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Toner Kit v 
BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention ~elates to a toner kit 

in which a toner used in an image foraing process such 

as eleotrophotography is held in a container. The 

toner kit of the present invention enables rapid 

discharge of toner from the containe~, and also =akes 

• smaller the quantity of a toner that may relllain in the 

container. Hence, a toner can be ~apidly fed to an 

image forming apparatus such 8$ a copying machiner and 

also a toner loss can be decreased. 

Related Background Art 

Toners used in electrophotography and 

containers for holding the toners have been often 

~evelaped and studied 1n respectively separate 

research sections. Fo~ th1$ reason, research sections 

for developing toners have made ef fo~~s on 

20 imp~ove•ents in toner characteristics in 

electrophotography, and have taken no account of the 

performance with which a toner is held in, or 

discharged fro~, a toner containe~. 

On the other hand, research sections in charge 
£· 

25 of toner containers have paid much attention to 

readiness in handling containers in physioal 
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1 distributjon, cost reduction, and de$igning. 

Fo~ example, a toner container •anufactured 

taking account of only a fill of a toner can be filled 

with a toner by 90 % or aore of its inne~ volume. 

5 Since, however~ it is difficul~ to make ·the container 

hold a toner in a quantity of 100 % of its inner 

volume. there ~emains a small space in the container. 

Because of this 5pa~e, the toner can move in the 

container, but tends to agglomerate or gather to one 

10 side during storage or in the co~~se of 

transportation. This tendency is remarkable in a 

toner with a poor"'flowability. In order to prev>ent 

aggl.ollleration or the like of toners, it is required to 

shake a container several ttmes when used. However, 

l5 even when a container has been shaken, blocking ~enda 

to occur in the vicinity of an opening of the 

container. Desired results can not be expected so 

much even with use of a container whose inne~ wall has 

been made to have a greater smoothness so that a toner 

20 can be a~oothly di$cnarged. 

In another example, tor the purpose only of 

lowering the cost for packaging without taking account 

of toner characteristics, a toner is filled in an 

amount as lEU"ge ~s possible for the volum.e of a 
s 

25 con~ainer and an opening cf the container is made as 

small as possible. However1 an attempt to ~ake the 
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10 of toner in a copying machine is increaaed • 

Reproductions ob~ained by eiectropbotography 

are ~eq-~ired to have a high resolution, have no 

blurred er thickened cha:racter i.age o~ fine-line 

image of docW11.ents or drawing$, have a high density, 

15 have a good gradation at solid areaa, and are tree 

froa image stain (so-called fog) at whi~e areas. 

Under such circWllstances, it ha$ been studied 

in recent years to ~ake saaller the average particle 

dia>aeter o~ a toner for the purpose of improvjng the 

20 resolution. In usual jnstances, the finer the average 

particie dia~eter of a ~oner is made, the lower the 

flowability of a toner becomes. This tends to result 

in an inhibition of rapid triboelectrio charging 

between a toner and a ca~~ier, cause fog or spots 

25 around image, and brings about a lowering of ~ransfer 

rate or cleaning properties. 

THIS SHEET HAS BEEN 
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1. When a copy is taken with an 

electrophotographic copying apparatus, using a toner 

having a small particle dia.eter, a good toner image 

with a high ~esolution can be obtained at the.initial 

5 stage, but an edge effect that brings about an 

emphasized outline of a tone~ i•age may occur after 

copying on several ten thOU$and sheet5 of paper, 

tending to result in'a lowering cf gradation, 

sharpness, and solid-area ~niformity. Pa~ticularly 

10 under conditions of a high hum.idity, this tends to 

give a poor toner i~age with conspicuous fog and spots 

al"Ound image. Horeo~er, it is not preferable that the 

inaide of a machine is contaminated because of the 

flying of a toner insufficiently charged. In 

15 partioular1 the above phenomenon is remarkable in the 

full-color copying that requires a large toner 

consumption. 

This occurs because the toner has so poor 

flowability that no rapid triboeleet~ic 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 non-uniform 

charges js b~ought about and these toners participate 

in development. 

25 The poorness in f lowability of a ~oner may 

cause agglome~ation of a fed toner in a feed hopper or 

·"" .. · 
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opening s•al1er tend$ to cause ~n ill effect that the 

toner reaains in the container in a greater 

propor~ion. In o~der to eliminate these p~oblems, one 

may contemplate that the flowability of a toner is 

increased so that the discharge performance of the 

toner can be improved. When the f lowability ot a 

toner has been 1mproved, an ill influence ~ay 

so~etiaes be caused such that the charge 

characteristics of the toner is lowered or the flying 

of tone~ in a copying iaaohine is increased. 

Reproductions obtained by elect~ophotography 

a~e req~ired to nave a high resolution, have no 

blurred or thickened ChiU'~cter image or tine-line 

iaage of docwaents Qr drawings, have a high dens!ty~ 

15 have a good gradation at solid areas~ and are t~ee 

from image stain (sa-oalled fog) at white areas. 

Under such circu:instances, it has been studied 

in recent years to make smaller the average particle 

diameter of a toner for the purpose of imp~oving the 

20 ~esolution. In usual instances, the finer the average 

particle diame~er of a toner is made. the lower the 

flowabilit:y of a toner becomes- Tbis tends to resul't 

in an inhibition of rapid triboelectric ch~rging 

between a toner and a carrier, cause fog or spots 
ll 

25 around i•age, and brings about a lowering of transfer 

rate or cleaning properties. 

• 
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1 feed pipe. This not only may obs~ruct $mooth 

tran$port of ~he toner and smooth feed of the toner, 

but also may give a possibility that a conveyor screw 

in the feed pipe is broken beca~$e of the blocking of 

5 the toner. 

10 

As methods used for the pu~pose of eli•inating 

snoh diff icultiee caused by toners, there is a method 

in which fine partic1es of an oxide $UCh as $i1ioon 

oxide, titanium. oxide or aium.inwa oxide are mixed in a 

toner as a flowabi1ity i•prover. When any of these 

oxides is mixed in a toner~ the tlowability of the 

toner is ce~tainly ~•proved, co~pared with an instance 

in which none of them is added. If r however, the 

oxide is ~erely •ixed in a toner, ~he flowability of 

15 the toner can not be suff 1ciently im~roved, so•etimes 

20 

causing the difficulties as stated above. 

This occurs presumably because the flowab1lity 

i~prover is not uniformly imparted ~o particle 

surfaces of ~he toner. 

When the toner to which no flowability 

improver i~ uniformly imparted is ~~ed, the toner and 

the flowability i~prover gradually fo~m a fil~y thin 

coating beca~se of an external force produced by a 

mean$ such as a cleaning blade. bringing about a .. 
25 fllming phenomenon. 

If the flowability improver is insufficiently 

'!\t• l l::K • ff J <J 
·~ .,_., 
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1 disper$ed. the flowaoility improver is not un!fo~mly 

strongly adhe~ed to toner particle stll"faces. so that a 

liberated f lowabili~y improve~ or an agglomerate of 

the flowability improver is eleo~ro$tatically adhered 

5 to the surface of a photosensitive member. As a 

result, a fil~ is formed on the photosensitive me~ber 

by an external force to arfect the de~e1op~ent . 
.. . .. 

S'Q'MMARY·OF THE INVENTION 

10 An object of the present il\vention is to 

provide a novel toner kit that can eliminate the qbove 

proble.!11s. ~· 

Another object of the present invention is to 

provide a tone~ kit in which a toner with a s~all 

15 f lowability index is held in a toner container having . 

a flow control edge and which is capable of achieving 

superior toner discharge pe~formance. 

The pre$ent inveation provides a tone~ kit 

comprising a toner for developing elec~rostatic image 

20 and a toner container, wne~ein said toner has a 

flowability index of fro• 5 to 25 % and said toner 

container is provided at a di$Cha~9e opening tnereof 

with a flow con~rol edge at least par~ of which has a 

slope with a slope angle 8 of from 110~ to 1so• with 
fj 

25 respec~ to the plane of the discharge opening. 

iiiiiim1nr 
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1 BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings; 

Fig. 1 3chematically illust~ates a cross 

section of an example of a toner containe~ used in the 

5 toner kit of the present invention; 

10 

15 

Fig. 2A schematically illustrates the top of a 

fitting ~e•ber naving a shutter member, and Fig. 2B 

schematically iliustrates the back of the fitting 

member; 

Fig. 3 is a sectional en1arged view of 

discharge openings of a toner containe~ and the 

vicinity of the discharge openings; 

Figs. 4 and 5 are perspective views to 

illustrate forms of flow control edges: and 

Fig. 6 is a graph to show the flowability 

index of a developer in an instance whe~e a developer 

is prepared by mixing a toner and $ilica by means of a 

Henschel mixer. and the relationship between filming 

phenomenon occurring number in i11tage reproduction 

20 tests and the flowability index of a developer. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The tlowability index of a ton~r refers to an 

index showing how uniformly and strongly a flowability 
G 

25 improver is adhered to toner pa~tiele surfaces when a 

f lowability improver has been added to' a toner 
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1 containing at least a resin and a colo~ing agent and 

having a volume average particle diameter of from 5 to 

10 µm. The smalle:t" the nusnez•ical values o.f the 

flowability index are, the more unifor~ly and st~ongly 

5 the flowability improver is adhered and the 

flowability is improved. ~he flowability of a toner 

can be improved when the flowability index is 

controlled to be froa 5 to 25 ·%", and preferably frotit 

10 to 23 %, so that the triooelectric charging between 

10 tone~ and carrier rapid1y takes place. Hence, the~e 

oocu~s no fog that may be caused by a toner non-

uniformly charged or a toner with insufficient 

charges, there occurs no flying of tonerr an image a:t 

a solid area can be uniform, a sharp toner image oan 

15 be obtained, and continuous copying may cau$e less 

image deterioration. Moreover, a good'transfer ra~e 

can be achieved, a high image density can be obtained, 

cleaning properties are ao good that no image stain 

caused by defective cleaning may occur. and also 

20 smooth tran$pOrt and feeding of toner can be a$SU~ed. 

25 

The fil~ing to a photosensitive ~ember that may be 

oause~ by the tlowability i&p~over can be prevented 

because of strong adhesion of the tlowability i~prover 

to toner particles. 

Thus, in view of the discharge performance 

~equired when a toner is discharged from· a ~oner 

I 
' .... ~·· 
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l container and the develop~en~ performance required 

wnen a toner is used in an electrophotographic copying 

machine, it is i•portant to $et the flowability index 

to be from 5 to 25 % in ~espect of a toner having a 

5 volwne average particle diaJ11eter of fro~ 5 to 10 µm, 

and preferably from 6 to 9 µm. 

When the toner with a f lowability index of 

from 5 to 25 ~ is held in a toner container provided 

w1th a flow control edge at its di$Oharge opening, the 

10 toner may be spouted and discba~ged straight to the 

outside of a toner container, depending on the 

structure of the toner container, in paxticular, the 
"1· 

structure of flow control edges. so that an 

electrophotographic copying machine connected to the 

15 container may be con~aminated with the toner o~ the 

toner may fly inside the machine. In another type of 

structu~e of flow control edges, the toner tends on 

the other hand, to·· stagnate inside the container and it 

Eay so~etimes occur that the toner stops flowing in 

20 the container befo:t;"e even a half amount of the toner 

contained therein is discha~9ed. and can not be 

discharged even it the container is shaken. 

As an example for the toner kit of ~he present 

invention, Figs. 1, 2A, 26 and 3 illustrate cross 

" 25 ~eo~ions of a toner container having the structure 

that can sufficiently exhibi~ the effect of the 

lii1rnr1nr 
, ' ', I~ ,f 
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l 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 opening 4 from which the tone~ is 

5 discharged. 

The toner container is provided with a 

plu~ality of flow control edges 2 {two edges in Pig. 

1) connected to a·discharge opening •ember 5 having 

the discharge o~enings 4. It is also provided at a 

10 lower part of the discharge opening me~ber 5 with a 

15 

fitting member 8 for titting a shutter me~ber 3 

slidably inserted ~nd having an opening 4a so that the 

discharge opening 4 can be cont~olled to be opened or 

closed. 

In Fig. 1, the body l and the di$oharge 

opening •e•be~ 5 are integrally foraed, and the shaded 

part thereof may preferably be •ade of a styrene 

resin. The shutter meaber 3 may prefe~ably be ma.de of 

an acrylonitrile-butadiene-styrene copolymer (ABS 

20 resin) or an acryloni~rile-styrene copolymer (AS 

resin). The fitting member 8 equipped with the 

shutter •ember 3 may preferably be au.ade of a 

polypr9pylene resin. It is p~eferred for the fitting 

•eaber a to be equipped with a ~ealing ~ember $ for~ed 

D 
25 of an elastic ~aterial such as a polyurethane so that 

the close contact between the fitting ae~ber 8 and the 

....... 

...... 
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1 discharge opening ~ember 5 can be enhanced. The 

shutte~ me~ber 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 botto• 

5 plate of the discharge opening member 5, respectively, 

10 

are col!tmunicated thl."ough each other, so tlNlt the toner 

insjde the body 1 is discharged. 
.. 

The toner container Jaay prefe~ably be tilled 

with toner by not ao~e than ao %, more preferabiy not 

~o~e than 10 ~, and still more p~eferably from 50 to 

65 %; ot the capaci~y defined by the space la in which 

the toner is held. A £ill more than eo ~ results in a ..... 

great decrease in the space through which the toner 

can move, so that the toner tends to unde~go b~idging 

15 even if it has a low flowability index, and, in lllany 

20 

instance$, it becomes diff1cu1t for the toner to be 

di$charged in its enti~ety if the toner container is 

rollingly shaken upward and downward only several 

times. 

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 flow control 

edges shown in Fig. 1. 

The flow control edges 2 play an important 

25 roll to control the digcharging of a toner. Their 

approp~iate construction, for~ and number depend upon 

• 
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l the powder characteristics of the toner to be held in 

the containei:-. 

In ~he case of the toner having a small 

flowability index and capable of ve~y ~eadily flowing 

5 as intended in the present invention, the construction 

10 

of a flow control edge greatly influenoes the 

discharge performance of the toner. 

Figs. 4 and 5 show examples of the 

aonst~uction 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 so• 

with ~espect ~o the discharge opening melUber 5, and 
~· 

has a slope 1 connecting at th& top of the wall 

su~face 6. The angle formed here between the slope 1 

15 of the flow control edge 2 and the plane of the 

discharge opening of the discharge opening me~ber 5 is 

represented by a slope angle 8. 

~he slope angle 8 1s applicable in the range 

of fro~ llO• to 1so•. and preferably from 110• to 

20 . 150 •• 

lf the angle is less than 110•. the toner is 

discharged straight to the outside of the container 

oecause of a good tlowability of the toner when the 

dischat'ge opening 4 is opened by the snutte~ member 3. 

25 Fo~ example, when a to.rfer held in the container is 

t~ansferred to another. con~ainer or when a ~oner is 
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1 fed to an electrophotographic copying ~achine, the 

toner •ay be spouted, making it i~possible to well 

con~rol the tlow of the toner. Hence, the toner can 

not be successfully int~oduced into another container 

5 or into the copying a~paratus~ causing the flying of 

l.0 

toner around another cQntainer or the copying ~achine, 

the a1~ pollution due to ~oner d.Ust, and the 

contamination of hands, fingers arid clothes of 

o,perators. 

If the angle is more than 160•, the toner may 

be discharged at an appropriate flow velocity at the 

initial stage because~.of a. law toner discharge effect. 

The flaw veiooity, however, i• gradually lowered, so 

that the toae~ can no~ be discharged in its entirety 

15 at the final stage and tends to remain in the 

20 

container. When thee is •ore than loo•, the toner 

~av remain, in an extreme inatance1 at a rate reaching 
~ 

abou~ a half of the q~antity of the toner initially 

held in the container. 

In the present invention. it is al$o possible 

to use a tlow control edge nav1ng the fo~m as &hown in 

Fig. s. A slope 7 of the flow control edge shown in 

Fig. 5 has no wall surface 6, and hence the angle e 

formed )n relation to the discharge opening me~ber 5 
6 

25 ~ay be made larger than tbat in the embodi~ent shown 

in Fig. 4. 

This Sheet Has Been Rep~ced 
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The flow control edge 2 c~n bring about better 

results when it l$ provided in a large number 

depending on the correlation with the area of the 

opening. 

In the toner container according to the 

present invention1 the flow control edge 2 ~ay 

pr&terabiy have a 1ength of f~om 30 to 60 llm, a height 

of from 10 to 40 D\Ja tµreferably from 20 to 30 m:m.), and 

a width of fro~ 10 to 25 :mm (preferably from 15 to 20 

10 mm}. The toner container may preferably have a 

15 

plurality of discharge openings each having an area of 

froDl 5 x A/100 to..,.20 x A/100, and preferab.ly from 10 x 

A/100 to 15 ~ A/100, based.on the area A (llUll2 ) of tne 

discharge opening ~e~ber 5. 

In order to obtain the toner acco~ding to the 

presen~ invention, having a flowability index of from 

5 to 2$ %, the four factors of i) a toner having a 

volWQe average particle diam.eter of fro~ 5 to 10 µm, 

preferably from 6 to 9 ~-, ii) a kind and am.ount of a 

20 t lowabi 1 i ty i.mprov·er. iii ) a type of a mixing machine, 

and iv) conditions under which the toner and ~he 

f lowability i~prover are mixeo may be approp~iately 

combined. The stated flowability index ean be thus 

achieved. 

25 As the mixing machine, it is possible to use 

an apparatU$ as exemplified by a rotary blender, a 

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

blender, a double-col'n blender, a ribbon blender, a 

paddle blender, a vertical ribbon blender. a Nauter 

mixer, Henschel mixer, a aicrospeed mixer, and a flow-

S. jet mixer . 

The flowability i~prover includes fluorine 

resin powders such as vinylidene fl~oride fine powder, 

and polyte1::rafluoroet"hylene fine powder; fatty acid 

•etal $alts suoh as zinc stearate, caloiwa stea~ate~ 

10 and lead stearate; metal oxides s~oh as zinc oxide 

powder; silica fine powde~s such as silica produced by 

the wet prooess,~silica produced by the dry process, 

and treated silica obtained by applying a surface 

treatment to the above silica with a treating agent 

15 such a$ a s1lane coupling agent, a titanium. coupling 

agen:t or a silicone oi 1. 

A p~efe~~ed f lowability 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 Sllica. Fo~ example, it is produced 

25 

by utilizing thermal decomposition o.JCidation of 

silicon tetrachloride ga$ in oxyhydrogen flame. A 

basic reaction scheme thereof is shown below. 

SiC14 + 2H 2o + o2 ~ Si02 + 4HCl 
IJ 

In this production process, it is also 

possible to ob~a~n a composite fine powde~ comp~ised 
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l of silica and a different ~etal oxide, using, for 

example, a different metal halide such as aluminu~ 

chloride o~ titaniWll. chlo~ide in combination with a 

silicon halide. In the pre$en~ invention, the silica 

5 includes the products thu~ prepared. 

The $1lica may preferably have a pa~ticle 

dial!l.eter in the range of from 0.001 to 2 ~~, more 

p~eterably fro• 0.002 to o.i·µm~ and particularly 

preferably from 0.003 to 0.1 µ.m. in terms of an 

10 average primary particle dianeter. A silica fine 

powder having a particle diam.ete~ within such a ~ange 

should be used. 

Colnllleroially available silica fine powders 

p~oduced by vapor phase oxidation of a silicon halide 

15 includef for example, thO$e on the market under the 

following t~ade names. 

AEROSIL 130, 200, 300, 380, TT600* MOX170, MOX80, 

COK84 (products of Nippon Aercsil Co., ttd.). 

ca-0-SIL M-5, MS-'1, MS-'75, HS-5, BH-6 (products of 

20 Cabot Co.). 

Wacker HOK N2Q, V15, NlOE, T30, T40 (products of 

Wacker-Chemie G~bh) . 

D-C Fine Silica (a product of Dow-Corning Corp.). 

Fransol (a p~oduct of F~ansil Co.). 
/.s 

25 It is further preferred to use a treated 

silica fine powder obtained by applying a hydrophoblc 

· ...... 
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treat•ent to the above silica fine powder produced by 

vapo~ phase oxidation of a silicon halide. In this 

treated silica fine powder, particularly preferred is 

a p~oduct obtained by treating the silica fine powder 

so as to giv·e a hydrophobicity in the l:'ange of :fro111 30 

to SO as measured by ethanol titration. 

A ~ethod for making the silica fine powder 
.-. 

hydrophobic includes·a ~ethod in which it is t~e~ted 

with an organic silicon co~pound capab1e of reacting 

10 with, or being physically adsorbed on, the silica f~ne 

powd.er. 

A preferred ~ethod includes a 111ethod in which 
'>:· 

the silica fine pcwder produced by vapor phase 

oxidation of a silicon halide is treated with an 

15 organic $ilicon cc~pound. 

Examples ot such an organic silicon compound 

are hexam.ethyldisilazaner ti:im.ethylsilane, 

ti•et~ylcblo~osjlane, timethylethoxysilane, 

diaethyldichlorosilane~ methyltrichlorosilane, 

20 al1yldimethylchlorosi1ane, allylphenyldichlo~osilane, 

benzyldi~ethylchlorosilane, bromo•ethyldimethylchloro-

silane, a-chloroethylt~ichlorosilane1 p-chloroethyl~ri­

chlorosilane, chlo~omethyldi~etnylchlo~osilane, 

triorgano$ilyl mercaptan. ~rimetbylsilyl mercaptan, 

25 triorganosilyl acrylate, tinyldimethylacetoxy$ilane, 

dimethylethoxysilane. dimethyld!•etho~ysilane, 

· ...... -
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l diphenyldiethoxysilane. hexaJD.ethyldisiloxane, 1,3-

divinyltetram.ethyldisiloxane, 1,3-diphenyltetra~ethyl-

disiloxane, and a dimethylpolysiloxane having 2 to 12 

siloxane units per molecule and containing a hyd~oxyl 

5 group bonded to each Si in the units positioned at the 

ter•inals. These ~ay be used alone or as a mixture of 

two or ~ore kinds. 

The treated silica fine powder to be used may 

preferably have a particle diameter in the range of 

10 fro~ 0.003 to 0.1 µm. Co:mmercially available products 

include Taranox-500 (a product of Tarco co.) and 

ABROSIL R-972 (a product of Nippon Aerosil Co., Ltd.) • .,. 
If .. necessary, the above flowabi lity iI1L.prover 

~ay be p~eviously disintegrated U$ing a pulver1%er, 

15 and thereafter mixed and dispersed in a toner by means 

of a mixing machine such as a Henschel •ixe~. 

A binde~ resin to be used in the toner 

inciuaes homopoly~ers of $tyrene and derivatives 

thereof, such a$ polystyrene. poly-p-ohlorostyrene, 

20 and polyvinyltoluene: styrene copolymers such as a 

styrene/p-chlorostyrene copolYJller, a styrene/propylene 

copolymer. a styrene/vinyltoluene copolymer, a 

sty~ene/vinylnaphthalene copolymer, a ~tyrene/methyl 

acrylate copolymer, a styrene/ethyl aoryla~e 

25 copolYlJl.er. a styrene/bu\yl acrylate oopoly~er, a 

styrene/oc1:yl acrylate copolymer, a sty1·enefmethyl 

1iiiffi!Nlf 
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1 methac~ylate copolymer, a 5tyrene/ethyl ~ethacrylate 

copolymer, a styrene/butyl methaorylate copolymer, a 

5tyrene/a-chloromethyl methacrylate copoiym.e~, a 

styrene/ac~ylonit~ile copolymer, a styrene/vinyl 

5 me~hyl ethe~ copolymer, a styrene/ethyl vinyl_ ether 

copol!{Bler, a styrene/methyl vinyl ketone copolymer, a 

styrene/butadiene copolymer, a styrene/isoprene 

copolymer, a styrene/acrylonitrile/indene copolym.e~. a 

styrene/maleic acid oopolyme~. and a $tyrene/:maleate 

10 copolyiaer; polym.ethyl methacrylate, polyb~tyl 
. 

methacrylate, polyvinyl chloride, polyv!nyl acetate, 

polyethylene, polypropylene, polyesters, ,,,, 

polyurethanes, polyamides, epoxy resins, polyvinyl 

buty~al, polyacrylate resins, rosin, &odified rosin, 

15 terpene resins, phenol resins, aliphatic or alioyclic 

hyd.roca.l"bon resins. aram.atic pe~roleuQ resins, 

chlo~inated paraffin, and paraffin wax. These may be 

used alone or in the form of a mixture. 

Particularly preferred resins ~nclude sty~ene-

20 acrylate resin$, and polyester re$ins. 

:25 

In particular. the following is preferred 

beca~se of its sharp ~elt characteristics; A 

polyester resin obtained by copolymerizing a bisphenol 

derivative ~epresented by the for~ula: 
~ 

C H :3 

·H (OR) x-0-0-~-0--o- (RO) ,H 
C II -3 
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1 wherein R is an ethylene or propy1ene group, x 

and y each a~e an integer of 1 or aore, and an 

average value of x + y is 2 to 10~ 

with at l.eas't a diol component and a -carboxylic acid 

5 component selected fro• the group consisting of a di-

or ~ore-ba$ic carboxylio acid or carboxylic anhydride 

and a lower alkyl ester of carbo~ylic acid, as 

exe~plified by fumario acid, maleic acid, maleio 

anhydride, phthalic acid, terephthalic acid, 

10 tri~ellitic acid, and pyro•~llitic acid. 

A carrier to be used in combination with the 

toner in a developi~g ~nit includes, for exa111.ple, 

~etals such aa i~on, nickel, copperJ zinc, cobalt~ 

manganese, chromium and rare earth elements, whose 

15 particle surfaces •ay be o~idized 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 diamete~ of f~om io to 100 µm, p~eferably from 25 to 

70 µJ!l. and more preferably fro~ 30 to 65 µln. Xn the 

case when a two-component developer is used by mixture 

with a toner, the toner may be mixed in an amount of 

fro~ 2 % by weight to 10 ~ by weight, and preferably 
Ii 

25 fro~ 3 % by weight to 8 % by weight, as the ~oner 

concent~ation in the developer. Good ~esults can 

ili'iii1ii mr1r . ·:. ,··., .. · 
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l U$Ua11y be thereby obtained. A toner concentration 

less than 2 % by weight may make image density too lo~ 

to be practically usable. A tone~ concentration more 

than 10 % by weight may result in an increase in fog 

5 or the flying of tone~ inside the machine to shorten 

the lifetime of the developer. 

A dye or pigll\ent can be used as a coloring 

agent of the toner. "The dye 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.t. 

Direct Blue 2,' C.I. Acid Blue 9, C.I. Acid ~lue 15, 

C.I. Basic Blue 3,~C.I. Basic Blue 5, and C.I. Mordant 

Blue 7. 

The pigmen~ includes carbon black, Naphtho1 

15 Yellow S, Han~a Yellow G, Pe~manent Yellow NCG, 

Permanent Orange GTR. Fyrazolone Orange, Benzidine 

Orange G, Permanent Red 4R, Watchung Red calciua salt, 
.. 

Brilliant Cax-mine 3B, Fir$t Violet B, Methyl Violet 

Lake, Phthalocyanine 2lue, First Sky Blue, and 

20 Indanthrene. Blue BC. 

Preferred are rurnace black, dis-azo yellow, 

insoluble azo, and copper phthalocyan1ne, which are 

suited as the pigment; and basic dyes or oil-soluble 

dyes, as the dye. 
tr< 

25 Pa~ticularly preferred pigments are C.I. 

~igment Yellow 17, C.I. ~igmen~ Yellow 15, C.t. 

liliil1iiijf 
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1 Pigment Yellow 13, C.I. Pi9Jnent Yellow 14, C.I. 

Pigment Yellow 12, C.I. Pi9J1lent Red 5, C.I. Pigment 

Red 3, C.I. Pigto.ent Red 2, C.I. Pigment Red 6, C.I. 

Pigment Red 7, c.I. Pigment Blue 15, C.I. Pigment Blue 

5 16, etc. 

10 

Particularly preferred dyes are C.I. Solvent 

Red 49, C.I. Solvent P.ed 52, C.I. Solvent ~ed 109, 

C.I. Basic Red 12, c;1. Basic Red 1, C.I. Basic Red 

3b, etc. 

The toner to be used in the present invention 

may be ~ixed with a charge controlling agent $0 that 

its negative charge~charaeteristics can be stabilized. 

In such an instance, it is preferred to use a 

colorless or pale-color negative charge control1ing 

15 agent which may not affect the tone of the toner. The 

negative charge contro1ling agent includes, for 

example, organic metal complexes such a$ a metal 
~ 

complex 0£ an alkyl-substituted salicylic acid, as 

exemplified by a chromium co~pleK or zinc co~plex of 

20 di-tert-bu~ylsaljcylic acid. In the instance where 

the negati~e cnarge controlling agent is mixed in the 

~oner, it should be added in an aJnount of from 0.1 to 

10 parts by weight, and p~eferably fro= 0.5 to a parts 

by weight, based on 100 parts bv weight or the binder 

25 resin. 

The f lowabiljty index of the toner can be 

·~· 

;•: 
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l measured by the following ~anner, using a powder 

te$ter (Type PT-D, manufactured by Hosokawa Miku.ron 

X.K.), (Mea$~ured in an enviromnent of 23°C, 60 % 

RH.} 

5 (l) The tone~ is left to stand for 12 hours in the 

measu~ement en~irorunent, and thereafter weighed 

precisely in an amount of 5.0 g, 

(2) sieves with 100 ~eshea (opening: 150 µ•), 200 

meshes (opening: 75 µm) and 400 meshes (opening: 38 

10 µm) a~e respectively set overlapping on a vibration 

table. 

($) The toner precisely weighed in an ~ount of ..... 

5.0 g is gently placed on the sieve of 100 meshe$1 and 

the sieves are vibrated for 15 seconds in a vibration 

15 airLplitude of t m~. 

20 

2S 

(4) The toner re~aining on each $ieve i$ gently 

p~ecisely weighed. 

Weight of toner remaining 

on 100 ~esh sieve (g) 

Weight of toner {5 g) 

Weight of toner re~aining 

on 200 mesh sieve (g) 

Weight of toner (5 g) 

Weight of toner remaining 

on 200 lnesh e.ieve~ (g) 

Weight ot toner (5 g) 

--···· - ......... . 

x l C>O • - • • • • • • • • a. 

x 100 x 

x 100 x 

3 

5 

1 

5 

... - . b. 

. . .. . . c .. 

It 
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Prom the above a, b and c, the flowability 

index (%) = a + b + c is deter~ined. 

The ~olume average particle diameter of the 

toner is ~easu.red in the following manner. 

Using as a ~easuring apparatus a Coul~er 

counter TA-II Type {~anufactUl"ed by Coulter 

Bleo~ronics Inc.), an interface capable of outputting 

number average distribution and volUllle average 

dist~ibution (manufactured by Nikkaki K.K.) and a cx-1 

personal computer (manufactured by Canon Inc.) are 

connected. As an electrolytic solution used in the 

~easurement, an ~eou$ 1 % NaCl solution is prepa~ed 

using first grade sodium chloride. 

To carry out the measurement, O.l to 5 -~of a 

15 surface active agent (prefe:r-ably an alkylb~nzene 

sulfona~e) as a disper$ant is added in 100 to 150 ~~ 

of the above aqueous electrolytic solution, and then 
.. 
0.5 to 50 mg of a ~aaple to be measured is added. 

The electrolytic solution in which the aaJ11.ple 

20 has been suspended is di$persed for about 1 -inute to 

abo~t 3 ~inutes U$ing an ultrasonic dispersion 

machine, and the particle size dist~ibution of 

particles of 2 to 40 µm is neasured by mean$ of the 

above Coulter counter TA-ff Type, using a 100 µ~ 

IY 
25 aperture as an aperture. The volume ave~age pa~ticle 

size distribution is thus dete~mined. 

...... 

1ii~ilii 
. ,· ·. 
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Based on the resulting volu~e average particle 

size distribution, the volume average particle 

dialtleter is deter•ined. 

As described above, the toner kit of the 

5 present invention, while it comprises a container 

holding the toner having a flowability index ot from 5 

to 25 %. thus having a superior flowability of the 

toner, aan eliminate·the p~obleas such as the flying 

of toner around a tone~ container or a copying 

10 appa~atus, the air pollution due to toner dust, and 

the remaining of tone~ in· a container, which m.ay occu~ 

when a toner con~ainer is tran$ferred o~ a ~oner is 
~ 

supplied. 

15 SXAMPL&S 

20 

25 

The present in~ention will be described below 

in greater detail by giving exaraples (including 

preparation exam.ples). In the following, "part(s} 11 is 

by weight unless particularly referred to. 

Toner Preparatjon Example l 

Polyes·ter resin prepared by condensation of 

propoxylated bisphenol with fumaric acid 

Chromium complex co~pound of 3,5-di-tert-

butylsalicylic acid 
{; 

C.I, Pigment Yellow 13 

C.I. Basic aed 1 

100 parts 

4- parts 

1. 4 parts 

1. a parts 
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l C.I. Pigment Blue 15 1.5 parts 
. 

The above materials were provisionally mixed 

using a Henschel ~ixer, and then the mixture wa$ me1t-

kneaded using a roll mill, at a te•pe~ature set to 

5 llOPC. Afte~ cooled, the kneaded p~oduct was crushed 

using a hamm.er mill to a size of about 1 to 2 m~, and 

then finely ground using a jet mill. The finely 

ground product was clas$ified by Aeans of a os· 

clas:sifier 't:o give a classified product (a toner) with 

10 a vol~e average pa~ticle diameter of 7.8 µ~. 

ln 1, 000 p·arts of the' above classi:fied 

product, 'l parts of.,, hydi:ophobio colloidal silica fine 

powder treated with a flowability i~prover 

hexaJ11.ethyldisilazane wa5 mixed and dispel'sed using a 

15 Henschel ~ixer to give a black toner with a 

flowability 1ndex of 18 %, having hydrophobic 

co1loidal silica on its toner particle surfaces. Fig. 

6 shows the mixing time in a Henschel •ixer. the 

f lowability index, and the number of sheets of oopy 

20 · paper at which a f ilaing pheno•enon occurred when the 

developer prepared in the following ~anner was used. 

As a car~ier, ferrite pa~ticle$ of a c~-zn-Fe 

sy$tem wers used a$ cores and a styrene/2-ethylhexyl 

ac:c-ylate/211.ethyl methacrylate copolyme·r was used a.s a 

25 coat material. 

In a tu~bling $haker ~ixer T2C Type, 5 parts 
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1 of the above toner having hydrophobi~ colloidal silica 

on its toner particle surfaces and 95 parts of the 

carrjer were mixed to give a developer. 

Using toners and developers obtained by 

5 changing the above mixing time. copies were taken by 

10 

15 

the use of a comme~cially available color 

electrophotographic copying ~achine CCLC-1, 

~anufactured by Canon Inc.). 

After copies were continuously taken on 10,000 

sheets of paper, the surface or the photosensitive 

member was observed with an optical ~ioroscope to 

examine whether or not a filming pheno~enon had .. 
occurred. 

Toner Preparation &xa~ple 2 

A cyan toner was prepared in the same ~anner 

as in Toner Preparation ~ple 1, except that 5 parts 

of C.I. Pigment Slue 15 was used as a coloring agent. 

In a·· Henschel mixe:.t', o. 6 pa.t"t of hy~ophobic colloidal 

silica ~ine powder treated with a flcwabili~y !mprover 

20 d1methyldiohlorosilane previously disintegrated using 

25 

a pulverizer was mixed and dispersed in 100 par~s of a 

classified p~oduct with a volu~e ave~age pa~ticle 

diameter ot 8.2 µm. A cyan ~oner with a flowability 

indeK of 15 % was thus obtained. 
(;· 

Toner P~eparation Example 3 

C.I. Pigment Red 122 4. 0 parts· 
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C.l. Solvent aed 49 1.0 par't 

Except for using the above coloring agents, 

Toner Preparation Example l was repeated to give a 

magenta toner with a volum.e average particle diameter 

5 of a.o µm and a flowability index of 13 ~. 

10 

Compa~ative Toner Preparation Example l 

tn Toner Preparation Example 1, the mixing 
.. 

tiae tor :ndxing and dispersing t:hir· f.lowability 

improve~ by means of a Henschel aixer was shortened to 

1 minute. As a result, a toner with a tlowability 

index of 52 % was obtained. 

A develope~_was p~epa~ed and copies were taken 

acco~ding to the procedure in Example 1. As a result, 

white lines appeared on tbe i~age area in the 

15 peripheral direction of the photosensitive drum., afte~ 

20 

25 

continuous copying on 1,000 sheets of paper. The 

photoseneitive drum. was ob$erved with an optical 

~icroscope to contirm that a filming pheno~enon was 

seen. 

Effects on the discharge perfor~ance achieved 

by the combination of the toner obtained in tne a~ove 

preparation exam.ples with the toner container of the 

present invention will be described below by qiving 

exa.m.ples and co~para~ive examples. 

Example 1 

A toner container having the st~uctu~e as 

Thisf$heet Has Been Replaced 

' lill~lll~ 11111111111 

I I _, ... • Ii "- ~~.,,, 

"i..J • ...... 
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l shown in Fjgs. l, 2A, 2B and 3 was used. The slope 

angle 8 of the flow control edge was 11a•. The body 1 

and the discharge opening member 5 were ~ntegrally 

formed of a styrene/butadiene copolymer. ~he 

5 discharge opening member 5 (43 ~m x 108 mm), having an 

area of 4,644 mllt 2 ), had three disoha~ge openings 4 of 

17 lllDl x 34 m.m each (area: 578 llUl.
2 ). A sealing member 

10 

15 

20 

made of polyu.rethane·was·adhered to the surface of the 

discharge opening Me~ber 5. The shu~ter me~ber 3, 

for~ed of an ABS resin, had two openings 4a of 11 m.m x 

31 l2llll each, and fitted to the discharge opening ~embe~ 

5 th~ough the fitt~ng me~ber e made of polypropylene. 

The fitting aem.be:r 8 had three openings 4b of 19 lnlD. x 

32 nua each. 

The discharge opening member 5 was provided 

with two flow control edges of 22 m• high, ~o m..m long 

and 17 mm wide each. The slope 1 had dimensions of 20 

~- x 40 llUD., and the wall surface 6 had dimensions of 1 

.llUlt x 4 0 llOl1 • 

The body 1 was 200 ~m high, 100 to 300 ~m long 

and 48 to 55 mm. wide. 

The black tone~ (400 g) obtained in Toner 

Preparation !xa.ni.ple l was put in the above toner 

contajner in a f~ll ot 60 %, and toner discharge tests 
(j 

25 were carrie~ out under the following conditions. 

The ~oner container was filled with 400 g of 

' 
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1 the toner. The container was vibrated for about 10 

minutes using a vibrator. This was done on the 

assumption that the toner may have been agglome~ated 

or become tight after it has been left to stand fo~ a 

5 long period of time as it is held in the container, or 

as a result of tran$portation. 

Subsequently, the container was gently dropped 

10 ti~es fro~ a height of about 10 cm, and further 

rolled by 180D with repetition of 10 times. This 

10 operation is carried out beto~e the toner is 

discharged. This was done taking account of the 

effect of making t~e toner in the containe~ untight. 

The~eafter, the shutter me~ber 3 of the container was 

pulled so that the toner held therein was discharged 

15 out of 'the container, and the t im.e tak'en for the 

discharging was measu~ed. 

For the pu~pose of practical machine tests, 

the toner kit was fitted on a f~ll-color 

electropbotographic copying machine (CLC-200. 

20 manufactured by Canon Inc_), and the state of the 

toner being discharged was o~served. 

In Example 1, the discharge time in which the 

toner was enti~ely discharged was 23 seconds. In the 

p~actical machine tes~s carried out by fitting the 
(; 

25 toner kit of Example l on the electrophotographic 

copying ~achine, the toner was rapidly introduced into 
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the body of the copying machine without spouting and 

also the toner did not contaminate the inside of the 

machine •• 

Examples 2 to 5 and Comparative Bxalll.ples 1 and 

2, as $hown below in Table 1, were also car~ied out in 

the same manner as in Example 1. Results obtained are 

shown together in Table l. 

A ~oner kit co~prises a toner for developing 

electros~atic image and a toner container. The toner 

has a f lowability index of fro~ 5 to 25 % and the 

toner container is provided at a discharge opening 

thereof with a flow control edge at least pa~t of 
~ 

which has a slope with a slope angle B of from 110• to 

1eo• with ~espect to· the plane of the discharge 

openjng. 

THIS SHEET HAS BEEN 
REPLACED 
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Table l 

Die-
charge 
time 
(sec.) 

r< 
0 (JI 

Discliarge -tesl: · ---

Remaining Practical machine test 
toner Discharge (II} 

(%) .''performance 
Example: 

1 Black toner* 18 l18 23 0 Good None 
?. II 18 130 32 0 Good None 
3 Cyan t one1•** 15 123 26 

" 
0 Good .None 

4 Magenta toner*** 13 148 
5 t,\ 11 13 ll5 

29 0 Good None 
14 0 Slightly None 

spouted 
comparative Example: 

l Black toner* 1.8 

1 Black toner*"'** 52 

16'1 

120 

49 About 30% toner 
caused bridging 
around.discharge 
openings. 

About 60 % toner was not 
discharged even after 
one minute. 

J?oor • None 
Toner remains 
con5iderably. 

*prep-ared-Tn Toner Prepa.rat1on Bxample._1_____ ('.C) Angle tormea-between 
flow control edge and 
discha~ge member, see 
Remarks (l) 

** prepared in Toner Preparation Exa~ple 2 
*** prepared in Toner Preparation Kxample 3 

**** p~epared in Comparative Toner Preparation Example 1 

Reinal"'ks 
( 1) : 

( 2) : 
( 3) : 

{II) Flying in machine, 
contamination around 
m.aohine 

Flow oontrol edges used in Example$ 1, 2 and 3 and Comparative Examples 1 and 2 
had the forin shown in ~ig, 4; and those used .in Examples 4 and 5 1 Fig. 5. 
Toner containers were constructed as shown in Fig. 1. 
Toner was used in a fill of 400 g in every case so that results can be seen 
under the same condition. .,. 
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* C L M S * 

1 WHAT IS CLAIMED IS: 

1. A toner kit comprising a toner for 

developing electrostatic image and a toner container, 

wherein said toner b.as a f lowability index of from 5 

5 to 25 % and said toner container is provided at a 

discharge opening thereof with a £low control edge at 

leaat part of which has a siope with a slope angle e 
.. 

of from 110· to 160'" ·with respect to the pHme of the 

discha~ge opening. 

10 • 

15 

20 

2. The tone~ kit according to Claim 1, 

wherein said toner~has a flowability ind.ex of from 10 

~o 23 % and said flow control edge ha$ a slope with a 

slope angle 8 of f~o• 110· to 150·. 

3. The toner kit aecor~ing to Claim l, 

wherein said toner is aixed with a hydrophobic 

co'lloidal silica fine powder. 

4. The toner kit according to Clai~ l, 

wherein said. tone~ has a volume average particle 

diameter of fro~ S to 10 µm. 

5. The toner kit according to Claim l, 

~ 
25 whe~ein said tone~ container ha$ a plurality of flow 

control edges aT discha~ge openings. 

·-··········· -
-···· .... ······ --··· 
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* C L M S * 

l 6. The toner kit according ~o Claim 1, 

wherein said toner container has a shutter •ember 

slidably inserted and a fitting ~ember fo~ fitting 

said $h~tter means to the body of the ~oner container. 

5 

7. The toner kit according to Claim 1, 

wherein the toner container is filled with said tone~ 

by not more than 80 ~ of its capacity. 

10 8. The toner kit acco~ding to Clai~ t, 

·wherein the toner container is filled with said toner 

by not 1o~e than 70 % of its capacity . .... 

9, The toner kit aeco~ding to Clai~ l, 

15 wnerein the toner container is filled with said toner 

by 50 to 65 % of its capacity. 

10. The tone~ kit according to Claim 1~ 

wherein tbe toner container is provided with a tlow 

20 control edge of from 30 to 60 mm in length, f~om 10 to 

40 mm in height and froa 10 to 25 ll2.m in width. 

11. The toner kit according to Cla~m l, 

wherein the toner container has a plurality of 

25 discharge openings eact having an area of fro~ 5 x 
2· 

A/100 to 20 x A/100 based on the area A {m~ ) of the 
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l d~scharge opening ~ember. 

12. The toner kit according ~o Claim l, 

wherein the tone~ container i) ha5 a plurality of 

5 discharge openings each having an area ot fro• 10 x 

A/100 to 15 x A/100 based on the a~ea A (~a2 ) of the 

10 

15 

discharge opening me~ber, ii) has a plUl'ality of flow 

control edge$ of from SO to 60 DuiL in length, from 20 

~o 30 JJUI in height and from 15 to 20 :mm in width each, 

and iii) is filled with a toner by 50 to 65 % ot its 

capacity, said toner having a flowability inde~ of 

frea 10 to 23 ~ an~ mixed with hyd~ophobic colloida1 

silica fine powder. 

13. The toner kit according to Claim 12, 

wherein the toner container comp~isea a body for~ed of 

a styrene copolYJDer, a di5charge opening me•ber for~ed 
.. 

of a styrene copolvmer, a flow control edge formed of 

a styrene copolymer, a shutter member for~ed of an ABS 

20 resin or AS re$in, and a fitting member fo~med of a 

polypropylene; and said toner contains a polye$ter 

resin as a binde~ ~esin. 

25 

• 
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