Solvent Red 1, 3, 8, 23, 24, 25, 27, 30, 49, 81, 82, 83,
84, 100, 109, 121; C.l. Disperse Red 9; C.l. Solvent Violet 8, 13, 14, 21, 27; C.l. Disperse Violet 1; C.l. Basic
Red 1, 2, 9, 12, 13, 14, 15, 17, 18, 22, 23, 24, 27, 29, 32, 34, 35, 36, 37, 38, 39, 40; C.1. Basic Violet 1, 3, 7,
10, 14, 15, 21, 25, 26, 27, 28; C.1. Direct Red 1, 4; C.l. Acid Red 1; and C... Mordant Red 30.

Examples of the cyan dyes may include: C.1. Direct Biue 1, C.1. Direct Blue 2, C.l. Acid Blue 9, C.I. Acid

30 Biue 15, C.\. Basic Blue 3, C.l. Basic Blue 5, C.I. Mordant Blue 7, C.). Direct Green 8, C.l. Basic Green 4,
and C.l. Basic Green 6.

These dyes may preferably be used in an amount of 0.1 - 20 wt. parts, more preferably 0.3 - 10 wt.
parts, per 100 wt. parts of the resin.

The toner according to the present invention can be constituted as a magnetic toner by containing a

35 magnetic material, which may also function as a colorant. Examples of the magnetic material used in the
magnetic toner in the present invention may include: iron oxides, such as magnetite, hematite, and ferrite;
metals, such as iron, cobalt and nickel, and alloys of these metals with other metals, such as aluminum,
cobalt, copper, lead, magnesium, tin, zinc, antimony, beryllium, bismuth, cadmium, calcium, manganess,
selenium, titanium, tungsten, and vanadium; and mixture of the above.

40 The magnetic material may preferably have an average particle size of at most 2 um, more preferably
0.1 - 5 um. The magnetic material may preferably show a coercive force (Hc) of 20 - 300 Oersted, a
saturation magnetization (s) of 50 - 200 emu/g, and a residual magnstization for) of 2 - 20 emu/g.

The toner may further contain an additive which may be internally added into toner particles and
externally added outside the toner particles. Such an additive may preferably be in the form of particles

45 having a particle size which is at most 1/5 of the volume-average particle size of the toner particles in view
of its durability when added internally or externally. The average particle size of an additive refers to an
average particle size obtained by observation of surface states of toner particles through an slectron
microscope. Examples of the additive may include the following.

Flowability imparting agents, such as metal oxides inclusive of silicon oxide, aluminum oxide and

s0 fitanium oxide, carbon black, and fluorinated carbon. These materials may preferably be subjected to a
hydrophobicity-imparting treatment.

Abrasives, inclusive of: metal oxides such as strontium titanats, cerium oxide, aluminum oxide,
magnesium oxide, and chromium oxide; nifrides, such as silicon nitride; carbide, such as silicon carbide;
and metal salis, such as calcium sulfate, barium sulfate and calcium carbonate.

85 Lubricants, inclusive of: powder of fluorine-containing resins, such as polyvinylidene fluoride, and
polytetrafluoroethylens; and aliphatic acid metal salts, such as zinc stearate, and calcium stearate.

Charge-controlling particles, inclusive of: particles of metal oxides, such as tin oxide, titanium oxide,
Zinc oxide, silicon oxide, and aluminum oxide, and carbon black.
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material in toner particles may be conveyed and charged on a developing sleeve containing a magnet
therein. A non-magnetic toner free of a magnetic material may be applied and charged forcibly by a blade
or a fur brush onto a developing sleeve and conveyed thereby.

In case where the toner according to the present invention is used for constituting a two-component
type developer, the toner is used together with a carrier. The carrier need not be restricted particularly but
may principally comprise a ferrite of elsments such as iron, copper, zinc, nickel, cobalt, manganese and
chromium, or a composite of such ferrites. The carrier particles may be shaped spherical, flat or irregutar in
view of the saturation magnetization and electrical resistivity. The surface microscopic structure, such as
surface unevenness, of the carrier may also be controiled desirably. Generally, the above-mentioned
inorganic oxide or ferrite may be calcined, and formed into core particles, which may be then coated with a
resin. However, it is possible to produce a low-density dispersion type carrier by kneading the inorganic
oxide and a resin, followed by pulverization and classification, so as to reduce the load of the catrier onto
the toner; or to produce a true-spherical dispersion carrier by subjecting a mixture of the inorganic oxide
and a monomer to suppression polymerization in an aqueous msdium.

It is particularly preferred to provide a carrier coated with a resin, etc. The coating may for example be
performed by dissolving or dispersing a coafing resin in a solvent, followed by attachment onto carrier, or
by powder mixing of the coating resin with the carrier. Any known methods may be applied.

Examples of the coating material firmly applied onto the carrier core particles may include: poly-
tetrafluorosthylens, monochlorotrifluoroethylene polymer, polyvinylidene fluoride, sificone resin, polyester
resin, di-teri-butylsalicylic acid metal compound, styrene resin, acrylic resin, polyamide, polyvinyl butyral,
nigrosine, aminoacrylate resin, basic dyes and lakes thereof, silica fine powdsr and alumina fine powder.
These coating materials may be used singly or in combination of piural species.

The coating material may be applied onto the core particles in a proportion of 0.1 - 30 wt. %, preferably
0.5 - 20 wt. %, based on the carrier core particles. The carrier may preferably hdve an average particle size
of 10 - 100 um, more preferably 20 - 50 um.

A particularly preferred type of carrier may comprise particles of a magnetic ferrite such as Cu-Zn-Fe
ternary ferrite surface-coated with a fluorine-containing resin or a styrene-based resin. Preferred coating
materials may include mixtures of a fluorine containing resin and a styrene copolymer, such as a mixture of
polyvinylidene fluoride and styrene-methyl methacrylate resin, and a mixture of polytetraluforoethylene and
styrene-methyl methacrylate resin. The fluorine-containing resin may also be a copolymer, such as
vinylidene fluoride/tstraffuoroethylene (10/80 - 90/10) copolymer. Other examples of the styrene-based resin
may include styrene/2-ethylhexyl acrylate (20/80 - 80/20) copolymer and styrene/2-ethylhexyl ac-
rylate/methyl methacrylate (20 - 60/6 - 30/10 - 50) copolymer. The fluorine-containing resin and the styrene-
based resin may be blended in a weight ratio of 90:10 - 20:80, preferably 70:30 - 30:70. The coating
amount may be 0.01 - 5 wt. %, preferably 0.1 - 1 wt. % of the carrier core.

The coated magnetic ferrite carrier may preferably include at least 70 wt. % of particles of 250 mesh-
pass and 400 mesh-on, and have an average particle size of 10 - 100 um, more preferably 20 - 70 um. A
sharp particle size distribution is preferred. The above-mentioned coated magnetic ferrite carrier shows a
preferable triboelectric charging performance for the toner according to the invention and provides a two-
component type developer with improved slectrophotographic performances.

The toner according to the invention and a carrier may be blended in such a ratio as to provide a toner
concentration of 2 - 15 wt. %, preferably 4 - 13 wt. %, whereby good results are obtained ordinarily. At a
toner concentration of below 2 wt. %, the image density is liable to be lowered. Above 15 wt. %, the image
fog and scattering of toner in the apparatus are increased, and the fife of the developer is liable to be
shortened.

The carrier may preferably have a magnetization of 1000 Qested after magnetic saturation {s1000) of 30
- 300 emu/cm?3, further preferably 100 - 250 emu/cm3, for high quality image formation. In excess of 300
emu/cm3, there is a tendency that it is difficult to obtain high-quality toner images. Below 30 emu/cm?,
carrier attachment is liable to occur because of decreased magnetic constraint.

The carrier may preferably satisfy shape factor including an SF1 showing a degree of roundness of at
most 180, and an SF2 showing a degree of unevenness of at most 250. SF1 and SF2 may be defined by
the following equations and determined based on measured values with respect to carrier particles obtained
by using, e.g., "LUZEX 111" available from Nireco K.K.;

ni c group
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The toner for developing electrostatic images according to the present invention according to the
pulverization process may be produced by sulfficiently mixing a binder resin, the ester compound, pigment,
dye or a magnetic material as a colorant, and optional additives, such as a charge control agent and others,
by means of a mixer such as a Henschel mixer or a ball mill; then melting and kneading the mixture by hot
kneading means such as hot rollers, kneader and extruder to disperse or dissolve the resin and others;
cooling and pulverizing the mixture; and subjecting the pulverized product to classification to recover the
toner of the present invention.

Further, the toner may be sufficiently blended with another desired additive, such as a flowability-
improving agent, by a mixer, such as a Henschel mixer to attach the additive to the toner particles, whereby
a toner according to the present invention is produced.

The toner according to the present invention may also be produced through a polymerization process in
the following manner. Into a polymerizable monomer, the ester compound, a colorant, a charge control
agent, a polymerization initiator and another optional additive are added and uniformly dissolved or
dispersed by a homogenizer or an ultrasonic dispersing device, to form a polymerizable monomer mixture,
which is then dispersed and formed into particles in a dispersion medium containing a dispersion stabilizer
or an emulsifier by means of a stirrer, homomixer or homogenizer. Thereafter, the stirring may be continued
in such a degree as to retain the particles of the polymerizable monomer mixture thus formed and prevent
the sedimentation of the particles. The polymerization may be performed at a temperature of at least 40 °C,
generalty 50 - 90 °C. The temperature can be raised at a latter stage of the polymerization. It is also
possible to subject a part of the aqueous system to distillation in a latter stage of or after the polymerization
in order to remove the yet-polymerized part of the polymerizable monomer and a by-product which can
causs an oder in the toner fixation step. After the reaction, the produced toner particles are washed, filtered
out, and dried. In the suspension polymerization or emulsion polymerization, it is generally preferred to use
300 - 3000 wt. parts of water as the dispersion medium per 100 wt. parts of the monomer mixture.

The average particle size of a toner may be measured by a Coulter Counter {(e.g., "Model TA-iI"
available from Coulter Electronics Co.). The toner may preferably have a weight-average particle size of 0.1
- 12 um and a variation coefficient of 8 - 40 % at the weight-average particle size. The toner may preferably
have shape factors including an SF1 showing a roundness of 100 < SF1 < 150, and an SF2 showing an
unevenness of 100 < SF2 < 200.

In the case of directly producing the toner through the polymerization process, the monomer may be a
vinyl-type monomer, examples of which may include: styrene and its derivatives such as styrene, o-
methylistyrens, m-methylstyrene, p-methylstyrene, p-methoxystyrene, and p-ethylistyrene; acrylic acid es-
ters such as methyl acrylate, sthyl acrylate, n-butyl acrylate, isobutyl acrylate, n-propyl acrylate, n-octyl
acrylate, dodecyl acrylate, 2-ethylhexyl acrylate, stearyl acrylate, 2-chloroethyl acrylate, and phenyl ac-
rylate; methacrylic acid esters such as methyl methacrylate, ethyl methacrylate, n-propyl methacrylate, n-
butyl methacrylate, isobutyl methacrylate, n-octyl methacrylate, dodecyl methacrylate, 2-ethylhexyl
methacrylate, stearyl methacrylate, phenyl methacrylate, dimethylaminoethyl methacrylate, and
diethylaminoethyl methacrylate; acrylonitrile, methacrylonitrile, and acrylamide. These monomers may be
used singly or in mixture of two or more species.

The polymerizable monomer mixture to be used for toner production through the polymerization
process may contain as an additive a polymer or copolymer having a polar group.

. Examples of such a polar polymer or copolymer may include: polymers of nitrogen-containing
monomers, such as dimethylaminoethy! methacrylate and diethylaminoethyt methacryiate, and copolymers
thereof with other monomers such as styrene and unsaturated carboxylic acid esters; polymers of nitrile
monomers, such as acrylonitrile, halogen-containing monomers, such as vinyl chloride, unsaturated carbox-
ylic acids, such as acrylic acid and methacrylic acid, unsaturated dibasic acid, unsaturated dibasic acid
anhydrides and nitro-type monomers, and copolymers with another monomer, such as styrens; polyester
and epoxy resins.

Specific examples of the polymerization initiator usable in the present invention may include: azo- or
diazo-type polymerization initiators, such as 2,2-azobis-(2,4-dimethylvaleronitrile), 2,2"-azobisisobutylonitrile,
1,1"-azobis(cyclohexane-2-carbonitrile), 2,2*-azobis-4-methoxy-2,4-dimethylvaleronitrile,
azobisisobutyronitrile; and peroxide-type polymerization initiators such as benzoyl peroxide, methy! ethyl
ketone peroxide, diisopropyl peroxycarbonate, cumene hydroperoxide, t-butyl hydroperoxide, di-t-butyl
peroxide, dicumyl peroxide, 24-dichlorobenzoyl peroxide, lauroyl peroxide, 2,2-bis(4,4-t-butylperox-
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ycyclohexyl)propane, and tris(i-butyl)peroxytriazine, and pglymeril: initiators having a peroxide group in their
side chains; persulfates such as potassium persuifate and ammonium persulfate; and hydrogen peroxide.

The polymerization initiator may generally be in the range of about 0.5 - 10 wt. % based on the weight
of the polymerizable monomer. The polymerization initiators may be used singly or mixture.

5 In production of the polymerization process toner by emulsion polymerization, dispersion polymeriza-
tion, suspension polymerization, seed polymerization or polymerization utilizing salting out, it is preferred to
use a dispersion stabilizer in the dispersio medium. Examples of the inorganic dispersion stabilizer may
include: tricalcium phosphate, magnesium phosphate, aluminum phosphats, zinc phosphate, calcium
carbonate, magnesium carbonate, calcium hydroxide, magnesium hydroxide, aluminum hydroxide, calcium

10 metasilicate, calcium sulfate, barium sulfats, bentonite, silica, and alumina. Examples of the organic
dispersion stabilizer may include: polyvinyl alcohol, gelatin, methyl cellulose, methyl hydroxypropyl cel-
lulose, ethyl cellulose, carboxymethyl cellulose sodium salt, polyacrylic acid and its salt, starch,
polyacrylamide, polyethylene oxide, hydroxystearic acid-g-methyl methacrylate-eu-methacrylic acid
copolymer, and nonionic or ionic surfactants.

15 In emulsion polymerization, there may be used anionic surfactant, cationic surfactant, amphoteric
surfactant or nonionic surfactant. These dispersion stabilizers may preferably be used in an amount of 0.2 -
30 wt. parts per 100 wt. parts of the polymerizable monomer mixture.

In the case of using an inorganic dispersion stabilizer, a commercially available product can be used as
it is, but it is also possible to form the stabilizer in situ in the dispersion medium so as to obiain fine

20 particles thereof.

In order to effect fine dispersion of the dispersion stabilizer, it is also effective to use 0.001 - 0.1 wt. %
of a surfactant in combination, thereby promoting the prescribed function of the stabilizer. Examples of the
surfactant may include: sodium dodecylbenzenesulfonate, sodium tetradecyl sulfate, sodium pentadecyl
sulfate, sodium octyl sulfats, sodium oleate, sodium laurate, potassium stearate, and calcium stearate.

25 Regarding the colorant to be used for toner production by polymerization, it is necessary to pay
attention to the polymerization-inhibiting function and transferability to the aqueous phase of the colorant.
Accordingly, it is preferred to use the above-mentioned colorant after surface modification. For example, it
is appropriate to hydrophobise the colorant so as not to inhibit the polymerization. Particularly, many dyes
and carbon black can inhibit the polymerization, so that attention should be paid. As a preferred method of .

30 surface-treating a dye, a monomer may be polymerized in advance in the presence of the dye. The
resultant colored polymer may be added to the polymerizable monomer mixture. Carbon black can be
treated in the same manner as the dye and can also be treated with a substance capable of reacting with
the surface-functional group of the carbon black, such as polyorganosiloxane.

The fixability, anti-offset characteristic, color mixing range and transparency of a toner may be

35 evaluated in the following manner.

1) Fixability, Anti-offset characteristic and Color-mixing range:

To a toner containing an ester compound, an appropriate amount of external additive is added to

40 provide a developer. The developer is used in a commercially available copier to form yet-unfixed images.

If the toner is a black toner, the unfixed toner images are subjected to fixation by an external hot roller
fixing device equipped with no oil application, thereby evaluating the fixability and anti-offset characteristic
of the toner.

if the toner is a color toner for providing monochromatic or full-color images, the unfixed images are

45 subjected to fixation by an external hot roller fixing device equipped with no oil applicator, or fixation by the
fixing device of a commercially available full-color copier ("CLC-5000" available from Canon K.K.\) while
applying a small amount of oil {(e.g., 0.02 g/A4-size) onto a fixing roller, thereby evaluating the fixability, anti-
offset characteristic and color-mixing range and also obtaining a fixed toner image for evaluation of the
transparency.

50 The fixing rollers comprise a fluorine-containing resin or rubber. The fixing conditions include a nip of
6.0 mm and a process speed of 90 mm for fixation on plain paper {"SK paper, mfd. by Nippon Seishi K.K.),
and a nip of 6.0 mm and a process speed of 20 mm/sec for fixation on an OHP sheet ("Pictorico Trapen”
for copier, mfd. by Asahi Glass K.K.). The fixation test is performed in the temperature range of 80 - 230 °C
under temperature control while changing the temperature at an increment of § °C sach.

58§ The fixability is evaluated by rubbing a fixed toner image (in a sense of including an image having
caused low-temperature offset) with a lens cleaning paper ("Dasper (R)", mfd. by Ozu Paper, Co., kLid.} ata
load of 50 g/cm?, and the fixability is evaluated in terms of a fixing initiation temperature Tg; (°C) at or above
which the density decrease of the image after the rubbing is below 10 %.
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The anfi-offset characteristic is evaluated in terms a lower limit temperature (lower offset initiation
temperature) at or above which offset is unobservable and a higher limit temperature (higher offset
terminating temperature) at or below which offset is unobservable, respectively by eye observation.

The color-mixing range is evaluated by measuring the gloss of the fixed images obtained in the non-

s offset region by a handy gloss checker ("IG-310", mfd. by Horiba Seisakusho K.K.) and evaluated in terms
of the range between the lower limit temperature and the higher limit temperature, whersin the gloss value
is 7 or higher.

2) Transparency
10
The transmittance and haze are measured with respect to fixed toner images at varying toner weights
per unit area, and the transparency is evaluated by the transmittance Tp [%] and haze [-] at a toner weight
per unit area of 0.756 mg/cm?. The transmittance Tp [%] Hz [-] may be measured in the following manner.
The transmittance Tp [%)] of an OHP image is measured relative to that of an OHP shest per se as Tp
15 = 100 % by using an auto-recording spectrophotometer at maximum absorption wavelengths for the
respective toners (i.e., 650 nm for a magenta toner, 500 nm for a cyan toner, and 800 nm for a yellow
toner).
The haze [-] may be measured by using a haze meter ("NDH-300A", mfd. by Nippon Hasshoku Kogyo
K.K).
20 Other parameters characterizing a toner or toner ingredients referred to herein are those measured in
the following manner.
The heat-absorption and heat-revolution characteristics of an ester compound may be evaluated by
DSC measurement by using a high-accuracy, internal-heating and input-compensation type DSC (differen-
tial scanning calorimeter) {6.g., "DSC-7", mfd. by Perkin-Elmer Corp.). The measurement may be per-
25 formed according ASTM D3418-82. A DSC curve may appropriately be taken in the courses of temperature
lowering and temperature raising, respectively at a temperature-changing rate of 10 °C/min., after once
heating a sample so as to remove the hysteresis.
FT-IR measurement may be performed according to the KBr method by using, e.g., "FTS 60A" {mfd.
by Biorad Co.).
30 NMR measurement may be performed using, e.g., "EX-400™ (mfd. by Nippon Denshi K.K.) at 400 MHz.
Some synthesis examples of ester compounds used in the present invention are described below.

1) Synthesis of poly-functional ester A-1

35 In a 3 liter-four-necked flask equipped with a Dimroth reflux condenser and Dean-Stark water separator,
2 liter of benzene, 210 g of acetic acid, 1200 g of behenic acid, 200 g of pentaerythritol and p-
toluenesulfonic acid (0.5 g) were placed and sufficiently stirred for dissolution, followed by 7 hours of
refluxing and then azeotropic distilling-off by opening the valve of the water separator. Thereafter, the
content was sufficiently washed with sodium bicarbonate, dried and subjected to distilling-off of the solvent.

40 The product was recrystallized, washed and purified. The purified product was subjected product was
subjected to IR and NMR analysis for identification of the structure. The IR spectrum chart is shown as
Figure 1 attached hereto. The NMR spectrum chart (Figure 2) showed peaks at 0.8, 1.25, 1.6, 2.1, 2.3 and
4.1 ppm. From these resuits and also obtained H-H cosy spectrum and '3C-NMR spectrum, the production
of poly-functional ester A-1 having a structure shown hersinbefore is suggested. The poly-functional ester

45 A-1 provided the following properties:

DSC peak: at 60 °C
{AH): 121 Jig
Refractive index: 1.47
SP value: 9.1
50 Hardness: 2.8
Crystallinity: 34 %
Viscosity: 18 cps
Number-average molecular weight (Mn): 900
Melting point (Tmp): 73 °C

> This.Sheet Has Been Replaced

i

) 2 THIS SHEET HAS BEEN
REPLACED




-16-
A-6

- Pol yfuncti onal

ester A-5
[err]

[err]

EP 0 627 669 A1

'\
Pol yf URG thopﬁas est er

LTI

10

15

20

25

30

45

50

55

2) Synthesis of poly-functional ester A-2

In a 3 liter-four-necked flask equipped with a Dimroth reflux condenser and a Dean-Stark water
separator, 2 liter of benzene, 210 g of acetic acid, 1000 g of stearic acid, 200 g of pentaerythritol and p-
toluenesulfonic acid were placed and sufficiently stirred for dissolution, followed by 6 hours of refluxing. The
procedure thereafter was identical to that in 1) Synthesis of poly-functional ester A-1 described above. The
thus-synthesized poly-functional ester A-2 showed the following propetties:

DSC peak: at 45 °C

{AH): 98 Jig

Refractive index: 1.47

SP value: 9.2

Hardness: 2.4

Crystallinity: 20 %

Viscosity: 12 cps

Mn: 800

Tmp: 50 °C

3) Synthesis of poly-functional ester A-3

In a 3 liter-four-necked flask equipped with a Dimroth reflux condenser and a Dean-Stark water
separator, 2 liter of benzene, 300 g of trifluoroacetic acid, 1200 g of behenic acid, 200 g of pentaerythritol
and p-toluenesutfonic acid were placed and sufficiently sfirred for dissolution, followed by 7 hours of
refluxing. The procedure thereafter was identical to that in 1) Synthesis of poly-functional ester A-1
described above. The thus-synthesized poly-functional sster A-3 showed the following properties:

DSC peak: at 58 °C

(AH): 111 Jig

Refractive index: 1.46

SP value: 8.8

Hardness: 2.7

Crystallinity: 28 %

Viscosity: 16 cps

Mn: 850

Tmp: 70 °C

4) Synthesis of poly-functional ester A-4

In a 3 liter-four-necked flask equipped with a Dimroth reflux condenser and a Dean-Stark water
separator, 2 liter of benzene, 300 g of trifluoroacetic acid, 1000 g of stearic acid, 200 g of pentaerythritol
and p-toluenesulfonic acid were placed and sufficiently stirred for dissolution, followed by 6 hours of
refluxing. The procedure thereafter was identical to that in 1) Synthesis of poly-functional ester A-1
described above. The thus-synthesized poly-functional ester A-4 showed the foilowmg properties:

DSC peak: at 53 °C

(aH): 102 J/ig

Refractive index: 1.48

SP value: 8.9

Hardness: 1.8

Crystallinity: 28 %

Viscosity: 18 cps

Mn: 840

Tmp: 64 °C

5) Synthesis of poly-functional ester A-13

in a 3 liter-four-necked flask equipped with a Dimroth reflux condenser and a Dean-Stark water
separator, 2 liter of benzene, 1300 g of stearic acid, 200 g of neopentyl glycol and p-toluenesulfonic acid
were placed and sufficiently stirred for dissolution, followed by 5 hours of refluxing. The procedure
thereafter was identical to that in 1) Synthesis of poly-functional ester A-1 described above. The thus-
synthesized poly-functional ester A-13 showed the following properties:
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DSC peak: at 3t °C
(AH): 106 Jig
Refractive index: 1.47
SP value: 8.8
Hardness: 1.8
Crystallinity: 26 %
Viscosity: 7 cps

Mn: 705

Tmp: 40 °C

6) Synthesis of poly-functional ester A-15

In a 3 liter<four-necked flask equipped with a Dimroth reflux condenser and a Dean-Stark water
separator, 2 liter of benzene, 750 g of behenic acid, 200 g of 2-butyl-2-ethyl-1,3-propanediol and p-
toluenesulfonic acid were placed and sufficiently stirred for dissolution, followed by 5 hours of refluxing. The
procedure thereafter was identical to that in 1) Synthesis of poly-functional ester A-1 descnbed above. The
thus-synthesized poly-functional ester A-15 showed the following properties:

DSC peak: at 46 °C

{AH): 109 J/ig

Refractive index: 1.48

SP value: 8.7

Hardness: 2.6

Crystallinity: 30 %

Viscosity: 33 ¢ps

Mn: 615

Tmp: 50 °C

7) Synthesis of poly-functional ester A-21

In a 3 liter-four-necked flask equipped with a Dimroth reflux condenser and a Dean-Stark water
separator, 2 liter of benzene, 630 g of phthalic acid, 500 g of cetyl alcohol and p-toluenesulfonic acid were
placed and sufficiently stirred for dissolution, followed by 5 hours of refluxing. The procedure thereafter was
identical to that in 1) Synthesis of poly-functional ester A-1 described above. The thus-synthesized poly-
functional ester A-21 showed the following properties:

DSC peak: at 49 °C

{aH): 130 J/g

Refractive index: 1.48

SP value: 9.6

Hardness: 3.4

Crystallinity: 21 %

Viscosity: 6 cps

Mn: 645

Tmp: 50 °C

8) Synthesis of mono-functional ester B1

In a 4 fiter-four-necked flask equipped with a Dimroth reflux condenser and Dean-Stark water separator,
2 liter of benzene, 720 g of montanic acid, 200 g of 2,2-dimethyloctanol and p-toluenesulfonic acid were
placed and sufficiently stirred for dissolution, followed by 7 hours of refluxing and then azeotropic distilling-
off by opening the vaive of the water separator. Thereafter, the content was sufficiently washed with sodium
bicarbonate, dried and subjected to distilling-off of the solvent. The product was recrystallized, washed and
purified. The thus obtained mono-functional ester B-1 provided the following properties:

DSC peak: at 61 °C

{AH): 115 Jig

Refractive index: 1.48

SP value: 8.1

Hardness: 2.8

Crystallinity: 20 %
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The molecular weight distribution of the mono-functional ester B-1 was measured according to HPLC
& (high performance liquid chromatography) in the following manner. A sample solution was obtained by
dissolving the mono-functional ester at a concentration of 1.0 % in chloroform. Separatsly, solvent
chloroform was passed through a combination of plural polystyrene gel columns (e.g., "JAIGEL 1H" and
"JAIGEL 2H" available from Nippon Bunseki Kogyo K.K.) at a rate of 3.5 mi/min., and then about 3.5 ml of
the sample solution was injected for HPLC by using an Rl {refractive index) detector.
10 The thus obtained HPLC chromatogram of the monofunctional ester compound was very sharp, thus
indicating a high purity, while natural wax and synthetic wax conventionally used provided broad chromatog-
rams even if they were subjected to HPLC after distillation.

Viscosity: 13 cps

9) Synthesis of mono-functional ester B-2

15
In a 4 liter-four-necked flask equipped with a Dimroth reflux condenser and a Dean-Stark water
separator, 2 liter of benzene, 530 g of behenic acid, 200 g of 2,2-disthylheptanol and p-toluenesulfonic acid
were placed and sufficiently stirred for dissolution, followed by 6 hours of refluxing. The procedure
thereafter was identical to that in 8) Synthesis of mono-functional ester B-1 described above. The thus-
20 synthesized mono-functional ester B-2 showed the following properties:
DSC peak: at 59 °C
{AH): 109 J/g
Refractive index: 1.48
SP valus: 8.4
25 Hardness: 1.8
Crystallinity: 29 %
Viscosity; 17 cps
Mn (VPO method): 530
Tmp: 71 °C
30
10} Synthesis of mono-functional ester B-3

In a 4 liter-four-necked flask equipped with a Dimroth reflux condenser and a Dean-Stark water
separator, 2 liter of benzens, 540 g of stearic acid, 200 g of 4-ethylheptanol and p-toluenesulfonic acid were
35 placed and sufficiently stirred for dissolution, followed by 7 hours of refluxing. The procedurs thereafter was
identical to that in 8) Synthesis of mono-functional ester B-1 described above. The thus-synthesized mono-
functional ester B-3 showed the following properties:
DSC peak: at 62 °C
(AH): 122 J/g
40 Refractive index: 1.48
SP value: 9.2
Hardness: 2.2
Crystallinity: 31 %
Viscosity: 18 cps
45 Mn (VPO method}: 450
- Tmp: 75 °C

11) Synthesis of mono-functional ester B-4

50 In 2 4 liter-four-necked flask equipped with a Dimroth reflux condenser and a Dean-Stark water
separator, 2 liter of benzens, 580 g of behenic acid, 200 g of 8-propylheptanol and p-toluenssulfonic acid
were placed and sufficiently stirred for dissolution, followed by 6 hours of reffuxing. The procedure
thereafter was identical to that in 8) Synthesis of mono-functional ester B-1 described above. The thus-
synthesized mono-functional ester B-4 showed the following properties:

85 DSC peak; at 55 °C

(AH): 111 Jig
Refractive index: 1.49
SP value: 8.5
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Hardness: 2.7
Crystallinity: 36 %
Viscosity: 22 cps

Mn (VPO method): 510
Tmp: 66 °C

12) Synthesis of poly-functional ester C-1

In a 4 liter-four-necked flask squipped with a Dimroth refiux condenser and Dean-Stark water separator,
2 liter of benzene, 220 g of trifluoroacstic acid, 1700 g of behenic acid, 200 g of glycerol and p-
toluenesulfonic acid were placed and sufficiently stirred for dissolution, followed by 7 hours of refluxing and
then azeotropic distilling-off by opening the valve of the water separator. Thereafter, the content was
sufficiently washed with sodium bicarbonate, dried and subjected to distilling-off of the solvent. The product
was recrystallized, washed and purified. The thus-obtained poly-functional ester C-1 provided the following
properties:

DSC peak: at 61 °C

(AH)y: 112 Jig

Refractive index: 1.48

SP valus: 8.8

Hardness: 2.8

Crystallinity: 20 %

Viscosity: 12 cps

Mn: 840

Tmp: 72 °C

13) Synthesis of poly-functional ester C-2

In 2 4 liter-four-necked flask equipped with a Dimroth reflux condenser and a Dean-Stark water
separator, 2 liter of benzene, 110 g of acetic acid, 1200 g of behenic acid, 200 g of 1,2,6-hexanetriol and p-
toluenesulfonic acid were placed and sufficiently stirred for dissolution, followed by 6 hours of refluxing. The
procedure thersafter was identical to that in 12) Synthesis of pony-functional ester C-t1 described above.
The thus-synthesized poly-functional ester C-2 showed the following properties:

DSC peak: at 55 °C

{AH): 108 Jig

Refractive index: 1.49

SP value: 8.9

Hardness: 1.9

Crystallinity: 25 %

Viscosity: 12 cps

Mn: 850

Tmp: 63 °C

14) Synthesis of poly-functional ester C-3

In a 4 liter-four-necked flask equipped with a Dimroth reflux condenser and a Dean-Stark water
separator, 2 liter of benzene, 1750 g of montanic acid, 200 g of 1,4-cyclohexanediol and p-toluenesulfonic
acid were placed and sufficiently stirred for dissolution, followed by 7 hours of refluxing. The procedure
thereafter was identical to that in 12) Synthesis of poly-functional ester C-1 described above. The thus-
synthesized poly-functional ester C-3 showed the following properties:

DSC peak: at 64 °C

{AH): 125 J/g

Refractive index: 1.47

SP value: 8.7
Hardness: 3.4 This Sheet Has Been Replaced
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15) Synthesis of poly-functional ester C-4

In a 4 literfour-necked flask equipped with a Dimroth reflux condenser and a Dean-Stark water
separator, 2 liter of benzene, 1750 g of montanic acid, 200 g of 1,2-cyclohexanediol and p-toluenesutfonic
5§ acid were placed and sufficiently stirred for dissolution, followed by 7 hours of refluxing. The procedure
thereafter was identical to that in 12) Synthesis of poly-functional ester C-1 described above. The thus-
synthesized poly-functional ester C-4 showed the following properties:
DSC peak: at 58 °C
{AH): 101 Jg
10 Refractive index: 1.50
SP value: 8.7
Hardness: 1.8
Crystallinity: 36 %
Viscosity: 33 cps

15 Mn: 950
Tmp: 69 °C
Hereinbelow, Examples and Comparative Examples of tonsr production and evaluation are described.
Example 1
20
Styrene-butyl acrylate/divinylbenzene (80/16/4 by weight) copolymer (Mw : 1000 wt.parts

(weight-average molecular weight) = ca. 5x10*; Rl {refractive index at 25 °C) = 1.57)

25 | Magnetic iron oxide 800 wt.parts
{Dav (average particle size) = 0.25 Lm)

{Ms {saturation magnetization) = 60 emu/g)

{Mr (residual magnetization) = 10 emu/g)

He (coercive force) = 120 oersted, respectively measured at or after magnetization at
3o | 10 kilo-oersted)

Di-t-butylsalicylic acid metat compound 20 wtparts
Polyfunctional ester A-1 40 wt.parts
35 The above ingredients were preliminarily blended and then melt-kneaded through a twin-screw knead-

ing extruder. After cooling, the kneaded product was coarsely crushed and finely pulverized by a pulverizer
utilizing a jet air stream, followed by classification by a pneumatic classifier to obtain a magnetic toner
having a weight-average particle size of 8.2 pm. The magnetic toner in 100 wt. parts was blended with 0.7
wt. part of hydrophobic colloidal silica fine powder externally added thereto to obtain a magnetic toner
40 comprising toner particles carrying colloidal silica fine powder on the surface thereof.
- The magnetic toner was charged in a commercially available electrophotographic copier ("NP-8582",
available from Canon KK} fo form yet un-fixed tonsr images, which were then subjected to evaluation of
fixabifity and anti-offset characteristic in the manners described hersinbefors.
The results are summarized in Table 1 appearing hereinafter.

45
Example 2
Styrene/butyl acrylate/divinylbenzene (80/16/4) 1000 wt.paris
50
copolymer (Mw = ca. 5x10%)
Magnetic iron oxide (Dav. = 0.25 um, Ms = 800 wt.parts
60 emu/g, Mr = 10 emu/g, Hc = 120 oersted)
Di-t-butylsalicylic acid metal compound 20 wt.parts
55 Polyfunctional ester A-3 40 wt.parts

A magnetic toner was prepared and evaluated in the same manner as in Example 1 except for the use
of the above ingredients. The magnetic toner (substantially excluding the hydrophobic colloidal silica fine

30 THIS SHEET HAS BEEN
REPLACED




Pol yf uncti onal

[err]
-20-

10

15

20

25

30

35

50

55

ester A-17 Jerr] Pol yfuncti onal ester A-18
Pol yfuncti onal ester A-19 [err]
EP 0 627 669 A1
powder) showed a weight-average particle size of 8.1 um.
The results are also shown in Table 1 appearing hereinafter.

Example 3
Styrene/butyl acrylate/divinylbenzene (80/16/4) 1000 wt.parts
copolymer (Mw = ca. 5x10%)
Magnetic iron oxide (Dav. = 0.25 um, Ms = 800 wt.parts
60 emu/g, Mr = 10 emu/g, Hc = 120 oersted)
Di-t-butyisalicylic acid metal compound 20 wt.parts
Polyfunctional ester A-6 40 wt.parts

A magnetic toner was prepared and evaluated in the same manner as in Example 1 except for the use
of the above ingredients. The magnstic toner (substantially excluding the hydrophobic colloidal silica fine

powder) showed a weight-average particle size of 8.2 um.
The results are also shown in Table 1 appearing hereinafter.

Example 4

Styrene/butyl acrylate/divinylbenzene (80/16/4)
copolymer (Mw = ca. 5x10%)

Magnetic iron oxide (Dav. = 0.25 um, Ms =
60 emu/g, Mr = 10 emu/g, Hc = 120 oersted)
Di-t-butylsalicylic acid metal compound
Polyfunctional ester A-5

1000 wt.parts
800 wt.parts

20 wt.parts
40 wt.parts

A magnetic toner was prepared and evaluated in the same manner as in Example 1 except for the use
of the above ingredients. The magnetic toner (substantially excluding the hydrophobic colloidal silica fine

powder) showed a weight-average particle size of 8.1 um.
The results are also shown in Table 1 appearing hereinafter.

Example 5

Polyester resin (bisphenol A-type diolAersphthalic acid/trimellitic
acid (50/40/10) condensate) (Mw = ca. 5.5x10*, Rl = 1.49)
Magnetic iron oxide (Dav. = 0.25 um, Ms = 60 emu/g, Mr = 10
emu/g, Hc = 120 oersted)

Monoazo mstal compound

Polyfunctional ester A-4

1000 wt.parts
750 wt.parts

20 wt.parts
40 wt.parts

A magnetic toner was prepared and evaluated in the same manner as in Example 1 except for the use
of the above ingredients. The magnetic toner (substantially excluding the hydrophobic colloidal silica fine

powder) showed a weight-average particle size of 8.1 um.
The results are also shown in Table 1 appearing hereinafter.
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Example 6

T

Polyester resin (bisphenol A-type diolterephthalic acidArimellitic
acid {50/40/10) condensate} (Mw = ca. 5.5x10%, Rl = 1.49)
Magnetic iron oxide (Dav. = 0.25 um, Ms = 60 emu/g, Mr = 10
emu/g, Hc = 120 oersted)

Monoazo metal compound

Polyfunctional ester A-2

1000 wt.parts
750 wi.parts

20 wt.parts
40 wt.parts

A magnetic toner was prepared and evaluated in the same manner as in Example 1 except for the use
of the above ingredients. The magnetic toner (substantially excluding the hydrophobic colloidal silica fine
powdsr) showed a weight-average particle size of 8.1 pm.

The results are also shown in Table 1 appearing hersinafter.

Example 7

Polyester resin {bisphenol A-type diolterephthalic acidArimellitic
acid {50/40/10) condensate) (Mw = ca. 5.5x10*, Rl = 1.49)
Magnstic iron oxide (Dav. = 0.25 um, Ms = 60 emu/g, Mr = 10
emufg, Hc = 120 oersted)

Monoazo metal compound

Polyfunctional ester A-7

1000 wt.parts
750 wt.parts

20 wt.paris
40 wt.parts

A magnetic toner was prepared and evaluated in the same manner as in Example 1 except for the use
of the above ingredients. The magnetic toner (substantially excluding the hydrophobic colloidal silica fine
powder) showed a weight-average particle size of 8.0 um.

The results are also shown in Table 1 appearing herseinafter.

Example 8

Polyester resin (bisphenol A-type diolterephthalic acidArimeliitic
acid (50/45/5) condensate) (Mw = ca. 5.5x10%, Rl = 1.50)
Copper-phthalocyanine pigment

Monoazo metal compound

Polyfunctional ester A-1

1000 wt.parts

40 wt.parts
20 wt.parts
40 wt.parts

A cyan color toner having a weight-average particle size of 7.8 1um was prepared in the same manner
as in Example 1 except for the use of the above ingredients. The toner in 100 wt. parts was blended with
1.2 wt. parts of hydrophobic titanium oxide fine powder externally added thersto to obtain a cyan color toner
comprising toner particles carrying the titanium oxide fine powder attached onto the surfaces thereof.

6 wt. parts of the cyan toner was blended with 94 wt. parts of a ferrite carrier coated with acrylic resin
to obtain a two-componsent type developer.

The developer was charged in a commerciaily available color copier ("CLC 500", available from Canon
KK) to form yet un-fixed images, which were then subjected to evaluation of fixability, anti-offset
characteristic, color-mixing range and transparency and haze of OHP films obtained thereby, in the manners
described hereinbefore.

The tesults are also shown in Table 1 appearing hereinafter.

Example 9

450 wt. parts of 0.1M-NasPO, aqueous solution was added to 710 wt. parts of deionized water, and the
mixture was warmed at 60 °C and stirred at 1200 rpm by a TK-type homomixer (available from Tokushu
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Kika Kogyo K.K.), followed by gradual addition of 68 wt. parts of 1.0M-CaCl> aqueous solution, to obtain an
aqueous medium containing Cas(POs).. Separately, the following materials for providing a polymerizable
monomer mixture were provided:

s Styrene monomer 165 wt.parts
n-Butyl acrylate monomer 35 wt.parts
Magnetic iron oxide (Dav. = 0.25 iim, Ms = 60 emu/g, Mr = 10 emufg, Hc = 120 oersted) | 95 wt.parts
Styrene/methacrylic acid/msthy] methacrylate (85/5/10) copolymer (Mw = ca. 5.7x10*) 9 wi.parts

0 Divinylbenzene ) 2 wt.parts
Di-t-butylsalicylic acid metal compound 2 wiparts
Polyfunctional ester A-1 40 wt.parts

The above materials were warmed at 60 °C and stirred at 12000 rpm by a TK-type homomixer to effect
15 uniform dissolution and dispersion. In the mixture, 10 wt. parts of 2,2'-azobis(2,4-dimethylvaleronitrile) as a
polymerization initiator was dissolved, to form a polymerizable monomer mixture. The monomer mixture
was then charged into the above-prepared aqueous medium and was formed into particles by stirring for 20
min. at 10000 rpm by a TK-type homomixer at 60 °C in an N2 environment. Thereafter, the system was
stirred by a paddle stirrer and heated at 80 °C to effect 10 hours of reaction.
20 After the reaction, the system was cooled, and hydrochloric acid was added thersto to dissolve the
calcium phosphate, followed by filtration, washing with water and drying to obtain polymerizate particles.
To 100 wt. parts of the polymerizate particles, 0.8 wt. part of hydrophobic silica fine powder (BET
specific surface area = 200 m?/g) was added to obtain a magnetic toner. The magnetic toner showed a
weight-average particle size of 8.0 im (substantially excluding the silica fine powder).

25 The magnstic toner was evaluated in the same manner as in Example 1. The results are also shown in
Table 1.
Example 10
30
Styrene 165 wt.parts
n-Butyl acrylate K
Copper-phthalocyanine pigment 14"
35 Styrene/methacrylic acid/methyl methacrylate (85/5/10) copolymer (Mw = ca. 5.7x10%)} g"
Monoazo metal compound 2"
Polyfunctional ester A-1 4"

A color toner having a weight-average particle size of 8.1 m was prepared in the same manner as in

40 Example 9 except for the use of the above polymerizable mixture composition. Hydrophobic titanium oxide
fine powder in 1.2 wt. parts was externally added to 100 wt. parts of the toner to obtain a color toner
comprising toner particles carrying the fitanium oxide fine powder attached to the surfaces thereof.

6 wi. parts of the color toner was blended with 94 wt. parts of a ferrite carrier coated with acrylic resin
to obtain a two-component type developer.

45 The developer was charged in a commercially available color copier ("CLC 500", available from Canon
KK} to form yet un-fixed images, which were then subjected to evaluation of fixability, anti-offset
characteristic, color-mixing range and fransparency and haze of OHP films obtained thereby, in the manners
described hereinbefore.

The results are also shown in Table 1 appearing hereinafter.
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Example 11
5 Styrene 165 wt.paris
n-Butyl acrylate 3"
Copper-phthalocyanine pigment 14"
Styrene/methacrylic acid/methy! methacrylate (85/5/10) copolymer (Mw = ca. 5.7x10*) [
Monoazo metal compound 2°
10 Polyfunctional ester A-1 20"
A color toner having a weight-average particle size of 7.9 um was prepared and evaluated in the same
manner as in Example 10 except for the use of the above polymerizable mixture composition.
The results are also shown in Table 1.
15
Example 12
20 Styrene 165 wt.parts
n-Butyl acrylate BT
Quinacridone pigment 16"
Styrene/methacrylic acid/methyl methacrylate (85/5/10) copolymer (Mw = ca. 5.7x10%) g"
Monoazo metal compound 2"
2 Polyfunctional ester A-1 20"
A magenta color toner having a weight-average particle size of 7.7 um was prepared and evaluated in
the same manner as in Example 10 except for the use of the above polymerizable mixture composition.
The results are also shown in Table 1.
30
Example 13
25 Styrene 165 wt.paris
n-Butyl acrylate K
Disazo yelow pigment 13"
Styrene/methacrylic acid/methyl methacrylate (85/5/10) copolymer (Mw = ca. 5.7x10%) g-
Monoazo metal compound 2"
© Polyfunctional ester A-1 2"
A yellow color toner having a weight-average particle size of 7.8 um was prepared and evaluated in the
same manner as in Example 10 except for the use of the above polymerizable mixture composition.
The results are also shown in Table 1.
45
Comparative Example 1
Styrene/butyl acrylate/divinylbenzene (80/16/4) 1000 wt.parts
50
copolymer (Mw = ca. 5x10*)
Magnetic iron oxide {Dav. = 0.25 um, Ms = 800 wt.parts
60 emu/g, Mr = 10 emu/g, Hc = 120 oersted)
Di-t-butylsalicylic acid metal compound 20 wt.parts
55 Low-molecular weight polypropylene ("Viscol 40 wt.parts
660P", available from Sanyo Kasei K.K.)
This Sheet Has Begn Replaced
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principally include those represented by the followng structural fornula
(3): [err] wherein R denotes an organic group having 1 -
35 carbon atons: Y[err], Y[err] and Y[err] independently denote a
hydrogen atom hal ogen atom or or gampm ¢g7@Bep AIX denotes an oxygen or

sul fur atom Z denotes an oxygen or sulfur atom and m denotes zero or an
integer of at least 1 with the proviso that Y[err], Y[err] and Y[err]
respectivel y demeanetictenepwesaniénared ersl gyalyitagiin the sar@s manner as in Exa@ple ¢ iekdept fertimse es
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The results are shown in Table 2 appearing hereinafter.
5
Comparative Example 2

Polyester resin {bisphenol A-type diolterephthalic acidfrimeilitic 1000 wt.parts

0 acid (50/40/10) condensate) (Mw = ca. 5.5x10*, Rl = 1.49)

Magnetic iron oxide (Dav. = 0.25 um, Ms = 60 emu/g, Mr = 10 750 wt.parts
emu/g, Hc = 120 oersted)

Monoazo metal compound 20 wt.parts
Montan-type Ester Wax E (available from Hoechst A.G.) 40 wt.parts

15

A magnetic toner was prepared and evaluated in the same manner as in Example 1 except for the use
of the above ingredients. The magnetic toner (substantially excluding the hydrophobic colloidal silica fine
powder} showed a weight-average particle size of 8.2 um.

20 The results are also shown in Table 1 appearing hereinafter.

Comparative Example 3

2 Polyester resin (bisphenol A-type diolAerephthalic acidtrimellitic 1000 wt.parts

acid {50/45/5) condensate) (Mw = ca. 5.5x10%)

Phthalocyanine pigment (Dav. = 0.25 um, Ms = 60 emu/g, Mr 40 wt.parts
= 10 emu/g, Hc = 120 oersted)

a0 Monoazo metal compound 20 wt.parts
Montan-type Ester Wax KP (available from Hoechst A.G.) 40 wt.parts

A cyan toner {having a weight-average patticle size of 7.9 um) was prepared from the above ingredients
otherwise in the same manner as in Example 8, and a developer was prepared from the color toner and
35 evaluated in the same manner as in Example 8.
The results are also shown in Table 2 appearing hereinafter.

Comparative Example 4
40 .
Styrene monomer " | 165 wt.parts
n-Butyl acrylate monomer 35 wt.parts
Magnetic iron oxide (Dav. = 0.25 um, Ms = 80 emu/g, Mr = 10 emu/g, Hc = 120 oersted) | 95 wt.parts
pu Styrene/methacrylic acid/methyl methacrylate (85/5/10) copolymer (Mw = ca. 5.7x10%) 9 wt.parts
Divinylbenzene 2 wt.paris
Di-t-butylsalicylic acid metal compound 2 wi.parts
Montan-type Ester Wax KP (available from Hoechst A.G.) 40 wt.parts
§0 A magnetic toner having a weight-average particle size of 8.2 .um was prepared and sevaluated in the

same manner as in Example 9 except for the use of the above polymerizable mixture composition.
The results are alse shown in Table 2.
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Mono-functional ester B-2 [err] _ - 23-
Mono- functional ester B-3 [err] Mono- functional ester B-4
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EP 0 627 669 A1

Comparative Example 5

Styrene 165 wt.parts
n-Butyl acrylate 35"
Copper-phthalocyanine pigment 14"

Styrsne/methacrylic acid/methyl
methacrylate (85/5/10) copolymer {Mw = ca. 5.7x10%) g"
Monoazo metal compound 2"

A color toner having a weight-average particle size of 7.9 um was prepared and evaluated in the same
manner as in Example 10 except for the use of the above polymerizable mixture composition.
The results are also shown in Table 2.

Comparative Example 6

Styrene 165 wi.parts
n-Butyl acrylate 3B"
Copper-phthalocyanine pigment 14"
Styrene/methacrylic acid/methyl methacrylate (85/5/10) copolymer (Mw = ca. 5.7x10%) a"
Monoazo metal compound 27"
Montan-type Ester Wax E (available from Hoechst A.G.) 40"

A color toner having a weight-average particle size of 8.0 Lm was prepared and evaluated in the same
manner as in Example 10 except for the use of the above polymerizable mixture composition.
The results are also shown in Table 2.
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Mono-functi onal ester B-5 [err] Mono- functi onal ester

B- 6 [err] In the ester conpound (c), i.e., poly- functional

ester represented by the formula (1) having a primary or secondary carbon
and at least two functional groupsEP®GT#®A10f the organic group denoted
by Y[err] may include those represented by the fornula:
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-24-  [-err] wherein R err] denotes an organic group having 1 - 35
carbon atons, X err] denotes an oxygen or sulfur atom and Z[err] denotes
an oxygen or sul fur atom and exanples of the organic group denoted by

Y[err] may include those represenERd 62y 66%41f or nul a:
Rl err] denotes an organic group having 1 - 35

[err] wherein
carbon atons, X err] denotes

an oxygen or sulfur atom and Z err] denotes an oxygen or sulfur atom

Speci fi c exanpl es of the ester'conpound (c)

may i ncl ude

esters CG1 to G 27 as “
g8
~ 3 4 4
5 m‘g,_, -~ ~ 4 O o ]
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pol y-functi onal

The term "none" represents that no temperature range was found where the toner images were
fixed well onto plain paper without causing offset so that no color-mixing range causing

good color mixing was found either,
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shown bel ow.
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Example 14

Pol y- functi onal

ester C1

C2 [err]

C3 [err]

EP 0 627 669 A1

[err]
- 25-

Styrene-butyl acrylate/divinylbenzene (80/16/4 by
weight) copolymer (Mw = ca. 5x10%; Rl = 1.57)
Magnstic iron oxide (Dav = 0.25 um, Ms = 60
emu/g, Mr = 10 emu/g, Hc = 120 cersted)
Di-t-butylsalicylic acid metal compound
Mono-functional ester B-1

1000 wt.parts
800 wt.parts

20 wt.parts
40 wi.parts

The above ingredients were preliminarily blended and then melt-kneaded through a twin-screw knead-
ing extruder. After cooling, the kneaded product was coarsely crushed and finely pulverized by a pulverizer
utilizing a jet air stream, followed by classification by a pneumatic classifier to obtain a magnetic toner
having a weight-average particle size of 8.1 Lm. The magnetic toner in 100 wt. parts was blended with 0.7
wt. part of hydrophobic colloidal silica fine powder externally added thereto to obtain a magnetic toner
comprising toner particles carrying colloidal silica fine powder on the surface thereof.

The magnetic toner was charged in a commercially available electrophotographic copier ("NP-8582",
available from Canon K.K.) to form yet un-fixed toner images, which were then subjected to evaluation of
fixability and anti-offset characteristic in the manners described hersinbefore.

The results are summarized in Table 3 appearing hereinafter.

Example 15

copolymer (Mw = ca. 5x10%)

Magnetic iron oxide (Dav. = 0.25 um, Ms =
60 emu/g, Mr = 10 emu/g, Hc = 120 oersted)
Di-t-butylsalicylic acid metal compound
Mono-functional ester B-2

Styrens/butyl acrylate/divinylbenzene (80/16/4)

1000 wt.parts
800 wt.parts

20 wt.parts
40 wt.parts

A magnetic toner was prepared and evaluated in the same manner as in Example 14 except for the use
of the above ingredients. The magnetic toner showed a weight-average particle size of 8.2 um.
The results are also shown in Table 3 appearing hereinafter.

Example 16

Styrene/butyl acrylate/divinylbenzene (80/16/4)
copolymer (Mw = ca. 5x10%)

Magnetic iron oxide (Dav. = 0.25 um, Ms =
60 emu/g, Mr = 10 emu/g, Hc = 120 oersted)
Di-t-butylsalicytic acid metal compound
Mono-functional ester B-3

1000 wt.parts
800 wt.parts

20 wt.parts
40 wt.parts

A magnetic toner was prepared and evaluated in the same manner as in Example 14 except for the use
of the above ingredients. The magnetic toner showed a weight-average particle size of 8.3 um.
The results are also shown in Table 3 appearing hereinafter.
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Example 17

[err] Pol y-functional ester C6
This Sheet Has Beep g,

Styrene/butyl acrylate/divinylbenzene (80/16/4) 1000 wi.parts
copolymer (Mw = ca. 5x10%)

Magnetic iron oxide (Dav. = 0.25 um, Ms = 800 wt.parts
60 emu/g, Mr = 10 emu/g, Hc = 120 oersted)

Di-t-butylsalicylic acid metal compound 20 wt.parts
Mono-functional ester B-4 40 wt.parts

A magnetic toner was prepared and evaluated in the same manner as in Example 14 except for the use
of the above ingredients. The magnetic toner showed a weight-average particle size of 8.4 um.
The results are also shown in Table 3 appearing hersinafter.

Example 18

Polyester resin (bisphenol A-type diolerephthalic acid/trimellitic 1000 wt.parts
acid (50/45/5) condensate) (Mw = ca. 5.0x10%)

Copper-phthalocyanine pigment 40 wt.parts
Monoazo metal compound 20 wiparts
Mono-functional sster B-1 ' 40 wt.parts

A cyan color toner having a weight-average particle size of 8.0 tm was prepared in the same manner
as in Example 14 except for the use of the above ingredients. The toner in 100 wt. parts was blended with
1.2 wt. parts of hydrophobic titanium oxide fine powder externally added thereto to obtain a cyan color toner
comptising toner particles carrying the titanium oxide fine powder attached onto the surfaces thereof.

8 wt. parts of the cyan toner was blended with 94 wt. parts of a ferrite carrier coated with acrylic resin
to obtain a two-component type developer.

The developer was evaluated in the same manner as in Example 8.

The results are also shown in Table 3 appearing hereinafter.

Example 19

452 wt. parts of 0.1M-Nas PO aqueous solution was added to 708 wt. parts of deionized water, and the
mixture was warmed at 80 °C and stirred at 1200 rpm by a TK-typse homomixer (available from Tokushu
Kika Kogyo K.K), followed by gradual addition of 62 wt. parts of 1.0M-CaCl, aqueous solution, to obtain an
aqueous medium containing Cas{(PO4).. Separately, the following materials for providing a polymerizable
fmonomer mixture were provided:

Styrene 165 wt.paris
n-Butyl acrylate 35 wt.parts
Magnetic iron oxide (Dav. = 0.25 um, Ms = 60 emu/g, Mr = 10 emu/g, Hc = 120 oersted) | 95 wt.parts
Styrene/methacrylic acid/methyl methacrylate (85/5/10) copolymer (Mw = ca. 5.7x10%) 9 wt.parts
Divinylbenzene 2 wi.parts
Di-t-butylsalicylic acid metal compound 2 wiparts
Mono-functional ester B-1 40 wt.parts

The above materials were warmed at 60 °C and stirred at 12000 rpm by a TK-type homomixer to effect
uniform dissolution and dispersion. In the mixture, 10 wt. parts of 2,2'-azobis{2,4-dimethylvaleronitrile) as a
polymerization initiator was dissolved, to form a polymerizable monomer mixture. The monomer mixture
was then charged into the above-prepared aqueous medium and was formed into particles by stirring for 20
min. at 10000 rpm by a TK-type homomixer at 80 °C in an N environment. Thereafter, the system was
stirred by a paddle stirrer and heated at 80 °C to effect 10 hours of reaction.
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[err] Pol y-functional ester
The ester conpound used in t (f&isgheeidfap¥

After the reaction, the system was cooled, and hydrochioric acid was added thersto to dissolve the
calcium phosphate, followed by filtration, washing with water and drying to obtain polymerizate particles.

To 100 wt. parts of the polymerizate particles, 0.8 wt. part of hydrophobic silica fine powder (BET
specific surface area = 200 m?/g) was added to obtain a magnetic toner. The magnetic toner showed a
weight-average particle size of 8.1 um.

The magnetic toner was evaluated in the same manner as in Example 14. The results are also shown in
Table 3.

Exampile 20

Styrene 165 wit.parts
n-Butyl acrylate 3B
Copper-phthalocyanine pigment 14"
Styrene/methacrylic acid/methyl methacrylate (85/5/10) copolymer (Mw = ca. 5.7x10*) g"
Monoazo metal compound 2"
Mono-functional ester B-1 40"

A cyan color toner having a weight-average particle size of 8.2 um was prepared in the same manner
as in Example 19 except for the use of the above polymerizable mixture composition. Hydrophobic titanium
oxide fine powder in 1.2 wt. parts was externally added to 100 wt. parts of the toner to obtain a color toner
comprising toner particles carrying the titanium oxide fine powder attached to the surfaces thereof.

"~ B wt. parts of the color toner was blended with 94 wt. parts of a ferrite carrier coated with acrylic resin
to obtain a two-component type developer.

The developer was evaluated in the same manner as in Example 10.

The results are also shown in Table 3 appearing hereinafter.

Example 21

Styrene 165 wi.parts
n-Butyl acrylate B"
Copper-phthalocyanine pigment 14"

Styrene/methacrylic acid/methyl
methacrylate (85/5/10) copolymer (Mw = ca. 5.7x10*) g"
Monoazo metal compound 2"
Mono-functional ester B-1 2"

A cyan color toner having a weight-average particle size of 8.0 tm was prepared and evaluated in the
same manner as in Example 20 except for the use of the above polymerizable mixture composition.

The results are also shown in Table 3. y
Example 22
Styrene 165 wt.parts
n-Butyl acrylate 3B"
Quinacridone pigment 16"
Styrene/methacrylic acid/methyl methacrylate (85/5/10) copolymer (Mw = ca. 5.7x10%) I
Monoazo metal compound 2"
Mono-functional ester B-1 20"

A magenta color toner having a weight-average particle size of 8.0 um was prepared and evaluated in
the same manner as in Example 20 except for the use of the above polymerizable mixture composition.
The results are also shown in Table 3.
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tenperature fixability, has a high hydrophobicity and has a |ow nelting
point. As a result of our study, it has been found necessary to suppress
the crystallinity of a release agent by depriving the rel ease agent of
its structural symetry in order tEP®&2%#&68Ali nprove the transparency.
The ester conmpound may be used in a proportion of 1 - 40 w. parts,
preferably 2 - 30 wt. parts, per 100 wt. parts of the binder resin

constit ut i FEMNE t oner . More specifically, in case of dry process
toner production for producing toner particles through
-27- el t - kneading cooling and pulverjzation of a nixture
5 Styrene 165 wt.parts
n-Butyl acrylate 3B"
Disazo yellow pigment 13"
Styrene/methacrylic acid/methyl methacrylate (85/5/10) copolymer (Mw = ca. 5.7x10%) Q"
Monoazo metal compound 2"
10 Mono-functional ester B-1 20"

A yellow color toner having a weight-average particle size of 8.1 um was prepared and evaluated in the
same manner as in Example 20 except for the use of the above polymerizable mixture composition.
The results are also shown in Table 3.
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i ncl udi*ng the binder resin, a colorant and the ester conpound, the ester
conpound may preferably be used in a proproation of 1 - 10 w. parts, nore
preferably 2 - 5 wt. parts, per 100 wt. parts of the binder resin.

On the other hand, in case of pol yn&Pi0-827/668 Alpr ocess toner production
wherein toner particles are directly obtained by polynerization of a

m xture including a polynerizable nononer, a colorant and the ester

conpound, the ester cqupound pRY nrefprahlv be used in a propartjon of 10
- 40 wt. parts, nore q;ferably 15 - 30 wt. parts, per 100 wt. pprts of
the polynerizable rmr In the pol yperizatiqn prgpess t oner
productioF conpared wjt %the dry cg,s tnr pquut'gtl,_pne rper amount
of ‘the rel ease agent ¢ ‘aa ng
pol ynmeri zation in an g smadlﬂqamab?c? g % egt
ordinarily of a | ower [pBl®aFity [t Han e res sparticularly
advant ageous
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in providing an anti-offset effect at the time of
the anobunt of the ester conpound is bel ow
effect is liable to

anti - bl ocki ng effect,

effect to the a
photosensiéﬁﬂﬂﬁéﬁ

| -of fset effect, liability of
um and devel opi ng sl eeve,

fixation.

the lower limt,

| f

the anti - of f set

be lowered. |If the anpbunt exceeds the upper limt,
the resultant toner is liable to KRQ627869¢Mh difficulties,

an

such as a | ower
-28-
melt-sticking onto the
and liability of having a

adver se

broader particle size distribution in the case of a polynerization
process t oner. ln order to P ovide.a-sufficientl \
5 Styrene-butyl acrylate/divinylbenzene (80/16/4 by 1000 wt.parts
weight) copolymer (Mw = ca. 5x10*; Rl = 1,57)
Magnetic iron oxide (Dav. = 0.25 Lm, Ms = 60 800 wt.parts
emu/g, Mr = 10 emu/g, Hc = 120 oersted)
Di-t-butylsalicylic acid metal compound 20 wt.parts
10 Polyfunctional ester C-1 40 wt.parts

The above ingredients were preliminarily blended and then melt-kneaded through a twin-screw knead-
ing extruder. After cooling, the kneaded product was coarsely crushed and finely pulverized by a pulverizer
utilizing a jet air stream, followed by classification by a pneumatic classifier fo obtain a magnetic toner

75 having a weight-average particle size of 8.0 um. The magnetic toner in 100 wt. parts was blended with 0.7
wt. part of hydrophobic colloidal silica fine powder externally added thersto to obtain a magnetic toner
comprising toner particles carrying colloidal silica fine powder on the surface thereof.

The magnetic foner was charged in a commercially available slectrophotographic copier ("NP-8582",
available from Canon K.K.) to form yet un-fixed toner images, which were then subjected to evaluation of

20 fixability and anti-offset characteristic in the manners described hereinbefore.

The results are summarized in Table 4 appearing hereinafter.

Example 25

25
Styrene/butyl acrylate/divinylbenzene (80/16/4) 1000 wt.parts
copolymer {Mw = ca. 5x10%)
Magnetic iron oxide (Dav. = 0.25 um, Ms = 800 wt.parts

20 60 emu/g, Mr = 10 emu/g, He = 120 oersted)
Di-t-butylsalicylic acid metal compound 20 wt.parts
Polyfunctional ester C-2 40 wt.parts

A magnetic toner was prepared and evaluated in the same manner as in Example 24 except for the use
35 of the above ingredients. The magnetic toner showed a weight-average particle size of 8.2 um.
The results are also shown in Table 4 appearing hereinafter.

Example 26

40
Styrene/butyl acrylate/divinylbenzene (80/16/4) 1000 wt.parts
copolymer (Mw = ca, 5x10%)
Magnetic iron oxide (Dav. = 0.25 um, Ms = 800 wt.parts

o 60 emu/g, Mr = 10 emu/g, Hc = 120 oersted)
Di-t-butylsalicylic acid metal compound 20 wt.parts
Polyfunctional ester C-3 40 wt.parts

A magnstic toner was prepared and evaluated in the same manner as in Example 24 except for the use
so0 of the above ingredients. The magnetic toner showed a weight-average particle size of 8.1 um.
The results are also shown in Table 4 appearing hereinaiter.
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transparent image on an OHP film it is generally nost inportant to |ower

the crystallinity of the release agent contained in the toner. However, as

a secondary effect in order to provide a sufficient transpams®siéetakBeel
necessary to consi der such phenonmencER 627 6§94t i al | y yet - unmel jUBE} a;#?ee#ﬁépmed
grain or crystalline structure of the rel ease agent |ayer rermns maﬂumm
the fixati og catfsgi random refl ection of incident 1light, thu ; i
effective r of optical transparency and increased haze. Further,
even if the components are sufficiently nmelt-mxed at the tinme of

fixation, the randomreflection of . incident |light can he caused if there

is a largeg difference | Btyreadiubyt tdryate/divirgtornzivet(804€/) t he00 sierts llayer  f or med
after the nelt-mxing ahdopobmen(dieacedd@ent | ayer flornmed thereon.

The increase in random | Megnetiaitop axidsf(Davnei0E im, M$ Fght| |88Bdtrats [a | ower ed

bri ght ness and a | ower ed 60 emuig: Mr 7 @fempiadicor d2estengge. This qifficulty is
Di-t-butyisalicylic acid metal compound 20 wt.parts

Polyfunctional ester C-4 40 wt.parts

10

A magnstic toner was prepared and evaluated in the same manner as in Example 24 except for the use
of the above ingredients. The magnstic toner showed a weight-average particle size of 8.0 um.
The results are also shown in Table 4 appearing hereinafter.
75
Example 28

Polyestor resin (bisphenol A-type diolitersephthalic 1000 wt.parts

2 acidftrimellitic acid (50/45/5) condensate) (Mw = ca. 5x10%)
Copper-phthalocyanine pigment 40 wt.parts
Monoazo metal compound 20 wt.parts
Polyfunctional ester C-1 40 wt.parts

25
A cyan color toner having a weight-average particle size of 7.9 um was prepared in the same manner
as in Example 24 except for the use of the above ingredients. The toner in 100 wt. parts was blended with
1.2 wi. parts of hydrophobic fitanium oxide fine powder externally added thereto to obtain a cyan color toner
comprising toner particles carrying the titanium oxide fine powder attached onto the surfaces thersof.
30 6 wt. parts of the cyan toner was blended with 94 wt. parts of a ferrite carrier coated with acrylic resin
to obtain a two-component type developer.
The developer was evaluated in the same manner as in Example 8.
The results are also shown in Table 4 appearing hereinafter.

35 Example 29

452 vA. parts of 0.1M-NasPO; aqueous solution was added to 708 wi. parts of deionized water, and the
mixture was warmed at 60 °C and stirred at 1200 rpm by a TK-type homomixer (available from Tokushu
Kika Kogyo K.K.), followed by gradual addition of 69 wt. parts of 1.0M-CaCl> aqueous solution, to obtain an

40 aqueous medium containing Caa(PO.:):. Separately, the following materials for providing a polymerizable
" monomer mixture were provided:

Styrene 165 wt.parts
- n-Butyl acrylate 35 wt.parts
Magnetic iron oxide (Dav. = 0.26 um, Ms = 60 emu/g, Mr = 10 emw/g, Hc = 120 oersted) | 95 wi.parts
Styrene/methacrylic acid/methyl methacrylate (85/5/10) copolymer (Mw = ca. 5.7x10*) 9 wt.parts
Divinylbenzene 2 wt.parts
Di-t-butyisalicylic acid metal compound ' 2 wtparts
50 Polyfunctional ester C-1 40 wt.parts

The above materials were warmed at 60 °C and stirred at 12000 rpm by a TK-type homomixer to effect

uniform dissolution and dispersion. In the mixture, 10 wt. parts of 2,2'-azobis{2,4-dimsthylvaleronitrile) as a

polymerization initiator was dissolved, to form a polymerizable monomer mixture. The monomer mixture

55 was then charged into the above-prepared aqueous medium and was formed into particles by stirring for 20

min. at 10000 rpm by a TK-type homomixer at 60 °C in an N2 environment. Thereafter, the system was
sfirred by a paddle stirrer and heated at 80 °C to effect 10 hours of reaction.
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enhanced in,.c se f,a ﬁl ht transm ssion type overhead projector than a
reflection I’OJ ector. - 29-
I n order t;\“i stalllzatlon of the release agent, it is

i mport ant t ystal | i nER § 687 68%A1 r el ease agent per se. Further,
in order not to aIIowthe presence of unnelted toner grain in the fixed

toner layer, it is preferred to ust the glass transition tenperature
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The magnetic toner was evaluated in the same manner as in Example 24. The resuits are also shown in
Table 4.

Example 30
Styrene 165 wt.parts
n-Butyl acrylate 3B
Copper-phthalocyanine pigment 14"
Styrense/methacrylic acid/methyl methacrylate {(85/5/10) copolymer (Mw = ca. 5.7x10%) g"
Monoazo metal compound 2"
Polyfunctional ester C-1 40 "

A color toner having a weight-average particle size of 8.2 um was prepared in the same manner as in
Example 29 except for the use of the above polymerizable mixture composition. Hydrophobic titanium oxide
fine powder in 1.2 wi. parts was externally added to 100 wt. parts of the toner to obtain a color toner
comprising toner particles carrying the titanium oxide fine powder attached to the surfaces thereof.

6 wt. parts of the color toner was blended with 94 wt. parts of a ferrite carrier coated with acrylic resin
to obtain a two-component type developer.

The developer was evaluated in the same manner as in Example 10.

The results are also shown in Table 4 appearing hereinafter.

Example 31
Styrene 165 wi.parts
n-Butyl acrylate 3B
Copper-phthalocyanine pigment 14"
Styrene/methacrylic acid/methyl methacrylate (85/5/10) copolymer (Mw = ca. 5.7x10%) 9"
Monoazo metal compound 2"
Polyfunctional ester C-1 2"

A cyan color toner having a weight-average particle size of 8.0 *m was prepared and evaluated in the
same manner as in Example 30 except for the use of the above polymerizable mixture composition.
The results are also shown in Table 4.

Example 32
Styrene 165 wt.paris
n-Butyl acrylate 3B
Quinacridone pigment 16"
Styrene/methacrylic acid/methyl methacrylate (85/5/10) copolymer (Mw = ca. 5.7x10%) g"
Monoazo metal compound 2"
Polyfunctional ester C-1 20"

A magenta color foner having a weight-average particle size of 8.0 um was prepared and evaluated in
the same manner as in Example 30 except for the use of the above polymerizable mixture composition.
The results are also shown in Table 4.
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to- between the binder resin layer and the fixing nenber so as to form an
of fset-prevention layer, it is preferred to provide an appropriate
difference in solubility parameter (SP) between the binder resin and the

rel ease agent. I n view of EPEE2TBE9AIdescri bed points, preferred
features of the present invention will be described in further detail
bel ow. The ester conpound functioning as a rel ease agent in the

present invd@PRiRB3my preferably have a refractive index close to that of
an ordinary toner binder resin, such as polyester resin, styrene-
acrylate resin. epoxy resin, and styrene-butadiene resin. The refractive

i ndex may be| sgaseired for exanple in the follow ng manner. A sphésgupaip| e
measur i ng®20| n-B3k adiylatex 8 MW x 3 - 10 nm (in 35"
Disazo yellow pigment 13"
Styrene/methacrylic acid/methyl methacrylate (85/5/10) copolymer (Mw = ca. 5.7x10%) "
Monoazo metal compound 2"
0 Polyfunctional ester C-1 2"

A yellow color toner having a weight-average particle size of 8.1 um was prepared aﬁd evaluated in the
same manner as in Example 30 except for the use of the above polymerizable mixture composition.
The results are also shown in Table 4.
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-30- ¢+ thickness) is applied onto a prismsurface wth a—smatt—anmount—of
br ononapht hal ene t herebetween applied in advance onto the prisg S
as to inprove the contact therebetween, and the refractive i C§H§;§&§R Taced
measured by neans of a refractonet &P (627 §69 Al Abbe Refractorre[,- I l’ll m
between the binder resin and the ester conpound nay preferably be at nost

avai l able from Atago K K.). The refractive index difiik
0.18, nore preferably at npost 0.10, as neasured at 25 [err]C It is also

effective to introducef a. heterp-ester group by substitution of ajhetero
el ement, such as sul f uf 4 8r oxygen in the ester group for the refractive
i ndex adjustnent. If th -*refra“tlve i nd xddlfferﬁnce:éxceﬁds H18; the
resultant OHP filmi nmap $$I|aalg%)§1 gt n'gpréh and have a
| ower ed bri ghtness
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A toner for developing an electrostatic latent image is constituted by a binder resin, a colorant, and an

55 ester compound (a), (b) or {c} shown below: {a} a poly-functional ester having a tertiary carbon or/and a
quaternary carbon and obtained from an alcohol compound or carboxylic compound having at least two
functional groups, (b) a mono-functional ester having a tertiary carbon or/and a quaternary carbon, or (c) a
poly-functional ester of a specific structure having a primary or secondary carbon having at least two
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particularly in providing a halftone projected inage. The ester

conpound used in the present invention nmay pref 3 eplaced | ng poi nt
of 30 - 120 [err]C, nore preferably 50 - 100 [err i tlng poi nt
is below 30 [err]C, the resultant t@R@e27%$69Aabl e '
anti-bl ocking characteristic and soil the sleeve and photosensitive menber
in a large nunber of successive copying. If the nelting point is above 120
C, an exces&nefiona) gloupsg Eheceptar gomiound & phdractagzedrby ahgneg g@mm'y“‘ rﬂ'%(?'ﬂ??f tesine highe

bi nder resi Avdrarhebicty @ad @ low crysisliely, fergbietoviditg & Hensl dhich 19BoWS LA09% IqW terrRegAtre
process fixability, anti-offset characteristic, color-mixing characteristic and transazﬁgpcyl n the case of
t oner produ%'% |lon t hrough the

5 aims

1. A toner for developing an slectrostatic latent ﬂ'nage, comprising: a binder resin, a colorant, and an ester
compound (a), (b) or (c) shown below:
(a) a poly-functional ester having a tertiary carbon or/and a quaternary carbon and obtained from an
10 alcohol compound or carboxylic compound having at least two functional groups,
{(b) a mono-functional ester having a tertiary carbon or/and a quaternary carbon, or
(c) a poly-functional ester having a primary or secondary carbon having at least two functional
groups representsd by the following formula (1):

15 Yl

Ry- % Xl—(-CHZ-)—Ill—(-CHZ-)—XZ i Ry (1),
z Y
20 1 2 Z3
wherein A denotes a carbon atom or alicyclic group, Ri and Rz independently denote an organic
group having 1 - 35 carbon atoms, Y1 and Yz independently denote a hydrogen atom, halogen atom
or organic group, m and n denote 0 or an inter of at least 1, X and Xz independently denote an
25 oxygen atom or sulfur atom, and Zy and Z> independently denote an oxygen atom or suifur atom,
with the proviso that
at least one of Y1 and Y2 denotes an organic group when A denotes a carbon atom and m and n
are 0,
at least one of Yy and Y2 denotes a hydrogen atom or halogen atom when A denotes a carbon
30 atom and sither one of m and n denotes an integer of at least 1, and
Yy and Y2 denote a hydrogen atom or halogen atom with the proviso that at least one of Y; and
Y2 is a halogen atom when A denotes a carbon atom and m and n are an integer of at least 1.

2. The toner according to Claim 1, which comprises the poly-functional ester (a).

35
8. The toner according to Claim 2, wherein the ester compound is a poly-functional ester represented by
the following formula (2):
Y3
40
Ry Ta¥CHpT MGy B4CoRy (2),
Z3 Y4 Z4

45
whersin Az denotes a carbon atom, alicyclic group or aromatic group, Rs and Ry independently denote
an organic group having 1 - 35 carbon atoms, Yz and Y: independently denote a hydrogen atom,
halogen atom or organic group, x and y denote zero or an integer of at least 1, Xy and X;
independently denote an oxygen atom or sulfur atom, and Z; and Z; independently denote an oxygen

s0 atom or sulfur atom with the proviso that x and y denote an integer of at least 1 when Az denotes a
carbon atom and sither one of Y5 and Y denotes an organic group; either one of x and y denotes an
integer of at least 1 when A, denotes a carbon atom and Ys and Y4 both denote an organic group; x
and y denote 0 or an intsger of at least 1 when Az denotes an aromatic group having Ys and Yas; and at
least one of Yz and Y denotes an organic group when Az denotes an alicyclic group having Ys and Y,

55 and x and y are 0.

4. The toner according to Claim 3, wherein Y3 is an organic group represented by the following formula:
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pol ymeri zati onTTperbseaﬁsBe&m meg of a high-boiling point solvent and a
conpl i cated app ’, , J,"w!tg ng a high pressure resistant reaction vessel
are required. oI ubi I er (SP value) nmay for

exanpl e be cal cu on the éﬁ?@%{ hod (Polym Eng. Sci., 14(2)
147 (1974)) utilizing the additivi ty of atom c groups. The ester

conpound U$@ekiohd) bsg:cmﬁs A& QB compBIAE M EriaFhciBRdéd BY & Sb@ Rty VAN GnePBindaF re¥iR] &1 figh N
the range ngdropho ahd la Ioﬁncr?ﬁéllﬁfty G UBIEidiaV & %eﬁﬂhlé?g shes o low-t@ﬁ&e?é%rg S
shows a pocaﬁabm@maioﬁéat dhiafadter(sha] baldH mixidgQh Arﬂsﬁcyahd WhdspardnB bi nder resin, so
that it is difficult to obtain a good dispersion state ‘within the binder
resin. As &Ziailesult, the ester conpound is liable to attach onto the
devel opi ng sl eeve and cause a change in triboelectric chargeability of the
t oner  dur itngA snérdorglevelvping en eledtrostatic tatemts image, icorexgising: @bietériresin, a cdfarint, RBT an ester
ground fog amepmgeund iaybionkhghewabeiavhe tine of toner repl enishnment are al so
| i abl e t o occura} a golydypctional sster having a tertiary carbon or/and a quaternary carbon and obtained from an
10 alcohol compound or carboxylic compound having at least two functional groups,

(b) a mono-functional ester having a tertiary carbon or/and a quaternary carbon, or

{c) a poly-functional ester having a primary or secondary carbon having at least two functionat

groups represented by the following formula (1):

5 . Yl

Rl‘i"xi—f"mz'?ﬁ‘?'fmﬁﬁ‘xz "i'Rz (1),
Z Y Z
20 1 2 2
wherein A denotes a carbon atom or alicyclic group, R: and R: independently denote an organic
group having 1 - 35 carbon atoms, Y; and Yz independently denote a hydrogen atom, halogen atom
or organic group, m and n denote 0 or an inter of at least 1, X; and Xz independently denote an
25 oxygen atom or sulfur atom, and Z; and Z» independently denote an oxygen atom or sulfur atom,
with the proviso that
at least one of Y1 and Y2 denotes an organic group when A denotes a carbon atom and m and n
are 0,
at least one of Y1 and Y2 denotes a hydrogen atom or halogen atom when A denotes a carbon
30 atom and either one of m and n denotes an integer of at least 1, and
Y: and Y2z denote a hydrogen atom or halogen atom with the proviso that at least one of Yy and
Y2 is a halogen atom when A denotes a carbon atom and m and n are an integer of at least 1.

2. The toner according to Claim 1, which comprises the poiy-functional ester (a).
35 .
3. The toner according to Claim 2, wherein the ester compound is a poly-functional ester represented by
the following formula (2):

Y3
40
R3"%"‘3 —tCHx IIHCHT)T %4 'ﬁ'% (2),
Z3 R Z4

45
wherein Az denotes a carbon atom, alicyclic group or aromatic group, Rs and Rs independently denote
an organic group having 1 - 35 carbon atoms, Ys and Y: independently denote a hydrogen atom,
halogen atom or organic group, x and y denote zero or an integer of at least 1, Xz and X
independently denote an oxygen atom or sulfur atom, and Zs and Z; independently denote an oxygen
50 atom or sulfur atom with the proviso that x and y denote an integer of at least 1 when Az denotes a
' carbon atom and sither one of Y3 and Ys denotes an organic group; either one of x and y denotes an
integer of at least 1 when A denotes a carbon atom and Y; and Y. both denote an organic group; x
and y denots 0 or an integer of at least 1 when Az denotes an aromatic group having Y3 and Ys; and at
least one of Ya and Y. denotes an organic group when Az denotes an alicyclic group having Ys and Y,
55 and x and y are 0.

4. The toner according to Claim 3, wherein Y3 is an organic group represented by the following formula:

”II'II”"I" III" "III " III, 49 S emAceD
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ester conpound having an SP value in excess of 9.7 is wused, the resultant
toner particles are |liable to cause bl ocking during a Iongl“E‘ b

strange. Further, as such an ester conpound shows excessi vel
conpatibility with the binder resiEPG@27ie88Adi fficult to for Nl
rel ease | ayer between the fixing nenber and the toner binder resin [aye

at - 32- the ti ne-Oi_er
t hat of fset phenonenon is I|iable to occur. The |t viscosit

the ester conpound used in the pre§8arXsnGeRsi on may for Eiml‘gmmﬂﬁl"m,”m
nmeasured at 130 [err]C by using, e.g., "Vz;-’500" (avai | abl €3

5

whersin Rs denotes an organic group having 1 - 35 carbon atoms, Xs denotes an oxygen or sulfur
atom, and Zs denotes an oxygen or sulfur atom.

10 5. The toner according to Claim 3, wherein Ys is an organic group represented by the following formula:
-'CHZ -xs-i-Rs .
Z
15 6

wherein Rs denotes an organic group having 1 - 35 carbon atoms, X denotes an oxygen or sulfur
atom, and Zs denotes an oxygen or sulfur atom.

20 6. The toner according to Claim 3, wherein Rs and R« denote an organic group having 10 - 35 carbon
atoms, and Rs and Rs denote an organic group having 1 - 5 carbon atoms.

7. The toner according to Claim 6, whersin Rs and R¢ denote an alkyl, alkeny] or aromatic group, and Rs
and Rs denote an alkyl group.
26

8. The toner according to Claim 3, whersin the ester compound is a poly-functional ester repressnted by
the following formula:

%0 0=C-Ry

CH,
% R3-C-0-CHy-C-CHy-0~-C-Ry
0 CH, g
.

0=C-Rg ’

wherein Bs and Ry denote an alkyl or alkenyl group having 11 - 30 carbon atoms, and Rs and Rs
45 denote an alkyl group having 1 - 10 carbon atoms.

8. The toner according to Claim 1, wherein the ester compound is a mono-functional ester represented by
the following structural formula (3):

50 Yl
Yz-?-+cnz)m-x-§-n (3).

Y z
55 3

wherein R denotes an organic group having 1 - 35 carbon atoms: Y3, Y2 and Ys independently denote
a hydrogen atom, halogen atom or organic group; X denotes an oxygen or sulfur atom; Z denotes an

50 THIS SHEET HAS BEEN
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HAAKE Go.) equipped with a cone plate-type rotor ("PK- 1).
viscosity at 130 [err]C may preferably be 1 - 300 cps, fur
3 - 50 cps. If the nelt viscosity is below 1 cps, when the
is used in a non-nmagnetic one- conpgp@E27 @6 Al opneENt  Syste
a blade, etc., onto a developing sleeve to forma thin toner |ayer
thereon, the toner is liable to soil the sleeve due to a nechani cal

sheari ng f or ceoxygah gosulfyr atome andyin denotep eare prt andiiegel o ghiegst 1 with/the preyisesthat (1,802 and
carrier toget heresppativelydenathayorgapingroup wieem +9. | i abl e t o be damaged by a
shearing force acting between the toner and the carrier, whereby the
embeddi ng ofl0-akhe deereacersding:te @iaim Levherain therestakepgeoude istaroly-funstinap! estprroprpsgpiPdby o
occur. |f5the Melomulai(8abepin ¥ is @) erganiporoyp (pregsrntediby thedormyldt j cyl t to obtai n
uniformy mnute toner particles because of an excessively high viscosity
of the polynerizable nmononmer m xture_in case _of toner production through
the polynerization process, thus ré%'fjfh’g‘li'il?i?a' toner having a broad

10 Z7

wherein Ry denotes an organic group having 1 - 35 carbon atoms, X7 denotes an oxygen or sulfur
atom, and Zz denotes-an oxygen or sulfur atom.
15 .
11. The toner according to Claim 1, wherein the ester compound is a poly-functional ester represented by
the formula (1} whersin Yz is an organic group represented by the formula:

20 'Cﬁz-xa*ﬁ'*‘s ,
Zg
25 wherein Rs denotes an organic group having 1 - 35 carbon atoms, Xz denotes an oxygen or sulfur

atom, and Zz denotes an oxygen or sulfur atom.
12. The toner according to Claim 1, wherein the ester compound is contained in an amount of 1 - 40 wt.
parts per 100 wt. parts of the binder resin.
30
13. The toner according to Claim 12, wherein the ester compound is contained in an amount of 2 - 30 wt.
parts per 100 wt, parts of the binder resin.

14. The toner according to Claim 1, wherein the binder resin has a refractive index which differs by at most
35 0.18 from that of the ester compound.

15. The toner according to Claim 14, wherein the binder resin has a refractive index which differs by at
most 0.10 from that of the ester compound.

4 16. The toner according to Claim 1, wherein the ester compound has a melting point of 30 - 120 °C.
17. The toner according to Claim 18, wherein the ester compound has a meiting point of 50 - 100 °C.

18. The toner according to Claim 1, wherein the ester compound has a solubility parameter (SP valus) of
45 7.5-97.

19. The toner according to Claim 1, wherein the ester compound has a melt viscosity of 1 - 300 cps at 130
°C.

s0 20. The toner according to Claim 19, whersin the ester compound has a melt viscosity of 3 - 50 cps at 130
°C.

21. The toner according to Claim 1, wherein the ester compound has a hardness of 0.3 - 5.0.
85 22. The toner according to Claim 21, wherein the ester compound has a hardness of 0.5 - 3.0.

23. The toner according to Claim 1, wherein the ester compound has acrystallinity of 10 - 50 %.
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particl-e size distribution. The hardne

may be nmeasured by using, e.g., a dynamc ultra-
- 33- har dness neter ("DUH 200", available from
in the followi ng manner. An ester EPOG206631A1S nel
mmthick cylindrical pellet in a 20 nmdia-nold. The sanp
a Vickers pressure elenent at a load of 0.5 g and a-| oadi
my/ sec to @hbetoner agnosinoicSlpfm P8, whpreinhelaster ompound has@nagtaligity 1e
sec. Then, the pressed mark on the sanple is analyzed to

he ester conpound
t Has Been Replaced P

‘Eﬁlﬂbkusho K. K)
Iinto a 5
le is pressed by
ng rate of 9.67
0ti3hge-f or 15

neasure a

Vi ckers haP¥rde ?“eﬁﬂﬁ@’@yt‘% Claimy frytheraia t’l?s‘é@’ cqMRoyng é‘aﬁﬁ pUmbaravprAgeIRRIacHA weight

pref erabl y hefl 801 20 ker s

26. The toner according to Claim 25, whersin the ester compound has a number-average molecular weight

of 500 - 1000.

27. The toner according to Claim 1, wherein the binder resin comprises a styrene copolymer.

19

28. The toner according to Claim 1, whersin the binder resin comprises a polysster resin.

29. A process for producing a toner, comprising the steps of:

{i) melt-kneading a mixture including a binder resin, a colorant, and an ester compound (a), (b} or (c)

15 shown below:

(a) a poly-functionat ester having a tertiary carbon or/and a quaternary carbon and obtained from
an alcohol compound or carboxylic compound having at least two functional groups,

(b} 2 mono-functional ester having a tertiaty carbon or/and a quaternary carbon, or

{c) a poly-functional ester having a primary or secondary carbon having at least two functional

20 groups represented by the following formula (1):
‘l’1
. Ry-G-X) i ACHYE XpEoRy (L),
Z; Y2 Z2

30

wherein A denotes a carbon atom or alicyclic group, Ry and Ry independently denote an organic
group having 1 - 35 carbon atoms, Y: and Y2 independently denote a hydrogen atom, halogen atom
or organic group, m and n denote 0 or an inter of at least 1, X; and Xz independently denote an
oxygen atom or sulfur atom, and Z; and Z> independently denote an oxygen atom or sulfur atom,
with the proviso that at least one of Yy and Yz denotes an organic group when A denotes a carbon
atom and m and n are 0, at least one of Y; and Y2 denotes a hydrogen atom or halogen atom when

A denotes a carbon atom and either one of m and n denotes an integer of at least 1, and Y1 and Y

denotes a hydrogen atom or halogen atom with the proviso that at least one of Yy and Yz is a
halogen atom when A denotes a carbon atom and m and n are an integer of at least 1, thereby to
form a melt-kneaded product,

(i} cooling the melt-kneaded product,

(iii} pulverizing the cooled melt-kneaded product to obtain a pulverized product, and

(iv) classifying the pulverized product to obtain toner particles.

30. The process according to Claim 29, wherein the ester compound is used in an amount of 1 - 10 wt.

parts per 100 wt. paris of the binder resin.

31. The process according to Claim 30, wherein the ester compound is used in an amount of 2 - 5 wt. parts

per 100 wt. parts of the binder resin.

82. The process according fo Claim 29, wherein the binder resin comprises a styrens copolymer.

50

33. The process according to Claim 29, whersin the binder resin comprises a polyester resin.

34. A process for producing a toner, comprising the steps of:
{i) forming into particles a mixture including a polymerlzable monomer, a
85 compound (a), {b) or (c) shown below:

colorant, and an ester

(a) a poly-functional ester having a tertiary carbon or/and a quaternary carbon and obtained from
an alcohol compound or carboxylic compound having at least two functional groups,
(b) a mono-functional ester having a tertiary carbon or/and a quaternary carbon, or

W
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hardness in the range of 0.3 - 5.0, further preferably 0.5 - 3.0.

A toner containing an ester conpound having a Vickers hardness of bel ow
0.3 is liable to be broken at the cleaning position in the apparatus and
cause toner sticking onto the phot Epesa7téeg@tdrum thus being liable to
provi de bl ack streaks in the resultant inmages, during a | arge nunber of
successive image formation. Further, when a plurality of inmge sanples
are stacked toget e pabrdbngtiondl ester havingoeplireatly prasoRondary gatkdanchaving atdeast twp functional
transfer of the t@iuns repmsentedhy thelfellewing lomuiedhl i abl e to occur. A toner
contai ning an ester conpound having a Vickers hardness in excess of 5.0,
requires an excessively high pressure by a¥fixing device at the time of
hot-presstire fixation and thus_ requiring & fixing device designed to have

a large nmechanical strengt ﬁl"iﬂe‘,m—ﬁGEWIUﬁ‘éﬁz*F‘@ Rn a (1),
1 ' 2

Z3
10
wherein A denotes a carbon atom or alicyclic group, R1 and R: independently denote an organic
group having 1 - 35 carbon atoms, Y1 and Yz independently denote a hydrogen atom, halogen atom
or organic group, m and n denote 0 or an inter of at least 1, Xy and Xz independently denote an
oxygen atom or sulfur atom, and Z; and Z; independently denote an oxygen atom or sulfur atom,
15 with the proviso that
at least one of Y; and Yz denotes an organic group when A denotes a carbon atom and m and n
are 0,
at least one of Yy and Y2 denotes a hydrogen atom or halogen atom when A denotes a carbon
atom and either one of m and n denotes an integer of at least 1, and
20 Y1 and Y2 denotes a hydrogen atom or halogen atom with the proviso that at least one of Y, and
Yz is a halogen atom when A denotes a carbon atom and m and n are an integer of at least 1; and
(i} polymerizing the particles of the mixture to obtain toner particles.

35. The process according to Claim 34, wherein the polymerizable monomer comprises a vinyl monomer.
25
36. The process according to Claim 35, wherein the polymerizable monomer comprises a styrens-type
monomear, an acrylic acid ester, a methacrylic acid ester, or a mixture thereof.

37. The process according to Claim 34, wherein the mixture is formed into particles in an agqueous medium
30 and subjected to polymerization in an aqueous medium.

38. The process according to Claim 34, whersin the mixture further includes a polymer or copolymer
having a polar group.

35 89. The process according to Claim 38, whersin the copolymer having a polar group is a styrene-based
copolymer. .

40. The process according to Claim 38, wherein the polymer having a polar group is a polyester resin.
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-34- . fixing device of an ordinary pressure, it is liabl e to show a
poor anti-offset characteristic. The ester conpound used in the
present invention may preferably show a crystallinity of 10 - 50 % nore
preferably 20 - 35 % If the crystal FPQi62) 669 41pel ow 10 % the resultant
toner is liable to show poor storability and flowability. In excess of 50
% it is liable to provide an OHP image with a poor transparency.

The crystallinity referred to herein is based on values cal culated by the
foll owi ng equati on based on the areal ratio between the anorphous
scattering peak and the crystalline scattering peak wthout using a

cal i bration curve: Crystallinity =
]
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= crystalline conponent/total conponent The neasurenent may be perforned
according to the transm ssion-rotation nethod at a neasurenent angle 20
range of 5 - 35 deg. by using, e.g., "Rotor Flex RU300" (available from
Ri gaku Denki K. K., Cu-target, poi ntEPf®8R7869ddt put: 50 KV/ 250 mA).

The nunber-average nol ecul ar wei ght of the ester conpound may be neasured
according to the vapor- pressure osnonetry (VPO nethod, e.g., under the

foll ow ng conditions: Appar at us: Mol ecul ar - wei ght neasuri ng apparat us
(" Model 115", available fromHi tachi K K.)
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A

Tenperature: 61 [err]C Sol vent: toluene (reagent grade special)
. Standard sanpl e: benzyl (reagent grade special) First, a

AR- aver age nol cdncentration calibration curve_is,oltaineg by tQe ben
- standard sanple. The nunber-average nol ecul a%g ) ﬂ Cmm g 1
~calculated fromthe foll ow ng equatréﬁ based o and | coNt r at ™dn

cal cul ated fromthe used sanple weight and the average nol concentration

read fromthe calibration curve corresponding to the neasyted [err]R for

the sanpl e, = AP A Al aoe [RAPLACEMENT SH
concentration (g/ﬁéBER 6%déﬁh §£%gﬁggbnpgé%§k%g¥ﬁ§%gfer bt-y-trave—an
of 200 - 2000, nore f IR ﬁ?@@@T FAn estlert ¢ d,
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exceeding 2000 is liable to show a | ower
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FIELD OF THE INVENTION AND RELATED ART

The present invention relates to a toner for
developing electrostatic images in image forming
methods, such as electrophotography, and electrostatic
printing, and also a process for production thereof.

Hitherto, a large number of_electr94
photographic processes have been known, as disclosed
in U.S. Patent Nos. 2,297,691; 3,666,363; 4,071,361
and others. In these processes, an electric latent
image is formed on a'bhotosensitive member cémprising
a photoconductive material bf various means, then the
latent image is developed and visualized with a toner,
and the resultant toner image is, aftér transferred
onto a transfer-reéeiving material, such as paper, as
desired, fixed by heating, pressing, heating and
preésing, etc., to obtain a copy or a print. The
residual toner remaining on the photosensitive member
without being transferred is removed by various
cleaning methods. .Thé above steps are repeated.

A full color image may generally be formed in
the following manner. A photosensitive drum is
uniformly charged by a primary charger, exposed
imagewise to laser light modulated by a magenta image

signal from an original tb form an .electrostatic



rel easing effect and provide an OHP filmhaving a |ower transparency.
The ester conpound used in the present invention nmay be produced, e.g.

synthesis including an oxidation reaction, synthesis froma[yg
its derivative, or an ester group- introduction rea‘B g@ﬂgﬁ%é&f SﬂEET

acid or

~
b

represented by the Mchael addition reaction. The poly-functignal ester

used in

-2- -36- t.he present §n{ehtARh 1883y

particularly preferably be forned through dehydrocondensati ¢njbetween a
carboxylic acid conmpound and an al cohol compound, or reacti ¢n DetWeen an

acid halide and an al cohol

latent image on the photosensitive drum. The
electrostatic image is then developed with a magenta
developing device containing a magenta toner to form a
magenta toner image on the photosensitive drum, which
toner image is then transferred by a transfer charger
onto'a transfer-receiving material conveyed thereto.

Separately, the photosensitive drum after the
development and transfer is charge-removed, cleaneo by
a cleaning member and again uniformly charged by a
primary charger-for a cyan toner image formation in a
similar manner. The cyao toner image is transferred
onto the transfer-receiving material carrying the
magenta toner image. Further, a yellow toner image
formation and transfer, and a black toner image
formation and transfer; are successively performed in
a similar manner. Thus, four-color toner images are
transferred onto the transfer-receiving material. The
transfer-receiving materiol carrying the four-color
toner images is subjected to fixation under
application of heat and pressure by fixing rollers to
form a full color image.

In recent.years, an image-forming apparatus
performing an image forming method as described above
not only is used as a business copier for simply
reproducing an original but also has been used as a
printer, typically a laser beam printer, for computer

output and a personal copier for individual users.



conmpound as represented by the follow ng reaction schenes:_ |[err]
| n-order to have the above ester equilibrium reactions pr ﬁgpggggmgﬂ§ SHEET
a

ri ght sides,
reaction nmay be perfornmed in an aromatic organi c solvent ¢

an excessive amount of the al cohol nay be usq

T TTTC

ablﬁ Eé

azeotrope/wi th water by using a Dean-Statk water separator.|t1 S Bﬁg&
possi ble to synthesize the poly-functional ester by usingian_acid
in an aromatic organic solvent while adding a base as a rjeceptor

acid by-produced in the reaction.

hal ide

of an

of the present inventignag@ytioh €xadidie LEBIds e rdBHAtTRIEY yOf
styrene and derivatives thereof, such as polystyrene, poly-p-chlor

and pol yvi nyl saltiefigedSbyr anbas€o piodymes Sisteh, ashes tagpniecgticin afost yr ene

copol yrer,

styrene-vi nyl t ol uene copol yner, styrene-

the basic image forming mechanism to a plain paper
facsimile apparatus_has been remarkably developed.

For such uses, the image forming apparatus
has been required to be smaller in size and weight and
satisfy higher speed, higher quality and higher
reliability. Accordingly, the apparatus has been
composed of simpler elements in various respects. As
a result, the toner used therefor is required to show
higher performances so that an excellent apparatus
cannot be achieved without an imperement in toner
performance. Further, in accordance with wvarious
needs for copying and printing,.a greatér demand is
urged for color image formation, and a higher image
quality and a higher resolution are required for
faithfully reproducing an original color image. 1In
view of these regquirements, a toner used in such.a
color image forming method is required to exhibit good
melting characteristic and color-mixing characteristic
on heating. Thus, it is desirable to use a toner of a
sharp melting chafacteristic haviqg a low softening
point and a low melt-viscosity.

By using such a sharp-melting toner, a range
of color reproduction can be broadened to prov;de a
color copy faithful to an original image. Such a

sharp-melting toner, "however,-shows a high affinity to

The bi nder -r esi in—f-ot—t-he—tonret

ostyrene




vi nyl napht hal ene copol yner, styrene-acrylate copol yner, -
styrene-net hacryl ate copol yner, styrene- nethyl-a-chlorone§§§%ﬁ££§§%ﬂ.Q%FET
copol yner, styrene- acrylonitrile copolyner, styrene-vinyl{ nethyl ether

- 37- copol ynmer, styrene-vinyl ethyl ether copolyner, styren etglgyg 1907
met hyl ketone copol yner, styrene- butadi ene copol yner, styfregne-isoprene

copol yner and styrene- acrylonltrlleyﬁ'ndene copol ymer; pol yyinyt-——chtorTde,
phenolic resin, natural resin-nodified phenolic resin, natwral

resin-nodified naleic acid resin, acrylic resin, nethacryllc resin,
polyvi 2 BEELALe. - SHLE U LY KL Sk on RSt hane
fixing roller at the time of fixation.

Particularly, in the case of a fixiné device
for a color image forming apparatus, a plurality of
toner layers including those of magenta toner, cyan
toner,'yellow toner and black toner, and formed on a
transfer-receiving material, sé that the offset is
particularly liable to be caused as a result of an
increased toner layer thickness.

Hitherto, in order to prevent the attachmqnt
of a toner onto a fixing roller surface, it hés been
practiced to compose the roller surface of a material,
such as a silicone rubber or a fluorine-con?aining
resin, showing excellént releasability agéinst a
toner, and coat the roller surface with a film of a
liqguid showing a high releasability, such as silicone
0il or a fluorine-containing oil, for the purpose of
preventing offset and deteriocration of the roller
surface. However, such a measure, though very
effective for preventing toner offset, requires an
equipment for supplying the offset-preventing_liquid
and complicates the fixing device. Further, the oil
application is accompanied with another difficulty
that peeling between elastic layers constituting the
fixing roller is caused thereby to shorten the life of
the fixing roller.

The transfer receiving material carrying a



resin, xylene resin, polyvinyl butyral, terpene resin, .chmarone-indene

resin and petroleumresin. Preferred classes of the binde R
i nclude styrene copolyners and pol yester resins.

EAGEMENT, SHEET

conononmer constituting such a styrene copol yner together 'th.Styrene
mononmer may. include other vinyl nononers inclusive of: hodafl by 11997
aci ds having a double bond and deri-gative thereof, such ag éacrylic acid,

met hyl acrylate, ethyl acrylate, butyl acrylate, dodecyl jacryrate;, ottyt

acrylate, 2-ethyl hexyl acrylate, phenyl acrylate, nethacrylic _acid, nethyl

nmet hacryl ate, ethyl nethacrylate, butyl nethacrylate, octyl

met hacryl at e,

acryl oni t rtorer nivage rya die thiiXesl byasychcpyfining; davésebBY| i c aci ds
havi ng a doubl e _bond and derivatives thereqf, such as maleic acid, butyl

mal eat e, nEERSFalLY ERBPEIRE HAFHMA t¥ReSaCs: PapeRy| CR8tefHs, such as vinyl

chl ori de, viqzl acet ate
paper,

and pldstic film. In recent years,
transparency films for an overhead projector (OHP
films) have been frequently used for presentation,
etc. An OHP film, unlike paper, has a low o0il-
absorption capacity and cannot 6bviate a sticky touch
in case of oil application, thus leaving a room fo;
.improvement regarding the resultant image quality.
Further, silicone oil is liable to be evaporated on
heat application to soil the interior of the apparatus
and requires a necessity of treating the recovered
oil. Accordingly; based on a concept of dispensing
with a silicon;'oil applicator and supplying an
offset-preventing liquid from the inside of the toner
on heating, it has been practiced to add a release
agent, sucp as low-molecular weight polyethylene or
low-molecular weight polypropylene in the toner.
However, in case whefe such a release agent is added
in a large quantity so as to exhibit a sufficient
effect, the release agent is liable to cause a filming
onto the photosensitive member surface and soil the
surface of a carrier or a developing sleeve, thus
causing image deterioration. Accordingly, it has been
practiced to incorporate in the toner a release agent
in a small amount not causing image deterioration and

supplying a small account of a release oil or clean



- 38- and vinyl benzoate; ethylenic olefins, such as ethylene, propylene
and butyl ene; vinyl ketones, such as vinyl nethyl ketone and vinyl hexyl
ket one; and vinyl ethers, such as vinyl nmethyl ether, vinyl ethyl ether,

and vinyl isobutyl ether. These vinyl nononers may be used e )
m xture of two or nore species in conbghation with the styrahaﬁﬁﬁﬁﬁwﬁﬁﬂ‘SHEET
haye a

The THF-sol ubl e portion of the binder resin may preferably
nunber - aver age nol ecul ar wei ght of 3,000 to 1,000, 000. { 0 tARR 1897
possi ble that the binder resin inclusive of styrene polyner$ ér copolyners
has been crdde itoked sttasghedseuhe bhen &ixing otolhers i wked| and

un-crosslinked pol yners.

T

winding-up type cleaning web or a cleaning pad.

However, in view of recent demand for a
further smaller, lighter and more reliable apparatus,
it is prgferred to digpense with e&én such auxiliary
means. These requirement cannot be complied with
unless the fixability and anti-offset characteristic
of a toner are further iméroved.

Further, in the field of a full-color image
formation, when ; toner containing a release agent is
transferred onto an OHP, the resultant image after
fixation is liable to provide a lower transpérency or
an increased haze because of t@e créstallinity of the
releaée agent and a difference in refractive index
with the ;esin.

Incorporation of a wax as a release agent in
a toner has been proposed in Jépanesé Patent
Publication (JP-B) 52-3304, JP-B 52-3305, and Japanese
Laid-Open Patent Application (JP-A) 57-52574.

Similar proposals have also been made in JP-A
3-50559, Jp-A 2-79860, JP-A 1-109359, JP-A 62-14166,
JP-A 61-273554, JP-A 61-94062, JP-A 61-138259, JP-A
60-252361, JP-A 60-252360, and JF-A 60-217366.

Such a wax has been used to improve the anti-
offset characteristic of a toner at a low temperature
or a high temperature and the fixability of a toner at

a low temperature. On the othexr hand, the use of a



The crosslinking agent may principally be a conpound having two or nore
doubl e bonds susceptible of polynerization, exanples of which may incl ude:
aromatic divinyl conpounds, such as divinyl benzene, and

di vi nyl napht hal ene; carboxylic acid esters having two double bonds such

as ethylene glycol diacrylate, ethyVene glycol dlnethacrylat e

1, 3-but anedi ol di nethacryl ate; divinyl conpounds, such as MC&MENTnS’HEET

di vinyl ether, divinyl sulfide and divinylsulfone; and conpo nds~ havl ng

e TR B B S A BT EEAS B G ) 1 b3 AR

W. parts f)wefq%%\yh B Blocking characteristic, a

deterioration in developing performance when exposed'
to heat due to heating of a copying machine, etc., and
a deterioration in devéioping performénce due to
migration of the wax to the toner surface when the
toner is left standing for a long period.

A conventional toner has involved some
unsatisfactory points such that a toner shows
unsatisfactory low-temperature fixability while it
shows satisfactory high-temperature anti-offset
characteristic and developing performance; a toner has
somewhat inferior anti-blocking characteristic and
causes a lowe£ developing performance on temperature
increase in the apparatus while it shows low-
temperature anti;offset characteristic and low-
temperature fixability; a toner fails to compatibly
satisfy low-temperature and high-temperature anti-
offset characteristic; or a toner can provide an OHP
film with remarkably inferior transparency.

Regarding particularly the transparency pf an
OHP film, there héve 5een made some proposals, such
as: the addition of a.crystal nucleation agent into a
wax in order to suppress the crystallization of the
wax (JP-A 4-149559, JP-A 4-107467); the use of a wax
showing a low crystallinity (JP-A 3-091108, JP-A 3-

242397); and the addition of a substance showing a



: _ di , )
of the polynerizabl e nononer The toner accor |ngah€glt mﬁm%{{&_‘_

I nvention can further contain a negative or positive charg

agent . Exanpl es of the negative charge control aggn may
i nclude: organic nmetal conplexes and chel ate conpounds i ncf ugi 19 KPR 3337
nonoazo netal conpl exes acetyl acetgne netal conpl exes, andjof ganoneta

conpl exes of aromatic hydroxycarboxylic acids and aromati cj drcarboxytte
acids. O her exanples may include: aromatic hydroxycarboxy]ic acids,

aromatic nono- and poly-carboxylic acids, and their nmetal salts,
anhydr i d&®oghaudsiedr solahdlphpnwitieai bindersand saichowes medghenol s.

Furt her exanples may include: urea derivative, netal-containing salicylic

aci d- bas&dscosdyoihas theabépdarysanddntenimeteve the isunfawe  silicon
conpound, styrene-acrylic acid copolyner, styrene-nethacrylic acid
CopolyneFPQ§?FP§ﬁ§-35r§pg toner imagé after the fixation -(JP-A
3-212752).
Montan wax whiéh is a mineral wax, has been
known as a release agent showing a relatively good
transparency and a 1ow—temperatﬁre fixability.
The use of a montan—fype wax having a
molecular weight of about 800 and represented by the
formula:
O 0
R-c-o-(cnz-cnz)n-o-lcl—R .
wherein R denotés a Cyg - C39 hydrocarbon group and n
denotes an integer, has' been proposed in JP—K 1-
185660, JP-A 1-185661, JP-A 1-185662, JP?A 1-195663,
and JP-A 1-238672. However, a toner containing such a
wax has left room for improvement regarding the

transparency and the haze of the resultant OHP film.

SUMMARY OF THE INVENTION

An oﬁject of the present invention is to
provide a toner for developing electrostatic images
having solved the above-ﬁentioned probiéms and a
process for production thereof.

An object of the present invention is to
provide a toner for developing electrostatic images

showing excellent low-temperature fixability onto a



sul foni c acid copol yner, and non-netallic carboxylic acid-based conmpounds.

Exanpl es of the positive charge control agents nay include: o
nmodi fi ed products thereof with aliphatic acid netal salts}REPEAGH@ENIHﬁHEET'
salts inclusive of quaternary anmmonium salts, such as :

tributyl benzyl anmoni um 1- hydr oxy-4- naght hol sul fonate and ;
tetrabutylannnniun1tetraf|uoroborate?génd their 10 APR 897
REPLACEMENT SHEET - -40- honol ¢ghus..inclusive

of phosphonium salts, and | ake pignments thereof; triphenyljnethane dyes and
l'ake pi gmiahsisR@reatelivifgl Rkt o8 DS amEl L6l ikt €. 9., —phosphotungstie

aci d, phosphonol ybdi ¢ acid, phosphotungsticnolybdic acid, tannic acid,
| auri c acichagaldtiecisagicq, ahar ai pyesés €sfoansrddlicOTHR MRS F .

An object of the present invention is to
provide a toner for dgyeloping elect:ostatic images
which can be fixed well without applying a large
quantity of oil or while completely dispensing with
oil application, and a process for production thereof.

A further object of the present inventionlis
to provide a full color toner capable of providing a
high-quality full-color OHP film excellent in:
transparency, and a process for productibn thereof.

Aécording to the present invention, there is
provided a toner for developing an electrostatic
latent image, comprising: a binder resin,’; colorant,
and an ester compound (a), (b) or (c¢) shown below:

(a) a poly-functional ester having a tertiary
carbon or/and a gquaternary carboﬁ and obtained from an
alcohol compound or cérboxylic compound having at
least two functional groups,

* {b) a mono-functional ester having a tertiary
carbon or/and a quaternary carbon, or

(c) a poly-functional ester having a primary
or secondary carbon having at least two functional
groups represented by the following formula (1)}:

Yy

Rl-%-x1-+cnz+ﬁ«?—fc32&5—xz-ﬁ—Rz (1),

2 Yy Zy



hi gher aliphatic acid netal salts; diorganotin oxides, such as d!butyltin
oxi de, dioctyltin oxide and dicyclohexyltin oxide; and dio fot+-n
borates, such as dibutyltin borate, dioctyltin borate and ﬁﬁhﬂ E@ﬁ%ﬁyBHEE—]
borate. These may be used singly or in mxture of two or rfe Speties:

Anong these, nigrosine conpounds and organic quarternary gm 3@§
b ’ FRA N B

are particularly preferred. These charge control ] S
preferably be wused in a proportion 6? 0.01 30 wt. parts, ie*“$+
0.5 - 10 wt. parts, per 100 wt. parts of the resin conponént. As

aa
LAy

for the toner colorant, exanples of the black pignents may I"icTude—cat

bl ack, anihei@inbhaaknofBd ACEL¥bERCaPLRCKr ali c14 ﬁiﬁg@ of the
magent a plgnenﬁg may ?ﬁc | ude: C}ang% ChroﬂéaY% ¢ lc denUh1C}ange

Per manent an® am}gen%ﬁ?enﬁ’&ﬁﬁzw Q@O0 € 28 Co rdBRZe dgf&ﬂr?&i&%gﬁl Cadm um Red,
Per manent Red 4R, Watching Red Ca salt,

- 35 carbon atoms, Y; and Y, independently denote a

hydrogen atom, halogen atom or organic group, m and n

denote 0 or an inter of at least 1, X; and X,

independently denote an oxygen atom or sulfur atom,

and Z; and Z, independently denote an oxygen atom or

sulfur atom, with the proviso that

at least one of Y; and Y, denotes an organic
group when A denotes a carbon atom and m and n'are 0,

at least one of Y; and Y, denotes a hydrogen
atom or halogen atom when A denotes a carbon atom and
either one of m and n denotes an integer of at least
1, and |

Yl and Y, denote a hydrogen atom or halogen
atom with the proviso that at least one of Y; and Y,
is a halogen atom when A denotes a carbon atom and m
and n are an integer of at least 1.

According to another aspect of the present
invention, there is provided a process for producing a
toner as described above, comprising the steps of;

(i) melt-kneéding a mixture including the above-
mentioned binder resin, colorant and ester compound
(a), (b} or (c) to form a melt-kneaded product,

(ii) cooling the melt-kneaded product,

{iii) pulverizing the cooled melt-kneaded product

to obtain a pulverized product, and



eosine lake; Brilliant Carm ne 3B, Carmi ne 6B; Manganese Vil et...East

;ﬂ olet B, Methyl Violet Lake, . . quin @ﬁPLACEMENT SHEET

Rhodam ne Lake, alizarine |lake, red iron oxide, L-done: .
Pigment Red 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14} 15, 8
19, 21, 22, 23, 30, 31, 32, 37 38130, 40, 41, 48, 49 5 531&5%951@31
54, 55, 57, 58, 60, 63, 64, 68, 81, 83, 87, 88, 89 90 122} 114, 122
123, 163, 202, 206, 207, 209; C.l. Pignent Violet 19; and CI Violet 1,
2, 10, 13, J(§v|;23clggsi§§1n the pulvgi‘:?i@i gsrefudthe s ot
i ncl ude: nent Blue 2, 3, 15, 16, 17; C.|I. Vat Blue 6: C.I. Acid
Bl ue 45,ﬁdm@§an&Qa@13gue, U tramarine,

According to further aspect of the present
invention, there is provided a process for producing a
toner as described above, comprising the steps of:

(i) forming a mixture including a polymerizable
monomer, a colorant and the above-mentioned ester
compound (a), (b) or (c) into particles, and

(ii) polymerizing the particles of the mixture to
obtain toner part{cles.

These and other objects, features and |
advantages of the present invention will become more
apparent upon a con51derat10n of the following
description of the preferred embodlments of the
present invention taken in conjunctlon with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is an infrared absorption spectrum
chart of poly-functional ester A-1l.
Figure 2 is an NMR (nuclear magnetic

resonance) chart of poly-functional ester A-l.

DETAILED DESCRIPTION OF THE INVENTION

A representativé class of examples of the
ester compound (a) used in the present invention may

principally include poly-functional esters represented



Cobal t

Fast Sky Bl ue, I Ndanthrene Blue BC< Chrone Green, chrom um oxi de,
G een B,

Exanpl e
Yel | ow,
Per nane
6, 7, 1
176, 18
be used
of af
parts,

BLue, Al kali Blue Lake, Victoria Blue Lake, Phthal ocyani neBl ue,

Mal achite G een Lake, and Final Yellow Geen G

Pi gnent

s of the yellow pignents may include: Naphthol Yel
Chrone Yell ow, Cadm um Yellow M stral Fast Yel | ofi ﬁkﬁ§§NEN§|SHE£T

nt -Yell ow NCG Tartrazine Lak#T C.I. Pignent Ye||ON 2
o, 11, 12, 13, 14, 15, 16, 17, 23, 65, 73, 83, 97 &2
0, 191; and C. 1. Vat Yellow1, 3, 20. Thesg

o 1h ]

|gnents na)

U
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preferably 0.2 - 10 wt. pagts, per 100 w. parts of Theé resin.
QB

R3—C—X3—(~CH2-9x—1!\—(-CH2—)3,—X4-ﬁ—R4 (2),
3 Y4 Z4

wherein A, denotes a carbon atom, alicyclic group or
aromatic group, R3 and R4 independently denote an
organic group having 1 - 35 qafbon atoms, Y3 and Y4
independently denote a hydrogen atom, halogen atom or
organic group, x and y denote zero or an integer of at
least 1, X3 and-X,4 independently denote an oxygen atom
or sulfur atom, and Z5 and Z; independently denote an
oxygen atom or sulfur atom, with the proviso that x
and y denote an integer of at least 1 when A5 denotes
a carbon atom and either one of Y3 and Yy denotes an
organic group; either one of x and y denotes an
integer of at least 1 when A; denotes a carbon atom
and Y3 and Y4 both denote an organic group; x and y
denote 0 or an integer of at least 1 when A,y dengtes
an aromatic group having Y3 and Y4; and at least one
of Y5 and Y4 denotes an organic group when A, denotes
an alicyclic group having Y3 and Y4 and x and y are 0.

Examples of the organic group denotes by Y3
in the poly-functional ester represented by the
formula (2) may include those represented by the
formula:

"CHZ’XS'i'RS .

g




-42- The dyes used as the colorants may include

the foll ow ng.
Exanpl es of the magenta dyes may include: C. I. Solvent Red 1, 3, 8, 23,

24, 25, 27, 30, 49, 81, 82, 83, 84, 100, 109, 121; C.I.
Cl. Solvent Violet 8, 13, 14, 21, 27; C. | Disperse Vi@
Basic Red 1, 2, 9, 12, 13, 14, 15, 17, 18, 22, 23, 24, ]
35, 36, 37, 38, 39, 40; Cl. Basic Violet 1, 3,.7, 10, 14
27, 28; C.I. Direct Red 1, 4; C|. -Agid Red 1; and C. |
Exanpl es of the cyan dyes may include: C 1. Direct Blue
Blue 2, C.I. Acid Blue 9, C.1. Acid Blue 15, C/|. Basic |

PLAGEMEN]

" SHEET

P74 29, 32,

ect—"
| ue 3, C. 1.

N@raéi?ﬂgggagg‘6’

34

Basi G

Blue 5, C.I. Mdrdant Blue 7, CI. Direct Geen 6, C.I.

wherein Rg denotes an organic group having 1 - 35
carbon atoms, X5 denotes an oxygen oOr sulfur atom, and
Zg denotes an oxygen Or sulfur atom; and examples of
the organic group denoted by Y, may ihclude those
represented by the formula:

-CH,-Xg-C-Rg .

Zg
wherein Rg denotes an organic group having 1 - 35
carbon atoms, Xg denotes an oxygen Or sulfur atom, and
Zg denotes an-oxygen or sulfur atom.

In the poly-functional ester represented by
the above formula (2), it is preferred thaf the chain
length of Ry and/or Ry is made sufficiently\longer
than that of §3 and/or Y4 in order to providé a good
combination of low-temperature fixability and
transparency. It is particularly effective to use a
poly-functional ester wherein Ry and R4 are organic
groups having 10 - 35 carbon atoms, and Rg and Rg are
organic groups having 1 - 5 carbon atoms.

A particularly preferred class 6f poly-
functional esters are those represented by the

following formulaﬁ



Basic Green Alerr] and C.I. Basic Geen 6. These dyes may
preferably be used in an anmount of 0.1 - 20 wt. parts, nore preferably 0.3

- 10 w. parts, per 100 w. parts of the resin. t

according to the present invention can be constituted as g f N%@&EET
by containing a nmagnetic material, whigh may al so functi.onf gs a col orant
Exanpl es of the magnetic material used in the nmagnetic toner| ih{t AR 1997
present invention may include: iron oxides, such as nagnet]itje, hematite,
and ferrite; netals, such as iron, cobalt and nickel, and} alToys o Thes:
metals with other netals, sud@rGRs -43-
al um num cobalt, copper, Ieadklnagnesiun1 tin, zinc,

CH,

D

R3—i-O-CH2-CiCH2-O—C—R4

I

o CH, 0

|

0
0=g—R5
wherein R3 and R4 denote aﬂ alkyl or alkenyl group
having 1; - 30 carbon atoms, and Rg and Rg denote an
alkyl group having 1 - 10 carbon atoms, preferably 1 -
6 carbon atoms.
Specific examples of the ester ¢ompdund {a)

may include poly-functional esters A-1 to A-27 as

shown below. ' =

Polvfunctional ester A-1

O= (’:—-Cﬁs
0
}
CH:

CH,— (C Hz)zo—ﬁ—o—c Hz—(l:—CHz—O—-ﬁ— (C Hz)zo—'c Hs
0 ?f{z 0

7

O0=C—CH,




antinmony, beryllium bisnmuth, cadm um calcium mnanganese, sel enium
titanium tungsten, and vanadium and m xture of the aboge
magnetic material may preferably have an average parti C|€%AG§ME§@T SﬁEET
2 [err]m nore preferably 0.1 - 5 [err]m The magnetic ngt¢riat—Tay
preferably show a coercive force (Hc) of 20 - 300 Cersted, ﬁaé%ggéfm
magneti zation ([err]) of 50 - 200 emw1g- and a residual nagnét z
([err]) of 2 - 20 emu/qg. The toner nmay further ¢ontain.an
additive which nmay be internally added into toner particlies and
external |y added outside the toner particles. Such an addrtrve-reay -
preferably helyfuneeidomyinedtemtiZl es having a particle size which is at
nost 1/5 of the vol une-average p?§ttF| ize of the toner particles in
view of its durability when added T ntjer na’ly or externally. The average
particle size of an additive refersdo an average particle size obtained
by observation of surface states of [toner particles

CH.

- l .

CH,— (C Hz),g—C—O-—CHz—-C—CHr’O—%" (CH.),5~CHa
lCl) cl;Hz

o}

]

o

O0=C—CHi:

Polyfunctional ester A-3

O0=C—CF.
&
b
s— (CHa), —ﬁ—o—cnz—c':-cm—o—%— (?Hz)z-o—CHa
0 | CH. o -
&
O=é—CF:
Polvfunctional ester A-4
0=C—CFi
¢
L, |
Ha— (CHz),g—(ﬁ—O—-CHz—é-—CHz—Q—%':— (CH.),+CHs
0o CH:. - O
o
O=é—CF:




through an el ectron mcroscope. Exanples of the additive may—--Rclude the

fol | owi ng. Flowability inparting agents, such as mg REPLA@EMQN‘F SHEET

i nclusive of silicon oxide, alum numoxide and titanium oxi
bl ack, and fluorinated carbon. These nmaterials may preferab
to a hydrophobicity-inparting treatagnt.

-44- Abr asi ves, inclusive of: metal oxides such as

titanate, cerium oxide, alum num oxide, negnesium oxide, an
oxide; nitrides, such as silicon nitride; carbide, such as

Caroonm

Y1 °F 0 KPR Yo

S ntium

H chroni um

TtToon

car bi de; aReflyfunctiomik estemrch-& cal ci um sul fate, bariumsulfate and

cal ci um car bonat e.
O=?—CF:
(6]

]
?Hz
Ha— (CHZ)zs—(u:_O—C hz—'?—'cﬂz‘.—‘o—lct— (CH2),CHa,
0 (I:Hz X
0
|
C

O=C—CF,

Polvfunctional ester A-6

0=C— (CH2),~CHs
&
Exs
a— (CHa),7C—0—CHa—C—CH,—0—C— (GH2),5CHa
5 ti, 6
$

|
0=C— (CHa2),7=CH>

Polyfunctional ester A-7

=0
O
:
(!:I'Iz
His— (CHa.), - ”——-O (,Hz—(', CH,—0— (Ii— (CH2),5-CH,
0 (I.Hz o)
O

I
O = Co




Lubricants, inclusive of: powder of fluorine- containing resins, such as

pol yvinyl i dene fluoride, and polytetrafl uoroethyl ene; and alwﬁha%+e~aghdm_~mmm
metal salts, such as zinc stearate, and cal cium stearate. EPLACEMENT SHEET
Charge-controlling particles, inclusive of: particles of netal i

such as tin oxide, titanium oxide, zinc oxide, silicon oxide
oxi de, and carbon bl ack.

proportion of 0.1- 10 w. parts, preferably 0.1 - 5 w. partg

-Hitese additives may be adfe

Sk———per.

oxides:

7 AYR 7

1.00

w. parts of the toner particles. These additives may be used éingly-or in

i

totne

conbinatigngoE Lgralls gcies -8 The toner according
present i %ﬁ——%%%—ﬁgig§%dLas a one-conponent type or a two-conponent

n toner

t ype devel oper. For exaopl-ecif, one-conponent type devel oper
the formof a magnetic toner contaijning a magnetic material i
particles may be conveyed and ? '

CH:

CHo— (CHz)"—C—O—CHz—Cl:—CHr‘O_(l:‘:— (CHa),5-CHa
I .
o) (l',Hz &)

1
O0=C—CFs

Polyfunctional ester A-9
O= (I:—-C Hs

O

]

(l:Hz

CHs— (CHz)IE‘C—O—-CHz—?—CHz—O—%— (CH2),5-CHs

! CH: O
O
]
C

O0=C—CPFa,

Polyfunctional ester A-10

CH:CHs
CHa— (CHz),;-cli—o—cm—cll:—cm—o—%— (CH2) ;5 CHa
0 CHa
0

]
O=C—ClHa

in



charged on a devel opi ng sl eeve containing a magnet therein. A non-magnetic

toner free of a magnetic

lh 5wyt L -y
may be applied and charged forcibly by a blade or a fur br}RIPLACEMENT SHEET

devel opi ng sl eeve and conveyed thereby. In case
according to the present invention j;bysed for constituting
conponent type devel oper, the toner 1S used together withfa
carrier need not be restricted particularly but nmay princijp

ferrite of elenents such as iron, copper, zinc, nickel, cqgbalt,

ereThetoner

o I aeR a2

3

'liy conpr ise

manganese

and chrom p@) v@undt§8ARPSEEEePfaSYch ferrites. The carrier
be shaped - T '

(‘:l'la

partictes—rey

CH;— (C Hz)zrcl—O—C 11 z—CI:—'CH z—'O—ﬁ— (CH2),5CHa
|

O . (l:Hz
O

|
QO=C—CF3;

Polvfunctional ester A-12

C:Hs
CHay— (CHz)za—ﬁ—O—CHz—C:—CHz'-O—'C":—‘ (CH2),7CHa
) CH: O
5

]
0=C— (CH2),5CHs

Polyfunctional ester A-13
' CHa

|
CHa:— (CHz), s—ﬁ—O—C'H z—?—CHz"‘O“‘%_ (CH2) ,G—C H,

0 CHai O

Polyvfunctional ester A-14

Clla

!
CH;— (C“z)za—ﬁ'—()'—'cHz"'c-'CHz“—O—"ﬁ'— (CH2),=Clls

awry

(CHz2zCHY O




spherical, flat or irregular in view of the saturation nagnetization and

electrical resistivity. The surface mcroscopic structure, such as surface
unevenness, of the carrier may al so be controll ed desirably.
t he above-nentioned inorganic oxide or ferrite may-be cal ci
into core particles, which may be tham-coated with a resin.
is possible to produce a | owdensity dispersion type carrier
the inorganic oxide and a resin, followed by pul verization
classification, so as to reduce the load of the carrier ont

y 1"8%%”@97

to produce cti e S|on carrier by subjectipjg a m xture
of the inorganic oxide and a nnnoner pression polynert f }
aqueous nmedi um It is partlcufar y preferred to provide a
CHs— (CHa)m¢—0— cnz——cl cm—o——%—— (CHz)yg=CHa
It
0 (CH2)aCHs> O

Polyfunctional ester A-16 '
CHs .

|
a— (CH2),7C—0— (CHaz) —CH—CHz—o—ﬁ— (CH2);3CHs
i
0 0

Polyfunctional ester A-17

H,— (CHz)z—o-(';,—O—CHz —@—CHT’TO—%— (CHz)z';'CHa
o ' o |

Polyfunctional ester aA-18

0

. Il
- ~CH—0—C— (CHz){;‘CHa
CH:—O—E— (CH:),sCHas

O

Polyfunctional ester A-19

(ﬁ _
@:CHz_O'—C— (CH 2)2?CHJ
CHz—O—IC‘?—‘ (CH2) 5CHs

0



- 46- carrier coated with a resin, etc. The coating may for exanple be
performed by dissolving or dispersing a coating resin in a solvent,
foll owed by attachment onto carrier, or by powder m xing of tﬁ; coating
resin wth the carrier. Any known net hods may be appli ed. EPLA yr
Exanpl es of the coating material fi rmg‘é applied onto the carri gt cng{g}EMT SﬁEET
particles may include: polytetrafl uoroethyl ene,

i 11i RARR 1997
i gr osi ne,

nonochl orotri fl uoroethyl ene polyner, polyvinylidene fluoride,
resin, polyester resin, di-tert-butylsalicylic acid netal ¢

styrene resipq,lzgg Is gr S| o}l yasi de, pol yvinyl butyral,
am noacryl ater 'dgtl% agr%§§§gshagg1lakes thereof, silica fi
al um na fine powder. These coating materials nay be wused singly or in
conbi nati on of plural speci'es. The coating material nay be

applied onto-the CH:—0—C— (CHz) sCHa

CHs CH:—-O—-Itl:— (CHz2),5CHs
0

Polyfunctional ester A-21

%—o— (CH2),+CHs
SO

ﬁ—O-— (CH2) +CHa

0

Polvfunctional ester A-22
LY ¥
OH
CHZ
CH3-+CH2}25-i—O-CHZ-C-CHZO-i—+CHZ%ZU CH;
: 0 CH 0

L.
o}

I
0=C—{CHy }yy- CH3

Polyfunctional ester A-23
| OH
CHy
CH3—~CH3 g~ C-0-CHy-C-CH30-C—CH 45— CH3
bk,

b



core particles in a proportion of 0.1 - 30 wt. % preferably 0.5 - 20 wt.
% based on the carrier core particles. The carrier may preferably have
an average particle size of 10 - 100 [err]m nore preferably 20 - 50
[err]m A particularly preferred type of carrier i
particles of a magnetic ferrite such sélcu- “Zn-Fe ternary ffa
surface-coated with a fluorine- containing resin or a styre
Preferred coating materials may include mxtures of a fluofi

resin and a styrene copoliyner, sychas a
-47- m xtﬁoy filtes danvé‘llrr%r%é‘ﬁ'e—?r‘uor.i de and styrene-net hyl acryl ate
resin, and a mxture ofgy

I

i

Ho-cnz-cl:-cnzo-cl:]—(-crxzm CH;
CH, O

OH

Polyfunctional ester A-25 .

oH
Hy |
CH3—('CHZ‘)76- ﬁ—o"CHZ—CH—CHZ—O-ICI:—('CHz')TG— CH3
o 0

Polyfunctional ester A-26

OH
CH,
HO—CHz—CH-—CHZ—O—i—('CHz-)TG— CH4

0

Polyfunctional ester A-27

Icl—o— (CH2),CHs
al
C—0—H

|
0o




pol yt etral uf or oet hyl ene and styrene-nethyl nethacrylate resin. The

fluorine-containing resin nmay also be a copolyner, such as ﬁ&%ﬁ!kﬂ

fluoride/tetrafl uoroethylene (10/90 - 90/10) copolyner. Oh %&ﬁ

the styrene-based resin may include styrene/2-ethyl hexyl adryl.ate (20/80 -

80/ 20) copol ymer and styrene/2-ethyl hexyl acrylate/nmethyl netihag@yARRe|ge20
and the

E3g SHEET

30/10 - 50) copol ymer. The-RRaoorine-containing resin

styrene-based resin may be blended in a weight ratio of 90:]10~=—2080;
preferably 70:30 - 30:70. The coating anount may be 0.01 - |5 wt. %
preferably 0.1 - 1Awg. %#gf Ehs.carrger coge. J e coated
magnetic ferrite carrier ﬁn 8 &Ver § Pﬁsi | GH2"RE eF 5t wt. % of

ticl - 00 - : ticl
Pre of 10 sto SRRt 8 )10 B2 BpEB5 §inchitndE  E- B0 RVBLZDD RN P
size di stridiiticapdisyPreketaedenolBe rapeusaREaE! BPeths 08h el BRIt i C

ferrite carrier

structural formula (3):
Yy
Y5-C—CH; },~X-C-R (3),
! u
wherein R genotes an organic group having 1 - 35
carbon atoms: Y;, Y; and Y3 independently denote &
hydrogen atom, halogen atom or organic group; X
denotes an oxygen or sulfur atom; Z depotes an oxygen
or sulfur atom; and m denotes zero or an integer of at
least 1 with the proviso that Yj, Y; and Y3
respectively denote an organic group wheﬂ-ﬁ = 0.
Specific examples of the ester compound (b)
may include mono-functional esters B-1 to B-6 as shown
below:

Mono-functional ester B-1

(l:HJ
CHi— (CHz)s—(i:—C Hz—o—ﬁ—‘ (CH2),—CHs:
Cli; 0

— e

|
CHy— (C PI:)‘—(IZ—C Hz—o—ﬁ— (CH2),7=CHa,
Calls 0



shows a preferable triboelectric charging performance for t

he toner

according to the invention and provides a two-conponent type devel oper

with inproved el ectrophotographic performances. Th

according to the invention and a carrier may be bl ended inj
to provide a - 48- tone
concentration of 2 - 15 wt. % preferably 4 - 13 wt. % whd
results are obtained ordinarily. At-&3toner concentration d
% the image density is liable to be | owered. Above 15 w.

SEPGENET SHEET

t Tod BuRER 97

Ylortre=—t nuge

fog and scattering of toner in the apparatus are increased,

of the devel oReluhdeibAB%etler -3

CHa— (CH3),~CH— (CH,—0—C— (CH) 5-CH
C:Hs o)

Mono-functional ester B-4
cm—?n— (CHz)s-o—ﬁ_ (CH2),5-CHa
CaH- 0

Mono-functional ester B-5
CHa— (CHa)—CH— (CHa) 370—C— (CHz) 73CHs
C:Hs 0

Mono-functional ester B-6
CFsi;— (CH:),—?H-—CH:—O—C—{}(CH:) 53CHs
C3;H, 0]

In the ester compound (c), i.e., poly-

and the life

functional ester repreéented by the formula (1) having

a primary or secondary carbon and at least two
functional groups, examples of the organic group
denoted by Y; may include those represented by the

formula:




be shortened. The carrier may preferably have a nmagnetization of

1000 Cested after nmagnetic saturation ([err]) 30 - 300 enu/¢

Pr-erL]
| %@E@SEMEN? SHEET

further preferably 100 - 250 emu/cnierr], for high quality
formation. In excess of 300 enu/cnferr], there is a tendenc)

difficult to obtain high-quality tonegsinmages. Below 30 emufchi

carrier attachnent is liable to occur because of decreased
constraint. The carrier nmay preferably satisfy sha
i ncluding an SF1 showi ng a degree of roundness of at nost 1

Ilal IL S

oin§id apr 1087

bet..f.actor
30, and an SF2

dafi
be—-def+hed

showi ng a degree of -Cipe¥gngeRs at nost 250. SF1 and SF2 may

a l hw
=T

the foll ow ng equations andfdet er mi ned based on neasured values with
respect to carrier partlcle§7 obt ai ned by using, e.g., "LUZEX 111"
available from N reco K K. : SF1 = ((HBX|nunllength)[err]/area) X nl4

SF2 = ((peMhSEeisy &7eﬁgpﬁfﬁaréa)oxzsqm4<f eg5qup having 1 - '35

carbon atoms, X7 denotes an oxygen or sulfur atom,

and

27 denotes an oxygen or sulfur atom; and examples of

the organic group denoted by Yo may iﬁclude those
represented by the formula:
~-CH,-Xg-C-Rg , |
]
wherein Rg denotes an organic group having 1 - 35
carbon atoms, X8 denotes an oxygen or sulfur atom,

Zg denotes an oxygen or sulfur atom.

and

Specific examples of the ester compound (c)

may include poly-fdnctional esters é—l to'C;27 as
shown below.
Poly-functional ester C-1
O0=C—CF;
.

l
CHs— (CHz)u—ﬁ—O——CHz—C H—CHs—~0—C— (CH:),~CH,
Il

O , o

Poly-functional ester €=2

O=(;:—CH3
o}

;
CHs— (CHs),7C—O0—CH2—CH— (Cl‘[z)s—CHz—'O—'ﬁ—‘ (CH2),7Clla
f

0 0




The toner for devel oping electrostatic images according to_the present

i nvention according to the REPtﬁgﬁwﬁﬁT SHEET

pul veri zation process nmay be produced by sufficiently mxin

resin, the ester conpound, pignment, dye or a magnetic naten

colorant, and optional additives, such as a charge control

others, by means of a mxer such as a2Penschel nmixer or a ball

A T TTUC]

gem%S APR 1097

mll:

t hai

mel ti ng and kneadi ng the m xture by hot kneadi ng nmeans such as hot

rollers, kneader and extruder to disperse or dissolve the

asl.n.-and
T Li "CATTU

others; coqing and uIv r|2|n Eh m xture; and subjecting
pul veri zed u

i nventi on.
CHa— (cnz)“—lc‘—o—@—o—lci— (CH2),7CHs
o} 0

Poly-functional ester C-4

CI; |
0—C— (CH2),sCHs
®:O—ﬁ— (CH.2) 2'5"0 Ha

o

Poly-functional ester C-S'

:

. * /
0]

o—g—(CHQJCH=

@:O—C— (CHz2) zTC Hs
i

0

Poly-functional ester C-6
% _
O0—C— (CH2),7CHs

o—-ﬁ'— (CH2),7CHa
)

t he

to recover the toner of the present




Furt her,

addi tive,
Hensche

toner acc
accordi ng
pol yneri z
nonormer ,

pol yneri z
uniformy
di spersin
di sper sed
di spersi o

the toner may be sufficiently blended with another desired

such as a flowability-inproving agent’, by a m xe
m xer to attach the additive to the toner partic

BEPLAGEMENT SHEET |

ording to the present invention is produced.

ation process in the follow ng manner. Into a polym

to the present invention ~#y al so be produced thiolg n
3ri£§d$%?19g?
nt a

ne toner

t he ester conmpound, a colorant, a charge contro

g eRt—ar

ti.on nitiator and another optional additive arejadded and
%§%§§5#9§élgggid%%g%5s§d?by a honogeni zer or an ul tTasomT
g device, tp forma polynerizable monomer mxture, which is then
and formednto particles in a dispersion nmediumcontaining a

n st@{@e{:— (CH:)ZTCHa )
O'—ﬁ—' (CHz)u—C Ha

0

Poly-functional ester C-8

O e

it | -
CH;- (CHz)zo—C—O—@—O—C‘:"‘ (CHz)zo—'CHa P

The ester compound used in the present
invention as described above is a compound of a low
crystallinity thcﬁ haé an aﬁpropriate degree of
affinity with a binder resin so as to develop a low-
temperature fixability, has a high hydrophobicity and
has a low melting point. As a result of our study, it
has been found necessary to suppress the crystallinity
of. a release agent by depriving thé release agent of
its stfuctural symmetry in order to further improve
the transparency. |

The esterlcompound may be used in a
proportion of 1 - 40 wt. parts, preferably 2 - 30 wt.
parts, per 100 wt. parts of the binder resin
constituting the toner.

More specifically, in case of dry process

toner production for producing toner particles through




- 50- or an emulsifier by neans of a stirrer, honmom xer ofRER \

Thereafter, the stirring may be continued in such a degree aswﬁgggﬁggzj§ﬂ§ET
Rfe 1997
0

the particles of the polynerizable nonomer m xture thus fofngd d
prevent the sedinentation of the particles. The polyneriza i3n1§£}3
performed at a tenperatures of at Legst 40 [err]C, generaljyL50 - 9
[err]C. The tenperature can be raised at a latter stage off{the

pol yneri zation. It is also possible to subject a part of the—agueous
systemto distillation in a latter stage of or after the polynerization in
order to rebieknérding,- coedlipgeandegupderrisptipe pél §mpiktabte nonomer and
a by-product_ which can cause an oder in the toner _ fixation step. After

t he reacti BRSleding o Riddesnaesipar fi EPASTAPE RAShERSf BFE®Fed out, and

dried. In the suspension polynerization or nuls&on gol nerjzation,
compound, the ester compound may preferably be used in

a proproation of 1 - 10 wt. parts, more preferably 2
- 5 wt. parts, per 100“wt. parts of fhe binder resin.

On the other hand, in case of polymerization
process toner production wherein toner particles are
directly obtained by polymefization of a mixture
including a polymerizable monomer, a colorant and the
ester compound,-éhe ester compound may preferably be
used in a proportion of 10 - 40 wt. parts, more
preferably 15 - 30 wt. parts, per 100 wt. parts of the
polymerizable monomer. |

In the polymetization process toner
production compared with the dry process toner
production, a larger amount of the release agent can
be incorporated in toner particles during
polymerization in an agueous medium because the
release agent is ordinarily of a 1ower polarity than
the binder resin. This is particularly advantageous
in providing an anti-offset effect at the time of
fixation.

If the amount 6f the ester cémpound is below
the lower limit, the anti-offset effect is liable to
be lowered. If the amount exceeds the upper lgmit,
the resultant toner is liable to suffer from

difficulties, such as a lower anti-blocking effect, an




it is generally preferred to use 300 - 3000 wt. parts of weRER] ACFMENT SHEET

di spersion nedium per 100 w. parts of the nonomer m xture

average particle size of a toner may be neasured by a Coul | ef %ﬂtr}{lﬁ]ﬁﬁ?

(e.g., "Mdel TA-11" available from,gulter Electronics Coy)

may preferably have a wei ght-average particle size of 0.1 42 [err]mand

TITC

a variation coefficient of 8 - 40 %at the weight-average particle size.
The toner nmay preferably have shape factors including an SFi—~shewrrg—a

roundness &évdpe <e Hfdc tOGhehtan o¥fdeth@WifR@tan liability of

-51- unevenness of 100 < SF2 < 200. In the case of directly

produci ng mbkt+etieetking onto the photosensitive drum and
developing sleeve, and liability of having a broader
particle size distribution in the case of a
prolymerization process toner.

In order to proyide a sufficiently
transparent image on an OHP film, it is generally most
important to lower the crystallinity of the releasg
agent contained in the toner. However, as a secondary
effgct in order to provide a sufficient transparency,
it is necessary to consider such phenomena thét
partially yet-unmelted toner grain or cryst;lline
structure of the release agent layer rémaining'after
the fixation causes rarndom reflection of incident
light, thus resulting in effective reduction of
optical transparency and increased hazé. Further,
even if the components are sufficiently melt-mixed at
the time of fixation, the random reflection of
incident light can be caused if there is a large
difference in refractive index between the toner layer
formed after the melt-mixing and the release agent
layer formed thereén. |

The increase in random reflec¢tion of incident
light leads to a lowered brightness and a lowered
clarity of a projected image. This difficulty is
enhanced in case of a light transmission type overhead

projector than a reflection-type overhead projector.



t hrough the polynerization process, the nononer may be a vinyl-type

nononmer, exanples of which may include: styrene and its de

as styrene, o- nethylstyrene, mnethyl styrene, p-nethylstyrBEELAgﬁmEﬁTchEET
met hoxystyrene, and p-ethylstyrene; acrylic acid esters sughjas nethyl
acrylate, ethyl acrylate, n- butyl aﬁ%ate, i sobutyl acryliate ] p- APRIS37
acrylate, n-octyl acrylate, dodecyl acrylate, 2-ethylhexyl } acryl ate,
stearyl acrylate, 2-chloroethyl acrylate, and phenyl acrylg; T IEThacryTic

ot haor vl ate, - butyEArRLRSEr J7 et 6 AT SRR VIV HEL REc g1 Ao TRy
met hacryl at gg31d@dgc bengetggc ¥|§ﬁﬁbr@a§%m¥ heswd e neidacryl ate, steary

nmet hacryl ate, pheny acry ate am noet hyl net hacryl ate, and
di et hyl ani n@:%%g@thlﬁhtﬂﬁy ¥Eatge r@péyé@ragéﬂé epeiméé"acrﬁﬂﬁ;'ﬂér“ le, and

acryl am de. hese nononers may be used singly or in mixture of two or
nMore Specl €e3in order not to allow the presence of unmelted toner
. grain in the fixed toﬁer layer, it is preferred to
. adjust the glass transition temperature {(Tglof—the-
binder resin and the melting point (m.p.) of the
release agent showing a low.melting enthalpy (AH),
which is a laten? heat of melting of the release
agent, so as to allow quick melting at a low energy.
In order to have the melted release agent quickly move
to between the binder resin layer and the fixing
member so as to form an offset-prevention layér, it is
preferred to provide ;n appropriate difference in
solubility parcmeter {SP) between the binder resin and
the release -agenks
In view of the above-described points,
preferred features of the present invention will be
" described in further detail below.
The ester compound functioning as a release
agent in the preggnt invention may preferably have a
refractive indéx close to that of an ordinary toner
binder resin, such as'polyester réSin, styrene-
acrylate resin, epoxy resin, and styrene-butadiene
resin. The refractive index may be measured for

example in the following manner. A solid sample

measuring 20 - 30 mmL x 8 mmW x 3 - 10 mm {in



The polynerizabl e monomer m xture to be used for toner production through
the polynerization process may contain as an additive a pol yner or

copol ymer having a pol ar group. _ Exanples of such éﬁHQHMENTﬂSHEET

or copolymer nmay include: polynmers of nitrogen-containing
-52- such as di net hyl am noet hyl nmetggcryl ate and dlethylan1noeth

net hacryl ate, and copol yners thereof wth other nononers such ak UsAiPRei887
and unsaturated carboxylic acid esters; polyners of nitril DNONET S,

such as acrylonitrile, hal ogen-containing nononers, such ag vinyl

chl ori de, urtddiaknstssd dsr bpr¥fied avtdsa prism surface with a

small amount of bromonaphthélene therebetween applied
in advance onto the prism surface so.as to improve the
contact therebetween, and the refractive index is
measured by means of a refractometer {e.g., "Abbe
Refractometer- 2T —auailable from Atégo K.K.).

The refractive index difference between the
binder resin and the ester'compound may preferably be
at most 0.18, more preferably at most 0.10, as
measured at 25 °C. It is also effective to introduce
a hetero-ester group by substitution of a hetero
element, such as sulfur for oxygen in the ester group
for the refractive index adjustment.- If the
refractive index difference exceeds 0.18, the
resultant OHP film image is liable to have a lower
transparency and have a lowered brightness
particulérly in providing a halftone projected image.

The ester compound used in the presenf
invention may preferably have a melting point of 30 -
120 °c, more preferably 50 - 100 °C. If the melting
point is below 30 OC, the resultant toner is liable to
be poor in anti-blocking characteristic and soil the
sleeve and photosensifive member“in-é 1argg number of
successive copying. If the melting point is above 120
%c, an excessively large energy is required in
homogenous mixing with the binder resin in the case of

toner production through the pulverization process



such as acrylic acid and nethacrylic acid, unsaturated dibasic acid,
unsat urated di basic acid anhydrides and nitro-type nononers, and
copolynmers with another nononer, such as styrene; polyester and epoxy

resins. Speci fic exanples of the polynerization

in the present invention may include:_, azo- or diazo-type p
initiators, such as 2,2'-azobis-(2, 4gh'nethylvaleron|trlle
azobisisobutylonitrile, 1,1' -azobi s(cycl ohexane-2- carboni {
2,2' -azobi s-4-nmet hoxy-2,4- dinethylvaleronitrile, azobisisq
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bbyut yronitril e;
| "per oxi de,

and per oxiga- t yge.pal ¥§§é'5f‘tt%f rg}aaxfsﬁoﬁueﬁr &Sgh bapz oy

met hyl et hyl ketons peroxid

hydr oper ox
per oxi de,

2, 2-bi s(4,
tris(t-but
group int

sopropyl ‘peroxycar onate cunene

pdeymbrizAYi¥h PYEEESS! oxhdeusdlict -DUh¥nPSsLXile, di cunyl
2, 4-di chl or obenzoyl peroxide, |auroyl peroxide,

éo&nbugyshpemxaﬁa%o@@xﬂi@&f&ar@pams including a

yl ) peroxytri azine, and polyneric initiators having a peroxide

hégh prdesure resistant reaction vessel are required.

The solubility parameter (SP_value) may for
example be calculated. based-on.the Fedorsli-method
(Polym. Eng. Sci., 14(2) 147 (1974)) utilizing the
additivity of atomic groups.

The ester nompound used in the present
invention may pféferably have an SP value .in the range
of 7.5 - 9.7. An ester compound having an SP value of
below 7.5 shéws a poor compatibility (mutual
solubility) with the binder resin, so that it is
difficult to obtain a good dispersion sta%e within the
binder resin. As a result, the ester compound is
Aiable to attach onto the developing sleeve and cause
a change in triboelectric chargeability of the toner
during a large number of successive image formation.
Further, ground fog and density change at the time of
toner replenishment are also liable to oceur. If an
ester compound having an SP value in excess of 9.7 is
used, the resultant toner partzcles are liable to
cause blocking during a long term of strange.

Further, as such an ester compound shows excessively
good compatibility with the binder resin, it is
difficult to form a sufficient release layer between

the fixing member and the toner binder resin layer at



chai ns; persulfates such as potassium persul fate and ammoni um persulfate;
and hydrogen peroxi de. -53- The pol ynerization initiator may

generally be in the range of about 0.5 - 10 wt. % based on s
t he pol yneri zabl e nononer. The polynerization initiators na Egé ﬁT‘gHEET

singly or mxture. In production of the polynerization pro %;s toné?“B?

enmul si on pol yneri zation, dispersion polynerization, suspens} 10 APR 1997
pol ymeri zati on, seed polynerizationTﬁzbolynerizationlﬂilizing salting
out, it is preferred to use a dispersion stabilizer in the |di spersio

medi um Exanpl es of the inorganic

the time of fixation, so that offset éhenomenon'is
liable to occur.

fhe melt viscosity of the ester compound used
in the present invention may for example be measured
at 130 °C by using, e.g., "VP-500" (available from
HAAXE -Co.) equivped-with a cone plate-type rotor ("PK---
1). The melt viscosity at 130 °C may prefera@ly be 1
- 300 cps, further preferably 3 - 50 cps. If the melt
viscosity is belqw 1 cps, when the resultant toner is
used in a non—mégnetic one-component develophent
system and applied by a blade, etc., onto a developing
sleeve to form a thin toner layer thereon, the toner
is liable to soil the sleeve due to a mechanical
shearing force. Also in the two-component development
system using a carrier together witlr a toner, the
toner is liable to be damaged by- avsiwaring force
acting between the toner and the carrier, whereby the
embedding of an external additive and breakage of the
tonet _are liable .to loccur. If the melt viscosity
exceed§.300 cps, it is difficult to obtain uniformly
minute toner particles because of an excessively high
viscosity of the polymerizable monomer mixture in case
of toner production through the pélymerization
process, thus resulting in a toner having a broad
particlé size distribution.

The hardness of the ester compound may be

measured by using, e.g., a dynamic ultra-minute



di spersi on
phosphat e,
magnesi um
hydr oxi de;
bentonite,
stabilizer

stabilizer may include: tricalcium phosphate, magnesium

al um num phosphate, zinc phosphate, cal ci um carbonat e,

carbonat e, cal ci um hydroxi de, magnesi um hydr oxi de ﬁ BMGHEENT SHEETI

calciumnetasilicate, calcium sulfate, barium su

silica, and alum na. ExarPBes of the organic dispetsio

may i nclude: polyvinyl alcohol, gelatin,. nethyl ic IHuBo&ER'BQ?
met hyl hydr oxypr opyl ceIIquse et hyl ceIIquse carboxynet yli cel |l ul ose

sodi um sal t, %ﬁflyacryll acid and its salt st arch, acryl am de,

pol yet hyl erfb"‘l

nmet hacr yl at
sur f act ant

yOPBaRPA" achuailalayfrom’'s Pnds

e T ko) Eﬁ?ﬁ’g% OO b AT P sl b e

ani oni ¢ surfagtanty GALIQNLG 3UA" 351884 1 RAFBNQL 8" hf-thick

_cylindrical pellet in a 20 mm dia-mold. The sample is
pressed by a Vickers ﬁiessure elemenf at a load of 0.5
g and.a-loading rate.nf S$.67 _mg/sec-to cause a
displacement of 10 pm, followed by holding for 15 sec.
Thén, the pressed mark on fhe sample is analyzed to
measure a Vicker§ hardness. The ester compound used
in the present inventiop:may preferably have a Vickers
hardness in the range of 0.3 - 5.0, further preferably
0.5 - 3.0.

A toner containing an ester éompound having a
Vickers hardness of below 0.3 is liable to be broken
at the cleaning position in the apparatusiend cause
toner sticking onto the photosensitive drumsr=thus
being liable to provide black streaks in the resultant
images, during a large number of succéssive image
formation. Further, whern a:plurality of image samples

are stacked together and :stored, so called back

‘transfer, i.e., the transfer of the toner onto the

back, being liable to occur. A toner containing an
ester compound having é Vickers hérdﬁess in excess 6f
5.0, requires an excessively high pressure by a fixing
device at the time of hot-pressure fixation and thus
requiring a fixing device designed to have a large

mechanical strength. When such a toner is used in a



- 54- surfactant or nonionic surfactant. These di spersion

stabilizers

parts of the polynerizable nononer m xture. In t

roduct can

an inorganic dispersion stabilizer, a comercially availab
be wused as it is, but it is also pos¥M-ble to formthe sta
in the dispersion nediumso as to obtain fine particles th
In order to effect fine dispersion of the dispersion stab

i | i $3 ARR 49%7u
br of .
| ZET, 1Tt IS

al so effective to_use 0.001 - 0.1 w. %of a surfactant in

conbi nation

t hereby pr OMBEPRAGIEREG? ek rIHRF FARTY REDISUTR 5t obs | 1 ikl

e Banpl es of

t he surfactant may incl ude: odi um dodecyl benzenesul f onat e, sodi um
tetradecylsggﬁl?agg?rsﬁﬁ iﬁﬁ?é%ﬁ%uéﬁ%ﬁa% ¥i8%Cs0di um oct yl

The ester compound used in the present
'invention may preferably show a crystallinity of 10 -
50 %, more preferably 20 - 35 . If the crystallinity
-is below 10 %, the resultant toner is liable to 3how
poor storability and flowability. .In excess of 50 %,
it is liable to provide an OHP image with a poor
transparency.

The cr&stallinity referred to herein_is based
on values calculated by the following equation based
‘on the areal ratio between the amorphous scattering
peak and the crystalline scattering peak without using
a calibration curve:

Crystallinity

= crystalliné=ectiponent/total component
The measurement may be performed according to the
-transmission-rotation method at a measurement anglé 20
range of 5 - 35 deg. by using, e.g., "Rotor Flex
RU300" (available from Rigaku Denki K.K., Cu-target,
point focus, output: 50 KV/250 mA).

The number-a?erage molecular weight of the
ester compound may be méasured acéording to the vapor-
pressure osmometry (VPO) method, e.g., under the
following conditions:

Apparatus: Molecular-weight measuring apparatus

{"Model 115", available from Hitachi K.K.)



sul fate, sodium ol eate, sodiumlaurate, potassium stearate, and cal cium

st ear at e. Regardi ng the-colorant to be used for toner production
by polynerization, it is necessary to pay attention to the —
pol yneri zation-inhibiting function and transferability to t1BEEkﬂGHMENT SHEET
phase of the <colorant. Accordingly, it is preferred to use {hE
above-nentioned col orant after surfagse nodification. For exanpl E,U igpﬁi 097

the
[

appropriate to hydrophobi se the colorant so as not to inhibjft
pol ynmeri zation. Particularly, many dyes and carbon bl ack cap rafibit

- 55- the pol ynerization, so that attention should be paid
Temperature: 61 °C

Solvent: toluene (reagent grade special)
Standard sample: benzyl (reagent grade special)

First, a AR-average mol concentration
calibration curve is obtained by the benzyl standard
sgmple-;fthe number-average molecular weight {Mn) max-
be calculated from the following equation based on the
sample concentration calculated from the used sample
weight and ;he average mol concentration read from the
calibration curve corresponding to the measured AR for
the sample. -

Mn = sample concentrafion (g/kg)/(average mol
concentration‘(g/kg)

The ester compound may preferably have aﬁ Mn
of 200 -~ 2000, more preferably 500 - 1000.

An ester compound.-having an Mn below 200 is
liable to have to low a melting point and an inferior
an?i-blocking characteristic. An ester compound
having an" Mn exceeding 2000 is liable to show a lower
releasing effect and provide an OHP film having a
lower transparency.

The ester compound used in the present
‘invention may be produced, e.g., by synthesis
including an oxidation reaction, synthesis from a
carboxylic acid or its derivative, or an ester group-
introduction reaction as represented by the Michael

addition reaction. The poly-functional ester used in



As a preferred nethod of surface-treating a dye, a nononer may be
pol ynmeri zed in advance in the presence of the dye. The resu-tant..colored

pol ymer may be added to the pol ynerizabl e nonomer mxture. RE@@A@EME Q’IgHRET
can be treated in the same manner as the dye and can also|b

IO
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a substance capable of reacting wth the surface-functiondl
carbon bl ack, such as pol yor ganosi | 0X&me. The fiXa |

anti-offset characteristic, color mxing range and transpareéency qf. a._tong
may be evaluated in the follow ng nmanner. 1) FixabilityJ Antl-offset
characteri 0 m xi ng _range:.

ester conpg%% £§L§§’ éﬁﬁﬂﬁﬁa e ﬁ%%lfu%?f%?ngfe¥§5lP ge I's added to
provide a E'Si‘:ﬁé@p@ﬁroJ SR ORI dehddtbrl BetweRATRET Cially avall abl e

copier to formyet-unfix nages the toner is a black
toner, thecdpbdxfric acid compound and an alcohol compound, or

-

reaction between an acid halide and an alcochol
compound as represented by the followipg reaction
schemesﬁ

Rl-COOH+R2(0H)n = Ry (OCO-Rj ) +H30

Ry -COC1l+R5(OH),, &= R5(0OCO-R; ),+,HC1

iﬁ-order to have the above ester equilibrium
iéactions proceed to the right sides, an excessive
amount of the alcohol may be used or the reaction may
be performed in an aromatic organic solvent capable of
an azeotrope with water by using a Dean—stark water
separator. It is also possible to synthes&ze the
poly-functional ester by using an acid halide in an

sazomatic organic solvent while adding a base .as a
receptor of aﬁ acid by-produced in the reaction.

The binder -resin for the toner- of the present
invention may for example comprise: "homopolyniers of
styrene and derivatives thereof, such as polystyrene,
poly-p-chlorostyrene and polyvinyltoluene; styrene
copolymers such as styrene-p-chlorostyrene copolymer,
styrene-vinyltoluene copolymer, styrene-
vinylnaphthalene copolymer, styrene-acrylate
copolymer, styrene-methacrylate copolymer, styrene-
methyl-a-chloromethacrylate copolymer, styrene-

acrylonitrile copolymer, styrene-vinyl methyl ether




toner inmages are subjected to fixation by an external hot roller fixing
devi ce equipped with no oil application, thereby evaluatin F%ah bl ,
REPLADEMENS SHEET

and anti-offset characteristic of the toner. | f
color toner for providing nonochromatic or full-color imges{ tTheunfrxed
| mages are subjected to fixation bysgn external hot roller -
- 56- fixing device equipped with no oil applicator, or |{f XAJ}JHW%yﬁphe
fixing device of a commercially available full-color copie ~CLC-5000"
avail able from Canon K K. ) while applying a small amount ot oil (e.g.,
0. 02 g/ AMd-sop@dymen .0 styfieneryimglll ethyllhetbey ceovalyaserng t ' 1
anti-offset -characteristic .

styrene-vinyl methyl ketone copolymer, styrene-

butadiene copolymer, styrene-isoprene coéolymer and
styrene-acrylonitrile-indene copolymer; polyvinyl
chloride, phenolic resin, natural resin-modified
phenolic resin, natural resin—madified malaeic. acid
résin, acrylic resin, methacrylic resin, polyvinyl
acetate, si;icone resin, poiyester resin,
polyurethane,npolyamide,resin, furan resin, epoxy
resin, xylene resin, polyvinyl butyral, terpene resin,
.chmarone—in&ene resin and petroleum resin. Preferred
classes of the binder resin may include styrene
copolymers and.polyester resins. | |

Examples of the comonomer constituking such a
styrens—copolymer together with styrene monomer may .
include=sther vinyl monomers inclusive of:
monocarboxylic acids having a double bond and
derivative thereof, such as acrylic acid, methyl
acrylate, ethyl acrylate, butyl acrylate, dodecyl
acrylate, octyl acrylate, 2-ethylhexyl acrylate,
phenyl acrylate, methacrylic acid, methyl
methacrylate,- ethyl methacrylate, butyl methacrylate,
octyl methacrylate, acrylonitrile, me%hacrylonitrile,
and acrylamide; dicarboxylic acids having a double
bond and derivatives thereof, such as maleic acid,
butyl maleate, methyl maleate and dimethyl maleate;

vinyl esters, such as vinyl chloride, vinyl acetate,



and col or-m xing range and al so obtaining a fixed toner inmage for
eval uation of the transparency. The fixing rollers conprise.a

fluorine- containing resin or rubber. The fixing conditions R' A

of 6.0 mmand a process speed of 90 nm_for fixation on plain

paper, nfd. by N ppon Seishi K.K.),‘éﬁh‘a nip of 6.0 nmandijajpro

speed of 20 mmisec for fixation on an OHP sheet ("Pictorico

copi er, nfd. by Asahi d ass K K ) The fixation test is penf

the-t_errper n%é?a enzoa80 - l[eq{lc] % ;é?qg_‘ %{% alure dontrol while

changi ng t Ut & At an 1 Herenent each.

ERSHEET
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fixability één;yawatﬁgopyléa@bém ButlasRel tmﬁ; WERGREE,N sAchense of

i ncluding an immage ~ havi'ng caused |'ow-t enperature offset) with a | ens

cl eani ng pagervin dPﬁsxﬁ@fméR)kewﬁéi atly V&Y 1PaRaly1 Getonelit dnk at a | oad of

50 g/cnferr],

he fixability is evaluated in terns of a fixing

initiation ﬁﬁﬂpﬁratuéﬁs,TE&&m]aé[ﬁﬁﬁQIDméﬂhyr afruee, Wainghl erdydensity

decrease of the

ether, and vinyl isobutyl ether. These vinyl monomers
may be ussed—-slorpe-or-ip mixtwre of two or more species
in combination Qith the styrene monomer.

The THF-soluble portion of the binder resin
may breferably nave a number-average molecular weight
of 3,000 to 1,000,000.

It is possible that the binder resiﬁ

inclusive of styrene polymers or copolymers has been

crosslinked. or can assume a mixture of crosslinked and.

un—-crosslinked polymers.

7

The crosslinking agent may principaXly be a

compound having two or more double bonds sulceptible

of polymerization, examples of which may include:

aromatic divinyl compounds, such as divinylbenzene,

and divinylnaphthalene; carxboxylic acid esters having

two double bonds, such as ethylene glycol diacrylate,

ethylene glycol dimethacrylate and 1, 3-butanediol
dimethacrylate; divinyl compounds, such as
divinylaniline, divinyl ether, divinyl sulfide and

divinylsulfone; and compounds having three or more

vinyl groups. These may be used singly or in mixture.

The crosslinking agent may preferably be added in a

proportion of 0.001 - 10 wt. parts per 100 wt. parts



I mge after the rubbing is below 10 % The anti-of f set

characteristic i s eval uated

-57- in

terms a lower limt tenperature (lower offset initiation t
or above which offset is unobservable and a higher limt t
(higher offset termnating tenperatu®y at or bel ow which

unobservabl e, respectively by eye observation. Th
range is evaluated by neasuring the gloss of the fixed ina

f
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The toner according to the present invention

can further contain a negative or positive charge

control agent.

Examples of the negative charge control agent

may in;lude: organdg-retal-complexes--and chelate
compounds inclu#ive.of monoazo metal complexes
acetylacetone metal complexes, and organometal
complexes of aromatic hydroxycarboxylic acids and
aromatie dicarﬁoxglic acids. Other examples may
include: aromatic hydroxycarboxylic acids, aromati

mono- and poly-carboxylic acids, and their metal

o]

salts, anhydrjides and esters, and phenol derivatives,

such as bisphenols.

Further examples may include: urea
derivative, metal-containing salicylic acid-based-
compounds, quaternary ammonium salts, calixarene,
silicon compound, styrene-acrylic acid copolymer,

styrene-methacrylic acid copolymer, styrene-acryl-

sulfonic acid copolymer, and non-metallic carboxylic

acid-based compounds.

Examples of the positive charge control agents

may include: nigrosine and modified products thereof

with aliphatic acid metal salts, etc., onium salts

inclusive of quaternary ammonium salts, such as

tributylbenzylammonium l-hydroxy-4-naphtholsulfonate

and tetrabutylammonium tetrafluoroborate, and thei

r




terms of the range between the lower limt tenperature and t
limt tenperature, wherein the gloss value is 7 or higher. QEPnggﬁﬁwT SHEET

Transpar ency The transmittance and haze are neasure !
respect to fixed toner inmmges at varyigg toner wei ghts per uni Arﬂeaﬁ;%ﬂ%7
the transparency is evaluated by the transmittance Tp [%4 ang haze [-] at
a toner weight per unit area of 0.75 ng/cnferr]. The transmittance Tp [%
Hz [-] may be neasured in the follow ng manner. Thé :

{ransm L angholddols Ghcdls OB LImGfoLsnoRFaT LS L el Bd Fake thal of an

OHP sheet per se as usi hg an auto-recordi ng

spect r0ph0tﬁr@tee;rts &hermélfrm&@bﬁehplmeanaaaehyegtbﬁdfpéké he respective
toners (i.e., 650 nmfor a magenta toner, 500 nmfor a cyan toner, and 600
nm for a ygigmenitenathlereof (the laking agents including, e.g.,

phosphotungstic acid, phosphomolybdic acid,
phosphotungsticmolybdic acid, tannic acid, lauric
acid.--gallic =~id, ferricyanates, and ferrocyanates);

. highef aliphatic acid metal salts; diorganotin oxides,
such'a§.dibutyltin oxide, dioctyltin oxide and
diq?clohexyltin oxide; and diorganotin borates, such
as dibutyltin borate, dioctyltin borate and
dicyclohexyltin borate. These may be used sihgly or
in mixture of two or more species. Among these,

' nigrosine compounds and organic quartérnary ammonium
salts arxe particularly preferred.

These charge contred~agents may preferably be
used in a proportion of 0.03% 0 wt. parts,'more
preferably 0.5 - 10 wt. parts, per 100 wt. parts of
the resin component.

As for the toner colorant, examples of the
black pigments may include: carbon black, aniline
black, and acetylgne blégk.

Examples of the magenta pigments may include:
Orange Chrome Yellow, Molybdenum‘brange, Permanent
Orange GTR, Pyrazolone Orange, Benzidine Orange G,
Cadmium Red, Permanent Red 4R, Watching Red Ca salt,
eosine lake; Brilliant Carmine 3B, Carmine 6B;

Manganese Violet, Fast Violet B, Methyl Violet Lake,



- 58- The haze [-] may be neasured by using a hg & .
(" NDH 300A", nfd. by N ppon Hasshoku Kogyo K K.). §§%¥ﬁgFﬁng'SHEET

paranmeters characterizing a toner or toner ingredients rgfgrred to hereip
are those neasured in the follow ng manner. The jheat} 8bABRA88DN
and heat-revolution characteristics4qf- an ester conpound y be eval uat ep
by DSC neasurenent by using a high-accuracy, internal- hgating and

i nput - conpensation type DSC (differential scanning caloritoeter) (e.q..
"DSC-7", nfd. by Perkin- Elnmer Corp.). The measurenent may be perforned
accor di ng MSRAE3E S.8x, ADIGUme/dakey redphicpn axédeg.be taken in the

courses of tenperature |owering and tenperature raisin%, resgectively at a
guinacridone; C.1. Pigment Red 1, 2, 3, 4, 5, &, 7, 8,

8, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 21, 22, 23,
30, 31, 32, 37, 38, 39, 40, 41, 48, 49, 50, 51, 52,
53, 54, 55, 57, 58, 60: 63, 64, 68, él, 83, 87, 88,
89,90 112_ 114, :122, 123, 163, 202, 206, 207, 209;
C.I. Pigment Violet 19; and C.I. Violet 1, 2, 10, 13,
15, 23, 29, 35. "

. Examples of the cyan pigments may include:
C.I. Pigment Blue 2, 3, 15, 16, 17; C.I. Vat Blue 6:
C.I. Acid Blue 45, Indanthrene Blue, Ultramarine,
Cobalt BLue, Alkali Blue Lake, Victoria Blue Lake,
Phthalocyanine,Blue, Fast Sky Blue, Iﬁaanthrene Blue
BC< Chrome Green, chromium oxide, Pigment -Green B,
Malachite Green lLake, and Final Yellow Green G.

Examples of the yellow pigme=ts may include:
Naphthoi Yéllow, Hansa Yellow, Chrome Yellow, Cadmium
Yellow, Mistral Fast Yellow, Navel Yellow, Permanent
Yellow NCG, Tartrazine Lake; C.I. Pigment Yellow 1, 2,
3, 4, 5, 6, 7, 10, 11, 12, 13, 14, 15, 16, 17, 23, 65,
73, 83, 97, 120, 127, 174, 176, 180, 191; and C.I. Vat
Yellow 1, 3, 20. |
These pigmenté.may be uséﬁ iﬁ a quantity

sufficient to provide a sufficient optical density of
a fixed image and more specifically in an amount of
0.1 - 20 wt. parts, preferably 0.2 - 10 wt. parts, per

100 wt. parts of the resin.



tenperature-changing rate of 10 [err]C/ mn., after once

heating a_sanpl

So as to renove the hysteresis. FT-1 R neasure

performed according to the KBr nethod by using, e.g., "
Bi orad Co.). NVR neasurenent may be perforned u
"EX-400" (nfd. by N ppon Denshi K K') at 400 MHz.

exanpl es of ester conpounds wused in-42e present inventio
bel ow. 1) Synthesis of poly-functional ester A1

liter-four-necked flask equipped with a Dinroth reflux c
Dean- St ark wat er - 59-
liter of benzene, 21%P¢) Bfed@ed agcite colorants may incl

the following.

-
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Examples of the magenta dyes may include:

C.I. Solvent Red 1, 3, 8, 23, 24, 25, 27, 30, 49

82, 83, 84, 100, 109, 121; C.I. Disperse Red 9:

’ 81:

C.I.

. Solvent Violet 8, 13, 14, 21, 27; C.l—RispprseViglot

1; C.I. Basic Red 1, 2, 9, 12, 13, 14, 15, 17, 1

8, 22,

23, 24, 27, 29, 32, 34, 35, 36, 37, 38, 39, 40; C.I.

Basic Violet 1, 3, 7, 10, 14, 15, 21, 25, 26, 27
C.I. Direct Red 1, 4; C.I. Acid Red 1; and C.I.

Mordant Red 30.

. 28;

Examples of the cyan dyes may include: C.I.

Direct Blue 1, C.I. Direct Blue 2, C.I. Acid Blue 9,

C.I. Acid Blue 15, C.I. Basic Blue 3, C.I. Basic Blue

5, C.I. Mordgat Blue %, C.I. Direct Green 6, C.I
Basic Green-éwwand.c.l. Basic Green 6.

These dyes may preferably be used in an
amount of 0.1 - 20 wt. parts, more preferably 0.

wt. parts, per 100 wt. parts of the resin.

3 - 10

The toner according to the present invention

can be constituted as a magnetic toner by containing a

magnetic material, which may also function as a

colorant. Examples of the magnetic material used in

the magnetic toner in the present invention may

include: iron oxides, such as magnetite, hematite, and

ferrite; metals, such as iron, cobalt and nickel

. and

alloys of these metals with other metals, such as

re descri bed]

1

2
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1200 g of behenic acid, 200 g of pentaerythritol and p-to esth-+6
acid (0.5 g) were placed and sufficiently stirred for dis FNT'SHEET
foll owed by 7 hours of refluxing and then azeotropic dist |ng of by
openi ng the valve of the water separator. Thereafter, th n{ hfga&g7
sufficiently washed with sodi um bi car bonate, dried and s bjec ed
distilling- of f of the solvent.'ﬂﬂ§%woduct was recrystalllLCU,
washed and purified. The purified product was subj ect ed product was
subjected to IR and NWR anal ysi s for identification of the structure:

The IR SpeCEﬁUthumChééé?isho AS 1R %bﬁ%%&%@EEQiQergEQE The NWR

spectrum chart (Figlre p€aks at’ 'l, 2.3 and
4.1 ppm  FeamihBase H8eYliSuRNhism S0 HMiAIREd dd1id GRSy speetrum and

[err] CG-NWR spectrum the prooduction ‘of poly-functional” ester A-1 having
a struct maagahess, heepémat Ore ishividgIasiR@Gtel)e aid Yanadibwnct i onal
ester A-1 provided the foll ow ng propertles

and mixture of the above.

The magnetic material may preferably have an
.average particle size of at most 2 pm; more -pwsfensioly=
0.1 - 5 pm. The magnetic material may preferably show
a coercive force (Hc) of 20 - 300 Oersted, a
saturation magnefization (og) of 50 - 200 emu/g, and a
residual magnetization (o,) of 2 - 20 emu/g.

The toner may further contain an additive
which may be internally added into toner particles and
externally added outside the toner particles. Such an
additive may preferabl} be in the form of ﬁarticles
having a particle size which is at most 1/5 of the
volume-average partieles--size of the toner particles in
view of its durability when added internally or
externélly. The averagé particle size of an additive
refers to an average pafticle size obtained by
observation of surface states of toner particles
through an electron microscope. Examples of the
additive may include the following.“

' Flowability imparting agéhts, such as metal
oxides inclusive of silicon oxide, aluminum oxide and
titanium oxide, carbon black, and fluorinated carbon.
These materials may preferably be subjected to a

hydrophobicity-imparting treatment.



DSC peak: at 60 [err]C ([err]H: 121 J/g Ref r

1. 47 SP value: 9.1 Har dness: 2.8 Cryst
Vi scosity: 18 cps - 60-
Nunber - aver age nol ecul ar wei ght (nh): 900 Mel ti ng point

[err]C 2) Synthesis of poly-functi od4F ester A-2

liter-four-necked flask equi pped with a Dinroth refl ux condp iser _and._a

Dean- St ar k wat er

ctive index:

REPLACEMENT SHEET
(1) o A¥R 1097

Abrasives, inclusive of: metal oxides such as

strontium titanate, cerium oxide, aluminum oxide,

magnesium oxide, and chromium oxide; nitrides, such as

silicon nitride; carbide, such as silicon carbide;

and

metal salts, such as calcium sulfate, barium sulfate

and calcium carbonate.

Lubricants, inclusive of: powder of fluorine-

containing ‘resins, such as polyvinylidene fluoride,

and polytetrafluoroethylene; and aliphatic acid metal

salts, such as zinc stearate, and -calcium stearate.

Charge-controlling particles, inclusive of:

particles of metal oxides, such as tin oxide, titanium

oxide, zinc oxide, silicon oxide, and aluminum oxide,

and carbon black.

.
14

These additives may be added in a prbportion

of 0.} #9~wt. parts, preferably 0.1 - 5 wt. parts,

per 100 wf. parts of the toner particles. These
additives may be used singly or in combination of

plural species.

The toner according to the present invention

may be used as a one-component type or a two-component

type developer.

For example, a one-component type deveioper

in the form of a magnetic toner containing a magnetic

material in toner particles may be conveyed and

charged on a developing sleeve containing a magnet

therein. A non-magnetic toner free of a magnetic



separator, 2 liter of benzene, 210 g of acetic acid, 1000 g _of stearic

sufficiently stirred for dissolution, followed by 6 hours o
The procedure thereafter was identical -to that in 1) Synthésis cﬁ
poly-functional ester A-1 describedSbove. The thus-synthesiz d1 0 APR 1997
poly-functional ester A-2 showed the follow ng properties: DSC peak

acid, 200 g of pentaerythritol and p-toluenesul fonic acid pEPEﬁpEﬁgmyugHEET
et A

at 45 [err]C ([err]H: 98 J/g Refractive index: 1. SP

value: 9.2 . Hardness: 2.4 Crystallinity: 20 % ARV =
cps RAatepbpl may ﬁ?ﬁﬂpﬁi}ﬂﬂaﬁﬂdcé%§$939nﬁﬁ€§ﬁ§1§fbﬁp?y-functional ester
A3 blade' 8r%a et UEad i Untl S HEvh 33 ngdiRREE Whlih

conveyed thereby.

In case where the toner according to the_
present invention is uséd for constituting a two-
component type developer, the toner is.used.togather.
with a carrier. The carrier need not be restricted
particularly but may principélly coﬁprise a ferrite of
elements such as iron, copper, zinc, nickel, cobalt,

. manganese and chfomium, or a composite of such.
ferrites. The carrier particles may be shaped
spherical, flat or irregular in view of the saturation
magnetization and electrical resistivity. The surface
microscecpic structure, such as surface unevenness, of
the carrier may.21so be controlled desirably.
Generally, the above-~mentioned inorganic oxide or
ferrite may be calcined, and formed into core
particles, which may be then coated with a resin.

. ﬁowever, it is possible to produce a low-density
dispersion type carrier by kneading the inorganic
oxide and a resin, followed by pulverization and
classification, so as to -reduce the locad of the
carrier onto the toner; br to produce'é true-
spherical dispersion carrier by subjecting a mixture
of the inorganic oxide and a monomerx to suppression
polymerization in an aqueous medium.

It is particularly preferred to provide a



a Dinroth

refl ux condenser and a Dean-Stark water separator, 2 liter.of

benzene, 300 g of trifluoroacetic acid, 1200 g of behenic acrd,\‘ @tﬁchgagT

-61- pentaerythritol and p- t ol uenesul foni ¢ acid were placed A
sufficiently stirred for dissolution, followed by 7 hours ref uxwg%ﬁ
The procedure thereafter was identngL to that in 1) Synthe5|s AP 7
poly-functional ester A-1 described above. The thus- synthe? i zed poly-

S

functi onal
[err]C
8.8

ester A-3 showed the follow ng properti es: C peak: at 58

([err]H: 111 J/g Refractive index: 1.46
carrier coated with a resin, etc. The coating may for

SR..\alue.

example be performed by dissolving or dispersing a

coating resin in a solvent, followed by attachment

onto carrier, or by powder mixing of the coating resin

with the carrier. Any known methods may be applied.

Examples of;the—coating_mutacial firmly
applied onto the carrier core particles may include:
polytetrafluoroethylene, monﬁchlorotrifluoroethylene
polymer, polyvinvlidene fluoride, silicone resin,
polyester resin, di-tert-butylsalicylic acid metal-
compound, styrene resin, acrylic resin, polyamide,
polyvinyl butyral, nigrosine, aminoacrylate resin,
basic dyes and lakes thereof, silica fine pqwder and
alumina fine powder. ‘These coating materials may be
used singly or in combination of plural species.

The coating material may be applied onto-the"
core particles in a proportion of 0.1 - 30 wt. %,
preferably 0.5 - 20 wt. %, based on the carrier core
particliles. The carrier_may preferably héve an average
particle size of 10 - 100 pm, more ‘preferably 20 - 50
pm.

A particularly preferred type of carrier may
comprise particles of a magnetic”ferfite such as Cu-
Zn-Fe ternary ferrite surface-coated with a fluorine-
containing resin or a styrene-based resin. Preferred
coating materials may include mixtures of a fluorine

containing resin and a styrene copolymer, such as a



Hardness: 2.7 Crystallinity: 28 % Vi scosity: 16 cps Ma.__ 950
Tnp: 70 C 4) Synthesis of poly-functional ester A-4 }g;ﬁd@@gqﬁgﬂ'SHEET
liter-four-necked flask equipped with a Dinroth reflux condenser-:

Dean- Stark water separator, 2 liter of benzene, 300 g of

trifluoroacetic acid, 1000 g of steadl?le acid, 200 g of pentja rytﬁrﬁfglﬁﬂﬁd
p-tol uenesul fonic acid were placed and sufficiently stirred flor

di ssol ution, followed by 6 hours of refluxing The procedurije thereafter

in 1) Synthesis of functi onal S

id I cal ol
\c,ivggcr : bggt'}é\%’gvé%gég pt%!é”Wr’rt‘ﬂ@?Pz 5&!%6?9 ¥9nEF¥Bﬁﬁ? -BetRYl A 4 showed
t he f0||0W$£{h£%§§¥§§é‘¥%51n anQ %ur §3 [err]C

polytetraluforoethylene and styrene-methyl
methacrylate resin. The fluorine-containing resin may
also be a copolymer, such as vinylidene
fluoride/tetrafluoroethyleng {10/90. - 90/1Qx
copolymer. Other examples of the styrene-based resin
may include styrene/2-ethylhexyl acrylate (20/80 -
80/20) copolymer and styrene/2-ethylhexyl -
acrylate/methyl methacrylate.{20 - 60/5 - _.30/10 - 50)
copolymer. The fluorine-containing resin and the
styrene-based resin may be blended in a weight ratio
of 90:10 - 20:80, preferably 70:30 -~ 30:70. The
coating amount may be 0.01 - 5 wt. %, preferably 0.1 -
1 wt. % of the carrier core.

The coated magnetic ferrite carrier may
preferably include at least 70 wt. % of particles of
250 mesh-pass and 400 mesh-on, and have an average
particle size of 10 - 100 pm more preferahly 20 - 70
bpm. A sharp particle size distribution is preferred.
The above-mentioned coated magnetic ferrite carrier
shows a preferable triboelectric charging performance
for the toner according'to the in&ention and provides
a two-component type developer with improved
electrophotographic performances.

The toner according to the invention and a

carrier may be blended in such a ratio as to provide a



- 62- ([err]H): 102 J/g Refractive index: 1.48 SP_val ue.
8.9 Har dness: 1.8 Crystallinity: 28 % Vi SC@%RFQ{AGEMWSSHEH
Vh: 840 Tnp: 64 [err]C 5) Synthesis of poly-functiongl; eSter—A13—

In a 3 liter-four-necked flask equipped with a Dinroth re
and a Dean-Stark water separator, 2 liter of benzene, 130
acid, 200 g of neopentyl glycol and—-f8tol uenesul fonic aci
and sufficiently stirred for dissolution, followed by 5 h
refluxing. The procedure

3
DU

i N

were. placed

rs of

toner concentration of 2 - 15 wt. %, preferably 4 - 13

wt. %, whereby good results are obtained ordinarily.

At a toner concentration of below 2 wt. %, the image

density is liable to be lowered. Above 15 wt. %,

the

image fog and scattering of toner in ;he apparatus are

be shortened.

The carrier may preferably have a

magnetization of 1000 Oested after magnetic saturation

a

(01000) -of 30.- 300 emu/cm3, further preferably 100 -

250 emu/cm3, for high quality image formation. 1In

exceéss of 300 emu/cm3, there is a tendency that it is

difficult to obtain high-quality toner images. Below

30 emu/cm3

because of decreased magnetic constraint.

']
, carrier attachment is liable to occur

The carrier may preferably>satisfy shape

factor inciuding an SF1 showing a degree of roundness

of at most 180, and an SF2 showing a degree of

unevenness. of at most 250. SFl1 and SF2 may be defined

by the following equations and determined based on

measured values with respect to carrier particles:

obtained by using, e.g., "LUZEX 111" available from

Nireco K.K.:

SF1 { {maximum length)z/area) x /4

(]

SF2

{ (peripheral length)/area) x 1/4mn.

The toner for developing electrostatic images

according to the present invention according to the




thereafter was identical to that in 1) Synthesis of poly-funeti-onat—est
A-1 described above. The thus- synthesized poly-functional &t LBENE! T SHEET

showed the follow ng properties: DSC peak: at 31 [err]C TTerTTH™
106 J/ g Refractive index: 1.47 SP val ue: 8.8 Hardngsa:glﬂgg.ﬁg7
Crystallinity: 26 % Vi scosity: 7-gps Wh: 705 i

- 63- Tnp: 40 [err]C L

pulverization process may be produced by sufficiently
mixing a binder resin, the ester compound, pigment,

dye or a magnetic material as a colorant, and optional

_additives, such as a charge control agent and others,

by means of a mixer such as a Henschel mixer or a ball
mill; -then-~melting and kne=zd#ing the mixture by hot
kneading means such as hot rollers, kneader and
extruder to disperse or diséolve the resin and others;
cooling and pulverizing the mixture; and subjecting
.the pulverized broduct to classification to recover
the toner of the present invention.

Further, the toner may be sufficiéntly
blenéed with another desired additive; such as a.
flowability-improving agent, by a mixér, such as a
Henschel mixer to attach the additive to the toner
particles, whereby a toner according to thé???&%ent
invention is produced.

The toner according to the present invention
may also be produced through' a polymerization process
in the following manner. °"Into a polymerizable
monomer, the ester compound, a colorant, a charge
control agent, a polymerization initiator and another
optional additive are added and';niférmly dissolved or
dispersed by a homogenizer or an ultrasonic dispersing
device, to form a polymerizable monomer mixture, which
is then dispersed and formed into particles in a

dispersion medium containing a dispersion stabilizer




6) Synthesis of poly-functional ester A-15 In a 3 {ep P
liter-four-necked flask equipped with a Dinmroth reflux con éﬂ%@ﬁﬁgﬁﬁNI SHEET
Dean- Stark water separator, 2 liter of benzene, 750 g of behenic acid,
200 g of 2-butyl-2-ethyl-1,3 propanadi ol and p- tol uenesul fionji c{ §cA@Risae
pl aced and sufficiently stirred for-ghssolution, followed by {5 hours of

refl uxi ng. The procedure thereafter was identical to that ijn IJ SYynThAesTS
of poly-functional ester A-1 described above. The thus-synthesjzed
poly-functional ester A-15 showed the follow ng properties: DSC peak:
at 46 [errpc an emplgifiey by momany pf a stHFTCt |RRMATHIST OF. 48 SP
value: 8.7 Hardness: 2.6 Crystalljninx: %9 % Vi scosity:

33 cps hopegepjger. Thereafter, the’ 'stirring may be

continued in such a degree as to retain the particles
of the polymerizable monomer mixture thus formed and
prevent the sedimentation of the parficles. The
_palvmerization may be performed at a temperatuse—af—et
least 40 ©C, generally 50 - 90 °C. The temperature
can be raised at a latter sfage of the polymerization.
It is also pqssible to subject a part of the aqueous
system to distiilation in a latter stage of or after
the polymerization in order to remove the yet-
polymerized part of the po;ymerizable monomer and a
by-product which can cause an oder in the toner
fixation step. After the reaction, the produced toner
particles are washed; filtered out, and dried. In the
suspension polymeriza%éen'or emulsion polymerization,
it is geﬂerally preferred to use 300 - 3000 wt. parts
of water as the dispersion medium per 100 wt. parts of
the monomer mixture. /
The average particle size of a toner may be
measured by a Coulter Counter (e.g., "Model TA-II"
available from Coultér Electronics Co.). The toner
may preferably have a weight-ave;age“particle size of
0.1 - 12 pm and a variation coefficient of 8 - 40 % at
the weight-average particle size. The toner may
preferably have shape factors including an SF1l showing

a roundness of 100 < SF1 < 150, and an SF2 showing an



Tnp: 50 [err]C 7) Synthesis of poly-functional ester A-21

In a 3

liter-four-necked flask equipped with a Dinmroth reflux con
Dean-Stark water separator, 2 liter of benzene, 630 g of

500 g of cetyl alcohol and p-toluenesulfonic acid were plgcgd and

sufficiently stirred for dissolution,-s1-

- 64- followed by 5 hours of refluxing. The procedure t
identical to that in 1) Synthesis of poly-functional estern
above. The thus- synthesized poly-functional ester A-21 sh

L AL ERERT SHEET
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héreafter was
-1 descri bed
owed the

fol | owi ng pyopesnress of 100 < SF2 < 200.

In the case of directly producing the toner
through the polymerization proéess, the monomer may be
a vinyl-type monomer, examples of which may include:
styrene and its derivéfives such as.étyrene, o-
mathylstvrene, . m~methvlstyrene, p—methylstyrene, o2
methoxystyrene, and p-ethylstyrene; acrylic acid
esters such as methyl acryléte, ethyl acrylate, n-
butyl acrylate, isobutyl acrylate, n-propyl acrylate,
n-octyl acrylate, dodecyl acrylate, 2—ethylhexy1
acrylate, stearyl acrylate, 2-chloroethyl acrylate,
and phenyl acrylate; methacrylic acid esters such as
methyl methacrylate, ethyl methacryléfe, n-propyl
methacrylate, n-butyl methacrylate, isobut?l.
methécrylate, n-octyl methacrylate, dodecyl
methacrylate, 2-ethylhexyl- mebhacrylate, stearyl
methacrylate, phenyl methacrylate, dimethylaminocethyl
methacrflate, and diethylaminoethyl methacrylate;
acrylonitrile, methacrylonitr;le, and acrylamide.
These monomers may be used singly or in mixture of two
or more species.

The polymerizable monomer mixture to be used
for toner production fhrough thehéol&merization
process may contain as an additive a polymer or
copolymer having a polar group.

Examples of such a polar polymer or copolymer

may include: polymers of nitrogen-containing monomers,



DSC peak:
SP val ue:
cps
B1
condenser

nontani ¢ acid, 200 g of 2,2-dinethyldcCtanol and p-tol uenésul fichi AP
were placed and sufficiently stirred for dissolution, foll gwed by 7 houris
of refluxing and then azeotropic distilling-off by opening the valve of

the water sarfiaradl @imethgnaaiheethilemeonaeny1aes andf fi citent Ly washed—w+H

at 49 [err]C ([err]H: 130 J/g Refractive index: 1.48
9.6 Har dness: 3.4 Crystallinity: 21 % Viscosity:
Vh: 645 Tnp: 50 [err]C 8) Synthesis of nnnog F"Vi v 14

In a 4 liter-four-necked flask equi pped with bl S
and Dean-Stark water separgtor, 2 liter of benzeme, 720 i@%

sodi um bi carbonate, dried and

diethylaminoethyl methacrylate, and copolymers thereof

with other monomers such as styrene and unsaturated

carboxylic acid esters; polymers of nitrile monomers,

such as acrylonitrile, halogen-containing monomers,
such as vinyl chloride, unsatura%ai-éa:hcxyiie—acﬁﬁsT
such as acrylic acid and methacrylic acid, unsaturated
dibasic acid, unsaturated dibasic acid anhydrides and
nitro-type monomers, and copolymers with another
monomer, such aé styrene; polyester:-and epoxy resins.
Specific exampleé of the polymerization
initiator usable in the present invention may include:
azo- or diazo-type polgmerization initiators, such as
2,2'—azobis—(z,4-dimethylva1eronitrile),'i,z'-
azobisisobutylon‘friie, 1,1'-azobis{cyclohexane-2-
carboritrile), 2,2'-azobis-4-methoxy-2, 4-
dimethylvaleronitrile, azobisisobutyronitrile; and
peroxide-type polymerization initiators such as
benzoyl peroxide, methyl ethyl _ketons.peroxide,
diisopropyl peroxycarbonate, cumene hydroperoxide’, t-
butyl hydroperoxide, di-t-butyl peroxide, dicumyl
peroxide, 2,4-dichlorobenzoyl peroxide, lauroyl
peroxide, 2,2-bis(4,4-t-butylperoxycyclohexyl)propane,
and tris(t-butyl)peroxytriazine, and polymeric
initiators having a peroxide group in their side
chains; persulfates such as potassium persulfate and

ammonium persulfate; and hydrogen peroxide.



subjected to distilling-off of the solvent. The product was
recrystallized, washed and purified. The thus obtained nngﬁﬁuEMQﬁngpl FE
ester B-1 provided the L 05 _mwieLLo$i¢T

properties: DSC peak: at 61 [err]C ([err]H: 115 Jgg Eﬁ&
I ndex: 1.48 SP value: 8.1 Har.gness: 2.8 Cryst| 'Ilﬁﬁtﬁ'ﬁz /o
Vi scosity: 13 cps Wh (VPO net hod): 535 Tp; 74 [ery]iC

- The polymerization initiator may generally be
in the range of about 0.5 - 10 wt. % based on the
weight of the polymerizable monomer. The
polymerization initiators may be used singly or
mixture. ” |

In production of the polymer&zat%cﬁ%prucess
toner by emulsion polymerization, dispersion
polymerization, suspension-polymerization, seed
polymerization or polymerization utilizing salting
out, it is preferred to use a dispersion stabilizer in
the dispersio medium. Examples of the inorganic
Adispersion stabilizer may include: tricalcium
phosphate, magnesium ghosphate, aluminum phosphate,
zinc phosphate, calcium carbonate, magnesium
carbonate, catcium hydroxide, magﬁesium hydroxide,
aluminum hydroxide; calcium metasilicate, calcium
sulfate, sarium sulfate, bentonite, silica, and
alumina. Exampleé of the organic dispersion
-stabilizer may include: polyvinyl alcohol, geiatin,.
methyl cellulose, methyl hydroxypropyl cellulose,
ethyl cellulose, éarboxymethyl cellulose sodium salt,
polyacrylic acid and its salt, stgrch, polyacrylamide,
polyethylene oxide, hydroxyétearic écid—g—methyl
methacrylate-eu-methacrylic acid copolymer, and
nonionic or ionic surfactants.

In emulsion polymerization, there may be used

anionic surfactant, cationic surfactant, amphoteric



The nol ecul ar wei ght distribution of the nono-functional ester B-1 was
nmeasured according to HPLC (high performance liquid chro j il
foll owi ng manner. A sanple sol ution was obtai ned by dissol&?pL 5§Egﬂ@¥?
nmono-functional ester at a concentration of 1.0 %in chlofo org&
Separately, solvent chl oroform\/vas_(%f_ssed t hr.ough a conbi aii dnl AAPR ﬁgﬁ?ra
pol ystyrene gel colums -(e.g., "JA 1H" and "JAIGEL 2H} available from
Ni ppon Bunseki Kogyo K. K.) at arate of 3.5 m/mn., and then about 3.5 ni
of the sanple solution was injected for HPLC by using an tefractive . |
i ndex) detsedf@ictant or nonidhfct Susfabtarhed tiide cddidpaisegram of the
nmonof uncti onal ester conpound was very sharp, thus indicating a high
purity, wstabindtzerasl magxpaafleraphy heéi gsedixine omy eartowmtaldzyZsed provi ded
broad chromatograns even if they were subjected to HPLC

- 30 wt. parts per 100 wt. parts of the polymerizzhiz

monomer mixture.

In the case of using an inorganic dispersios
stabilizer, a'commer&%ai&y~avaé&ab&e"g%educt can a2
used as it is, but it is also possible to form the
stabilizer in situ in the dispersion medium so as to
obtain fine particles thereof.

In or&er to effect fine dispersion of the
dispersion stabilizer, it is also effective to usae
0.001 - 0.1 wt. % of a surfactant in combination,
thereby promoting the prescribed function of the
stabilizer. Examples of the surfactant méy\include:
sodium dodecylbenzenesulfonate, sodium tetradecyl
sulfate, sodium pentadecyl sulfate, ‘sodium octyl
sulfate, sodium oleate, sodium laurate, potassium
stearate, and calcium stearate.

Regarding the—colorant to be.used for toner
pfoduction by polymerization, it is ‘necessary to pay
attention to the polymerization-inhibiting function
and transferability to the aqueous phase of the
colorant. Accordingly, it is preferred to use the
above-mentioned colorant after surface modification.
For example, it is appropriate to hydrophobise the
colorant so as not to inhibit the polymerization.

Particularly, many dyes and carbon black can inhibit



- 66-

after distillation. 9) Synthesis of nono-functional ester B-2

In a 4 liter-four-necked flask equi pped wwth a Dinroth reft—eondes
and a Dean-Stark water separator, 2 liter of benzene, 530 aﬁgiﬁbﬁﬁENTcSHEET

acid, 200 g of 2,2-diethyl heptanol and p-tol uenesul fonic ra~Were placed
and sufficiently stirred for dISSO|U&% n, followed by 6 hcur oé Rl%
refl uxi ng. The procedure thereafter é) %@nt esi
of nono-functional ester B-1 described above. The thus-syrtrﬂs:zcd
nmono-functional ester B-2 showed the follow ng properties:

at 59 C

|dent|cal to that n

DSC peak:

thel 8o1yhbrizd0for! Gso thateit@aid i6h idHiNa bedBaid.
As a preferred method of surface-treating a dye, a
monomer may be polymerized in advance in the presence
of the dye. The resultant colored'polymer may be
added to the polymerizable monomer mlxture. Carbon
black can be treated in eha—gﬁmeuﬁaaﬁe;—asstha_dye and
can also be treated with a substance capable of
reacting with the surface-functional group of the
carbon black, such as polyorganosiloxane.

The_fikability, anti-offset characteristic,
color mixing range and transparency of a toner may be
evaluated in the following manner.

1) Fixability, Anti-offset characteristic and Color-
mixing range: a

To a toner containing an ester compound, an
appropriate amount of external additive is -added to
provide a developer. The developer is used in a
commercially available copier to form yet-unfixed
images.

If the toner is a black toner, the unfixed
toner images are subjected to fixation by an external
hot roller fixing device equipped“with no oil
application, thereby evaluating the fixability and
anti-offset characteristic of the toner.

If the toner is a color toner for providing
monochromatic or full-color images, the unfixed images

are subjected to fixation by an external hot roller




SP val ue: 8.4 Hardness: 1.9 Crystallinity: 29 % Viscosity:

17 cps M (VPO net hod): 530 Trp: 71 [err]C 10) Sy irs LLT
mono-functional ester B-3 In a 4 Iiter-four-neckedq$ CEMENT o1 E‘

with a Dinroth reflux condenser and a Dean-Stark water separ tfr, % Iib?r
of benzene, 540 g of stearic acid, 200 g of 4-ethyl heptanol| and 0 APR 18

p-tol uenesul fonic acid were placed éﬁ%‘sufficiently stirred fior
di ssol uti on, -67- fol llowed by 7 hours

of refluxing. The procedure
fixing device equipped with no oil applicator, or

fixation by the fixing device of a commercially
available full-color copier ("CLC-5000" available from
Canon K.K.) while applying a small amount of oil
(e.g., 0.02 g/A4-size) onto a fixing roller, thereby
exalnating-the fixability, anti—offsét.characteristic
and color-mixing range and'also obtaining a fixed
toner image for evaluation of the transparency.

The fixing rollers comprise a fluorine-
containing resin or rubber. The fixing conditions’
include a nip of 6.0 mm and a process speed of 90 mm
for fixation on plain paper ("SK paper, mfd. by Nippon
Seishi K.K.), ‘and a n%p of 6.0 mm and a process speed
of 20 mm/sec for fixation bn an OHP sheet k”Pictorico
Trapen® for copier, mfd:lﬁy'Asahi Gkess K.K.). The
fixation test is performed in the -temperature range of
80 - 230 dC under temperature control while changing
the temperaturé at an increment of 5 °C each.

._._The.fixability is evaluated by rubbing a
fixed toner image (in a sense of including an image
having caused low-temperature offset) Qith a lens
cleaning paper ("Dasper (R)", mfd. by Ozu Paper, Co.,
Ltd.) at a load of 50 g/cmZ, and the fixability is
evaluated in terms of a fixing initiation temperature
Tpx (°C) at or above which the density decrease of the
image after the rubbing is below 10 %.

The anti-offset characteristic is evaluated



t hereafter

was identical to that in 8) Synthesis of nono-functional ester

B-1 descri bed above. The thus- synthesized nono-functional ester B-3

showed the follow ng properties: DSC peak: at 62 [err] €

([err]H: 122 J/g Ref racti ve index 1.48 SP val ue: |{ BFRLACEMENT SHEET
Har dness: 2.2 Crystallinity: 319 Viscosity: 18 cps | = WA (VPO
nmet hod) : 450 Tp: 75 [err]C 15 Synt hesi s of nono-fun¢t oxTad %my
B-4 In a 4 liter-four packed fl ask -equi pped with ot

reflux condenser and a Dean-Stark water separator, 2 liter of

g of behengg f&tfls a 208k Of i it @cgdémlﬁ@lumﬂwﬁwes | fonic acid
rre

were placed and sufficiently sti

2) Transparency

for dissolution
initiation temperature)} at or above which offset is

unobsefvablé and a higher limit temperature (higher
offset terminating temperature) at or below which
offset is unobservable, respectively by eye
observation. |

The color-mixing range is evaluated by
measuring the gloss of the fixed images obtained in
the non-offset rggion by a handy gloss checker ("IG-
310", mfd. by Hériba Seisakusho K.K.) and evaluated in
terms of the range between the lower limit temperature
and the higher limit temperature, whe:ein the gloss

value is 7 or higher.

The transmittance and haze are measudred wifh
respect to fixed toner images at varying toflerweights
per unit afea, and the transparency is evaluated by
the transmittance Tp [%$] and haze [-] at a toner
weight per unit area of 0.75 Wg/cm?. The
transmittance Tp [%$] Hz [-} may be measured in the
following manner.

The transmittance Tp [%]“of an OHP image is
measured relative to that of an OHP sheet per se as Tp
= 100 % by using an auto-recording spectrophotometer
at maximum absorption wavelengths for the respective

toners {(i.e., 650 nm for a magenta toner, 500 nm for a

cyan toner, and 600 nm for a yellow toner).




foll owed by 6 hours of refluxing. The procedure thereafter{masdeenLLcamemm
to that in 8) Synthesis of nono-functional ester B-1 descriBEB| AGEMENT SHEET

t hus- synt hesi zed nono-functional ester B-4 showed the fol

properties: DSC peak: at 55 [err]C ([err]H: 111 J/
-68- Refractive index: 1.49 gg_ SP value: 8.5

WG
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Crystallinity: 36 % Vi scosity: 22 cps

The haze [-] may be measured by using a haze
meter ("NDH~300A", mfd. by Nippon Hasshoku Kogyo
K.K.).

Other parameters characterizing a toner or
toner ingredients referred to herein are those
measured in the following manner.

The heat-absorption and heat-revolution
characteristics of an ester éompound may be evaluated
by DSC measurement by using a high-accuracy, internal-
heating and input-compensation type DSC (differential
scanning calorimeter) (e.g., "DSC-7", mfd. by Perkin-
Elmer Corp.). The measurement may be performed
according ASTM D3418-82. A DSC curve may
appropriately be taken in the courses of temperature
lowering and tempera*ure raising, respectively at a
temperature-changing zase of 10 °C/min., after once
heating a sample so as to remove the hysteresis.

FT-IR measurement may be performed éccording
to the KBr method by using, e.g., "FTS 60A" {mfd. by ._
Biorad Co.).

NMR measurement may be performed using, e.g.,
"EX-400" (mfd. by Nippon Denshi K K.) at 400 MH=z.

Some synthesis examples of ester compounds
used in the present invention are described below.

1) Synthesis of poly-functional ester A-1
In a 3 liter-four-necked flask equipped with

a Dimroth reflux condenser and Dean-Stark water




Mh (VPO net hod): 510 Tnp: 66 [err]C 12) Synthesis of poly-functional

ester C1 In a 4 liter-four-necked flask equi pped mﬁﬂﬁF' i 4
reflux condenser and Dean-Stark water separator, 2 liter of b nfggﬁgEgggqgsHEE}

of trifluoroacetic acid, 1700 g of behenic acid, 200 g of glyceérql,a
1 0k 1097
C

p-tol uenesul fonic acid were placed ard9-sufficiently stirred for
di ssolution, followed by 7 hours of refluxing and then azeotr ¢p
distilling-off by opening the valve of the water separator. hereafter,
the content was sufficiently washed with sodi um bi carbonat e, '
subj ect ed tPRREAYOTI ngy-1ikdgr off henzepsl.v@A0. aTied FCeddst aRAS .
recrystallized washed and purjfied. The thus-obtained poly- _functional

ester CG1 pH)Q/‘? 2Pt RerioiHE Fth& Qfepentaerydbrdtol. agd 61 [err]C

(Lerr]H: ]gékg{éénesulfonic acid (0.5 g) were placed and

sufficiently stirred for dissolution, followed by 7
hours of iefluxing ana then azeotroéic distilling-off
. .-bv_opening the valve of the water separator. -

Thereafter, the content was sufficiently washed with
sodium bicarbonate, dried énd subjected to distilling-
off of the solvent. The product was recrystallized,
washed and purified. The purified product was
subjected product was subjected to IR and NMR analysis
for identification of the structure. The IR spectrum
chart is shown as Figure 1 attached hereto. The NMR
spectrum chart (Figure 2) showed peaks at‘0.8, 1.25,
1.6, 2.1, 2.3 and 4.1 ppm. Erom these results and
also obtained H-H cosy spectrum—and 13C-—NMR spectrum,
the production of poly-functional ester A-1 having a
structure shown héreinbefore is suggested. The poly-
functional ester A-1l provided the following
properties: -

DSC peak: at 60 °C

(AH): 121 J/g

Refractive index: 1.47

SP value: 9.1

Hardness: 2.8

Crystallinity: 34 %

Viscosity: 18 cps



Refractive index: 1.48 SP val ue: 8.8 Har dness:
- 69- Crystallinity: 20 % Vi scosity: 12 cps
72 [err]C 13) Synthesis of poly-functional ester C2

liter-four-necked flask equipped with a Dinroth reflux con
110 g of a

Dean-Stark water separator, 2 liter_g§_benzene,

1200 g of behenic acid, 200 g of 1,2, 6-hexanetriol and

Number-average molecular weight (Mn):
Melting point (Tmp): 73 OC

2) Synthesis of poly-functional ester A-2

2.

900

8
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In a 3 liter-four-necked flask equipped with

a Dimroth reflux condenser and a Dean-Stark water

separator,

2 liter of benzene—-El“—“Mffvaceule-aeééﬁ

1000 g of stearic acid, 200 g of pentaerythritol and

p—-toluenesulfonic acid were placed and sufficiently

stirred for dissolution,

refluxing.

that in 1) Synthesis of poly-functional ester A-1

described above.

ester A-2 showed the following properties:

DSC peak: at 45 ©C

i): 98 J/g
Refractive index: 1.47
SP vaiue: 9.2
Hardness: 2.4
Crystallinity: 20 %
Viscosity: 12 cps
Mn: 800
Tmp: 50 °c

3) Synthesis of poly-functional ester A-3

followed by 6 hours of

The'procedure thereafter was identical +to

The thus-synthesized poly-functional

In a 3 liter-four-necked flask equipped with

a Dimroth reflux condenser and a Dean-Stark water

separator, 2 liter of benzene, 300 g of

trifluoroacetic acid,

1200 g of behenic acid, 200 g of



p-tol uenesul fonic acid were placed and sufficiently stirregtnr , -

di ssolution, followed by 6 hours of refluxing. The procedufBEﬁh&Ga@£N¥ﬁSHEET

was identical to that in 12) Synthesis of poly-functional esfer C1

descri bed above. The thus-synthesized poly-functional estef C {§g§4pqgghe
-03 1 J/g

foll ow ng properties: DSC peak: at 55 [err]C ([ery]

Refractive index: 1.49 SP val ue-9 Hardness: 1.9

Crystallinity: 25 % Viscosity: 12 cps . vh: 850 Tnp: 63 [err]C
14) Synthesis of poly-functional ester C3 In a 4

|1 ter- four - neeked: ARk SAURP § ilneRuReBha S8 W-0pIgREE" and @

and sufficiently stirred for dissolution, followed by
7 hours of refluxing. The procedure thereafter was
.identical to that in 1) Synthesis of_poly-functional
ester A-1 described above. The thus-synthesized poly-
functional ester A-3 showed the folloﬁing ==3perties:

DSC peak: at 58 °C

(AB): 111 J/g

Refractive i?dex: 1.46

SP value: 8.8

Hardness: 2.7

Crystallinity: 28 %

Viscosity: 16 cps

Mn: 950

Tmp: 70 %C-
4) Synthesis o ly-functional ester A-4

Ih a 3 liter~four-necked flask equipped wifh

a Dimroth reflux condenser and a Dean-Stark water
separator, 2 liter of benzene, 300 g of —
trifluorocacetic acid, 1000 g of stearic acid, 200 g of
pentaerythritol and p-toluenesulfonic acid were placed
and sufficiently stirred for dissg;ption, followeé by
6 hours of refluxing. The procedure thereafter was
identical to that in 1) Synthesis of poly-functional
ester A-1 described above. The thus-synthesized poly-
functional ester A-4 showed the following properties:

DSC peak: at 53 °cC



- 70- separator, 2 liter of benzene, 1750 g of nontanic acid, 200 g of
1, 4-cycl ohexanedi ol and p- toluenesul fonic acid were placed}ass ‘

sufficiently stirred for dissolution, followed by 7 hours of '-rdm
The procedure thereafter was identical to that in 12) Synthesjis of
poly-functional estar C1 described gwwve. The thus-synthesiz
poly-functional ester C 3 showed the follow ng properties:

at 64 [err]C ([err]H: 125 J/g Refractive index: 1
8.7 Har dness; 3.4 "Crystallinity: .28 % b
(AH): 102 J/g

Refractive index: 1.48
SP value: 8.9
Hardness: 1.8
Crystallinity: 23 %
Viscosity: 18 cps

Mn: 840

Tmp: 64 °C

5) Synthesis of poly-functional ester A-13

In a 3 liter-four-necked flask equipped with

a Dimroth reflux condenser and a Dean-Stark water
separator, 2 liter of benzene, 1300 g of stearic acid,
200 g of neopentyl glycol and p-toluenesulfonic acid
were placed and sufficiently stirred for -dissolution,
followed by 5 hours of refluxing. The procedure
thereafter was identical to that in 1) Synthesis of
poly-functional ester A-1 described above. The thus-
synthesized poly-functional ester A-13 showed the
foilowing.properties*-

DSC peak: at 31 °C

(AH): 106 J/g

Refractive index: 1.47

SP value: 8.8

Hardness: 1.8

Crystallinity: 26 %

Viscosity: 7 cps

Mn: 705



Vi scosity: 15 cps vh: 950 Tnp: 77 [err]C 15) Synthesis of

poly-functional ester C 4 In a 4 liter-four-necked fl ask eqU|pped

with a Dinroth reflux condenser and a Dean-Stark water sgpatater

of benzene, 1750 g of nmontanic acid, 200 g of 1,2- cycloheﬂéﬁﬁ@ﬁﬁENﬁNﬁ $HE%T

t ol uenesul fonic acid were placed and-ggdficiently stirredfqr-di"$SOrution

foll owed by 7 hours of refluxing. The procedure thereafter sggdgg EF?

to that in 12) Synthesis of poly-functional ester CG1 dedcriib

The thus-synthesi zed polLy-functional
Tmp: 40 ¥C

6) Synthesis of poly-functional ester A-15

In a 3 liter-four-necked flask equipped with

a Dimroth reflux condenser and a Dean-Stark water
separator, 2 liter of'benzene, 750 g of behenic acid,
200 g of 2-butyl-2-ethyl-1, 2-®rspansdinl-and p-
toluenesulfonic acid were placed and sufficiently
stirred for dissolution, foilowed by 5 hours of
refluxing. The procedure thereafter was identical to
that in 1) Synthesis of poly-functional ester A-1
described above. The thus-synthesized poly-functional
ester A-15 showed the following properties:

DSC peak: at 46 °C

(AH): 109 J/g P

Refractive index: 1.48

SP value: 8.7

Hardnéss: 2.6

Crystallinity: 30 %

Viscosity: 33 cps

Mn: 615

Tmp: 50 ©C

7) Synthesis of poly-functional e§ter A-21

In a 3 liter-four-necked flask equipped with
a Dimroth reflux condenser and a Dean-Stark water
separator, 2 liter of benzene, 630 g of phthalic acid,
500 g of cetyl alcohol and p-toluenesulfonic acid were

placed and sufficiently stirred for dissolution,



ester G4 showed the foll ow ng properties: DSC peak: at 58 [err]C

([err]H: 101 J/g Refractive index: 1.50 SP val ue:

8.7

Har dness: 1.8 Crystallinity: 36 % Viscosity: 33 cpS ?

Tnp: 69 [err]C Her ei nbel ow, Exanpl es and Conparat i HBEP Q , EéﬁbgHE
toner production and evaluation are ggscribed. Exanple 1

Styrene-butyl acryl ate/divinyl benzene (80/ 16/ 4 by meight)1c6phP&m§W
1000 wt. parts (Mv (wei ght -average nol ecul ar weight) F | ca.

5x10[err];

.

Rl (refractive index at 25 [err]C) = 1.57)
followed by 5 hours of refluxing. The procedure

thereafter was identical to that in 1) Synthesis of
poly-functional ester A-1 described above. The thus-
synthesized poly-functional ester A-21 showed the
following properties:

DSC peak: at 49 °C

(AB): 130 J/g

Refractive index: 1.48

SP value: 9.6

Hardness: 3.4

Crystallinity: 21 %

Viscosity: 6 cps

‘Mn: 645

Tmp: 50 °C

8) Synthesis of mono-functional ester Bl

In a 4 liter-four-necked fieask~equipped with
a Dimroth-reflux condenser and Dean-Stark water

separator, 2 liter of benzene, 720 g of montanic acid,

200 g of 2,2-dimethyloctanol and p-toluenesulfonic

acid were placed and sufficiently stirred for
dissolution, followed by 7 hours of refluxing and then
azeotropic distilling-off by opening the valve of the
water separator. Thereafter, the c;ntent was
sufficiently washed with sodium bicarbonate, dried and
subjected to distilling-bff of the solvent. The
product was recrystallized, washed and purified. The

thus obtained mono-functional ester B-1 provided the

ET

|



Magnetic iron oxide 800 wt.parts

(Dav (average

particle size) = 0.25 pm (Ms (saturation nmagneti zat|on)..=-.60 .emi.g)
(M (residual magnetization) = 10 enu/ Q) Hc (coerci ve REM_K@ME‘N?%EE’[
oer st ed, respectively nmeasured at or after magngttzat--en—at
10 kil o- oersted) D-t- butylsallc lic acid netal , .
-72- conpound g' 20 wt . paftp 1 0 APR 1897
Pol yfunctional ester A-1 40 wt . parts The above
ingredients were prelimnarily bl ended and then nelt-kneaded through a
tmﬁn-scre¥/ kneading extruder. After cooling, the kneaded preduct—
ellowing properties:

DSC peak: at 61 °C

(AH): 115 J/g

Refractive index: 1.48

SP value: 8.1

Ha_dnwusz 2.8

Crystallinity: 20 %

Viscosity: 13 cps

Mn (VPO method): 535

Tmp; 74 °C
The molecular weight distribution of the

mono-functional ester B-1 was measured according to

HPLC (high performance.liquid chromatography) in the
following manner. A sample solution was oﬁtained by
dissolving the mono-functionadl ester at a
concentration of 1.0 % in chloroform. Separately,
solvent chloroform was passed through a combination of
plural polystyrene gel columns (e.g., "JAIGEL 1H" and
"JAIGEL 2H" available from Nippon Bunseki Kogyo K.K.)
at a rate of 3.5 ml/min., and then about 3.5 ml of the
sample solution was injected for HPLC by using an'RI
(refractive.index) detector. |

The thus obtained HPLC chromatogram of the
monofunctional ester compound was very sharp, thus
indicating a high purity, while natural wax and
synthetic wax conventionally used provided broad

chromatograms even if they were subjected to HPLC



was coarsely crushed and finely pulverized by a pulverizer utilizing a jet

air stream followed by

a nmagnetic toner having a weight-average particle size of REF{ABEME}H%SHEET

magnetic toner in 100 wt. parts was blended with 0.7 wt. pargt

hydr ophobi ¢ colloidal silica fine pggder externally added it He

a magnetic toner conprising toner particles carrying

silica fine powder on the surface thereof. The peti.c. toner

was charged in a comercially avail able el ectrophot cgraphi c copier

(" NP- 8582"aftataidiahlia iat@awnCanon K K. ) to formyet un-
whi ch were then subj ect ed to

anti-of f s &

obtai n

| mages,

classification by a pneumatic cl agsif.ler.to-6bt-ad

0.

™

e

The results are sunnarlzed in Tabl e 1‘ appearlng herei nafter.
Styrene/ butyl acrylia@ & di ‘ilvgiroéepsnaecked flask equipped with

a Dimroth reflux condenser and a Dean Stark water
separator, 2 liter of benzene, 530 g of behenic acid,
200-a.pf_ 2,2-diethylheptanol and p-toiuenesulicaécu
acid were placed and sufficiently stirred for
dissolution, followed by 6 ﬁours of refluxing. The
procedure theregftg; was identical to that in 8)

Synthesis of mono-functional ester B-1 described

above. The thus-synthesized mono-functional ester B-2

showed the following properties:
DSC peak: at 59 °C
(AH): 109 J/g o
Refractive index:* 1.48
SP value: 8.4
Hardness: 1.9
Crystallinity: 29 $%
Viscosity: 17 cps
Mn (VPO method): 530
Tmp: 71 ©C

10) Synthesis of mono-functional ester B-3

In a 4 liter-four-necked flask equipped with
a Dimroth reflux condenser and a Dean-Stark water
separator, 2 liter of benzene, 540 g of stearic acid,
200 g of 4-ethylheptanol and p-toluenesulfonic acid

were placed and sufficiently stirred for dissolution,

f | wpd t-ofret

evaluatlon of fixability and
: > bed herei nbefore.
Exanpl e 2




(80/ 16/ 4) copol yner 1000 wt . parts (Mv = ca.
5x10[err]) Magneti c iron oxide 800 wt.parts
-73- (Dav. = 0.25 [err]m M = 60 emu/ g, M | [ e ere
= 120 oersted) D -t-butylsalicylic acid netal cowﬁffﬁ” %EET
20 wt. parts Pol yfunctional esters7A 3 40 wt .jparts A
magnetic toner was prepared and evaluated in the same manngr ias{ gnAERaKBT e
1 except for the use of the above ingredients. The nagnetijc it oner

| ne—powder)

(substantially excluding the hydrophobic colloidal silica f
showed a m%?k#%

wed dnagek hung Afe refluxing. The procedure

thereafter was identical to that in 8) Synthesis of
mono-functional ester B-1 described above. The thus-
synthesized mono-functional ester B-3 showed the
following properties:'.

DSC peak: at 62 °C

(AH): 122 J/g

Refractive index: 1.48

SP value: 9.2

Hardness: 2.2

Crystallinity: 31 %

Viscosity: 18 cps

Mn (VPO method): 450

Tmp: 75 °C Q0

11) Synthesis of mono-funciional ester B-4

In a 4 liter-four-neecked flask equipped with
a Dimroth.reflux condenser and a Dean-Stark water
separator, 2 liter of benzene, 580 g of behenic acid,
200 g of 6-propylheptanol and p-toluenesulfonic acid
were placed and sufficiently stirred for dissolution,
followed by 6 hours of refluxing. The procedure
thereafter was identical to that in 8)-Synthesis of
mono-functional ester B—l described above. The thus-
syﬁthesized mono-functional ester B-4 showed the
following properties:

DSC peak: at 55 °C

(AH): 111 J/g




size of 8.1 [err]m The results are also shown in Table 1

appearing hereinafter Exanple 3 Styrene/ butyl acryl at ,dLMLnyLben%enew
(80/ 16/ 4) copol ymer 1000 wt . parts égggﬁcgggﬁﬂéﬁﬁﬁﬁr
Magnetic iron oxide 800 wt.parts (iDgv- -=-9r25—"1
[errfm Ms = 60 emu/ g, M = 10 enu/g, Hc = 120 oersteﬂ) 0 APR 1097

D -t-butylsalicylic acid netal _Gﬁgnpound 18

20 wt. parts Pol yfunctional ester "A-6 40 f.oarts

nner as in

£

A magnetic toner was prepared and evaluated in the sane
Exanple 1 except for the use of the above ingredients. The

(substanti al | y reedadedisR@ tihgekydr aplagbi c col | oi dal

SP value: 8.5

1 +
Aett-e—tonet

Hardness: 2.7
Crystallinity: 36 %
Vi;cosity: 22 cps

Man (VPO method): 510
Tmp: 66 °C

12) Synthesis of poly-functional ester C-1

In a 4 liter-four-necked flask equipped with

a Dimroth reflux condenser and Dean-Stark water
separator, 2 liter of benzene, 220 g of
trifluoroacetic acid, 1700 g of behenic acid, 200 g of
glycerol and pétoluene§ulfonic acid were'placed and
sufficiently stirred for dissolution, followed by 7
hours of refluxing and then azeotropic distilling-off
by.orening the valve of the water separator;
Thereafter; the content was sufficiently washed with
sodium bicarbogate, dried and subjgcted to distilling-
off of the solvent. The product was recrystallized,
washed and purified. The thus-obtained poly-
functional ester C-1 provided the following
properties: |

DSC peak: at 61 °C

(AH): 112 J/g

Refractive index: 1.48

SP value: 8.8

Hardness: 2.8




-74- silica fine powder) showed a wei ght-average particle size of 8.2
pm The results are also shown in Table 1 appearing hereinafter.
Exanpl e 4 Styrene/ butyl acryl at e/ di vi nyl benzene ]
copol yner 1000 wt. parts (Mv = ca. 5x1

Magnetic iron oxide 800 wt . parts (
[errfm M5 = 60 emu/ g, \%s :Tﬁfinndg, Hc = 120 oer st
D-t-butylsalicylic acid nmetal conmpound

20 wt.parts Pol yfuncti onal ester A-5 40 |

A magneti c t ofeys¥RF] P ARAT e nd eval uated | - .

Viscosity: 12 cps

Mn: 840

Tmp: 72 °C |
13} Synthesis of poly-functional ester C-2

" In a 4 liter-four-necked fLask;canpgadawiﬁad

a bimroth reflux condenser and a Dean-Stark water
separator, 2 liter of.benzene, 110 g of acetic acid,
1200 g of behenic acid',' 200 g of 1,2,6-hexanetriol and
pP-toluenesulfonic acid were placed and sufficieﬁtly
stirred for dissolution, followed bf 6 hours of
refluxing. The procedure thereafter was identical to
that in 12) Syhthesis of po}y-functionallester C-1
described above. The thus-synthesized polj—fﬁnctfonal
ester C-2 shcwed the following properties:

DSC peak: - at 55 °c

(AH): 108 J/g

Refractive index: 1.49

SP value: 8.9

Hardness;‘ 1.9

Crystallinity: 25 %

Viscosity: 12 cps

Mn: 850

Tmp: 63 °C
14) Synthesis of poly-functional ester C-3

In a 4 liter-four-necked flask equipped with

a Dimroth reflux condenser and a Dean-Stark water



in the sane manner as in Exanple 1 except for the use

of the above

I ngredi ents. The magnetic toner (substantially excluding the hydrophobic

colloidal silica fine powder) showed a wei ght-average particle size of

8.1 [err]m The results are also shown in Table 1

hereinafter. Exanple 5 Pol yestgp_resin (bi sphenol A—typ@ 3@§N§NT SHE?T

diol/terephthalic acid/trinellitic acid (50/40/10) condensate)

1000 wt . parts (Mv = ca. 5.5x10[err], R = 1.49)

- 75- Magnetic iron oxide 750 wt . partg 10 APR 1357
separator, 2 liter of benzene, 1750 g of montanic :

acid, 200 g of 1,4-cyclohexanediol and p-
toluenesulfonic acid were placed and sufficiently
stirred for dissolution, followed by 7 hours of
refluxing. The procedure thereafter Qas identical to
that in 12) Synitkcosis oS=polp-fonctional estar C-1
described above. The thus-synthesized poly-functional
ester C-3 showed the followiﬁg properties:

DSC peak: at 64 °C

(AH): 125 J/g

Refractive index: 1.47

SP value: 8.7

Hardness: 3.4

Crystallinity: 28 %

Viscosity: 15 cps

Mn: 950 |

Tmp: 77 oC

15) Synthesis of poly-functional ester C-4

In a 4 liter~four-necked.fiask equipped with
a Dimroth reflux condenser and a Dean-Stark water
separator, 2 liter of benzene, 1750 g of montanic
acid, 200 g of 1, 2- cyclohexaned101 and P~
toluenesulfonic acid were placed and suff1c1ent1y
stirred for dissolution, followed by 7 hours of
refluxing. The procedure thereafter was identical to
that in 12) Synthesis of poly-functional ester C-1

described above. The thus-synthesized poly-functional




(Day. = 0.25 [err]m M = 60 emu/ g, M = 10 enu/g, Hc = 120 oersted)

Monoazo netal conpound 20 Wt . parts Pol yfuncti onal ester
A-4 40 Wt . parts A magneti c toner was.prepared-and :
evaluated in the sane nmanner as in Exanple 1 except for theRERIACKMENhSHEET
above ingredients. The nmagnetic toner (substantially excludi pg—ttre

hydr ophobi c colloidal silica fine pbler) showed a wei ght -

ol TG AN

size of 8.1 pm The results are al so shown in Tab
hereinafter. Exanple 6 Pol yester resin (bisphenol A-t)
1000 i parrer CoaTEhPph BRy bl foutpg préfgitiedr o)1) Yogmeteetron
oxi de * DSC peak: -4eOs@toparts (Day. = 0.25 [err]m M = 60
enu/ g, |
(AH): 101 J/g
Refractive index: 1.50
SP value: 8.7
Hardness: 1.8
Crystallinity: 36 %
Viscosity: 33 cps
Mn: 950
Tmp: 69 °C
Hereinbelow, Examples and Comparative
Examples of toner production and evaluation are
described.
Example 1 :
Styrene-butyl acrylate/divinylbenzene
(80/;6/4 by weight) copolymer 1000 wt.parts
(Mw (weight-average molecular weight) =
ca._5x104; RI (refractive index at
25 °Cc) = 1.57)
Magnetic iron oxide . 800 wt.parts

(Dav (average particle size) = 0.25 pm)
(Ms (saturation magnetizatign)_; 60 emu/g)
(Mr (residual magnetization) = 10 emu/g)
Hc (coercive force) = 120 oersted,
respectively measured at or after
magnetization at 10 kilo-ocersted)

Di-t-butylsalicylic acid metal




M = 10 enu/g, Hc = 120 oersted) Monoazo metal conpound

20 Wt . parts Pol yfuncti onal ester A-2

A magnetic toner was prepared and evaluated in the sane manne

Exanpl e 1 except for the use of the above ingredients.

40 wt .|

The nagn

GEMENT SHEE]

etic toner

(substantially excluding the hydrophobic coll oi dal 10 APR 1897
- 76- silica fine powder) showed a mk?ght-average particle ize of 8.1
[err]m The results are also shown in Table 1  appealring
herei nafter. Exanple 7 "Pol yester resin (bisphenol A-typel .
compound ' 20 wt.parts
Polyfunctional ester A-1 40 wt.parts

The above ingredients were preliminarily

blended and then melt-kneaded through a twin-screw

kneading extruder. After cooling, the kneaded preduct

Lrazewnzenly arushed.and finely pulverized by a

pulverizer utilizing a jet air stream, followed by

classification by a pneumatic classifier to obtain a

magnetic toner having a weight-average particle size

of 8.2 nm. The magnetic toner in 100 wt. parts was

blended with 0.7 wt. part of hydrophobic colloidal

silica fine powder externally added thereto to obtain

a magnetic toner comprising toner particles carrying

colloidal silica fine poﬁder on the surface thereof..

The magnetic toner was charged in a

commercially available electrophotcg=aphic copier

("NP-8582", available from Canon K.X.) to form yet un-

fixed toner images, which were then subjected to

evalnation of fixability and anti-offset

characteristic in the manners described hereinbefore.

The results are summarized in Table 1

appearing hereinafter.

Example 2

Styrene/butyl acrylate/divinylbenzene

{(80/16/4) copolymer 1000 wt.parts

(Mw = ca. 5x10%)

Magnetic iron oxide 800 wt.parts



diol/terephthalic acid/trinellitic acid (50/40/10) condensate)

1000 wt . parts (Mv = ca. 5.5x10[err], R = 1. 49) wugn¢t1 _
oxi de 750 wt.parts (Day. = 0.25 | Rfﬁhﬁﬁﬁﬁ éghﬁT
enu/ g, M = 10 enu/g, Hc = 120 oersted) Monoaz tal conpoun
20 wt. parts Pol yfunctional estef?3A-7 407 W ?qgtgpgagg?

A magnetic toner was prepared and evaluated in the sane nne

Exanpl e 1 except for the use of the above ingredients. The¢ magret-i-e—tomet

(substantially excludln%bthe hydrophoblc coIIO|daI silicajfine powder)

showed a melght- -ade P8, e Mssiz 800£MB/G [ err]m ' The Tesults
are al so shown |n Tahl e appearin erein Exanpl e 8 Pol yest er
resin (bi sphenol™A yife emu/gp HE 5] ﬂlzgr é’ﬁﬁtsl%ﬁhSc acid/trimellitic

Di-t~butylsalicylic acid metal
compound 20 wt.parts
Polyfunctional estér A-3 | 40 wt.parts
———Momusnotic toner wis_preparad and evaluated
in the same manner as in Example 1 except for the use
of the above ingredients. The magnetic toner
(substantially excluding the hydrophobic colloidal
silica fine powder) showed a weight-average particle
size of 8.1 pm. ‘
The results are also shown in Table 1
appearing hereinaiter%
Example 3 ;o
Styrene/butyl acrylate/divinylbenzene
(80/16/4) copolymer - _ 1089 wt.parts
(Mw = ca. 5x10%)
Magnefic iroﬁ oxide 800 wt.parts
{(Pav. ='0.25 pm, Ms =760 emu/q,
Mr = 10 emu/g, Hc = 120 ocersted)
Di-t-butylsalicylic acid metal
compound - B 20 wt.parts
Polyfunctional ester A-6 ) 40 wt.parts
A magnetic toner was prepared and evaluated
in the same manner as in Example 1 except for the use
of the above ingredients. The magnetic toner

(substantially excluding the hydrophobic colloidal



acid (50/45/5) condensate) 1000 wt . parts ( Mp—=—ca
5.5x10[err], R = 1.50) REPLACEMENT SHEET!
Copper - pht hal ocyani ne pi gnent 40 wt . parts Monga at— '
conpound 20 wt. parts Pol yfuncti onal esfe AQ}

40 Wt . parts A cyan col or topgr having a wei ght-ayefa Qﬁﬁéﬁyle
size of 7.8 [err]mwas prepared in the sane nmanner as in Ex ,
for the use of the above ingredients. The toner in 100 w{. parts was
blended with 1.2 w. parts of hydrophobic titani um oxide ti e

ext ernal | ysadded fhaeepowder pbshowed =z \eaigit-caveragerpaxtriprliesi ng t oner
particles carrying the titanium, oxide fine powder attached onto the

surfaces tisdz€opPf 8.2 pm.

The results are also shown in Table 1
appearing hereinafter.
Example 4
Styrene/butyl acrvlate/divinylbenzene
(80/16/4) copolymer 1000 wt.
{(Mw = ca. 5x104) .
Magnetic iron oxide . 800 wt.
(Dav. = 0.25 pm, Ms = 60 emu/g, -
Mr = 10 emu/g, Hc = 120 oersted)

Di-t-butylsalicylic acid metal

compound . 20 wt.

Polyfunctional eéter A-5 . 40 wt.

parts

parts

parts

parts

A magnetic toner was prepared and evaluated

in the same manner as in Example 1 except for the use

of the above ingredients. The magnetic toner

{substantially excluding the hydrophobic colloigdal

silica fine powder) showed a weight-average particle-

size of 8.1 pm.
The results are also shown in Table 1
appearing hereinafter.
Example 5
Polyester resin (bisphenocl A-type
diol/terephthalic acid/trimellitic
acid (50/40/10) condensate) 1000 wt.

(Mw = ca. 5.5x10%, RI = 1.49)

parts



6 wt. parts of the cyan toner was blended wth 94 wt. part

carrier

devel oper. The devel oper was charged in a comrerc
col or copier ("CLC 500", available from Canon K K') to for

| mages,

of fset characteristic, color-mxing range and transparency

coated with acrylic resin to obtain a two-conponen R E

whi ch were then subjected to?8val uati on of fi xabi

filnms obtained thereby, in the manners described herei nbefpre.
| sq shown in _Table 1 appearing hergicpaftel "~ TEXanpl € 9

parts §¥%ﬁ*§ﬁfﬁdf§¥}] r] aqueous solutioﬁbgwgé'gaégé to 710 wt.

parts of deioni ze(qjé/@te;r,o.aﬁd ;InneMs = 60 emu/g,

The results ar

450 wt .

Mr = 10 emu/g, Hc = 120 oersted)
Moncazo metal compound 20 wt.parts
Polyfunctional ester 3-4 ' 40 wt.parts
A magnetic toner was prepared.snd evaluated ..
in the same manner as in Example 1 except for the use
of the above ingredients. The magnetic toner
(substantiall} excluding the hydrophobic colloidal
silica fine powder) showed a weight-average particle .
size of 8.1 um.
The results are also shown in Table 1
appearing hereinafter.
Example 6
Polyvester resin (bisphenol A-type
digil/terephthalic acid/trimellitic
acid (50/40/10) condensate) 1000 wt.parts
(Mw = ca. 5.5x10%, RI = 1.49)
Magnetic iron oxide 750 wt.parts~ -
(Dav. = 0.25 pm, Ms = 60 emu/g,
Mr = 10 emu/g, Hc = 120 ocersted)
Monoazo metal cémpound . 20 wt.parts
Polyfuncfional ester A-2 " 40 wt.parts
A magnetic toner was prepared and evaluated
in the same manner as in Example 1 except for the use
of the above ingredients. The magnetic toner

{substantially excluding the hydrophobic colloidal -




-78- m xture was warned at 60 [err]C and stirred at 1200 ppm-by

TK-type honomi xer (avail abl e from Tokushu Ki ka Kogyo K.K.) REPQ@C@ME%TbSHEET
gradual addition of 68 w. parts of 1.0MCad [err] aqueous gotutiom ~—to~
obtain an aqueous nediumcontaining Ca[ferr](PJerr])[err]. qP r ab 7
the following materials for providingga polynerlzable norjorfer ﬁig g'%g
wer e provi ded: Styrene nononer 165MmepaLLs~mmm
n-Butyl acryl ate nonomner 35 wt. parts Magneti c iron OXIde
95 wt. parts (Day. = 0.25 [err]m M = 60 emu/ g, M——16

enu/ g, Hc ==ilR-adiisteeowder) Shypwedeanwehgbtypveragedrasthgle

net hacryl ate (85/5/10) copol yner 9 w.parts (Mv = ca.

5. 7x10[ err]gize of [§.4 mymbenzene 2 wW.parts

The results are also shown in Table 1
appearing hereinafter.
Examplé 7 |
Polyester resin (bisphenol A-type
diol/terephthalic acid/trimellitic
acid (50/40/10) condensate) 1000 wt.parts
(Mw = ca. 5.5x10%, RI = 1.49)
. . Magnetic iron oxide 7SQ wt.parts
(Dav. = 0.25 pm, Ms = 60 emu/qg,
Mr = 10 emu/g, Hc = 120 oersted)
Monoazo metal compound 20 wt.parts
Polyfunctional ester A-7 40 wt.parts
A magnetic-toner was prepared and evaluated
in the same manner. as. in Example 1 except for the use
of the above ingredients. The magnetic toner
{substantially excluding the hydrophobic colloidal
stlica fine powder) showed a weight-average particTe
size of 8.0 pm.
The results are also shown in Table 1
appearing hereinafter.
Exanple 8 |
Polyester resin (bisphenol A-type
diol/terephthalic acid/trimellitic
acid (50/45/5) condensate) 1000 wt.parts

(Mw = ca. 5.5x10%, RI = 1.50)



D -t-butylsalicylic acid netal conmpound
2 W.parts Pol yfunctional ester A-1 40 RﬁEMGEMENT SHEH
The above naterials were warned at 60 C and stirred at 120 Frpmby =
TK-type honom xer to effect uniformdissolution and disper $i ()n1 llB ﬁ@‘?%?
m xture, 10 wt. parts of 2,2'-azobis{? 4-di nethylval eronitigile) a%

pol yneri zation initiator was dissolved, to forma polyneri zable—BRoaR .t
m xture. The nononer mixture was then charged into the aboye- prepared

aqueous nedi um and was for ned |ntoﬁPart|cIes by stlrrlg% fOoT

- 79- 20 ni nCORREATRIBERR NG W‘é’el' tomomi xer 40 8&-PEFEFC in an N2

environment. T-gﬁgggéeﬁétaf co 5%5% 20 wt.parts
Polyfunctional ester A-1 40 wt.parts

A cyan color toner having a weight-average
particle size of 7.8 uﬁ was prepared“in the same
mannerjas in Example 1 exw=pt._ for the use-of the above
ingredients. The toner in 100 wt. parts was blended
with 1.2 wt. parts of hydrophobic titanium oxide fine
powder externally added thereto to obtain a cyan color
toner comprising toner particles carrying the titanium
oxide fine powder attached onto the surfaces thereof.

6 wt. parts of the cyan toner was blended
with 94 wt. parts of a ferrite carrier coated with
acrylic resin to obtain a two-component type
developer.

The developer was charged in a commercially
available color copier ("CLC 500", available from
'Canon‘K.K;) to form yet un-fixed-imgges, which were
then subjected to evaluatiom offixability; anti-
offset characteristic, color-mixing range and
transparency and haze of OHP films obtained thereby,
in the manners described hereinbgﬁore.

The'results are also shown in Table 1
appearing hereinafter.

Example 9
450 wt. pafts of 0.1M-Na;PO4 agqueous solution

was added to 710 wt. parts of deionized water, and the




stirred by a paddle stirrer and heated at 80 [err]Cto effect 10 hours of

reacti on. After the reaction, the system was cooked le(o
hydrochl ori ¢ acid was added thereto to di ssolve the ca|ci1§§%h%§§ﬁ%N¥LSHEET
followed by filtration, washing wth water and drying to obtain

pol ynmeri zate particles. To7400 wt. parts of thejpol #n@mmqg@}?
particles, 0.8 w. part of hydrophobic silica fine powder (§E specific
surface area = 200 nferr]/g) was added to obtain a magnetic “tomerThe
magneti c toner showed a wei ght-average particle size of 80 [err]m

(subst ant i BLEUERCVAE| Warnad at| $Ca €iard patiergd at 1200 rpi Ry nagnetic
toner was evaluated in the sane manner as in Exanple 1. The results are

al so shown®i K- ¥¥Bechamomixafpf avaplable Exem fpkushu Kika
165 mﬁ.parks

1.0M-CaCl, aqueous solution, to obtain an aqueous

redium containing Ca3(f04)2. Separately, the

Kogyo

n- I rylate 35
K.), fol 8&¥d g§ graéual addition of 68 wt. parts of

following materials for providing a-polvmerizable .

monomer mixture were provided:

Styrene monomer . 165 wt.parts
n-Butyl acrylate monomer 35 wt.parts
Magnetic iron oxide 95 wt.parts

(Pav. = 0.25 pm, Ms = 60 emu/qg,

Mr = 10 emu/g, Hc = 120 oersted)
Styrene/methacryli? acid/methyl

methacrylate (85/5/10) copolymer . 9 wt.parts

(Mw = ca. 5.7x10%)
-wsvinylbenzene 2 wt.parts
Di-t-butylsalicylic acid metal

compound . 2 wt.parts
Polyfunctional ester a-1 40 wtlparts

The above materials were warmed at 60 °C and
stirred at 12000 rpm by a TK-type homomixer to effect
uniform dissolution and dispersionf In the mixture,
10 wt. parts-of 2,2'—ézobis(z,4-dime£hylva1eronitrile)
as a polymerization initiator was dissolved, to form a
polymerizable monomer mixture. The monomer mixture
was then charged into the above-prepared aqueous

medium and was formed into particles by stirring for



Copper - pht hal ocyani ne pi gnent 14
aci d/ net hyl
5.7x10[err])
Pol yfuncti onal
- 80-

Monoazo netal conpound
ester A1 40
A col or toner

of the above
oxi de fine

net hacryl ate (85/5/10) copol yner 9

havi ng -F9aei ght - aver age
[err]mwas prepared in the sane nmanner as in Exanple 9 e
pol ymeri zabl e m xture conposition.

PPy |

Styrene/ met
par

Hydr ophof

9

RE

ti

PLACEMEMT -SHEET
0

Cl‘
iC

titani um

of the ton

owder in 1.2 wt. parts was externally added t© J0U W, parts
Otmin ot RO G otem tyoe TK-divpe Somgmigsar aFabli clCes

in an N, environment. Thereafter, the system was
stirred by a paddle stirrer and heated at 80 °C to
.effect 10 hours of reaction.

After the fééction, the system was cooled,
and hvdrarhloric acid was added thereto to dissolve
the calcium phosphate, followed by filtration, washing
with water and drying to obtain polymerizate
particles.

To 100 wt. parts of the polymerizate °
~particles, 0.8 wt. part of hydrophobic silica fine
powder (BET specific surface area = 200 mz/g) was
added to obtain a magnetic tomer. The magnetic toner
showed a weight-average particle size of 8.0 pm
(substantially excluding tﬁe siiica fine powder).

The magnetic toner was evaluated:in- the same

‘manner as in Example 1. The results are also shown in

Table 1,

Example 10 _
Styrene 165 wt.parts
n-Butyl acrylate - 35 w
Copper-phthalocyanine pigment 14 "
Styrene/methacrylic acid/methylv-

methacrylate (85/5/10) copolymer 9 it
{(Mw = ca. 5.7x104)
Monoazo metal compound 2 i

Polyfunctional ester A-1 40 "



carrying the titanium oxide fine powder attached to the surfaces thereof.
6 wt. parts of the color toner was blended wth 94 w. parts of a ferrite

carrier coated with acrylic resin to obtain a two-conponen
devel oper. The devel oper was charged in a comrerc
col or copier ("CLC 500", available f+88m Canon K K ') to forin
I mges, which were then subjected to evaluation of fi xabi

of fset characteristic, color-mxing range and transparency
films obtained thereby, in the manners descri bed herei nbef

The results are al sb SPHW orendiaying & a9y V& A9%f t ef .

Styrene n- Buty

35’ °'% parkifhe siAenaf Ryhdiherd dRReTE b thp Shnd

ty
an
DI

REPUACEMENT SHEET

yet un-Tixed

EB“APR 239&7]_'F

haze o

A 4

o .

Exanpl e 11

acryrate

manner as in Example 9 except for the use of the above

polymerizable mixture composition. Hydrophobic
titanium oxide fine powder in 1.2 wt. parts was
externally added tn 120 wht., parts of the toner to

obtain a color toner comprising toner particles

carrying the titanium oxide fine powder attached to

the surfaces thereof.

6 wt. parts of.the color toner was blended

with 94 wt. parts of a ferrite carrier coated with

acrylic resin to obtain a two-component type

~developer.

The developer was charged in a commercially

available color copier ("CLC 500", available from

Canon K.K.) to form yet un-fixed images, which were

then subjeéted to evalunation of fixability, anti-~

offset characteristic, color-mixing range and

transparency and haze 'of OHP films“Obtained thereby,

in the manners described hereinbefore.
The results are also shown in Table 1

appearing hereinafter.

Example 11
Styrene 165 wt.parts
n-Butyl acrylate : 35 "
Copper—-phthalocyanine pigment 14 "

Styrene/methacrylic acid/methyl




Styrene/ nmet hacryl i c aci d/ net hyl - 81- N
nmet hacryl ate (85/5/10) copol yner 9 (Mv = ca. 5.1 [ e
Monoazo mnetal conpound 2 Fblyfunction§ﬁ§§gﬁgwa¥HSHE;i
20 A col or toner having a weight-average particlg size of 7.9

[err]mwas prepared and evaluated in the sane manner as iln Exp@ph@ﬁlﬁﬁ?
except for the use of the above polyﬁéﬂrzable m xt ure conpasi tion.

The results are also shown in Table 1. Exanple 12 Styrerme
165 wt.parts n-Butyl acrylate 35
methacrylate (85/5/10) copolymer 9 "

(Mw = ca. 5.7x104)
Monoazo metal compound 2 "
Polyfunctional ester A-1 20 "

A color toner having a weight-average
particle size of 7.9 pm was prepared and evaluated in.
the. same manner as in Exagple 10 except for the use of
the above polymerizable mixture composition.

The resunlts are also shown in Table 1.

Example 12
Styrene 165 wt.parts
n-Butyl acrylate 35 "
Quinacridone pigment 16 u

’

Styrene/methacrylic acid/méthyi
methacrylate (85/5/10) copolymer g ®
(Mw = ca. 5.7x10%)
Monoazo metal compound 2 "
Polyfupctional ester A-1 20. ¢
A ‘magenta color toner having a weight-average
particle size of 7 7 pm was prepared and evaluated in
the same manner as in Example 10 except for the use of
the above polymerizable mixture qpmposition.

The results are also shown in Table 1.

Example 13
Styrene 165 wt.parts
n-Butyl acrylate 35 "

Disazo yellow pigment 13 N



Qui nacri done pi gnent 16 Styrene/ nmet hacrylic

aci d/ net hyl net hacryl ate (85/5/10) copol yner 9
ca. 5.7x10[err]) Monoazo mnetal conpound

Pol yfunctional ester A-1 20 " A
toner having a wei ght-average particlegj=ze of 7 7 pmwa
evaluated in the sane manner as in Exanple 10 except for
above pol yneri zabl e m xture conposition. The re
shown in Table 1. Exanple 13 Styrene

Wt . parts n- REyreng mathacrylic acid/methyl 35

= Di.sazo

yel | ow pi gnent 13
methacrylate (85/5/10) copolymer 9

(Mw = ca. 5.7x10%)
Monoazo metal compound 2

Polyfunctional ester A-1 20

A yvellow color toner haviﬂg a weight-~average
particle size of 7.8 npm was prepared and evaluated in

the same manner as in Exémple 10 except for the use of

the above polymerizable mixture composition.

The results are also shown in Table 1.

Comparative Example 1

Styrene/butyl acrylate/divinylbenzene
(80/16/4) copolymer 1000
(Mw = ca. 5x104)

Magnetic iron oxide 800
(Dav. = 0.25 pm, Ms = 60 emu/qg,

Mr = 10 emu/g, Hc = 120 ocersted)

Di-t-butylsalicylic acid netal

compgund 20
Low-molecular weight polypropylene 40

("Viscol 660P", available from

Sanyo Kasei K.K.)

wt.parts

wt.parts

wt.parts

wt.parts

A magnetic toner was preﬁéred and evaluated
in the same manner as in Example 1 except for the use
of the above ingredients. The magnetic toner
(substantially excluding the hydrophobic colloidal

silica fine powder) showed a weight-average particle



- 82- Styrene/ nmet hacrylic aci d/ net hyl met hacryl ate (85/5/10)
copol yner 9 " (Mv = ca. 5.7x10[err]) Monoazo neta
conmpound 2 Pol yfunctional ester A-1
A yellow col or toner having a wei ght-average particle siz
was prepared and evaluated in the s manner as in Exanp
the use of the above polynerizable%% (ture conposition.
results are also shown in Table 1. Conparative Exanple 1

Styrene/ butyl acryl at e/ di vi nyl benzene (80/16/4) coppliyner .
1000 W . pagise of 8'1gg%{: ca. 5x10[err]) Magnetic irjon oxid
800 wt.parts (Day. = 0.25 [err]m M = 60 emu/g, i M. =10

emu/ g, Hc = 120 oergh€dyesults are shown in Table 2 appearing

hereinafter.

Comparative Example 2 )

Polyester resin (bisphenol A-type
diol/terephthalic acid/trimellific _
acid (50/40/10) condensate) 1000 wt.parts
(Mw = ca. 5.5x104, RI = 1.49)

Magnetic i;on oxide ' 750 wt.parts
(Dav. = 0.25 pm, Ms = 60 emu/g,
Mr = 10 emu/g, Hc = 120 oersted)

Monoazo metal compound 20 wt.parts

Montan-type Ester Wax E 40 wt.parts
(available from Hoechst A.G.) ‘

A magnctic toner was prepared and evaluated
in the same manner..as in Example 1 except for the use
of the above ingredients. The magnetic toner
(substantially excluding the hydrophobic colloidal
‘3ilica fine powder) showed a weight-average particle
size of 8.2 pm,

The results are also shown in Table 1
appearing hereinafter.l
Comparative Example 3

Polyester resin (bisphenocl A-type
diol/terephthalic acid/trimellitic
acid (50/45/5) condensate) 1000 wt.parts

(Mw = ca. 5.5x10%)




D -t-butylsalicylic acid netal conmpound

20
W . parts Low- nol ecul ar wei ght pol ypropyl ene 40 wt . pREPEAGERMENT SHEET

("Viscol 660P", available from Sanyo Kasei K K.)

magneti c toner was prepared and evaluated in the same nmanng

1 except for the use of the aboveil%ﬁipierfs:dTPe na?netu
colloidal silica

(substantially excluding the hydropho

N

showed a wei ght -average particle . _ | - 83-
size of 8.1 [err]m The results are shown in Tabl &2-appeartmy
herei nafter. Phthalocyanine pigment 40 wt.parts

(Dav. = 0.25 pm, Ms = 60 emu/g,

Mr = 10 emu/g, Hc = 120 oersted)
Monoazo metal comppund 20
Montan-type Ester Wax KP 40

favailable from Hoechst A.G.) |

A cyan toner (having a weight-average

wt.parts

wt.parts

particle size of 7.9 pm) was prepared from the above

ingredients otherwise in the same manner as in Example

8, and a developer was prepared from the color toner

and evaluated in the same manner as in Example 8.

The results are also shown in Table 2

appearing hereinafter.

Comgaiative Example 4

Styrene monocmer 165
n-Butyl acrylate meaomer 35
Magnetic iron oxide 95

(Dav. = 0.25 pm, Ms = 60 emu/g,

Mr = 10 emu/g, Hc = 120 oersted)
Styrene/methacrylic acid/methyl

methacrylate (85/5/10) copolymer 9

(Mw = ca. 5.7x10%)
Divinylbenzene 2
Di-t-butylsalicylic acia metal

compound 2
Montan~-type Ester Wax KP 40

(available from Hoechst A.G.)

wt.pérts
wt.parts

wt.parts

wt.parts

wt.parts

wt.parts

wt.parts




Conmpar ati ve Exanple 2 Pol yester resin (bisphenol A-type

diol/terephthalic acid/trinellitic acid (50/40/10) condensate)

1000 wt . parts (Mv = ca. 5.5x10[err], R = 1. 49) ‘_;Mt%QdQHEE?
oxi de 750 Wt . parts (Day 0. 25 [ enr Jom—iB 56—
enu/ g, M = 10 emu/g, Hc = 12@sqersted) Monoazo netal §0£p§%§%

20 wt . parts Mont an-type Ester Wax E - 40 vw.pdr S ‘
(avai l abl e from Hoechst A G) A magnetic toner was {priepared. and
evaluated in the same manner as in Exanple 1 except for the{use of the
above ingredi ents. ATmagnegiet tonepnraviphgudswanghtt-byereageuding-t-he

hydr ophobi c colloidal silica fine powder) showed a wei ght-average particle
size of 8.pAqtdqllemsize of 8.2 Whewpssprepazed ahdoevhbuated fTable 1

appeari ng herelnafter
he same manner as in Example 9 except for the use of

the above polymerlzable mixture composxtlon.
The results are also shown in Table 2.

Comparative Example 5

Styrene 165 wt.parts
n-Butyl acrylate 35 "
Copper-phthalocyanine pigment 14 "

Styrene/methacrylic acid/methyl
methacrylate (85/5/10) copolymer 9 "
(Mw = ca. 5.7x10%)

Monoazo me'tal compound ' 2 "

A color toner having a weight-avefége
particle size of 7.9 pm was prepared and evaluated in
the.same manner as in Example 10 -except for the use of
the abové polymerizable mixture composition.

The results are also shown in Table 2.

Comparative Example 6

Styrene 165 wt.parts
n-Butyl acrylate 35 "
Copper-phthalocyanine pigment. 14 . "

Styrene/methacrylic acid/methyl
methacrylate (85/5/10) copolymer 9 »
(Mw = ca. 5.7x10%)

Monoazo metal compound 2 "

Montan~type Ester Wax E : 40 "



Conpar ati ve Exanple 3 Pol yester resin (bisphenol A-typ

e

diol/terephthalic acid/trinellitic acid (50/45/5) co

1000 wt . parts (Mv = ca. 5.5x10[err])

-84- Phthalocyanlne pi gment 40 wt . pa
0.25 [err]m Ms 60 emu/ g, M= 10 emu/g, Hc = 12

anoazo net al conpound 20 Wt . parts Mo

Wax KP 40 wt . parts (avai |l abl e from Ho¢

A cyan toner (having a weight-average particle size of 7.9
prepared fromthgaeddable from Hoechst A.G.)

A color toner having a weight-average

T SHEET

(Day.

g m?@w

h
:C h,r‘:..;l. 7—\ \J. }

[err]m was

particle size of 8.0 pm was prepared and evaluated in

the same manher as in Example 10 except for the use of

the above polymerlzable mixture comp051t10n.

The results are also shown in Table 2.




I ngredients otherwise in the sane manner as in Exanple 8, and a _ devel.opet.,
was prepared fromthe color toner and evaluated in the sa Wﬁﬂ@“ﬁ QHEET
peat-tfg—""

Exanpl e 8. The results are also shown in Table 2
herei nafter. Conparative Exanple 4 Styrene nononer _
165 wt.parts n-Butyl acryl ate nmononer 5 wﬂ.ﬁ)aw&@%?
Magnetic iron oxide -87- 95 wt.parts (Pay. =.0.25
[errlm Ms = 60 enu/g, M = 10 enmu/g, Hc = 120 oersted)
Styrene/ met hacrylic acid/ net hyl met hacryl at e (85/5/ 10) —copalyrer
9 wt.parts (Mv = ca. 5.7x10[err]) Di vi nyl benzene
2 W.parts - Di-t-butylsalicylic acid netal conpound
2 W.parts Mont an-type Ester WAX KP 40 W, parts
(avail abl e frjog Hoechs{ A G)
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- 85- A magnetic toner having a weight-average particle size of
8.2 pmwas prepared and evaluated in the sane manner as in I H&
HomGEMENT SHEET

except for the use of the above pol ynerizable m xture conpos;

The results are also shown in Table 2. Conparative Exanple Styrene

165 wt.parts n-Butyl acrylate 35 10 APR 1657
Copper - pht hal ocyani ne pi gnent T St yr enef et hacrjyl{i ¢

aci d/ met hyl met hacryl ate (85/5/10) copol yner 9 "

ca. 5.7x10[err]) Monoazo nental conpound *j
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A col or toner having a wei ght-average particle size of 7.9 [err]mwas

prepared and evaluated in the same nanner as in Exanple 10 | ¥l

use or t he above polyneri zable m xture conposition.er ﬁgg@btgﬂEET
are also shown in Table 2. Conparative Exanple 6 Styrepe

165 wt.parts n-Butyl acrylate _gg- w 3% {0 APR 1897
Copper - pht hal ocyani ne pi gnent 14 Styrene/ net hactylic

aci d/ met hyl met hacryl ate (85/5/10) copol yner 9 (Mv = ca.

5. 7x10[err]) Monoazo metal conpound 2 L. Mont an—type
Ester Wax EExample 14 40 - 86-

Styrene-butyl acrylate/divinylbenzene

(80/16/4 by weight) copolymer 1000 wt.parts

(Mw = ca. 5x10%; RI = 1.57)

Magnetic iron oxide 800 wt.parts

‘{(Dav = 0.25 um, Ms = 60 emu/g,'
Mr = 10 emu/g, Hc = 120 oersted)

Di-t-butylsalicylic acid metal

compound 20 wt.parts

Mono-functional ester B-1 ' 40 wt.parts

The above ingredients were preliminarily

blended and then melt-kneaded through a twin-screw

kneading extruder. After cooling, the kneaded product

was coarsely crushed and finely pulverized by a

pulverizer utilizing a jet air stream, followed by

classification by a pneumatic classifier to obtain a
magnetic toner having a weight-average particle size
of 8.1 pm. The magnetic toner in 100 wt. parts was
blaﬂ&éd'with 0.7 wt. part of hydrophobic colloidal
silica fine powder externally added thereto to obtain
a magnetic toner comprising toner particles carrying
colloidal silica fine powder on the surface thereof.
The magnetic toner was chéiged in a
commercially.availahle electrophotographic copier
("NP-8582", available from Canon K.K.) to form yet un-
fixed toner images, which were then subjected to

evaluation of fixability and anti-offset




(avail abl e from Hoechst A G)
wei ght - aver age
the sane manner as in Exanple 10 except for the use of the!
pol ynmeri zabl e m xture conposition.
Tabl e 2.

' of the above ingredients.

A col or toner having a

particle size of 8.0 [err]mwas prepared anax IVE-yA=1a S

Y] shomn in

10 APR 18397

The results are

- 87- [err] -90- T

¢
'

characteristic in the manners described hereinbefoTe.
The results are summarized in Table 3
appearing hereinafter.
Example 15
Styrene/butyl acrflate/divinylbénzene
-(80/16+4) copolymer 1000 wt.parts
(Mw = ca. 5x10%)
Magnetic iron oxide 800 wt.parts
(Dav. = 0.25 pm, Ms = 60 emu/gqg,
Mr = 10 emu/g, Hc .= 120 ocersted)
Di-t-butylsalicylic acid metal
compound 20 wt.parts
Mono-functional ester B-2 40 wt.parts
A magnetic toner was prepared and evaluated
in the same manner as in Example 14 except:for the use
The magnetic tores-showed a
weight-average particle size of 8.2 pm.
The results are also shown in Table 3
appgaring hersinafter.
Example 16
Styrene/butyl acrylate/divinylbenzene
(80/16/4) copolymer 1000 wt.parts
(Mw = ca. 5x10%)
Magnetic iron oxide 800 wt.parts
(Dav. = 0.25 pm, Ms = 60 emu/g,
Mr = 10 emu/g, Hc = 120 oersted)

Di-t-butylsalicylic acid metal




- 88- [err] Exampl e 14 Styrene-butyl DAL -
acryl at e/ di vi nyl benzene (80/16/4 by weight) copol yner REPE&QJ tﬂT SHEET
wt. parts (Mv = ca. 5x10[err]; R = 1.57) Magnetic { rpbn, oxide
800 wt.parts (Day = 0.25 [err]m Ms = 60 emu/g, v =1 40 APR 1097
enu/ g, Hc = 120 oersted) D -t-bupylsalicylic acid netal
conpound 20 Wt . parts

compound 20 wt.parts:

Mono-functional ester B-3 40 wt.parts
A magnetic toner was prepared and evaluated
in the same manner as in Example 14 except for the use
of the above ingredien%s. The magnetic toner showed a
weight-average particle size of 8.3 um.
The results are also shown in Table 3
appearing hereinafter.
Example 17
Styrene/butyl acrylate/divinylbenzene

1000

(80/16/4) copolymer wt.parts
(Mw = ca. 5x10%)
Magnetic iron oxide 800 wt.parts
(Pav. = 0,25 pm, Ms = 60 emu/qg,
Mr = 10 emu/g- Hc = 120 oersted)
Di-t-butylsalicvi.c acid metal
| compbund 20 wt.parts
Mono~-functional ester B-4 40 wt.parts

A ﬁagnetié toner was prepared and evaluated
in the same manner as in Example 14 except for the use
of the above ingredients. The magnetic toner showed a
weight-average particle size of 8.4 pm.

The fesults ére also shown in Table 3

appearing hereinafter.

Example 18

Polyester resin {bisphenol A-type

diol/terephthalic acid/trimellitic



Mono-functional ester B-1 40 Wt . parts

i ngredients were prelimnarily blended and then nelt-kneaded Fﬁﬁ%ﬁé WENT SHEET

twi n-screw kneading extruder. After cooling, the kneaded produgt

coarsely crushed and finely pulverized by a pulverizer utili |ng1a§1£pﬁqgg7

stream followed by classification by2a pneumatic classifierjtg

magneti c toner having a wei ght-average particle size of 8.1 pm—¥he

magnetic toner in 100 w. parts was blended with 0.7 w. parf of

hydr ophobi c colloidal silica fine powder externally added thereto t0

obtain a magnet peidoi&P/46/P)i sondensate) parti cl el0EB MY inREt ol | 0i da

silica fine powder on the surfac t her eof . The nmagnetic toner was

charged in a coﬁﬁHrC|§Ply agéﬁpable el ectrophot ographi c copier (

NP- 8582", avail abl e fron1 non K. K.) to formyet un- i xed toner inmmges,

whi ch wer e t heffORBBFe@IEY BCYQVAPﬁa??%ﬂeB? fixabilit5P 2o BREES of f set
Monoazo metal compound _ 20 wt.parts
Mono-functional ester B-1 40 wt.parts

A cyan color toner having a weight-average
particle size of 8.0 pm was prepared in the same
manner as in Example 14 excépt for the use of the
above ingredients. The toner in 100 wt. parts was
blended with 1.2 wt. parts of hydrophobic titanium
oxide fine powder externally added thereto to obtain a
cyan color toner comprising toner particles carfying
the titanium oxide fine powder attached onto the
surfaces thereof.

6 wt. parts of the, cyan toner was blended
with 94 wt. parts of a fervixis carrier coated with
acrylic resin to obtain.a two-component type
dgveloper.

The developer was evaluated in the same -
manner as in Example 8.

The results are also shown in Table 3
appearing hereinafter.

Example 19 |

452 wt. parts of 0.1M-NajPO, aqueous solution
was added to 708 wt. parts of deionized water, and the
mixture was Qarmed at 60 °C and stirred at 1200 rpm by

a TK-type homomixer (available from Tokushu Kika Kogyo



-90- characteristic in the manners descri bed herei nbefore., The

results are summari zed in Table 3 appearing hereinafter. tbrra
REPLACERIENT SHEET

Styrene/ butyl acryl at e/ di vi nyl benzene (80/16/4) copoly

1000 wt. parts (Mv = ca. 5x10[err]) Magnetic ironfo)i de

800 wt.parts (Day. = 0.25 [err]m Ms = 60 enu/g, w1 & ABR 1997
emu/ g, Hc = 120 oersted) Di-t-but3dsalicylic acid nmetal | ]
conmpound _ 20 wt. parts Mono-f yncti onal ester
B-2 40 Wt . parts A magnetic toner was red..and

evaluated g g.), followed by gradual addition of 69 wt. parts of

1.0M-CaC12 aqueous solution, to cobtain an aqueous
medium containing Ca3(PO4)2. Separately, the
following materials for providing a polymerizable

monomer mixture were provided:

Sfyrene : 165 wt.parts
n-Butyl acrylate . 35 wt.parts
Magnetic iron oxide 95 wt.parts

(Dav. = 0.25 pm, Ms = 60 emu/qg,
Mr = 10 emu/g,'Hc = 120 oersted)
Styrene/methacrylic acid/methyl
methacrylate (85/5/10) copolymer 9 wt.parts
(Mw = ca. 5.7x10%)
Divinylbenzene ©2 wt.parts
Di~t-butylsalicylic acid metal
acompound 2 wt.parts
Mono-functional ester B-1 40 wf.parts
The above materials were warmed at 60 °C and
stirred at 12000 rpm by a TK-type hdxcmixer to effiact
uniform dissolution and dispersion. In the mixture,
10 wt. parts of 2,2F-azobis(z,4-dimethylvaleronifrile)
as a polymerization initiator was d;ssolved, to form a
polymerizable monomer mixture. The monomer mixture
was then charged into the above-prepared aqueous
medium and was formed into particles by stirring for
20 min. at 10000 rpm by a TK-type homomixer at 60 °C

in an N3 environment. Thereafter, the system was




in the sane manner as in Exanple 14 except for the use of the above
I ngredients. The nagnetic toner showed a weight-average particle size of

8.2 [err]m The results are also shown in Table 3 appearing
herei nafter. Exanple 16 Styrene/ but yl acrylate/d|V|nyIqu,C\

(80/ 16/ 4) copol yner 1000- wt . parts (Mv 3teg 22
5x10[err]) Magneti c iron oxide 800 mﬁ{p rts

( Day. 0.25 [err]m M = 60 emu/g, M = 10 enu/g, Hc = j12p@oAPRt 1887
D-t- butylsallcyllc acid netal ° _ -91-
[err] stirréd by a paddle stirrer and heated at 80 “C to ¢

effect 10 hours of reaction.

After the reaétion, the system was cooled,
‘and hydrochloric acid was added thereto to dissolve
the calcium phosphate, followed by filtration, washing
with water and drying to obtain polymerizate
particles.

To 100 wt. parts of the polymerizate
particles, 0.8 wt. part of hydrophobic silica fine
powder (BET specific surface area = 200 mz/g).was
added to obtain a magnetic tonef. The magnetic toner
showed a weight-avérage particle size of 8.1 pm.

The magnetic toner was evaluafed'in the same

manner as in Example 14.° The results are .also shown in

Takle 3.

Examﬁle 20
Styreﬁe ' 165 wt.parts
n-Butyl acrylate ' 35 "
Copper-phthalocyanine pigment 14 B

Styrene/methacrylic acid/methyl
methacrylate (85/5/10) copolymer 9 n
(Mw = ca. 5.7x164)
Moncazo metal compdund ) 2 "
Mono-functional ester B-1 40 "
A cyan color toner having a weight-average
particle size of 8.2 ym was prepared in the same

manner as in Example 19 except for the use of the



conpound 20 wt. parts Mono- f uncti onal esler
B-3 40 Wt . parts A magnetic toner wasiig g-f BT T
evaluated in the same nanner as in Exanple 14 except for tiie
above ingredients. The nagnetic toner showed a weight-aver}

size of 8.3 [err]m The regglts are al so shown in

appearing hereinafter. Exanple 17 Styrene/ but yl _

acryl at e/ di vi nyl benzene (80/ 16/ 4) copol yner 1000

W . parts (Mv = ca. 5x10[err]) Magnetic iron oxide

800 wt.pamdbove polymeDagabre(mStiice r¢ompdsiti@l. eriydrophobic M = 10
emu/ g Hc = 120 oersted) Di-t-butylsalicyclic acid netal

conpound titanium oxide fine powder ipQlwg. why tRarts wagno-functional ester
B-4 40 wt rts A magnetic toner was prepared and

evaluatedeXternally addgd to 100 wt. parts of the toner to
obtain a color toner comprising toner particles
carrying the titanium Sxide fine powder attached to
the surfaces thereof..

6 wt. parts of the color toner was blended
with 94 wt. parts of a ferrite carrier coated with
acrylic resin to obtain a two-component type
developer.

The developer'was evaluated in the same
manner as in Example 10.

The results are also shown in Table 3

appearing hereinafter.

Example 21
Styreqe . 165 wt.parts. ..
n-Butyl acrylate ’ 35 "
Copper-phthalocyanihe pigment- - 14 "

Styrene/methacrylic acid/methyl- :
‘methacrylate (85/5/10) copolymer 9 n
(Mw = ca. 5.7x10%)
Moncazo metal compound . 2 "
Mono-funétional estér B-1 ” 20 "
A cyan color toner having a weight-average
particle size of 8.0 pm was prepared and evaluated in
the same manner as in Exaﬁple 20 except for the use of

the above polymerizable mixture composition.



in the sane manner as in Exanple 14 except for the use

of t

he above

i ngredi ents. The magnetic toner showed a weight-average particle. size. of
8.4 [err]m The results are also shown in Table 3 | RPMETMENT SHEET
herei nafter. Exanple 18 Pol yester resin (bisphenol A-t}ypg———— -
diol/terephthalic acid/trinellitic B . _%éﬁ
aci d (50/45/5) condensate) 1000 wt . parts (Mv E ral 0 APR
5.0x10[err]) Copper - pht hal ocyani ne pi gnent 40{ W, parts
Monoazo netal conpopRd results are also <bwi -#fltsbie 3. Monp-functional
ester B-1 4% w. parts
Example 22

Styrene 165 wt.parts

n-Butyl acrylate 35 i

Quinacridone pigment 16 "

Styrene/methacrylic aciﬁ/metﬁyl
methacrylate {(85/5/10) copolymer 9
(Mw = ca. 5.7x10%)

Monoazo metal compound 2

Mono-functional ester B-1 20

L]

A magenta color toner having a weight—-average

particle size of 8.0 pm was prepared and evaluated in
the same manner as in. Example 20 except for the use of
the above pélymerizable mixture composition.

The results are also shown in Table 3.

Example 23
Styrene 165 wt.parts
n-Butyl acrylate - 35 "
Disazo yellow pigment 13 "

Styrene/methacrylic acid/ﬁethyl
methacrylate (85/5/10) copolymer 9 "
(Mw = ca. 5.7x104)
Monoazo metal compound . 2 "
Mono-functional ester B-1 20 "
A yellow color toner having a weight-average
particle size of 8.1 pm was prepared and evaluated in

the same manner as in Example 20 except for the use of



A cyan col or toner having a weight-average particle size of 8.0 [err] mwas
prepared in the sane nmanner as in Exanple 14 except for t of.t.he
above ingredients. The toner in 100 wt. parts was bl ended RERIACEMENE SHEET
parts of hydrophobic titanium oxide fine powder externall taedt-t-heretor
to obtain a cyan color toner conprisigm toner particles cpr] yj['bggﬁﬂhﬁs?
titani um oxi de fine powder. attached onto the surfaces the fl '
wt. parts of the cyan toner was blended wth 94 w. parts aferrite
carrier coated with acrylic resin to obtain a two-conponent type
devel oper. the above peymEvistalpes MiddUnPa|CPRPSFLtd Ohe sal
Exanpl e 8. The results are al so_shown-in bl e 3 appearing
hereinafter. ExanplBh@gresults are plsqushqyn da 4@ el%l'Na[err] PO err]
aqueous sol ution ’




was added to 708 wt. parts of deionized water, and the m xt

REGLAERMBNT SHEET

at 60 [err]C and stirred at 1200 rpmby a TK-type honom xe

from Tokushu Ki ka Kogyo f 3T K’R“Y”
foll owed by gradual addition of 69 w. parts of 1.0M Cad [ ¢

solution, to obtain an aqueous nediumcontaining CaJerr] (P urrﬁ?[err
Separately, the followng materials for providing a pol ynegi 2abte—nononet
m xture were provided: Styrene -98- ] 165

wt. parts n-Butyl acrylate 35 wt.parts

Magnetic iron oxide ' 95 wt. parts (Day. = 0.25

[errlm M = 60 emu/qg,
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M = 10 enu/g, Hc = 120 oersted) Styrene/ nmet hacrylic_aci d/ nethyl

nmet hacryl ate (85/5/10) copol yner 9 w.parts ALERITN LFT
5.7x10[err]) Di vi nyl benzene gﬁhﬂﬁgﬁz;gﬂigf
D -t-butylsalicylic acid netal conpound ' . '
2 W.parts Mono- f unct i onal ester 9871 1 B APB 1937
The above materials were warned at 60 [err]C and stirre ..12000 rpm by

TK-type honom xer to effect uniformdissolution and dispersion. In the
m xture, ggﬁgqlep§gts of 2,2'-azobis(2,4-di nethyl val er ont4 .
pol ymeri za ' rator was dissolved, to forma polymerizable nononer
mxture. The MERGRINJUNHYIC ackys ategRs GhALSEnkBhE t he above-prepared

aqueous nmedium and was forned into particles by stirring for 20 mn. at

10000 rpm by a TK-goyns /MOmRTiesghdl) eBpbeyhke |In anodbewt]pspysronnent.
Thereafter, the system was

(Mw = ca. 5x10%; RI = 1.57)
Magnetic iron oxide 800 wt.parts

(Dav. = 0,25 pm, Ms 60 emu/g,

Mr = 10 emu/g, Hc = 120 ocersted)
Di-t-butylsalicylic acid metal
compound . éo wt.parts
Polyfunctional ester C-1 40 wt.parts
The above ingredients were preliminarily
blended and then melt-kneaded through a twin-screw
kneading extruder. After cooling, the kneaded product
was coarsely crushed and finely pulverized by a
pulverizer utilizing a-jet air stream, followed by
classification by a paewmatic classifier -to obtain a
magnetic toner having a weight-average particle size
of 8.0 pm. The magnetic toner in 100 wt. parts was
blended-with 0.7 wt. part of hydrophobic colloidal .
silica fine powder externally added thereto to obtain
a magnetic toner comprising tonef particles carrfing_
colloidal silica fine'powder on the surface thereof.
The magnetic toner was charged in a

commercially available electrophotographic copier
("NP-8582", available from Canon K.K.) to form yet un-
fixed toner images, which were then subjected to

evaluation of fixability and anti-offset



-94- stirred by a paddle stirrer and heated at 80 [err]Ct
hours of reaction. After the reaction, the system

) o o ol
and hydrochloric acid was added thereto to dissolve the cal cifufh phosphate,
followed by filtration, washing wth water and drying to obt 18 PR 197
pol yneri zate particles. T 990 wt . parts of the poRyilrerizate

particles, 0.8 w. part of hydrophobic silica fine powder (BET SpPeciTrcT
surface area = 200 nferr]/g) was added to obtain a magnetic er. . The

TRnel oy BEncEUPIEtLe 1E O Asiens daittale senbdigrderln
results are also sh®MB {8sults are summarized in Table 4
appearing hereinafter.
Example 25
. Styrene/butyl acrylate/divinylbenzene
-£80/16/4) ~opolymérx - 1000 wt.parts
{(Mw = ca. 5x104)
Magnetic iron oxide ’ 800 wt.parts
(Dav. = 0.25 pm, Ms = 60 emu/g, |
Mr = 10 emu/g, Hc = 120 oersted)
Di-t-butylsalicylic acid metal
compound 20 wt.parts
Polyfunctional ester c-2 40 wt.parts
A magnetic toner was prepared ang.evaluated
in the‘same manner as in Example 24 except for tﬁe use
of the above ingredients. The magmeétic toner showed a
weight-average particle size of 8.2 um.
The results are also shown in Table 4
appearing -hereinafter.
Example 26
Styrene/butyl acrylate/divinylbenzene
(80/16/4) copoiymer - 1000 wt.parts
(Mw = ca. 5x10%)
Magnetic iron oxide 800 wt.parts
(Dav, = 0.25 pm, Ms = 60 emu/g,
Mr = 10 emu/g, Hc = 120 oersted)

Di-t-butylsalicylic acid metal



Table 3. Exanple 20 Styrene 360 t--paft-s—
n-Butyl acrylate 35 Cbpper-phthal&E?éﬁﬂﬂgEﬁWgﬁﬁﬁgT

14 St yrene/ met hacryl i ¢ aci d/ net hyl met hacryl atg@ {85757 10) ]

copol yrner 9 (Mv = ca. 5.7x10[err]) Monoazo netahlgqu?%ggy
2 Mono-functional ester B-1 -101- 40 A cﬁa ol or tToner
having a wei ght-average particle size of 8.2 [err] mwas pifjepared-—tp—the

same manner as in Exanple 19 except for the use of the
- 9O5-

compound 20 wt.parts
Polyfunctional ester C-3 40 wt.parts
A magnetic toner was prepared and evaluated
‘in the same manner as in Example 24 except for the use
of the above ingredients. The magnetic toner showed a
weight-average particle size o0f.8,1-»w
The results are also shown in Table 4
appearing hereinafter. |

Example 27

Styrene/butyl acrylate/divinylbenzene
{80/16/4) copolymer 1000 wt.parts
(Mw = ca. 5x10%)
Magnetic iéon oxide 800 wt.parts
(Dav. = 0.25 pm, Ms = 60 emu/g,
Mr = 10 emu/g, Hc = 120 oersted)
- Di-t-butylsalicylic acid metal
compound 20 wt.parts
Polyfunctional ester C-4 . 40 wt.parts
A magnetic toner was prepared @nd-evaluated
in the same manner as in Example 24 except for the use
of the above ingredients. The magnetic toner shoﬁed a
weight-average particle size of 8.0 pm.
The results are also shown.in Table 4
appearing hereinafter.
Example 28
Polyester resin (bisphenol A-type

diol/terephthalic acid/trimellitic



above pol yneri zable m xture conposition. Hydrophobic titan
powder in 1.2 wt. parts was externally added to 100 wt. pa
to obtain a color toner conprising toner particles carryi
oxi de fine powder attached to the surfaces thereof.

of the color toner was blended wtR1®2-w. parts of a ferr
coated with "acrylic resin to obtain a two-conponent type
The devel oper was evaluated in the sane nanner as in Exanp

REPLACEWENT e T

hg[the titani um]

¢ pMAPR IS
te carrier
e
e 10.

The results are also shown in Table 3 appearing hereinafter. Exanple 21

Styrene acid (50/45/5) condenspgslwt parts 1000 WEBBBFFSacryl ate
?é'[Syr ene/ met hanPp r%nggl%} %{mfe Prament- H
Coppef—phthalocyanine pigment 40 wt.parts
Moﬁéazo metal compound 20 wt.parts
Polyfunctional estér c-1 | 40 wt.parts

A cyan color toner having a weight-zvyarage— .

particle size of 7.9 pm was prepared in the same
manﬁer as in Example 24 except for the use of the
above ingredients. The toner in 100 wt. parts was

blended with 1.2 wt. parts of hydrophobic titanium

oxide fine powder externally added thereto to obtain a

cyan color toner comprising toner particles carrying

the titanium oxide fine powder attached onto the
surfaces thereof.

6 wt. »narts of the cyan toner was blended
with 94 wt. parts of a ferrite carrier c&ated with
acrylic resin to obtain a-two-component type
developer.

The developer was evaluated in the same
manner as in Example 8.

The results are also shown in Table 4
appearing he;einafter.

Example 29

452 wt. parts of O.lM—Na3P04 aqueous solution

was added to 708 wt. parts of deionized water, and

the

mixture was warmed at 60 °C and stirred at 1200 rpm by

a TK-type homomixer (available from Tokushu Kika Kogyo




| /5110 | 9 My = 5. 7
met hacryl ate (85/5/10) copol yner Néno fuﬁ?tlon fﬁ@tggﬁ@é“[ SHE ET

Monoazo netal conpound 2

20 A cyan col or toner having a wei ght-average pa tlcle si ze of
8.0 [err]mwas prepared and evaluated in the same nanner &s 118870
except for the use of the above polaier+ zabl e m xture conpo |t|on.

- 96- The.results are also shown in Table 3. anpl e 22

Styrene 165 wt . parts n- acr.
" i nacri done pi nt 16

35 K-Kc¥ f’llowed gyggradual addition of 69 wt. parts of:

1.0M-CaCly agueous solution, to obtain an aqueous
medium containing Ca3(PO4)2. Separately, the
'following materials for providing a polymerizable

monomer mixture were provided:

Styrene L " . 165 wt.parts
n—-Butyl acrylate 35 wt.parts
Magnetic iron oxide ' 35 wt.parts

(Dav. = 0.25 pm, Ms = 60 emu/qg,
Mr = 10 emu/g, Hc = 120 oersted)
Styrene/methacrylic acid/methyl
methacrylate (85/5/10) copolymer 9 wt.parts
(Mw = ca. 5.7x10%)
Divinylbenzene L2 wt.parts
Di-t-butylsalicylic acid metal
compound 2 wt.parts~
Polyfunctional ester C-1 40 wt.parts
The above materials were warmed at 60 °C and
stirred at 12000 rpm by TK-type homohiixer to effect
uniform dissolution and dispersion. In the mixture,
10 wt. parts of 2,2‘-azobis(2,4—dimethy1valeroni£rile)
as a polymerization initiator was dissolved, to form a
polymerizable monomer mixture. The honomer mixture
was then charged into the above-prepared aqueous
medium and was formed into particles by stirring for
20 min. at 10000 rpm by a TK-type homomixer at 60 °C

in an N, environment. Thereafter, the system was




Styrene/nethacryllc aci d/ met hyl

met hacryl ate (85/5/10) copol yner

9 (Mv = ca. 5.7x10[err]) Monoazo netal conpound

2 Mono- functional ester B-1 20 A [ -
toner having a weight-average particle size of 8.0 [err]m gg%féggﬁggigﬁﬁﬁgg
evaluated in the same manner as in B0l e 20 except. for th se of the
above pol ynerizable m xture conposition. The resul §s |arfef) aARP 1997
shown in Table 3. Exanple 23 Styrene

165 wt. parts, n- Butx;/ acryl a ! Prsazo

yel | ow pi red by a paddle St¥E§er andstF&ﬁQ/ﬁﬁtﬁﬁcr§|Fe ci d/ net hyl

nmet hacryl at
Monoazo net
20 "

P{é%@%@f}%}y po% edction. 9

After the reaction,

(Mv = ca. 5.7x10[err])

2 Mono-functional ester B-1

the system was cooled,

and hydrochloric acid was added thereto to dissolve

the calcium phosphate,

with water and drying to obtain

particles.

followed by filtration, washing

To 100 wt. parts of'the polymerizate

particles,

0.8 wt. part of hydrophobic silica fine

powder (BET specific surface area = 200 mz/g) was

added to obtain a magnetic toner.

The magnetic toner

showed a weight-average particle size of 8.1 um.

The magnetic:toner was evaluafed in the same

manner as in Example 24. The
iz Table 4.

Example 30

Styrene

h—Butyl acrylate

Copper-phthalocyanine pigment -

results are also shown

165 wt.parts

35

14

Styrene/methacrylic acid/methyl

methacrylate (85/5/10) copolymer

ca. 5.7x10%)

-
=

(Mw
Monoazo metal compound
Polyfunctional ester C-1

A color toner having

2
40

a weight-average

particle size of 8.2 pm was prepared in the same

manner as in Example 29 except for the use of the



A yel l ow col or toner having a weight-average particle size of 8.1 [err

was prepared and evaluated in the sane manner as in Ex

t he use of

conposi tion. The results are al so shown in Table .

-98- Jerr]

-97- t he above pol

FAERE BUEEY

-105- {0 APR 1997
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above polymerizable mixture composition. Hydrophobic
titanium oxide fine powder in 1.2 wt. parts was
externally added to 100 wt. parts of the toner to
obtain a color toner comprising toner particles
carrying the titaniug oxide fine powder attached to
the surfacas thareof. |

6 wt. parts of the color toner was blended
with 94 wt. parts of a ferrite carrier coated with
acrylic resin to obtain a two-component type
developer.

The developer was evaluated in the same
manner as in Example 10.

The results are also shown in Table 4

appearing hereinafter.

Example 31
Styrene ios wt.parts
n~-Butyl acrylate 35 "
Copper-phthalocyanine pigment 14 "

Styrene/methacrylic acid/methyl
methacrylate (85/5/10) copolymer 9 "
(Mw = ca. 5.7x10%)
Monoazo metal compound - 2 "
Polyfunctional estér c-1 20 "
A cyan color toner having a weight-average
particle size of 8.0 pm was prepared and evaluated in
the same manner as in Example 30 except for the use of

the above polymerizable mixture composition.



- 99- Exanpl e 24 Styrene-butyl acryl ate/divinyl benze

ne

(80/16/4 by weight) copol yner 1000 wt . parts ( Mwv —_ca«m5xé%FeP§E-
R = 1.57) Magnetic iron oxide 800 wt . @EE{%@HAE T SHEET
(Day. = 0,25 [err]lm M = 60 enu/g, M = 10 enu/g, H g&-120—versted)
D -t-butylsalicylic acid netal -10&0npound
20 Wt . parts Pol yfunctional ester C1 40 W . aaﬂ tcs APR 1337
The above ingredients were prelimnarily blended and then pelt-kneaded
through a twi n-screw kneading extruder. After cooling, the|kneaded product
was coarsely crushEbheandgsfiitel yreuavesi gkowibyim Tahleeti zer Hut+Hzing—a et
air stream followed by
Example 32

Styrene 165 wt.parts

n~-Butyl acrylate 35 "

Quinacridone pigment 16 "

Styrene/methacrvlic acid/methyl
methacrylate (85/5/10) copolymer 9 »
(Mw = ca. 5.7x104) |

Monoazo metal compound 2 *

Polyfunctional ester C-1 20 ¢

A magenta color toner having a weight-average

particle size of 8.0 npm was prepared and evaluated

in

the same manner as in Example 30 except for the use of

the above polymerizable mixture composition;

The results are also shown in Table 4.

Example 33
| Styrene 165 wf.parts
n-Butyl acrylate L 35 v
Disazo yellow pigment 13 n

Styrene/methacrylic acid/methyl
methacrylate (85/5/10) copolymer 9 "
(Mw = ca. 5.7x10%)

Monoazo metal compoﬁnd | 2 "

Polyfunctional ester C-1 20 "

A yellow color toner having a weight-average

particle size of 8.1 pm was prepared and evaluated

in

the same manner as in Example 30 except for the use of



classification by a pneurmatic classifier to obtain a nagnetic toner having
a wei ght-average particle size of 8.0 [err]m The magneti ettt 1 Q0 ey
w. parts was blended with 0.7 wt. part of hydrophobic colfkR MEMENT SHRET
fine powder externally added thereto to obtain a nagneti ¢ tfoner ToNpPrising
toner particles carrying colloidal $i9%—ca fine powder on jtHe r% eggm
t her eof . The magnetic toner was charged in a cdnﬂnrﬁga F@ ~
avai | abl e el ectrophot ographic copier ("NP-8582", avail ablie £rem-Canon...|
K-K) to fopg 5dv ﬁ?%{/ﬁé;zﬁ%até:ﬁ{qelegn&%@%tees’co\rlr\l@alo%gt\i\%;x? then‘....il.{bj ect ed to

eval uation of fi1xa

-100-  characteripid crdduiie SIS 836k BRITRBYET goef ore.




The results are summarized in Table 4 appearing hereinafter. Exanple 25

Styrene/ butyl acryl ate/divinyl benzene (80/16/4) copol yner

1000 wt . parts (Mv = ca. 5x10[err]) Magnetic ir r;@pgl'gt% LE
800 wt . parts (Day. = 0.25 [err]m M 60 emu/ g, %RQM: :;ng%éﬁﬁﬁx
enu/ g, Hc = 120 oersted) Di -t-but}®&alicylic acid netal

conmpound 20 wt.parts Pol yf uintt § dhAPR 8%,
C2 40 wt . parts A magnetic toner wa$ prepared and
evaluated in the sane manner as in Exanple 24 except for {he use of the
above ingredients. The magnetic toner showed a weight-average.particle—~—-»

size of 8.2 pm The results are al so shown in Table 4 appearing

her ei naft er. Exanmpte—26
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Styrene/ butyl —acryl at p/ di vi nyl benzene (80/16/4) copoly,

1000 wt . parts 1sSheetH = ca. 5x10[err]) Magnetic iron @gm&;gbﬁgm'[ SHEET

800 Wt . partsTh

Rq%W@ 25 [err]m M = 60 enu/g,
enu/ g, Hc | D-t- butgl salicylic acid netal
REPLACENENT s | ~-1093- -101- : cd
2

0 wt.parts Po yfunctlonal ester CG3 40 wt.lp
A magnetic toner was prepared and evaluated in the sanme nanrer

olnAPR 1397

Exanpl e 2%11—{ yeept e .yse of the above ingredients. The *raghret
showed a ' = ticle size of 8.1 [err]m

1. A toner for developing an electrostatic
latent image, comprising: a binder resin, a colorant,

and an ester compound {a), (b) or (c) shown below:

(a) a poly—funétional ester having a tertiary

-raxbon axr/and a guaternary carbon and obtained iTGWw %

alcohol compound or carboxylic compound having at

least two functional groups,

(b) a mono-functional ester having a tertiary

carbon or/and a guaternary carbon, or
(c) a poly-functional ester having a primary
or secondary carbon having at least two functional

groups represented by the following formula (1):

Yy
‘ Rl —(ﬁ'-xl:—(-CHz-)—nT PI‘—{-CHZTXZ-i—RZ (1),

wherein A denotes a carbon atom or alicyclic group, R;

and Ry indépendently denote an organic Qroup.having 1
-.35 .carbon atoms, Y; and Y, independently denote a
hydrogen atom, halogen atom or organié group, m and n
denote 0 or an inter of at least 1, X, and X5
independently denote én oxygen atom or sulfur atom,
and Z; and Z, independently denote aﬂ;oxygen atom or
sulfur atom, with the proviso that

at least one of Y; and Y, denotes an organic
group when A denotes a carbon atom and m and n are 0,

at least one of Y; and Yy denotes a hydrogen

AR VO A6 O -

4
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:PLACED

____‘_M'




The results are-also shown in Table 4 appearing hereinafter.

Exannlp 27

Styrene/ but yl acrylate/d|V|nbeenzene (80/ 16/ 4) copl

1000 wt . parts heet eBxlO[ err]) Magnetic ir Wﬁgg%% gﬁ%ﬂ
800 wt . parts J ) S [err]lm M = 60 enu/g, _ éo

enu/g, Hc = 120 -t- buiy@sallcyllc acid met 1@ @?
conpound .parts Pol yf uncitional. .estec
C4 40 wt . parts A nagnetlc t oner wast prepared and
evaluated in the same nmanner as in Exanple 24 except for the-bse-——gf-tire—"

above i ngredbmnoz ha’lmgemgmmm owlemek deroviszh ;. qeethyht -eeboer &gel particle

size of 8.0 [err]

The results are also shown in Table 4

appeari ng ﬁéL

agﬁap@@rof Exapg|» @snotes an integer of at least

1, and
Y, and Y, denote a hydrogen atom or halogen
atom with the proviso.that at least one of Yl and Yy
is 3 halogen atom when gmdena$:§=a~:cEthhatcmmang-m
and n are an integer of at least 1.
2.

The toner according to Claim 1, which

comprises the poly-functional ester (a).
3. The toner according to Claim 2, wherein the
aster compound is a poly-functional ester represented

by the following formula (2):

Y3
R3“|i“x3 —CHy I~ ?“\‘Cﬂz’}? X4—ﬁ‘R4 (2),
Zq Yy Zy

wherein Aé denotes a carbon atom, alicyclic greoup or
aromatic group, Ry and Ry independantly denote an
organic group having 1 - 35 carbon atoms, Y3 and Y4
independently deﬁotela hydrogen atom, halogen atom or
organic group, x and y denote zero or an integer of at
least 1, X3 and X, 1ndependent1y denote an oxygen atom
or sulfur atom, and Zj and Zy independently denote an
oxygen atom or sulfur atom with the proviso that x and

y denote an integer of at least 1 when A5 denotes a

carbon atom and either one of Y3 and Y4 denotes an

L

~,

pwel HASBEEN
REPLACED
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Pol yest er

resin (bisphenol A-type diol/terephthalic acid/trinellitic.

-102-

wei ght - average-

toner in

acid (50/45/5) condensate)

1000 wt. p (QWEET
sBeenRepla&Sapper- pht hal ocyani ne pi gnent 3@% Q%E%T SHEE

20 wt. parts Pol functlonal S@e
.parts -11A-cyan col or toner hgviin i

t|cIe size of 7.9 [err]mwas prepared in the sane

I

manner as in Exanple 24 except for the use of the above ingredients. The
parts was ended rts_of hydrophabig—
oﬂagl}e T I HEPFswEert h@)’& QPﬁ'aIOI y aEBQde%%?gﬁ St¥obtain a

titani um

integer of at least 1 when A, denotes a carbon atom

and Y3 and Y4 both denote an organic group; x and y

denote 0 or an integer of at least 1 when A, denotes

an aromatic group having Y3 and Y4; and at least one
of Y4 and Y4 denotes an organic grovp when 2; denntes.

an alicyclic group having Y3 and Y4 and x and y are O.

4. The toner according to Claim 3, wherein Y3 is
an organic group represented by the follewing formula:
—-CHy-X5-C-Rg ,
I
Zs
wherein Rg denotes an -organic group having 1 - 35
carbon atoms, X5 denotes an oxygen or sulfur atom, and

Zg denv*es an oxygen or sulfur atom.

5. The toner according to Claim 3, wherein Yy is
an organic group represented by the following formula:
-CHy-Xg-C-Rg ,
!
wherein Rg denotes an organic group having 1 - 35
carbon atoms{ Xg denotes an oxygen or sulfur atom, and

Zg denotes an oxygen or sulfur atom.

6. The toner according to Claim 3, wherein R3
and R4 denote an organic group haviné 10 - 35 carbon

atoms, and Rg and Rg denote an organic group having 1

_—

RER) ) Y O
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cyan col or toner conprising-toner particles carrying the ti

fi ne powder attached ont o the surfaces thereof.

the cyan toner 'ifizieqsHiasteremiep ®th 94 wt. parts of a ferrit
with acrylic re¢tfimil LRI 2 two- conponent type devel
the sapep- manner as in Exa

452 wt. parts of O0.1M Na[err]Pd err] aqueous solution was added to 708 Wt .
parts of deionized water, and the mxture was warned at 6 '
stirred ar-ﬁzserbpnmbyoma -TK-type honom xer (avail able from Tokushu Ki ka
Kogyo

7. The toner according to Claim 6, wherein Ry

.and R4 denote an alkyl, alkenyl or aromatic group, and

R5 and Rg denote an alkyl group.

8. The toner according to Claim 3, wherein the
ester compound is a poly-fuﬁcﬁional ester represented
by the following formula:

0=C-Rg
b,
R3—C;0;CH2-C=CH2—0-C—R4
0 CH, cg
o
0=C-Rg
wherein R3 and R4 denote an alkyl or alkenyl group
having 11 - 30 carbon atoms, -and Rg and Rg denote an

alkyl group having. 1 - 10. carbon atons.

S. The toner according to Claim 1, wherein the
ester compound is a mono-functional ester represented

by the following structural formula (3):

Y
R (3),
Y4 Z

wherein R denotes an organic group having 1 - 35

REPLACED

(R 0 S i s e




), followed by gradual addition of 69 w. part gt
aqueous solution, to obtain an aqueous nedi ﬁ%@&ﬁ@%&ﬁ&%ﬁﬁ%ﬁ

s Separately, the followi ng nmaterialsif@r providing a
lpifﬁi Fomixture were Il %w ded: Styrene {0 APR 1997
N[ K utyI acryl ate 35 'wti. parts _
Magnetic iron oxide . 95 wt.parts (Dayr=—="0725"""
[err]m M = 60 enmu/g, Nr = 10 enu/g, Hc = 120 oerftg?) I .

Styrene/ ¥3dny d J rre e copo yrrer

9 w.parts enzene

g x parEShydrogé?l -aitcbcut Hafi@g'e%’ |a't%ma@>'rdogﬁhﬁkc group-Ceround
parts

denotes an oxygen or sulfur atom; Z denotes an oxygen

or sulfur atom; and m denotes zero or an integer of at
least 1 with the proviso that Y;, Y, and Y3

respectively denotc 2n.srzomdic gzaun-wten.m = Q.

10. The toner according to Claim 1, wherein the
ester compound is a poly-funcfional ester representéd
by the formula (1) wherein.Yl-is an organic group
represented by the formula:

-CHy~-X7-C-R7 ,
) 27
wherein Ry denotes an ofganié group having.l_- 35
carbon atoms, X, denotes an.oxygen or sulfur atom, and

Z7 denotes an oxygen or sulfur atom.

'11. The toner according to Claim 1, wherein the
ester compound is a poly-functional ester represented
by the formula (1) wherein Y5 is an organic group
represented by thé_formula: |

~CH,-Xg-C-Rg ,
2
wherein Rg denotes an organic group having 1 - 35
carbon atoms, Xg denotes an oxygen or sulfur atom, and

ZB denotes an oxygen or sulfur atom.

) R 1

"[HIS SHEET HAS BEEN
REPLACED




Pol yf uncti onal
materials were

40 wt. parts
r]C and stirred at 12000 ¥iperiALAancEy
honom xer to eff S50l ution and di spersion. | niUHé m xture,

10 wt. parts of 2, g di nret hyl val eronitrile) as 3§ ROt ifor
initiator was di ssifisidl o] { | a_{¥uynerizable nononer x? rgg%gﬁgﬁ
nmonomer m xture was then charged int'o the above-prepared;ia et PO
and was formed into particles by stirring for 20 mn. at{10000 rpmby a
TK-type honom xer at 60 [err]C i.n an N2 environnent. Thereafter, the
systemwas 12. The toner according to Claim -1104hereist itheed by a paddle
stirrer and heated at 80 [err]Cto effect 10 hours of reaction.

ester compound is contained in an amount of 1 - 40 wt.

parts per 100 wt. parts of the binder resin.

13. The toner according to Claim 12, wherein the
&stei opmpennd ilo-contained in an amount of 2 - 30 we.

parts per 100 wt. parts of the binder resin.

14, The toner according to Claim 1, wherein the
binder resin has a refractive index which differs by

at most 0.18 from that of the ester compound.

15. The toner actording to Claim 14, wherein the
binder resin has a refractive index which differs by

at most 0.10 from that of the ester compound.

16. The toner according to Claim 1, wherein the

ester compound has a melting point of 30 - 120 °cC.

17. The toner according to Claim 16, wherein the

ester compound has a melting point of 50 -~ 100 Sc.
18. The toner according to Claim 1, wherein the
ester compound has a solubility paraméter (SP value)

of 7.5 - 9.7.

13. The toner according to Claim 1, wherein the

{0 A

THIS SHEET HAS BEEN
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Af ter—the—+eaction the systemwas cooled, and hydrochloric acid was added

t here 0 dissolve the calcium phosphate, followed by fillrrmnroERey sﬁﬁgp
with I Bt Raplaegdt 0 obt ai n pol yneri zate particles. ‘”‘ﬁm”",gaLvu %
wt. pa i flynerizate particles, 0.8 w. part of jhydrophobic.
silica Il BET specific swifigee area = 200 nf erri] /jg)} BadPREHRd

to obtain a magnetic toner. The nagnetic toner showed a
particle size of 8.1 [err]m The magnetic toner
t he sane nner as in Exanple 24. The results are alsq s

Exanpl e apster W has a melt viscosity of 1 - 3@@5%. ﬁ&rts

n-Butyl a da@$ 35 Copper - pht hal ocyani ne pi gnent
14 Sﬁ§¥ene met hacryl i c aci d/ nmet hyl met hacryl ate (85/5/10)

copol yner 9

ifght - aver age
s evaluated in
j bl.e-4-

20. The toner according to Claim 19, wherein the
ester compound has a melt viscosity'éf 3 -~ 50 cps at

130 Cc.

21. The toner accordiné to Claim 1, wherein the

ester compound has a hardness of 0.3 - 5.0.

22. The toner according to Claim 21, wherein the
ester compound has a hardness of 0.5 - 3.0.

X

LY

23. The toner according to Claim 1, wherein fhe

ester compound has a crystallinity of 10 - 50 %.

24. The toner according to Claim 23, wherein the

ester compound has a crystallinity of 20 - 35 %.

25. The toner according to Claim 1, wherein the
ester compound has a number-average molecular weight.

of 200 - 2000.

26. The toner according to Claim 25, wherein the
ester compound has a number-average molecular weight

of 500 - 1000.

AR RO

TS SHEET HAS BEEN
REPLACED




(Mv = ca. 5.7x10[err]) Monoazo mnetal conpound

2
Pol yfunctional ester C1 40 A col ofl gt ; j T
vei ght - aver age Tﬁaﬁﬂﬂ@h£3%$irﬂ 8.2 pmwas prepared in trgﬁfgﬁgﬁﬁggiggﬁgés

in Exanpl e 29 exddk 1“'“4 e of the
2

- 105- above pdil} xt ure1teaposi ti on. Hydrophabiic 1 0i ARRi B
oxi de fine powder 1n wt. parts was externally added tio $100 wt . patt
of the toner to obtain a color toner conprising toner pariticles carrying
the titanium oxide fine powler attached to the surfaces thereof
6 wt. parts oR7theThel tpnepneecorpding ch@celaim 1, wherein the

binder resin comprises a styrene copolymer.

28. The toner according to Claim 1, wherein the

binder resin comprises a polyester resin.

29. A process for producing a toner, comprising
the steps of:

(i) melt-knéading a mixture including a
binder resin, a colorant, and an ester compound (a),
(b) or.(c) shown below:

{a) a poly-functional ester having a tertiary
carbon or/and'a guaternary carbon and obtained from an
alcohol compound or carboxylic compound ﬁaving~at
least two functioncl groups,

(b) a mono-functional ester having a tertiary
carbon or/and a quaternary carbon, or

(¢c) a poly-functional ester haviﬁg a primary
or secondary carbon having at least two func£ional.

groups represented by the following formula (1):

5!
Ry ‘i“xl —CHym ?‘{‘Cﬁz'}s‘xrf“f*z (1),
Z Y, Zy

wherein A denotes a carbon atom or alicyclic group, R,
and R, independently denote an organic group having 1
- 35 carbon atoms, Yy and Y, independently denote a

hydrogen atom, halogen atom or organic group, m and n

B L L L R ——
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with 94 w. parts of a ferrite carrier coated with acrylic resin to obtain

a two-conponent type—devetoper. The devel oper wasevaluat.ed—i-f——
the same manner as_ in Ie 10. The resul ts ar EREPSACEMBND SHEET
Table 4 afpe o ﬁﬁﬁi Exanpl e 31 Styr eng5 '
165 wt. part s|{Ekl i acrylate

Copper - pht hal} . -147- Styrene/ nmet hacty |é 0 APR?%HIE
aci d/ met hyl nethacrylate (85/5/10) copol yner 9 LM

= ca. 5.7x10[err]) Monoazo metal conpound 2 _
Polyfunctlonal ester C1 20 A cyan col sf—tofrer—haviny

a wei ght - afi&fe Gam iagl dngezeosf ag. Yepatwhs Hy epad ey and eval u t ed in

sane nner as. in _Exanple 30 except for the use of
the maindependently dggote an oxygen atom or sulfur atom,

and Zl and Z, independently denote an oxygen atom or
sulfur atom, with the proviso that at least one of Yy
and Y, denotes an organic group when A denotes a
carhnniatcg and m and n are 0, at least one of Y; and
Y, denotes a hydrogen atom or halogen atom when A
denotes a carbon atom and either one of m and n .
denofes an integer of at least 1, and Y; and Y2.
denotes a hydrogen atom or halogen atom with the
proviso that at least one of Y; and Y, is a halogen
atom when A denotes a carbon atom and m and n are an
integer of at least 1, thereby to form a melt-kneaded
product, | |

(ii) cooling the melt—kneaded product,

(iii) pulverizing ‘the ' cooled melt-kneaded
product to obtain a pulverized product, and

(iv) classifying the pulverized product to

obtain toner particles.

30. The process according to Claim 29, wherein
the ester compound is used in an amount of 1 - 10 wt.

parts per 100 wt. parts of the binder resin.

31. The process according to Claim 30, wherein
the ester compound is used in an amount of 2 - 5 wt.

parts per 100 wt. parts of the binder resin.
-

R O A O



t he above polynerizable m xture conposition.

- 106- The results are also shown in Table 4. EReRAEMEL
Styrene This Sheet Has Been Replaced 165 wt.parts n- BufylIacryrate

35 " Qui Al 1o nt 16 Y D 4

St yr ene/ met hacr““l‘llL f iy -118ret hacryl ate (85/ 5§ 1D) 1060;5&&)%%%?

9 (Mv = ca. x10[err]) Monoazo netal conpouhd

2 Pol yfunctional ester C1 20 A magenta col or

t oner having a wei ght-average particle size of 8.0 [err]mWwas prepared and
eval uated in 32- he process according to Claim 29, wherein

the binder resin comprises a styrene copolymer.

33. The process according to Claim 29, wherein

the binder resin comprises a polyester resin.

34. A process for producing a toner, comprising
the steps of:

(i} forming into particles'a mixture
including a polymerizable monomer, a colorantf and an
ester compound (é), {b) or {cj shown below: -

(a) a poly—functional ester having a tertiary
carbon or/andla quaternary carbon and obtained from an
alcohol compound or cafboxylic compound having at
least two functional groups,

(b) a mono-functional ester having a tertiary
carbon or/and a quaternary carbon, or

- {(c) a poly-functional ester having é primary
6r secondary carbon having at least twoifuncfional

groups represented by the following formula (1):

1
Rri—'xl—('CHZ'hu—?—('CHz’}H‘XZ'ﬁ'Rz (1),
Z 72 Z2

wherein A denotes a carbon atom or alicyclic group, Ry
and R, independently denote an organic group having 1
- 35 carbon atoms, Y; and Y, independently denote a

hydrogen atom, halogen atom or organic group, m and n

AN



the sane manner as in Exanple 30 except for the use of the above
pol ynmeri zabl e m xture conposition. The results are_al sgo shown in
Tabl e 4. ExamﬁsﬁmﬂﬂsBaquﬁt rene A

n-Butyl acryl ] 35 Di sazo yel | gWspke

13 Styren [l aC|d/ne{hw9- nethacrylale

copol yner = ca. 5.7x10[err]) Monoazq. ' i
2 Polyfunctlonal ester C1 20 ' -yellom/color

toner having a weight-average particle size of err]fh was prepared an

eval uat ed3¢POTe W@ QBRM nkMERY ath Bashile S e@&%d{z for Ltk
-107-

independently denote an oxygen atom or sulfur atom,
and Z; and Z5 independently denote an oxygen atom or
sulfur atom, with the proviso that

at least one of Y; and Y, denotes an organic
qgroup when A denotes a carbon atom «od & o 0 are O,

at least one of Y; énd Y5 denotes a hydrogen
atom or halogen atom when A denotes a carbon atom and
either one of m and n denofes an integer of at leasf
1, and |

Y1 and YZ denotes a hydrogen atom or halogen
atom with the éroviéo that at least one of Y; and Y,
is a halogen atom when*A denotes a carbon atom-and m
and n are.an.integer of at least 1; and

(i1) polymerizing the particles of the

mixture to.obtain toner particles.

35. The process according to Claim 34, wherein

the polymerizable monomer comprises a vinyl monomer.

36. The process according to Claim 35, wherein
the polymerizable monomer comprises a styrene-type
monomer, an acrylic acid ester, a metﬁacrylic acid

ester, or a mixture thereof.

37. The process according to Claim 34, wherein

the mixture is formed into particles in an aqueous

A



t he above pol ynerizabte nixtu.c~cenposition. The results
shown in Table 4. [err] -109- (e @wiﬁuv
I S: 1. A toner ngI':SeetSBeen fl el ectrostatic |atent i fregei g
a binder resin, a CHE, i rel ease agent in anountg f
parts per 100 wt. pH¥ | ndegjp,pesin, said release.acem:
an ester conpound having 1 to 4 ester groups sel ected from tg
consi sting of ester conmpounds (a), (b) and (c) shown bel ow
pol y-functional ester having a tertiary carbon or/and
car bon anchediituai aed subJeafedl eahpblymerlzeﬁpounmoéncﬁxb@dtyél c corrpound
havi ng at | east two

medium.

38. The process according to Claim 34, wherein
the mixture further includes a polymer or copolymer

having a polar grorp,

39. The process according to Claim 38, wherein
the copolymer haéing a polar group is a styrene-based

copolymer.

40. The process according to Claim 38, wherein

the polymer héving a polar group is a polyester resin.

:
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functional groups, (b) a nmono-functional ester having a tertiary carbon
or/and a quaternary carbon, and - (c) a poly-functional ester having a

primary or secondary carbon having at |least two functional groups
repre- sented by the followng fornula (1):
[err] wherein A denotes a carbon atomor alicyclic group, Rerr] and

R err] i1independently denote an organi c group having 1-35 carbon atons,
Y[err] and Y[err] independently dengte a hydrogen atom hal ogen atom or
organic group, mand n denote O or an integer of at least 1, Xerr] and

X[ err] independently denote an oxygen atom or sulfur atom and Z[err] and
Z[err] independently denote an oxygen atomor sulfur atom wth the proviso
t hat at | east one of Y[err] and Y[err] denotes an organi c group when

A denotes a carbon atomand mand n are O, at | east one of Y[err] and
Y[err] denotes a hydrogen atom or hal ogen at om when A denoies a carbon
atom and eit her one of mand n denotes an integer of at |least 1, and

Y[err] and Y[err] denote a hydrogen atom or hal ogen atomvvitg g t he
proviso that at |east one of “Y[err] and y[(err] 1 ogerf ¢ ~ atom when A
denotes a carbon atomand mand n are ____an integer of®at |l east 1. 2.
The toner according to claiml, whicq_@ ] y-fUnoti onal ester
(a). ' 4 -Q

~—
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3. The toner according to claim2, wherein the ester conpound is a
poly-functional ester represented by the following formula (2):
[err] wherein Alerr] denotes a carbon atom alicyclic grogmror:
group, Rlerr] and Rl err] independently denote an organi c gr olsst:
carbon atons, Y[err] and Y[err] independenly denote a hydrog
hal ogen atom or organic group, x and y denote zero or an intg %y%‘%%q
least 1, X[ err] and X[ err] independently dehote an oxygen atbw or sul fur
atom and Z[err] and Z[err] independently denote an oxygen afohror—sut-fur
atomwith the proviso that x and y denote an integer of at |gast 1 when

Al err] denotes a carbon atom and either one of Y3 and Y4 denotes an organic
group; either one of x and y denotes an integer of at |least 1 when Alerr]
denotes a carbon atomand Y3 and Y[err] both denote an organic group; x and
y denote O or an integer of at |least | when A2 denotes an aromatic group
having Y[err] and Y[ errj; and at teast—oneof nd Y[err] denotes an
organi c group when Alerr] denotes an alicyclic gr@up having Y[err] and
Y[err] and x and y are O. 4. The toner accordi{frto|claim3, wherein
Y[err] is an &g@anie group represented by the fdgll pw rig dul a:

[err] mhereéa ﬁg rr] denotes an organi c group<hayi ng rbon atons,
X[ err] denote g oxygen or sulfur atom and Z rrf'ae_g,t_eﬁ)aa oxygen or
sul fur atom §ggahe toner according to C mhnrennizjﬂmxr is an
organi ¢ group represented by the follow ng formdl a 90g

89411 —
' - Nt—s90°2
=N
Iee'6 — . :
' J Y2y

5
F1G. 2

000’ —
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[err] -111- wherein Rlerr] denotes an
organi c group having 1-35 atons, X[ err] denotes an oxygen or sulfur atom
and Z[err] denotes an oxygen or sul fur atom 6. The toner according to
claim3, wherein Rlerr] and Rerr] denote an organic group having 10-35
carbon atons, and Rerr] and R err] deppte an organic group having 1- 5

carbon at ons. 7. The toner according to claim®6, wherein R err] and
Rl err] denote an al kyl, aIkenyI or aronatlc group, and Rlerr] and Rlerr]
denote an al kyl grg h . Grrla G I 3, Wherein the

ester conpound is & he foll ow ng

fornmul a: err V\/nereln Rlerr] and R err]
denote an al kyl or a&@#&%&p‘:—é&\ W atons, and R err] and

Rl err] denote an al kyl group
ABSTRACT OF THE DISLOSURE.

A toner for developing an electrostatic latent image is constituted by binder resin, a

colorant , and an ester compound (a), (b) or (c) shown below : (a) a poly-functional ester
having a tertiary carbon or/and a quarternary carbon and obtained from an alcohol compound
or carboxylic compound having at least two functional groups, (b) a mono-functional ester
having a tertiary carbon or/and a quartenary carbon, or {c) a poty-functional ester of a
specific structure having a primary or secondary carbon having at least two functional
groups. The ester compound is characterized by a good affinity with the binder resin, a high
hydrophobicity and low crystallinity, thereby pmvidiné a toner which shows good low

~temperature fixability, anti-offset characteristic, color-mixing charateristic and transparency.

FIGURE 1 | 604329 - 4
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denotes an or [erTTand
Y[ err] independently denot®e & hydrogen atom hal ogen atonjo rganjic oip,
X denotes an oxygen or sulfur atom Zmwtes an oxygen 0 ;u?f%rﬂaft gﬁ? ng
m denotes zero or an_integer of at least | with the provifgo that Y[erri;
Y[err] and Y[err] ro¥petts claigegeisote an organic group n ne0.

-112- 10. The torlerAaccer dongievelapiagmad, elebeosianct lmersimage £onpouny i

a poly-functional g% 51h99'éQﬁﬁHéxe 4 BelorhAt lda kéleatbagehninyl err] is

an organi c group T, [err]
wherein Rlerr] ggﬁés P Or am C [E’Qraloo tBBarr.s of tﬁe bmder N

denotes an oxygen rG?’-nsu?aFglrr ﬁBt P]"sﬁbn mpn& sul fur
at om 11. The td]mngddﬁr"&-‘ﬁgx groupsase @edvﬁﬁ@meﬁhﬁ grﬁépé?smétsmrpound is a

pol y-functi onal eiifeéstéxebommtn@d (ay, (eahdr(a)ishotd belvawein Y[err] is an
organic group repr e?ei“ Dolyyfuncnonal ester having a tertiary carbon or/and
a quaternary carbon and obtained from an alcohol
compound or carboxylic compound having at least two
functonal groups,
(b) a2 mono-functional ester having a tertiary carbon
or/and a quaternary carbon, and

(c) a poly-functional ester having a primary or secondary
carbon having at least two functional groups repre-
sented by the following formula (1):

havihg 1-10 %The toner according to claim1, wherein the

est er conpoun nono-functional ester represented by ey

_structural form, " l ”ll“”m [err] REPLABGEMENT SREET
g 1-35 carbon atons: Y[err]|

YI'L )
Rx—ﬁ-xx—(CHz)m—!l\—(CHz)n—Xz—ﬁ-Rz

Z; Y Z:

wherein A denotes a carbon atom or alicyclic group, R, and
R, independently dencte an -organi¢ group having 1-35
carbon atoms, Y, and Y, independently denote a hydrogen
atom, halogen atom or organic group, m and n denote O or
an integer of at least 1, X and X, independently denote an
oxygen atom or sulfur atom, and Z, and Z, independently -
denote an oxygen atom or sulfur atom, with the proviso that |

at least one of Y, and Y, denotes an organic group when
A denotes a carbon atom and m and n are 0,

at least one of Y, and Y, denotes a hydrogen atom or
halogen atom when A denotes a carbon atom and either
one of m and n denotes an integer of at least 1, and

Y, and Y, denote 2 hydrogen atom or halogen atom with
the proviso that at least one of Y| and Y, is a halogen
atom when A denotes a carbon atom and m and n are
an integer of at least 1.

2. The toner according to claim 1, which comprises the

poly-functional ester (a).



the forml a; [err] wherein R err] denotes an organic
*group having 1-35 carbon atonms, Xferr] denotes an oxygen or
and Zferr] . denot es an oxygen or sulfur atom 12. The toneyg ﬁEﬁgﬁZ’,‘é'

claim1, "’m mnm" conmpound is contained in an anouiit W\ﬂ SHEET
parts per ' | '

claiml, wheré&in*th® i nder resin hadl8-refractive index whjc

at nost 0.18 fromthat of the ester conpound. 14. The tongr
claim 13, wherein the binder resin has a refractive index v
at nost 0.10 fromthat of the ester conpound. 15. The tor I.ng
claim1, wherein theldst ¥mesorpeandingao almzht 2novbeiein i 26tet20 C. 16.
‘The toner accor diompdond! Bi @ poly-finesebRal Rer&St gﬁgmggﬁw s, e a nelting

poi nt of 50-100 fguom?,g fo-fﬂ:ﬁxl r according to claim Wherein the ester
conpound has a solubi Tty para er (SP value) of 7.5-9.7. 18. The toner
according to claiml1, wherein the estfr conpound has a nelt vi fjcosi ty of

1-300 cps at 130 C. 19. The toner attording to claim 18, whéflein the
ester conpound has a mah} gl_sg .@Jc_t@g,)p ﬁ' Q,_ges @aL R1130[err] C. 20. The
2

toner according to claim erel X qprrpoUnd has a hardness of
0. 3-5.0. y4 -113- Z

wherein A, dcnoncs a carbon atom,- alicyclic group or
aromatic group, R, and R, independently denote an organic
group having 1-35 carbon atoms, Y; and Y, independently
denote a hydrogen atom, halogen atom or organic group, x

and y denote zero or an integer of at least 1, X; and X,
independently denote an oxygen atom or sulfur atom, and Z,
and Z, independently denote an oxygen atom or sulfur atom
with the proviso that x and y denote an integer of at least 1
when A, denotes a carbon atom and either one of ¥; and Y,
denotes an organic group; either one of x and y denotes an
integer of at least 1 when A, denotes a carbon atom and Y,
and Y, both denote an organic group; x and y denote 0 or an
integer of at least | when A, denotes an aromatic group
having Y; and Y,; and at least one of Y; and Y, denotes an
organic group when A, denotes an alicyclic group havingY
and Y, and x and y are O.

4, Thc toner according to claim 3, wherein Y; is an
organic group represented by the following formula:

-CHz—Xs—'Cll—Rs,
Zs
wherein R; denotes an organic group having 1-35 carbon
atoms, X, denotes an oxygen or sulfur atom, and Z; denotes
an oxygen or sulfur atom.

5. The toner according to claim 3 wherein Y, is an
organic group represented by the following formula:

—CHi—Xe—C—Fe.
Zs



21. The-tonér according to claim1l ere| n the ester conpound has a

ein the

har dness of 0.5-3.0. 22. The toneU "Mﬁuma' m 1,

ester compound has a crystallinity The ton rggg@@mé}% %U
claim 22, wherein the ester conpound has a crys falti nity of §2 0 4 SHEET
The toner accor di ng to claim1, wherein the ester conpound hasl a
nunber - aver age nol ecul ar wei ght of 206r2DO0. 25. The tonerf dccddijtit 1897
claim 24, wherein the ester conpound has a nunber-average | iLar_wei ght
of 500-1000. 26, .The. taner, according to claim1, wherein ghe binder resrn
conprises a styr eRdieT Rméwotesza;n oTgaiCo grIup Seyimg nig-3

wherein the bi ndeatmxsdmpmsmoaygenmsmmrrmm and Z3.defiopgpcess f of
producing a toneranaxygensongulfve sbens of: (1) rrelt kneadl ng a mxture

i ncl udi ng a bi nder ﬁem téher a(é.rd‘rahﬁéatat clﬁ#}dgh g n amounts

from1-40 wt. Qﬁ%ﬁg ktS “ai d

rel ease agen‘El H mtse)a’r?r &t er
groups sel ected f \jﬁ %%tgﬁﬂjlm a‘é’@l&l 5 arhomptamas (a), (b)
and (c) shown bel ibylm&cmg uacclaimalb, eshereihaki rrgic‘aR‘ertlary

car bon or / dembte am r o Arcundrio thrdd R
al cohol conpound @enmrmm Ic I‘Eglund havi ngbgmupe atRI e%gt% RfW)

functional groups, ester.having a tertiary
car bon or/ 8 T\ilg(ﬁg er n?Rf}i r@?ﬂfn 3, wggieiy g'b ﬂ'nct i onal
ester having a pr ‘Fﬁ»@ Y- HCUO CEeF tf@@fmﬁtﬁ% €ast two
functi onal group Q@’lﬂ&nted by the foIIovm ng formula (I):

[err]

Q)

O =C—Rjy

CH;

O0=C—Rg

wherein R, and R, denote an alky! or alkeny! group having
11-30 carbon atoms, and Ry and R, denote an alkyl group
having 1-10 carbon atoms.

9. The toner according to claim 1, wherein the ester
compound is a mono-functional ester represeated by the
following structural formula (3):

}'x 3.
Yz—(’:‘(-CHz)m—X.—ﬁ—R. '
Y; yARRE

wherein R denotes an organic group having 1-35 carbon
atoms: Y;, Y, and Y, mdependently denote a hydrogen
atom, halogen atom or organic group; X denotes an oxygen
or sulfur atom; Z denotes an oxygen or sulfur atom; and m
denotes zero or an integer of at least 1 with the proviso that
Y:O Y, and Y; respectively denote an organic group when
m



_and R2
FEPLANERENT syt

wherei n.A dénotes a carbon atomor alicyclic group, R err]
i ndependent |y denote an organic group tmmﬂ u n a
Y[err] independently denote a hydroge "Iuﬂﬂ ;!ﬂmt)om

4 3 XT r Lganl.C.grLoyp,
mand n denote O or an integer of at |east® 1, ert] “and efr
I ndependent |y denote an - 11-123)%%tcm
or sulfur atom and Z[err] and Z[err}llAdependent|y denot ef ah—

or sul fur atom toh t&'Elovi SO télat at | east one of Y[
denotes an or ganig‘ gr ‘RRER accordingqith slaynal c ahesaimith

e
0, at |east ofORHOURE 1] aapalyyfunatiorinestes reprystmednbat ¢ or

hal ogen at om whéarmute (b} shezeinalbhds i 6 ' f mand n
denotes an i nt eges fofmala:l east 1and Yi[ggeéirl]e %EHBGYIFEF’HC%%;% e a hydrogen

r‘r] and Y[err]

atom or hal ogen atomw th the proviso that at |east one of Y[err] and
Y[err] is a hal ogen atom V\,hg%g_ﬁ_ rlgEe_s a carbon atomand mand n are
an integer of at least 1, therehy 10 fOr 2 Rl t - kneaded pr oduct,

(ii) cooling the melt-kneaded product, Zh (iii) pulverizing the cool ed
mel t - kneaded pr -t . btain.a pul verized prgoduct; -and (1v)
cl assi fyi ng the‘gggﬁ ée - B%aﬁt%&?nb%épﬁpt eng E)‘gg cahpmicles.  29.
The process accPHiSng 1 BERPES ALRXYSaepesuliunatem; end@yenotdsi s used in an
amount of 1-10 &% OXpgenrpsulfinatom. parts of the binder resin. 30. The
process accor di ndlt oThe ajome? %acoohding totdlaisery Ui kestedsed in an
amount of 2-5 Wompehh8 Reh Py WhincRERAS edfer ﬁépxgésggérd "By 'the

formula (1) wherein Y, is an organic group represented by
the formula:

—C'Hz-xs—ﬁ—Ra.
Zs

wherein R, denotes an organic group having 1-35 carbon
atoms, X denotes an oxygen or sulfur atom, and Z; denotes
an oxygen or sulfur atom.

12. The toner according to claim 1, wherein the ester
compound is contained in an amount of 2-30 wt. parts per
100 wt. parts of the binder resin.

13. The toner according to claim 1, wherein the binder
resin has 2 refractive index which differs by at most 0.18
from that of the ester compound.

14. The toner according to claim 13, wherein the binder
resin has a refractive index which differs by at most 0.10
from that of the ester compound.

15. The toner according to claim 1, wherein the ester
compound has a meltng point of 30°~120° C.

16. The tomer according to claim 15, wherein the ester
compound has a melting point of 50°~100° C.

-17. The toner according to claim 1, wherein the ester
compound has a solubility parameter (SP value) of 7.5-9.7.

18. The toner according to claim 1, wherein the ester
compound has a melt viscosity of 1-300 cps at 130° C.

19. The toner according to claim 18, wherein the ester
compound has a melt viscosity of 3-50 cps at 130° C.

20. The toner according to claim 20, wherein the ester
compound has a hardness of 0.3-5.0.



31. The.pro
styréne copol

1= 32.
bi nder resin 3“"“ "J _mnuﬁster resin. 33. A process
toner, conpri siiNgY ; (i) forming into partikl
I ncl udi ng a pol yner - *i zAbl e monopes.. a col orant, and
I n ~anmounts from 1-40 w. parts per 100 wt. parts of |

he
coter groups. E'e?‘g‘iﬁe-ﬁ@fﬁ@ém%{%ﬂﬂ%ﬁgaﬁgg L PHERER L 8B R ouns

(a), (b) and (c)COmPOUBHNA B

Ing to claim28, wherein the bi nderJ
The process according to claim 48

i

a

.....

aggness o

a tertiary carbon 22, The taneraactordipgtier chaiyn cljr whereind thdtestered from an
al cohol conmpounde@ihneRhBoKK & Cro@EResRy JPYD0S0%. at |east two

functional groups,
es T’I?‘? \Y

nDnojfunctionaI
car bon, and

ie . -115- (b) a
I‘Iorq T actc‘g}' ng o Slas 22, wherg:rr}. (};ﬁ% cgt
e By o Ot & fuat ernary

ary carbon having 24. Témstonencadeordingnal chaiouds wherelnr dpe estant ed by the
followi ng fornul gompbund has a [Iﬁxfrﬁﬂacr-a‘o'@iaiag% mEl&RNgE ewvedgltardfon atom or
en

alicyclic grOUp,gﬁﬁ.ﬁ‘ié(})o and R err] indepen

havi ng-1- 35

tl'y denote an organic group

25. The toner according to claim 24, wherein the ester
compound has a number-average molecular weight of
500-1000.

26. The toner according to claim 1, wherein the binder
resin comprises a styrene copolymer.

27. The toner according to claim 1, wherein the binder
resin comprises a polyester resin.

28. A process for producing a toner, comprising the steps
of:

(i) melt-kneading a mixture including a binder resin, a
colorant, and a release agent in amounts from 140 wt.
parts per 100 wt. parts of the binder resin, said release
agent comprising an ester compound having 1 to 4 ester
groups selected from the group consisting of ester
compounds (a), (b) and (c) shown below:

(a) a poly-functional ester having a tertiary carbon
or/and a quaternary carbon and obtained from an
alcohol compound or carboxylic comipound having
at least two functional groups,

(b) a mono-functional ester having a tertiary carbon
or/fand a quatemary carbon, and

. (c) a poly-functional ester having a primary or second-
ary carbon having at least two functional groups
represented by the following formula (1):

‘]l'x - (1)
Rx"ﬁ—xx—'(CHz)m—?—(CHz)n'—Xz—lcl:—Rz

yA) Y2 A

wherein A denotes a carbon atom or alicyclic group, R, and
R, independently denote an organic group having 1-35
carbon atoms, Y, and Y, independently denote a hydrogen

atom, halogen atom or organic group, m and n denote 0 or
an integer of at least 1, X, and X, independently denote an

spol y-functional ester having



carbon atons, Y[err] and Y[err] indepeng y dif ogep) 2
hal ogen atom or organic group, mand n Fgﬂmm"m "mﬂ“ ;er Q %E@ENZ&EET
a :

I, Xerr] and X[ err] independently deno oxXy@ensatem o uI fur atom
and Z[err] and Z[err] independently denote an oxygen atom pr 13 uH ladeem
wi th the proviso that at | east one qf \ﬂerr] and Y[err] :ie es._an ]
organi ¢ group when A denotes a car on atom and mand nf are O, at
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i nteger of at |edemote, amoetygen(atorn] onsulff atod, detivtiee prawidodhan at om or
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product,

(ii) cooling the melt-kneaded product,

(i) pulverizing the cooled melt-kneaded product to
obtain a pulverized product, and

(iv) classifying the pulvenzed product to obtain toner
particles.

29. The process according to claim 28, wherein the ester
compound is used in an amount of 1-10 wt. parts per 100 wt.
parts of the binder resin.

30. The process according to claim 29, wherein the ester,
compound is used in an amount of 2-5 wt. parts per 100 wt..
parts of the binder resin.

31. The process according to claim 28, wherein the binder
resin comprises a styrene copolymer.

32. The process according to claim 28, wherein the binder
resin comprises a polyester resin.

33. A process for producing a toner, comprising the steps’
of:

(1) forming into particles a mixture including a polymer-
izable monomer, a colorant, and a release agent in
amounts from 1-40 wt. parts per 100 wt. parts of the
binder resin, said release agent comprising an ester
compound having 1 to 4 ester groups selected from the
group consisting of ester compounds (a), (b) and (c)
shown below:

(a) a poly-functional ester having a tertiary carbon
or/and a quaternary carbon and obtained from an
alcohol compound or carboxylic compound having
at least two functional groups,
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(b) a mono-functional ester naving a tertiary cafbon
or/and a quaternary carbon, and

(c) 2 poly-functional ester having a primary or second-
ary carbon having at least two functional groups
represented by the following formula (1):

'lfx : (L
Rx—ﬁ—xz—(CHz)m—"AIK"(CHz)a—Xz—'CIZ—Rz

Z, Y, Z

wherein A denotes a carbon atom or alicyclic group, R, and
R, independently denote an organic group having 1-35
carbon atoms, Y, and Y, independently denote a hydrogen
atom, halogen atom or organic group, m and n denote 0 or
an integer of at least 1, X, and X, independently denote an"
oxygen atom or sulfur atom, and Z, and Z, independently
denote an oxygen atom or sulfur atom, with the proviso that

at least one of Y, and Y, denotes an organic group when
A denotes a carbon atom and m and n are 0,

at least one of Y, and Y, denotes a hydrogen atom or
halogen atom when A denotes a carbon atom and either
one of m and n denotes an integer of at least 1, and

Y, and Y, denote a hydrogen atom or halogen atom with
the proviso that at least one of Y, and Y, is a halogen
atom when A denotes a carbon atom and m and n are
an integer of at least 1; and
(ii) polymerizing the particles of the mixture to obtain

toner particles.

34. The process according to claim 33, wherein the
polymerizable monomer comprises a vinyl monomer.

35. The process according to claim 34, wherein the
polymerizable monomer comprises a étyrene-type mono-
mer, an acrylic acid ester, a methacrylic acid ester, or a
mixture thereof. '

36. The process according to claim 33, wherein the
mixture is formed into particles in an aqueons medium and
subjected to polymerization in an aqueous medium.
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37. The process according to claim 33, wherkin the

mixture further includes a polymer or copolymer having a
polar group. _

38. The process according to claim 37, wherein the
copolymer having a polar group is a styrene-based copoly-
mer.

39. The process according to claim 37, wherein the
polymer having a polar group is a polyester resin.
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A toner for developing an électrostatic latent image is constituted by binder resin, a
colorant , and an ester compound (a), (b) or (c) shown below : (a) a poly-functional ester
having a tertiary carbon or/and a quartemary carbon and obtained from an alcohol compound
or carboxylic compound having at least two functional groups, (b) 2 mono-functional ester
having a tertiary carbon or/and a quartenary c;rbon, or {¢) a poly-functional ester of a
specific structure having a primary or secondary carbon having at least two functional
groups. The ester compound is characterized by a good afﬁxﬁty with the binder resin, a high
hydrophobicity and low crystallinity, thereby providing a toner which shows good low

-temperature fixability, anti-offset characteristic, color-mixing charateristic and transparency.

FIGURE 1



