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\ 1 TITLE OF THE INVENTION 
fl 

- .j -

Toner for OevelQpingv~lectrostatic Ch~ge 

Image 

5 BACKGROUND OF THE INVENTION 

Field of ~he Invention 

This invention relates to a toner tor 

developing electrostatic cha;r:ge·latent images in the 

electrophotograpbic method or the electrostatic 

10 recording method. 

Related Baokg~ound Art 

In toners for develop~ng electrostatic charge 

images, sinoe it is difficult to obtain stable 

ohargeability with the binder resin alone used 

15 therefor. it has been practiced~ to add a charge 

controllable substance such as a dye or a pig~ent for 
r 

controlling the toner to dei;ilred t;r:iboelec:tric 

chargeability . 

As ~he compound for controlling.the positive 

20 charging of the toner practically applied in this 

-field of art, there is a n!grosine type dye. On the 

other h~nd a~ the compound for controlling negative 

chargeability of the toner, the~e ~ay b~ included 

metal cqntaining co~pounds as disclo$ed in Japanese 

25 Patent Publication Nos. 45-26478 and 55-42752. Th~se 

compounds have excellent characteristics among the 

---THIS SHE~;---AS 8--:--
, < ' I !::EN 

REPLACED 

lil006 c.. 



[ RECEIVED 0Z/ZZ ze:q3 1996 AT 533959q PASE 7 (PRINTED PAGE 7 > ] 
22/02 '96 13:44 FAX +49 39 532611 TBK - lruENCHEN 

~ . 
:- ,, 

1 charge controllable substances p~oposed in the prior 

art with respect to the perfo~mance of imparting 

charges ~o tone~ particles. an¢ could p~ovide a toner 

capable of giving practically satisfactory images in 

5 as copying •~chine or a ~age printer under ordinary 

environaental conditions. 

However, under the progress of 

pe~$Onalization~ speed acceleration, •~lti-

functionali%ation in image for~jng devices according 

10 to the elect~ophotographic •ethod or the electrostatic 

reco~ding •e~hod, it has been demanded to have a toner 

which has •ore ~cellent environ~ental stability, good 

durability $tability and can give an image_ having high 

iaage density without fog, enriohed in ~esolving power 

15 with sharp contrast and also excellent in gradation 

reproducibility- Various develop~ng met~od, including ry 

not only the positive developing method1 the analog 

developing •ethod, but also the reversal developing, 

the digital developing, the low potential developing 

ao have been used. 

With minitu~izatjon and personalization, 

tQners are used increasingly in places where there is 

no air conditioning unde~ high tem.pe~at~re and high · 

hWllidity in tropical districts or under low 

25 temperature and low humidity in in1and districts, and 

must give stably images of high quali~y even under 

iii ii ii~ 
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1 seve~e environ•ent. Further, wit~ acceleration of 

s 

speed, images of high quality must be provided 8tably, 

while standing use of a large~amo~nt of the toner ~t 

one time and continuous use over a lona ter•. 

The perto~•ance demanded for the toner is not 
' 

only developability, but various sta~ting ~aterials 

have been emp1Qyed for improving fixing 

characte~1st1o$~ off-set ~esistance. cleaning 

characteristics, antiblocking characteristics. With 

10 $UCh improve~ents, the t~iboelectric charges on the 

.material.are greatly ohanged and the function 0£ the 

charge controlling agent is not sati$facto~y only with 

the function of enhancing the charges 0£ the toner, 

but it has been demanded to "control•• constantly the 

15 charged amount of the toner. 

Onder such situation, t~e i.age fo~~ing method n 

employing a magnetic toner containing magnetic powder 

in the toner has been frequently used. With the 

progress of such technique, jt has been desired to 

ao have a ina.gnetic toner having well controlled 

ehargeability. 

SUMMARY OF THE INVENTION 

An object of the present invention is to 

25 provide a toner which can give a stable toner i~age 

without influence from changes i~ envirorunent such as 
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1 te•perature change, humidity change. 

Another object ot the present invention is to 

provide a toner which is excellent in durability and 
9 

can give a constantly stable image even in continuous 

s use for a long term. 

A further object of the present invention is 

to p~ovide a toner which gives a toner elU'iched in 

resolving power and fine line ~eproducib~l!ty. 

Still an.other object of the present invention 

10 is to provide ~ toner which js constantly hign iu 

density and without fog .. 

A still furthe~ object of the present 

invention is to provide a tone~ which is oapable of 

forming a toner image revealing densely fine iaage and 

15 ~evealing sharply an image such as graphic image. 

Still another object of the present invention 
~ ~ 

is to provide a toner which can apply to both low 

speed machine and high speed machine. 

A still further object of the present invention 

20 is to provide a toner witho~t lowering in pertormanoe 

even when left to stand for a long term. 

According to the present invention, there is 

provided a toner fo~ developing electro$tatic latent 

images, comprising: 

25 100 part$ by weight of a binder resin 

ingredient; 
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20 to 200 parts by weight of 21tagnetic powder; 

0.01 to 10 parts by weight o~ a compound • 
represented by the following formula: 

A-N=--N-B " . / . 
e A'-N=N-B " / x y 

'\. / 
. M 

/ " y x 
{cl e or 

x y 
' / Ti 

/ ' y . x 

/ " B - N --=-N - A / "' B -N-N-A 

wherein A rep~esents ph~nylene g:roup, which 

may have nitro group, ha.logen atom, alkoxy 

group having 1 to 18 carbon atoms, alkyl group 

having l to 18 carbon atoms .. alkenyl group 

having 2 to 18 carbon ato:m.s, aralkyl group 

ha\Ting '1 to 18 carbon atoms or aryl group 
;.. 

.... 
having· 6 to 18 carbon atom5 as the 

substi't:uent: B re~reaents phenylene g"l:OUp, 

napbthylene group which •ay have nitro group, 

halogen ato~, ca~boxyl group, anilide sµ:oup, 

alkoxy group ba'l7ing 1 to 1e carbon ato:tllS, 

carboxyester group having 2 to 18 carbon 

atom.s, alkyl group having l to 18 carbon 

atoms, alkenyl group having 2 to 18 ¢arbon 

a~oms, aralkyl group having 7 to 18 carbon 

ato~s or aryl group having 6 to 18 carbon 
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atoms as the substituent: X and Y ~aoh 
~ 

re~r~sent -0-, -coo-, -s- or -N-· 

{R is hydrogen or· alkyl having l to 4 carbon 

" 
atotts; M repesents scandium., vanadium1 

•anganese or zinc~ c rep~esents hy~ogen, 

sodiu•1 potassium, a.nun.oniu.m. or organic 

ammonium; with proviso that when A or B has 

plural subst1tutents, they may be ei.ther the 

same or different. 

DETAILED DESCRIPTION OF THE INVENT!ON 

The present inventors have studied intensively 

about a magnetic toner which is stably charged 

negatively even under envirorun.ent of either normal 

15 temparature and normal humidity, lower temperature and 

lower hwn.idityror higher tempe~ature and higher 

humidity, and gives stable images for a long term, and 

consequently found that the magnetic toner containing 

the co~pound represented by the above formula is 

20 particularly excellent. The present invention has 

been accomplished by finding tha~ the compound 

represented by the above formula to be used ~n the 

present invention is stable with lapse or time, little 

in •oistur• ab$orption and, when contained in a 

25 magnetic toner, is a charge cont~olling agent of good 

quality which can give a toner with excellent 
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1 electrop~otographic. charaoterist1cs even unde~ low 

hu.micl1 ty. 

Further, it has been a;so· found that said 

compound is a charge controlling agent which is little 

5 inhibited in charge eontrollab111ty by ~agnetic powde~ 

and other colo~ants such as pigment~ or dyes. when 

employed together with $~Ch ~aterials. 

The compounds represented by the above formula 

to be used in the present jvnention has good 

10 dispersibility into a resin. and the toner contained 

is stable in trjboelectrie charges between •agnetic . . . 
particles. between magnetic toner and ear~ier and 

b.etween m.agnei:ic toner and toner car:r:"ier sueh a$ 

sleeve ihcluding •agnetio field generating means# and 

15 also sharp and unitor~ in distrib~tion of 

t~iboelectric oha~ges, and can be~easily controlled to 
I" 

triboelec~ric charges suitable for the developing 

syste1'\ used. 

As the method for i•parting $aid co~pound to 

20 the toner, there are the method added internally of 

the toner and the •ethod external1y added, but the 

~ethod intern~lly added is preferably with respect to 

du~ability and stability. The amount of ~hese 

comounds •ay be deter~ined depending on the kind of 

25 the binder resin# presence or absence of additives 

optionally a~ded, the toner preparation method 

rai 01!! 
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1 including t~~ dispersi~g method, and is not limited to 

one kind, but it is us~d in the ra.Q.ge of 0,1 to 10 

5 

parts by weight, preferable 0.1 to 5 parts by weight 
!'} 

per 100 parts of the binder resin. 

The preferable co~pounds according To the 

p~e$ent invention al"e represented by the following 

formulae (I) to (VI) . .Al:ILong these compounds, titaniW!l 

co~plex compounds are preferred with respect to 

successive copying of a large num.be~ of sheets under 

10 the conditions of low tempera~ure and low humidity. 

(R3) n 

e 

15 

[C] $ 
{I) 

20 

(R 3) " 

25 
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1 {In the formulae (I} to (IV), Rl ~epre$ents alkyl 

group having 1 to 16 oa~bon atoms, alkenyl g~oup 

having 2 to lB carbon atoms, ~ralkyl group having 7 to 
Q 

18 carbon atoms or aryl Q'l."OUp having 6 to 18 carbon 

5 atoms; R2 represents hydrogen, halogen, nitro, or 

3 alkoxy having 1 to lB carbon ato~a; R represents 

hydrogen, halogen, ni tro, ca.rboxyl. ·anilide or alkyl 
. 
having 1 to 1$ carbon atoms, ~lkenyl group having 2 to 

16 carbon atoms, aralkyl group having 1 to 18 ca~bon 

10 atoms, aryl group h~ving 6 to 18 crbon atoms, alkoxy 

group having l to 18 carbon ato~s or carbOX¥ester 

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

represent -0-, -coo-, -s- or -NR 4 {R4 is alkyl having 

1 to 4 e~~bon atoms); M represents scandiu~, vanadi\Ull; 

15 manganese or zinc; C r~presents hydrogen, sodium. 

20 

25 

potassiUlll, a~mOP,iUm or organic ~mmoniu.m; 1 represents 

1 or 2; m and n each represent 1, 2 or 3; with proviso 

that when hav~ng plural sub$tituents, they may be 

either the same or differ~nt.] 

A 1-N N-B
1 

"-x Y/ 
'/ M /' ·y x / . "'-1 rl~N N-A 

This Sheet Has Been ~ep~~ced 
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1 [In the fo~»ulae (V) and (VI), A1 represents phenylene 

group, which may have nitro group, halogen atom or 

alkoxy gToup having l to 1·8 carbon ato~s as the 

~~b~tituent; B1 represents phenylene ~e$idue or 

5 naphthylene residue which may hav~ nitro group, 

halogen atom, carboxyl group, ~nilide group or alkoxy 

group having 1 to 18 carbon atoms or carboxyl es~er as 

the substituent; X and Y eaoh ~epresent -Q-, -coo-, -s­

or -NR- (R is hydrogen or alkyl having l to 4 oa~bon 

lO atoms); M represents scandiW1l, vanadium, manganese or 

15 

zinc; c represents hydrogen, sodium, potassi\l.lll, 

alllmonium or organic all.UD.oniu:m; with proviso that when 

having plural substituents, they may be either the 

same or different.] 

' Sajd compound to be used in the present 

invention can be obtained by treat~ng an azo compound 
;.. 

capable of for•ing a •etal complex with a metal 

imparting agent. 

In the abo~e formulae, ~ shouid preferably 

lO have an alkyl group having 1 to 8, prererably 4 to a 

carbon atoms, with respect fo dispe~sibility in the 

binder resin. With respect to n~gative triboelectric 

chargeability, A should p~eferably have chlorine atom 

or ni b:o group. 

25 For example, 4-methyl-6-chloro-2-amlnophenol 

is diazotized, coupled with n-naphthol. treated with 

iiiiimr 

~016 



( RECEIVED 02/ZZ ze:~9 1996 AT 533069~ paGE 17 (PRINTED PAGE 171 
22/02 '98 13;49 FAX +49 89 532811 TBK - XUENCHEN . . . 

t. 

1 an inorganjc ~anganese salt and then f1ltered at pH 3 

or lower, and the precipitates are washed to pH 5 to 

7, whereby the compound No. 1 is ob~ained. Cou.n~er-
~, 

ions can be varied by the ~ubsequ.ent t~eating 

5 oondi'tions. 

10 

15 

20 

Cotllpound ~o. l 

CH3 e 

·~M 
Ci o, /0 

He Kn 

o1 "o c.e 

;.. JM~ 
CH.s 

Othe~ $pecific examples of the compounds to be 

used in the present invention •ay include, tor 

example, the following co~pounds, which can be 

25 synthesi2ed according to simila~ methods. 

iiiiiiiiiT 
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1 Compound No. 2 

5 

10 

15 Compound No. '3 
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The following co~pound No. 6 is obtained by 

dia~o~izing 2-am.inophenol, followed by couplifig With 

phenol, treatjng the product with an inorganic 
!! 

~anganese salt and flltering the treated product at pH 

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

1. 

Corrroound No. s 

©(N=N-)Q> e 
10 

o"\ o /. 
g$ Mn 

/' 0 0 

15 
@-N•N-@ 

ft 
..:';, . 

Compound No. 6 

Oi 

20 ~N~N-)Q> e 

a, 
1
o 

g@ v 
/ \. 

0 0 

25 
@-x-x~-

c..e 
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l Comparative Compound No. 2 

5 

10 

c.e t) 

~N·H)Q> 
0 0 
'\ I 

Cr 
I \. 

0 0 

@+n~ 
C.2 

15 Comparative coinpound No. 3 
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25 
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CR. 

~~N 
0 0 
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l In the present invention, charge controlling· 

agents known 1n the a:rt •av be also employed,-if they 

do no~ exert de1eter1ous inf~uences. 

In the magnetic toner of the present 

5 invention, any desired 9Uitable piglll.ent may be also 

added. For example. there may be employed dyes or 

piQ'lll.ents such a$ carbon black1 i~on black, 

Phthalocy~nine Blue,'uitram.arine, quina.oridone, 

Benzidine Yellow, eto. 

10 The binder resin to be used in the present 

invention may include homopo1ymers or·copolym.ers of 

vinyl type compound$ $hewn below; styrene and 

derivative$ thereof suoh as styrene, o-methylatyrene, 

m-methylstyrene, p-metbyl$tyrene, p-~ethoxystyrene, p-. 
15 phenylstyrene, p--;ehlorostyrene, 3,4-dichlorostyrene, p-

ethylztyrene, ?..4-dimethylstyrene, p-n-butylstyrene, p­

tert-butyl$tYl:'ene, p-n-hexylstyrene, p-n-octylstyrene, 

p-n-nonyls~y~enet p-n-decylstyrene, p-n-

dodecylstyrene; ethylenieally unsaturated monoolefins 

20 such as ethylene, propylene, butylene, iscbutylene; 

un$aturated polyolefins such as butadiene; vinyl 

halidea such as vinyl chloride, vinylidene chloride, 

vinyl bromide, vinyl fluoride: vinyl e$t~r$ $UCh as 

Vinyl acetate, vinyl propionate, vinyl benzoate: a-

25 methylene aliphatic monocarboxylic acid esters such as 

metbyl ~ethacrylate, ethyl methacrylate, propyl 

141024 
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5 

methacrylate. n-butyl methacry1ate, isob'U.tyl 

m.ethacrylate, n-octyl methacrylate, dodecyl 

methacrylate, 2-ethylhexyl me~hacrylate, stearyl 

methaorylate, phenyl ~ethaeryla~e, dimethylaMino~thyl 

me"thacrylate, d1ethylam1noethy1 me~hacrylate; acrylic 

acid esters such as ~ethyl acrylate, ethyl ~crylate, n-

butyl acrylate, 1sobutyl ac~ylate, propyl acrylate, n­

octyl acrylate, dcdeoyl acrylate~ 2-ethylhexyl 

acrylatel stearyl a~rylate. 2-chloroethyl acrylate, 

10 phenyl ac~ylate: vinyl ethers such as vinyl methyl 

ether, vinyl ethyl ether, vinyl i~obutyl ether; vinyl 

ketones such a& vinyl methyl ketone, vi~yl hexyl 

ketone, methyl isopropenyl ketone; N-~inyl compounds 

such as N-vinylpyrrole, ~-vinylcarbazole, N-

15 vinylindole, N-vinylpyrrolidone; vinylna~bthalenes; 

acrylic acid o~ methacrylie ~oiq derivatives such as 

ac~ylonitorile, methacrylonitorile, aerylamide; vinyl 

eo~pound"derivatives having ca~boxyl group as acrylic 

acid. methacrylic acid, maleic acid, fum.aric acid; . ' 

20 half esters such a$ analeic acid half ester,. fumario 

acid half e$ter; maleio anhyd~ide. maleic acid este~, 

Fu:rthe~, as other binder resjns,.polyestei, 

polyurethane, epoxy resin, polyvinyl butyrai, rosin1 

25 ~~dified rosin, te~pene resin, phenol resin, aliphatic 

or alicyclic hydrocarbon re$in, aro~atic petrol~wn 

ii iii Di 
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l resin# halo-paraffin, paraffin wax may be included. 

These can be used either singly or as a m1Xture. 

with respect to off-s~t resistance to hot 

rollers and developing characteristics, a styrene 

5 copoly~er ~rosslinked with a crosslinking agent such 

as divinylbenzen is preferred. Particularly# a 

st~ene-a-~ethylene aliphatic ~ono~er carboxylic acid 
. 

alkyl ester~divinylben£ene copolymer or a styrene-

acrylic aoia alkyl ester-divinYlben~ene oopolyme~ is 

10 preferred as the binder resin. 

~s the bjnder resin for toner to be provided 

for the pr~s$~re fixing $yste~, low ~olec~lar weight 

.Polyethylene, low molecular weight polypropylene, 

ethylene-viny1 acetate copoly~er, ethylene-acrylic 

15 acid ester copol'Ylll.er, higher fatty acids, polYall!.ide 

resin or polyester resin can be~used either singly or 
I". 

S.$ a hiixtlll."e. 

The magnetic toner of ~he pre$ent invention, 

wh~n used as the two-component developer, is used as a 

20 mixture with carrier powder. As the carrier whjch can 

25 

be used in the present invention, powder having 

~agnet1c properties such as ferrite powder, ~ickel 

powde~, gla$S beads and these treated on the surface 

by coating with a resin may be included. 

As the magnetic material to be contained in 

the •agnetic toner of the present invention, there may 

iiii11ur 
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1 be included iron oxide such as magnetite, ~ghe~aite, 

ferrite, and other iron oxides containing other metal 

oxides; meals such as Fe,.Co, Ni, or alloys of these 
;J 

&etals with ~etals such as Ali Co, cu, Poi Mg, Ni1 Sn, 

5 Zn, Sb 4 Be, Bir Cd, Ca, Mn, Se, Ti, W, V, and mixtures 

thereof. These ferromagnetic ~aterials should 

p~eferably have an average particle diameter of 0.1 to 

2 µm, and 211.agnetic characteristics by application of 

10 K Oersted (Oe) of ~ coercive force of 20 to 1SO 

10 Oersted (Oe), a saturated magnetization of 50 to 200 

emu/g { preterably 50 to 100 emu/g), a residual 

magnetization of 2 to 20 emu/g. The amount contained 

in the toner •ay be 20 to 200 parts by.weight, 

particularly preferably 40 to 150 part$ by weight, per . 
15 100 parts by weight of the resin co~ponent. 

~he to~er of the prese~t invention may be also 

mixed with an additive, if desired. As the additi~c, 

there are lubricants such as ~eflori, polyvinylidene 

fluoride, fatty acid metal ealts; ab~a$1Ves such as 

20 eeriwit o~ide, strontiua titanate, $iljeon ca~bide; 

flow property imparting agent or caking preventive 

such as colloidal silica, alumina; electroconductivity 

imparting agent such as carbon black, tin oxide; 

fixing agent such as low molecular weight 

25 polyeth~lene. Partioularly,in case the toner or the 

present invention is used as one-co~ponent developer, 

i·--~-T:t..r• -.-....., '•IS s1-:E,_..,.;...___ 
.. I:;; r.. --
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l it is prefereble for imp~ovement oi triboeleetric 

chargeability with the sleeve to use fine particles ot 

hydrophobic colloidal silica with a BET specific 
·1} 

su.rtace area according to the nitrogen gas adsorption 

5 ~ethod of 70 to 300 • 2 /g aixed in the to~er in a~ 

amount of 0.1 to 3~ by weight based on the weight of 

toner. For the purpose of improving mold release 

property during hot roll fixing, about o.s to 5% by 

weight of a waxy substance $uch as low molee~lar 

10 weight polyethylene, low aolecular weight 

polypropylene, low molecular.weight propylene-ethylene 

copolym.er1 ~icrocrystalline wax, oat1unauba wax:, sazol 

wax, etc may be also a~ded. 

As the method for preparing the ton.er 

15 according ~o the present invention, there is the 

method in which the constituent :materials are ... ~ 

thoroughly mixed by a ~~xer such as ball mill, then 

kneaded by use of a •elting kneading machine such as 

hot roll$, kneade~ or extrude~ and, after cooling anQ 

20 solidification, crushed and classified to obtain the 

toner. Furthe~r there 1$ the sp~ay dry!ng method in 

whjch the constituen~ materials are dispersed in a 

binder resin solution and thereafter the.dispersion is 

d~ied by spraying. Further, there is the 

25 pol\111leri~ation toner preparation method in Which 

predetermined materjals are ~ixed in a monomer which 

141028 
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l should consti~ute the binder re$in to for• a 

suspen$iOn, followed by polymerization, to obtain the 

toner. Further, in microcap~ule toner having core and 

shell, the method of inco~porating predetermined 

5 materials in a core er a she11 ~aterial or both can be 

applied. 

In the present invention. the volWlle average 

particle size of the magnetic toner particle may be 3 

to 20 µm, ~refe~ably 4 to 15 µm. In the present 

10 invention, the volume average particle size of the 

toner 1s aeasured by means of Coulter Goun~~~ TA-II 

Model (produced by Coulter Co.), to which N interface 

outputting n~ber distribution and volume distribution 

(pr~duced by Nikkaki) and Cx-1 personal comp~te~ 

15 (produced by Canon) are connected¥ and an electrolyte 

of first grader. sodiwa. chloride ~.is used to prepare an 

aqueous 1% NaCl solution. As the measuring method, 

into 100 to 150 ml of the above electrolyte aqueous 

solution is added 0.1 to 5 •l of a surfactant, 

20 p~e£era.bly alkylbe.nzenesulfonate, and fu~the~ 2 to 20 

mg of a sample to be •easured is added. The 

electrolyte containing the sample dispersed therein is 

subjected to dispe~sing t~eatment by a sonication 

2S $ize distribution of particles of 2 to 40 µ is measured 

with the number as the standa~d by the above Coulter 

iai 029 
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1 Counte~ TA-II Model by use of 100 µ aperture. The 

-value determined iS the volume average partScle size. 

The tone~ of the present invention should 

preferably have an acid value ot the soluble 

5 components of the toner in tetrahydrofuran of 50 or 

less, JllOre preferably 25 or less. If the acid value 

of the soluble components of the toner js not higher 

than the abo~e value, the charge controlling action of 

the co~pound to be used in the present invention can 

10 function most eff$ctively, exhibiting more excellent 

15 

developability, whereby an image of high quality can 

be given. If the acid value exceeds 50, excessive 

charges ~ay be effected under low hUlllidity to lower 

deve lopa'b i 1 i ty. 

The value Of acid value in the present 

invention is a P.umericai vaiue represented in mg of 

~otassium. hydroxide necessary ~or neutral1z1ng 1 g of 

a $alltple, and •easU%'ed as follows. A solution of 2 g 

ot soluble co~ponents dissolved in 200 g of a solvent 

20 mixture of toluene/ethanol=2/1 is titrated with 0.1 N 

potassium hydroxide solution with phenolph~halein as 

the indicator. 

In the toner £or ther~al fixing according to 

the present inve~tion, the tetrahydrofuran soluble 

25 co•ponents of the toner should preferably have a 

nwnber ave~age •oleoular weight (Mn) of 2,000 to 

This S~t :fias Been Replaced 

111111111, 11111 
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1 20,000 and a we~ght·average molecular weight of 60,000 

to 5,ooo,ooo, preferably so#ooo ~o 3,000,000, with the 

Mw/Mn ra~io being 10 or high~r, prefe~ably 30 to 200. 

In the present invention, the values of Mw and 

5 Mn are calculated from the values measured by 9el 

per•eation chromatography. The ~easurement is 

condttcted by flowing tetrahydrofuran a.$ the solvent at 

a flQW rate of 1 ml pe~ minute at a temperat'lU"e of 25 

0 c, and injecting 0.5 •l of a sample $Olution 

lO containing a mg/~l of a sample in tetrahydrofuran- As 

the colwn:n; it is preferable to co=bine a plurality of 

commercially available polx~tyrene gel colWllns tor 

measw:ing adequately the molecular weight ~egions of 

103 to 2 ~ 106 . Fo~ example, the combination ofµ-

15 StYragel 500, 103 , 104 , 105 produced by Waters Co. o~ 

the combinatio~ of Shodex A-ao~, 803, 804, 805 

produced by Showa Denko Co. is preferred. In 

molecula~ weight measurment of a sample, the molecular 

weight distribution possessed by the $~ple is 

20 ca~c~lated from the relationship between the 

loga~ithm.ic value of the calib~atjon curve prepGred 

from $eve~al kinds of mono-dispersed poly$tyrene 

standard salllples and the oo~nt number. As the 

standard polystyrene samples for preparat~on of the 

25 ealibrGtion curve, for example, those of molecular 

weights of 6 x 102 , 2.1 x 103 , 4 x 10
3

, 1.7$ ~ 10 4 , 

-----·-----
·ffilss"H£-.;:;;;-A(' -----. 
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l 5.1 x 104, l.l x 105, 3.9 x 105, 8.6 x 105, ~ x 106, 

4.48 x 106 produced by P~essure Che~ical co. or Toyo 

Soda Kogyo Co. may be e•ployed, and at least about 10 

kinds of ·standard polystyrene sa~ples may be 

5 al=>Propriately e•ployed. For the detector, a RI 

(reractory indeo} detector is used. 

FU1'ther, in the toner tor therlllal fixing 

kneaded and pulverized, When the tetrahydrofuran . 
insoluble$ of ~he resin component in the toner is 70~ 

10 by we1ght, preferably 10 to 60% by weight4 more 

.preferably 10 to 50 % by -weight, the compo~nd to be 

used in the present invention can be well dispe~sed in 

the toner to exhibit effectively the chat'ge 

controlling aotion. lf the tetrahydrofuran insolubles 

15 i~ less than 10% by weight, the compound to be used in 

the present invention is poorly dispersed, whereby 
r: 

variance ~ppears in the toner particles to give 

Snferior durability and sometimes the proble~s such as 

lo'l'fering in density du~ing usage or occurrence of fog 

20 ~av be oaused. If it i$ over 70% by weight, ~he~e are 

such proble~s that fixing badness may occur or that 

kneading is not sufficiently effected when using the 

kneading method. · With respect to fixing 

charaet~ristic$, the binde~ resin should preferably 

25 contain 30 to 90% by weight of tetrahydrofu~an soluble 

components. 

This Sheet ll~s Been Replaced 
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The tetrahydrof~ran insolubles in the present 

invention refer to the ratio of the polymer portion 

which js insoluble in the solven~ (tetrahydrofuran). 
tJ 

The tetr~hydrofuran insoluble$ are defined by the 

5 value measured as follows. 

A certain amount (W lg) of a toner is weighed# 

extracted with soxhlet's extractor by use of a 

cylind~ical filter paper (No. SGR, produced by Toyo 

Ro$hi) to remove the soluble components in the polymer 

10 with the solvent, and further th~ sample remained 

without extraction is dried and weighed (W 2g).· 

When the weight of the solid insoluble 

components such as •agnetic material, silica contained 

in the toner i$ defined as W3, the tetr~ydrofuran 

15 insolubles are calculated as: 

W2 - W3 
Wl - W3 x 100" 

Specifically, O~S to l~O g of a tone~ sample is 

weighed, plaeed in a cylindrical filter paper, applied 

·to Soxhlet's extractor, and extracted for 6 hours with 
20 . 

the use of 100 to 200 ml of THF as the so1vent. 

The present invention is described in more de~ail 

by referring to the following Examples1 but the 

present invention is not li~ited to these Exa~ples. 

Parts in the following formulations are parts by 
25 

weight:. 

This.Sheet Has Been Replaced 

1111~ I~ ml WI 
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1 In Examples and Comparative excunples, the charges 

and the weight ot the toner· layer per unit area in the 

developing region on the toner carrier (sleeve) were 
11 

determined by use of the ab$orption system Faraday 

5 gauge ~ethod- ~he absorption $ystem Faraday gauge 

system method comprises urging its outer cyinaer 

against the toner carrier to absorb substantially all 

of the toners on a certain area of 'the carrier to 

collect the toners into the inner cylinder filter, and 

10 the weight of the toner layer per unit area on the 

toner carrier can be calculated from the weight gain 

of the filter. At the sam..e time, by measuring the 

charges accumulate in the inner cylinder shielded 

electrostatically fro~ the outside, cha~ges per unit 

15 area and per unit weight on the toner carrier can be 

determined. t;he absorption sy~tem Faraday gauge 

•ethod js introduced in, for example, Journal of 

Electrophotographic Society of Japan,·Vo. 11, No. 1. 

etc.) 

20 
. 

~am.p.l,e 1 

Styrene butyl ac~ylate - diviny1ben~ene 

copolymer (monQmer weight ratio 70/30/1) 

100 parts 

25 Magnetic iron oxide (average particle 

size about 0.2 µml 60 parts 

This Sheet Ha~ Been Replaced 

11111811111111 
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l Compound No. 4- (average particle size; 

5 

about 4- µn) 2 parts 

~ 

Low molecular weight polypropylene 

3 parts 

After the above mater~als were preliminarily 

mixed. the aixture was kneaded on two rolls heated to 

150 °c, and after-cooling coa~sely crushed by a cutte~ 

•111 and pulverized by ~ pulverizer by use o~ jet air 

10 strealll., anQ further classified by use of a wind force 

classif ie~ to obtain fine powder w~th a volum.e a~erage 

particle size o! 11 µm ha~ing negat1ve tr1coelectr1c 

chargeability. This was c911ed magnetic toner No. 1, 

and 100 parts of the magnetic toner No. 1 were well 
. 

15 ~ixed with 0.4 pa~ts of hy<:lrophobio colloidal silica 

having negative triboelectric chargeabili~y {BET 
~ ·~ 

surface ar~a! 200 a 2Jg) to obtain a developer No. i. 

The physical properti~s of tbe toner No. 1 and the 

developer wo. 1 are $hown in Table 2. 

20 By use of the toner, copying te$t was perfomed 

under o~dina~y environ~ent in a copying •achine with 

copying speed of 50 sheets of A4 size papers per 

minute (trade name NP-75501 produced by Canon) to 

obain an i•age of high quality faithful to the 

25 original. As the result or copying test repeated for 

This Sheet l{as Been Replaced 
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l S0,000 $beets, good. images could be obtained stably 

d~ring the test, and xhe den$ity was lll.aintaine~ at 1.3 

to 1.4, without fog recognize~# and also ~eproduc~ion 
<;J 

of thin lette~ was excellent without narrowing ot line 

5 observed. Further, simi~ar results were obtajned 

under low te•peratuxe and low htu11.idity of 15 °c and 

10% RH, and unde:t" high 'tell>.pertll.:t'e and high hWnidity of 

30 °c and es!l6 RH. 

The charged qu.antity was measured by blow-o£f (TB-

10 200, prod~oed by TO$hiba Chemical co.) after 1 g of 

~he develop~r No. l and ~ g of the iron powder 

oar~ier (200/300 mesh) were accurately weighed and 

thoroughly ~1xed. 

15 Comparative exam.pl~ 1 

In the sam~ manner as in Ext\_lltple l except fo~ 

using Comparative coapound No. 1 in p1aee of the 

compound No. 4. Comprative toner No. l with a volwa.e 

average particle size of 11 µ.m. was prepared. By 

20 tdxing 100 parts of Com.parat.ive tonel:' No. 1 and O. 4 

parts of said hydrophobic co1loidal ~ilica, 

Comparative developer No. 1 was p~epared, 

By use of the developer No. l 1n EXabl.ple l and 

Co•parative developer No. 1 in Co~parative example 1, 

25 continuou$ copying tests were conducted under the 

environ~ental conditions of low te•pe~atu~e and low 

11111nrr 
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1 hv.midity (t~~~erature 1~ •c humidity 10% RH). The 

results are ~hown below in Table 1. 

This _Sh~et Has Been R,eplaced 
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The ~riboelect~ie charges in the above Table 

are triboelectric charges in the developer on_~he 

3leeve in the developing region at the ~eveloping 
(! 

inst~UlUent in the copying ~chine. 

As is apparent from the results in the Table, 

the deve1oper No. 1 ot the present invention is stable 

in triboelectric charges of the developer on the 

$leeve under low temperature and low humidity 

envirorunent, and therefore smal1 in fluctuation ot the 

lOimage density. In contrast, in the case of 

Comp~a~ive develop~r No. 1, when the nUlllber of 

copying papers becomes g~eater, triboelectric charges 

of the de~eloper on the sleeve a~e in¢reQ$ed, whereby 

toner can be migrated from the sleeve to the 

15photosens1tive drwa., resulting in lowering of i~age 

density. 

Exalllple 2 

Styrene-butyl acrylate-divinylbenzene 

2¢ copolymer (monomer weight ratio 70/30/1) 

· 100 parts 

Magnetic iron oxide (average particle 

size: about 0.2 µ~} 

60 parts 

25 Compound Ho. 1 (average particle size: 

about 4 µm} 
2 parts 

This ~beet ¥as Been Replaced 
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tow •olecula~ weight polypropylene 

3 parts 

After the above ~aterials were p~eli~inarily 
(j 

mixed, the mixture was ~neaded on two rolls heated to 

5 150 °c1 and after cooling coar$ely crushed by a cutter 

mill and pulverized by a pulverizer by use of je~ a1r 

stream, and further classified by use of a wind force 

classifier to obtajn fine powder with a volwne ave~age 

particle size of 11 p.~ (111.agnetic ~oner No. 2), and 100 

10 parts of the magnetic toner No. 2 were well 21l.ixed w.ith 

0.4 paxrts of hydrophobie colloid.al.silica to obtain a 

developer No. 2. The physical prop&rties of the toner 

No. 2 and the developer No. 2 are shown in Tabl~ 2. 

By use of the developer, copying test was 

15 performed under ordinary environment in a copying 

•achine (trade_name NP-7550, p~o~uced by Canon) to 
r. 

obtain an in\age of high quality faithful to the 

original. As ~he result of copying ~es~ ~epeated ~or 

50,000 sheets~ good images could be obtained stably 

20 dur!ng the test, and the de?sity was maint~ined at 1.3 

to 1.4, without fog recognized. Although the 

developer No. 2 had good developing characteristics 

even unaer low temperature and low humidity 

environment, it was $lightly inferjor in durability as 

25 co~pa~ed with the developer No. 1 in Exa~ple 1, 

11mm~1r 
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Exalltple 3 

styrene-batyl~ethacry1ate­
a 

monobutyl maleate-divinylbenzene 

copolymer (:m.onomer weight ratio= 

80/15/5/0.6) 

Magnet~e jron oxide (average 

particle si~a: about 0.2 µm) 

Compound No. 3 (average par~icle 

Low molecular weight polypropyle~e 

100 parts 

60 parts 

1 parts 

3 parts 

According to the s~e method as in Example 2 
h ~ 

except for using the above 111a~erials, a magnetic toner 

No. 3 with a volume average particle $i~e of 12Jlln wa$ 

obtained by means of an extrude~ as the knea~ing 

20device. By.mixing 100 parts of the ~agnetic toner No. 

3 and 0.4 part$ of said hydrophobic colloidal si1ica, 

a devel0per No. 3 was prepared. The physical 

properties of the toner No. 3 and the developer No. 3 

are shown in Table 2. 

25 When printout test was conducted by a 

col:lllllercially available laser beall:\ printer (t~ade nalne 

lif~~iD 

!4IOU 



[ RECEIVED 9Z/Z2 Zl:03 1996 AT 533069~ PASE ~z (PRINTED PAGE ~Z> 

22/02 '96 14:03 FAX +49 89 532611 TBK - lCUENCBEN . . . 
# ~ • 

- 3'1 -

l LBP-CX, produced by canon), high ~esolution i~ages 

were obtained. As the result of repea~ed printing of 

3,000 sheets, the density.was maintained at 1.30 to 
t) 

1.40, without fog ~ecognized. Further, according to 

5 similar tests under the respective enviromnent$ of 15 

0 c, 10% RH and 35 °c, 80% RH, excellent lmages were 

obtained $i•ilarly unde~ the o~dinary en~irOtllllent. 

· Coiaparative exaiaple 2 

10 

15 

20 

25 

According to the same method as 1n Example 2 

except for using 2 parts of a ~o~oa20 compound 

chro:m.i"\Ull. com.plex shown 'below in place of the compound 

No. 1, Com.pa:rative magnetic toner No. 2 with a volume 

average particle si~e of 11.5 p.m was·obtained: 

N01--(Q{-N-ll 

0 0 
\ I 

Cr 
I ' 0 0 

11-H-©-N02 

e 

By •ixing 100 parts of Comparative magnetic toner No. 2 
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1 and 0.4 parts of said hydrophobic colloidal silica, 

5 

Co~parative developer No. l Wa$ prepa~ed. The 

phy~ical properties of the magnetic toner No. 2 and 
i) 

Comparative developer No 2 are shown in Table 2. 

As the result of the copying test conducted 

similarly as in ExaJn.ple 2, good results were obtained 

up to so.ooo sheets, but the density was lower as 

compared with Exantple 2. nallely 1.1 to 1.2. Further, 

under the environment of low telD.perature and low 

10 hWllidity of 15 °c and 10% Im, density was gl"adu.ally 

lowered, until the density bec~e 1.0 to 1.1 in 

copying after 20,000 sheets. 

Comparative exaJ11ple 3 

15 According to the same lD.ethod as 1n Example 3 

except ro~ using o.s parts of a lD.Onoazo compound 
~ ~ 

chromiUJD. complex shot:n below 1n place of the compound 

No .. 3~ Comparative magnetic toner No. 3 with a volume 

average particle $1Ze of 11.S µm was obtained: 

20 e 

25 

iiiiirlr 
TI-ns s· ,... . 

i-I.ci:;-·r r --

~ 
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1 By ~ixing ioo parts of Comparaive ~agnetic toner No. 3 

and o.4 pert of the hydrophobie colloidal silica, 

COJD.pa~ative developer No.· 3 was prepared. The 
{) 

physical properties of eomparative ~agnetic tone~ No. 

5 3 and COl!lparative developer N¢. 3 are 8hown in Table 

2. 

As the result of the oopying te~t conducted 

. similarly as in Example 3, good images we~e obtained 

up to 3~000 sheets. but the density was lower as 

10 compared with Example 3. namely 1. 2. Furthex-, under 

the envirolU!.ent ot 15 °c and lO~ RH, density was 

15 

20 

25 

Ullstable to be fluctuated between l.1 and 1.3, and the 

i~age obtained was slightly fogge~. 

----­
This Sheet~~~ Bee~ Replaced 
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I emu/g) 

32.1 1.1 132 30.3 S.'9 

' Q 1. 5· 1.2 134 ao.s 5. 8 

-· •' . -. 19 .( I L5 128 29. 4 (.. 

31. 7 l.J 133 31.l .5. 7 

. , 
30.3 1. 5 10 ! 2S. 6 5. ~ . 

3L 6 l 2. 2 128 31. 4 L8 
\ 

UI .... 

. 
"' Molecular 
Chal'ged Haight 
Ainount 

(,11G/r) Hn Hw 
; 

-ll.S ,.ooo 200,000 

- 12.? 6,000 '200 J 000 

- 12.1 7,00!l uo.ooo 

- U.6 6,000 200,000 - ... - .. 

- 9.? 6,000 2UO,OOO 

- 19,!i 1,000 2SO,OOB 

"" 0 

,... 
::a 
~ 
l'3 -...,< 

• N !II ,o 
053 
NN , ..... 
•N 

'" CDN 

. CDN .... 
"""m ~>I= .. 
o ... 
cnu::i 

\.ti 
Cl'I 

~~ 
+fil 
~IA.I 

CD~ 

=~ 
<Ill 
c.. 
N 
Q 
~ 
~ 

;g 
en 
Pl 

.,: 
111 

~,, 
""4 :! 

:z: 
I~ 

m~ z» ;: 
111 

§I 
C> 
~ 
en 



RECEIVED QZ/2Z Zl:QS 1996 AT 533Q69q 
22/02 '96 14:05 FAX +49 39 532611 

PAGE q6 (PRINTED PAGE q6) l 
TBK - llUENCBEN 

. 
Gl 

l Example 4 

s 

10 

Styrene-butyl acrylate-divi-nylbenzene 

copolYlller (monomer wejght ~atio 10/30/l) 

100 parts 

Magnetic iron oxide (a~e~age particle 

size: about 0.2 µm} 

SS parts 

Compound No. 9 (average particle size: 

about 4. Jll!l) 

2 parts 

Low mc.lecular weight polypropylene 

3 parts 

After the ab~ve •ateri~ls were prelimina~ily 

~ixed, the mixture was roll milled on two ~olls heated 

15 to 150 °c, and after cooling coarsely c~ushed by a 

cutter ~jll anq..~ulverized by a"];lulverizer by use ot 

jet air atre~m, and further class1tied by use of a 

wind classitier to ob~ain ilne powder with a volu:m.e 

average pat-ticle size of 11 µ~(magnetic toner No. 4}. 

20 BY m1x1ng well 100 parts of the magnetic toner No. 4 

with D.4 part of hydrophobic colloidal silica, a 

developer No.4 was obtained. The physical properties 

of the.magnetic toner No. 4 and the developer No. 4 

are shown in Table 4. 

25 By use ot the developer No. 4, continuous 

copy~ng test of 30,000 sheet$ was performed under 

la! 048 
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l normal teJ11.perature and normal humidity in a copying 

~Chine with copying speed of 50 sheets of A4 ~i~e 

paper per minute (commereiallv,~a~ailable under the 

trade name NP-75&0, produced by Canon) to stably 

5 obtain images ~f high quality raithful ~o the original 

during the ~est. Tbe density was maintained at 

1.30 to 1.35, to give sharp images wjthout fog 

recognized. Further, similar results were obtain~ 

under low teaperatu.re and low humidity of 10 °c and 

10 10% RR, and under high temperture and high humidity of 

30 ~c and 80% RH. 

The charged quantity was measuTed by blow-off 

(TB-~Oo, produced by Toshiba Che-ical Co.) af~er lg of 

the developer and 9 g of the iron powde~ carrier 

15 (200/300 mesh) were accurately weighed and thoroughly 

111.iXed. ·.;,. 

Comparative exa~ple 4 

In the Sallle manner as in Exa~ple 4 except fo~ 

20 using Comparative compound No. 2 in place of the 

Co::mpottnd No. 9, Co~prative toner No. l with a volume 

average pa~ticle size of ll µm was prepared. By 

nixing 100 parts of Comparative toner No~ 4 and 0.4 

pa~t of the hydrophobic colloidal silica, Comparative 

2 5 developer No . 4 was prepared. 
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1 comparative example 5 

In the saJne manner as in Example 4 except for 

using Comparative compound No~ 3 in place of the 

Co~pound No. 9. Co~parative toner No. 5 with a volume 

5 average particle $.ize of 11 µm was prepa:t'ed. By 

mlxing 100 par~s of co~parative toner No. 5 and 0.4 

part of the hydrophobic colloidal silica* Comparative 

developer No. 5 was prepared. 

10 By use of the develope~ No. 4 in. ~ample 4, 

Comparative developer No. 4 in comparative exaJ¥1.ple 4 

and Comparative developer No. 5 in Compara1ve example 

S, continuous copyjng tests were eonduoted unde~ the 

enviromn.ental conditions of low temperature and low 

lS htl.lllidity (temperature 15 °c, humidity 10% rut). The 

result~ are sho~n below in Table 3. 

20 

25 

This.Sheet Has Been Replaced 

I lllllll IHlll llII Ill Jiii 



~ 
.... · ;;;· 
. ll':l 

,.......___J:r' .... :a 
fl:: ..._.Al ....... ,,, 
tx1 . 0 

..... S. 
·~ ~.a 

~t;;' • 8. 

(il 
I
G;$1 
"1.:'J en 1

1 

I
r [:JI 
() .,... 
{1j SI 
CJ 1%1. 

wf 
t:.7 I 

, t;j I 
L_ <I 

--! 

~ 

lnv~ntive 
Developer 

No. 4 

Comparative 
Developer 

No. 4 

Comparative 
Developer 

No. 5 

"' 0 

Initial 

Triboelectri~Image 
Charges Density 

()lC/g) 

-6 I 1. 30 - . 

-7 I 1. 30 

. 

-7 I 1..35 
• 

.... 
(,11 

Tab.le 3 

Copied sheet number 

ii, 000 .sheets 

.... 
0 

J 

Triboelectri~Image 
Charges · Density 

Cpc/g) 

-7 t 1.35 
f:'t 

-10 I 1.20 

-10 I 1,25 
\ 

U1 ... 

10,000 she.eta 

Triboelectri~Image 
Charges Density 

()lC/g) 

--
;;:, 

-7 I 1.35 

-
-1 o I 1.15 -

... 11 J 1.20 

~ 
~ 

~ 
n 
!:'ii -~< 

Nr:t:I .. ,c 
051 
NN . ..... . -~~ 
aoN ... . .... ;.; 
~G\ 
o­
"-1 ID 

\D 
Ir\ 

!~ 
+t:l 
... I.II 
tD SI 

m 
: .i: 

UI 
c.a 
~ 
Cl> ..... ..... 

"O 
:I> 
Ill 
!:'ii 

~ 

~~ I 
iZ 

ii 
(") Ill m Cl1 

2:~ 

..... 

!&'I 
c:> ... 
CD 



RECEIVED 92/ZZ z1:e7 1996 AT 533969~ PASE 59 (PRINTED PASE 59) l 
TBK - lCUENCBEN 22/02 '96 14:08 FAX +49 89 532611 . . 

1 

5 

• 45 -

The triboeleotrie charges in the above Table 

are triboelect~ic charges in the develop~r on the 

sleeve in the developing regipn at the deve1oping 

"' 
inet~ument in the copying aaohine. 

As is apparent from the results in the Table, 

the developer ko. 4 of the p~esent invention is stable 

in triboelectric charges of the developer on the 

sleeve under low ~emperature and low hwnidity 

envjromuent~ and therefore small in flttctua~ion of the 

lOimage den$ity. In contra3t, in the case of 

.Comparative developers No. 4 and No~ 5, when the 

number of copying becomes greater, triboelectrie 

cha~ges of the developer on the sleeve are increased 

whereby toner can be ~!grated with difficulty from the 

15sleeve to the photosensitive dru:m, resu1ting in 

Example S 

Sty:r-ene butyl acrylate - divinylbenzene 

copolymer (monomer weight ratio 70/30/3) 

20 100 parts 

Magnetic iron oxide (average particle 

s1ze: about 0.2 µm) 

·55 parts 

.compound No. 5 (ave~age particle size! 

25 about 4 µm) 

2 parts 

This Sp!?et IIi'-5- Been Replaced 

1110111111 

~050 
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Low ~olecular polypropylene 

3 parts 

After the above mater~als were permixed: the 

•ixture was kneaded on two rolls heated to 150 °c, and 

5 after cooling coarsely cru$hed by a cutte~ mill and 

pulverized by a pulverizer using jet air stream.~ and 

further classified by an air classifier to obtain fine 

powder with a volWtl.e average particle $ize of ll µm 

(magnetic toner No. 5). By mixing sufficiently 100 

10 parts ot the magnetic toner No. 5 with 0.4 parts of 

hydrophobic co~loidal silica a developer No. 5 was 

obtained. The physical p~operties of the tone~ No. 5 

and the developer No .. 5 are shown jn Table 4. 

By use of the developer No. 5, continuous . 
15copying test ot 30,000 sheets was ca~ried out under 

normal temperat~re and nor~al hWllidity by mean$ of a 

copying machine (t~~de name: NP-250RB, produced by 

Canon) with copying speed of 25 sheets of A4 $ize 

papers pe~ minu~e to obtain an image of high qual~ty 

20 faithful to the original. As the result of copying 

te$t repeated for 30,000 ~beets, good images which are 

faithful to the manuscript could be obtained stably 

during the test, and the density was main~ained at 

1.25 to 1.42, to give sharp images without fog. 

25Further, similar results were obtajned under low 

tempe~ature and low hwn.idity of 10 °c ~nd 10% RH as 

This Sh~et Ha~ Been RepJaced 

lllllllHI 

rai 051 
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1well as under high temperature and high humidi~y of 30 

0 c and 80% RH. 

The quanti~y of charges was measured by blow­
# 

otf (TB-100, produced by Toshiba Chemical Co.) after 

S lg ot tll.e developer No. 5 and 9 g of tne iron powder 

carrier (200/300 mesh) were accurately weighed and 

10 

15 

20 

tho~oughly mixed. 

styrene - 2-ethylhexyl acrylate - divinylbenzene 

copolymer (mono~er weight ~a~io 80/20/2) 

lOO parts 

Magnetic iron oxide (average particle .. 
size: about 0.2 µm.J 

55 parts 
.,., 

Compound No. 6 (average particle size: 

about 4 µm) 

2 par.ts 

Low molecular polyp~opylene 

3 par-ts 

A ln.agnetic toner No46 was obtained acco~ding 

to the same ~ethod as in Example 5 except for using 

the above materi~l$. 100 parts of tha magnetie toner 

25 No. 6 was mixed with 0.4 pa~ts of hydrophobic 

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

This Sh!.let liJ~s Been Replaced 

1111111 

~052 
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lproperties ot the toner No. 6 and the developer No. 6 

are shown in Table 4. 

When intermittent printout test was carried 
0 

o~t for 3,000 sheets by ~eans of a ¢ommerc!ally 

5 available laser beam p~inter (traoe na•e: LLBP-CX, 

produced by Canon), sharp ~~ages with density of 1.23 

to l.39 and without tog were obtained. Further, 

si~ila~ tests were ca~ried out under the conditions of 

15 °c and 1o~·RH, and of 30 °c anQ 65% RH to ob~a~n 

10 similar results. 

Comparative exa~ple 6 

Co~parative in.agnetic toner No. 6 and 

Comparative developer No. 6 were obtained according to 

15 the same method as in Example 5, except: for using i 

parLs of dimethylsalicylic acid chromiu~ compl~ sho~h 
r ·~ . 

below in place of the oo~pound No. 5. 

20 

25 As the result of copying test conducted in the 

sa~e manner as in Example 5, good results we~e 
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1 obtajned si~ilarl~ as ~n Example S under normal 
temperature and no~m~l hlJ.lll~~ity, however, under the 
environments of low tem~eratu~i qnd low hu~idi~y, and 
under high temperature and high hWll.idi~y, slight 

5 .lowering in de:nsity ( 1. 08 'to l. 21) and fog wel'e 
observed., which we~e particularly conspicuous during 
supplementing of toner. 

10 

15 

20 

25 

rai 054 
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Hagnet!c (lOIC De) 

Tet.rahydrofuran A Charaet·e.r J.st ic 
Value lnsolvelea Coercive Saturation -'Rea1dl2o.l 

rorce Magneti.zat- 'Magnat.iza-
(%) (oe) ion (e111u/g) tion . . (emu/g) 

35 . .\ 1.5 118 2.9.2 4.1 

36,2 1.4 114 28.4 3.9 
I ... . 

33.9 1.9 121 25.9 - s.·1 . . 
llf.. 8 1.7 119 21.1 3,6 

-
36.1 1.6 l2G 29.5 4.0 . 
35.4 1.5 115 28.0 4.1 
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tll .... 
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The magnetic tone~ ¢f the present inv~ntion 

can be used for a develo~ing toner for visualizing 

electrostatic images in the ifage forming method s~ch 

as the elect~ophotographic method, the elect~ostatic 

Srecordjng method and the electrostatic printing method 

known in the art, and has excellent effects as 

mentioned below. 

(1) Triooelectr1c charges are uniform ainong 

magnet~c toner particles, and the amount of charges 

10 ean be contro1led easily. During continuous usage tor 

a. long term, or depending pn the environm~nt, tb.e 

amount of triboelec~ric charges is not varied or 

red~ced to give a stable magnetic toner. 

(2) The magnetic toner is not influenced by 

lSh~idity and can give partie~larly stable in..age$ also 

under low hu~id~ty. ,. . 
{3} The magnetic toner is not influenced by 

temperature to give stable iJ11ages, 

(4) The ~agnetic toner is excellent in 

20hUDJ.idity excellent in durability, to give constantly 

stable i~ages when used continuously tor a long term. 

(5) The magnetic toner i~ excellent in 

resolving power, tp give every time images of high 

quality with high density withou.t fog: 

25 

li1J056 
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A toner for develoP.ing electrostatic latent 

100 parts by weigh~ of a hinder resin; 

5 20 to 200 parts bv weight ot ~agnetic powder; and 

O.Ol to 10 parts by weight of a co~pound 

represented by the following formula. 

10 

15 

20 

25 -----

141057 
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* C L M S * 

l WHAT rs CLAIMED IS: 

1. A toner for developiig elect~ostat1c latent 

i~ages. co~prising~ 

5 100 parts by weight of a binder resin; 

10 

15 

20 to 200 parts by weight of magnetic powder; ane 

0.01 to 10 parts by weight of a compound 

represented by the tollowing formula: 

A- N-N..:. B ' . /. ·X y "' / " M 

/ ' y x 

/ . " B - N -===-N - A 

e 

·~ 

A - N =--=N - B. ,__ / 
x y ' /. Ti 

/ ' y x . 
/ '-... : 

B - N ===-N - Al 
I 

wherein A r~presents phenylene group, Wblch may 
I': 

have nitro group, halogen atom, alkoxy group 

having 1 to le carbon atoms, alky1 group having 1 

to 18 carbon atoms1 ~lkenyl g~oup havi~g 2 to 18 

20 carbon ato~~. ~alkyl group having 1 to 18 carbon 

atoms o~ aryl 9roup having 6 to 18 carbon ato~s as 

the substituent: B represents phenylene group, 

naphthylene group which may have nitro grOUP., 

halogen a~om, carboxyl group, anilide group, 

25 alkoxy g~oup h~~~ng 1 to 18 carbon atoms, 

carboxyester group having 2 to 18 carbon atoms, 

------

~ 
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1 alkyl gro~p having 1 to 18 carbon ato~s. alkenyl 

group having 2 to 18 ca~bcn ato~s, e.ralkyl group 

having 7 to 18 carbon atoms or aryl group having 6 
rJ 

to 18 carbon atoms a& the substituent; X and Y 

S each represent -0-, -coo-, -s- or -NR-

(R is hyd~ogen or alkyl having 1 to 4 carbon 

atoms}~ M repesents scan.di'UJll, vanadi~. JD.anganese 

or ~inc; c represents hydrogen, sodium. potass!u.m., 

awnoniua or organic a>1UDoniwn.; with proviso that 

10 when A or B has p1ural substituents, they may be 

e~ther the saJD.e or d1tteren.t. 

2. A tone~ according to Claim l, wherein the 

compound has the following formula'(!): 

15 

;. (Rl) A .... 

(R 1) ,_ e 
l ,©(-M 

20 
(Rl)m X y 

'/ [CJ e 

'" 
(I) 

y X (R?) m ll=H¥ 
{Rl).a: 

25 
(R 3) D 
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1'1111111' 1111111111111111111111 
* C L H S * 

t wherein Rl represents alkyl group having l to 18 

catobon atoms, alk;ettyl group having 2 to 1& carbon 

atoms, aralkyl group having 1 to 18 carbon atoms 
\] 

R2 or aryl group having 6 to 18 carbon atom.s; 

~epreeents hydrogen, halogen, nitro. o~ alkoxy 

having 1 to 18 carbon atoms; R3 represent$ 

hyd~ogen, halogen, nitro, carboxyl, anilide or 

alkyl·having 1 to 18 carbon atoms, alkenyl group 

having 2 to 18 cat"bon atoms. aralkyl group having · 

10 7 to 18 carbon atoms, aryl group having 6 to 18 

carbon a~OlD.S, alk?XY g~ou~ having l 'to 18 carbon 

atoms or carboxyester group having 2 to 18 ca~bon 

atoms: X and Y eaeh represen~ -o-, -coo-. -s- or 

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

15 represents scandiu~, vanadiwn., ~anganese or zinc; 

c represent~ hydrogen, soaium, potassium., ammonium. 
r. ~ 

or or~anie ammon)um; ~ represents 1 or 2; • and n 

each represen~ 1, 2 or 3: with proviso that when 

the phenylene group or napht~ylene group in the 

20 formai (I) has plural substituents, they ~ay be 

either the same or different. 

$. A ton.er according to Claim l , wherein the 

compound has the following formula (II): 

25 
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1 

e 

5 

10 

wherein R1 represents alkyl group having 1 to 18 

carbon atoms, alkenyl group havin~ 2 to 18 carbon 

15 atoms, aralkyl ~~oup hav~ng 7 to 18 ca~bon ato~s 

or aryl gro~p having 6 to 18 carbon ato~s; R2 

~ ' 
represents bydro~en, halogeni nitro, or alko~y 

3 
having l to 1$ earbon atoms; R represent$ 

hyd~ogen, halogen. n)tro, carboxyl, anilide or 

20 alkyl havjng 1 to 18 ca~bon atoms, alkenyl group 

having 2 to 18 carbon atoms, aralkyl group having 

7 to 18 carbon ato~~, aryl group having 6 to lS 

ca~hon atO~$, alkoxy group having 1 to 18 carbon 

atoms or carbo,cyester group having 2 to lS carbon 

(II) 

25 ato~s: X and Y each represent -o-, -coo-, -s- or -

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

-·-

Hiiilr 
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t represents scandium, vanadium, manganese or zinc; 

_C ~ep~esents hydrogen. sodiu~. potassium, 

ammoniwn or organic ammoni~~; ~ represents l Or 
iJ 

2; m and n each repre~ent l, 2 or S; with proviso 

~hat when the phenylene group in the for~ula {II) 

has plural $ubstituents, they May be either the 

same or ditferent. 

4. A tone~ according to Claim 1, whe~ein the 

10 COlllpound has the following forlllula (III): 

ca:iJ A 

I -
(R 1) 1. 

15 .@(M 
(RZ)m X y 

. '\I ,. lfi 
/ ~ 

y X (RZ) M--¥ m 

20 

(Ill) 

(R 1) .e 

wherein R1 represents alkyl group having 1 to 16 

25 carbon atO~$, alkenyl group havlng 2 to 18 carbon 

atoms, aralkyl group naving 1 to 16 carbon ato~s 
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1 Qr a~yl group having 6 to 18 carbon atoms: R2 

represents hydrogen, halogen, nitro, or alkoxy 

having 1 to 18 carbon a.t·oms; R3 repre:Jents 
~ 

hydrogen, halogen, nitre. carbOltyl, anilide or 

5 alkyl having 1 to la ca~bon atoms, alkenyl grou9 

having 2 to 18 carbon ato~s. a~alkyl group having 

1 to 18 ca~bcn atoms1 a~yl group having 6 to 18 

crbon atol:aS, alkoxy group having 1 to 16 carbon 

atoms or earboxyester group havihg 2 to 18 ca~bon 

10 atomsr X aud Y each r~present -o-, -coo-, -s- or -

NR 4 <R4 is al~yl having 1 to 4 carbon. atoms); C 

represents hyd~ogen, sodiUnt, potas5iUJU., a.JQ.~oniu~ 

or organic ammonium.; ~represents l or 2; m and n 

e~ch repres~nt 1, 2 or 3; with proviso that when 

15 the phenylene group or naphthylene g~oup in the 

formula {XII) has plural substituents, they may be r ~ 

ejther the'sallle or dirferent. 

5. A toner according to Claim 1, wherein the 

20 eo~pound has the following for~ula (IV): 

25 

This Shi::et U~~ ~een Replaced 

llll~Hll 
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{IV) 

whe:t'e1n Rl represents alkyl g'rou.p having 1 to 18 

carbon atoms, alkenyl group having 2 to 1& carbon 

atom.s, aralkyl gt"oup having 1 to 18 cai:bon atoms 

or aryl group having 6 to 16 carbon atoms; R2 

represents pydrogen, haloge~, nitro, or ~lkoxy ,. 
. 3 

having 1 to 16 carbon atoms; R represents 

hydrogen, halogen, ni~ro, carboxyl, anilide or 

alkyl having 1 to 18 carbon ato-s1 ~lkenyl grou? 

20 having 2 to 18 carbon atoms, aralkyl g~oup having 

7 to 18 carbon atoms, aryl group having 6 to 18 

carbon atome, alkoxy group having 1 to 18 carbon 

atoms or carboxyester group having 2 to 18 carbon 

ato~s; X and Y each represent -o-, -coo-, -s- or -

25 4. 4 NR CR is alkyl having 1 to 4 carbon ato~s}; C 

represents hydrogen, sodium, potassiu~, ammonium or 

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

-----·--------

This Sh<;et Hai; Been Replaced 

. 11111111111111111111111' 
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1 represent l; 2 or 3 1 with proviso that when the . . 
phenylene group in the formula (IV) has plural 

substituents, they may be either the same or 

diff icuJ.t. 

6. A toner according to Claim 1, wherein the 

compound has the following formula (V); 

10 e 

[ c J e 
(V) 

15 

wherein A1 represents phenyl~ne group, which ~ay 

20 have nitro group, halogen atom or alkoxy group 

having 1 to 18 carbon atoms as the substituent; B1 

rep~esents phenylene re$idue or naphthylene 

residue which ~a~ have nitro group, halogen •tom, 

c~rbo~yl group, anilide group or alkoxy group 

25 having l to 18 carbon atoms or carboxyl ester as 

the substituent; X and Y each represent -o-, -coo-

1iiliUf 
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1 , ··S- or -NR- (R is alkyl having l 'to 4 carbon, 

1 () 

15 

20 

atoms); M represents scandium, vanadiwn., manganese 

or zine; C represents hydrogen, sodiUlll, potassium, 
f1 

ammonium or organic ammoniam; with p~oviso that 

when A1 o~ B1 has ~lural substituents, they ~ay be 

either the sa~e or different. 

7. A toner according to Claim 1, wherein the 

comp9und has the following fo~mula (VI}: 

;. 
-~ 

(VI) 

wherein A1 represents phenylene group. which ~ay 

25 have nit~o group, halogen ate~ or alkoxy group 

having l to 1$ carbon atoms as the $~bstituent; E 1 

itiliOf 
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1 represents phenylene residue or naph~hylene 

residue which may have nitro group, halogen atom, 

carboxyl group, anilide· g~oup or alkoxy group 
() 

having 1 to lS ca~bon ~toms or carboxylester group 

5 as the subst1tuent: X and ~ eaeh repres~~t -o-, -

C00- 1 -$- or -Na- {a is hydrogen or alkyl hav~ng l 

to 4 carbon atoms); C represents hydrogen, $Odiu~, 

potassiu~. ammonium or o~gan!c am~on!~m: with 

proviso that when A1 or s 1 has plural 

10 s~bstituents, they may be either the same or 

difte:t"ent.. 

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

has alkyl group having 1 to a carbon a.tom:s. 

15 

9. A ~o~r according to claH1 
"· 

8, wherein the A. 

has alkyl group h•ving 4 to a carbon atom.s. 

10. A toner according to Clai~ 1, wherein the A 

20 has chlo~ine atom or nitro group. 

11. A toner according to Clai~ l, where1n the 

•agnetic powder is contained in an alD.ount ot 40 to 150 

part$ by weight per 100 parts by weight of the binde~ 

25 resin. 
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1 12.. A toner according to Clam 1, wherein the 

magnetic powde~ has an average particle size of 0.1 to 

5 13. A toner QCCOrQjng to Claim 12, wherein the 

magnetic ~owder iaparts •agnetic characteristics of 

coercive force of 20 to 150 Oe~sted, saturated 

magnetiz~tion of 50 to 200 e~u/g and residual . 
magnetization of 2 to 20 e~u/g to the tone~ by 

10 application of 10~ Oersted. 

14. A toner according to Claim 1$, whe~ein the 

saturated magnetization is 50 to iOO e~u/g. 

15 15. A toner according to Claim l, which ha$ a 

volume average particle size of 5 tQ 15 µm, 

16.' A toner according to Clai~ 1, wherein the 

binder resin contains 30 to 90% by weight ot a 

20 component sol~ble in tetrahydrofuran, and.said soluble 

co~ponent has an acid value of 60 o~ less. 

17. A toner according to Cl•j~ 16,.wherein the 

tetrahydrofuran 3oluble component in th~ binder resin 

25 has an acid value of 25 or less. 
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1 18. A toner according to Clai~ 16, wherein the 

tetrahydrofuran soluble component has a number. 

average molecular wejg~t (Mn) of 2.000 to 20,000 and a 
is 

weight ave~age molecular weight of 50,000 to 

5 3,000,000. 

19. A toner according to Glajm l, wherein the 

binder res~n contains 10% by weight or les$ of 

tet~ahyd~ofuran insoluble oo~ponent. 

10 
~ 

20. 'A t:oner according to Claim is, wherein the 

binder resin contains 10 to 60% by wejght of 

t~t~ahydrofuran insoluble component. 

15 21. A ton~r accordin~ to Claim 20, wherein the 

binder resin co~tains 10 to 50% by wejght of .... 

tetrahydrofuran insoluble component. 

22. A toner according to Claim 1, wherein th~ 

20 binder resin comprises a crosslinked styrene type 

copolymer. 

23. A tone~ according to Claim 22, wherein the 

binder resin comprises a styrene-a-~ethylene aliphatic 

25 monomer alkyl carboxylate-divjnylbenzene co~olyme~ or 

a styrene-alkyl acrylate-divinylbenzene copoly~er. 

20 
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1 24. A toner according to Claim l, which js mixed 

with 0.1 to 3% by wei9ht. of hydro~hobic colloidal 

silica fine powder. 

s 

10 
1111[111 llllJI IHll 11111 f 11111 
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15 

20 

25 


