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1 - Electrostatic Image Developing Toner and

Fixing Method _ q606% é’:}")—
- BT IPos wopy

BACEGROUND OF THE INVEN‘I‘IOH

5 FielJ of the 1nvent10n

The present inveption relates t¢ a toner for
develbping aﬁ"electrostaiig;image, used in an image
formihg pracess such as eiectrobhotography,
electrostatic recorqiﬁg 6r magnétic recording, and a

10 wotholl of fixing the tomer. |

Related Background Art

A nusber of methods as disclosed in U.S.
.Pafent No. 2,297,691,-Japénese Patent Publication Nos.
42-23910 and No. 43-24748 and 50 forth are
15 conveLt;onally koown as electrophotography In
general, qopies are obtained by forming an |
electrostatic latent imagé on a photosensitive member
by vtilizing a photocqndnctive material, suﬁsequently
develgping the latent;imégé by the use of a tongr, and
20 transferring the tonef image to a trénsfer‘medium such |
- as pager if necessarft followed by fixing by the
- action of heat, pressure., héat—and—pressure; §f

. solvent vapor. The toner that has not transferred to

and has remained on the photosensitive member is
25 cleaned by various means, and then the above process

is repeated.
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'In recent years, éuch a copying apparatus is
not_uﬁly used as a ¢opyin§ ﬁadhine for office work to - .
take lcopies of originéléjas commonly done, but also

has began to be used in the'field of printers serving
gs outputs of computers and in the field of personal
cooving of private use. f _ T T
” Under such éifcﬁmétances, the appafatus are
severgly'sought to Eefmadé small-sized, lightweight
;';hd-highly teliable: _COpéing machines have now been
formefl of more simpie'comﬁopents in various respects.

_ As a besult, a high.pérfbrmance has become required

for toners, and copﬁiﬁg-mécpineg_are no longer
consiflered excellent uniéés an imprcvemeﬁt in the
perfo:mancé of toners;is échieved.

| Foxr example, varlous method or devices have
been developed in relation to the step of fixing a
toner|imsge to a sheéet such as paper. A method most
commonly available'at.preéeﬁt ig the pressure heat
sysieT using a heat roller.

The pressuré hieat éystem using 2 heat roller

is a method of carrying du@:fixing by causing a toner
image |surface of an image-receiving sheet té pass the

~ surfage of a heat roiler whdse éurface is formed of a

? material having rgleaﬁability to toner while the

. formen is brought into contact with the iatter under

] application of a pressure.. Since in this méthod the

——

—
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surface of the heat roller comes into contact with the
toner| image of the imagéfreceivﬁng sheet under
appliLation of a préséure; a very yood thermal
efficiency can be achieved when the toner image is .

melt-adhered onto tﬁe image-receiving sheet, so that

£ixing can be carried out rapidly. Thus, this method

__..._—._—-————-—

.- 1s very effective in a high—speed electrophotographic

copyihg machines. In thls method, however, since the
surfage of the heat rollep comes into contact with the
toner| image under appiicétign of a pressure, part of
the toner image nay sqmetimes aéhere and transfer to
the surface of the'fixingfréllef, which is re-
transferred to the éuhseqﬁent iiage~receiviﬁg sheaet to
cause|an offset pheqqﬁenon,_resqlting in &
contanination of the imagé—receiving shest. Thus, it
is considered to be one of ésseﬁtial conditions in the
heat raller fixing syétem.ihat'né toner is adhered to
the syrface of the heégt fixing roller.

For the purpose of not causing the tomer to
édhe:z to the surfaéé_of anfixing rdller, a measure .

en hitherto takén such that the roller surface

~ is formed of & mater&él such as silicon rubber or a

. £fluorine resin, having &n excellent releasaﬁility to

" toner/ and, in order to prevent offset and to prevent

25

fatigue of the roller surface, its surface is further

' covered with a thin £illm formed using a fluid having a
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good releasability as exemplified by silicone oil.

: Howevgr,_this method, though effective in view of the

.10

15

preveTtion of the offset of'tonef, requires a device
for f?eding an anti*éffséi f£luid, and hence has the
probl%m that the fixing device becomes complicated.

L This is in fhe quosite diraction to the
deman‘ for small sige;andilight weight. . In some
instalces, the silicoﬁe 011 is evaporated b§ heat to
contaminate the interior of the machine. Now, based
cn the idea that the fluid for preventing offset

should be fed from fhe the inside of a toner without

— @

use of any apparatus for. feedlng silicone oil, a

Fl——h-

method has been proposed in which a release agent such

as a low-molecular poiyethyiene'Or a low-molecular
polypropylene is added iq the toner. Addition of such
a rel ase'agent in a'large-duahtity in order to attain

a sufTicient effect may cause filming to the

photosensitive member or result in a contamination of

- the surface of a toner carrf1ng member such as a

20

carrier or a sleeve,-,o that toner images may be

: deteriorated to brinb'ab&uf a problem in practical

" use. |Thus the release agent is added in the toner in

- such 4 small amount that may not cause the

. deterioration of toner images, where a releasing oil

25

is fed in a little amount and a device by which the

toner |that may cause offset is cleaned using a member

-This Sheet Has Been Replaced
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such as a web of a wind-up type is used together.

However, takiﬁg account of the recept demand

for small size, light;weiéht and ‘high reliability, it )
is neEessary and préférréé to remove such a

supplementary device. Aécopdingly, no coﬁntermeasure
cén be completely takén unless the fixing performance

and anti-offget of th§“f6néf“§fe further improved. It

i is diffficult to achieve the improvement unless binder -

1

15

20

3

resins for toners are Further improved.

As a technique concérnihg the improvement of
binder resins af tcﬂeés,“Jabanese Patent Publication
No. 51-23354, for exa@ple,’éroposes a toner in which a
cross+linked polvmef is uéed as a binder resin.
Accorging to the methéd d;sélosed therein, the toner
ig effective for.thé impfpvement in anti-offset and
wind-around resistance, but on the other hand an

increase in the degree of cross-linking results in an

inerease in the fixiné temperature. Hence it is
difficult to obtain a:tupér‘having a sufficiently low
fixing temperature, azsuéeriority ib anti—o?fsét and
wind- found resistadce, and a sufficient fixing
perfo e. In genefai,'in order to improve the
fixing performance, the binder resin must be_made to

bave a low molecular weigﬁt;to'lower its softening

25 point{ This conflicts with the measure for the

improvement of anti—offset. Since the binder resin is
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made to have a low softeging peint, the glase
transition point of:tﬁe résin is necessarily lowered
to bring about an undesirable phenomenon that blocking
of toner occurs during storage.

To cope with th;s problem, Japanese Patent

- Application- Laid~open No. 55 158340 proposes a toner

15

20

25
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containing a binder resin comprlsed of a low-molecular _ .

weighit polymer and a high-molecular weight polymer.

This hinder resin can achieve an 1mprovement in

respect of f1x1ng performance, but can not still be
sétisLactcry in resec; of{ahti—offset. It is
difficult for this toher-éo'highly satisfy the anfi¥
offset and fixing per?orﬁanée..

Japanese Patept Aéplication Laid—oﬁeﬁ No. 58—
203453 proposes a_tqner cbnfaining e binder resin
comprised.of a 1ow—£emperature saoftening resin and e
high-temperature softening resin. This biﬁder resin
can achieve an 1mprovement in respect of f;xing
perfgrmance, but cap pot still be satisfactory din
resect of anti-offSet. It is diffzcult for this toner
to highly satisfy the anti-offset and fixing
perfgrmance. E :

Jepenese Patent Publication No. 6020411

propjses a process for produoing a resin compos;tion
compTisxng a polymer with a low degree of

polyner;zation and a polymer with a high degree of .

!
|
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polymerization.

resin.
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When this resin is used a§ a binder:

for a toner, the resin tends to achieve an

imprcvemeht in respect of=fixing performance, but can

not s

Thus [there is much room for improvement.

In relation:tb a toner containing

till be satisfacfofy.in resect of anti-offset.

- - E -

a binder

comprised of a blend of a low-moleculer weight

polymer and a cross-linked polymer, Japanese Patent

Application Laid-open No. 58-86558, for example,

propc%

es a toner coﬁprisiﬁg a low-molecula: weight

polymer and an insoiublé infusible high—moiecular'

weighit polymer as main résin components.

According to

the method disclosed therein, the fixing performance

and rindability tend. to bBe. improved. However, it is

diffi

anti-

avera
weigh
as sm
insol

as la

| @iffi

! well

in hi
gagr ind:

a dev

cult to satisfy in a h;gh_perfbrmance both the
bffset and the grindsbility, because the weight -
. 3 . :

e molecular weight/ﬁumber average molecular

(Mw?Mn} of thefldﬁ;malecular‘weight bo;ymer is

ice for feeding an anti-offset fluid.

11 as not maré fhap}3i5 and the content of the
able infusible'high;mclecular weight polymer is
rge as from 40.t9 éo:wt.%. Thus, it is very
pult from a précéicéi viewpoint to givé a toner
satisfying thg_f%xiﬁg performance (in ﬁarticular?
th~speed fixing), the offset resistance and the

ability unless a:fixiné assembly is provided with

Moreover,
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the toner must be heat—kneaded at a temperature far

. higher them that in usual instances or heat~kneaded at

a high shear, because ‘the insoluble infusible high-

molecylar weight polymer used in.a larger amount turns

toc have a very high melt viscosity as a result of the

heat~ ading carr;ed out when the toner is prepared.

. As a rvesult, in the instance where it is kneaded at a .|
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high temperature, the:toner.characteristics ray bhe

lowered because of therqa; decomposition of other
additives. In the inetaneeiwhere it is kneaded at a
high shear, the molecéles of the binder resin may be
excessively cut. Thus, there is the problem that the
deS1rgd anti-offset .can be achieved with d:fficulty.
Japanese Pategt Application Laid-open No. 60-

166958 pfoposes a tonér cemprising a resin compositién

obtained by polymerizing monomers in the presencs of a

ldw-molecular.poly(q—ﬁethylstyrene) having a number
aweraPe molecular wéi@ht'(nh) of from 500 to 1,500.

In particuler. this publication discloses that

the number average goiecﬁlar weight (Mn) mey
preferably be in the range of from 9,000 to 30,000.
with increase in Mn foé the purpose of improving
anti—offset, the fixing performence of the toner and
the grindability at the t;me the toner is prepared man?'
become more questionable from a practical v1ewpoint.

Hence it is difficult;tousaiisfy in a highaperformance
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toner
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the anti-offset and the grindability. Thus, the |

having a poor:grindability at the time the tonef

is prepared brings abdut a lowering of prodﬁction

effici

iency, and also coarse toner particles tend to be

included into the toner, uhdesirably resulting in

black

16144
compol
regio
and a

molec

spots around a fone:‘image;

Japaﬁese Pateﬁt Aﬁplication.Laid-cpen No. 56— :-
proposes a tonef containing a kinder resin
nent having at least one maximum value in each
n of a molecular'weiéht of from 10° to 8 x 10t
molecular weight of from 105 to 2 x 10°%, in the

hlar weight dist:ibutidu measured by gel

permeation chromatography {GPC}. The toner, however,

is 801

and au

ZZSGS‘L

contal
insol
havin
avera
ragio
and a

weigh

weight

mnatte)

ight to be further improved in f1x1ng performanca
wti-offset. |

Japanese Pate&t Application'naid—open No. 63- .
2 proposes a toner comprising g binder resin i)
ining 10 to 60 wt x of a THF(tetrahydrofuran)-
hble matter, hﬁS?d on the binder resin. ii)

5 a weight avenage hqlecular weight/nuﬁber

te molecular weight (Mw/Mn)} of 2 5, a peak in the
n of a mbleculérfweiéht of from 2,000 to 10,000
peak or shoulder inéthe region of a m&lecular

k of from 15,000 to 10@,000, in the molecular
distribution measured by GPC of a THF-soluble

r, and 1ii) containing:a component with a
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ular weight of not mére than 10,000 in an amount

om 10 to 50 % by weight in the binder resin. In ¥

instance, the resin can bring about a superiority

e grindability, fixing performance, filming or

adhesion resistance to a photosensitive member,

image forming performgncé, and anti-offset (in

parti

but i

simul

both

cular, anti—offsét'af the high-temperature side},

s sought to achiéve a further improvement in the .

: bffset and fixing-ﬁefférmahce of the toner. In

icular, it is difficﬁlt:for'this resin to cope

the severe condiiion_that both'the fixing

rmance at a low température and the anti-offset

high temperature:afg'réquifed to be

taneously satisfied.
In addition, it is very difficult.to achieve

the properties'cﬁncetned.with_fixing and the

grin
the

an i
tone:

acco

ility at a high pé:fbrmahce. In particular,
indability reQuired?w?en‘toners are prépared is
ortant factor far ihe:recent trend iﬁ which

are made to have a smallar partlcle diameter on

nt of the demand for _a: higher quality level,

higher resolution and higher fine-line reproduction of
copiid images, and the improvement in the grindability
is vary important from the viewpoint of energy since & -
very |large energy is required in the step of grinding.

~ The phenomenoh that toner is melt-adhered to
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in a tomer having a good fixing performance, therefore

1 the igner wall of a grinding apparatus tends to occur

bringing about a poor grinding efficiency. 1In the
~ process of copying, tgerg ﬁs the step of cleaning the B
5 . taner |having remaineﬁion alphotosensitive member aftef
f transfer. Nowadays, froﬁ fhe viewpoint of making
i appargtus Small—sized,:lighf weight and higﬁly
reliable, it has bécéme cbmmbn to carry out c¢leaning
é by ﬁhe use of a blade ki;é‘,'blade cleaning}. As
ld photosensitive members have & longer lifetinme,
% photosensitive membef &rﬁhé are made small—éized and
;sYSteﬂs are made high—?peé?, the melt—adhesioﬁ.
' resistance and filming resistance to photosensitive
imembers have been more: strictly required in toners.
15§In pariticular, amorphoﬁs silicon photosensitive
members having heen re¢ent1y:put intg practical use
are veky highly durable, and elso organic |
:photoconductive photdséns;tiﬁe members (0PCs) have
?longer lifetimes. Henée; €hé peﬁformances required in:
2D%toners have become higHer. :
, In order to make gnpératus small-sized,
;components must be so éesignéd aé td he succeséfully
?assembled. This makes%smgil the space throuéh.which
;the air flows. In a@ditiﬁﬁ;lheat.sources fof a fixing
ZSZassemey and an expoéuée éys{em come very near to &

‘toner hopper or a cleaner. - As a result, toner is

1
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éxposed to a high-temperature atmosphere. Hence, no
toner can any longer be put into practical use unless
it has a better blocking resistance. .

For example, the performances required in

toners tonflict with each other in almost all

éropert'es, as in fixiné pérférmance and blocking
;esistaLce, and yet it is iﬁcfeasingly sought and
étudie to satisfy all pf.fhep in a high performance.
%o satj factory results) h@weber, have been obtained.
As previouslyfs?atéé,ias'é method of fixing?a
Evisibl image of toner to é;récoraing medium, the heat-
jxing systém is=wﬁde}y used, in which a
?record]ng medium reta;nﬁng tﬁereon a toner visible
éimage ving not been'fixéd.ié heated while it is held
;and carried between a %eat.%qller maintained at a
ggiven temperature and'é p?egéufé roller having an
‘elasti¢ layer and coming into pressure contact with
gthe heat roller. | '
: The heat-roll fix;@g; however, has the
i following problems thai sﬁdﬁid be settled.
i(l) A waiting tipef(é tiﬁe duriné which an image- -
?formin operation is:péohiﬁiﬁed)\is required=uniil the
?heating roller reaches;the:giveﬁ temperature.

L (2) The heating_roi;er_mﬁst be maintained at a

25: proper| temperature in order to prevent poor fixing

! caused| by the variations of heat-roller températures

: ) - This Sheet Has Been Replaced
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1 that ma

y occur when the recording medium is paséed or
because of other external factors, and also to prevent
;the phenomenon of offset of toner on the heating

roller. This makes it hedesséry to maﬁé large the:
5 theat cdpacity of the heatihg %oller or a heater :

ielement, which requireé azlafge electric power.

(3)

:over t}

‘medium

10;slow1y

‘heating

After the pecbfdiﬁg'medium has been passed
\e heating rollgf add-discharged,*the recording
and the toner on the recordlng ‘medium are
cooled because of a high temperature of the:

3] roller and alsq because of the atmospheric

temperature having becone higher, resulting in a state

‘in whid

‘Thus,

15! caused

i ]
:the ro.

‘method

.only a

20 electr

L of fix

4
L]

Eand ex
?greatb

:imporh

1

ch a high adhesién 6f?the toner is maintained.
there may often occur offset or paper Jam

by the winding of the record1ng medium around
1er. '

It is earnesflf sought to realize a fixing
that has solvéd:sucﬁ broblems, and may require
shprt waiting.timé:éné a low consumption of;
ic power while'aéhiééiﬁg excellent performance v
ing a toner 1ateﬂt-§mage to a recording medium

cellent anti—offéet. Such a fiXIDQ method

y depends on toner propertles, and one of the

ant properties 1s the 1ow-temperature fixing

25 perfor?ance of toner.

As means for preventzng occurrence of the

e

Sheet 11as Been Replaced
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phenomenon, the following methods are known as’

.previously stated:'(i) The method in which the fixing

.is carried out while applying a release agent such as

silico

e 0il to the surface of a heating roller, (11)

5 the method in which a hlgh—molecular welght polymer is

.used as a binder re81n.for.toner, and (iii) the method

'in whi¢ch a wax having release properties is

incorporated in a toner.

{-In-the method (1), however, the 0il is heated

10 to generate a smell, and also a dev1ce for feeding. :the

=oil bebomes-necessary to bring about the problem that

the fixlng device becomes complzcated in structure.

.of the

In the method (11), although the anti-offset

toner can be imgroved( it is difficult to

15;achieve the loﬁ-temperetnre fixing because of a

%concurment rise'of.thegmeiﬁing temperature of the

" toner.

‘Patent

20552574

In respect of the ﬁethod {iii), Japahese
Publications No. 52-3304, No. 52-3305, No. 57-

No. 53-155655 and No. 58-12580, for example,

disclose toners compr1sing a styrene resin and a

SpGle

;toners
25: regard
‘but 1i

ic release agent.

Under exist1ng 01rcumstances however, these
can achieve an ;mprovement particularly in

to the highrtemgerature side offset phenomenon,

ttle improvement:in respect of the low-temperature

This Sheet Has Been Replaced
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} fixing!performance. When such a release

‘agent 1s used in a binder having & low-temperature

-meltlng properties, it is diff;cult for the release
agent Lo have the releasing effect at a low -

5 temperature, tending to cause a low—temperature offset
‘phenoménon. This causes a-lowerlng of f1xlng
%performance, resulting}in'no achievement of low-
;temperature fixing perfornénce.

To prevent the;high-temperature side offset

10’ phenoanon, methods are known in which a high-
:molecular weight polymer is incorporated in a binder
;res;n. The methods are dzeclosed, for example, in
;JapaneLe Patent Applicatiqns,naid—open No. 5@-134652,
;No. 541114245, No. 56—l6£44}:No. 56-158340 and No. 58-

15:203453) .

l Most of the toners'uaed in these methods have

;achieved an improvemenf in-ine high-temperature side

éoffset phenomenon, but?are %ought to be.furtﬁer -

jimproved in respect of:theflow-temperature fixing .
20iperformance. On the'oﬁher hand, the low-temperature
; fixing|performance have beéngachieved to a certain

‘extent|in some of thesé methods. A further .

-improvement, however, is so‘ught in respect of
develoiment performance and blocking resistance.

25;SUMMAR OF THE INVENTION

An object of tne pneeent invention is to

__ﬁ_____;_———é——
Has Been Replaced
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1 provide a toner that has solved the above problenms.

Another object of the present invention is to
3provide a toner that can be fixed at a low temperature
and also has ant;—offset in a broad temperature region

5 of from low temperatures to high temperatures. .

St111 another object of the present 1nvention
fis to provide a toner that'may cause no melt-adhesion
gand filming to a photoeeosftive member in a high-speed
:system even after use for a long period of time.

10§ A further objeot'og the present invention.is
ito proyvide a toner that hae a superibr blocking
iresistance and particuiarly can be well used even in a
fhigh-temperature atmosphere in a small-sized machine.
: A still-further objeot of the present

15§invention is to proride a toner that can be
%continuousiy produced in'aigood effioiency because of
;no melt—adhesion of a ground product to the inner wall
of an apparatus in the. course of grinding.

According to the present 1nvention, there is

20! prov1de a toner for developing an electrostatic
.image, comprising a b1gder,re81n and a colorant,
;wherein said binder reein'oontaios a THF-insoluble
fmatter in an amount of 1ess then 10 wt.% based on the
ibinder resin, and, 1n the molecular weight

25§distr1but10n measured by GPC (gel permeation

'chromatography) of a- THF—soluble-matter, has a weight

This Sheet Has Been Replaced
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‘average molecular weight/number average molecular

weight

(Mw/Mn) of 2 18, a molecular weight peak MA in

ithe region of a molecular weibht of from 3,000 to

20,000,

a molecular weight peak MB in the region of a

"molecular weight of from 380,000 to 1,000,000, a

Emolecu]ar weight minimu? Md in the region of a

‘molecular weight of from 20,000 to 380,000, provided

fthat MB/MA is in the rahgé of:from 30 to 150, and a

molecular weight dlstributlon curve area ratio

s ———

.

'sA:SB:S§d of 1 : 0.3 to 0.8 : 0.35 to 0.8 when the’area

;of a molecular-weight'distribﬁtion curve of a

‘molecular weight of from 400 to the Md is represented

jby SA,

the area of a molecular weight distribution

icurvé of a molecular we;ght.of from the Md to

15,000,000 by SB, and the area of the region defined by

‘a straight line connebt;ng'the apex A (apexAi)

%carresponding to the molecular weight peak MA and the

Eapex_B

(apexB) corresbohdihg to the molecular weight

épeak MB and a moleculér.weight distribution curve by

20§Sd.

According to aﬂbthéf hspect of the present

iinvent:on, there is provided a heat fixing method

compris1ng,

imparting a toner Jmage onto a recording

25 imedium! wherein a toner that forms said toner image

ﬁcomprises a binder resin and a colorant,

.

wherein said

-
et Has Been Replaced

T




10

15

20

25 -

binder nesin contains a THF-insoluble matter in an
amount Qf less than 10 wt.% based on the binder resin,
and, in |the molecular weight distribution measured by
éPC (gel permeation chromatography) of a THF—soluEle
ﬁatter, has a weight aveéage'molecular weight/numéer

everage molecular weight (Mw/Mn) of = 18, a molecular

éeight eak MA in the rebion of a molecular weight of
from 3, ?00 to 20,000, a molecular weight pesk MB in
the regzon of a molecular weight of from 380, 000 to

1 000,000, a molecular we;ght minimum Md in the region
of a mo ecular weight of from 20,000 to 380,000,
orovide that MB/MA is in the range of from 30 to 150,
and a molecular weight distfioution curve area ratio
$2:5B:S@ of 1 : 0.3 to O. 8'--0 35 to 0.8 when the area

of a moiecular welght d1str1butlon curve of a

.moleculLr weight of from 400 to the Md is represented

ﬁy'SA, the area of a molecular we1ght distribution
ourve of a molecular welght of from the Md to
5.006,000 by SB, and the area_of the region defined by
e straight 1line conneoting:fhe apex A (apexi) )
oorresponding to the molecular welght peak MA and the
epex B |{{apexB) corresponding fo~t§e molecular weight
peak MB| and a moleoula:;weiéhf distribution curve by
%d; and
.heat~-fixing saio,toﬁer image to said recording

3

medium by means of a heeter;elemeht stationarily

————
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supported and a pressure member that stands opposite
to said|heat element in pressure contact and brings
said reoord1ng medium into close contact with said

heater element through a film interposed between them.

_BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematlc illustration of an
example of a fixing dev1ce used for carrying out the
f1x1ng method of the present invention.

Fig. 2 illustrates a molecular welght
distribution curve obta;ned by GPC.

Fig. 3 is a schematic illustration of an
6verheai-type flow tester.

| Fig. 4 shows a flowftester flow-out durve (a
plunger| fall quantity-tempefafure curve).

; Fig. § illustrates a DSC curve for determining

Tg using a DSC (differential scenning calorimeter).

DESCRIPIION OF THE PREFERRED EMBODIMENTS

The present inventors made intensive'studies

1n order to achieve the objects stated above. As a
result they have d1scovered that the objects can be_
achieved when the blnder resin contains a THF-
1nsolub1e matter in an amount of less than 10 wt.% and
also has a specific constltution in respect of the

molecular weight distribution measured by GPC of a

is Sheet Has Been Replaced.
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THF- soluble matter.

They have also discovered that the effect of
tﬁe present invention becomes remarkable when the
toner contains a felease'agent having a specific E
molecular weight and molecular weight distribution and
also has a specific meit;ng'point,

- They have furthe; disc0ver§d that the objects
can be better achieved:pérti§uiar1§'when the binder
résin_is prepared by mixing a low-molecular wéight_
polymer land a high—molécﬁlar'weight poiymer in a :
sblvent-and thereafter rémoying the solvent.

| In regard to thé:heéé-fixihg of a toner
vﬁéible image to a recoraihg'médiuﬁ. they havé
dlscovered that the toner is sultable for, besides

convent;onal heat roll f1xing dev1ces, a heat fixing

system wherein a toner vgs;ble_lmage is heat—flxed to

-é recording medium by ﬁehns-bf a héater.elemenf

stationarily supported and a pressure member that

étands opposite to said beéteﬁ element in pressure

contact
contact

interpos

toner cd
less ths

ﬁt.%, ba

and brings saia }ebbi&ing hedium into close
with said heatér%eleﬁéhﬁ through a film

ed between themJ

The binder'resii that bonsiitutes the above

ntains a THF-insblublé matter in an amount of

n 10 wt.%, and prefersbly not less than 5

sed on the bindef rgéin. A THF-insoluble-g

This Sheet Has Been Rc laced :
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mnatter céntained in an amount more than 10 wt.% can
contribute an improvement i# anti-offset but tends to
result ié a lowering of fixing performaﬁce, making it
difficuli to highly satisfy the both. |
ihe binder resin, wﬁen its THF-soluble matter
is measu%ed by GPC, may preferably have a weight
average molecular weight/number averagé molecular -
weight (ﬁwiﬁn) of 2 18, a molecular weight peak MA in
the regién of a molecular weight of from 3, 000" to
20 000, a molecular welght peak MB in the region of =a
molecular weight of from 380,000 to 1,000,000, a
molecula; weight minimum Md in the region of a
moleculaé weight of-from 20,000 to.380,000; provided
that MB/Ii'!A is in the range of from 30 to 150, and a
molecula; weight distribution curve area ratio-
SA:SB:Sd;; of 1 : 0.3 to 0.8 : 0.35 to 0.8 when the area
of a molécular weight distribution curve of a
molecula; weight of from 400 to the Md is=represented
by SA, the area of a molecular weight dlstrlbutlon |
curve of a molecular weight of from the Md to .
5,000,009 by SB, and the area of the region defined by
a straig#t line connecting the apex corresponding to
the mole;ular weight.peak MA and the apex
correspo;ding to the molecular weight peak MB and a
molecula; weight distribution curve by Sd. It is

difficult to achieve the objects of the present

This Sheet Has Been Rep
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ihvention if the above conditions are not satisfied.
Fig. 2 shows the results from & GPC chromatogram.
The average molecular weight/number average

molecular weight (Mw/Mn) should be not less than 18,

10

15

20

25

preferably not less than 20, and more preferably in

ﬁhe rang
18, the

the anti

and anot
region o
and in t

380,000

e of from 25 té 60. If the Mw/Mn is less than

fixing performanée tends to be improved but
~offset is'lowéfédlmmm~*' . '

The binder res;néhaé-dne molecular weight peak
her molecular weight peak (MB and MA) in the

f a molecular weight of from 3,000 to 20,000

he region of a_mblécular weight of from

to 1,000,000, respectively, and a molecular

weight minimum in the re?iohfdf & molecular weight of

from 20
éange of
éhe bind
énother
éolecula
éegion g
300,000,
in the

300,000

40 to 100.

only in
20,000 t

'
1
H

{000 to 380,000, provided that MB/MA is in the

from 30 to-150. In?é préferred embodiment,
er resin has ohe mplécular weight peak and
molecular weightépeak;in the region of a

r weight of frém:s{obd to 15,000 and in the

f a molecular ﬁeighfiof from 450,000 to
respectively,_aﬁd a}moledular'weight minimum
egion of a molécﬁiar'weight of from 30,000 to
provided thatiM@/MAjfs in the range 6f from
If it has §h§ molecular weight minimum
the region of tﬁé ﬁo;éculér weight of froﬁ

o 380,000, thezfixingfperformance can be

——
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improved;but the anti-offset becomes clearly poor. If
the molecular weight peak MA is less than 3,000, the
blockinggresistance becomes poor to tend to cause
filming or melt-adhesion to a photosensitive membe;;
On the o%her hand, if fhe MA is more than 20,000, the
Fixing p;rformance may become poor. If the molecular
weight p;ak MB is less than 380,000, the anti-offset
becomes ?oor-to tenﬂ'to‘briné'about a melt-adhered
product %n a device in the course of grinding. If it
is more ihan 1,000,000, the fxxing performance may
become poor, and also the grindability tends to become
poor, resulting in a lowering of productivity.

The molecular weight. peak ratio MB/MA should
be in the range of from 30 to 150, preferably from 30
to 120, and more preferably from 40 to 100.

If the MB/MA is less then 30 or more than 150,
it becom?s difficult to highly satisfy both the fixing
perfofma#ce and anti-offset.

%n the case when.fwo.br more molecular weigét
peaks ar% present in the region of the molecular
weight 0% from 3,000 to 20,000, the molecular ﬁeight
correspogding to the position of a higher or highest
pesak amogg the peaks in the GPC chromatogram is
regardedias the MA,

l

s ilarliy, in the case when two or more

molecular weight peaks are present in the region of

.
This Sheet Hys Been Rep,
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1  the molecular weight of from 380,000 to 1,000,000, the
mbledular weight corresponding to the position of a
higher or highest peak among the peaks in the GPC
cﬁromatogram is regarded_as ghe MB.

| In fhe case when two or more molecular weight
mﬁnimums are present in ihe-fegion of the molecular
w;ight of frdm-20,000,fo;380;060, the molecular weight

-mmwécépgesponding to the positioﬁ of a lower or lowest-— — —— —— =
m;nimum among the molecu%ar Weight_minimums in the Q?C

10 cﬁromatogram is regardedias fhé Md.

: [he molecular weight:distribution'curve area
rétio SA:SB:Sd should begi : 0,3 to 0.8 : 0.35 to 0.8,
pieferably 1:0.3 to O.é'::q.g to 0.7; and -more
preferebly 1 : 0.3 to o.é r'd.$ to 0.7. If the SB is

15 1éss thah 0.3, the anti-éfféét tends to be lowered,

aéd if it_is more fhan 0.8, ghé fixing performance and
aiso the grindabilit§ teﬁd_td become poor. If the sd
ié 1esé than 0.35, the'fixiné éerférmance and/or the
aéti—offset tend to be 1§wered;-and if it is more tﬁ;n

20 0;8, the| anti-offset tén@s to ﬂebéme poor.

E The release_agéné pféferably used in the toner
o% the present invention'mayipiefefably have a number
aéerage molecular weight;of'ﬂot_more than 1,000, a
wéight average moleculériweighﬁ of not more than

25 23500. a|weight average éolé@u;ar weight/numbef

aéerage molecular weight%(ﬁﬁfﬁh) of not more than 3.

1

t
1
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and a melting point of from 60°C to 120°C.

preferre

- 2§ -

In a

d embodiment, the toner contains a release

egent in an amount of from 0 1 wt.% to 20 wt.% based

the rele
welght q

weight Q

2 5 and |a melting point of from 60 C to 100°€.—The—-

inder resin. In a more preferred embodiment
ase agent has a number average molecular
f from 400 to 700, a. weight average molecular

f from 500 to 1 500, an Mw/Mn of not more than

- o

s

release;agent may more preferably be contained in an

Qmount g
éesin.

ﬁresent
éonditic
120°C, .t
énd if i

ﬁlocking

f from 1 wt.% to 10 Wt.% based on the binder

If rhe release aéent used in the toner of the
invention dees nbt sétisfy the above

ns, €.g., if theémeliirg-peint is higher than
he fixing perforﬁaﬁce is adversely affected,
t is lower than ?0‘0; the anti-offset and the

resistance of the toner are adversely

éffecte

amount ore than 20 wt. %,

f;xlng

. If the release agent is contained in an

rhe blocking resistance and

rformance tend to be adversely affected when

the tonelr is left in a high-temperature environment,

and if i
preventi
present

in a sol

t is less then 0.1 wﬁ.?, the effect of

ng offset of toner tends to be insufficient.
The binder resinzused in the toner of the
invention may ?referebiy be prepared by mixing

vent a polymer~A:having a weight average

This Sheet Has Been Replaced
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molecula& weight of from 5,000 to 30,000 and a polymer
B haviné a weight average molecular weight of from
400,000 to 1,500,000 and thereafter removing the "
solvent.; It may more preferably be. prepared by m1x1ng
in a solyent a polymer A having a weight average
molecula; weight_of from 7,000 to 25,000 and a polymer
B having a weight average moiecular weight of from
450,000 to 1,000,000 =nidi thereafter removing the

solvent.. The solvent may be any of those capable of

dissolving the polymer A and'polymér B. It includes,

for example, tocluene, xylene and z-propanol.

tn preparing the binder resin used in the
toner of| the present inventiqn, thg polymer A may
preferabily be prepared by solution?polymerizafion or
suspension polymerization, and the'polymer B by
suspension polymerization of;emulsion polymerization.
More preferably thé polymer A shouid be brepared by
solutioni polymerization and fhe polymer B by
suspension polymerization.
In order to prepare a uniférmly dispersed
binder resin, the binder resin ma§ breferably be

prepared; by mixing the polymers A.and B in the solvent

and thergafter removing the solvent. It is difficult

to obtaiL a binder resin in é uniformly dispersed

state if;prepared by a method wherein materials are

heated, helted and mixed using a kneader. Such a .|
f —
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rethod makes it difficult to satisfy both the fixing

ﬁerformance and anti-ofﬁset as aimed in the present

inventig

adhered

édhesion
device i

ﬁreferred.

i _ : .
manufacture of toners is also lowered.

noleculdr weight of less than 5,000,

n, and tends to cause the formation of a melt-
product on a photosensitive member or the melt-
of a ground proﬁuct to the inner wall of a

n the course of grinding, thus being not

If the polymer-A-has—-a weight average

the anti-offset

is lowered and the grindability at the time of the

If it has a

weight average moleculeﬁ weight of more than 30,000,

the fixing performance'ie lowered.

If the polymer B has a'weight average

molecular weight of less theh 400,000, the

gr1ndab1lity tends to'beéomefpeor,'also undesirably

caus;ngla lowerlng of anti—offset "a lowering of
blocklng resistance and the formatiou of a melt-
adhered Froduct on a photosens1t1ve member. If it has

a weight

average molecular welght of more than

g,SO0,000, the grlndability is lowered.

present

'dsed alone as a binder resin for a toner..

It is difficult to achieve the objects of the

invention when the polymers A and B are each

The objects

can be better achleved by the method in which the

polymersrA and B are mlxed in a solvent and thereafter

L

e —
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ent is removed than the method in which they

The:polfmer B makes it possible

to preferably satisfy the nutually conflicting

ﬁerforma

5

the time of the manufacture of toners,

is prepa
present
10 polymer
(i.e., =

polymer)

The THF—lnsoluble matter referred to in the

nces such as the anti-offset, the low-

ﬁemperaﬁure fixing performance and the grindability at

when the toner

red by the method of the present invention.
invention indicates .the weight proportion of a
component that,has'become insoluble to THF
giant molecule polymer or a cross-linked

in a resin compbsltioh in the toner. The THF-

insoluble matter is measured in the following way.

15 0.5 to 1

cylindr1

A toner.sample is welghed in an amount of from

.0g (W g). which is then put in a

cal filter paper (for example, No. 86R,

ava;lablF from Toyo Roshi K. K ) and set on a Soxhlet

extracto
u?ing fn
20 sgluble
i? evapo
several

is WEIQH

.

Extraction is carried out for 6 hours

om 100 to 200 ml.of THF as a solvent, and the
component . extracted by the use of the solvent
rated, followed by vacuum dry;ng at 100°C for

hours. Then the THF—soluble resin component

ed (W2 g). The welght of insoluble components

other thgn the resin components, such as a magnetic

25 mlaterlal

]
represen

and a plgment contalned in the toner, is

ted by W3 g. The THF—:nsoluble matter is.

This Shest Has Been Réep
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ed from the following expression.

Juble matter (%) Wy~ (Wg+W, )/ (W, ~W,) x 100

In the present inventien, the meiecular weight

at the pkak and/or shoulder on the chromatogram

|

obtained by GPC (gel permeatlon chromatography) is/are

measured

heated t
temperat
fiowed a

to 200 p

under the following conditions.

Columns are stabilized in a heat chamber
0 40°C. To the columns kept at this

ire, THF (tetreh&dfqéu;an) as a solvent is
t & flow rate ofll ml per minute, and from 50

P of a THF sample solution of a resin prepared

tb have

wt.% is injected thereinto to make measuremént.

measurin
molecula

i% calcu

sample concentration of from 0.05 to 0.6
In
the molecular éeight:of the sample, the
r weight distfibution escribed to the sample

lated from the relat:onshlp between the

logarithm1c value of a. callbration curve prepared

using se
s?andard
t;me. A
t;e prep
sﬁitable
wéights

531 x 10
aﬁd 4.48

Chemical

i

veral kinds of_menod;sperse polystyrene
samples and tﬁeécoﬁet numﬁer for flow-out
S the standard pqueﬁyéene samples used for
aration of the:celibrafibn curve, it is

to use, for example, samples with molecular

2 2.1 x 10° 3.

,'4 x 103, 1.75 x 10%,

5

of 6 x 10

, 1.1 x 10°, 3. é x- 10°

. 8.6 x 10 . 2 X 10
x 106, which are ava1lab1e from Pressure

Co. or Toyo Soda Manufactur1ng Co., Ltd., and

——

— .
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to use at least about 10 standard polystyrene samples.

An RI (refractive 1ndex) detector is used as a

detecton.

Columns may prefErably:be used in combination

5 of a plurality of commercielly available polystyrene

gel columns so that the ?egions of molecular weights

ef from

102 to 2 x 10% cén be accurately measured.

For example, they may preferably comprise a

3 4 5

cbmbination of u-Styragel 500, i0™V, 10" and 107,

10 available from Waters Co.; Shodex KF-80M or a

' combinatiion of KF-802, 803, 804 and 805, available

from Showa Denko K.K.; or a combination of TSKgel

G1000H,
GBOOOH,

G2000H, GZSOOH, G3000H, G4000H, GSO000H,

G7000H and GMH, available from Toyo Soda

15 Manufacturing Co., Ltd.

In the working examples as described later,

the molecular welght d:str;bution of the binder resin

1s measuEed under the follew;ng conditions.

Cpndit; for measuremen% by GPC:
20 . Apparatus: LG-GPC, 150C. (Waters Go.]
Cojlumn: KFSOl-KFBOZ (Showdex Co. )

Collumn temperature. 28 to 30 Cc

Sollvent: Tetrahvdrofuran (THF)

The molecular weight distributlon possessed by

25 a?sample is calculated’ from the relation between a

logarlthm1c value, measured under the above

— —
}
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conditidns, of a calibration curve prepared using a

polystyr

ene standard sample and the number of count

measured under the abovegconditians.

toner of

calculat

& chromdtogram obtained by GPC and calculating the

area rafy

The SA, SB and.sd of the molecular weight
tion curve in the binder resin used in the
the present invéntién are determined by

ing the weight'r?tios of a sample cut out from

ios thereof.

In the working examples as descrlbed later,

the molecular weight dlstrlbutlon of the release agent

{s measuyred by GPC (ge; permga;;oq chromatography)
under tHe following cohd;tiéps;
g Agparatus: LC-GPG, 150C (Waters Co.)
? Cdlumn: GMHG;(&OYO spda-ﬂanufacturing Co.,
é Ltd.),’ 60 om
? ~ Calumn temperature} 140;0

Sdlvent: o—dichiofobehzene

The molecular weight'dﬁstribution'posséssed by

a samplé is calculated from the relation between a

iogaritr
df a cal

standard

mic value measured undér the above conditions,
ibration curve prepared using a polyethylene
sample and the humber of count.

In the présent 1nvent10n, the melting p01nt of

the relqase agent is measured us:ng a differential

scanning

calorimeter DSC—? (manufactured by Perkln—

S T T
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Elmer Cd.) to determine an endothermic peak of the

_32_

shmple, khich peak is reba:ded as a maximum melting

ﬁeak vaﬂue.

pbak in

the DSC.

ig. § shows aﬁ example of the endothermic *

- [In the toner of the present invention, the °

binder resin may preferaﬁly contain i) two kinds of

release

a; Mw of
f}om 5.0
(Mw/Mn)

agent.

x 103

tﬁe tempr
ii a.flor

pbint of

.pbint {h

preferab
sbftenin
1.5 x 10

point of

from §.0 x 10

3

et e Ama— o Smmasun - acm———

acrylate copolymers, a low-témperature

sbfteni:i resin and a highitgmberature softening
r?sin, d

ii) a Iow—meiiiﬁgzgraft—modified polyolefin

The low-temperatﬁre $oftening resin may have

?o 3§0'x 164, and preferably

to 2.0 x 10%, a ratio of Mw to Mn

of not more than 3.0, a fléw—out point (herein

rature at whiéhithe_résin.begins to flow out)
tester, of.f%o@ 75%Cfto 90°C, a softening

from 80°C to 11§'¢,-aﬁd a glass transition

ereinafter ?Tg*)§of frﬁm $5°C to 70°C,

1y from 55°C té 65‘0@ .The high—-temperature

5

g resin may have?aﬁ Mw! of from 4.0 x 10° to

5

, an Mw/Mn of'not more than 3.0, a flow—out

from 110°C to 1?0‘0; é softening point of

from 150°C to 230°C, and Tg of not less than 55°C.

resin is| less than 5.0.x, 10°,

3

If the Mw of the! low-témperature softening

the blocking resistance

This Sheet Has Been Replaced
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of the tioner may be seriously deteriorated, the
slorage stability may be:damagedm and the phenomenon
of melt—adhesion of the foner to a photosensitive
member may occur at the time of development to tend to
pversely affect fixed. 1mages.. If the Mw is more than
3.0 x 10%, it becomes difficult to achieve the desired
fow-temperature fixing:performence, also resulting in
an increase in the powsr eensumption required for the
fix1ng of the toner to. a recording medium. When the
Mw/Mn ofi the low-temperature softening'resin is
controlled to be not more than 3.0, the low-
temperauure fixing performance can be improved.

_ If the flow-out poznt of the low-temperature
softening resin in a flow tester is lower than 75°C,
tpe blocking resistance of the:toner may be sericusly
d?teriorated. On the other_hend, if it is higher than
JO'G, itf becomes difficult to achieve the low-
temperaﬁure fixang performance when used in
combinaflon with the hlgh—temperature softening resln.
. 1f the softenlng po:nt of the low—temperature

softening resin is lower than 80° C, an excessive melt-~

adhesion of the toner tends to.oocur in the step of

heat fixing even when used 1n combinatlon with the

high—te iperature softening reszn, tending to bring
je disadvantages that flxed—lmage surfaces

Qbout t

ﬁecome glossy, toner materials penetrate into or

—
e ——

\\
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110°C, i

tjemperat

.—34—

hrough a recordiig medium such as transfer

nd images are Blhrred because of the spread of
l toner. If the softening point is higher than
t becomes difficult to achieve the low-

ure fixing performanCe, also resulting in an

increase in the power cohsumptﬁon’required for the

fixing q

f the toner toxa:reporaihg medium.

Use of the speei?ic lok-temperature softening

resin as described aboveéeheblks achievement of a:good

ﬁow—temp

étudies

erature fixing performance.
On the other hend,-as a result of intensive

made by the présent inventors on the offset

phenonmenon, the 1ow—tehperatﬁre softening resin was

found t¢

» be preferably cbntained in an amount of not

less than 50 wt.%, more preferably not less than 65

wt.%, arn
én the ¢
éring ou
%ttribut

i
componer]

1d most preferably not less than 70 wt %, based
otal weight of the binder resin, in order to
1t the low—temperature fixing performance ]
able to the low~temperature softening resin
nt..

The high-temperature softening resin is sought

to prevent the offset phenomenon by its addition in a

very small amount.

dombinat

resin fc

It has been madé cieef that the resin used in
ion with the above low—temperature softening

r the purpose of preventing the offset

1

———
T ——
e ————
————
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on must be the high—temperature softening

resin extremely different in molecular weight and melt

viscosit

softening resin.

In the present ihventibn,

high—temperature soften1ng re31n is less than 4.0 x

1b5

V4 characteristics from.the 1ow;temperature
if the Mw of the

. thJ offset phenomenon tends to occur when this

resxn is used in combinatlon w;th the low~temperature

§oftenin
ﬁemperat
ghan 1.5

ﬁends tq

ﬁemperat
éhan 110

the offset phenomenon tends to occur when this reszn

;s used
%oftenin
temperat
éut temp
éoint i
éerforme
é Tg of
{0°C an

ure fixing. On the-other hand,
X 10 ’

be damaged.

If the flow-out iempereture of the high-

in combination w1th the 1ow—temperature

ure fixing.

Oh ‘the other hand, if the flow-

g resin in such a8 proportion that enables ‘low-
if it is more

the low~%empereture fixing performance

ure softenxng resin in.a flow tester is lower

°C or the soften1ng p01nt is lower than 150°C,

g resin in such a prepprtlon that enables low-

erature is highei theﬁ 160°C or the softening

higher than 230‘0, the low—temperature fixing

nce tends to be damaged.

not lower than'éS‘C, ﬁreferably from 60°C to

4 more preferably from 65 to 70°C.

This is

The hlgh—temperatu;e'softening resin may have

due to the fact that, when materlals are melt-kneaded
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! ;
in the m%nufacture of toners, polymeric molecular

| .
chains are cut to decrease the molecular weight of the
polymerlc component, and _hence, if the Tg is lower
than 55°C, the melt—adhesion of the toner to a ; .
photosen%itive member tends to occur at the time of
déveloment.
The low—temperéture eoftening resin and high-
t?mperature softening reein cohtained ia—thre-binder—— -
resin may be in a proportion'rénging from 50:50 to
90:10, preferably 65:35 to 90:10, in wt.%.

If the amount ef:the-léw—temperature softening

rbsin is less than 50 wt % and also the amount of the

h&gh—tem erature softening res:n is more than 50 wt.%,

i

1t becomes difficult to achleve the low-temperature

_fixxng performance. On the other hand, if the amount

of the IOWbtemperature softenlng resin is more than 90
wt % and the amount of the h1gh—temperature Softenlng |
resin ig less than 10 wtl%, the offset phenomenon
t?nds te occur to adversely affect fixed images.

| If the amount of-the-low—temperature softening
Eesin ig more. than 50 wt %, the gr1ndab111ty at the
tJme the toner is prepared tends to be ser1ously
howered to lower the produetlop effic1ency of the
toner. : i - |

| An additional fFeature in the constitution of

ﬁhe tonér of the preseht?inyen%ion is that the

T—

—

\

1 Ins Shee
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lpw-temperature softening resin of the binder resin
obtained by solution polymerization, and the high-
t?mperature softening resin by suspension

pblymerization, and that the both‘tare mixed in a o

. solvent bapable of dissolving the both.

Suspension polymerization and emulsion

pblymeriLation are availéble-in order to obtain the

is

high-temrerature SOftéHIﬂQ“TUbiﬁ'ﬂEVlng the molecular

weight di
as descriibed above. In the emulsion polymerization,

hbwever, it is difficuitgto'prévent an emulsifying

stribution and melt’ vzscoszty characterlstics

abent from remaining, reéulting in a lowering of toner

‘ !

characte&:stzcs.

It is preferred for the low~temperature

softening resin to be synthes1zed by solution

pplymerx ation taklng account of its solution m;xture

@ifh th high-temperatnre softening resin, carried out

éfter completion of the bolyﬁefization.
The mixing of the low—%emﬁeratnre softening

ﬁesin and the high—tembeiature:softenipg resin is

éarried out by solut1on m1x1ng Other mixing methods

5an not lachieve un1form mlxture to adversely affect
toner characteristics. . |

The solution m1x1ng makes it possible to
éemove remalning.monomers when the step of removing
éhe solvent is taken. | |

e

e
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&he melting characteristics of the binder

n be measured using an overhead-type flow
s illustrated in Fig. 3 (Shimadzu Flow Tester
In the first place, about 1.0 g of a
molded using a pressure molder is extruded.

ozzle 4 of 1 mm in diameter and 1 mm in length

under application of a'léad of 20 kgf using a plunger

1i at a temperature rising rate of 5.0°C/min, during

which the fall quantity of the plunger of the flow

tbster

iis measured

Pere, when the height of an S-shaped curve in

'the plunger fall quantity—temperature curve of the

15

20

25

fﬂow tesiter (see the fiow tester flow-out curve. shown

ib Fig.

ﬁoint of

4) is represented by “"h", the temperature at a

h/2 is regarded as the softening point and

fhe temperature at whieh‘the sémple begins to flow out

is regarded

Using a

temperature

position

The
DSC

as the flow—out point or temperature.

Tg is measured in the following way:
curve obtained at ;he time of the second
rise, the ie%perétrre corresponding to the

of the point etéwhieﬁ, as shown in Fig. 5,

the center line between a base line (1) before the

endothermic peak and a:b?se line (2) after the

endother

ﬁegarded

mic peak intersects the rising curve is

as the Tg.

The Tg in the present .inventicn is measured
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1 using a ldifferential scanning calorimeter DSC-7

émanufactured by Perkin-Elmer Co.), at a temperature
éising rate of 10°C/min end according to ASTM (D3418-
éz), .

3 ; The resin composition in the toner of the
.ﬁresent invention may préferaﬁly be those obtained by
éolymerjzing at least on;'kind of monomers selected
frem styrenes, acrylic abids. hethacrylic acids and
éerivatﬂves thereof. These are preferable in view of

10 development properties and triboelectrlc properties.

As for examples of monomers that can be used, the
styrene include styrepe, a—methylstyrene,
Y1ny1toluene, and chlofdstjﬁe@e. The acrylic acids,

methecrylic acids end derivatives thereof include

15 écrylic acid and acrvfaées suéh as mefhyl acrylate,
ethyl acrylate, propyl ecrylaie, Butyi acrylate, octyl
ecrylate, —efhylhexyl ecrffaée, n-tetradecyl
acrylate, n-hexadecyl aerylate, lauryl acrylate,:
cyclohexyl acrylate, diethylaminoethyl acrylate, and

20 dimetylamznoethyl acrylate; methacrylic acid and

ﬁethacr lates such as-méthﬁl ﬁethécrylate, ethyl

;ethacrtlate, propyl methacrylate, butyl methacrylate,
?myl methacrylate, hexyl methacrylate, 2—-ethylhexyl
?ethacrylate, octyl methacrylate, decyl methacrylate,

25 hodecyl methacrylate, lauryl methacrylate, cyclohexyl

methacr&late, phenyl methacrylate, z—hydroxyethyl
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2-hydroxypropyl methacrylate,

dimethylaminoethyl methacrylate, glycidyl

ﬁethacrylate, and stearyl methacrylate.

)

ﬁe used

Eesides the above monomers, other monomers may

in a small amoun% so loné as the objects of

the pregsent invention can be ach:eved which 1nc1ude,

for exa%ple, acrylonltr11e, 2-vinylpyridine, 4-

ginylpyr

éutadier
éaleic g
éinyl ag
of the [

iinking

I}

"This Sheet Has Been Replaced
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idine, vinylcarbazole, wvinyl methyl ether,
e, isoprene, mafeic anhydride, maleic acid,
icid monoesters, ?aiei@ acid diesters, and
etate. 7 -

A cross~linkin§§agént:mayfbe used in the toner

resent invention, and a bifunctional cross-

agent can be uséd,'wpich includes,

divinylBenzene, bis(4-acryloxy-

éolyethoxyphenyl) propane, ethylene glycol

éiacryl

butaned ol d:acrylate,

te, 1, 3-buty1ene glycol d1acry1ate, 1,4-

1 5—pentaned101 dlacrylateﬁ 1,6~

hexaned ¢l diacrylate, neopentyl glycol diacrylate,

§1ethy1 ne gliycol diacrylate,

triethylene glycol

diacrylate, tetraethyleée'giycdl diacrylate,

#600,

@iacrylites of polyethyiene giycol #200, #400 and

respectively, dipropylene glycol diacrylate,

polypropylene glycol diécfylate, polyester type

diacryl
Ltd.),

hte (MANDA, avaiiablé from Nippon Kayaku Co.,

and those in whiéh {hefacrvlate units of the
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above acrylate type cross-linking agents have been

respectively replaced with methacrylate units.

b? used,

érimethy

A polyfunctionalfcross-linking'agent can also
which includes bentaerythritol triacrylaie,

lolethane triacrylate, trinethylolpropane

triacryﬂate, tetramethylolmethane tetraacrylate,

qligoest

er acrylate and methacrylate thereof, 2,2-

| ﬁis(4—methacryloxy, polyéthoivbhenyirﬁropane, diallyl

10

15

20

éhthalat

ériallyl

e, triallyl c?enﬁrate,;triallyl isocyanurete,

isocyanurate, t?iaiiyﬁ trimellitate, and

diaryl chlorendate.

H
H

These cross—linking agents may preferably be

not incdrporated so that the THF—insoluble matter is

control]

ed to be less than 10 wt %. In the case when

the cross—-linking agent us 1ncorporated it should be

used in

an amount of 1ess than 1 wt %, preferably not

more then 0.5 wt.%, and more preferably not more than

0 2 wt. %.

present

The binder resin used 1n the toner of the'

invention is synthesized from monomers in the

Qresence or absence of fhe cross-linkxng agent and

slso wit

h use of a polymerization initiator.

The polymerization initiator may include di-t-

-_fButyl peroxide, benzoyl‘peroxide,'lauroyl peroxide, t-

25

butyl peroxylaurate, 2 2‘-azob1Sisohutyronitrile, 1,1~

bis(t~b$tylperoxy) -3,3, 5 trimethylcyclohexane,
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1, 1-bis(

bhtylper
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1,1-bis(t-
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t-butylperoxy)cytlohexane,

'bhtylperoxycarbonyl)cyclohexane, 2,2-bis(t~

OxXy)octane, n—bufy1~4,Q—bis(t—butylperoxy)

valylate, 2,2-bis(t-butylperoxy)butane, 1,3-bis(t-

bhtylperoxy—isopropyl)benzene,

2,5~dimethyl-2,5-di(t~

ﬂutylpeﬂoxy)hexane, 2, 5—d1methy1—2 §~di(t~butylperoxy)

Eexyne-3

. 2 5~d1methyl-2'5~d1(benzoylperoxy)bexane, di-

-butylperoxy:sophthalate, 2 2—blsrl 4-di~-t-

butylper

oxycyclohexyl)propane, d1-t-buty1peroxy—a-

methylsucc:nate, di—t-butylperoxydlmethylglutarate, di-

—butylderoxyhexahydroterephthalate, dz—t-butylperoxy-

azelate,

2 5—d1emthy1-2 5—d1(t~buty1peroxy)hexane,

diethylepe glycol-bls(t—butylperoxycarbonate), di-t—

butylper

triazzne

oxytrimethyladipate, tris(t—butylperoxy)
, and vinyl tris(t—butylperoxy]silane.

The above polymer:zatzon 1n1tiators may be

used algne or by mlxture;tek;ng account of -the amount,

the polﬁ

éeriod;

merization temperature and the half-life

In the toner used in the present invention, at

least one kind of a release agent bhaving a number

average

3

10 r 8 W

molecular weight'(Mn) of not more than 1.0 x

eight average molecular weight (Mw) of not

more than 2.5 x 10 R an Mw/Mn of not more than 3.0,

qnd a me
i
release

lting point (mp) of from 60°C to 120°C. The

agent may prefer?bly be used in amount of;from
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.besed on

-vaxge

0;1 to 2

=T

Olwt.%, and preferably from 1 to 10 wt.%,

the binder resin.

the present invention 1nc1ude, for example, paraffin

wax. a l

ow~molecular weight polyethylene wax, a low-

mblecular weight ethylene-propylene copolymer, a low-

mbleceijr weight polyprobylenefwax, and a polyolefin

ae styrene and styrene'dérivatives, an

saturated fatty a01d or an’ unsaturated fatty acid

ester. Of these, the graft-modified polyolefin wax is

#

particularly preferred from the viewpo;nt of the

advantages that the llfet1me of developers and of

qachlnej such as copylng machines making use of the

{
Qevelop

@ade ma il

Mh of no

to 700, Han Mw of not more than 2.5 x 10

preferab
than 3.0

rs can be elongated and the machznes can be

ntenance—free.

The graft—modifled polyolefln wax may have an

3

t more than 1.0 x 10 and preferably from 400

3, and
1y from 700 to 1 500 an Mw/Mh of not more

. and preferablv not more than 2 0, and a

meltzng Foznt of from 60 Cc to 120 C, and preferably

from 60°C to 100°C.

éarry ou
i
medium u

Use of this releése'agent makes it possible to

t the heat fixing of. the toner to a recording

nder fixing conditions of low temperatures’

Release agents preferably used in the torer of

t=modified with en arohatic vinyl monomer such -

.. . This Sheet Has Been Replaced

1

B e
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without ?ausing offset, and thus to achieve a lower
power cénsumption.

%Intenéive studies made by the present
inventoés have revealed that-what is required is a’
release_%gent which'rénders good release properties at
a low te%perature with respegt to the low—~temperature
melting ;indep resin wﬁich'énables the low—-temperature
fixing, %hat the temperature at which the release
égent re?ders release properties correlates with thg

! : ::
melting point of the release agent, and that a release
i _

agent ha&ing a lower melting.point is more

] : :
advantagpous for the low-temperature fixing. When,
however,éa release agent with a low melting point is
. i '
i .
used, the release agent makes poor the blocking

resistance of a toner and has an ill influence that

the filming of toner to a carrier occurs when the

product is used in two=component type development.
Accordingly, in the present invention, the release

agent isi made to have the molecular weight

distribu;ion which is relatiyely sﬁarp as described
above, sé that the blocking resistance can be
improved;, the release agent can render release
propertigs at a lower tempefature,:and the good

performance without causing the offset phenomenon can

25 be obtained.

However, although the low-temperature fixing

i
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can be achieved to a certain extent when the release

agent with a low melting;point and binder resin as
described above sre used?in combination, it is |
technicaily difficult to?disperse the release agent in
tne mixed resin comprieed Of'tnellow-temperature
softenin resin and the high~temperature softening
resin. An 1nsufficient dispers1cn adversely affects

the devefloping performance of " toner.

; Now, the present 1nventors made further
H

intensiv studies to have discovered that the above

_pblyolef

'r981n as

problems

performa

pérforma

can be eliminated and a good development
nce and further low—temperature fixing
nce can be achieved when the 1ow-me1t1ng

in wax is graft—modified in order to improve

the dispersion of the releese egent in the binder

described above.

é _ . {fhe binder resin in the toner of the present

inventi may preferably be’ obteined by mixing the low-
temperaZZre softening - reszn and the high-temperature
softenidg resin, and both the res;ns may preferably be
Qinder.nesins comprising-the'same components.

;' The low—melting graft-modified polyolefin
éelease agent used in the present 1nvention may
fnclude a polyolefin wax graft-modlfled with an
érometic vinyl monomer,sich'ee stfrene and styrene
ierivatives, cr an uns5€ureted fatty acid or an
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The polyolefin'wéx may include polyethylene

unsaturated fatty acid ester.

w?xes; homopolymers of a—olefins such as propylene, 1-
bﬁtene, 1-hexene, 1-decene, and 4-methy1-1~pentene,
c%polymers of two or morg k1nd§ of.a-olefins; and
cbpolvmers of ethylene;with an:a-olefin. It may
fhrther include oxides of polyoleflns.

' The unsaturated fatty ac1d or unsaturated
f;tty acid ester used for synthes1z1ng the graft--i
mgdified’polyolef1n may include methacrylic acid;
m;thacrylates such as methyl methacrylate, ethyl
m;thacrylate, propyl methacrylate, n-butyl
m;thacrylate, isobutyl methacrylate, n-octyl
m;thacryléte, Z-ethylhexyl pethacrylate, lauryl
m;thacrylate, stearyl @e?haéfyﬁate, dodecyl
iethacrylate, phenyl methacgyl?te, dimethylaminoethyl
xéethacrylate, diethyla;niizoéthyil me‘thac}ylate, 2-
éydroxyethyl methacrylate, 2 2 2- trifluoroethyl _
géthacrylate, and glyc1dyl methacrylate- acrylic acid
;crylat s such as methyl acrylate, ethyl acrylate,
propyl gcrylate, n-butyl acrylate, isobutyl acrylate,

q*octyl acrylate, 1aury1 acrylate, stearyl acrylate,

dodecyl acrylate, 2—ethv1hexyl acrylate, phenyl

écrylat . 2—chloroethy1 acrylate, —hydroxyethyl
acrylate, cyclohexyl acrylate, d;methylamlnoethyl
gcrylate, diethylam1noethyl acrylate,'_
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dlbutylahinoethyl acrylate, 2—ethoxy acrylate, and 1,4~
butanediol diacrylate; maleic ecid, fumaric acid,
i%aconic acid, citraconic acid} and unsaturated

d1bas1c acid esters such as monoethyl maleate, d1ethy1
meleate. monopropyl maleate, d;propyl maleate,
m?nohutyl maleate, d1butyl maleate, dl-z—ethylhexyl
msleate, monoethyl fumarate, diethyl fumarate, dibutyl
fumarateu dl—ziethylhexyl fumarate, monoethyl
itaconate, dxethyl itaconate, monoethyl citraconate,
and diethyl citraconate.; These can be used alone or

i? combination of two or more klnds. -

' The aromatic v;nyl monomer may include

skyrene, o-methylstyrene, m—methylstyrene, P-
methylstyrene, a—methylstyrene, z-l-dimethylstysene, P-
ethylstyrene, p-n—butylstyrene, p-tert-butylstyrene, p—
n;dqdecylstyrene, -phenylstyrene, and p-
cilp:ostyrene. These cap be used alone or in
c;mbination of two or mo?e kinﬁs..

The polyolefin:csn be graff—modified using
conventionally known.metioés; jFor example, a reaction
of the polyoclefin with the aromatlc v1nyl monomer and
the unsaturated fatty acad or unsaturated fatty acid
ester whiich are in a moleen state or dissolved in a
solvent may be conducted.by heatxng in the atmosphere
or undern) application of pressure and in the presence

qf a radical initiator. A graft—mod1f1ed polyolefln
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1 can be thus obtained. The grafting using the aromatic
v1ny1 monomer and the unsaturated fatty acid or
unsaturamed fatty acid ester may be carried out using

both at the same t1me or maY be carrled out using them

5 separately.

The initiator used in the grafting reaction

may incl-de benzoyl perokide, dzchlorobenzoyl

| i; di-tert-butyl perox1de, lauroyl peroxide,
tert-buﬂyl perphenyl acetate, cumine pivarate,

10 azoblsisobutylonitrlle, dimethy1a201sobutyrate, and
Q1cumy1 peroxide. | : : o

g }As to the proportion'o} the grafting agent to
fhe polyolef1n, the former may preferably ‘be in an
amount of from 0.1 part by welght to 100 parts by

15 %eight,iand more preferably from 1 part by weight to
50 parts by weight, based on 100 parts by weight of
ﬁhe latter. An amount less than 0.1 part by weight

' can not*bring about little effect of graft1ng, and . an
amount more than 100 parts by we:ght may result in

20 1oss of |advantageous propert:es 1nherent in the
éolyoleﬁin. g :

’ The aromatic vinyl monomer and the unsaturated
éatty acid or unsaturated fatty acid ester may be used
éreferably in a weight ratio of from 95 5 to §:95, and

25 more preferably from 80: 20 to 20 80. An excessive

amount for the unsaturated fatty acid or unsaturated
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fatty aciid ester tends to result in a decrease in the

réleasing effect inherent in the polyoiefin. aAn

exce551ve amount for the: aromatic vinyi monomer can
not so much bring about an improvement in the
dlsper31I111ty of the polvolefin in the toner.

lhe graftemodlfled polgelefin used ‘in the
p?esent fnventioh nay gréfefabiy be added in an amount
et frem .1 part by welght to_ZQ_pantS+b¥uwe&ght and

mere preferably from O. 5 part by weight to 10 parts by

- weight, based on 100 parts by weight of the binder

resin, An amount less:then q.} part by weight makes
it diffibult to brihg.a:bc%mt-a' éufficier‘xt releasing
effect, and an amount more thah 20 parts by weight
tends to| result in a 1ower1ng of the blocking
resistanue of the toner.,

The graft—modif1ed polyolefln used in the

This Sheet Has Been Replaced
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piesent invention may preferably have a melt ViSCOSltY-

ih the range of from 1 to 250 cps (centlpoise) at
1?0'0.' melt viscoszty less than 1 cps tends to;f
c;use th£ blocking of toner. A melt v1scosity more
t;an 250 cps makes it ha;d forithe_mod;fied polyolefin
té bleed| from the toner énd.haées it hard for the
releas:ng effect to be. exhlblted In the fixing

method of the present inventzon, it is preferred that

in general a releasable ¢omponent hav1ng a lower melt
; : H

viscosity is used when a’'lower: fixing temperature is
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selected|.
The melt viscosity referred to in the present

invention is based on a value measured with a

Brookfiejld type viscometér. . -

he toner used io the oresent invention may
c;ntsin Ft least one kin@ ofjagrelease agent having a
melting Eoint of higher éhan léO'C so long as used in

shch an Lmount that may~&ot~ad#ersely«affect'the

fﬁxing performance of’ the toner.

The toner of the presept invention may contain

" & charge control agent. EConbehtionally known positive

15

20

25

or negatlive charge control agents can be used as the
charge control agent. The cbarge control agent may
1nclude the following:

Cl) Those capable of controllzng the toner to have

positive charge may 1nc1ude the follow1ng materials:
ngrosije, azine dyes containlng an alkyl group having
2 to 16lcarbon atoms (Japanese Patent Publication No.
42—1627), basic dyes as exemplif1ed by C.I. BaSIG
¥ellow 2 (C.I. 41000), C I Basic Yellow 3, C.I. Basic
éed 1 (G.I.45160), C.I. Ba81c Red 9 (C.I.42500), C.1I.
éasic Violet 1 (C.I. 42535), 1. Basic Violet 3
EC.I.42555), C.I. Basic Vlolet-lo {C.1.45170), C.I.
éasic.VJolet 14 (C.I. 42510), C I. Basic Blue 1
60.1.42(25), c.I. Basac Blue 3 (C.1.51008), C.I. Basic

Blue 5 {C.I.42140), C.I.. Bas:lc Blue 7 (C.I.42595);
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(C.I.520

Bésic Bl

KR

.CiI. Bas

1111 —

ic Blue 9 (C.I.52015), C.I. Basic Blue 24
30), C.I. Basic Blue 25 (C.I.52025), C.I.

ue 26 (C.I1.44025), C.I. Basic Green 1

(C I. 420L0) and C I. BaS1c Green 4 {C.I. 42000), léke

p;gments

of these ba81c dyes (laklng agents are

ekemplifeled by tungstopbosphoric acld,

m@lybdcp

tannic- a

hosphoric ecid,_tungstomolybdophosphoric acid,

cid,

lauric acid; gailic acid, ferricyanides,

3cyan1des), C.I. Solvent black 3 (C.I. 26150),

Hanza Yelllow G {C.I. 11680), c I Mordant Black 11

cblcrlde

'C I. Pigment Black 1, beﬁzoylmethyl-hexadecy1ammon1um

. decyl—trimethylammon;um.chlorlde, dialkyltin

' compounds'such as dibutyitinaand dioctyltin, metal .

15

20

25

salts of

sﬁch as :
)
é
polymers
i _
p?lymers

]
salts of

higher fatty acids, inorgan1c fine powders

zinc oxide, metal complexes of EDTA or

acetylacetone, and_polyanine resins such as v1nyl

containing an amino’ group and condensed
containing an.aﬁino-group. Nigro31ne, metals

higher fafty acids, and vinyl ‘polymers

i
c?ntaining an amino group are partlcularly preferred

f%om the
(2)

negatlve

v1ewp01nt of dlspersiblllty

Those capable of controlllng the toner to have.

charge may include the following materials:

Metal compounds of monoazo dyes, as disclosed in

Jepanese

27596, No.

Patent Publlcatzons No. 41—20153, No. 42~

44-6397 and No. 45-26478, nitramines and
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Application Laid-open No, §0-133338, dyes or pigments -

'.-52_

éalts tHereof, as dlsclosed in Japanese Patent

éuch as |C.1.14645, metal-containing compounds formed
ﬁy the union of Zn, Al, Co, Cr or Fe with salicyléc
écid,.naphthoic acid or ?icaib§xylic acid, as
éiscloszd in Jepanese Pa%eﬁt Pﬁblieations No. 55-

42752, a. 58-41508, No. 58~ 7384 and No. 59-7384,

éulfonated copper phthalocyanihe'pigments, styrene
i
dligomers into which a nltro group or halogen has been

9

1ntroduced, and chlorinated paraffzns. Metal-

. conta:nﬂng compounds of monoazo dyes, and metal-

H

containilng compounds of sallcylic aoid alkylsalicylic
&cid, ngphthoic acid or dlcarboxylic acid are

part1cuﬂar1y preferred from the viewpoint of

dispersﬂbility.

5 The toner of the-pfeee;t inventlon may also be
éptionally 1ncorporated With add1t1ves to obtain good
éesults. The addltives may 1nclude 1ubricants such as
feflon; zinc stearate and polyv;nylxdene fluoride’ (in

particu]ar, polyviny11dene fluorlde is preferred);

e

abra51ves such as cerium oxlde, silicon carbide and

étrontium titanate (in particular, strontium titanate

is preferred); fluidity-providing sgents such as

éolloidel silica and aiuhinqm bxide (in particular,
hydrophcbic colloidal sihiéa-fs preferred); enti-

caklng agents; and conduct1vity—prov1dlng agents such

!
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as carbon black, zinc oxide, ahtimony oxide and tin

oxide.
inprover
black fi

the char

use in t

used as a two—component type developer.

It is also possible to use as a developability
. a small amountFof white fine particles and
ne particles having the polarity OppOSlte to
ge polarity of the toner.

The toner of the present invention may also be
he form of a mixture w1th carrier powder, when

In thlS

instanceu the toner and the carrier powder may be

mixed in
of from

wt.%, an

such a ratio that gives a toner conoentration
0.1 to 50 wt-%, preferably-from 0.5 to 10

3 more preferahly from 3 to 5 wt %.

As the carrier powder usable in the present

inventio

, it is possible to use known materials.

S

They incllude, for example, powders hav1ng magnetic

propertiLs, such as 1ron-powder, ferrite powder and

nickle p

surfaces

f}uorine

bwder, glass beads, and glass beads whose
have been treated with a re31n such as a
resin or a silicone resin.

The toner of the present invention may further

contain b magnetic material S0 that it can be used as

ai magnet

material

In this instance the magnetic

serves as a coloring agent at:the same time.

ic toner.

The magnétic material contained in the toner may

1nclude

ferrite,

iron oxides such .as magnetite, hematite and

or compounds of divalent metals with iron




—_—
- This Sheet Has Beep R

) 0 lpm t

10

15

20

25

1

- 54 ...

oxide mLtals such as iron, cobalt and nickel, or

alloys o

as aluminum, cobalt, copper,

z;nc, a
manganes

and mixt

f any of these metals with any of metals such
lead magnesium, tin,_

imony, beryllium, bismuth cadmiunm,’ calcium,
e, titanium,=

seleniun, tungsten and vanadium,

ure of any of these.

These ferromagnetic materials may preferably

be thosel having an average particle diameter of from

o 2 um, and more‘preferably from 0.1 um to0.°0.5

Sphtrical materials are particularly preferred.

Tbe magnetic material may be contained in the magnetic

t%ner iJ an amount of froméaboht-zo to:200 parts by

weight based on 100 parts by weight of the resin

componen

parts by

@ptional

i

present

resin component . §

t, and particularly preferably from 40 to 180

¢

weight based on 100 parts by weight of the

The toner of the?preseht ihven%ion may also

ly contain a colorant.;

As the colorant used in the toner of the

invention, a pigment or a dye may be used.

ﬂhe pigjent may include carbon ‘black, Aniline Black,

acetyre

e black, Naphtol Yellow, Hanza Yellow,

ﬁhodamine Lake, Alizarin Lake,’red 1ron oxide,

i
Phthalodyanine Blue and lndanthrene Blue.

is used

sufficie
;

The pigment

in such an amount that is necessary and

nt for maintaining the opt1ca1 density of

RULITTTT Illl
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fixed images, and should be added preferably in an

amount of from 0.1 part by weight to 20 parts by

wéight,_

w?ight,

d&es, xanthene'dyes and ﬁethiné dyes.

and more preferably from 2 to 10 parts by
based on 100 parts by weight of the resin.
The dye may include azc dyes, anthraqu1none

EThe dye should

.bé added| preferably in aﬁ emduﬁt of from 0.1 part by

weight to 20 par€s by weight and more’ preferably from

0;3 part| by weight to 3 parts by weight based on 100

parts by|weight of the resin.

The toner'accordiﬁd-fo the preéent invention

f§r developing an electrostatlc 1atent image may be

prepared by a method compr131ng thoroughly mixing the

resin composition according to the present invention,

the release agent and the charge control agent

obtionaldy together w;th;thefmegnetlc material, the

pigment

or dye as a coloéiﬁg;eéent and:other additives

by means|of a mixing mac@ine'sﬁch as & ball mill,

thereafter melting and‘kéeé&ihé the mixture by the use

kneader

H
L

o% a heat kneading machiﬁe:sucﬁ as a heating roll, =a

or an extruder s¢ that resins are mutually

ccmpatibilized and the pigméﬂtgor dye is dispersed and

dissolvei therein, and coollng the - resulting product

t§ effect scl;dlflcatlcn, followed by crushlng,

pixlveriz tion and then st_rlct c_lass:.f:.cat;on to give a
1 . H : N '

téner with an average paéticlefdiameter of from 3 uﬁ

—

This Sheet Has Been
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Ehe present 1nvention also relates to a method

o? heat-fixing a toner visible'image, wherein the -

method comprises heat- fixing the toner image formed

u31ng the toner having the characteristic features as

described above,

to a reoording medium by means of a

heater ellement stationarily supported and a pressure

member t

pressure

hat stands opposite toisaid heater element in

contact and briags'said recording medium into

c?ose contact with said ﬁeateréelepent%thrOugh a film

‘interpos

fixing device used in the present invention.

cd between them.i
Fig. 1 illustrates the oonstruction of the

The

fixing method of the present invention is by ‘no means

limited

element

bnly to the method embodied in it.
In the fixing device shown in F1g 1, =& heater

i1 has a smaller heet capacity than

conventional heat rolls, and has a. llnear heating

pert. The heating part may preferably be made to have

a maximum temperature of from 100 C to 300°C.

L)

(
element

preferab

A film 15 is interposed-between the heater

il and a pressure member i8, and may

y comprise a heat-re51stant sheet of from 1

to 100 nL in thickness. Heat—resistant sheets that

can be used therefor mav 1nclude sheets of polymers .

having high heat—resistance, such as polyester, PET"

e

Sheet Has Been Replaced
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(bolyethylene terephthalate), PFA (a tetrafluoro-

/perfluoroalkyl vinyl ether copolymer), PTFE

(bolytetrafluoroethylenei, polyimide and polyamide,

s?eets OL metals such astalumiﬁum, and laminate sheets

cbmprise

heat-res

‘

IOWbres1stance layer.

!

!

d of a metal sheet and a polymer sheet.
In a preferred constitut;on of the film, these

istant sheets have a_release layer and/or a

he numeral 11 denotes a- low heat capac;tance

linear heater element stationarily supported in the

fixing device.

An example thereof comprises an

aaumxna Luhstrate 12 of 1 O mm in thlckness, 10 mm in

width and 240 mm in 1ong1tudina1 length and a

res istan

e material 13 coated thereon to have a width

'o? 1.0 m?. which is electrif:ed from the both ends in

the lonthudinal dlrection. The electricity is

applied1
cor:esp01
e@issioh
€ Eemperah
a%period
r%nge ap]
cii)ntact A
t%mperab
agfixing

i
shown in
l
l
;

1re sensor 14,

the drawing.

inder variations of pulse widths of the pulses
nding with the'des:reditemperatures and energy

quantlties Wthh are CQntrolled by a

‘in the pulse—like waveform with

4

£ilm 15 moves ‘in

H

1
3
]

of 20 msec of Dé 1oov The pulse widths
proximately from O 5 msec to 5° msec. In

with the heater élement 11 the;euergy and

\re of which have been 'controlled in this way,

tbe direction of the arrow
example of this fixing film

e
I et

Yas Been l{eplaced
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1nc1udes an endless f11m comprlsed of a heat-resistant

sheet off 20 pm thick (compr1s:ng, for example,

polylmid . polyether;mlde, PES or PFA) and a release

Iayer (comprising a fluorlne resin such as PTFE or PFA

tp which a conductive mater:algls added) coated at
lkast on the side comingginto éontect with the image
to have @ thickness of 10 um. :In general, the total

tiickneSﬁ of the film may preferably be less than 100
o

u&, and more preferably less .than 40 pin. The film is

moved inl the direction o? the arrow in a wrinkle-free

state byl the action of tée_drire of, and tension

bbtween, a drive roller 16 and a follower roller 17.

: The numeral 18 denotes a pressure roller
héving OL its surface an elastzc layer of rubber with
gpod release properties ss egenpl1fied:by silicone

rubber. | This pressure roller is pressed against the

heater element at a totai pressure of 4 to 20 kg

the £film interposed between them and is

in pressure contéct w1th the fllm.

rbtated Toner 20

h?#ing nft been fixed on a transferr1ng medium 19 is
1§d to the flxzng zone by means of an 1n1et guide 21.
Aéfixed
d;scribed above.

image is thus obta;ned-by'the heating

3 The above has beén desoribed with reference to
!

ah embodiment in which the flxlng fllm comprises an

endless belt.

{
i

‘A sheet-feedlng shaft and a w1nd—up

1

\\“

; o - This Sheet Has. Been R
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y also be used, and the fixing film may not be

The image forming apparatus inéludes an

apparatds that forms an imege by the use of a toner,

as exemp

1ified by copylng machines, printers. and

facs;m11e apparatus, to which the present fixing

device can be applied.

en the temperature detected by the

ﬁemperature sensor 14 in the 1ow heat capac;tance

ﬁinear h

eater element 11 1s Tl' the surface

éemperature T2 of the lem 15 opposed to the

resistan

‘1

ce material 13 is about 10 to 30 C lower than

surface temperature T of the £film on the

3

part at which the f11m 15 1s peeled from the toner-—

£1xed fdce is a temperature substantlally equal to the

ébove temperature T,.

Suitable as methods of electrlfying the heater

%lementiaccording to such a temperature control system

dre the |[pulse width modulatlon svstem, the frequency '

ﬂodulati

on system, the Ac phase control system, etc.

i

PSP PR

il
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The present invention will be described below
|

in greatér detail by giving synthesis examples and
working examples. The "part(s)" in the synthesis
examples and working examples refers to "part(s) by

weight".g

éynthesis Example 1
in a reaction vessel, 200 parts of cumene was
put, and:fhe?femperature was raised to the reflux

temperatire. A mixture of 100 parts of styrene

monomer aﬁd 6 parts of di—tert‘butil peroxide was

dropwise: added thereto at 135°C in 4 hours. Under
further reflux of cumene (146°C to 156°C), the

solution polymerization was completed and then the

cumene was removed. The pol?styrene thus obtained was

soluble lin THF, and had a weight a§erage molecular
weight o?'7,800, a molecular.weight peak (MA) of 7,200
and a_TJ of 67°C. This is designated as polymer A-1
of the binder resin for the toner of the present
invention.

SYnthe51s Examgles 2'to 5

Uszng the monomer compos:tlons, polymerization

initiatqrs and solvents as shown in Table 1, the
solutio% polymerizatioh was carried out in the same
manner %s in Synthesis Exaﬁple 1 to give polymers A-2
to &-5 éf the binder resin for the'toner of the

S
present jinvention.

Thls Sheet Has Been Re
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Table 1

Syntheses of Polymers A

Monomer composit1on

Polyme

(parts)

Solvent

Polymlzn.
initiator

Synthesi

2 A-2

wr
i
P

s Example:

Styrene

Butyl acrylate
Styrene _
Butyl acryiaie
Styrene :

2-Ethylhexyl’

(85)
(15)
(80)
'(éG;

(a1

(23)

Xylene

‘Xylene

'Ioluéne

Benzoyl
peroxide

Benzoyl
peroxide

Benzovyl
peroxide

; acryia?e

i P

5 A-5 Styrene . (80) Iolu?ne Benzoyl
: 2-Ethylhexyll ' peroxide
§ acrylate (20)

? - U

3 Table' 1’ (Coht'd}

: Weight average: ‘Molecular weight

' = ! ;

Eplymer

molecular weight

11,000.
17,000
21,000

24,000

peak

15,eoo§
19;zoo§

22,300

9,200°

62°C
62°C
51°C

64°C

““\i\‘\\\\\\\\\\\\\\\\\\\\\\
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Synthesis Example 6

In a reaction vessel 200 parts of deaerated

w%ter in which 0.1 part of a- part1ally saponif:ed

p}oduct

of polyvinyl alc0hol wes dissolved was put,

.aid then the monomer composit1on as shown in Table 2

was added thereto to make up . a suspension. The

spspension was heated to 80 C 1n a nltrogen

aimosphere.
témperat
completed.

room ten erature, spherical polymer particles produced

20 f

25

The suspens1on was maintalned at that

'l

After the reaction-mlxture was cooled to

1

ure for 24 hours, and then polymerlzatlon was

a§.a result of the polymerizataon were filtered, and
t?en thoroughly washed with water, followed by
éehydration and drying’ to glve polymer B-1 of the
glnder resin for the toner of the present 1nvention.
The polymer had a weight average molecular we1ght of.
%52,000, a molecular welght pegk of 433,000 and a Tg
§ :T;ble:2§ :
ﬁonomer Composition ? 3 Mixiqé proportion
étyrene | é i ?2'parts
ﬁeth&l methacrylate ; j 30 parts
éutyl agrylate % 18 parts
%enzoyl peroxide E 20.22 part
: i
i ?

' This Sheet Hag B

canw
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Synthesis Examples 7 to 10

Using the monomer compos;tions and

polymerizatlon initiators as shown in Table 3, the._

suspens1on polymerizatzon was carried out in the same

!

manner as in Synthesis Example 6 to gzve polymers B—2

to B-5 of the binder resin for .the toner of the

present invention.

Table 3

3yntheses of Pelymers B

S

[N PRSP

]
]
Ynthesis Example'

7
i

i

Monomer'do@position " Polymerization

Polymer ! (pérés) . initiator
B-2 ~ Styrene f ' -(§3) ' éenzoyl peroxide
Butyl acryiate:(iY) '

o S | |
B-3 Styrene : (85) Benzoyl peroxide

Butyl acryiatg;{iS)

B-4 Styrene % ' .(fT)_ i,l'—azobis
Z—Ethylhexyl ; {cyclohexane-1-
acrylate (%3) carbonitrile)
B-5 Styrene % i'lQO) . Benzoyl peroxide

Butyl acrylate-(iﬂ)
'D1v1nylbenzenef(6.02§

PR R T T

o cotn Lrimwy
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: Tabie 3 (Cont'd)
: Weight average Mblecular weight
Polymer | molecular weight .peak ' Tg
5  B-2 603,000 583,000 64°C
B-3 827,000 804,000 67°C
B-4 956,000 928,000 66°C
i : , _ .
B-5 751,000 692,000 60°C
i oo
10
: The weight average molecular welght (Mw},
K_W/Mn, filow—-out point, soften:.ng p01nt and Tg of each
of the above polymers A—__l, A—-Z' A-3, A-4, A-5, B~1, B-
| : o -
2, B-3, B-4 and B-5 are ._jshowg i:ln Table 4 below.
i
;
20 |
25
! HasBeenReplaced

\\l\\\\\ M



10

15

20

25

- 65 -

fable 4

: Flowfout

; Séftening
Polymer MW Mw/Mn _ point point Tg .
(*c} ey (e
§-1 7,800 2.4 85 105 67
§~2 11,000 2.4 - sé 102 62
é—s {17,000 2.2 8% 105 62
@-4 21,000 2.3 ¢ Tsé 106 sT
%—5 24,000 < 2.2 gé 110 64
'§-1 ks2,000 2.6 i1é 161 57
%—2 503,000 2.5 iaé 173 64
?-3 827,000 2.3 136_ 184 67
B-4 556,000 2.1 isé 182 66
5-5 751,000 2.6 : 180 60

s?me man

{
H

composit
4
résin ha

[
a; molecu

i
$

i
{
i

1
b
N

Comparative Synth951s Example 1

anssnwy

ion as shown in Table 5 was used.

A comparative poiymer A-G was. prepared in the
ner as in Examplg 1 qxqept thaF the monomer

. . This binder
d a weight avefageimqléculér weight of 4,300,

lar weight peak of 4,200 and a:Tg of 54°C.

ct Has Been Replaced
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 Teble 5

R
2

Monomer éom9951t1on Mix;ggAéroportion
Sgyrene - 92 parts
B%tyl acrylate . 8 parts

' D%-tert—butyl peroxide 9 parts

,o_paratlve Synthesxs Example 2

same man

. monomer

- This bin

15

20

25

A comparative polymer B-G was prepared in the
her as in Synths;S'Exa@ple-G except that the

bomposition as sﬁown iﬁ Table é was used.

: Her resin had a weightiaverage molecular
w?ight of 217,000, a molecular tweight peak of 198,000
aha a Tg| of 59°C. P § '

g | iTébieEGi

! i f
M?noﬁer Composition i ; Mikiné proportion
Sgtyrene g ; % 82 pafts.
Butyl acrylate ; % T § E 18 parts
Divinylbenzene | % . ? '0.2 part
Benzoyl beroxide ; | 0.5 part

Preparat:on examples of the b1nder resin

according to the present 1nvention w111 be descrlbed

T

. aat e
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‘reparation Exampue 1

1§and 32

séirring.

T

This Sheet Has Been Replaced

(I

parts of polymer B—4 were added with

[

o 200 parts of xylene, 68 parts of polymer A*-

Next, the mixgure was heateq.to about 60°C

to compthely dissolve tﬁe boifmers A—i and B-4 added.

After the stirring was dontlnued for about ‘2 hours,

the xylez

deszgnat

present

invention.

e was removed.

!
The resu1t1ng product is

B

i
Preparation Examg es 2 to 10 and Comparative

d as binder resin 1 for the toner of the

Binder Resin Preparatlon Examples 1 to 3

: ]

present

{
w?re obt:

i

ained in the same

E%ample i except that the

NI

were use

[ R

i o et b e 5. M6 11 s S B e § e B S ot inem St B g % 0

30

st nonan gy

10 men ammmemme et wremns

[UpE R

v tenm

Binder res1ns 2 to 10 for the toner-of the

invention and comparative blnder resins 1 to 3

manner as in- Preparat:on

polvmers as shown in Table 7

i

i

A

W
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Table 1

This Sheet Has Been Replaced

(L

éPreparation of Binder,Resinsﬁand Combarative Binder

fResins

Péeparation example

Polymer A

'Binder rLsin 2

10

15

20

25

1

M | ]

{

i

¢ [
n

H n

! n
it

H "
b 4

3
4
5
6
7
8
9

10

Comp. binder resin 1

A—z 66 parts

' ﬁ—é Tngarts

'A—é Sséparts

1

A-§ 68 parts

5-4 60 parts
A-2 ;'ssfparts'

A—é 70| parts
A—é._.éﬂiparts
A~$ : 65 parts

A-2 100 | parts

Goip{ $0§part5'

i-é

SPolymer B

;B-S | 34 parts
.B-4 28 parts
‘B~3 45 parts
58—4 32 parts
;8—4 40 parts
‘-3 | 35 parts
fé—s 30 part
;B-z - 40 parts

éB—S 35 parts

-0 part

ZCQmp. 70 parts

. B~%

.. 0! part

¢ i

Note: Comp.= céméarati§e

‘B~2 _ 100parts

Composition and physical propertles of release

agents used in Examples and Comparat1ve Examples

1
!
t
1
]
}
]
!
i
i
¥

aann

! . i

descrlb d below are showp 1n'Tab1e 8.
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dibutyl acrylate(l)

PE: Polyethylene,

* +prade name: Sazol Wax H2

PB: Polybutene, PW: Paraffin wax,

~ PP: Polypropylene

8 - & k= v "
Table 8
T—— Graft—compo= Melt=
nent/wax ing
Release agent Wax Graft component wt. ratio Mw Mn - Mw/Mn_ point
{(weight ratio) '
Graft-modified wax A PE . Styrene(l)/ 1/100 1,900 880 2.2 95
. dibutyl fumasrate(l)
Graft-modified wax B PE Styrene 256/100 820 530 1.5 91
Graft-modified wax C PE Dibutyl fumarate 30/100 810 550 1.5 101
Graft-modified wax D PB-1 Styrene(3)/ §/100 750 500 1.5 81
' dibutyl maleate(l) R T ' '
Graftonedlfiod WaK ETCPER T SEYrens (17 g /100° T 980 "530 1.8 108 )y
I : ~ .. dibutyl maleate(1) _ o oy
Graft~modified wax.F PE*~.ustyrene(1)/ . 157100 .. . 1,650 150 2.2 . 115 ©
S e - Qibutyl. maleate(l) V.
Graft-modified wax G PW Styrene(l)/ " 718/100 800 500 1.6 82
o s diethyl maleate(l). : .
Graft-modified wax H PE o-Methylstyrene(1l)/ 10/100. 1 200 500 2.4 112
: dibutyl maleate(l) .
Graft-modified wax-I- PP- -~ Styrene(1.5}/- - - 8/100 - - 2 000~ 850 - 2.4 - 117
. dibutyl maleate(l)
Graft-modified wax J PE Styrene(1)/ 10/100 800 530 1.5 93
dibutyl acrvlate(Z) :
Wax 1 PP - 4,900 1,300 3.8 135
Wax 2 PE - - 1,150 580 2.1 109
Wax 3 PE - _ 5,200 1,370 3.8 128
:Wax 4 PE Styrene(l)/ 107100 . 1,500 450 3,3 18
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‘ Example 1
B?nder rLsin 1 100 parts
M?gnetlc material 60 parts
N%gativ charge control agent , 2 parts
éraft-mjdified polyethylene wax A 3 parts

ﬁenschel

a twin—y

The above materlals were premlxed using a
mixer, and then kneaded for 20 minutes using

oll mill heated to 150 C. The kneaded product

was lefﬁ to cool, and then crushed w1th a cutter mlll.

er the crushed product was f1nely pulverized

by means of a fine grlndlng m:ll maklng use of a jet

stream,

t

class;f:

followed by c1a581facat10n using an air

er to give a black fxne powder (a magnetlc

toner} with a volume average partlcle dlameter of 11.2

part of

to give

surfaces of toner particles

toner 1

the thr

i 2

Based on 100 paéts dffthe magrhetic toner, 0.4
fine colloidal $ilica!powder éas-dry-blended
a toner baving golloidal silica on the

§This is;designated as

of the present inventzon
I

Grindability of toners ‘can be:represented by

pughput of the - toner that can be pulverized per

In the case of the toner 1 it was 16

H
unit hour.
!

kg/hr

pood.

g mill.

an air pressure of 5 6 kg/cmz, and found very

!

o melt-adhe51on_or the like occurred in the

This Sheet Has Been

il
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15 examined using a modlfzed machzne ‘of a copier NP-6650,
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25
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Blocking resistaﬁce was examined on the basis

of the degree of agglomeration’observed when about 10

g' of tongr was put in a polyetﬁylene glass of 100..cc

ahd left

to stand at 50 C for a day. The degree of

a§glomeratlon was measured w;th Powder Tester

m?nufactured by Hosokawa M1cron Corporat;on.

ﬁroduct

at 50°C

A
left at roonm temperature and the product left

for a day showed 9 wt. % and 12 wt.%,

respectfvely, which were substant:ally the same

qalues,
ﬁnese £
;

res 181:8

@anufac

b
1
¥

i
i
oleanin

and the d1fference (AG) was only 3 %. From

cts it was conflrmed that substantlally no

blocklng occurred. f .:f

.f 1F1x1ng performance, aﬂtl-offset wind-around

ce, and. image propertxes or durab;lity were

tured by Canon Inc..

The preset temperature of its flxlng device

?as dropped by 5°C, at which the tests were carrled

In partlcular, as to the antl—offset the

of mechanlsm for. the f1x1ng roller was detached

from the copyving mach1ne and the evaluation was nmade

sheets

by counflng, as copy durab111ty, the number of copy

at which an 1mage was stazned or the fixing

roller was contaminated

As to the f1x1ng performance, fixed 1mages

: . : —_—
H . i ——
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were rubbed 10 times with lens cleaning paper "Dusper"®

(trademark 0ZU Paper Co., Ltd ) under application of

I

a load of about 100 g, and any peeling of the fixed

xmages was indicated by the rate (%} of decrease in

reflection density.

was the:

’ The fixed image for evaluation

ZOOth sheet when copies were continuously

taken on 200 sheets.

$014d b]

As to the w1nd*around resistance, entirely
lack images were produced on three sheets, and

te of traces left on images when the sheets are

peeled with peel claws 6f the fixing roller was

examined to judge the.degree to which;the peeling

%elied on the claws.

perform

found very good.

'stain o

As a result, in respect of the fixing

rnce, the rate’ of decrease was'3 % and it was

The . anti—offset was; so good that no

L contamination was seen on 1mages or the

roller even when copies were taken on 50,000 sheets.

The winh—around res1stapce wasgalso found very good

althoug
?n the
%heets,
gof abou
ja good

ito the

h traces made byi the G?&WS'Wer? slightly left

images. , f 3'f f
oy . ;
Running tests were carried out on about 10,000

using an 1mage with an image—area percentage

t §%. As a result 1mages were reproduced in

state. Although the melt—adhes:on and filming

photosen31t1ve member were slightly seen, - the

. pleacn
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mages were not_a}fected at all.

The toner had a &HF—idsoluble matter of 4

ﬁt.%, an Mw/Mn accordind to Gﬁc of the THF~soluble

{
matter,

of 38.2, a molecular welght peak MA of 17, 700,

a molecular weight peak MB of 765 000 an MB/MA of 99,

and a mdlecular weight distrlbutlon curve area ratio

SA SB:Sd of 1:0.36:0. 60.

{

current

I

Example 2 é """" T —
3inder Yesin 2 = :% 'E3§ 100 parts
agneti¢ material ? 80 parts
ositi ve charge control agent. 2 parts
raft-modified wax B : . | 4 parts
j The above materiafs wére premlxed-using a
éenschel mixer, and then kneaded for 20 minutes using
é twin-roll mill heated to 150 c. The kneaded product
';as left to cool, and’ then crashed with a cutter mill.
%hereafter the crushed produc; was flnely pulverlzed

by meang of a fine grlndlng mlll maklng use of a Jet

, followed by olassif:catlon uslng an air

classlfier to give a black f1ne powder {a magnetlc

!
toner)
H

L.

bart of

w1th a volume average particle diameter of 8.7

; . !
: :

Based on 100 baété ofgthe magnetic toner, 0.4
3 ) . . N

fine colloidal ailiCa;powder was dry-blended

to glve a toner hav;ng colloidal s111ca on the

‘surfac s of toner particles.

This 1s de51gnated‘as
f : !

—_—
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air pressure of 5.6 kg/cm
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of the present invention.

Grindability of the toner was 5.8 kg/hr at an

2, aﬁd found;very good. No

éelt—adhesion or the like occurred in the grindinéf

mill.

Block;ng reS1stance was exam1ned on the basis

Of the degree of agglomeratxon observed when about 10

g of -

and left

at room

ner“waS'putMin*a polvethylene glass of 100 cc

to stand at 50‘0 for=a day. -A product 1eft

temperature and the product left at 50°C for a

'day showed 11 wt.% and 21 wt % respect:vely, which

15

20

25

sty s s awe

were substantially the same values, and the difference

iAG) was only 4 %.

From these facts 1t was confirmed

that substantially no biocklng occurred.

i
resistai

X
manufac

was dro

ut.

- e ...o........

clean1n

Fixxng performance, anti-offset, wind-around

nce, and image properties or durablllty were

éxamined using a mod1f1ed mach1ne of a copzer NP-4835,

tured by Canon’ Inc.
The preset temperature of 1ts fixing dev:ce

pped by 10°C, at;wh;ch;the‘tests were carried

In particular, as tc'the antiioffset the

of mechanzsm for the f1x1ng roller was detached

from the copying machine and the evaluatlon was made

py coun

[4
sheets

i
i
?
i

ting, as copy durabillty, the number of copy

at which an 1mage was sta1ned or the fixing’

This Sheet Has Been Rep

- 10

o e kg, g
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roller was contamlnated..

The fixing performance and the wind-around
resistance were also evaluated in the same manner as
1p Example 1.

é As a result, in respect of the f1x1ng
pgfformance, the rate of,decreese was 6 % and it was
fgund very good._ The en%i-offset was so good that no

stain on contemlnatlon was seen on 1mages or the

éoller jven when coples were taken on 1 0G0 sheets.

_The wind-around reslstance wes also found very. good

elthougq traces made by the claws were slightly left
dn the Jmages. o ? § ?

: Running tests were carried out on about 30,000
éheets; using an image;wdth aq image—erea percentage
%f about 5§ %. As a resuht; iéages weﬁe reproduced in
é good gtate. No melt;a%heslén nor fflming to the

photosersitlve member was seen.

The toner 2 had a THF~1nsoluble matter of 2

t %, an Mw/Mn according to GPG of the THF-soluble

R SR, - S

atter, of 24 1, a molecular WEIth peak MA of 14,000,
e molecular weight peak MB of 680 000 an MB/MA of
48.6 and a molecular welght dlstrlbut1on curve area
ratlo SA:8B:Sd of 1:0. 40 0 59. : ;

Example 3 o .

Using the toner :2 preéared iniExample 2,

!

i

i Ny
énflxed images were obtained 5y means ‘of a mddifieqi
‘ . . !

i

——

. L . This Sheet Has Been Repl
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machine|of a copier FC-5, manufactured by -Canon Inc.
A test for fixing the unfixed images was
carried| out using the external fixing device as shown

in Fig.! 1, comprising a;pressnre membér that stands

oppos:te to a heater element in pressure coentact and

_brzngs a recording medzum into close contact with the

10

15 ¢

o,

20

25;

heater element through a film' 1nterposed between them.

Used asl a mater1a1 of the f1x1ng f11m 15 was an

-endless £ilm compriSJng a polylmzde f11m coated with

;a release layer with a thlckness of 10 um to whlch a

‘l

ifluorine resin and a conductlve materzal were added.

EA siligone rubber was nseq_ae the pressure roller 18,

iand the fixing was carfied o&t with é nip of 3.5 mm,

under é total pressure of 8 kg between the heater

element 11 and the pressure roller 18 and at a

,process speed of 50 mm/sec. gThe film was moved in the

i : :
‘directjon of the arrow;1n a wrinkle-free state by the
EactiOn of the drive off énd teneion hetween, the drive

iroller| 16 and the follower roller 11,

The heater element 11 was compr1sed of a low

i
heat chpac;tence 11near heater element to which

energy; was . pulsew1se applied and temperature control

was ca#rled out. The res:stance-materzal of the

]
t

. heater] element 11 had a power consumptlon of 150 W.
Temperiatures were so controlled as to be the same as,

or lower by 15°C than ?he'tlxlng assembly {preset

[P
i
I

v amma Ny

-

s Sheet Has Been Replaced
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fixing
machine

result

rate of

temperature: 180°C) of 'the FC-5 modified
, at which the tests were carried out. As a
the fixing perfermencé was 2 %-in terms of the

decrease withéut stein and coﬁtamination'én

both the image and the flxlng film even after 3 000

sheet r

wa1t1ng

unning, and foun@ good,_ In add1t1on, the

time was 3 seéoﬁds orfless ahd the power

consump#ion was s;gn1f1cant1y lower-then that—ia a-

heat—roller fixing system. 5 g
; Exemple 4 . é %
Binder fresin 8 : é é 100 parts
zarbon.tleck : i % _% 3 4 parts
Pos1t1ve charge control agent' 2 parts
Graft-mbdlfled wax A ' 5 parts

PR e

Using the aboveimateraals, a toner was

prepargh in the same manner es 1n'Examp1e 2. This

xoner and colloidal szlica were m;xed in amounts of

100 par
itoner ﬁ
inventi
mesh-pg
jamount

‘toner w

5.6 kg/

i l

ts and 0.4 part, respect;vely. The resulting

s designated as toner F of the present
on. In iron powder with a part;cle size of 200
ss and 300 mesh—on, the toner 3 was mixed in an

of about 10 wt.% to glye a.developer. Only the

as replenished. : ;
N :
The grindability of this toner was 15.2 kg/hr

in terms of the throughput under an air pressure of

cm?, and was fbuhdfver& good. ' There also

!!|||| Ml

ll!I

.ave

- : . I' Thls Shest Has Been Replaced .
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1 occurred no melt-adhesién to %he interior of the
gr1nd1qg mill. The blocking resistance was evaluated
as AG =5 5, and was found not problemafic at all.

i Image properties and fixing performance mere

5 Lvaluated u31ng a modified machine of a copier FC-3,

manufagtured by Canon Ipc. As a result images were

3
i
i

reprodmced in a good state, ahd stable images were
obtained even after I; 006 sheet running. In addition,
no melt—-adhesion nor filming to the photosen51t1ve

10 §drum was seen. - o

The preset temperatﬁﬁe of the fixing assembly

iwas dropped by 20°C and also the cleaning mechanism

5was detached from the fixing assembly, under the state
éof which the above running Was carried out. As a
15§resu1t, the fixing performance was about 8 % in terms'

éof the| rate of decrease, and was found good. The anti-
goffset and the w1nd-ar0und resistance were also found

i

| good. = ; : 'é

i
i

-20§of 1.8l wt. %, an Mw/Mn according to GPC of the THF-
! i

-jsolublb matter, of 29,:a molecular weight peak MA of

The present toner had a THF-insoluble matter

: 18,000/, a molecular weight peak MB of 770,000, an
iMB/MA bf 43, and a molecular]weight distribution curve
. area riatio SA:SB:Sd of 1i0. 43: 0.38.

: . I

25; Examples 5 to g E

v i .". ' .
Toners 4 to 7 of the: present. invention were

—_—
i : i : i

' This Sheet Has Been Re
I
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obtained in the same manner as in Exagple 1 except

#hat the binder resinjwes replaced with the binder

resins as shown in Fig. 9.

Examples 9 to 11

Toners 8 to 10 of the present invention were

fobtained in the same mapner.as 1n‘Example 2 except

lthat tH
i
with th

t

e binder resin-ahd'release agent were replaced
ose as shown in Flg. 9;

Results of the evaluatlon made on the toners

of Examples 5 to 11 are shown in Tabl 10.

gmanner

Comparatlve Examgle 1

Comparative toner 1 was obtalned in the same

as in Example 2 except that comparatzve b1nder

éresin 1 was used whlch'conta;ned 100 parts of polymer

H
H
H
H
H

‘it was

H
H

ly as the blnder re51n.

i resulting in a broad'pérticle size distribution.

l . [

In the case of,thas qompérative toner, fine

éfoner particles were formed in a large quantity when

pulverized under an air pressure of 5.6 kg/cmz,

Thus

bductivity was clearly.lnferlor.

‘Using the FC-S modlfled mach;ne, the fixing

; performance, antl—offset- w1nd-around re81stance, and
: _

gimage broperties or durabilzty were exam1ned in the

| same manner as in Example 2.

As a result,'1p respect of the anti-offset,

: stain and contamination were. respectively occurred on

: —
\\
Thls she 2

Wi

R
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1 ?both tHe images and the;roller when ccpies were taken'
;on 20 gheets. In respect of the w1nd—around
;resistance, traces made by the peel claws ware clearly
left on the images. In:some instances, no paper-was

5 d1scharged from the flxing assembly.t

The present toner had a THF—lnsoluble matter

;of 0 wt.%, an Mw/Mn accordxng to GPC of the THF-

soluble matter, of 2. 1 . and’ a molecular weight peak MA__.

‘of 8,900. |

10 : Co@paratlve Example 2 and 3

Comparatlve toqers 2 and 3 were obtained in

the saTe manner as in Example 2 except that the binder
res1nsiand release agents were changed to those shown

in Table 9. Results of the evaluatzon made thereon

15,are shlwn in Table 10..

i
g

R )



Tnﬁle.ﬂ

ot

. Mt an @y

PR
P——
N =
J—
S—
sm—
————
———
p———
——
e——
r——
—

pasepday] usag SUH 1994S sty ],

THF~in-
Binder soluble.

resin matter Mw/Mn _

MA

MB

MB/MA

SA:SB:8d

Release agent

Example: :
5 4 1.3 31

10. . 1.5 20
9
6 - 0.5 - 29
- "iiﬁm, -
s T is 26
R - =140 - 22.-.

Comparative Example:
2 Cp-2- 12 i6

3  Ccp-3 1.0 2.4

S ——
‘0B . 18,000

.
61
36

10,000

13,000

”TBTOOU"@

15,000

4,100

310,000

667,000
5.6.8- ;‘00‘0"‘ -
170,000

770,000

..21,000....760,000.... .

180,000.

570,000

31

51

E

44

43

1:0.43:0.59
1:0.37:0.56

32~ -1rr 0 44-+0+39-
1:0.43:0.48
PR
'1:0,30:0.60
1:0.35:0,50

1:0.83:0.47

Graft-modified
Graft-modified

-Graft-modified
" Graft-modified

Craft=modified"

Graft-modified

Graft-modified

Wax 1

Wax 2

wax

wax

-wax..

wax

wax

.wax

wax

H o m™m m Y O

Cp: Comparative binder resin

- I8 -
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Results of Evaluatién on Toners of the Invention

1. ' ' ‘Table 10

and Cinarative Toner

i Block~.-§ . ; _ : Melt- -
5 . ing . S , adhesion and
: : resist- szzng -+ filming to
Grind- ance i perform- Anti- photosensi-~
. ability (AG) . ance ! "offset tive member
%xampld: o §
.5 Good 4 % E"i % é Gooh Same as Ex.1
_10 6 Good 4 % § 4 2 g Goo? Same as Ex.1
7 Good 5% g 3% § Good  Same as Ex.1
8 - Good 3% E 5 % ? Gooh Same as Ex.1
9. |Good 3% ! 3% Goo?d Not at all
é 10 Good L% 4% Good - Not occurred
15 g 11 :qud 4 % ‘ § Zi? g - Goéd Not occurred
iCompardtive Example: 'i ; ] |
: 2 | Poor 4 % 'f 15 %? Poér Occerred
© 3 _|Inferior 4 % _% 56-%% _Podr ' Not occurred
20? Preparatlon of resin 11
§ _ In a reaction vessel 200 parts of xylene was
gput, aTd the temperature wasirazsed to the reflux
gtemperature. A mlxture of 90 parts of styrene
?monomer, 10 parts of bdtyl acrylate monomer and 7
i i :

rurmte snaany,
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parts of di—tert-butyl éeroxide was mixed therein, and

éhe solution polyﬁerizafion was completed in 6 hours

under reflux of xylene.

The styrene—butyl acrylete copolymer

(here1n?fter “St -BA copolymer“) thus obtalned had the

phy31ca
;empera
11.

?onomer

6 11 pa

suspendedly dispersed.

peated

iitroge

{ properties as shown 1n the column of "Low-

Fure softening res1n on “Re31n 11" in Table

On the other hand 82 parts of styrene

, 18 parts of bu&yl acrylate monomer, 0.3 part

'pf polyvinyl alcohol, 200 parts of deaerated water and

rt of benzoyl peroxide were m1xed and

The resultlng suspension was

and maintained. et 8" C for 24 hours in a
i
n atmosphere, and then the- polymer:zatlon was

bompletrd to give a h1gb—temperature softening resin

!

as shown on "Resin 11" in Table 11.

éoftenl

A dried product of thls hlgh—temperature

ng resin was 1ntroduced in the resin solutlon

formed %hen the solutlon polymerlzation for the above

low—temperature softenlng re31n was completed and

Pade to

5the sol

completely dzssolve in a solvent.
i

vent was removed; Res1n 11 was thus prepared.
) . ! oL l
Preparation of resins 12 to 15 and comparative

Thereafter

resins 4 to 653

Resins 12 to 15?and'cbmparati&e resins 4 to 6,

i
[
1
i
i
i
1

wrans sanmany
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és showna in Table 11, were respectively synthesized
end prepared according to the'procedﬁre for resin 11.

% Example 12

H
H
3

After 100 parts of the resin 11 70 partsiof a

magnetlc material, 2 parts of a p031t1ve charge

' control agent and 4 parts of graft-modlfled

10

15

20 ;

25

i - @ e ) o o $ A O o 1 aTtns

ﬁolvetthene wax .J (Mn' 5 3 X i 102~ Mw: 8.0 x 102-

Mw/Mn-'1 5; melting p01nt 93" C) in Wthh styrene and

butyl acrylates were used as graft components, the

mixture was melt—kneaded u31ng a twln-screw extruder.

The kne ded product wds : cooled and then pulverized by

l

means of an Jet—stream grlndlng mill followed by

classif cation using an‘ axr class:fler to give a black
L}

fine powder (a magnetic toner} with a volume average

particlh diameter of about 8. 5 pm. Based on 100 parts

of the presulting magnet;c toner, 0.6 part of

pydrophob1c colloidal s1lica powder was added and

ﬁlended to give toner. A hav;ng hydrophoblc collozdal

{
?ilice bri the surfaces of toner partlcles.

Unfixed 1mages of thls toner A were obtained
using a modified mach;ne, a copier NP-1215

(manufactured by Canon Inc ) from wh1ch the fixing

assembly was detached. Commerczally available copy
beper, Canon New Dry Paper (54 g/m Capon Sales Inc.)

i
was used as a reoordlng medxum.

i

A tests for f1x1ng the unfixed images was

1
:

- - 3 -
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-darried out using a températur?—variable heat roller

external fixing assembly compr1s1ng an upper roller

comprlsed of Teflon and a lower roller comprlsed of
s111cone rubber, under cond:tlons of a nip of 4 mm, a
pressuri between the upper and lower rollers, of 0.4
kg/cm 1ﬁ linear pressure and a process speed of 45
mm/sec, and with temperature control at intervals of

5 C w1th1n the temperature range of from 100° C to

l

30 C. The fixed 1mages thus obtazned were rubbed

ith lens clean:ng papef "Dusper“ (trademark OZU
!
Paper Co., Ltd.) under appllcation of ! ‘a load of 50

g/cma, and the temperature at whlch the rate of

decrease in image density before and after the rubbing

| was not| more than 7 % was regarded as a flxlng

starting temperature. As to anti-offset tests, the

flxed images and the rollers were observed to make

b valuation. | ;.E _
As a result, the f1x1ng start;ng temperature

@as-as low as 120°C and a non—offset reg1on was seen

H .
fixing had been achleved _ The toner also showed a

?ood blocking res;stance. The blocklng resistance was

gevaluated on samples obtalned‘after toners were left

éin a 53°C dry conta1ner for 3 days.
25

Results of the evaluat1on are shown in Table

i3.

t

Pl - s Sheet Has Been Replaced I
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Examples 13 to 16

Toners B to E were prepared u31ng resins 12 to

i5, respectively, shown' in Table 11 in the same manner

as in Example 12.

perform

to 16,

are shoj

Evaluat1on ‘was - made on their fix1ng

ance.

The resulting'toners are noted as Examples 13

respectively, and the results of the evaluation

ae in Table 13'

Comparative Examples 4 to 6

Toners F to H were prepared u51ng comparat;ve

reslns 4 to 6, respectlvely, shown 1n Table 11 in the

kheir £

l
evaluat

3

nner as insExamp;e 12, ! Evaluatzon was made on
i i ' i '
ixing performance. :

H
\

The resultlng toners are noted as Comparative

Examples 4 to 6, respectlvely, and the results of the

ion are shown in Tablet13..

Comparatlve Example 7

Toner I was prepared 1n the same manner as in

Example 13 except that 3 parts of wax 3 (polyethylene

wax) nel

Evaluat

1lting at 128°* c was used as. the release agent.

ion was made on 1ts flxlng performance.

Results obtained are shown 1n§Tab1e 13.

Comparative Example 8

Toner J was prepared &n the same manner as in

?xamplj 12 except that 3 parts of wax 4 (graft-

i
yodifi

§

d polyethylene wax) obxained by subjecting

i

i -

i

eet Has Been Replaced { q
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polyethylene wax (Mn:

3.3) to

was use

Lol esots '
its fixing performance.

?able 1
?f Exam
iempera

%esista

%egard

| .
: achleva

15

20

25

shows al poor antl—offset.'

pompara

%ixing

6, no 1

§In resp
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4.5 x 102; Mw: 1.5 x 103; Mw/Mn:

the same graft modification as in Example 1

d as the release agent., Evaluation was made on

Results obtained are shown in

3. :

As will be evident from Tablefls the toners

ples 12 to 16 have ach:eved good low-

L4

ture fixing pertormancen antl-offset blocking

nce and developlng performance. However, with

to the toner of CQmparatzve Example 4 thongh
ble of low—temperature f1x1ng performance, it
Wlth regard to the toner of

i !
tive Example 5, ;t sho&s a poor low-temperature

performance. :
In respect of the toner of Comparative Example

ow-temperature flxing performance is achieved.

ect of the toner of Comparatlve Example 7,

there are problems in the low-temperature fixing

perform

—

i
1

?

ance and develop:ng performance.

In respect of the toner of Comparatlve Example

?, it has achleved the low-tempereture fixing

!

performance but shows a poor block1ng resistance.

tempera

From the forego:ng,_lt has been made clear

that the toners for developzng electrostatlc images

'accordrng to the present lnventlon have superior low-

ture fixing perfprmance and an;i-offset,;and

| " is Sheet Has Been Replaced I
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have the composition that does not adversely affect

o
the blocking resistance and developing performance.

carried

in-Fig

Example 17

.

the tonér A as used in Example 12.

Unfixed images were bbtained using as a toner

A test for fixing thg.unfixed images was
out using the external fixing device as shown

-1, provided with é_pressure member that stands -— — -

oppoéite to a heater element in pressure contact and

Used as

endless

a releas

brings a recording medium into close contact with the.
‘heater element through a film interposed between thenm.
a material of the fixing film 15 was an

£ilm comprising a polyimide film coated with

s5e layer with a thickness of 10 pum to which a

fluorine resin and a conductive material were added.

A silicone rubber was used as the pressure roller 18,

and the| fixing was carried out with a nip of 3.5 mm

and at

moved

-between

17.

heat ca
energy

was car

::-—-—m-—-

i

ried out.

process speed of 45 mm/sec. The

Temperatures were contro

film was

the direction of the arrow in a wrinkle—free
.state by the action of the drive of, and tension

, the drive roller 16 and the follower roller

The heater element 11 was comprised of a low
pacitance linear heater elément, to which

nas pulsewise applied and temperature control

lled in fhe

This Sheet Has Bee

l T



1l

5

~ ~- 10
i 15
{?3 20
25

éame may
5°C witl
ﬁas as
gt 105 t
fixing !

éood Wi

iner as in Exampie 12

3

rad been achieved.

rd-around resistance.

.~ 89 -

1in the range of from iOO.to 230°C.

., i.e., at intervals of

As a result, the f1x1ng start;ng temperature
low as 120 C and a non—offset reg1on was seen
to 215°C, showan that:the low=temperature

Thé toner also showed a

Tlus Sheet Has Been Replaucd

§ Table 12 shows.éhysicél propefties of the
i ; oo T -~ -
binder yesins 11 to 15 &nd comparative binder resins 4
to 6. : f o
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3
t
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Table 11
Low-temperature Softening resin = High=temperature softening-resin
Com- om-
posi~- . posi~ _ _
tion/ Mw Mw/Mn (1) (2) Tg tion/ Mw Mw/Mn (1) (2): Tg
amount . amount
(wt.%) °C °C Y {wt.%) °C °C *C
Resin: 4 _ _ _ g
11 St-BA 1.1x10 2.4 85 103 58 St-BA 9.5x10 2.5 131 184 69.5
co e {28) e (25) 5.
e A2 St-BA 6,5x107 2.2 84 101 57 _ S?;E? 9 5x10 2.5 131 184 69.5
(70} o e g § T e
',133"St-BA” 1. 5x104 7'2:5-"~86-- 0- -58- -- §t~BA - 6.4x10° 2.4 122 172 65.5
(75) , (25 :
15 st-BA .6.5x10?”. 2.2 84 101 67  St-BA-DVB 1_.0x10-6 2.5 136 193 70.5
(80) / (20) N -
....Comp. binder resin: a5 5 - .
4 St"'BA 6 5x10 -2 . 2.....-...84.. 1.01_._ ..57. --».-St._BA- B 3'~6x10 .o 2‘5.. - 10.1.. 147 65 .
- (70) 3 (30) 5. o
e 5 S?gg? 6.5x10 2.2° 84 101 57 ‘,szg? 3.6x10 2,5 101 1417 65
— l 6 st-BA 2.6x10% 2.3 92 115 58  st-BA 8.5x10° 2.5 131 184 69.5
— 1. (90) (10)
E—C ' —
—— \ (1): Flow-out point, (2): Softening point
— | St: Styrene, DVB: Divinylbenzene
==u | BA: Butyl acrylate '
;EEE§ 2EHA: 2~Ethylhexyl acrylate
T 7 Comp.: Comparative
=
S

i
i
{

_06_.
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Table—12

Binder THF~insoluble
resin matter

Mw/Mn MA MB MB/MA SA:SB:Sd

11 : 0.9 28 8.0 x 10 3 x 10 78.8 1:0.35:0.48

3

6.3
2. . .. 1.2, .30 . .4.5x 2107 6.3 x 107 140 .. 1:0.40:0.55

4

5

1:0.3970.40
63.8 :11:0.34:0.45

o oo o o

et e e i i g e

15 2.0 38 4.5 x 10
Comp. binder resin: ' ' 3
4 0.9 21 4.5 % 10 2.9 x 10

5 1.1 20 4.5 x 10° 64.4  1:0.71:0.36

6 0.7 25 2.1 x 10 6.3 x 107 30 1:0.22:0.37

64.4 1:0.40:0.38 '

Comp.: Comparative
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' Table 13

Evaluation bn‘Fixing Performance

[P PRI P

L i beyel—
Fixing. Non— Block- oping
start-. pffset Fixing ing per-

H ing temp. g temp. resist- form~
: temp. rang range - ance ance
i (") (°C). (50°C,
Exampled: R 5 . 3 days)
: 12, Tdner A 120 3042155' 95 A a
i 13, Tdner B 115 110-215 100 A A
| 14, Tdner ¢ 125 110—210 85 A A

15, Tgner D 120 ._1;0?21q 95 A A

16, Tdner E 110  1p5-210' 100 A A
Comparative Example: : :

4, Toner F 115 :130—155 40 A A
i 5, Tqner G 140 ,'135 210 70 A A
i _ ' :
i 6, Tdner H 150 :140 215 65 A a
{ 7, Tdner I 140 "135 210 170 F BC
! 8, Tgner J 115 '110-215 100 BC a
Example: é _

17 Tdner A 120 -105-2158 95 a a

i
A: Ggod, BC: Poor 6€ ppobkématic
Eoo
i i

|
i

is Sheet Has Been Rep ldced ‘
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As described above, the present invention can

achleve a low cost in. the operation of copying

machlne
ithe sup
develop
icompris
Eresin G

less t!
_the mo ]
Epermea1
ihas a 1

molecu

peak M

3,000
i region

1 000,

A T

of am

prov1ded that MB/MA 1s 1n the range of from 30 to 150

lar weight (Mw/Mn) of

Sd of 1 : 0.3 tO‘O 8

SA:SB:

i

ing performance bf'the.toher.f

es a binder re51n and a colorant.

1a6'1o wt.% baae& on'tﬁe binder resin, and,

s and yet can provide good images, because of

erior low-temperature fixing performance ahd

Such binder

ontains a THFe1nsoluble matter in an amount of

in

tion chromatography) of a THF-soluble matter,

weight average molecular welght/number average

18, a molecular weight

0 35 to 0 8.

A in the reglon of ‘a molecular we1ght of from
to 20, 000, a molecular welght peak MB in the

of a molecular &elght of from 380,000 to

olecular welght of from 20 000 to 380,000,

i
§ and a molecular welght'dlstrlbutlon curve area rat;o
!
J
i

a toner for developlng an electrostatlc image,

———

lecular weight dlstrlbution measured by GPC (gel

000, a molecular welght m1n1mum Md in the region

This Sheet Has Been R
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CLAIMS:

image,

wherein

matter

binder

aistrib

chromat

g 4

1. A toner for:developing an.electrostatic
comprising a b1nder resxn and a colorant,

said binder resin contains a THF insoluble
in an amount of less-tpan 10 wt.% based;on the
resin, and, in the.molecuiar weight

ution measured5b§ GPC‘kgel permeation

ography) of a THF—soluble matter, has a weight

l

Everagexmolecular welght/number_average melecular

weight

;he reg

20,000,

{(Mw/Mn) of = 18,=a molecular welght peak MA in
ion of a molecular we1ght of from 3,000 to

a molecular welght peak MB 1n the region of a

moleculpr weight of from 380, ooo to 1,000,000, a

?olecul

1
holecul

ar welght minzmum Md in the region of a

ar weight of from 20, 000 to 380 000, provided

that MJ MA is in the range of from 30 to 150, and a

Folecular weight dlstrlbution curve area ratio

§A:SB:S
Bf a mo

bolecul

d of 1 : 0.3 to o 8 : o 35 to o 8 when the area
lecular weight dlstrlbutlon curve of a

ar weight of from 400 to the Md is represented

by SaA, #he area of a molecular wezght distribution

curve of a molecular welght of from the MAd to

5 000, OLO by SB, and the area-of the reglon deflned by

a strai

the mol

ght line connect1ng the apex A corresponding to

ecular weight peak MA and the apex B

H

corresponding to the mo;ecular wquht;peak MB and a

This Sheet Has Been Replaced
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@olecular weighf distriﬁution;curve by Sd.

i
4

image a

2. A toner fcr?develeping an electrostatic

ccording to Claim 1, where1n sald binder resln

contalné the THF—1nsolub1e matter in an amount of not

more thz

nage ae

[SSPp—y ......u'._

lmage ad

has an !

image a
i
@as a m

an 5 % by weaghtz

3. A toner for developlng an electrostat1c

scording to Clalm 1 wherexn said binder resin

as an Mw/Mn of not less than 20

]
3 .
3 '

4. A toner for develop1ng an’ electrostatlc

ccording to Claim 1, w@erein sa1d binder resin
fw/Mn of from 25%td 60!
|
!

5. A toner for develdplng an ‘electrostatic
scording to Clalm 1, where1n sa1d binder resin

blecular welght peek MA in the ‘region of a

@olecular weight of from 5 000 to 15, 000 a molecular

%eight ]

from 45¢

1
300,000}

heak MB in the réglon of a: molecular weight of

) 000 to 900 ODO, a molecular welght minimum M4

region of a moleqular welght of from 30,000 to
Lo -

i

H
:

:
i
l
! '

|
|

6. A toner for developlng an electrostatlc

image according to Claim 1, wherein said binder resin

4

* 4 L M S. *

TN llll
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ﬁas an &B/MA of from 30§to 126.

7. A toner forfdeveloping an:electrostatic
: i :
mage acgcording to Claiﬁ 1, wﬁerein said binder resin

has an MB/MA of from 40 to 100

Pp— g’.., H'-'-"-'-'- PP

. : ; i
8. A toner for develop1ng an electrostatic

i
|
image ag¢cording to Clalm 1 wherein sald binder resin

3

_has a méolecular wéight peak oﬁher than the MA, in the
i H . i i
r

egion Of & molecular wdight df from 3,000 to 20,000.

9. A toner for developing an electrostatlc

image a¢cording to CIaim 1, wﬁere:n sald binder resin
g
has a molecular weight peak other than the MB, in the

region Tf a molecular welght cf from 380 000 to

1,000,000. .i i 25

10. A toner fcr developlng an electrostat1c

image according to 01a1d 1, wherein sa:d binder resin

has a mglecular welght dinlmum other than the Md, in

the region of a molecular weight ‘of from 20,000 to

380,000 AR g
A ; :

11. A toner for developing an electrostat1c

inage accordlng to Claiﬂ 1 wherezn sa1d binder resin
i
has a molecular we;ght d1str1bution curve area ratlo

. : * [ L [ S *

Sheet Has Been Replaced
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1 ’sa:SB:Sd of 1 : 0.3 to 0.7 : 0.4 to 0.1.

- 4

. ]
i i . , .

. ' 12. A toner for developing an electrostatic
i

iimage according to Claim 1, wherein said binder resin

|

_5 has a Aolecular weight distribution curve area ratio

§SA:SB:Sd of 1 : 0.3 to 05 : 05 to_O_..'Z.

!
i 13. A toner for developing an electrostatic
ﬁmage according to Claim 1 wherein said binder resin

{
10 further comprises a release agent

i _ 14. A toner for developing an electrostatic

|
ﬁmage according to Claim 13, wherein said release

x

%gent is contained in- an amount of from 0.1 % by

15 % ight to 20 % by weight based on the binder resin.

-~

15. A toner for developing an electrostatic

[
=

0]
Q

(1]

according to Claim 13, wherein said release

-
®
=]
+

is contained in an amount of from 1 % by weight

20 %|by weight based ‘on the binder .resin.
i,
é g _

16. A toner for developing an electrostatic

: ]
image according to Glaim 13, wherein said release

PRI T WP | P
0
b
o

égent has a number average molecular weight (Mn) of

25 ot more than 1,000, a weight average molecular weight

sMw) of jnot more than zﬁsoo,-an Mw/Mngof not more than

H
{

R

This Sheet Has BePn Replaced
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3, and

image according to Claim 1

% [ L M S *

a melting point of from 60 to 120°C... ...

17. A toner for deveioping an electrostatic
. ‘ t .

. wherein said release agent

has an kn of from 400-to TOO,;an Mw of from 500 to

1 500, an Mw/Mn of not more than 2.5, and a melting

po1nt o
?mount

on the
i
i

;mage a
;gent c
%eight]
%thylen
%olyprol

f from 60 to 100'C and 1s contalned in an

pf from 1 % by welgbt to 10 % by weight based

binder resin.

18. A toner for developxng an electrostatic

ccording to Cla1m 13 where;n sazd release
omprises a graft-modlfied wax,ga low-molecular
polyethylene wax, a low-molecular weight

=—propy1ene copolymer, a low-molecular weight
I

:
bylene wax or a paratf;n wax.

i i
' i 1
N i

A toner for developlng an electrostatic

19.

I

an arom

image a+cord1ng to Clalm 13, whereln sald release

_agent comprlses a polonefin wax graft—modlfled with

tic vinyl monomer, an unsaturated fatty acid

ér an uﬁsaturated fatty,acid ester.

i

ot aas e

R B.... ..|.c.........

e

20.

A toner for developing an electrostatic

mage according to Clalm 19, wherein sa1d graft-

odified polyolefin wax;has eo Mn.of not more than'

i

cet Has Been Replaced
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1 §1 000, an Mw of not mbre thangz 500, an Mw/Mn of not

[
3

more than 30 and a meltzng po1nt of from 60°C to
I

?20 c.

b, e o

5 21. A toner for deVeioping ah electrostatic

image a~cording to C1a1m 19, whereln said graft-
i
?odified polyolefln wax: has an Mo of from 400 to 700,

%n Mw of from 700 to 1,500, eg Mw/Mn pf not more than

5.0, and a melting point of from 60 to 100°C.

e

10 P

[RRTEIRPR

22. A toner'for deéeicping aﬁ electrostatic:
mage according to CIaiﬁ 19, wherein said graft-

!

modifiea polyolefin wax . has a: graft component in an

amount of from 0.1 part by wezght to 100 parts by

e e o

15 weight based on 100 parts by we;ght of the polyolefin.

i - H
]

[N

-123. A toner fof deveioplng an electrostatic -

image aucordlng to Cla;m 19 Whereln sa1d graft-.

?odzfxeé polyolefln wax has a graft component in an
20 amount £ from 1 part by weight to 50 parts by weight

based oﬂ 100 parts by welght of the polyolef1n.

l
i

i H

‘ T
.

x

M

24. A toner for deveEOping aﬁ electrostatic

image acgcording to Clalm 19, whereln sa1d graft—
25 modified polyolefin wax has a melt v1scosity of from 1
cps to ?50 cps at a temperature of 160 C.

i

—_—
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1mage a

styrene

_softeni

res;n,

2— - ———

e1ght

B

flow—-ou

b f) b

ransit

i

contain d in said bznder resi

less th

i
resin h
i
|

from 4.

'average

o 160°¢, & softening b&int bg

) O R R

25. A toner fof deveioping aﬁ electrostatic

ccording to Clalm 1, whereln

said binder reszn contains i) two kinds .of
—acrylate copolymers a low-temperature

ng resin and a high—temperature softening

and ii) a graft—modiflsd polyolefln-

said low—temperature softenlng resin having a

average moleculap wslgbt-(Mw) gf from 5.0 x 10
4 - . M ¥

to 3.0 k¥ 10°, a ratio of Mw té a numbér average

holecular weight (Mn) (Mw/Mn)sof -not more than 3. 0 a

1 l
T point ina flow tester, ‘of from 75°C to 90°C,

softening point of from 80 C to- 110 c and a glass

jon point (Tg) of from : 55 C to; 65 C and being

I
in an amount of not

-‘_ua-

65 wt.%: said‘high- emperature softenang
!' ‘ |
Zving a weight average*molecular weight (Mw) of

5 6

x 10”7 to 1.5 x 10 ,'é atio qf Mw to a number

molecular weighg (Mn) (Mﬁan)éof not'more than
flow-out point iﬁ a f;ow festef, of from 110°C
from 180°C to 230°C,

lass transitioniﬁoint'(Tg) of ﬁot'less than

§5'c~ said low-temperature softening re51n and said

|

1
A
s

high—teﬂperature softening reeln be1ng in a proportion

nangzng from 50:50 to 90 10 1n WElght proportlon, and

sald low-temperature softenzng resin belng obtained by

solution polymerlzation,

1
sazd ylgh—teqperature

Mrheee & e S W smine & o A

% i
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eoftening resin being obtaine& by suspension-

polymerlzation, and the both being mlxed in a solvent

verage
3

B ey o
Q

of d1ssolv1ng the both and

said graft-modlfled polyolefln having a number

molecular welght (Mn) ! of not more than 1.0 x

, a weight. average molecular welght {Mw) of not

3

more than 2.5 x 107, an Mw/Mn of not more than 3.0,

l

and a mélting point of from 66°C to 120 c.

g._....._.,..... .

edlum,

—ra

!

26. A heat fixing meéhod'comérising;_
imparting a toner 1mage onto a recording

wherein a toner that forms sa1d toner image

comprzses a binder resin and é colorant, wherein said

binder resin contains a THF—;nsoluble matter in an

%mount of less than 10 wt. % bésed on the blnder resin,

and, in
{

the molecular weight distrlbutlon measured by

j .
@PG (gel permeation chrcmatography) of a THF-soluble

H
H

matter,

éverage
érom 3 ﬁ
i

the regi
i 000, 0(

of a mol

has a we1ght average molecular weight/number

molecular wezght (Mw/Mn) of = 18, a molecular
i v

beak MA in the réglon of a molecular weight of
)00 to 20, 000, a molecular weight peak MB in
on of a molecular welght of from 380 000 to

10, a molecular weight m1n1mum Md in the region

ecular weight of from 20 000 to 380,000,
!

provided that MB/MA is 1n the range o% from 30 to 150,

and a mclecular we;ght dlstrlbutlon curve area rat;o

T e—
TTTT——

——
—

: _ - This Sheet Has B,
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d of 1 : b.35 to 0.8 when the area

'SA:SB:S : 0.3 to 0.8

of & mo

. ‘molecu

10

%Y SAa,

curve d

'5, 000,

lecular weight distribution curve of a
lar weight of from 400 ko the Md is represented

the area of a moiecula% weight distribution

f a molecular wekght o? from the Md to
! i

00 by SB, and the area’of the region defined by

h straight line connecting the apex A corresponding to

l

the molecular weight peak MA and the apex B

corresp

S

nding to the molecular weight peak MB and a

polecular weight dlstributlon;curve by Sd; and

medium

« ! .'
heat~fixing sa1d toner 1mage to sald recordlng

by means of a heater eiement stationaraly

supported and a pressure member that stands opp051te

to saidl heat element 1n pressure contact and br:ngs

said recording medium into close contact with said
‘ .

i : |
heater EIement through

20

25

i
i
26, whe

]
krom 10

o ctremdhn e sasemte

?G, whe1
élement
i

through

|
Km.

[V

R a

27. A heat flxjng me!

4
i

28. A heat fixing mef

rein said toner image

having a temperature ¢
s

a film having'aithidkt

1

D°C to 300°C. | !

f11m 1nterposed between them.

thod according.to Claim

rein said heateréeleme?t has aitemperature of

thod according to Claim

uS'heate§ with a heater

»f from 100°C to 300°C,

1ess - of from 1 um to 100

\ This She.et Has Been R laced
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26, whe

[P g A

29, whe
ﬁolymer
bolyimz

%etrafl

- 103 -
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29. A heat fixing meihod according to Claim

rein said film has a héat resistance.
30. A heat fixing ﬁeéhod according to Cldim
rein said film compr1ses a layer formed of a
selected from the group cons1sting of

e, polyester, polyethylene terephthalate, a

uoroethylene-perfluoroelkyl v1nyl ether

'copolymer polytetrafluoroethylene and polyamide. .

10

15 .

20

25

29, whe

metal.

29, whe

1ayer a

9, whe

ilm an

e ﬂ“.-"N_-_‘.-‘

33, whe;

:
conducti

s onaresutian coms om

PP

133.

IR B

31. A heat fixing method according to Claim

rein said film comprises a. layer formed of a
- . i .

1 : i

32. A heat fixing method . according to Claim

rein said film has at least one of a release

nd a low—re51sta40e lager;
o
é
H i
A heat fixing mefhod according to Claim
l

rein said film comprises a layer of a polyimide

d a fluorine resin 1ayer.

34. A heat fixing method ac00rd1ng to Clainm

rein said fluorine resin layer comprises a

ive material dispersed therein.
35. A heat fixing meéhod according to Claim

; N [
H 3 : ,

i This Sheet Has Been Replaced .

HIIlIII AR




.,

10

15

20

25

- N.——.-.- ems smmi wie. s

et 5 60 mmbem g s e Sy

-

- (G W

- 104 -

34, wherein said fluorine resin layer comprises
i :

bolytetrafluoroethyleﬁe;

36. A heat fixing meéhod accerding to Claim

26, wherein said film'is brouéht intoipressure contact

with said heater element by means of sa1d pressure

§
:
!

@ember ander a total pressure of from 4 kg to 20 kg.

37; A heat flxlng method accordlng to Claim

36 wherein said pressure member is prov;ded with: a

pressure roller having a ruhber elastJC jayer.

i
H

36, whes

38. A heat fleng method accord1ng to Claim

rein said pressuze member is prov1ded with a

pressure-roller having an elast1c layer formed of

silxconT rubber. . . R :
- : o P :

39. A heat f1x1ng method accord:ng to Claim

26 wherein said heater element is heated by applyzng

wavefor

N,

(¢)

to a rellstance mater1a1 a current w1th a pulse-llke

40. A heat fixing method accordlng to Claim

6, whegpein said heater element has a 1ow heat

apacitance and has a l;neer structure.

' : P i Sheet Has Been Replaced
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41. A heat fixing method according to Claim

526 wherein said heateﬁ element is provided with a

re51stance material and a temperature sensor, and when

the heater element temperature detected by the
! ;
9 ; emperature sensor is Tl’ the surface temperature T2

?of the! film opposed to sazd re31stance material is

§about 10°C to about 30 C lower than the temperature T1

'and the_surface temperature '1‘3 of the film on the part

: i

xat which the f11m is: peeled from a flxed toner 1mage
- 10} is a temperature substantlally equal to the '
temperature T,. i

- |
: b ;
. i .- ! %
42. A heat flxing method accordzng to Cla;m

26, wherein said toner compr1ses the toner according

15 to any one of CIaims 2 to 255 ?

e G Sasom o e Ve

N
N - I

25 o
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