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1+ t Toner Kit BACKGROUND OF THE | NVENTI 06K -

Fleld of ‘the Invention 5 The present invention relates o a toner, !
kit in which a toner used in an image forning process such [P &S /
el ectrophotography is held in a container. The toner kit of the V

present invention enables rapid

. Toner K?'t - This Sheet Has Been Replace
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The present invention relates to a toner kit

BACKGROQUND OF THE INVENTION

Field of the Invention

in which a toner used in an image forming process such
as electrophotography is held in a container. The
toner kit of the present invention enables rapid
discharge of toner from the container, and also makes
1¢  smaller the quant:ty of a toner that may remair in the
container. Hence, a toner can be rapidly fed to an

inage forming apparatus such as a copying machine, and

also a tonexr loss can be decreased.

Related Background Art

15 Toners used in electrophotography and
contaiﬁers for holding the toners have been often
developed and studied in respectively separate
research sections. Fox this reason, research sections
far developing toners have made effarts an

20 improvements in toner characteristics in
electrophotography, and have taken no account of the
performance with which a toner is helqd in. or
discharged from, a toner container.

On the othif hand, research sections in charge

28 of toner containers have paid much attention to

readiness in handling containers in physical
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di scharge of toner fromthe container, and al so makes 10 snaller the

quantity of a

toner that nay remain in the contai ner. Hence, a toner

¢an be rapidly fed to an i mage form ng apparatus such as a copyi ng

machi ne, and
Background Art
contai ners for

al so a toner | oss can be decreased. Rel at ed
15 Toners used-i 12 el ectrophot ogr aphy and
hol ding the toners have been often devel oped and

studied in respectively separate research sections. For this reason,

research sqptl
| mprovenent’s i

ons for develomqégtoners have made efforts on 20
ALiESRePUER ac CATS ™

t aken no account -of th%,or example -

10

15

20

25

a toner container manufactured
taking account of only a £ill of a toner can be filled
with a toner by S0 %¥ or more of ité inner volunme.
Since, however, it is difficult to make the container
hold a toner in a quantity of 100 % of its Inner
volume, there remains a small space in the container.
Becauae of this space, the toner can move in the
container, but tends to agglomerate or gather to one
side during storage or inm the course of
transportation. This tendency is remarkable in a
toner with a poor flowability. In order to prevent
aggloneration or the like of toners, it is required to
shake a container several times when used. However,
even when a container has been shaken, blocking tends
t0o occuyr in the vicinity of an opening of the
containey. Desired results can not be expected so
;uch even with use of a container whose inner wall has
been made to have a greater smoothness so that a toner
can be smoothly discharged.

In another example, for the purpose only of
lowering the cosat for packaging withaut'taking acoount
of toner characteristics, a.toner is filled in an
amount as large as possible for the volume of a

&

container and an opening of the container is made as

small as possible. However, an attempt 4o make the
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containers in physic _ o
di stributi onareoskqguadee! iteN haved 208Sig irGholution, have APl exanple, a

t oner contai ner manufactured

blurred or thickened character image or fine~line
image of documents or drawings, have a high density,

1§ have a good gradation at solid areas, and are free
from image stain (so-called fog) at white areas.

Undey such circunstances, it bas been studied

in recent years to make smaller the average particle
diameter of a toner for the purpose of improving the

20 resolution. In usual instances, the finer the average
particle diameter of a toner is made, the lower the
flowability of a toner becomes. This ténds to result
in an inhibitiaon of rapid triboelectric charging
between a toner and a carrier, cause fog or spots

25 around image, and brings about a lowering of transfer

rate or cleaning properties.
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taklng account of only a fill of-a toner can be filled with a toner by
90 % or more of its inner volume. 5 Since, however, it is difficult to
tmake the contai ner hold a toner in a quantity of 100 % of its inner
volune, there remains a snmall space in the container. Because of this
space, the toner can nove in the container, but tends to aggl onerate

or gather to one 10 side during storage r-in the course of

transportation.

This tendency is renmarkable in a toner with a poor

flowability. In order to pr event aggl oneration or the like of toners,

it Is requinred

15 even when a contalner ﬁas %

5

10

15

to ake a nta| eve nes when used. However,
%é% §%n§ €¥|%% t ends

electrophotographic copying apparatus, using a toner
having a small particle diameter, a good toner image
with a high resolution can be obtained at the initial
stage, but an edge effect that brings about an
emphasized outline of a toner image may occur after
copying on éeveral ten thousand sheets of paper,
tending to result in'a lowering of gradation,
sharpness, and solid-area uniformity. Particulariy
under conditions of a high humidity, this tends to
givé a poor toner‘image with conspicuous fog and spots
around image. Moreover, it is not preferable that the
inaside of a machine is contaminated because of the
flying of a toner insufficiently charged., In
particular, the above phenocmenon is remarkable in the

full-color.copying that requires a large toner

consumption.

20

25

This oceurs because the toner has so pobr
flowability that no rapid triboelectric charging takes
Place between a fed toner and a carrier contained in a
developer, so that a toner with insufficient
triboelectric charges or a toner with nan—uniform
charges is brought about and these toners participate
in development.

The poorness in flowability of a toner nmay

cause agglomeration of a fed toner in a feed hopper or
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AR




CURCV BY:DREW & NAPYER . . i

to occur in the vicinity of an opening of the cont ai ner. Desired
resul ts ¢an not be expected so much even wi-th use of a contai ner whose

¢ inner wall has been nade to have a greater snoothness so that a toner
20 can be snpoot hly di scharged. I n anot her exanple, for the
pur pose only of | owering the cost for packagi ng without taking account
of toner characteristics, a toner is firldd in an anount as |arge as
possi ble for the volume of a 25 container and an opening of the container
I s made as smal | as possible. However, an attenpt to meke the

1 opening smaller tends to cause an ill effect that the

OO 122. 2-98 19:37 Loty By H3ZBll~ UREM & AATRIER WXL

toner remains in the c¢ontainer in a greater
proportion. In order to eliminate these problems, one
may contemplate that the flowability of a toner is
increased so that the discharge performance of the
toner can be improved. When the flowability of a
toner has been improved, an ill influence may
sometines be caused such that the charge
characteristics of the toner is lowered or the flving
10  of tomer in a copying machine is increased;
Reproductions obtained by électrOph;tography
arve reqguired to have a high resolutiaon, have no
blurred or thickened character image or fine-line
inage of documents or drawinga, have a high density,
15 have a good gradation at solid areas, and are free
from image atain {(sa-called fog) at white areas.
Undey such circumstances, it has been studied
’in recent years to make smaller the average particle
dianeter of a toner for the purpose of improving the
20 resolution. In usual instances, the finer the average
particle diameter of a toner is made, the lower the
flowability of a toner becomes. This ténds to resuir
in an inhibition of rapid triboelectric charging
between a toner ani a carrier, cause fog or spots

25 arcound image, and brings about a Jowering of transfexr

rate or cleaning properties.
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-3 1 opening smal l er tends to cause an ill effect that the " toner
remai hs in the container in a greater proportion. In order to

. elimnate these problens, one may contenplate that the flowability of
a toner is 5 increased so that the discharge performnce of the t oner
can be inproved. Wien the flowability of-a toner has been inproved, an
i 'l influence may someti mes be Tafis&d such that the charge

characteristics of the toner is lowered or the flying

1 feed pipe. This not only may obstruct smooth
transport of the toner and smooth‘}eed of the toner,
but also ray give a possibiiity that a conVeyof screw
in the feed pipé is broken because of the blocking of

§ <the toner.

As methods used for the purpose of eliminating
such difficulties caused by toners, there is a method
in which fine particles of an oxide such as silicon
oxide, titanium oxide or aluminum oxide are mixed in a

10 toner as a flowability improver. When any of these
oxides is mixed in a toner, the flowability‘of the
toner is certainly improved, compared with an instance
in which none of them is added. If, however, the
oxide is merely mixed in a toner, the flowability of

15 the toner can not be sufficiently impfoved, sonetimnes
causing the difficulties as stated above.

This occurs presumabkly because the flowability
imp;OVer is not uniformly imparted to particle
surfaces of the toner,

20 . When the tconer to which no flowability
improver is uniformly imparted is used, the toner and
the flowability improver gradually form'a filmy thin
coating because of an exférnal force produced by a
means such as a cleéaning blade. bringing about a

28 Eilming phenouenon. °

If the flowability improver is insufficiently
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10 of toner in a copylng machi ne i s increased. Repr oducti ons
obt-ai ned by el ectrophot ography are required to have a high resol ution,
. have no blurred or thickened character imge or fine-line I mage

of documents or drawi ngs, have a high density, 15 have a good gradation
at, solid areas, and are free frominmage stain (so-called fog) at white
areas. Under such circunstanges, it has been studied I n
recent years to make snaller the average particle di aneter of a toner
for the purpose of inproving the 20 resolution. |In usual instances, the

Flonabi |1ty of 22oParerebebbrot othPars Ehofaplobelifs Sot ifssbiifiyoner 1he
strongly adhered to toner particle surfaces, so that a
liberated flowability improver or an agglomerate of
the flowability improver is electrostatically adhered

5 +to the surface of a photosensitive member. As a

result, a film is formed on the photosensitive member

by an external force to affect the development.

SUMMARY  OF THE INVENTION

10 An object of the present invention ig to
pravide a novel tonér kit that can eliminate the ahove
problems, ®

Another object of the present invention is to
provide a toner kit in which a toner with a small

15 flowability index is held in a toner container having .
a flow control edge and which is capable of achieving
superior toner discharge performance.
| The present invention provides a toner kit
comprising a toner for developing electrostatic image

20 and a tcener container, wherein said toner has a
flowability index of from 5 to 25 %¥ and said toner
cantainer is provided at a discharge.opéning thereof
with a flow control edge at least part of which has a
slope with a slope angle & of from 110 to 160° with

[
25 respect to the plane of the discharge opening.
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in an inhibition of rapld triboelectric charging between a toner and a

carfrier, cause fog or spots 25 around inmage, and brings about a |owering
¢ of transfer rate or cl eaning properti es.

-4- When a copy is taken with an el ect r ophot ogr aphi c

copyi ng apparatus, using a toner having a snmall particle dianeter; a

good toner inmage - 7=

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying'drawings;

Fig. 1 schematically illustrates a crass
section of an example of a toner containeyr used in the

5 toner kit of the present invention:

Fig. 2A schematically illustrates the top of a
fitting nember having a shutter nember, and Fig. 2B
schematically illustratea the back of the fitting
member;

10 Fig. 3 is a sectional enlarged view of
discharge openings of a toner container and the
vicinity of the discharge copenings;

Figa. 4 and § are perspective views to
illustrate forms of flow control edges; and

15 Fig. 6 is a graph to show the flowability
index of a devé;oper in an ipstance where a.developer
is prepared by mixing a toner and silica by means of a
-Henschel mixer, and the relationship between filming
rhenomenon occurring number in image repro&uction

20 tests and the flowability index of a developer.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The flowability index of a toner refers to an
index showing how uniformly and strongly a flowability
&
25 improver is adhered to toner particle surfaces when a

flowability improver has been added to a toﬂer

is Sheet Has Been Replaced
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effect ‘that brings about an enphasi zed outline of a toner inmage may
toccur .after copying on several ten thousand sheets of paper,

tending to result in a | owering of gradation, shar pness, and
solid-area uniformty. Particularly 10 under conditions of a high
humdity, this tends to gi ve a pooi toner inmage with conspicuous fog
and spots around i mage. Moreover, it is not preferable that the

i nside of a machine is contam nated because of the flying of a toner

insufficiently char 15 1_gart i cul a he ! henonenon .i s

renar kabl e in ??ﬁ?léy%gfﬁﬁll ratﬁﬁﬂﬁqu?ﬁ 38@1 s 29°P%r §8% oner

having a volume average particle diameter of from § ta
10 uym. The smaller the numerical values of the
flowability index are, the more uniformly and strongly

5 the flowability improver'is adhered and the
flowability is improved. The flowability of a toner
can be improved when the flowability index is
controlled to be from § to 25'&} and preferably from
10 to 23 %, =0 that the triboelectric charging between

10 toner and carrier rapidly takes place. Hence, there
oceurs no fog that may be caused by a toner non-
uniformly charged or z toner with iInsufficient
charges, there occurs no flying of toner, an imzge at
a solid area can he uniform, a sharp toner image can

15 be obtained, and continuous copying may cause less
image deterioration. Moreover, a good'trénsfer rdate
can be achieved, a high image density can be obtained,
cleaning properties are so gocd that no image stain
caused by defective cleaning may occur, and also

20 smaath transport and feeding of toner can be assured.
The filming to a photosensitive member that may be
cauzed by the flowability improver can Se prevented
because of strong adhesion of the flowability improver
to toner particles,

25 Thus, in viei of the€ discharge performalice

required when a toner is discharged from a toner
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consunpt i on. Thi s occurs because the toner has so poor
flowability that no rapid triboelectric charging takes 20 place between a
. fed toner and a carrier contained in a devel oper, so that a toner with
i-nsufficient triboelectric charges or a toner with non-uniform
charges is brought about and these tonersg participate I n devel opnent .
25 The poorness in flowability of a toner may cause
aggl oneration of a fed toner in a frrd hopper or
1  container and the development performance reguired
when a toner is used in an electrophotographic copving
nachine, it is important to set the flowability index
to be from § to 25 % in respect of a toner having a
5  volume average particle diameter of from 5 to 10 pm,
and preferably from 6 to 9 um.
When the toner with a flowability index of
from § to 25 % is held in a toner container provided
with a flow control edge at its discharge opening, the
10 toner may be spouted and discharged straight to the 4

outside of a toner container, dependiﬁg on the
structure of thegyoner container, in particular, the
structure of flow control edges, so that arn
electrophotographic copying machine connected to the

18 container may be contaminated with the toner or the
toner may fly inside the machine. In another type of
structure of flow control edges, the toner tends on
%he other hand, to’'stagnate inside the container and it
nay sometimes occur that the toner stops flowing in

ﬁo the container bhefore even a half amcunt of the toner
contained therein is discharged, and can hot be
discharged ever if the container is shaken.

As an exanmple for the'toner kit of the present

invention, Figs. 1., 24, 2B and 3 illustrate cross

25 sections of_a toneﬁ container having the structure

that c¢an sufficiently exhibit the effect of the
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the toner and snooth feed of the toner, but also may give a

;possi‘hility that a conveyor screw
of the blocking of 5 the toner.

SAPLLEKR -7 1o
feed plpe "This not only may obstruct snoot h transport of

in the feed pipe is broken because
As net hods used for the

purpose of elimnating such difficulties caused by toners, there is a

nmet hod

in which fine particles of Hh oxi de such as silicon

oxi de,

titani um oxide or alum numoxide are mxed in a 10 toner as a flowability
i mprover. Wen any of these

L1
kS

10

15

20

present invention, and external views of discharge
openings. The toner container comprises a body 1
having space la in which a toner is held, and a
discharge apening ¢ from which the toner is
discharged.

The toner container is provided with a
plurality of flow control edges 2 (two edges in Fig.
1) connected to d:discharge opening member $ having
the discharge openings 4. It is also provided at a
lower part of the discharge opening member & with a
fitting member 8 for fitting a shutter member 3
slidably inserted and having an opening 4a so that the
discharge opening 4 can he controlled to be opened or
closed.

In Fig. 1, the body 1 and the discharge
opening member $§ are integrally formed, and the shaded
part thereof may preferably be made.of a styrene
rééin. The shutter nenber 3 may preferably be made of
an acrylonitrile-butadiene-styrene copolymer (ABS
resin) or an acrylonitrile-styrene copolymer (AS
resin). The fitting member 8 equipped with the
shutter member 3 may preferably be made Sf a
polypropylene resin. It is preferred for the fitting
member 8 to be equipped with a sealing member ¢ formed
of an elastic materigl such as a polyurethane so that

the close contact between the fitting member 8 and the

is Sheet Has Been Replaced
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OX|des is mxed in a toner t he flomablllty of the toner is certainly
i nproved, conpared with an instance i n which none of themis added.
| f, however, the oxide is merely mxed in a toner, the flowability of
15 the toner can not be sufficiently inproved, sonetines causing the
difficulties as stated above. Thi s occurs presunably because

the flowability | mprover is not &niforn1y I nparted to particle
surfaces of the toner. 20 When the toner to which no flowability
i nprover is uniformy inparted is used, the toner and the flowability
i npr over 1 gr atisalbiay gleo bpea ifkig memberns can beakihnhgnbe@ausenef an externa

force produced by a
shutter member 3a is pulled to the right and thus the
discharge opening 4 and the opening 4a and another
discharge opening 4 and an opening 4b made in a bottom
plate of the discharge opening member S, respectively,
are communicated through each other, so that the toner
inside the body 1 is discharged.

The toner container may preferably be £illed
with toner by not more than 80 %, more preferably not
10  more than 70 %, and still more preferably from 50 to

65 %, of the capacity defined by the space ia in which
the toner is held. B fill more than 80 % results in a
great decrease in the space through which the tonexr

can move, SO fhat the toner tends to undergo bridging

16 even if it has a low flowability index, and, in many
instances, it becomes difficult for the toner to be
discharged in its entirety if the toner container is
rollingly shaken upward and downward only several
times.

20 . Fig. 3 is an enlarged view of the part of the
flow control.edges shown in Fig. 1. Figs. 4 and 5 are
perspective views of the part of the fléw control
edges shown in Fig. 1.

The flow control edges 2 play am important

25 roll to contrxol the digcharging of a topner. Their

appropriate construction, form and number depend upon
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meéans such as a cleaning bl ade,
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‘{1f the flowability inprover is insufficiently

£ * = 7

bringing about a 25 filmng phenonenon.

- 6- 1 dispersed, the flowability inprover is not uniformy strongly
adhered to toner particle surfaces, so that a | i berated flowability
I-mprover or an aggl onerate of the flowability inprover is

el ectrostatical |y adhered - 12 -

10

15

20

25

This Shéet Has Been Replaced
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the powder characteristics of the torer to be held in
the coz‘ttainer .

In the case of the toner having a small
flowability index and capable of very readily flowing
as intended in the present invention, the construction
of a flow control edge greatly influences the
discharge performance of the toner,

: Figs. ¢ and 5§ show examples of the
canstruction of the flow control edge according to the
present invention. The flow control edge 2 shown in
Fig. 4 has a wall surface 6 rising at an angle of 90°
with respect to the§discharge opening ngnber 8, and
has a slope 7 connecting at the top of the wall
surface 6. The angle formed here between the slope 7
of the flow control edge 2 and the plane of the
discharge opening of the discharge opening wmember 5 is
represented by a slope angle &.

The slope angle € is applicable in the range

of from 110° to 160°*, and preferably from 110° to

180",

If the angle is less than 110°, the toner is
discharged straight to the outside of tﬁe container
because of a good flowability of the teoner when the
discharge opening 4 is opened by the shutter member 3,
For example, when a toé%r held in the container is

transferred to another container or when a toner is
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e Surface of a photosen5|t|ve menber. As a result, a filmis

--formed on the photosensitive nenber by an external force to affect the
devel opnent . SUMVARY OF THE | NVENTI ON 10 An obj ect of the
present invention is to provi de a novel toner kit that can elimnate

t he above probl ens. Anot her object of the present
I-nvention is to provide a tonet3kirt in which a toner with a small 15
flowability index is held in a toner container having a flow control

edge and which is capable of achieving superior toner discharge

perfoqﬂan%ed to an electrophotographic copying machine, the

toner may be spouted, making it impossible to well
control the flow of the toner. Hence, the toner can
not be successfully introduced into another container

5 or into the copying apparatus, causing the flying of
toner around another container or the copying machine,
the air pellution due to toner dust, and the
contamination of hands, fingers arid clothes of
operators.

10 If the angle is more than 160°, the toner may
be discharged at an appropfiate flow velocity at the
initial stage because.of a low toner discharge effect.
The flow velocity, however, is gradually lowered, so
that the toner can not be discharged in its entirety

i5 at the final stage and tends to remain in the
container. When the ¢ is more than 160°, the toner
may remain, in an extreme instance, at a rate reaching
about a half of the guantity of the tomer initially
held in the container.

20 ' In the present invention, it is also possible
to use a flow control edge having the form as shown in
Pig. 5§, A slope 7 of the flow conftrol edge shown in
Fig. 85 has no wall surface 6, and hence the angle &
formed in relation to the discharge opening nember &

&
25 may be made larger than that in the embodiment shown

in Fig. 4. L e
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The present |nvent|on prOV|des a toner kit conprising a toner for
devel opi'ng el ectrostatic inage 20 and a toner container, wherein said
.toner has a flowability index of from5 to 25 % and said toner
caontainer is provided at a di scharge opening thereof with a flow
control edge at |east part of which has a slope with a sl ope angle
[err] of from 110[err] to 160[err] Mﬁth 125-respect to the plane of the
di schar ge openi ng. -7-

1 The flow control edge 2 can bring about better

results when it is provided in a large number
depending on the correlation with the area of the
opening.

5 In the toner container according to the
present invention, the flow control edge 2 may
preferably have a length of from 30 to 60 mm, a height
of from 10 tc 40 mm (preferably from 20 to 30 mm), and
a width of from 10 to 25 mm (preferably from 15 to 20

10 mm). The toner container may preferably have a
plurality of discharge openings each.having aﬁ area of
from § x A/100 to.20¢ x A/100, and preferably from 10 x
A/100 to 15 x A/100, based on the area A (mm®) of the
discharge opening menber 5,

15 In order to obtain the toner according to the
present invention, having & flowability index of from
S to 25 %, the four factors of i) a toner having a
;olume average particle diameter of from § to 10 um,
preferably from 6 to 9 um, ii) a kind and amount of a

2b flowability improver, iii) a type of a mixing machine,
and iv) conditions under which the toner and the
flowability improver are nixed may be aﬁhropriately
combined., The stated flowability index ¢an be thus

achieved,

25 As the mixing machine, it is possible to use

an apparatus as exemplified by a rotary blender, a

This Sheet Has Been Rep
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BRI EF DESCRI PTI ON CF THE DRAW NGS I n the acconpanyi ng
dr awi ngs® Fig. 1 schematically illustrates.a cross

. section of an exanple of a toner container used in the 5 toner kit of the
present invention; Fig. 2A schematically illustrates the top
of .a fitting nenber having a shutter nmenber, and Fig. 2B
schenatlcally illustrates the back of rhé5frtt|ng menber; 10
Fig. 3 is a sectional enlarged view of di scharge openi ngs of a toner
cont ai ner and the vicinity of the discharge openings;

1  container drum mixer, a tumbling mixer, a V-type

blender, a dﬁuble—corn blender, a ribbon blender, a
paddle blender, a vertical ribhon blender, a Nauter

mixer, Henschel nixer, a microspeed mixer, and a flow-

n

Jet nixer.
The flowability improver incliudes fluorine
resin powders such as vinylidene fluoride fine powder,
and polytetrafluoroefﬁylene fine powder; fatty acid
metal salts such as zinc stearate, calcium stearate,
10 and lead stearate; mnetal oxides such as zinc oxide
pbwder; silica fine powdera such as silica producea by
the wet process,:silica produced by the dry process,
and treated silica obtained by applying a surface
treatment to the above =zilica with a treating agent

15 such as a silane coupling agent, a tiéanium coupling
agent or a silicone oil.

A preferred flowability improver is a silica

'fine powder produced by vapor phase oxidation of a
silicon halide, i.e., a silica called dry—proce;s

20 silica or fumed silica. Eor example, it is produced
by utilizing thermal decomposition oxidation of
silicon tetrachloride gas in oxyvhydrogen flame. A
basic reaction scheme thereof is shown below.

Sici, : 2H20 + 0, = Sio2 + 4HC1
25 In this production process, it is alsc

possible to obtain a composite fine powder comprised
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Fi gs. 4 and 5 are perspectlve views to -illustrate forns of flow
control” edges; and 15 Fig. 6 is a graph to show the flowability
. index of a developer in an instance where a devel oper is prepared by
m xing a toner and silica by nmeans of a Henschel m xer, and the
rel.ati onship between filmng phenonmenon occurrjng nunber in inmage
reproduction 20 tests and the flowabi }%y index of a devel oper.
DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBCODI MENTS The
flowability index of a toner refers to an i ndex showi ng how unifornly

and strongly &d lowalid idnh 21 felledMCherRadiaRd WQikhylereparticle

surfaces when a
example, a different metal halide such as aluminun

chloride or titanium chloride in combination with a
gilicon halide. In the present invention, the silica
5 includes the products thus prepared.

The silica may preferably have a particle
diameter in the range of from 0.001 to 2 um, more
preferably from 0.002 to 0.2 um, and particularly
preferably from 0.063 to 0.1 um, in terms of an

10 average primary particle diameter. A silica fine
powder having a particle diameter within such a range
should be used. .
Commercially available silica fine powders
produced by vapor phase oxidation of a silicon halide
15 include, for example, those on the market under the
following trade names.
— AEROSIL 130, 200, 300, 380, TT600, MOXl?Q, MOX80,
éOKS& {products of Nippon Aerosil Co., Ltd.).
~ Ca=-0-SIL M-5, M5-7, MS-75, HS-5, EH~5 (products of
20 Cabot Ca.).
- Wacker HDK N20, ViS5, N20E, T30, T40 (products of
Wacker—-Chenie Gmbh). |
- D=-C Fine Silica (a praduct of Dow-Corning Corp.).
~ Fransol (a product of Fransil Co.).
25 It is furth;; preferred To use a treated

silica fine powder obtained by applving a hydrophobic
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RCY F¥6ﬁabﬁl?r§ | nprovér has been added to a toner

- 8- 1 containing at least a resin and a col ori ng agent and havi ng
a volunme average particle dianmeter of from5 to 10 pm The smaller the
nunerical values of the flowability index are, the nore uniformy and
strongly 5 the flowability |nprovgy I_Ls adhered and the flowability is

I nproved. The flowability of a toner

treatment to the above silica fine powder produced by
vapor phagse oxidation of a silicon halide. In this
treated silica fine powder, particularly preferred is

a product obtained by treating the silica fine powder

5 s0 as to give a hydrophobicity in the range of from 30
to 80 as measured by ethauol titration.

A method for making the silica fine powder
hydrophogic includes ‘a2 method in which it is treated
with an organic silicon compound capable of reacting

10

with, or heing physically adsorbed on, the silica fine

. powder. .

A preferred method includes a method in which
the silica fine powder produced by vapor phase
oxidation of a silicon halide iz treated with an

15 organic silicon compound.

Examples of such an organic silicon compound
are hexamethyldiailazane, trimethylsilane,
timethylchlorosilane, timethylethoxysilane,
dimethyldichlarcesilane, methyltrichlorosilane,

20 allvidinethylchlorosilane, allylphenyvldichlorosilane,
penzyldimethylchlorosilane, bromomethyldimethylchloro—~
silane, co-chleoroethyltrichlorosilane, p;chloroethyltri~
chlorasilane, chloromethyldirethylchlorosilane,
triorganosilyl mercaptan., trimethylsilyl mercaptan,

25 triorganosilyl acrylate, %inyldimethylacetoxysi1ane,

dimethylethoxysilane, dimethylidimethoxysilane,
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can’ be inproved when t he flowability index is

controlled to be fron15

to 25 % and preferably from 10 to 23 % so that the triboelectric
charging between 10 toner and carrier rapidly takes place. Hence, there
occurs no fog that may be caused by a toner non- uni formy charged or
‘a toner wth insufficient charafs there occurs no flying of toner, an
| mge at a solid area can be u orn1 a sharp toner image can 15 be
obt ai ned, and conti nuous copyi ng may cause | ess i mage deterioration.
Mor eover, a good transfer rate can be achieved, a high inage density

can be lobtawﬁéin 144 et Kd0pdH Tithed) m{:inie&&xyﬁlﬁ:ﬁsiqm t hai-no i mage stain
caused by defectlve cl eaning may occur, and al so

190

i5

20

25

divinyltet*amethyldisiloxane, 1,3-diphenyltetramethyl~
disiloxane, and a dimethylpolysiloxane having Z to 12
siloxane units per mblecule and containing a hydroxyl
group bonded to each $i in the units positioned at the
terninals. These may be used alone or as a mixfure of
two or more kinds.

The treated silica fine powdex» to be used nmay
preferably have a particle diameter in the range of
from 0.003 to 0.1 un. Commercially available products
include Taranox-500 (a product of Taéco Co.) ané
ABROSIL R-972 (a proggct of Nippon Aercosil Co., Ltd.).

If necessary, the above flowability improver
nay be pieviously disintegrated using a pulverizer,
and thereafter mixed and dispersed in a toner by means
of a nixing machine such as a Henschel mixer.

A binder resin to be used in the toner
includes homopolymers of styrene and derivatives
thereof, such as polystyrene, poly-p—-chloreostyrene,
‘and polyvinyltoluene; styrene copolymers such as a
styrene/p-chlorostyrene copolvmer, a styrene/propylene
copolymer, a styrene/vinyltoluene copélymer, a
styrene/vinylnaphthalene copoiymer, a styrene/methyl
acrylate copcelymer, a styrena/ethyl acrylate
copolymer, a styrene/bd%yl acrylate copolymer, a

styrene/octyl acrviate ccpoiymer, a styrene/methyl
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20 “smpot h transport ‘and feedlng of toner can be assured. The filmng
to a photosensitive nenber that nay be caused by the flowability
_inmprover can be prevented because of strong adhesi on of the
flowability inprover to toner particles. 25 .Thus, in view of

t he di scharge perfornmance requi Leggwhen a toner is discharged froma
t oner

1 methacrylate copolymer, a styrene/ethyl methacrylate
ccpolymer, a styrene/butyl methacrylate copolymen, ;
styrene/a-chloronethyl methacrylate copolyner, a
styrene/acrylonitrile copolyner, é styrene/vinyl

5 nmethyl ether copolymer, a styrene/ethyl vinyl ether
capolymer, a styrene/methyl vinvl ketone copolymer, a
styrene/butadiene copolymer, a styrene/isoprene
copolymer, a styrene/acrylonitrile/indene copolymer, a
styrene/maleic acid copolymer, and a styrene/maleate

10 copolymer; polymethyl methacrylate, polybutyl
methacrylate, polyvinyl cﬁloride, polyvinyl acetat;,
polyethylene, polypgppylene, polvesters,
polyurethanes, polyamides, epoxy resins, polyvinyl
butyral, polyacrylate resins, rosin, modified rosin,

is terpene resins, phenol resins, aliphatic or alicyclic
hydrocarbon resins, aromatic petroleum resins,
chlorinated paraffin, and paraffin wax, These may be
used alone or in the form of a mixture.
Particularly preferred resins include styrene-

20 acrylate resins, and polyester resins.

In particular, the following is preferred
because of its sharp melt characteristiés: A
polyester resin obtained by copolymerizing-a bisphenol

derivative represented by the formula:

28 Cils
"H(OR) x- —-@— —®-~0 (RO) »H
CHsy
" This Sheet Has Been Replaced
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cont ai ner and the developnent performance required when a toner is
used I n an el ectrophot ographi ¢ copyi ng machine, it is inportant to set
the flowability index to be from5 to 25 %in respect of a toner
having a 5 volune average particle dianeter of from5 to 10 [err]m
and preferably from6 to 9 [err]m When the toner with a
flowability index of - from5 to 28%4is held in a toner container
provi ded with a flow control edge at its discharge opening, the 10
toner may be spouted and discharged straight to the outside of a toner

container, dependi ng;QR.liler ia F ggg&gggeogr g bg@g cgﬁgabnek in

_partlcular t he structure o | ow cont r ol at an
and y each are an integer of 1 or more, and an

average value of x 4+ v is 2 to 10,
with at least a diol component and a carboxylic acid
component selected from the group consisting of a di-
or more-basic carboxylie acid or carboxylic anhydride
and a lower alkyl ester of carboxylic acid, a=s
exemplified by fumaric acid, maleic acid, maleic
anhydride, phthalic acig, terephthalic acid,
10  trimellitic acid, and pyromellitic acid.

A carrier to be used in combinaéion with the
toner in a developing unit includes, for example,
metals such as iron, nickel, copper., zinc, cobalt.,
rnanganese, chromium and rare earth elements, whose

15 particle surfaces may.be oxidized or ﬁhoxidized.
alloys or oxides of these metals, and ferrites.
Particle surfaces of these carriers may be opticnally
ccéied with resins or the like.

The carrier may have an average particle

20 diameter of from 20 to 100 Hm, preferabiy from 25 to
70 um, and more preferably from 30 to 65 pmr. In the
case when a two—caonponent developer is dsed by mixture
with a toner, the toner nay be mixed in an amount of
from 2 ¥ by welight to 10 % by weight, and preferably

28 from 3 % by weight to i % by weight, as the toner

cancentration in the developer. Good results can
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electrophotographlc copylng machi ne connected to the 15 container may be

contam nated with the toner or the toner may fly inside the machine.
.I'n anot her type of structure of flow control edges, the toner tends on
the other hand, to stagnate inside the container and it may soneti nmes
occur that the toner stops flowing in 20 the container before even a half
anount of the toner contai ned theréih s di scharged, and can not be

di scharged even if the container is shaken. As an exanple for
the toner kit of the present invention, Figs. 1, 2A, 2B and 3

11 ustrate cr o5, 2By SECHHHPIo 4008Y. CONLRIMAT AU LAg St Tuct ure

that can sufficiently exhibit the effect of the
less than 2 % by weight may make image density too low

to be practically usable. A toner concentration more
than 10 ¥ by weight may result in an increase in fog

8 or the flying of toner inside the machine to shorten
the lifetinme of the developer.

A dye or pigment can be used as a coloring
agent of the toner. "'The dye includes GC.I. Direct Red
1, C.I. Direct Red 4, C.X. Acid Red 1, C.I. Basic Red

10 1, C,I. Mordant Red 30, C,I. Direct Blue 1, C.I.
Direct Blue 2, C.I. Acid Blue 9, C.I. Acid Blue 15,
C.I. Basic Blue 3,,C.I. Basic¢ Blue 5, and C.I. Mordant
Blue 7.

The pigment includes carbon black, Naphthol

15 Yellow S, Hanza Yellow G, Permanent Yellow NCG,
FPermanent Orange GTR, Pyrazclone Orange, Benzidine
Orange G, Permanent Red 4R, Watchung Red calcium salt,
Béilliant Carmine 3B, First Violet B, Methyl Vioclet
Lake, Phthalocyanine Blue, First Sky Blue, and

26 Indanthrene Blue BC.

Preferred are furnace black, dis~azo vellow,
inseliuble azo, and copper phthalocyaniné, which are
suited as the pigment; and basic dyes or oil-soluble
dyes, as the dve.

5 Particularly%preferred pigments are C.I.

Pigment Yellow 17, C.I. Pigment Yellow 15, C.I.
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- 10 - 1 present invention, and external views of discharge

'openi ngs. The toner contai ner conprises a body 1 havi ng space la in
which a toner is held, and a di scharge opening 4 from which the toner
is 5 discharged. The toner container is provided with a

plurality of flow control edges 2 (Emgzegges in Fig.

Pigment Yellow 13, C.I. Pigment Yellow 14, C.I.
Pigment Yellow 12, C.I. Pigment Red &, C.I. Pigment
Red 3, C.I. Pignent Red 2, C.I. Pigment Red 6, G.I.
Pigment Red 7, C.I, Pigment Blue 15, C.I., Pigment Blue
5 16, etc.

Particularly preferred dyes are C.i. Solvent
Red 48, C.I. Solvent Red §2, C.I. Solvent Red 109,

C.I. Basic Red 12, C.I. Basic Red 1, C.I., Basic Red
b, etc.

10 The toner to be used in the present invention

nay be mixed with a charge controlling agent so that
its negative charge .characteristics can be stabilized.
In such an instance, it is preferred to use a
colorless or pale~color negative charge controlling

18 =agent which may not affect the tone of the toner. The
negative charge controlling agent includes, for
exanple, organic metal complexes such as a metal
COﬁblex of an alkyl-substituted salicvlic acid, as
exemplified by a chromiun complex oy zine complex of

20 di-tert-butrylsalicylic acid. In the instance where
the negative charge centrolling agent is mixed in the
toner, it should be added in an amount Sf from 0.1 to
10 parts by weight, and preferably from 0.8 to 8 parts

by weight, based on 10Q parts by weight of the binder

. &
25 resin.

The flowability index of the toner can be
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1) connected to a discharge opening nmenber 5 having t he di scharge
openings 4. It is also provided at a 10 |ower part of the discharge
opening nenber 5 with a fitting menber 8 for fitting a shutter nenber
3 " slidably inserted and having an opening 4a so that the

di scharge opening 4 can be controll ed.tp3be opened or closed. 15

In Fig. 1, the body 1 and the discharge openi ng nenber 5 are
integrally formed, and the shaded part thereof may preferably be nade
of a styrene resin. The shutter nmenber 3 may preferably be made of

an acryl orli t retesprrddbenthet jebhew tvporgmeer ( ABSLDQ(R Fasdey) or an

acrylonitrile-stgrene copol¥ner (AS .
esfer (Type PT-D, nanufactured by Hosokawa Mikuron

t
K.X.). (Measrured in an eavironmment of 23°C, 60 %
RH.)

5 (1) The toner is left to stand for 12 hours in the

measurement environment, and thereafter weighed
precisely in an amount of 5.0 g.
{2) Sieves with 100 meshes (opening: 150 pm), 200

meshes (opening: 75 pm) and 460 meshes {opening: 38

10 um) are respectively set overlapping on a vibration »
table.
(s) The toner precisely weighed in an amount of
LD

5.0 g is gently placed on the sieve of 100 meshes, and

the sieves'ére vibrated for 15 seconds ir a vibration
1S amplitude of 1 un.

(4) The toner remaining on each sieve is gently

precisely weighed.

Weight of ‘toner remaining
on 100 wesh sieve (g)

®x 100 ...... ces s Ba
20 Weight of tonex (3 g)
Weight of toner remaining
on 200 mesh sieve (g) % 100 x 3 b
Weight of toner (S g) >
Weight of toner remnaining
25 on 200 mesh s‘:-.ieve5 {g) x 100 1 e
5

Weight of toner (5 g)
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resin). The fitting menber 8 equi pped mnth t he shutter nmenber 3 may
preferably be nade of a pol ypropyl ene resin. It is preferred for the
fitting menber 8 to be equipped with a sealing nmenber 9 forned 25
of an elastic material such as a pol yurethane so that t he cl ose

contact between the fitting menber 8 and, t he

From the above a, b and c, the flowabilitv
- index (%) = a + b + ¢ g determined.
The volume average particle diamgter of the
toner is measured in the following manner.

5 Using as a measuring apparatus a Coulter
counter TA-II Type {manufactured by Coulter
Blectronies Inc.}), an interface capable of outputting
nunber average distribution and volume average
distribution {manmufactured by Nikkaki K.X.) and a CX~2

10 personal computer (manufactured by Canon Inc.) are '
connected. As an electrolytic solution used in the
mneasurenent, an agueous 1 ¥ NaCl sclution is p;epared
using first grade sodium chloride.

To carry out the measurament, ¢.1 to 5 nl of &

15 surface active agent (preferably an alkylbenzene
sulfonate) as a dispersant is added in 100 to 150 mQ
of the above aguecus electrolytic solution, and then
0.5 to 50 mg of a sample to be measured is added.

The electrolytic solution in which the sanmple

20 has been suspended is dispersed for about 1 minute to
about 3 minutes using an ultrasonic dispersion
machine, and the particle size distribuéion of
particles of 2 to 40 un is measured by neans of the
above Coulter counter TA-H Type, using a 100 um

25 aperture as an apef%ure‘ The volume average particle

size distribution is thus determined.
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di'scharge openi ng nenber 5 can be enhanced. The shutter nenber 3a is
pul led'to the right and thus the di scharge opening 4 and the opening
4a and anot her di scharge opening 4 and an opening 4b nade in a bottom
5 plate of the discharge opening nmenber 5, respectively, are

communi cated through each other, so that, _the toner i nside the body 1

I s di schar ged. The toner c&ft ai ner may preferably be filled
with toner by not nore than 80 % nore preferably not 10 nore than 70 %
and still nore preferably from50 to 65 % of the capacity defined by

the space ta in whichpased tdif €N @esdul thelyd vohuhle! bhvdRhget BaBt8Q1¥0 results
in a great decrease in the space through which the toner
gizZe distribution, the volume average particle
diameter is determined.
As described above, the tener kit of the
5 present invention, while it comprises a container
holding the toner having a flowability index of from &
to 25 %, thus having a superior flowability of the
toner, can eliminate -the problems such as the flying
of toner around a toney container or a copying
10 apparatus, the air pollution due to toner dust, and ’
the remaining of toner in-a container, which may occur
when a toner container is transferred or a toner is

supplied.

15 EXAMPLES
The present invention will be described below
in greater detaill by giving examples (including
preparation examples). In the following, "part(s)" is
by weight unless particularly referred to.

20 Toner Preparation Example 1

Polyester resin prepared by condensatian of
propoxylated bisphenol with fumaric acid 100 parts

Chromnium complex ¢ompound of 3,85—~di~tert-

butylsalicylic acid 4 parts
[
25 C.I, Pigment Yellow 13 .. 1.4 parts
C.1. Basic Red 1 1.8 parts
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can ‘fmve, so that the toner tends to undergo bridging: 15 even if it has a

~1qwﬂowability I ndex, and, in many I nstances, it becones difficult

for the toner to be discharged in its entirety if the toner container
S rollingly shaken upward and downward only several times. 20
Fig. 3 is an enlarged view of the part of the fl ow control edges shown
in Fig. 1. Figs. 4 and 5 are perSpective views of the part of the flow
cont rol edges shown in Fig. 1. The fl ow control edges 2

play an inportant 25 roll to control the discharging of a toner. Their
appropriat e ¢¢.aNseikaendn 8 1f@" Asand nunber depend upon 1.5 parts

The above mAterials were proviéﬁonally mixed
using a Henschel mixer, and then the mixture was melt-
kneaded using a roll mill, at a temperature set to

S 110°C. After cocled, the kneaded product was crushed
using a hammer mill to a size of about 1 to 2 mm, and
then finely ground using a jet mill. The finely
ground product was classified by means of a ns’"
classifier to give a c¢classified product {a toner) with

10  a volume average particle diameter of 7.8 pm. '

In 1,000 parts of thé'above clasgified
product, 7 parts of hydrophobic colloidal silica fine
powder treated with a flowabllity improver
hexamethyldisilazane was mixed and dispersed using a

i5 Henschel mixer to give a black toner with a
flowability index of 18 %. having hydrophobic
colloidal silica on its toner particle surfaces. Fig.
6 shows the mixing time in a Henschel mixer, the
flowability index, and the number of sheets of copy

20 ' paper at which a filming phenomenon occurred when the
developer prepared in the following manner was used.

As & carrier, ferrite particles Qf a Cu-Zn-Fe
system were used as cores and a styrene/2-ethylhexyl

acrylate/methyl methacrylate copolyvmer was used as a

25 coat nmaterial. &

In a tumbling shaker mixer T2C Type,.s parts
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-17- - “the powder characteristics of the toner to be held in t he
cont ai ner . In the case of the toner having a snal
flowability index and capable of very readily flowng 5 as intended in the
present invention, the construction of a flow control edge greatly
I nfl uences the di scharge perfarygange of the toner.

of the above toner having hydrophobic ¢olloidal silica
on its toner particle surfaces and 95 parts of the -
carrier were mixed to give a developer.
Using toners and developers obtained by
5 changing the above mixing time, copies were taken by
the use of a commercially available color
electrophotagraphic copying machine (CLC-1,
manyfactured by Canon Inc.).
After copies were continuwously taken on 10,000
10 sheets of paper, the surface of the photosensitive ’
menber was observed with an optical microscope to
exapine whether or not a filming phenomencon had

occurred,

Toner Preparation Exanmple 2

15 A cyan toner was prepared in the same manner
as in Toner Preparation Example 1, except that § parts
of C.I. Pigment Blue 15 was used as a coloring agent.
In a  Henschel mixer, 0.6 part of hydrophobic calloidal
silica fine powder treated with a flowability improver

20 dimethyldichlorosilane previocusly disintegrated using
a pulverizer was mixed and dispersed in 100 parts of a
classified product with a volume average particle
diameter of 8.2 pm. A cyan toner with a flowability
index of 18 % was thus obtained.

25 Toner Preparation Example 23

C.I. Pigment Red 122 " 4.0 parts -
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Figs.. 4 and
edge according to the

in

connecting at the top of the wall _
between the slope 7 15 of the flow control
di scharge opening of the discharge opening nenber 5 is
a slope angle [err].

—_——

5 show exanpl es of the construction of the flow control
10 present invention. The flow control edge 2 shown

ERT T we 2eY6 8 1Yol -.~“ “_‘-:_.4_;5":'-_'.:) AP AR hE I T R EoE AR

_ Fig. 4 has a wall surface 6 rising at an angle of 90[err]
respect to the discharge opening nenber 5, and has a sl ope 7

t he rangée
20 150[err].

to

10

is

20

28

L ket T T

W th

urface 6. The angle fornmed here
edge 2 and the plane of the
represented by
The sl ope angle [err] is applicable in

c.1o0f sbrloant1Rkdar4d to 160[err], and preferablyofgeer 110[ err]

Except for using the above coloring agents,
Toner Preparation Example 1 was repeated to give a
mnagenta toner with a volume éverage particle dianeter
of 8.0 pm and a flowability index of 13 %.

Comparative Toner Preparation Example 1

In Toney Preparation Exanple 1, the mixing
time for mixing and dispersing thé‘flcwability
improver by means of a Henschel mixer was shortened to
1 minmate. As a result, a toner with a flowability
index of 52 % was cobtained. l

A developeg_was prepared and copies were taken
according to the procedure in Example 1. As a resuit,
white lines appeared on the image area in the
peripheral direction of the photosensitive drum, after
continuous copving on 1,090 sheets of paper. The
photosensitive drum was ohserved with an optical
microscope to confirm that a filming phenomenon was
seen.

Effects on the discharge performance achieved
by the combination of the toner obtainked in the above
Preparation examples with the toner con{ainar of the
present invention will be described bélow by giving
exanples and compparative examples.

Exanmnple 1 €

A toner container having the structure as

This'Sheét Has Been Replaced
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€ angl e is [€ss than 110[err], the toner is di scharged strai ght
to thé outside of the container because of a good flowability of the
t oner when the di scharge opening 4 is opened by the shutter nenber 3.
* 25 For exanple, when a toner held in the container is transferred to
anot her container or when a toner is -
13 - fed to an el ectrophot ograph#® Topyi ng machi ne, the

1  shown in Figs. 1, 2A, 2B and 3 was used. The slope
angle & of the flow control edge was 118*. The body 1
and the discharge opening member 5 were integrally
formed of a styrene/butadiene copolymer. The
discharge opening member 5 (43 mm X 108 mm), having an
area of 4,644 mmz}, had three discharge openings 4 of
17 mm X 34 mm each (area: 578 mnz). A sealing member
nade af palyurethane- was -adhered to the surface of the
discharge opening member 5. The shutter menmber 3,

10 formed of an ABS resin, had two openings 4a of 17 mm X »
31 mm each, and fitted to the discﬁarge opening mnember
6 through the fitting member 8 made of polypropylene.
The fitting member 8 had three openings 4b of 19 mm X
32 nm each.

15 The discharge opening menber § was provided
with two flow control edges of 22 mm high, 40 mm long
and 17 mm wide each. The slope 7 had dimensions of io
mm X 40 mm, and the wall surface 6 had dimensions of 72
mm X 40 mm.

20 The body 1 was 200 mm high, 100 to 300 mm long
and 48 to 55 mm wide.

The black tonex (400 g} obtained in Toner
Preparation Example 1 was put in the above toner
container in a fill of 60 %, and toner discharge tests

25 were carried out undei the following conditions.

The toner container was filied with 400 g of
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t oner .may bé spouted, naklng It |np055|ble to well control the flow of
the,toner Hence, the toner can not be successfully introduced into

.another container 5 or into the copying apparatus, causing the flying of
toner around another container or the copying machine, the air
pol-lution due to toner dust, and the _ ,, contam nation of hands, fingers
and cl ot hes of operators. 10 If the angle is nore than
160[err], the toner may be di scharged at an appropriate flow velocity
at the initial stage because of a | ow toner discharge effect. The

flow vel 0ai t ythBOVEGNEF . | Bh@l d6hibhiyerd Oves efibsdted foi odthed oner can
not be discharged inits entirety

10

15

20

25

rinutes using a vibrator. This was done on the
assumption that the toner may have been agglemerated
or bhecome tight after it has been left to stand for a
long period of time as it is held in the container, or
as a result of transportaticn.

Subsequently, the container was gently dropped
10 times from a height of about 10 cm, and further
rolled by 180° with repetition of 10 times. This
operation is carried out before the toner is >
discharged. This was done taking account of the
effect of making the toner in the container untight.
Thereafter, the shutter member 3 of the comtainer was
pulled so that the toner held therein was discharged
out of the container, and the time taken for the
discharging was measured.

For the purpose of practical machine tests,
the toner kit was fitted on a full-color
electrophotographic copying nachine {(CLC~-200,
panufactured by Canon Inc.), and the state of the
toner being discharged was observed,

In Example 1, the discharge timé in which the
toner was entirely discharged was 23 seconds. In the
practical machine tests carried out by'fitting the
toner kit of Example Ei on the electrophotographic

copying machine, the toner was vapidly introduced into

This Sheet Has Been Replaced
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15 at the final stage and tends to remain in the cont ai ner. Wen the
[err] is nore than 160[err], the toner may remain, in an extrene

i nstance, at a rate reaching about a half of the quantity of the toner
initially held in the container. 20 In the present

i nvention, it is also possible tosuse a flow control edge having the
formas shown in Fig. 5. Aslope 7 of the flow control edge shown in
Fig. 5 has no wall surface 6, and hence the angle [err] formed in

relation o the discharge opening nenber 5 25 may be nade |arger than
that in the égﬁog?aﬁn?fsﬁaﬁncopygngnm??ﬁ?nqLW1*h°ut spouting and

also the toner did not contaminate the inside of the

machine. .,

Examples 2 to 5 and Comparative Examples 1 and

Z2, as shown below in Table 1, were also carried out in

the same manner as in Example 1. Results cbtained are

shown together in Table 1.

A toner kit comprises a toner for developing

electrostatic image and a tonex container. The toner

10 has a flowability index of from 5§ to 25 % and the »

toner cantainer is provided at a discharge opening
thereaf with =z flor control edge at least part of
which has a slope with a slope angle & of from 110° to
160°* with respect to-the plane of the discharge

is opening.
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awdth of from1I0 to 25 nm (preferably fron115 to 20 10 mm. The toner
cont ai ner may preferably have a plurality of discharge openings each

. haV|ng an area of from5 x A/100 to 20 x A/ 100, and preferably fron110
X A/ 100 to 15 x A/ 100, based.on the area A (mm[err]) of the
di scharge openi ng nenber 5. 15 In order t MH‘IMMﬂﬁuﬂ
according to the pr esent i nvent i on®* havi ng a fI mm)f from
5to 25 % the four factors of i) a toner having a ‘Vol'und aver*tage
particle dianmeter of from5 to 10 [err]m preferably from6 to 9
[errlm 1) awgardrandranment 18t a 20 flowability inprover, iii) a type
of a m xi ng machime, anmd—iv) conditions under which the toner and the
- 1. A toner kit comprising a toner for

1Y 88 232645 1= UINILTT o vl D0 e s = =

developing electrastatic image and a toner container,

wherein said toner has a flowability index of from &

5 to 25 % and said toner container is provided at a
discharge opening thereof with a flow control edge at
least part of which haas a slope with a slope angle &
of from 110" to 160* -with respect to the piane of the
dischavge opening.

10 ]

2. The toner kit according to Claim'l.
wherein said toner has a flowability index of from 10
to 23 % and said flow control edge has a slope with a
slope angle & of from 110" to 150~.

18

3, The toner kit ac¢cording to Claim 1,
wherein said toner is mixed with a hydrophobic
cdlloidal silica fine powder.

20 4. The toner kit according to Claim I,

wherein said toner has a volume average particle

diameter of from 5 to 10 unm.

5. The toner kit a¢cording to Claim 1,
&
25 wherein said toner container has a plurality of flow
contrel edges at discharge openings.

wnRﬂM“ﬂ
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flowability i rrprover are m xed may .be appropriately conbi ned. The
stated flowability index can be thus achleved - ..As the
m xi ng machine, it is possible to use apparatus ‘as exe

goafgﬂ\grbldm?ne;ﬁ xgr, a tunbling mxer, a V-type H“l“l uugﬂln ﬁn‘”“l

doubl e-corn bl ender, a ribbon bl endér’~"a

1 6. The toner kit according to Claim 1,
wherein said toner ccontainer has a shutter member
slidably inserted and a fitting member for fitting

said shutter means to the hody of the toher container.

5
7. The toner kit according to Claim 1,
wherein the toner container is filled with said toner
by not more than 80 % of it=s cabacity.
10 8. The toner kit according to Claim 1, b

wherein the toner container is filled with said toner

by not more tham 70 % of its capacity.

9., The toner kit according to Claim 1,
15 wherein the toner container is filled with said toner

by S0 to 65 % of its capacity.

10. The toner kit according to Claim 1,
wherein the toner container is provided with a flow
20 control edge of fromz 30 to 60 mm in length, from 10 to

40 on in height and from 10 to 25 mmr in width.

11, The toner kit according to Claim 1,
wherein the toner container has a plurality of
25 discharge openings eacﬁ having an area of from § X

A7100 to 20 x A/100 based on the area A (mnz) of the

This Sheet Has Been Replaced
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~e bl eridér, “& vertical ribbon bl ender, a Nauter m xer, Henschel
n1Xer a n1crospeed mxer, and a flow 5 jet m xer. The
flomablllty i mprover i ncl udes fluorine resin powders such as
vi nyl'i dene fluoride fine powder, and pol ytetrafl uoroethytene fine"
powder; fatty acid nmetal salts such as zinc stearat
stearate, 10 and |ead stearate; netal 8xides such as ZI ﬁulm"mu““"llll”lll
powder; silica fine powders such as silica produced

process, silica produced by the dry process, and treated S|I|ca
obt ai ned py %L¥ g .2 surf.ace treatnent to the above silica with a
treating agen ST9SuER §§n§ &e Fgﬁg coupling agent, a titanium coupling

12. The toner kit according to Claim 1,

wherein the toner container i) has a plurality of
discharge openings each having an area of from 10 x
A/100 to 15 x A/100 based on the area & (mm>) of the
discharge opening member, ii) has a plurality of flow
cantrol edges of from 30 to 60 ma in length, from 20
to 30 mr in height and from 15 to 20 mm in width each,
10  and iii) is filled with a toner by 50 to 65 % of its :

capacity, said tonex having a flowability index of

from 10 to 23 ¥ and mixed with hydrophobic colloidal

silica fine powder.

15 13. The toner kit acccréing to Claim 12,
wherein the toner container comprises a body formed of
a styrene copolymer, a discharge opening nembver formed
of a styrene copolymer, a flow control edge formed of
a styrene copolymer, a shutter menber formed of an ABS

20 resin or AS resin, and a fitting mewmber formed of a
polypropyvlene; and said toner contains a polvester

resin as a binder resin.

25 & This Sheet Has Been Rep
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agent or a silicone oil. A preferred flowability inprover

si'li ca fi ne powder produced by vapor phase oxidation of a siligon
‘halide; i.e., a silica called dry-process 20 silica or fumed silica. For ééﬁ

exanple, it is produced by utilizing thermal deconposition oxidation

of - silicon tetrachloride gas in .oxydwydrogen flanme. A basi c

reacti on schene thereof is shown bel ow Sic[err] +

2H err]O + Jerr]- SiJerr] + 4HA 25 In this production process,

it is also1 possible to obtain a conposite fine powler conprised

ABSTRACT OF THE DISCLOSURE

A toner kit comprises a toner for develdping
electrostatic image and a toner container. The toner

has a flowability index of from 5 to 25 % and the

5 toner container is provided at a discharge opening
thereof with a flow control edge at least part of
which has a slope with a slope angle ¢ of from 110° to
160° with respect to-the piane of the discharge
opening.

10 ’

k]
15
20 T
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~16 - 1 of silica and a dlfferent met al oxi de, using, for exanpl e,
a different netal halide such as al um num chloride or titanium
“chloride in conmbination with a silicon halide. In the present 7,
invention, the silica 5 includes the products’tHus.prepared. .=* >~
The -silica may preferably have a particle di aneter in the range of
from0.001 to 2 [err]m nore prefetéably from 0.002°to 0.2 JerrI'm "and
particularly preferably from0.003 to 0.1 [err]m in ternms of an

law_ |

F ]

9° 4b 40 4b 4¢ 4b

FIG. |
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10 average primary partlcle dianeter. Asilica fine . _ powder having a
particle dianmeter within such a range shoul d be used.

"Conmmercially available silica fine powders
oxi dation of a silicon halide 15

- produced
i nclude, for exanpl e, is SitePhas Boch Keplaced
mar ket under the fol |l ow ng tradi panes. - -~ - AERCSI kﬂmﬂm llﬂm
380, TT600, MOX170, MOX80,

BRI 2 SE R N AV I ALY o SR S

/ roducts of Ni ppon

Ltd.). - Ca-O-SIL M5, M7, NB—75 HS-5, EH5 (products of 20 Cabot
Co.). - Wacker HDK N20, V15, N20E, T30, T40 (products of
VWacker - Chem e Grbh). 4a 4a
- [ J -
—— — - -
" d
14 {

4b 4b 4b 3
[ / Ly
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“D-C Fine Silica (a product of Dow Corning Corp.). - Fransol (a

product of Fransil Co.). 25 It is further preferred to use a

“treated silica fine powder obtained by applying a hydcophobic.

- 17 - treatment to the above silica fine powder - produted by -

vapor phase oxidation of a silicon halide. In.this .. .. treated Si Irca fr ne

powder, particularly preferred is 3/4 B -
This Sheet Has Been Replaced
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product obt ai ned by treatlng the silica fine powder 5 so as to give a

hydr.ophobi city in the range of from 30 to 80 as neasured by et hanol
“titration. A met hod for making the sili-ca-fine- powder -
hydr ophobi ¢ includes a method in which it is treated with an organic
si li‘con conpound capable of reacting 10 wi th,- or being physically -adsorbed
on, the silica fine powder . & 14 A preferred. met-hod i ncl udes a
met hod in which the silica fine powder produced by vapor phase
oxidation of a silicon halide is treated with an 15 or @nghﬁB&nﬁﬁ‘
conmpound. Exanpl es of such an organic sil’f{ \

%i

1%

SO+t
;St 40-»
>
LCLDJ
Z 30+
S
= 25—
=3
Q 207
&
-
L.
(0t
5|
. ! 2 3 4
MIXING TIME IN HENSCHEL MlXER {(MINUTE)
; I T
IOOO 3000 1 N

r -1
SHEETS SHEETS NO FILMING

WITH 10000 SHEETS
FILMING PHENOMENON OCCURRING NUMBER (23°C/60%RH)

FIG. 6




are hexanet hyl di sil azane, trimethylsilane, tinethylchlorosﬂﬂaﬁéﬁ‘g'

ti met hyl et hoxysi | ane, di net hyl di chl orosi |l ane, nethyltrichl orosil ane,
~ .20 al |yl di met hyl chl orosi |l ane, allyl phenyl di chl orosil ane,

benzyl di et hyl chl or osi | ane, brononet hyl di net hyl chl or o- si | ane,

a-chloroethyltrichlorosilane, p-chloroethyltri- chl orosi | ane, .

chl or onet hyl di net hyl chl or osi | ane, t+ izorganosi | yl nercapt an, - %

trimethylsily

mercaptan, 25 tri.organosilyl acrylate,

vi nyl di et hyl acet oxysi | ane, di.nmet hyl et hoxysi | ane,
- di met hyl di net hoxysi | ane,

1

10

15

20
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Toner Kit

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a toner kit
in which a toner used in an image forming process such
as electrophotography is held in a container. The
toner kit of the present invention enables rapid

discharge of toner from the container, and also makes

-smaller the quantity of a toner that may remain in the

container. Hence, a toner can be rapidly fed to an
image forming apparatus such as a copying machine, and
also a toner loss can be decreased.

Related Background Art

Toners used in electrophotography and
containers fér holding the toners have been often
developed and studied in respectively separate
research sections. For this reason, research sections
for developing toners have made efforts on
improvements in toner characteristics in
electrophotography, and have taken no account of the
rerformance with which a toner.is held in, or
discharged from, a toner container.

On the.other hand, research sections in chérge
of toner containers have paid much attention to

readiness in handling containers in physic

REPLACEMENT SHEET
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- 18 - di phenyl di et hoxysi | ane, hexanet hyl di si | oxane, 1, 3-

di vi nyl tetranet hyl dsi | oxane, 1, 3-di phenyltetranethyl - di si | oxane, and
-a di net hyl pol ysi | oxane having 2 to 12 si |l oxane units per nol ecul e and
containing a hydroxyl 5 group bonded to each Si in the units positioned
at the termnals. These nmay be used_al one or as a m xture of t wo
or nore Kkinds. The treated silica fine powder to be used may

preferably have a particle dianmeter in the range of 10 from0.003 to 0.1
[err]m Commercially avail abl e products

{1 distribution, cost reduction, and designing.

For example, a toner container manufactured
taking account of only a fill of a toner.can be filled
with a toner by 90 % or more of ifs inner volunme.

5§ since, however, it is difficult to make the container
hold a toner in a quantity of 100 ¥ of its inner
volume, there remains a small space in the container.
‘Because of this space, the toner can move in the
container, but tends to agglomerate or gather to one

10 sjide during storage or in the course of
transportétion. This tgndency ié remériable in a
toner with a poor flowability. -In order to prevent
agglomeration or the like of toners, it is required to
shake a contaiper seve:al times when used:' However,

15 even when a container has been shaken, blocking tends
to occur in the vicinity of an opening of the
container. Desired resul@s can hot be expected so
nmuch even with use of a container whose inner wall has
been made'to have a greater smoothness so that a toner

20 can be smoothly discharged. .

In another’example. for the purpose only of
lowering the cost for packaging without‘taking account
of toner characteristics, a toner is filled in an
amount as large as possible for the volume of a

25 container and an opening of the container is made as

small as possible. However; an attempt to ﬁéke the




‘i ncl ude Tar anox- 500 (a product of Tarco Co.) and AERCSIL R-972 (a

product of N ppon Aerosil Co., Ltd.). | f necessary, the above
-flowability inprover may be previously disintegrated using a

pul verizer, 15 and thereafter m xed and dispersed in a toner by neans

of a m xing machi ne such as a Henschel mxef._ A binder resin
to be used in the toner I ncl udes honopol yners of styrene and
derivatives t hereof , such as pol ystyrene, poly-p-chlorostyrene, 20

and pol yvi nyl t ol uene; styrene copol yners such as a
styrene/ p- chkor O H1G}e Nl ™ ends St/ TCAB4P ARV ENCe f fectCeRaly ¥he, a

styrene/ vi nyl't oldene copol yner, a styrene/ vi nyl napht hal ene copol yner,
a styrene/ nethylegner remains in the container in a greater
proportion. In order to eliminate these problems, one
may contemplate that the flowabilify of a toner is
5 increaged so that the discharge performance of the
toner can.be improved. When the flowability of a
toner has been improved, an ill influence may
somnetimes be.caused such fhat the charge
characteristics of the toner is lowered or the flying
10 of toner in a copying machine is increased.

Reproductiéns obtained by electrophotography
are required to have a high resolution;.have no
blurred or thickened character image or fine-line
image of documents or drawings, have a high density,

15 have a good gradation at solid areas, énd are free
from image stain (so-called fog) at white areas.

Under such circumstances, it has been studied
in recént years to maké smaller the average particle
diameter of a toner for the purpose of improving the

20 resolution. In usual instances, the finer the average
particle éiameter,of a toner is made, the lower the
flowability of a toner becomes. This ténds to result
in an inhibition of rapid triboelectric charging
between a toner and a carrier, cause fog or spots

25 around image, and brings about a lowering of transfer

rate or cleaning properties.
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_acrylate copolynmer, a styrene/ethyl acrylate 25 copolyner, a styrene/butyl

acryl ate copolyner, a styrene/octyl acrylate copolyner, a
-styrene/ net hyl - 19 - 1

nmet hacryl ate copol ynmer, a styrene/ethyl nethacryl ate copol ynmer, a
styrene/ butyl nethacryl ate copolyner, a_ _ styrene/ a-chl or onet hyl

net hacryl ate copol yner, a styrene/acrylonitrile copolyner, a

styrene/ vi nyl

1 When a copy is taken with an
electrophotographic copying apparatus, using a toner
having a small particle diameter, a good toner image
with a high resolution can be obtained at the initial

5 stage, but an edge effect that brings about an
emphasized outline of a toner image may occur after
cépying on several ten thousand sheets of paper,
tending to result in'a lowering of gradation,
sharpness, and sclid-area uniformity. Particularly

10 under conditions of a high humidity, this tends to
give a poor toner image with conspicuous fog and spots
around image. Moreover, it is not preferable that the
inside of a machine is contaminated because of the
flying of a toner insufficiently charged. In

15 particular, the above phenomenon is remarkable in the
full-color copying that requires a large toner
consunption.

This occurs becauée the toner has so poor
flowability that no rapid triboelectric charging takes

20 place between a fed toner and a carrier contained in a
developer, so that a toner with insufficient
triboelectric charges or a toner with nén—uniform
charges is brought about and these toners participate
in development.

25 The poorness in flowability of a toner may

cause agglomeration of a fed toner in a




'5 methyl ether copolyner, a styrene/ethyl vinyl ether copol yner, a

styrene/ net hyl vinyl ketone copol yner, a st yrene/ but adi ene copol yner,
:a styrenel/isoprene copol ymer, a styrene/acrylonitrile/indene

copol ynmer, a styrene/ mal ei c acid copolyner, and a styrene/ naleate 10
copol yrmer; polynethyl nethacryl ate, pol ybutyl met hacryl ate, pol yvi nyl
chl ori de, polyvinyl acetate, pol yet hyPene, pol ypropyl ene, pol yesters,
pol yur et hanes, pol yam des, epoxy resins, polyvinyl butyral,

pol yacrylate resins, rosin, nodified rosin, 15 terpene resins, phenol
resins, aliphatic or alicyclic hydr ocarbop resins, aromatic petrol eum
resins, 1 chfe??d RIRY- pafRifipot aﬂgl}ﬂa?‘ﬁﬁ PESM%.CtTI?é?Qt:Ey be

transport of the toner and smooth feed of the tpner,

but also may give a possibility that a conveyof screw

in the feed pipe is broken because éf the_blocking of
5 the toner.

As methods used for the purpose of eliminating
such difficulties caused by toners, there is a method
in which fine particles of an oxide sﬁch as silicon
oxide, titanium oxide or aluminum oxide are mixed in a

10 toner as a flowability improver. When any of these
oxides is mixed in a toner, the flowﬁbility of the
toner is certainly improved, compared with an instance
in which none of them is added. If, however, the
oxide is merely ﬁixed in a téner, the flowability of

15 the toner can not be sufficiently improved, sometimes
causing the .difficulties as stated above.

This occurs presumably becausg the flowability
improver is not uniformly imparted to particle
surfaces of the toner.

20 When the toner to which no flowability
improver is uniformly imparted is used, the toner and
the flowability improver gradually form.a filmy thin
coating because of an external force produced by a
means such as a cleéning blade, bringing about a

25 filming phenomenon.

If the flokability improver is insufficiently




used alone or in the formof a m xture. Particularly preferred
resins include styrene- 20 acrylate resins, and pol yester resins.

I'n particular, the following is preferred because of its sharp nelt
characteristics: A pol yester resin obtained by copol ynerizing a

bi sphenol derivative represented by t%g formula: 25 [err]
- 20 - -

1 dispersed, the flowability imprqver is not uniformly
strongly adhered to toner particle surfaces, so that a
liberated flowability improver or an agglomerate of
the flowability improver is eiectréstatically adhered

5§ +to the surface of a photosensitive member. As é
result, a fiim islformed on the photosensitive ﬁember

by an external force to affect the development.

SUMMARY OF THE INVENTION

10 An object of the present invention is to
provide a novel toner kit that can eliminate the above
problems. |

Another object of the present invention is to
provide a toner kit in which a toner with a small

15 flowability index is held in a toner container having .
a flow control edge and which is capable of achieving
superior toner discharge performance.

The preéent invention provides a toner kit
conprising a toner for déveloping electrostatic image

20 and a toner container, Qherein said toner has a
flowability index of from 5 to 25 % and said toner
container is provided at a discharge opéning thereof
with a flow control edge at least part of which has a
slope with a slope_angle 6 of from 110° to 160° with

25 respect to the plane of the'discharge opening.
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1 wherein Ris an ethylene or propyl ene group, X and
y each are an integer of 1 or nore, and an average val ue of X
+yis 2to 10, with at |east a diol conponent and a carboxylic acid
5 conponent selected fromthe group consisting of a di- or nore-basic
carboxylic acid or carboxylic anhydride _ 4 _and a |ower alkyl ester of
carboxylic acid, as exenplified by fumaric acid, maleic acid, maleic
anhydride, phthalic acid, terephthalic acid, 10 trinmellitic acid, and
pyronellitic acid. - A carrier t.o be used in conbination with:
t he t oder BRIBFOBESCRpEPTGoNNDOF RE pRawING®s exanpl e,

In the accompanying.drawings:

Fig. 1 schematically illustrates a cross
section of an example of a toner_éoﬁtainer used in the

5 toner kit of the present invention;

Fig. 2A schematically illustrates the top of a
fitting member having a shutter member, and Fig. 2B
schematically illustrates the back of the fitting
menmber;

10 Fig. 3 is a sectional enlarged view of
discharge openings of a toner container and the
vicinity of.the discharge openings:

Figs. 4 and 5§ are perspective views to
illustrate forms of flow control edges:; and

15 Fig. 6 is a graph to show the flowability
index of a developer in an instance where a developer
is prepared by mixing a toner and silica by means of a
Henschel mixer, and the relationship betweeh filming
phenomenon occurring number in image reproduction

20 tests and the flowability index of a developer.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The flowability index of a toner refers to an
index showing how uniformly and strongly a flowability
25 improver is adhered to toner particle surfaces when a

flowability improver has been added to a toner
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metal s such as iron, nickel, copper, zinc, cobalt, manganese, chrom um
and rare earth elenents, whose 15 particle surfaces nmay be oxidized or
unoxi di zed, al l oys or oxides of these netals, and ferrites.

Particle surfaces of these carriers may be optionally coated with
resins or the like. The carrier may have an average particle
20 diameter of from20 to 100 [err]m praf8rably from25 to 70

[err]m and nore preferably from30 to 65 [err]m In the case when a
t wo- conponent devel oper is used by m xture . mﬁth a toner, the toner may

. : A 0
Bfep2§:g|;n gg from é%%@ %Ei%%gg%o /6$¥5 melg %°¥%r4h %g%éﬂnanémd
having a volume average particle dlameter of from 5 to
10 ym. The smaller the numerical values of the
flowability index are, the more uniformly and strongly
5 the flowability improver is adhered and the
flowability is improved. The flowability of a toner
can be improved when the flowability index is
controlled to be from § to 25'&; and preferably from
10 to 23 X, so that the triboelectric charging between
10 toner and carrier rapidly takes place. Hence, there
occurs no fog that may be caused by a toner non-
uniformly charged or a toner with insufficient
charges, there occurs no flying of toner, an image at
a solid area can be uniférm, a sharp toner image can
is be obtained, and continuous copying ma§ cause less
| image deterioration. Moreover, a good transfer rate
can be achieved, a high image density can be obtained,
cleaning properties are so good that no image stain
caused by defective cleaning may occur, and also
20 smooth transport and feeding of tone¥ can be assured.
The filming to a photosensitive member fhat may be
caused by the flowability improver can Se prevented
because of strong adhesion of the flowability improver
to toner particles.

25 Thus, in view of the discharge performance

required when a toner is discharged from Rtggfr
€ ot

' e




concentration in the devel oper. Good results can

- 21 - 1 wusually be thereby obtained. A toner concentration | ess
than 2 % by wei ght may make i nage density too | ow to be practically
usabl e. A toner concentration nore than 10 % by weight may result in

an increase in fog 5 or the flying of tongr_inside the machine to shorten
the lifetinme of the devel oper.

1 container and the developmegt performance required
when a toner is used in an electrophotographic copying
machine, it is important to set the flowability index
to be from 5 to 25 ¥ in respect of a toner having a

5 volume average particle diameter of from 5 to 10 pum,
and preferaﬁiy from 6 to 9 un.

When the toner with a flowability index of
from 5 to 25 % is held in a toner container provided
with a flow control edge at its discharge opening, the

10 toner may be spouted and discharged straight to the
outside of a toner container, depending on the
structure of the toner container, in particular, the
structure of flow control edges, so that an
electrophotographic copying machine connected to the

15 container may be contaminated with the toner or the
toner may fly inside the machine. In another type of
structure of flow control edges, the toner tends on
the other hand, to: . stagnate inside the container and it
may sometimes occur that the toner stops flowing in

20 the container before even a half amount of the toner
contained therein is discharged, and can not be
discharged even if the container is shaken.

As an example for the toner kit of the present
invention, Figs. 1, 2A, 2B and 3 illustrate cross

25 sections of a toner container having the structure

that can sufficiently exhibit the effect of.the
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A dye or pigment can be used as a col oring agent of the toner. The dye

includes C.I. Direct Red 1, CI. Drect Red 4, CIl. Acid Red 1, C. 1.
Basic Red 10 1, CI. Merdant Red 30, CI. Direct Blue 1, C.1I. Di rect
Blue 2, C 1. Acid Blue 9, C.I. Acid Blue 15, C.l. Basic Blue 3, C. 1.
Basic Blue 5 and C.|. Mordant Bl ue 7. The pi gnent

i ncl udes carbon bl ack, Naphthol 15 Yetl&% S, Hanza Yell ow G Per manent
Yel | ow NCG, Per manent Orange GIR, Pyrazol one Orange, Benzi di ne

Orange G Permanent Red 4R, Watchung Red cal ciumsalt, Brilliant

Eﬂ;nt ngkiBiBllEL,rpsrté%%fe!r% e%n@én%égyl axaole:%%ernal %&@rs ¥ el avasge Bl ue,
' ' opehings. The toner container comprises a body 1
having space la in which a toner is held, and a
discharge opening 4 from which thé toner is
5 ' discharged.
The toner container is provided with a

plurality of flow control edges 2 (two édges in Fig.

1) connected to didischarge opening member § having

the discharge openings 4. It is also provided at a

10 lower part of the discharge opening member 5 with a
fitting member 8 for fitting a shutter member 3
slidably inserted and having an opening 4a so that the
discharge opening 4 can be controlled to be opened or
closed.

15 | In Fig. 1, the body 1 and the discharge
opening member 5§ are integrally formed, and the sﬁaded
part thereof may preferably be made of a styrene
resin. The shutter member 2 may preferably be made of
an acrylonitrile-butadiene-styrene copolymer (ABS

20 resin) or an acrylonitrile-styrene copolymer (AS
resin). The fitting member 8 equipped with the
shutter member 3 may preferably be made 6f a
polypropylene resin. It is preferred for the fitting
member 8 to be equipped with a sealing member 9 formed

25 of an elastic material such as a polyurethane so that

the close contact between the fitting member 8 and the




20 | ndant hr ene Bl ue BC. Preferred are furnace bl ack, dis-azo

yel | ow, I nsol ubl e azo, and copper phthal ocyani ne, which are

suited as the pignent; and basic dyes or oil-soluble dyes, as the dye.
25 Particularly preferred pignents are C. 1. Pi gnment Yel | ow
17, C. 1. Pignent Yellow 15, C.1I. 11 - 22

discharge opening member 5 can be enhanced. The
shutter member 3a is pulled to the right and thus the
discharge opening 4 and the opening 4a and another
discharge opening 4 an& an opening'4b made in a bottonm
5 plate of the discharge opening member 5, respectively,
are communicated through each other, so that the toner
inside the body 1 is discharged.
The toner container may preferably be filled
with toner by not more than 80 ¥, more preferably not

10 more than 70 %, and still more preferably from 50 to
65 %, of the capacity defined by the space 1a in which
the toner is held. .A £ill more than 80 % results in a
great decrease in the space through which the toner
can move, so that the toner tends to undergo bridging

15 even if it has a low fiowability index, and, in many
instances, it becomes difficult for the toner to be
discharged in its entiréty if the.toner container is
rollingly shaken upward and downward only several
times.

20 _ Fig. 3 is an enlarged view of the part of the
flow control edges shown in Fig. 1. Figs. 4 and 5 are
perspective views of the part of the fléw control
edges shown in Fig. 1.

The flow cohtrol edges 2 play an important

25 roll to control the discharging of a toner. Their

appropriate construction, form and number depend upon
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1 Pigment Yellow 13, C. 1. Pignent Yellow 14, C. 1. Pigment Yel |l ow 12,

C.l. Pigment Red 5, CI. Pignent Red 3, CI. Pignent Red 2, C 1.
Pigment Red 6, C. 1. Pigment Red 7, C. 1. Pignent Blue 15, C. 1. Pigment
Blue 5 16, etc. Particularly preferred dyes are C. 1. Sol vent
Red 49, C 1. Solvent Red 52, C.|I. Solvent Red 109, C.l1. Basic Red 12,
C.l. Basic Red 1, CI. Basic Red 3b; &fc” 10 The toner to be
used in the present invention may be m xed with a charge controlling
agent so that its negative charge characteristics can be stabilized.

In such an instapgg pbkabs PhEFSEEEHiLPiHSC0R the toner to be held in
the container. '

In the case of the toner having a small
flowability index and capable of véry readily flowing

5 as intended in the present invention, the construction
of a flow control edge greatly influences the
discharge performance of the toner.

Figs. 4 and 5 show examples of the
construction of the.flow control edge according to the

10 present invention. The flow control edge 2 shown in
Fig. 4 has a wall surface 6 rising at an angle of 90°
with respect to the discharge opening member 5, and
has a slope 7 connecting at the top of the wall
surface 6. The angle formed here between the slope 7

i5 of the flow control edge 2 and the plane of the
discharge opening of the discharge opening member 5 is
represented by a slope angle 4.

The slope angle & is applicable in the range
of from 110° teo 160°, and preferably from 110° to

20 150°.

If the angle is less than 110°, the toner is
discharged straight to the outside of tﬁe container
because of a good flowability of the toner when the
discharge opening 4 is opened by the shutter member 3.

25 For example, when a toner held in the container is

transferred to another container or when a toner is

-
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colorless or pal e-color negative charge controlling 15 agent which may

not affect the tone of the toner. The negati ve charge controlling
agent includes, for exanpl e, organic netal conplexes such as a netal
conpl ex of an al kyl-substituted salicylic acid, as exenplified by a
chrom um conpl ex or zinc conplex of 20 di-tert-butylsalicylic acid. In
the i nstance where t he negative cﬁaﬂﬁb'bontrolling agent is mxed in
t he toner, it should be added in an ambunt of fromO0.1 to 10
parts by weight, and preferably fromO0.5 to 8 parts by wei ght, based

on 100 partsg byf@@'?gt Qf HQ%tQ'g%@iodgipﬂ¥§ydbpy1ng machine, IQS

flowability index o e toner
toner may be spouted, making it lmpOSSIble to well

control the flow of the toner. Hence, the toner can
not be successfully introduced into another container

5 or into the copying apparatus, causing the flying of
toner around another container or the copying machine,
the air pollution due to toner dust, and the
contamination of hands, fingers and clothes of
operators.

10 If the angle is more than 160°, the toner may
be discharged at an appropriate flow velocity at the
initial stage because of a low toner discharge effect.

' The flow velocity, however, is gradually lowered, so
that the toner can not be discharged in its entirety

15 at the final stage and tends to remaiﬁ in the
container. When the & is more than 160', the toner
may remain, in an extreme instance, at a rate reaching
about a half of the quantity of the toner initially
held in the container.

20 - In the present invention, it is also possible
to use a flow control edge having the form as shown in
Fig. 5. A slope 7 of the flow control édge shown in
Fig. 5 has no wall surface 6, and hence the angle &
formed in relation to the discharge opening member §

25 may be made larger than that in.the embodiment shown

in Fig. 4.
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- 23 - 1 neasured by the follow ng manner, using a powder tester
(Type PT-D, manufactured by Hosokawa M kuron K. K). (Measrured in an
environment of 23[err]C, 60 % RH) 5 (1)  The toner is left to
stand for 12 hours in the measur enent environment, and thereafter
wei ghed precisely in an amount of 5,Q a.

1 The flow control edge 2 can bring about better
results when it is provided in a large number
depending on the correlation with the area of the
opening.

5 In the toner container according to the
present invention, the flow control edge 2 may
preferably have a length of from 30 to 60 mm, a height
of from 10 to 40 mm (preferably from 20 to 30 mm), and
a width of from 10 to 25 mm (preferably from 15 to 20

10 mm). The toner container may preferably have a
plurality of discharge openings each having an area of
from 5§ x A/100 to 20 x A/100, and preferably from 10 X
A/100 to 15 x A/100, based on the area A (mmz) of the
discharge opening member 5.

15 In order to obtain the toner according to the
present invention, having a flowability index of from
5 to 25 %, the four factors of i) a toner having a
volume average particle diameter of from 5§ to 10 um,
preferably from 6 to 9 pum, ii) a kind and amount of.a

20 flowability improver, iii) a type of a mixing machine,
and iv) conditions under which the toner and the
flowability improver are mixed may be apbropriately
combined. The stated flowability index can be thus

achieved.

25 As the mixing machine, it is possible to use

an apparatus as exemplified by a rotary blender, a
ot




(2) Sieves with 100 neshes (opening: 150 [err]m, 200 nmeshes
(opening; 75 [err]m and 400 neshes (opening: 38 10 [err]m are

respectively set overlapping on a vibration t abl e. (3) The
toner precisely weighed in an anmount of 5.0 g is gently placed on the
sieve of 100 neshes, and the sieves gre vibrated for 15 seconds in a
vibration 15 anplitude of 1 nm (4? The toner remaining on each
sieve is gently preci sely wei ghed. Wi ght of toner remaining
on 100 nesh sieve (Q) . x 100

------------ 1 . c8ftainer ¥FLANLiREFL0BCEUEBIGhg mixer, WEIWy0E toner

remai ni ng
blender, a double-corn blender, a ribbon blender, a

paddle blender, a vertical ribbon blender, a Nauter
mixer, Henschel mixer, a microspeéd hixer, and a flow-
5 jet mixer.

The flowability improver includes fluorine
resin powders such as vinylidene fluoride fine powder,
and polytetrafluoroeti?lene fine powder; fatty acid
metal salts such as zinc stearate, calcium stearate,

10 and lead stearate; metal oxides such as zinc oxide
powder; silica fine powders such as silica produced by
the wet process, silica produced by the dry process,
and treated silica obtained by applying a surface
treatment to the above silica with a tfeating agent

15 such as a silane coupling agent, a titanium coupling
agent or a silicone oil.

A preferred flowability improver is a silica
fine powder produced by vapor phase oxidation of a
silicon halide, i.e., a silica called dry-process

20 silica or fumed silica. For example, it is produced
by utilizing'thermal decomposition oxidation of
silicon tetrachloride gas in oxyhydrogen flame. A
basic reaction scheme thereof is shown below.

SiCl4 + 2H20 + 02 - SiO2 + 4HC1
25 In this production process, it is also

possible to obtain a composite fine powder comprised
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‘on 200 mesh sieve (Q) x 100 x [err] b. Wi ght of

toner (5 Q) Wei ght of toner remaining 25 on 200 nesh sieve (g)
-C. Wei ght of toner (5 Q)

24 - From the above a, b and c, the flowability I ndex
(%9 = a + b + c is determ ned. 16 The vol une average particle

di ameter of the -

1 of silica and a different metal oxide, using, for
example, a different metal halide such as aluminum
chloride or titanium chloride in combination with a
silicon halide. 1In the present inQention, the silica

5 includes the products thus prepared.

The silica may preferably have a particle
diameter in the range of from 0.001 to 2 uym, more
preferably from 0.002 to 0.2 pm, and particularly
preferably from 0.003 to 0.1 um, in terms of an

10 average primary particle diameter. A silica fine
.powder having a particle diameter within such a range
should be used.

Commercially available silica fine powders
produced by vapor phase oxidation of a silicon halide

15 inclﬁde, for example, those on the market under the
following trade names.
- AEROSIL 130, 200, 300, 380, TT600, MOX170, MOX80,
COK84 {products of Nippoﬁ Aerosil Co., Ltd.).
- Ca—-0-SIL M-5, MS-7, MS-75, HS-5, EH-5 {products of
20 Cabot Co.).
—~ VWacker HDK N20, V15, N20E, T30, T40 (products of
Wacker—~-Chemie Gmbh). -
— D-C Fine Silica (a product of Dow-Corning Corp.).
~ Fransol (a product of Fransil Co.). |
25 | It is further preferred to use a treated

silica fine powder obtained by applying a hydrophobic
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toner is nmeasured in the follow ng manner. 5 Usi ng as a neasuring
apparatus a Coulter counter TA-I1 Type (manufactured by Coulter

El ectronics Inc.), an interface capable of outputting nunber aver age
di stribution and vol ume aver age distribution (manuf actured by N kkak

K.K') and a CX-1 10 personal conputer _ qgnufactured by Canon Inc.) are
connected. As an electrolytic solution uséd in the nmeasur enent, an

aqueous 1 % NaCl solution is prepared using first grade sodi um
chl ori de. To carry out the neasurenment, 0.1 to 5 nferr] of a

15 surfacelact{yea fpent {aréﬁsraiaweagiahléxl haRzePpRwder prdldda gy as a
di spersant is added in 100 to 150 nferr]

vapor phase oxidation of a silicon halide. 1In this

treated silica fine powder, particularly .preferred is

a product obtained by treating the silica fine powder

5 so as to give a hydrophobicity in the range of from 30
to 80 as measured by ethanol titration.

A method for making the silica fine powder
hydrophogic includes 'a metﬁod in which if is treated
with an organic silicon compound capable of reacting

10

with, or being physically adsorbed on, the silica fine

powder.

A preferred method includes a method in which
the silica fine powder produced by vapor phase-
oxidation of a silicon halide is treated with an
15  organic silicon compound.

Examples of such an organic silicon compound
are hexamethyldisilazane, trimethylsilane,
timethylchlorosilane, timethylethoxysilane,
dimethyldichlorosilane, methyltrichlorosilane,

20 allyldimethylchlorosilane, allylphenyldichlorosilane,
benzyldimethylchlorosilane, bromomethyldimethylchloro-
silane, a-chloroethyltrichlorosilane, p;chloroethyltri—
chlorosilane, chloromethyldimethylchlorosilane,
triorganosilyl meréaptan, trimethylsilyl mercaptan,

25 triorganosilyl acrylate, vinyldimethylacetoxysilane,

dimethylethoxysilane, dimethyldimethoxysilaﬁe,

EPLA
i
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of the above aqueous electrolytic solution, and then 0.5 to 50 ng of a
sanple to be neasured is added. The el ectrolytic solution in
.which the sanple 20 has been suspended is dispersed for about 1 mnute to
about 3 m nutes using an ultrasonic dispersion machi ne, and the
particle size distribution of particles of 2 to 40 [err]mis neasured
by nmeans of the above Coul ter countet8TA-H Type, using a 100 pm 25
aperture as an aperture. The vol une average particle si ze

di stribution is thus determ ned. .

1 diphenyldiethoxysilane, hexamethyldisiloxane, 1,3-
divinyltetramethyldisiloxane, 1,3-diphenyltetramethyl-
disiioxane, and a dimethylpolysiloxane having 2 to 12
siloxane units per moleéule and confaining a hydroxyl

5 group bonded to each Si in the units positioned at the
terminals. These may be used alone or as a mixture of
two or more kinds.

The treated silica fine powder to be used may
preferably have a particle diameter in the range of

10 from 0.003 to 0.1 um. Commercially available products
include Taranox-500 (a product of Tarco Co.) and
AEROSIL R-972 (a product of Nippon Aerosil Co., Ltd.).

If necessary, the above flowability improver
may be previously disintegrated using a pulverizer,

i5 and thereafter mixed and dispersed in é toner by means
of a mixing machine such as a Henschel mixer.

A binder resin to be used in the toner
includes homopolymers of styrene and derivatives
thereof, such as polystyrene, poly—-p-chlorostyrene,

20 and pelyvinvltoluene; styrene copolymers such as a
styrene/p-chlorostyrene copolymer, a styrene/propylene
copolymer, a étyrene/vinyltoluene copolymer, a
styrene/vinylnaphthalene copolymer, a styrene/methyl
acrylate copolymer, a styrene/ethyi acrylate

25 copolymer, a styrene/butyl acrylate copolymer, a

styrene/octyl acrylate copolymer, a styrene/methyl
. . M

~ -- Y
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- 25 - Based on the resulting volune average particle

size distribution, the volune average particle di aneter is determ ned.
As descri bed above, the toner kit of the 5 present invention, while it
conprises a contai ner hol ding the toner having a flowability index of
from5 to 25 % thus having a superiaofg flowability of the t oner,
can elimnate the problens such as the flying of toner around a toner
container or a copying 10 apparatus, the air pollution due to toner dust,
and .

1 methacrylate copolymer, a styrene/ethyl methacrylate

copolymer, a styrene/butyl methacrylate copolymer, a
styrene/a-chloromethyl methacrylate copolymer, a
styrene/acrylonitrile copolynmer, a'styrene/vinyl
5 methyl ether copolymer, a styrene/ethyl vinyl ether

copolymer, a styrene/methyl vinyl ketone copoclymer, a
styrene/butadiene copolymer, a styrene/isoprene
copolymer, a styrene/acrylonitrile/indene copolymer, a
styrene/maleic acid copolymer, and a styrene/maleate

iO copolymer; polymethyl methacrylate, polybutyl
methacrylate, polyvinyl chloride, polyvinyl acetate,
polyethylene, polypropylene, polyesters,
polyurethanes, polyamides, epoxy resins, polyvinyl
butyral, polyacrylate resins, rosin, modified rosin,

15 terpene resins, phenol resins, aliphatic or alicyclic
hydrocarbon resins, aromatic petroleum resins,
chlorinated paraffin, and paraffin wax. These may be
used alone or in the form of a mixture.

Particularly preferred resins include styrene-
20 acrylate resins, and polyester resins.
In particular, the following is preferred

because of its sharp melt characteristiés: A
polyester resin obtained by copolymerizing a bisphenol

derivative represented by the formula:

25 ?Hs
"H (OR) x-O‘“@‘?'@’O“ (RO) s ¥
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the remaining of toner in a container, which may occur when a toner

container is transferred or a toner is suppl i ed. 15 EXAMPLES

The present invention will be described bel ow in greater detail by

gi vi ng exanpl es (including preparation exanples). In the foll ow ng,
"part(s)" is by wei ght unl ess partLp&%a[jy referred to. 20 _
Toner Preparation Exanple 1 Pol yester resin prepared by condensation
of propoxyl at ed bi sphenol with fumaric acid 100 parts Chr om um

conpl ex conpound of 3,5-di-tert- i
1 wherein R is an ethylene or propylene group, x

and y each are an integer of 1 or more, and an
average value of x + vy is 2 to 10,
with at least a diol component and-a carboxylic acid
component selected from the group consisting of a di-
or more-basic carboxylic acid or carboxylic anhydride
and a lower alkyl ester of carboxylic acid, as
exemplified by fumaric acid, maleic acid, maleic
anhydride, phthalic acid, terephthalic acid,
10 trimellitic acid, and pyromellitic acid.

A carrier to be used in combination with the
toner in a developing unit includés, for example,
metals such as iron, nickel, copper, zinc, cobalt,
manganese, chromium and rare earth elements, whose

15 rarticle surfaces may.be oxidized or unoxidized,
alloys or oxides of these metals, and ferrites.
Particle surfaces of these carriers may be optionally
coated with resins or the like.

The carrier may have an average particle

20 diameter of from 20 to 100 um, preferably from 25 to
70 uym, and more preferably from 30 to 65 pm. In the
case when a two-component developer is ﬁsed by mixture
with a toner, the toner may be mixed in an amount of
from 2 ¥ by weight to 10 % by weight, and preferably

25 from 3 % by weight to 8 % by weight, as the toner

concentration in the developer. Good results can
NNM——
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butyl salicylic acid 4 parts 25 C I. Pignent

Yel | ow 13 1.4 parts C.l. Basic Red 1

1.8 parts - 26 - 1 C1. Pignent

Bl ue 15 1.5 parts The above materials
were provisionally m xed usi ng a Hengghel m xer, and then the m xture
was nelt- kneaded using a roll mll, at a tenperature set to

1 usually be thereby obtained: A toner concentration
less than 2 % by weight may make image density too low
to be practically usable. A toner concentration more
than 10 ¥ by weight may result in an increase in fog

5 or the flying of toner inside the machine to shorten
the lifetime of the developer.

A dye or pigment can be used as a coloring
agent of the toner. "The d&e includes C.I. Direct Red
1, C.I. Direct Red 4, C.I. Acid Red 1, C.I. Basic Red

10 1, C.I. Mordant Red 30, C.I. Direct Blue 1, C.I.
Direct Blue 2, C.I. Acid Blue 9, C.I. Acid Blue 15,
C.I. Basic Blue 3, C.I. Basic Blue 5§, and C.I. Mordant
Blue 7.

The pigment includes carbon black, Naphthol

15 Yellow S, Hanza Yellow G, Permanent Yellow NCG,
Permanent Orange GTR, Pyrazolone Orange, Benzidine
Orange G; Permanent Red 4R, Watchung Red calcium salt,
Brilliant Carmine 3B, First Violet B, Methyl Violet
Lake, Phthalocyanine Blue, First Sky Blue, and

20 Indanthrene Blue BC.

Preferred are furnace black, dis—azo yellow,
inscluble azo, and copper phthalocyaniné, which are
suited as the pigment; and basic dyes or oil-soluble
dyes, as the dye.

25 Particularly preferred pigments are C.I.

Pigment Yellow 17, C.I. Pigment Yellow 15, C.I.
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5 110[err]C. After cool ed, the kneaded product was crushed using a
hammer mll to a size of about 1 to 2 mm and then finely ground using
.ajet mll. The finely ground product was classified by neans of a DS
classifier to give a classified product (a toner) with 10 a volune
average particle diameter of 7.8 [err]m 22 - In 1,000 parts of the
above cl assified product, 7 parts of hydrophobic colloidal silica fine
powder treated with a flowability inprover hexanet hyl di si | azane was
m xed and di spersed using a 15 Henschel m xer to give a black toner with
a f1 owhbi |Bigmeémdeebiow 8134 Gali Ngityenbdpheblow 14, Eoll-oidal silica
on its toner particle surfaces. Fig.
Pigment Yellow 12, C.I. Pigment Red 5, C.I. Pigment
Red 3, C.I. Pigment Red 2, C.I. Pigment Red 6, C.I.
Pigment Red 7, C.I. Pigment Blue 15, C.I. Pigment Blue
5 16, etc.
Pérticularly preferred dyes are C.I. Solvent
Red 49, C.I. Solvent Red 52, C.I. Solvent Red 109,
C.I. Basic Red 12, C.I. Basic Red 1, C.I. Basic Red
3b, etc.
10 The toner to be used in the present invention
may be mixed with a charge controlling agent so that
its negative charge characteristics can be stabilized.
In such an instance, it is preferred to use a
colorless or pale-~color negative charge controlling
15 agent which may not affect the tone of the toner. The
negative charge controlling agent includes, for
example, organic metal complekes such as a metal
complex of an alkyl-substituted salicylic acid, as
exemplified by a chromium complex or zinc complex of
20 di-tert-butylsalicylic acid. In the instance where
the negative charge controlling agent is mixed in the
toner, it should be added in an amount of from 0.1 to
10 parts by weight, and preferably from 0.5 to 8 parts
by weight, based on 100 parts by weight of the binder

25 resin.

The flowability index of the toner can be
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6 shows the mxing tinme in a Henschel m xer, the flowability index,
and the nunber of sheets of copy 20 paper at which a film ng phenonenon
-occurred when the devel oper prepared in the foll ow ng nmanner was used.
As a carrier, ferrite particles of a Cu-Zn-Fe system were used as
cores and a styrene/ 2-et hyl hexyl -agrylat e/ met hyl nethacryl ate

copol yner was used as a 25 coat nmaterial. In a tunbling
shaker m xer T2C Type, 5 parts

1 measured by the following manner, using a powder

tester (Type PT-D, manufactured by Hosokawa Mikuron

K.X.). {Measrured in an environment of 23°C, 60 %
RH.)
5 (1) The toner is left to stand for 12 hours in the

neasurement environment, and thereafter weighed

precisely in an amount of 5.0 g.

(2) Sieves with 100 meshes (opening: 150 pm), 200

meshes (opening; 75 um) and 400 meshes (opening: 38
10 pm) are respectively set overlapping on a vibration

table.

(3) The toner precisely weighed in an amount of

5.0 g is gently placed on the sieve of 100 meshes, and

the sieves are vibrated for 15 seconds in a vibration
15 amplitude of 1 mm.

(4) The toner remaining on each sieve is gently

precisely weighed.

Weight of toner remaining
on 100 mesh sieve (g)

X 100 ......... a.
20 Weight of toner (5 g)
Weight of toner remaining
on 200 mesh sieve (g) x 100 x 3 b
5

Weight of toner {5 g)

Weight of toner remaining
25 on 200 mesh sieve (g)

Weight of toner (5 g)




.27 - 1 of the above toner having hydrophobic colloidal silica on

its toner particle surfaces and 95 parts of the carrier were mxed to
-give a devel oper. Usi ng toners and devel opers obtained by 5
changi ng the above mxing tinme, copies were taken by the use of a
commercially avail abl e col or el ectx oppat ogr aphi ¢ copyi ng machi ne
(CLC1, manuf actured by Canon Inc.). After copies were
continuously taken on 10,000 10 sheets of paper, the surface of the
photosensitfve menber was observed with an optical mcroscope to

From the above a, b and ¢, the flowability
index (%) = a + b + ¢ is determined.

The wvolume average particle diamgter of the
toner is measured in the following manner.

5 Using as a measuring apparatus a Coulter
counter TA-II Type (manufactured by Coulter
Electronics Inc.), an interface capable of outputting
number average distribution and volume average
distribution (manufactured by Nikkaki K.K.) and a CX-1

10 personal computer (manufactured by Canon Inc.) are
connected. As an electrolytic solution used in the
measurement, an aqueous 1 % NaCl solutiocon is pgepared
using first grade sodium chloride.

To carry out the measurement, 0.1 to 5 mQ of a

15 surface active agent (preferably an alkylbenzene
sulfonate) as a dispersant is added in 100 to 150 mQ
of the above aqueous electrolytic solution, and then
0.5 to 50 mg of a sample to be measured is added.

The electrolytic solution in which the sample

20 has been suspended is dispersed for about 1 minute to
about 3 minutes using an ultrasonic dispersion
machine, and the particle size distribufion of
particles of 2 to 40 um is measured by means of the
above Coulter counter TA-H TYpe, using a 100_pm

25 aperture as an aperture. The volume average particle

size distribution is thus determined.




“exami ne whether or not a filmng phenonenon had occurr ed.

Toner Preparation Exanple 2 15 A cyan toner was prepared in the
.same nanner as in Toner Preparation Exanple 1, except that 5 parts
of C.1. Pignent Blue 15 was used as a col oring agent. In a Henschel

m xer, 0.6 part of hydrophobic colloidal 25 - silica fine powder treated
with a flowability inprover 20 dinethyldichlorosilane previously

di si ntegrated using a pul verizer was m xed and di spersed in 100 parts
of a classified product with a vol une. average particle di anet er

of 8.2 [err}m A cyan tBmsedwnhtheftresabtingyvolumei agexage per¥iwde t hus
obt ai ned.
size distribution, the volume average particle

diameter is determined.
As described above, the toner kit of the

5 present invention, while it comprises a container
holding the toner having a flowability index of from 5
to 25 %, thus having a superior flowability of the
toner, can eliminate ‘the problems such as the flying
of toner around a toner container or a copying

10 apparatus, the air pollution due to toner dust, and
the remaining of toner in a container, which may occur
when a toner container is transferred or a toner is

supplied.

15 EXAMPLES
The present invention will be described below
in greater detail by giving examples (including
preparation examples). In the following, "part(s)" is
by weight unless particularly referred to.

20 Toner Preparation Example 1

Polyester resin prepared by condensation of
propoxylated bisphenol with fumaric acid 100 parts
Chromium complex compound of 3,5—di—tert¥
butylsalicylic acid

25 C.I. Pigment Yellow 13 ..

C.I. Basic Red 1

%\— 25 NOV 1996




25 Toner Preparation Exanple 3 C.I. Pignment Red 122

4.0 parts - 28 - C. 1. Sol vent
.Red 49 : 1.0 part Except for using the
above col ori ng agents, Toner Preparation Exanple 1 was repeated to
give a magenta toner with a vol ume_aygrage particle diameter 5 of 8.0
pmand a flowability index of 13 %

1 ¢.1. Pigment Blue 15 1.5 parts

The above materials were provisionally mixed
using a Henschel mixer, and then the mixture was melt-
kneaded using a roll mill, at a temperature set to

5 110°C. After cooled, the kneaded product was crushed
using a hammer mill to a size of about 1 to 2 mm, and
then finely ground using a jet mill. The finely
ground product was classified by means of a DS
classifier to give a classified product (a toner) with

10 a volume average particle diameter of 7.8 um.

In 1,000 parts of the above classified
product, 7 parts of hydrophobic colloidal silica fine
powder treated with a flowability improver
hexamethyldisilazane was mixed and dispersed using a

15 Henschel mixer to give a black toner with a
flowability index of 18 %, having hydrophobic
colloidal silica on its toner particle surfaces. Fig.
6 shows the mixing time in a Henschel mixer, the
flowability index, and the number of sheets of copy

20 paper at which a filming phenomenon occurred when the
developer prepared in the following manner was used.

As a carrier, ferrite particles bf a Cu-Zn-Fe
system were used as cores and a styrene/2—ethylhexyl
acrylate/methyl methacrylate copolymer was used as a

25 coat naterial.

In a tumbling shaker mixer T2C Type,.s parts

2 5 NGOV 1935




'Cbnparative Toner Preparation Exanple 1 In Toner Preparation

Exampl e 1, the m xing time for mxing and dispersing the flowability
-inprover by neans of a Henschel m xer was shortened to 10 1 minute. As
result, a toner with a flowability i ndex of 52 % was obt ai ned.

A devel oper was prepared and copi es werestaken according to the

procedure in Exanple 1. As a result,

area in the 15 peripheral direction of the photosensitive drum after

continuous copying on 1,000 sheets of paper. The phot osensi tive drum

was observéad wofhthR8 apévéatoner h&vihgsheaeophobdrf icadldiatala £ilidang

phenonmenon was

10

i5

20

25

on its toner particle surfaces and 95 parts of the
carrier were mixed to give a developer.

Using toners and developers obtained by
changing the above mixing time, copies were takenlby
the use of a commercially available color
electrophotographic copying machine (CLC-1,
manufactured by Canon Inc.).

After copies were continuously taken on 10,000
sheets of paper, the surface of the photosensitive
menber was observed with an optical microscope to
examine whether or not a filming phenomenon had
occurred.

Toner Preparation Example 2

A cyan toner was prepared in the same manner
as in Toner Preparation Example 1, except that § parts
of C.I. Pigment Blue 15 was used as a coloring agent.
In a Henschel mixer, 0.6 part of hydrophobic colloidal
silica fine powder treated with a flowability improver
dimethyldichlorosilane previously disintegrated using
a pulverizer was mixed and dispersed in 100 parts of a
classified product with a volume averagé particle
diameter of 8.2 um. A cyan toner with a flowability
index of 15 % was thus obtained.

Toner Preparation Example 3

C.I. Pigment Red 122

a

white |ines appeared on the inmage



seen. 20 ' Ef fects on the discharge perfornmance achi eved by
the conbination of the toner obtained in the above preparation
.exanples with the toner container of the present invention will be
descri bed bel ow by gi ving exanpl es and conparati ve exanples. 25
Exanmple 1 A toner containergdaving the structure as

- 209 -
1 ¢.I. Solvent Red 49 1.0 part
Except for using the above coloring agents,
Toner Preparation Example 1 was repeated to give a
magenta toner with a volume average particle diameter

5 of 8.0 um and a flowability index of 13 %.

Comparative Toner Preparation Exanmple 1

In Toner Preparation Example 1, the mixing
time for mixing and dispersing thé“flowability
improver by means of a Henschel mixer was shortened to

10 1 minute. As a result, a toner with a flowability
index of 52 % was obtained.

A developer was prepared and copies were taken
according to the procedure in Example 1. As a resuit,
white lines appeared on the image area in the

15 peripheral direction of the photosensitive drum, after
continuous copying on 1,090 sheets of paper. The
photosensitive drum was observed with an optical
microscope to confirm that a filming phenomenon was
seen.

20 Effects on the discharge performance achieved
by the combination of the toner obtained in the above
preparation examples with the toner confainer of the
present invention will be described below by giving
examples and comparative examples.

25 Example 1

A toner container having the structure as

REPLACEMENT SHEET
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shown in Figs. 1, 2A, 2B and 3 was used. The sl ope angle [err] of the
flow control edge was 118[err]. The body 1 and t he di scharge openi ng
-menber 5 were integrally formed of a styrene/butadi ene copol ynmer. The
5 discharge opening nenber 5 (43 nmx 108 nm, having an area of
4,644 mierr]), had three discharge openings 4 of 17 mm x 34 nm each
(area: 578 mmferr]). A sealing nenber - 29made of pol yurethane was adhered
to the surface of the di scharge openi ng nenber 5. The shutter nenber

3, 10 forned of an ABS resin, had two openings 4a of 17 mm Xx 31 mMm

each, and fitted to the dlscharge openlng 5 througq the fitting
menber 8 nade o hoyit viR dhigenel - ' nd was used. he slop

angle 8 of the flow control edge was 118°. The body 1
and the discharge opening member 5§ were integrally
formed of a styrene/butadiene gopolymer. The

5 discharge opening member 5 (43 mm x 108 mm), having an
area of 4,644 mmz), had three discharge openings 4 of
17 mm x 34 mm each (area: 578 mmz). A sealing member
made of polyurethane was adhered to the surface of the
dischérge opening member 5. The shutter member 3,

10 formed of an ABS resin, had two openings 4a of 17 mm x
31 mm each, and fitted to the discharge opening member
5§ through the fitting member 8 made of polypropylene.
The fitting member 8 had three openinés 4b of 19 mm x
32 mm each.

15 The discharge opening member 5 was provided
Wwith two flow control edges of 22 mm high, 40 mm long
and 17 mm wide each. The slope 7 had dimensions of 20
mm X 40 mm, and the wall surface 6 had dimensions of 7

mm X 40 nmm.

20 The body 1 was 200 mm high, 100 to 300 mm long
and 48 to 55 mm wide.
The black toner (400 g) obtained in Toner
Preparation Example 1 was put in the above toner
container in a fill of 60 %, and toner discharge tests
25 were carried out under the following conditions.

The toner container was filled with‘400 g of

REPLAGEMENT SHEET
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The fitting nmenber 8 had three openings 4b of 19 mm x 32 mm each. 15

The di scharge opening nenber 5 was provi ded with two flow contro
edges of 22 mm high, 40 mmlong and 17 mm wi de each. The slope 7 had
di mensi ons of 20 mmx 40 mm and the wall surface 6 had di nensions of
7 mmx 40 mm 20 The body ¥%was 200 mm hi gh, 100 to 300 mm
| ong and 48 to 55 nm wi de. The bl ack toner (400 g)
obtai ned in Toner Preparation Exanple 1 was put in the above toner

: : : 5 .
ARV SRR R R A R PR R R A

minutes using a wvibrator. This was done on the
assumption that fhe toner may have been agglomerated
or become tight after it has been left to stand for a

5 long period of time as it is held in the container, or
as a result of transpértation.

Subsequently, the container was gently dropped
10 times from a heidﬁt of about 10 cm, and further
rolled by 180° with repetition of 10 times. This

10 operation is carried out before the toner is
discharged. This was done taking account of the
effect of making the toner in the container untight.
Thereafter, the shutter member 3 of the container was
pulled so that the toner held fherein was discharged

15 out of the container, and the time taken for the
discharging was measured.

For the purpose of_practical machine tests,
the toner.kit was fitted on a full-color
electrophotographic éopying machine (CLC-200,

20 manufactured by Canon Inc.), and the state of the
toner being discharged was observed.

In Example 1, the discharge timé in which the
toner was entirely discharged was 23 seconds. In the
practical machine tests carried out by fitting the

25 toner kit of Example 1 on the electrophotographic

copying machine, the toner was rapidly intrdduced into

25 NOV 1996




The. toner container was filled with 400 g of

- 30 - 1 the toner. The container was vibrated for about 10

m nutes using a vibrator. This was done on the assunption that the
toner may have been aggl oner at ed or become tight after it has been

left to stand for a 5 long period of timg,as it is held in the container,
or as a result of transportation.

the body of the copying machine without spouting and
also the toner did not contaminate the inside of the
machine.f

Examples 2 to 5 and Comparative Examples 1 and

2, as shown below in Table 1, were also carried out in

the same manner as in Example 1. Results obtained are

shown together in Table 1.

A toner kit comprises a toner for developing
electrostatic image and a toner container. The toner
10 has a flowability index of froﬁ 5 to 25 % and the
toner container is.provided at a discharge opening
thereof with a flow control edge at least part of
which has a slope with a slope angle @ of from 110° to
160° with respect to-the plane of the discharge

15 opening.




t he

3 of

nmenber

S
effect of making the

t he shutter
hel d therein was di scharged

10 tinmes froma hei ght
di schargi ng was

rolled by 180[err] with repetition of 10
machi ne tests,

el ect r ophpt ogr aphi ¢ copyi ng

EEegfter,
e toner
and the tinme taken for the

Th
For the purpose of practical

pull ed so that t

out of the container,

neasur ed.

operation is carried out before the toner

the container was gently dropped
di scharged. This was done taking account of the

10

Thi s
In the container untight.

t he cont ai ner was

of about 10 cm and further
15
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éO manuf actured by Canon Inc.), and the state of the t oner being

di scharged was observed. In Exanple 1, the discharge tine in
whi ch the toner was entirely discharged was 23 seconds In the
practical machine tests carried out by fitting the toner kit of

capibly introduced into o e - 80BN ”‘5“11IIIII|||||1|||IIHIIIITI1III“’a

1  WHAT IS CLAIMED IS:

1. A toner kit comprising a toner for
developing electrostatic image and a toner container,

wherein said toner has a flowability index of from 5

5 to 25 ¥ and said toner container is provided at a
discharge opening thereof with a flow control edge at
least part of which has a slope with a slope angle &
of from 110° to 160° 'with respect to the piane of the
discharge opening.

10
2. The toner kit according to Clainm 1,
wherein said toner has a flowability index of from 10
to 23 % and said flow control edge has a slope with a
slope angle & of from 110° to 150°. |
15
3. The toner kit according to Claim 1,
wherein said toner is mixed with a hydrophobic
colloidal silica fine powder.
20 4. The toner kit according to Claim 1,

wherein said toner has a volume average particle

diameter of from 5 to 10 um.

5. The toner kit according to Claim 1,
25 wherein said toner container has a plurality of flow

control edges at discharge openings.

This Sheet Has Been'R, THIS SHEET HAS BEEN
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t he body of the copying machi ne without spouting and al so the toner

did not contamnate the inside of the machi ne. . Exanpl es
‘2 to 5 and Co anples 1 and 5 2, as shown below in Table 1,

were al so car Wmﬁmmu Gl”!ll}he same manner as in Exanple 1. Results

obt ai ned are in Table 1. A toner kit
conprises a toner for developlng 'éﬁgbf?ostatic | mge and a toner
cont ai ner. The toner 10 has a flowability index of fromb5 to 25 % and the
toner container is provi ded at a di scharge. opening thereof with a

flow contro] edge at t ; '&Pdf@? foSEPRERWth a slope
angle [err] of fron111§?erri %(}éﬂer kﬁ&xﬁggr W th respect t6 the plane of
the discharge wherein said toner container has a shutter member

slidably inserted and a fitting member for fitting

said shutter means to the body of the toner container.

5
7. The toner kit according to Claim 1,
wherein the toner container is filled with said toner
by not more than 80 % of its capacity.
10 8. The toner kit according to Claim 1,

wherein the toner container is filled with said toner

by not more than 70 ¥ of its capacity.

9. The toner kit according to Claim 1,
15 wherein the toner container is filled with said toner

by 50 to 65 % of its capacity.

10. The toner kit according to Claim 1,
wherein the toner container is provided with a flow
20 control edge of from 30 to 60 mm in length, from 10 to

40 mm in height and from 10 to 25 mm in width.

11. The toner kit according to Claim 1,
wherein the toner container has a plurality of
25 discharge openings each having an area of from 5 x

A/100 to 20 x A/100 based on the area A (mmz) of the

This Sheet Has Been Rep THIS
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15 openi ng. - 32 - [err]

- 35 - e e i
|
O 0 O
1 discharge opening member.
12. The toner kit according to Claim 1,

wherein the toner container i) has a plurality of

5 discharge'openings each having an area of from 10 x
A/100 to 15 x A/100 based on the area A (mmz) of fhe
discharge opening member, ii) has a plurality of flow
control edges of from 30 to 60 mm in length, from 20
to 30 mm in height and from 15 to 20 mm in width each,

10 and iii) is filled with a toner by 50 to 65 ¥ of its
capacity, said toner having a flowability index of

from 10 to 23 % and mixed with hydrophobic colloidal

silica fine powder.

15 13. The tomer kit according to Claim 12,
wherein the toner container comprises a body formed of
a styrene copolymer, a discharge opening member formed
of a styrene copolymer, a flow control edge formed of
a styrene copolymer, a shutter member formed of an ABS
20 resin or AS resin, and a fitting member formed of a

polypropyvlene; and said toner contains a polyester

resin as a binder resin.

25
heet Has Been Replaced
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33 - What is clained is: 1. Atoner kit conprising: a toner

for devel oping an el ectrostatic i mge, wherein said toner has a

vol une average particle dianeter from5 to 10 [err]m said toner
bei ng m xed wi th a hydrophobic colloidal silica fine powder and
the resulting m xed toner has a fl owabi3éty index from5 to 25% and
a toner container for holding said toner, wherein said t oner
cont ai ner includes a body provided with a di scharge opening with a

fl ow control edge at |east paMONBR KRTch has a slope with a slope
angle [err] from 110[ err Wi th respect to the plane of
the dis- char ge openi ABSERACT OF T DISCLOSYIRE further

i ncludes a shutter nenber slidable with respect to t he di scharge

opening, a fitting nmenber for fittin said shutter [ to said
body of said toner & t°ne%dﬁ¥%iﬁ%$P5£ﬂe% eEPPRY ﬁ%ﬁbé?v?ggggggling a joint
provi ded at a sition between_ sai hyt . beppand s d body of
sai d toner coﬁ?@??&ﬁ?sgﬁﬁff *magesggﬁi%gEﬁéﬁgggbﬁgeﬁﬁsran&gpenfhg portion

to allow hddea t P0Gkl L1 {EPVEARERUGE ERSmObSEDagge%0RAAI REe
toner container is provided at a discharge opening
thereof with a flow control edge at léast part of
which has slope with a slope angle ¢ of 110° to
160° with respect to the plane of the discharge

opening.

FIGURE 1
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" 2. The toner kit according to claim1, wherein said toner has a
flowability index of from1l0 to 23% and said flow control edge has a sl ope

_Wwith a slope angle Oof from 110[err] to 150[err]. 3. The toner kit
according to claim1, wherein said toner container has a plurality of flow
control edges at discharge openings. 4. The toner kit according to
claim1l1, wherein the toner container-ilsSilled with said toner by not nore
than 80% of its capacity. 5. The toner kit according to claim1l, wherein
the toner container is filled with said t.oner by not nore than 70%of its
capacity. 6. The toner kit according to claim1l1l, wherein the toner
container is filled with said toner by 50 to 65% of its capacity. 7.

The toner kit according to claim1l1l, wherein the toner container is
provided with a flow control edge of from30 to 60 mMmin length, from 10
to 40 mmin height and from10 to 25 mmin w dth. 8. The toner kit
according to claiml1l, wherein the toner container has a plurality of

di scharge openings each having an area of from 5XA/100 to 20XA/ 100 based
on the area A (mMmR2) of the d|r <

<
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- 34 - 9. The toner kit according to claim1l, wherein the toner
container i) has a plurality of discharge ope nigs each having an area of
from 10XA/ 100 to 15XA/ 100 based on the area A (mjerr]) of the discharge
opening nenber, ii) has a plurality of flow control edges of from30 to 60
mmin length, from20 to 30 nmin height and from15 to 20 nmin width
each, and iii) is filled with a toner by 50 to 65%of its capacity, said
toner having a flowability index of from 10 to 23% and mi xed with

hydr ophobi c colloidal silica fine powder. . 10. The toner kit according to
claim9 wherein said body of said toner container is forned of a styrene
copol ymer, said di scharge op&fing nenb@a is forned of_3 styrene copol yner,
said flow control edge is forphed of a dt said shutter

menber formed of ==
q—
A
8 A==k
FIG 2A
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an ABS resin or AS resin, and said fitting nenber is forned of a

pol ypropyl ene; and said toner contains a polyester resin as a binder resin.
11. The toner kit according to claiml1l, wherein said sealing nenber
conprises an elastic material. 12. The toner kit according to claim1,
wherein said sealing nmenber conprises a pol yurethane. 13. A toner kit
conpri si ng: a toner for devel oping an_electrostatic inage, wher ei n
said toner has a flowability index from™ to 25% and a toner

contai ner for holding said toner, wherein said toner container includes
a body provided with a di scharge opening with a flow control edge at

| east part of which has a slope with a slope angle [err]from 110 to
160[err] with respect to the plane f the dis- charge opening and said
toner container further i ncludes a shutter nmenber slidable with respect
to the di schar gegopeni ng it iag nmenber for fitting said shutter
menber to said body ok_sai cyrit ai ner and a sealing nenber for
sealing a joint previ ge a position bePween said shutter nmem

ber and said body of sSW® \ i ]

an opening portion to al ’ ough the di scharge
openi ng. 14. The tong Ki 6 P % Wherein said




“oner has a fl owabi lity index from10 to 23% and said fl ow control edge has

a slope with a slope angle [err]Jof from 110[err] to 150[err] . 15. The
-toner kit according to claim 13, wherein said toner container has a
plurality of flow control edges and di scharge openings. 16. The toner kit

according to claim 13, wherein said toner container is filled wwth said
toner to not nore th 80%of its capacity.

- 35- 17. The toner kit according to claim 13, wherein said toner
container is filled with said toner to not- nore than 70%of its capacity.
18. The toner, kit according to claim 13, wherein said

50+

401

FLOWABILITY INDEX (%)
)
3]
|

1 2 . 3 4
0 I

MIXING TIME IN HENSCHEL MIXER (MINUTE)
1000 3000 o ¥
| |
SHEETS  SHEETS "_“"NO e
WITH 10000 SHEETS
A

FILMING PHENOMENON OCCURRING NUMBER (23°C/60%RH) ~

FIG. 6




ALk eiv. ©
toner container is filled with said toner to 50 to 65%of its capacity.
19. The-toner kit according to claim 13, wherein said toner container is
provided with a flow control edge of from30 to 60 mmin length, from 10
to 40 mmin height and from10 to 25 mmin w dth. 20. The toner kit
according to claim 13, wherein said toner container has a plurality of
di scharge openings located in a di scharge opening portion of "Said toner
cont ai ner, each of the discharge openings having an m“ﬁullummlmoo
to 20xA/ 100, where A is the area inq4nits of mﬂerr]aﬂ

opening portion. 21. The toner kit according to claim?13,°¢wterdin®sald
toner container (i) has a plurality of discharge openings |ocated in a

di scharge openi ng por tywah: Bfcl8al.d jf.oner: container, each of the discharge
openi ngs having an area ednek@RAIAXMIA00 to 15 XA/ 100, where Ais the
area in units of mnfery l;opkr 1A HhoOBGLEC 2QP QUMY RS tluggg | i) has a
plurality of flow contrgly.ed8 dt akr ae\g) a%}a Cb 6cig0 Mmin length,
from20 to 30 mmin hei ] dand(|||)is

filled with toner to 5 6%%?53313 0@@9 ica

having a fl ow
phob| c col |l oi dal

eoz?'f

ability index of froml 1
silica fine powder. itgq &gg ac(g Pﬁf g to cI %1 wherein said
body of said toner Cor}:[t%h&eéon%ggr tl'or ol %d%ggu?%herem said

toner container includes a body provided with a
discharge opening with a flow control edge at least
part of which has a slope with a slope angle 6from
110° to 160° with respect to the plane of the dis-
charge opening and said toner container further
includes a shutter member slidable with respect to
the discharge opening, a fitting member for fitting
said shutter member to said body of said toner
container and 2 sealing member for sealing a joint
provided at a position between said shutter mem-
ber and said body of said toner container, said
sealing member having an opening portion to allow
the tomer to flow through the discharge opening.

2. The toner kit according to claim 1, wherein said
toner has a flowability index of from 10 to 23% and said
flow control edge has a slope with a slope angle fof
from 110° to 150°.

3. The toner kit according to claim 1, wherein said
toner container has a plurality of flow control edges at
discharge openings.

4. The toner kit according to claim 1, wherein the
toner container is filled with said toner by not more
than 80% of its capacity.

5. The toner kit according to claim 1, wherein the
toner container is filled with said toner by not more
than 70% of its capacity.

6. The toner kit according to claim 1, wherein the
toner container is filled with said toner by 50 to 65% of
its capacity.

7. The toner kit according to claim 1, wherein the
toner container is provided with a flow control edge of
from 30 to 60 mm in length from 10 to 40 mm in height
and from 10 to 25 mm in width.

8. The toner kit according to claim 1, wherein the
toner container has a plurality of discharge openings
each having an area of from 5XA/100 to 20 A/100

based on the area A (mm?) of the discharge opening
member.
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pol ymer, the di scharge opening-portion conpri ses a styrene copol yner,

A1 ow control
conpri ses an

prises a pol ypropyl ene,
bi nder resin.

said shutter menber

eg\%g (r:grsr}oLi i(rasaﬁ“mnmmuﬂuma ai d fi t;[I ng nmenber com

23. The toner

kit according to claim 13, wherein said

sai d

and sal & tane™ céntains a polyes- ter resin as a

seal i ng nenber conprises an elastic material. 24. The toner kit according
to claim 13, wherein said sealing memder conprises a pol yurethane.

* * "% * *

9. The toner kit according to claim 1, wherein the
toner container i) has a plurality of discharge openings
each having an area of from 10X A/100 to 15XA/100
based on the area A (mm?) of the discharge opening

* member, ii) has a plurality of flow control edges of from

30 to 60 mm in length, from 20 to 30 mm in height and
from 15 to 20 mm in width each, and iii) is filled with a
toner by 50 to 65% of its capacity, said toner having a
flowability index of from 10 to 239 and mixed with
hydrophobic colloidal silica fine powder.

10. The toner kit according to claim 9 wherein said
body of said toner container is formed of a styrene
copolymer, said discharge opening member is formed of
a styrene copolymer, said flow control edge is formed
of a styrene copolymer, said shutter member formed of
an ABS resin or AS resin, and said fitting member is
formed of a polypropylene; and said toner contains a
polyester resin as a binder resin.

11. The toner kit according to claim 1, wherein said
sealing member comprises an elastic material.

12. The toner kit according to ¢laim 1, wherein said
sealing member comprises a polyurethane.

13. A toner kit comprising:

a tomer for developing an electrostatic image,
wherein said toner has a flowability index from 3 to
25%; and

a toner container for holding said toner, wherein said
toner container includes a body provided with a
discharge opening with a flow control edge at least
part of which has a slope with a slope angle éfrom
110° to 160° with respect to the plane of the dis-
charge opening and said toner container further
includes a shutter member slidable with respect to
the discharge opening, a fitting member for fitting

“said shutter member to said body of said toner

- comtainer and a sealing member for sealing a joint
provided at a position between said shutter mem-
ber and said body of said toner container, said
sealing member having an opening portion to allow
the toner to flow through the discharge opening.

14. The toner kit according to claim 13, wherein said
oner has a flowability index from 10 to 23% and said

flow control edge has a slope with a slope angle Gof
from 110° to 150°

15. The toner kit according to claim 13, wherein said
toner container has a plurality of flow control edges and
discharge openings.

16. The toner kit according to claim 13 wherein said
toner container is filled with said toner to not more th
80% of its capacity.
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17. The toner kit according to claim 13, wherein said
toner container is filled with said toner to not more than
70% of its capacity.

18. The toner kit according to claim 13, wherein said
toner container is filled with said toner to 50 to 65% of
its capacity.

19. The toner kit according to claim 13, wherein said
toner container is provided with a flow control edge of
from 30 to 60 mm in length, from 10 to 40 mm in height
and from 10 to 25 mm in width.

20. The toner kit according to claim 13, wherein said
toner container has a plurality of discharge openings
located in a discharge opening portion of said toner
container, each of the discharge openings having an
area of from 5XA/100 to 20X A/100, where A is the
area in units of mm?2 of the discharge opening portion. -

21. The toner kit according to claim 13, wherein said
toner container (i) bas a plurality of discharge openings
located in a discharge opening portion of said toner:
container, each of the discharge openings having an
area of from 10X A/100 to 15X A/100, where A is the
area in units of mm? of the discharge opening portion, i)
has a plurality of flow control edges that are each from
30 to 60 mm in length, from 20 to 30 mm in height and
from 15 to 20 mm in width, and (iii) is filled with toner
to 50 to 65% of its capacity, said toner having a flow-
ability index of from 10 to 23% and being mixed with
hydrophobic colloidal silica fine powder. _

22. The toner kit according to claim 21, wherein said
body of said toner container comprises a styrene co-
polymer, the discharge ‘opening portion comprises a
styrene copolymer, said flow control edge comprises a
styrene copolymer, said shutter member comprises an
ABS resin or an AS resin, and said fitting member com-
prises a polypropylene, and said toner contains a polyes-
ter resin as a binder resin.

23. 'The toner kit according to claim 13, wherein said
sealing member comprises an elastic material.

24. The toner kit according to claim 13, wherein said

sealing member comprises a polyurethane.
* * * * *
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