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( expl oshedmethiadohiplBflds- markedly improved in chargeability compared with a toner not containing the metal
complex and also has a sharp distribution of triboelectric charges. However, such a toner containing the
40 metal complex can still cause "tailing™ under some fixing conditions, so that a toner having further improved
- electrophotographic characteristics including freeness from such a tailing phenomenon is demanded.
GB-A-2 090 008 discloses a dry toner for developing electrostatic images containing a metal complex
compound of an aromatic hydroxycarboxylic acid, which has a good compatibility with a foner binder
. composition, is substantially colorless and is capable of negatively charging the toner.
45 US-A-4 562 136 discloses a two-component dry-type developer comprising carrier particles and toner
"' particles containing a specific monoazo metal compiex dye as a negative change control agent.

SUMMARY OF THE INVENTION

50 An.object of the present invention is to provide a dry toner capable of preventmg an |mage defect
- called "tailing” generated in the fixing step of a dry electrophotography.

Anothér object of the present invention is to provide a dry toner excellent in developing characteristic

and transfer characteristic and aiso capable of providing images with a high density.
. A further object of the present invention is to provide a one-component magnetlc toner with markedly

s5 reduced tendency of causing a tailing phenomenon.

According to the present invention, there is provided a dry electrophotographic toner, comprising: a
birder resin, a metal complex compound (A) of an aromatic hydroxycarboxylic acid having a fipophilic
ngup. and a metal complex salt-type monoazo dye (B) having a hydrophilic group, the metal complex
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DRAW NGS between the toner image composed of toner particles having a uniform triboelectric charge distribution and
the transfer paper is enhanced as a whole, so that the release of toner particles constituting the toner image

35 from the transfer paper is suppressed to prevent the occurrance of "tailing™.

The above-mentioned uniformization of triboelectric charge in the toner of the present invention also
provides improved developing characteristic and transfer characternstxc which lead to an increased image
density of toner image.

The lipophilic group in the metal complex compound (A) is a non-po!ar atomic group having very little

40 affinity with water and a large affinity with oil. Examples of the lipophilic group include aliphatic hydrocarbon
groups having preferably 1 - 12 carbon atoms, more preferably 4 - 10 carbon atoms; alicyclic hydrocarbon
- groups having preferably 5 - 12 carbon atoms, more preferably 6 - 8 carbon atoms; and aromatic
hydrocarbon groups having preferably 6 - 12 carbon atoms, more preferably 6 - 10 carbon atoms.
It is preferred that the lipophilic group is free of a hydrophilic substituent.

v 45 The lipophilic group of the metal complex compound (A} preferably comprises an aliphatic hydrocarbon -
group, particularly an alkyl group, directly attached to the aromatic cyclic (monacyclic or polycyclic)
hydrocarbon group of the metal complex compound (A). In the metal complex compound (A) having such a
lipophific group, the aromatic hydroxycarboxylic acid as a ligand.may preferably comprise a benzene ring
or a naphthalene ring and be bound to the metal atom with the carboxylic group and the hydroxyl group.

so The metal complex compound (A) may preferably be one having ‘a ligand represented by the following
partial structural formuia:
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igures 1, 2 and 3 are photographs of fixed toner inmages, wherein Figure 1
gShows 3 good fixed image substantial lgp fs58928%1t @i | ing; Figure 2 shows a
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“expl osion-tailing". 10 DETAI LED DESCRI PTI ON OF THE | NVENTI ON W& have
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t hrough the fipdingpdnial stoctgiderpulef t he nonoazo dye (B) present in the
nei ghbor hood of the netal conpl ex conpound (A), whereby the triboelectric {
Charge densities of the individual toner pgrticie surfaces of the
r'egpective toner particles are averaged. As7¥ dult; in the devel oping
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tri boeI'ectrl c distribution. ConSeguently, S presuned that in the
transfer step, the electrostati cbt' e of 90t achygent acting between the
toner i mgge conposed of toner parti cI s having a uniformtriboel ectric
charge distribution and the transfer paper is enhanced as a whole, so that
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non- pol ar abpaidies. byr el onbraefi they pregant; inkentidn| @ is further preferred that one or more of the following
conditions (a) - (e) are satisfied in order to further enhances the effect of co-use of the compound {A) and
40 the dye (B).
__ (@) The metal atoms constituting the metal complexes of the compound (A) and the dye (B) are the
N’ ' -same. This condition is preferred because the particles of the compound (A) and the dye (B) are caused
to have almost identical mutual solubility to the binder resin.
{b) The metal atom in the metal complexes is Gr. In this case, the negatrve chargeability of the toner is
. 45 enhanced fo an appropriate level.
(c) The compound (A) and the dye (B) are in the form of fine partrc!es in order to improve the
dispersibility in the binder resin. More specifically, it is preferred that they have a volume-average
particle size (dy) of 9.0 um or below, and a number-average particle dize (d,) of 5.0 um or below.
. - {d) The compound (A) and the dye (B) have electrical resistivities on substantially the same order. More
so . specifically, the compound (A) and the dye (B) have a ratio of volume resistivity (compound (A)dye (B)}
on the order of 1073 - 10, In this case, the triboelectric charge is further uniformized.
" (6) The melt index (MI) of the toner is smali. More specifically, it is preferred that the condition of Mi
10, particularly M < 5, is satisfied. This is because the particles of the compound (A) and the dye (B) are
well dispersed in the binder resin at the time of melt-kneading. The Ml value used herein refers to those
565 measured according to JIS K-7210 under the conditions of a temperature of 125°C and a pressure of 10
. Kg.
The compound (A) may preferably be a metal complex of a salicylic acid-type or a naphthoic acid-type
representsd by the following formulas (1) - (H1).




Iy

40 affinity with water and a large affin

| zpopht:l i ¢ group include aIiphaIiccggg 8&%5 %ﬂ

12 carbon atons, nore preferably 4

gr oups ’havi ng preferably 5:- 12 carbon at
at ons;
atons, nore prefeyabl
I|poph|I|c group §s
| i ‘pophilic group fof
al i phatisc hydrocafr ? MegR. gpar t™
to the aromatic clyBfic (nthnocyclic or %u
metal conpl ex conpound (AP. In the neta
l'i.pophilic group, the aromatic hydroxycar

6 -

and aromat}c hydrocarbon groups havrng
10 carbongatons. |

ty with oil. Exanples of the
groups having preferably 1 -
atons; alicyclic hydrocarbon
ons, nore preferably 6 - 8 carbon
preferably 6 - 12 carbon
~is preferred that the
-:uastituent 45 The
)oun ¢A) preferably nprises an
aﬁkyl group, drrég |y attached
ycyc i ¢) hydrocarbon group of the
conp] ex conpound (A) having such a
boxf ic acid as a |ligand may

pweferably conprigse a benzene ring or a naphthal ne ring and be bound to
the neta& atom wift h Lhe, carboxylic group and t e jhydroxyl group. 50 The
met al conpl ex conoth /» may prefer ne having a.ligand
~represented by tHe (fotgxt 0 -#riJghzé grnula 55 3 EP 0 251
326 B1 [ERR] 10 LA [ergy hydr ogen* afpﬁ?or

| i pophilic groupf{and can fdf+@ ring tﬂrough efr conbi nati on. The

hydr ophidic groug of the oazo dye (B) is aR po ar atom c group having a
strong interaction with water. Principal exanples of the hydrophilic group
~include [err], -COOM [err], -COOH, [err], -CN, - OH, [err], -X, and [err],
wherein R denoteg an al kyl group, M denotes an al khli netal or 15 [err],
and X dgnotes a hal ogém, Preferred exa es'of~the hydr ophi |l i c group

sulfo

i ncl ude hal ogen
and sul fafi de_ (

rr],
Efﬁ havi ng a hyd ophEI

'u% -

or a naphthal enefring in i gand :qéucture and having an 0, 0' -di oxyazo
structusgse. A partficularly eferred cl ass of the mbnoazo dye (B) is one
having.a ligand represented by the 20 follow ng partial structural fornula:

[ERR] 30

30

35

40

50

R —

55.

- X) L &ar boxyl _ (- COOH)

~,

yd diyl ({OH), nitro [err],
I

i xjgllt type

n the above formulas, R, R? R® and R* denote the same or different groups which may be hydrogen or a
hydrocarbon group (alkyl group or alkenyl group) of Cio or less provided that at least one of R' - R*
denotes a hydrocarbon group described above in the formula (J); a and b denote a hydrocarbon group of Cs
- Ga (preferably an alky! group) attached to the benzene ring or capable of forming a benzene ring or
cyciohexene ring. In the case where a or b forms a cyclic structure in the formula (If), the cyclic structure
can further have a hydrocarbon group as described above. In the formula (i), ¢ and d denote a
hydrocarbon group (preferably an alkyl group) of Cs - Cs attached to the benzene group or can form a
benzene ring or a cyclohexene ring. In the formula (Hl), sither one of a and b and either one of ¢ and d
forming a ring structure can further have a hydrocarbon group as described above. Further, in the above
formulas, the counter ion X* may be H*, K*, Na*, NH,* or Li*, and Me denotes Cr, Ni, Co, Cu or Zn.

As is understood from the above formulas, the figands bound to the metal atom need not be the same.
in such a case, it is required that at least one of the ligands is a ligand of an aromatic hydroxycarboxylic
acid having a fipophilic group.

In the salicylic acid-type or naphtholic acid-type metal complex of the above formulas (f) - (lif). The alky!
group constrtutmg R', R?, R® and R* may preferably have 5 or less carbon atoms. Particularly, a tertiary
butyl group or a tertiary amyl group is preferred. More specifically, in the present invention, chromium
complex of 3,5-di-tertiary butyl-salicylic acid or chromium complex of mono-tertiary butylsalicyclic acid is
particularly preferably used as the compound (A).

Particularly preferred examples of the metal complex compound (A) are those represented by the
following formulas A-1 to A-3:

zo dye
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aci d-type or naphtholtc acidtype netal conplex)of the above formulas (1) -
(). The al kyl group constituting [err] and [err]}Tay preferably have
5 or |l ess carbon patons Par&rcularly, tiary butyl}j group or a tertiary
anyl group, is preferred. Mile specifica in the prgsent invention,
chronlunrconplex bf '3, 5¥ch sal icyld c aﬂid or chrom um

conpl ex of nono-tgertiary b I cycli idis @45 particularly preferably
used as the conpound (A). bpularl .ﬂg& nal es of the neta

conpl ex conpound [A) are those™R prgf%nted Dy ol ljowng fornmulas A-1 to
A-3. so 5% 5 BP 0 251 326 Bl | ] t-C-H9 30 The rrEtIgi conpl ex ‘;)alt type

nonoazo dye (B) me%géj»those kno S charge control dgents fdﬁ'

HNO L
30 _
N | y

35 In the formulas, X, Y and Z denote the same or different groups selected from hydrogen halogen,
carboxyl, hydroxyl, nitro, sulfo and sultamide. In the formula (V) or (V), at least one of the substituent
groups X, Y and Z attached to an aromatic ring should be a hydrophrhc functional group as described

above.
in the formuilas, the counter ion A* may be H*, K*, Na*, NH.* or Li*. Me denotes Cr, Ni, Co, Cu or Zn.
40 In the dye (B), a plurality of ligands bound to a metal atom can be different but are preferably the same.

Particularly preferred examples of the monoazo dyes (B) include those represented by the following
structural formulas B-1 to B-8.
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“Inegatively chargeable toners. Preferred classes of the nonoazo dyes are
~nmetal gonplex salt-type nonoazo dyes 0 2HS2P &1 owi ng formulas (1V) or (V)
wherei n coupling products of phenol or naphthol derivatives are contai ned
as*the‘ligands. 35 40 4550 55 6 EP 0251 326 Bl 10

+(I'V) [ERR] 35 In the fgryulas, X, Y and Z denote the same or different
groups sel ected from hydrogen, hal ogen, carboxyl," hydr_oxagl., nitro, sulfo

—\:

~and sulfamde. In the formula (I Vo (V), at | one df the substituent
‘grioups X, 5Y and Z attached to gn anagatic ring | d befa hydrophilic
functional group as descri bed abo’v N8y S, the counter ion [err]
may be Terr] or [err]. Me denobhes{Cr, N, or ¢Zn. 40 In the

dye (B), a plurality of |igandg b i a ngf atom cah be different but

- are preferably the sanme. Partiqul ar%y pief Q/red exanpl es} of the nobnoazo

dyes (B) I°nclude those represented by thed ol l owing struptgifal formulas B-1

'to B-6. 45 50 55 7 EP 0 251326 81 5/\ -
()
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[éRR] 20 35 40 45 so 55 8 EP 0 251 326 B1 5 [ERR] 50 55 B-5 [ERR] 15
" B-%6 The7conpound (A) and the dye (BP@r26182@B1at a weight ratio of the
corrpound (A)/the dye (B) of 1/10 35 to 10.0, nore preferably 1/3 to 3.0.
The conmpound (A) and the dye (B) are added in an amount of 0.1 - 10.0 w.
~parts, nore preferably Ops2- 4.0 wt. parts, per 100 wt. parts of the bi-nder
“resin so that they provide a atio of the co nd (ﬁ)/the dye (B) in the -
E range of 1/10 to 10.0. The tatal Chm)unt of t pnpodnd (A) and the dye (B)
] may prefﬁrably be 0.6 - 5 wt .| par per 100 w--<{partgq of the binder resin.
' e toner of the presdqnt g+ BeN ean part]i cul arly effectively
'-pI’OVI ded as a magnetic toner.| The Tagnetic powe¢ér to fbe incorporated in the
toner in this case may be po er of aoqagpef)l zabl e ngtegi al .inclusive of a
metal such as Fe, Ni, Co and or an ,a¢¥Qy or oxide |oF these metals. The

_Jr"ﬁﬂergnet i Gopowder : :

15

0\ / Na‘t
2 : a
. / \O
N=N '-2 : >‘_
20 _ J
B-4
— 3\
35 - -
o ©)
02N N=N @
. 0 0 .
40 ~ cr/ K+
O_/ ~
~rt
- <9
L cl )
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zjcopolyner
{

¢ pol yvi nyl

gsuch as styrene-p-

4 e copolyne styrene-v
:fstyrene net hyl acryjl at eogl NsN '
g styrene-butyl 50 adrylate cop 5

#styrene- net hyl netqacrylate copolyﬁe styreﬁ@VHe

b
§:[efr]-chleroacryl at

;styrene-vinyl nethyl ether
jstyrene-vinyl nmet hyl ketone c
. styrene-isoprene cqpol yner,
chl oridef{ pol yvinyl

may preferably have an average particle size of 1 [err] or smaller. The
‘magnet i€ powder may be used in a proEBP@253326B130 - 150 wt. parts,
.Qpreferably 30 - 100 wt. parts, further preferably 50 - 70 wt. parts, per

parts of the binder resin. The binder resin used in.-the present

i nvention may be homopgol ymers of styrene and its derivatives, such as
#ipol yst yrene, pol y- 2( hl or ostyrene and pol

nyl t ol uene; st{yrene copol yners

tyrene- propyl Ene copol yner,
iyl
)

nap- thal enejcopol yner,
ETT4- OCt ¥yate copol yner,

chl or ost yrene copoly

hyl acryl at ej copol yner,

1ﬁﬁrylate
styrene- thacrmbate onlyner styrene- oyl

tyrene-acrylonitrile copplymer,
LN-N('b nyl ethyl{ ether copol yner,
yner, s ene--bdit adi ene copol ymer,

tyrene-acrylonitrilei ndepe copol ymer;

c

ibutyral, ®erpene resin, phenolic resin, xylene resin, and aromatic
gpetroleun1re5|n These resins may be used singly or in mxture. Wien the
“toner is for hot-rdt@®r. fixation, the binder may preferably conprise a

“styrene-acrylic reﬁjn-type copol
-ester copol ymer ang
251 326 Bl Particuljarly preferre
(St-nBA) copol yner § styrene-2-et
styrene-n-butyl nethacrylate (St-nB
: yféte-z-ethylhexyl met hacryl ate copoly (St nBA-2E C@gl yner in view
of - t he deyel opi ng (,had N _@
resultant toner. 5
prepared in the folfl owi ng manner.
and the.dye (B) ar¢ bl ended by’ uni
such as Henschel mnxer together
dye or pbgnent as & colorant. (2)

ger (i ncl usj of styrene-acgylic acid
yl

styrene-neth I c aci er copol yner. {10 EP O

NyeT e (St- MA) ¢opol yner,
co P bgtyl ac-

a i g characteristic oﬂdthe
g angATXig

oner

resin, the cpnpound (A)
on by neans of |a bl ender
dded magneti ¢ nmaterial or

nlaispe
opti onal |

nel t - kneadi ng by using a kneadi ng neans such as a 10 kneadar, ext ruder,
or roller mll. (3) The kneaded product is coarsely crushed by means of a
crusher such a cutter mill or hammer nill
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The compound (A) and the dye (B) are used at a welght ratio of the compound (A)the dye (B) of 1/10
to 10.0, more preferably 1/3 to 3.0.

The compound (A) and the dye (B) are added in an amount of 0.1 - 10.0 wi. parts more preferably 0.5 -
4.0 wt. parts, per 100 wt. parts of the binder resin so that they provide a ratio of the compound (A)the dye

(B} in the range of 1/10 to 10.0. The total amount of the compound (A) and the dye (B) may preferably be

0.6 -~ 5 wt. parts per 100 wt. paris of the binder resin.

_ The toner of the present .invention can be particularly effectively provided as a magnetic toner. The
magnetic powder to be incorporated in the toner in this case may be powder of a magnetizable material
inclusive of a metal such as Fe, Ni, Co and Mn or an alloy or oxide of these metals. The magnstic powder
may preferably have an average particle size of 1 um or smaller. The magnetic powder may be used in a
proportion of 30 - 150 wt. parts, preferably 30 - 100 wt. parts, further preferably 50 - 70 wt. parts, per 100
wt. parts of the binder resin.

The binder resin used in the present invention may be homopolymers of styrene and its derivatives,
such as polystyrene, poly-p-chiorostyrene and polyvinyitoluene; styrene copolymers such as styrene-p-
chlorostyrene copolymer, styrene-propylene copolymer, styrene-vinyltoluene copolymer, styrene-vinylnap-
thalene copolymer, styrene-methyl acrylate copolymer, styrene-ethyl acrylate copolymer, styrene-butyl
acrylate copolymer, styrene-octyl acrylate copolymer, styrene-methy! methacrylate copolymer, styrene-
ethyl methacrylate copolymer, styrene-butyl methacrylate copolymer, styrene-methy! a-chloroacrylate
copolymer, styrene-acrylonitrile copolymer, styrene-vinyl methyl ether copolymer, styrens-vinyl ethyl ether
copolymer, styrene-vinyl methyl ketone copolymer, styrene-butadiene copolymer, styrene-isoprene
copolymer, and styrene-acrylonitrileindene copolymer; polyvinyl chloride, polyvinyl acetate, polyester,
epoxy resin, polyvinyl butyral, terpene resin, phenolic resin, xylene resin, and aromatic petroleum resin.
These resins may be used singly or in mixture.

When the toner is for hot-roller fixation, the binder may preferably comprise a styrene-acrylic resin-type

copolymer (inclusive of styrene-acrylic acid ester copolymer and styrene-methacrylic acid ester copolymer.
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(1) A binder resin, the compound A and the dye B (and optionally a colorant ang Or magnetic materialy is
melt-kneaded to form a foner core material in a.moften state. '
(2) The toner core material is stirred vigorously in water to form fine particles of the core material,
(3) The fine core particles are dispersed in a solution of a shell material, and a poor solvent is added
' thereto under stirring to coat the core particle surfaces with the shell material to effect encapsulation.
(4) The capsules obtained above are recovered through filtration and drying to obtain a toner.
As described above, according to the present invention, there is provided a toner for dry electrophotog-

fixed under heat and pressure by means of hot rollers.

The toner of-the present invention, not only prevents the occurrence of toner scattering at the time of
fixing called "tailing” but also provides a toner image with an increased density through improvement in

-developing characteristic and transfer characteristic of the toner.

The present invention will be explained in further detail by way of Examples.

11



niformtriboelectric chargeability. The toner of the present invention
xhi bits particularly excellent perfgrymiceggyhen applied to such an
| ect r ophot ographi ¢ process wherein a positively:.charged |latent inmage is
ornmed- on an electrostatic |latent 50 inage-bearing nenber such as a
‘'sel enium phofpgansitive nmenber; the latent inage is developed with an
‘i nsul ati ng toner having a negative triboelectric charge to forma toner :
image; the toner inage on the | atent inage bearing nenber is transferred to §
a:transfer receivifn i 1 n_the r.Of | corona
«t transfer dy using argatﬁgive;g: )@%R%W%%C‘%ﬁ%@egggp %%ﬁ{atédrnr Boan 'p?'%n Pr i mage
g1 on the transfer nytgy nétlcpbv?de“%ﬁéﬁe%&ﬂﬁésiﬂ?&ﬁm@%ﬂ) pressure Pﬁbm%s-of hot
rollers. 55 . hfdsthi QBHREIexAomb ﬁd@\? F&ke oGRS ON, not PRiguBERVENtS the
occurrence of tonqrvoﬁ,g,glaeﬂgb@gt;c|@;;ze(_vg=g_dmnu,gi,erfgbﬁggg cal led "taifing” but
2-so provides a tqngitclk’sRY @, w2 foiintGEdaag rydedsd.ty) t hrpugh i nprpvenent
i1 n devel 8bi ng charjansigicondiéxaypRMbnbaza e (BY (stubakasintriBs: | ¢ jofi.otvagardsoner . The
4 present invention |va/eb.6hne, @xquloain@d 100 obamyt her detai |l by may of Exanpl es.
£ 11 EP 0 251 326 BT EXanpre I Styrene-npuryl mernacrytratée copor yne

;
3. (copol yrer i zaj o, Wl o %% Whs REdoSadod by & roll mf i:ZnEeh. MRIRSE by 2 ROWHE Lo RYGRATE |
‘particle,si ?%btaig a lzgéif b BRobuct n ving%fsa\y&' 'Y 5!#@6”;@'[0@ L] gésiffe%?ﬂ?éyf&a: éﬁnount g
§ (structure JQBiA bl blended wifr dhollar BeS o] WTBHAY EJRBRLRANILA (rhdd rind B.072,
{i[err] = 6. OnisS8y dippoR WEREI KRY SAADEWD Bl bt GlnfidseZfRionds résln powder by Inlafd of aVHthALHE
i 1 8Si Sti Vit YmikdR) theretlys bibtain & MagnebdbndVatcalding @RS BréschliRRnttR RAREG AMBndeRIMI value)
i (st ruct ur al of ft @r THe Infugh®ti& toner knud oitkindBehbwed|2a1ebdtive-chiargBabllighbn bibried ittrstainidds steel
c[err], Reo= day (pdrtidiecside] zsaohsollag). above ingredi ents were nelt-kneaded by a
i rol | mill, covheetlagnptid wedri e csublyctatl joed copying, teity Bing s bdningstkidlip aivaiatod icapying a
¢ cl assi fi ed machidkraddramerSpler 1802 wid. by Softa IKIK.)hevdngsd tBefixbiy r@llefsepmprising ladeating roller
i classified qoated wiht pahwetafivometbyleve aod a badumtolier paatédswithasliictrie gulbedandi elted jot sorfava |
I additives obmgraiurest of 178-t 185G,y entenjvhmobtiotysansifivecmentter antka rsteintesRstoq Zisevef dn thpy
' Ni ppon Agsr copyinglepptationanBC Biag ofit 200 yaifstane in 4¢ hipt piciapikvolts (Yop)iade 130841z rverscanelied
¢ by means ofbeireste foc prignium pigtosensiver wgmbergandhihej sipeve. #ad) i Hevelopip congiiensy WeAg
. to the presanfoliadsodnat the Selepiun piigtogensiie memBerdid g ¥ valug o(, 890 vofts anda Virpplue of +600
magnet i c t oA FYHErs tEISeHAIaRed) oad dReas wes r’f@’(g%ﬁ‘_tfa{}ﬁerf?ﬂ é’f‘gé’?ﬂfﬁ ‘I’an{'}f““%ﬂé'i’P e
result of 1000 sheets of continuous

with stainl fixed thereon at a finear speed of 200 mm/second. As

30 copying test, substantially no scattering of toner called “taifing" was observed on the resultant copies. The
image density was 1.28 at time of 500 copies and 1.35 at 1000 copies, which were therefore retained at a
high level. '

=l

Comparative Example 1

35 : :
A magnetic toner (Ml value = 1.6) was prepared in the same manner as in Example 1 except that only

the metal complex compound (A) (structural formula A-1) was added in an amount of 3.0 wt. parts. The

toner was evaluated in the same manner as in Example 1. The resultant copies showed "flow-faifing” which

was more noticeable than in Example 1. ~

40 The image density on the copies was 1.06 at 500 copies and 1.10 at 1000, copies, which were lower
than those obtained in Example 1.

Comparative Example 2

45 - A magnetic toner (Ml value = 2.3) was prepared in the same manner as in Example 1 except that only
" -the metal complex salt-type monoazo dye (B) (structural formula B-5) was added in an amount of 3.0 wt.
parts. The toner was evaluated in the same manner as in Example 1. The resultant copies showed
"explosion-tailing™ which was more noticeable than in Example 1. )
The image density on the copies was 1.03 at 500 copies and 1.08 at 1000 copies, which were lower
50 than those obtained in Example 1. ' o
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. 20 falls (particle size: 75 to 150 [err]). The nagnetic toner was subjected

to" @ cdpying test by using a comer &P 251 3B abl e copyi ng nachine (trade
narre Sel ex 802, nfd. by Copier K K) having a hot fixing rollers

_corrprl si ng heating roller coated with pol ytetrafluoroethylene and a
‘backup rol | g?——@%é
.tenperatures of 170 - [err], a selenium photosensitive nenber and a

ed with silicone rubber and heated to surface

st a| nl ess steel sl|leeve~—n thn 25 -r\nn)ann opexr at nn a—DPC-bias-of + 200
volts and an AC bias &WTQWTM@P*%W(WMWM"@E@O Hz wrigo wlpatts ¢d bet ween

t he sel eni um phot oserstopdixreer (peprimerization wtrrtio 1 #&9a.2) and|t he devel|opi ng

condi tions were cont rj0Y3%8efic dpwdenfie s?’ﬁ%ass‘éﬁfé'ﬁﬁmﬁ_%‘dt os¢n89 virges fenber had a
[err] value of + 90 \d‘f“i@_c%{MP"@W“%%@"B‘F'a4'26‘1307'§0It utReRed, the

- devel oped toner irrage §8° onto £ er urder t he
&Bndi ti ome of 200 [eri] ¥ s “E’ ﬁy ”f‘f"ﬁﬂ etd 200
nm second. As a resullt fd"’l H“-éhpé Hhmn ’2 copyingltest,

substantially no scattering of toner caI led "tailing" was observed on the
resul t ant copives aboVh dngrediiege vwhemn gielt-imeaged Wy, 2 8olamill ippfeeriedd BBI0Cclessiie o amducd .a35
at 1000 cop#assifiedymocutt hadngeant dverpasf revticlersize af han- He dlastifegiprddect é an s af H0iwe
Exanpl e 15 3Brtawasjended with qxieael gdnitives &f ¢/ wiz part ¢f rvekephobie ailisaeediO-? wt. partofyiawidene

- manner as i WOTdeaAM govdepjocelin @ imagnede ltaper (ML Treliok| The donel 13s hehpRliscito(ty same

(structural °°P¥g$g;t’2§5'“%;é se‘&\[&'sE"%YﬁgPseHmf ﬁC%W”a%g;"QQISt ﬁ;;@"g?ég‘;; HH‘? E&S%Qg@t ner
was eval uat ed X ! ! ime
shovve\(; 1l‘J | oPRLgoP R '\mlaﬁfﬁgﬁg 'eﬁﬂ?"é pF?éS'f"i"%é B 3RS Exanpl e 1. 40

The magé d(§n5|ar'ta e the3 copies was 1.06 at 500 copies and 1.10 at 1000
copi es, e%—v\;e-re—%nﬁm%r—p t han t hose obtai ned |n Exanpl e 1. Conparative

Rxanpl e 2 45 Efﬂﬁ M S 18 .(eMr a/ﬂ' samme maier YR é?érﬁﬂé‘?%ﬁcebﬂh&%ﬁl e
manner as 'rnet ty Sr%zo QB)% vmﬂhé i ORPHEE. ThE tdherlwil SvallREPRZ O
dye (B) £5sttw£aw cbﬂ}m@'af ﬂ)ﬁ@%sts Ofhe Rostitat copiblhbwed
The toner WagiRkal ag%.m@aéhaeﬁa@sabmﬁuaeﬁsﬁapm Exanple 1. The resul tant
copi es showedTheSinabeddansiy-dhahd éddgs wid!i.001at\806 coptisQndl 105 GERI0b GogdiddARnidhwerx BWg! €
1. i The i nmagrandiss bityinedlin Elampis@pi es was 1.03 at 500 copies and 1.08 at 1000

copi es, which were lower so than those obtained in Exanple 1. 55 12 -
: 30 Example 3 ' ’

Styrene-n-butyl acrylate-divinylbenzene copolymer 100 wt.parts
. (copolymerization wt. ratio = 77:23:0.5)

: Magnetic powder (average particle size = 0.2 um) 80 wt.parts

i Metal complex compound (A) {formula A-3; d, =86. 0 1.5 wt.parts

L um, d,=3.5 um; R=10° @+cm) :
i _ ) Metal complex salt-type monoazo dye (B) (formula 1.5 wt.parts

i o ' . B-5; d, =5.3 um; d, =4.0 um; R=10"° Q.cm)
N _ - The above ingredients were melt-kneaded by a roll mill, pulverized and classified to produce a

c_las§ified product having an average particle size of 9 um. The classified product in an amount of 100 wt.
parts was blended with external additives of 0.4 wt. part of hydrophobic silica and 0.3 wt. part of vinylidens
A 45 fluoride resin powder to obtain a magnetic toner (Mi=1.8). The toner was then applied to the same copying
.~ machine as used in Example 1. for a continuous copying test of 1000 shests.
Substantially no "tailing” was observed on the resuitant copies. The image density was 1.30 at the time
of 500 copies and 1.35 at 1000 copies, thus prowdmg a high image density.

50 Comparative Example 4

: o A magnetic toner (Ml = 1.4) was prepared in the same manner as in Example 2 except that only the

SRS metal complex compound (A) (formula A-3) was used in 3.0 wt. parts. The toner was evaluated in the same

. manner as in Example 3 through continuous copying of 1000 sheets. The resultant copies showed "tailing”

55 which was more noticeable than in Example 3.

: The image density-on the copies was 1.09 at 500 copies and 1.15 at 1000 copies, which were lower
than those obtained in Example 3. :

13



EP 0 251 326 Bl Exanple 2 Styrene-2-ethy Ihexg arCTyl ate-divinyl benzene
100 wt«parts copol ymer (copol yner i zER 0@A1%R8 Bat i

B etic .
powder (the sane as used in Exanple 1) 60 wt. par !Eﬂ F mm!gmgonpound
R(A (formula A-2; [err] = 7.5 1.0 wt.parts [err] L
wlerr] [err] cams Metal conpl ex salt t ype nonoazo* dye (B) (formula 3.0

wt. part's 10 iBioher, bhckiling® 2Boirdiel &R 3 moBl & 4oMpdufil dyior B =

orahr toner, rmgare i plex tomp (A)’of.
[err] [err]™ ro b hg pxyca‘? ALS Q&é ﬁéf qué éiWﬁJ &OJEEE jﬂﬂ&‘é”l %iysa@ty & inogécj ﬁ
pul véri zed and w? E. hiltid gidl lox compound () and tn I nfbndzb laf8 (B TR C L ¢
‘having ar’ aver g€ i sorndnzoeo@ o 90& &L lohrts pEPCOcCHASSE lof R HIRGS sl solthht 8By |
.amount of 100 W 4 troofthecompound (l\ﬁmemr(s)snmsan&landoeb wiot h ext er nal

;addi tives of 85t . part of hydrophobic silica and 0.2 wt. part of
vi nyl i dene 4 | W@gnbiCRedidhgi t6 CRdMIMeled 1B0MhEthI RoBpleRa@MPbing (A)@AE the (vhoazo dyeQB) ard’ he j_
\Loner wag t hegidapl dsedlprovidetahvatiostitie coapynd @)/ thedyel (Bldn ts ranges 113!10 E&arrpl el fort
g% a conti nuous copying test of 1000 sheets. Substantially no "tailing" was - :
it observed ors. t Agonee icdotdingt tocOpime $.. wiinain iteaYeded aerii cgmnees 4. sBEenecryliaeretin-type of ]
=t 500 copi es anepdy@5 at 1000 copies, thus providing a high inage density. 20;
9 Conpar ative Exanple 3 A magnetic toner (M = 1.6) was prepared in the sane .
Bf manner a8 i4n AloRPRACEI PG 3¢ MhereinoAid styrpne-agrsticaiesie-typs) FepRivaer it selscsd emribazo |
8 dye (B) (forndif“R BOSHfing pisStyenad-butyl aeryigte copglymer: styrege-g-eipydexy) aqyialo gprolymen siyn |
§ 25 the sane R ag‘eﬁ“?F’%nf)‘fpe‘yTe’t h?u g6 ﬁtbF%o‘”tféV'ate&p%}'?yﬂﬁ"be mehesytate

| sheets. The rcgg‘t&r"teént copi'es showed "expl osi on tailing" which was nore :
notlceable th ensi n t i es :
500 copi s a ﬁg} n%)@ﬁ'mcbwpeer%m m\?\lﬁ} caﬂ CREre ¥?m oump(s)n' 35%8%?sentneg in .
§ Exanple 2. 3 arrple 3 Styrene n-butyl acrylate-divinyl benzene copol yner :
¥ 100 wt.parts 35 : (copol yrrerl zation wt. ratio = 77:23:0.5)

i I\)h/gnetlc powder (average pﬁrtlcl srze =0.2derr]) 80\wt.parts Met al

. conpl ex ,gompound (A) (formjla &R [err] = 6!0 1.5 wt. parts [err], [err]

- =3.5 [err]; R=Jerr] [err]] crr) d;orrpl@c al t- tyge onoazo dye ( B)
. (formula 1.5 wt.parts ] M x* _
_ R c O/ . . |

I 4
0 R

30 - \

wherein R?, R2 R® and R* denote the same or different groups of hydrogen or a hydrocarbon groups
having not more than 10 carbon atoms provided that at least one of R! - R* denotes a hydrocarbon
35 group, Me denotes Cr, Ni, Co, Cu or Zn, and >(+ denotes a counter ion.

6. A toner according to Claim 5, wherein the metal complex compound {(A)isa compound represented by
the formula: .

50

&5
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//

. B-5:

[err] =5.3 [err]; [err] =4.0 [err]; R=[err] [err].c
i ngredi‘ents were nelt-kneaded by a roEP 051326 Bl veri z \‘l‘ | ‘ﬁ
produce, a cl assified product having an average parti cI

.The classified product in an anmpunt of 100 wt. parts was bI ended wit
external additives of 0.4 wt.¢part of hydrophobic silica and 0.3\ . part

5 a f vinylidene 45 fluoride regsin pofpd€jiigo obt ai n @ magnetic toner (M =
) dy .8).. The toner was then appljed t he sane copyitg machj n(;%" sed in
anple 1 for a continuous copyin o 19 tijal ly no

wein
ﬂ:eytal | ing" was observed on thejre copi E\The e densityNws 1.30

at the tine of 500 copies and 1555yt 1&0@ copi LT hed pI’OVI ding a high
i mage density. 50 Conparative Exanpl e A magnetic tql Qer = 1. 4) was
)ar@epared in the sanme manner a§ in Exanpfe 2 except that %ﬂy t he rret al
: conpl ex cogpound (A) (fornmula A-3) was used in 3.0 wt. parts. The toner was
. evaluated in the samermanner as in Exanple 3 through continuous copying of
typel000 sheets. The resultant copi es showed "tailing” 55 which was nore
noticeable than in Exanple 3. {The inage density on the copies jwas 1.09 at
: 500 copies and 1.15 at 1000 co¢pi est~@hlitgh were | agwer than thosg obtained in
ﬁfﬂeExarrpI e 3.1513 EP 0 251 326{B1 ains 1. A dry fEl ectrophot ogfaphic toner,
Sy-conpri sing: a binder resin, afmet €x cQ A) of anfarqmatic
”‘afehydr oxycar boxylic acid haV| ng{a | hilic @roup, a metal &l ex
¥ salt-type nonoazo dye (B) haviing a hydzephilic @ the metal conpl ex
corrpound (A) and the nonoazo dye (B) b[bl ng added ea d a proportion of
';_ 0.1to 10.8 wt. parts per 100|wt. part@ of the bindefr 449 n soj t hat, t hey
.- provide a ratio of the conpound (A)/the dye (B) in the range of 1/10 to
k. 10. 0. 2. Atoner according to Claim1, wherein the netal conplex conpound

(A) 'and the nonoazo dye (B) are 10 added so as to provide a ratio of the
f. compound () /4t h@toﬂé4%c5$% Ial?rﬁ "WASKEH 1R metdi §or£;9ex%or9pou§d (Afista%ﬂr%ou%%%gﬂnw by
¢ to Claiml, 'El er. resin conpri ses -acrylic resin-t

copolymer. 15 4. A'toner according to Claim 3, V\/ner e| n sai d
? styrene-acrylic resin-type copolymer is selected fromthe group consisting

of styrene-n-butyl acrylate cfopol ymer styrene- 2 et hyl hexyl?acryl ate
k- copol yner ,zsty- ‘5
[
' O\ /O‘C +
b X
35
~ ’

wherein R' and R? denote the same or different groups of hydrogen or a hydrocarbon group having not
' 40 more than 10 carbon atoms, Me denotes Cr, Ni, Co, Cu or Zn, X* denotes a counter ion, and a and b
denote a hydrocarbon group having 4 - 9 carbon atoms attached to the benzene ring or capable of .
forming a benzene ring or cyclohexene ring.

e e g bt s o aiees e e

: 8. A toner according to Claim 1, wherein the metal complex compound (A) is a compound represented by
oy 45 the formula:

' I t-c
% - @(—o\ - _0-C 4 .
o o c N
i ’ . ’ 0/ r\o e . a

- _ L

Q
]
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" rene-n-butyl methacrylate copol yner, and styrene-n-but
" acryl at'e- 2- et hyl hexyl methacryl ate ERQ@5yq28B120 5. AJ ﬁmgmgwo
" Caim1, wherein the netal conpl ex corrpound (A) is ac ed

by the fornula ERR] wherein [err and errg denote the sane or

‘di fferent dgr ofFESFECITBBGEIP brvheeinJarmoacd s BY'da A 'PRIPRYEY Mo i
10 carbon atons provided that at | east one of [err] - [err] denotes a

hydr ocar bon 35 group, Me depotes Cr, N ,_Co, Cj-or Zn, and [err]

denot es counter ion. 6. A toner afcor di -@u C aifm 5, wherein the netal
conpl ex conpound (A) is a conpo by tthe forrmula: 40 45 50 14
- EP 0 251 326 B1 t-C H 10 or [E er adcording to Claim1,

- wherein the netal conpl ex conpound ( )\rsoa conpound represented by the
formula: [ERR] wherein [err] and [erQr/WEnote the dame or different groups
of hydr ggen or a hydrocarbon grioup, h&avi ng 40 nore than 10 carbon
. atons, Me denotes Cr, N, Co, cd:r'u N ﬁenopes a counter ion, and a
and b denote a hydrocarbon gr oyp ‘gb ng 4 - carb¢n atons attached to the
- benzene ring or capable of forri ng=% benzene ring ¢r cyclohexene ring. 8. A
- toner according to daim1l, wherein the netal conprex conmpound (A) is a

~ conmpoundsrepresented by 45 the formula: 50

wherein X and Y denotes the same or different groups of hydrogen, halogen, carboxyl, hydroxyl, nitro,
sulfo or sulfamide; Me denotes Cr, Ni, Co, Cu or Zn; and A* denotes a counter ion; provided that at _
least one of the X and Y denotes a group other than hydrogen; or . \

20 . \
X (0)
Ay Y
: oo cond) |
. CONH
) _Mé: - at
HNOC 07 0
' B ©) ¥
‘ \ /

35 wherein X, Y and Z denote the same or different groups of hydrogen, halogen, carboxyl, hydroxyl, nitro, .
sulfo or sulfamide; Me denotes Cr, Ni, Co, Cu or Zn; and A* denotes a counter ion; provided that at
least one of the X, Y and Z denotes a group other than hydrogen. .

50

. 68

16




EP ¢ 2:51l_326 BlL 9. A toner accordi n&#@ aim1, wherei noazo dye
(B) Jis a conmpound represented by the T F%?@?BT ERR] 15 Wne tl""“lv””m
dengtes tche same or different groups of hydrogen, halogen,

hyd oxyl Ni1d." OtonérdbdoRling @ Cigikl I, AREriSine M%ndéf‘cﬂ%?é isd eo !JUnd%z)ﬁ%Q't%gobg t%anmula

[erd] - derrotes a counter ion; provided that at least o
dengptes a group other than hydrogen or [ERR] 35 wherein X, Y and Z

-denpte-the same or differentf groups of hydro hal ggen, carboxyl,
hydroxyl ,s nitro, sulfo or syl fpagi de; Me den Cr, Ni, Co, Cu or Zn; and .
[erf] denotes a counter ion; 'p|2ov. ed that ayYeast gne of the X, Y and Z
denptes a group other than Hydr.o @ 16 EP 0 251 326 Bl 10.
-~ . Atpner according to daimg, whe t he zo dye¢ (B) is a conmpound
er{(esentmed_by the formula: |[ BB 3504Q 5,0055 17 - _ _
o o/ \
: N@
15 '
\ ’
20
N - o\ /o .
' H
25 .
\- N_@

36 . L . . . / ’

35

40

. 45

50

56
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P .0-261 326 Bl [ERR] or 50 55 11. A toner according to Caim

}each of the qnetal

nagnetlc powder .
it he bi ndes resin.

it he bi nder resin.

;powder- is contained in a propgrti

5 14.

'pomder is contained in a prop

¢chargeable and el ectrostatica
aceording to Claim1, which i
“f | uori ne- C@ontaining resin pow
«mhereln the fluorine-containi
j fluoride powder.
“fluorine-containing resin pow

iformof particles having a vol une-average particle size
;snaller and a nunber- average particle size of 5.0 umor
{0 251 326 B1 12. A toner according to Claiml, wthh furthert cont &i nd

conpl ex conpound (AP 8% 3268B1onoazo dye (B) is in the

(A0 AL

13. A toner Eccordlng to wherein the magnetic
of 30 - parts per 100 parts of
A tongp aln 13, wherein the magnetic
bré i 30 - parts per 100 parts of
15. A toner{accordi —0 Cla|n11, j*h is a negatively
|y trans?éhable toner. 10 16. A toner
5 m xeewi th hyd OphObIC silica and
der N=¥o E@prdingto d ai m 16,
ng r powder conprii ses pol yvi nylidene 15
18. A toner pacco g to Caim17, wherein the
der is mxed in a prgportign of 0.05 - 3 w.

;;parts per,; 100 wt. parts of tlhfe toner. 20 19. A tonery according to C aim 16,
: wherein t'he hydrophobic silida is mxed in a_proportjion of 0.05 - 3 w.
**parts per 100 wt. parts of the to Paten<:3nprUche 26 1. Trockener
i el ekt rophot ogr aphi scher Toner0 i end. Bi nderjittel harz, eine
{ Met al | konpl exver bi n- dung (A) & ne ronﬁﬁ'~ en. Hydr oxycar bonsaure mt
}_elner |'i pophi | en G uppe, undjei nen MuQazefarb-
cr” k'
" o” Mo
£ N=N
(G0—sw-Oe, |
” <:’ c1
\ )
( © B
30 =
O Q _N" @
o oL 0 conn—@-m
I
c1 HNOG, 7N +
8 NN—{5 }o,
A .
or J
_ 40 ( ol ‘:’ Y- !
‘.\/‘; 5 . N_N’ _ {
o, O CONHNO
45 Cx _ 2 Li¥
QzN@ HNO o7 Yo '
(o) &1
50
56 11. A foner according to Claim 1, wherein each of the m

etal complex compound (A) and the mon d

(B) is in the form of particles having a volume-avera omber.
- ge particle size of 8.5 um or -

average particle size of 5.0 zm or smaller. smaller and 2 number
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;- St o f (B) vom Metal | konpl exsal ztyp mit einer hydrophilen G uppe, wobei di e

e (i kKonpl exver bi ndung (A) und der ER@@5Y3&Bbstof f (B) |
Antgil von 0,1 bis 10 Gewichtsteilen pro 100 Gew cht st ei I|€mmu“m“|\ “lﬂ“lm‘n
Bi ndlem tt el harzes hi ndpgegeben werden, so dal sich ein Verhil%nits Yon®
‘Ver i ndung 3% At°"er(a%°7 r’?)glf“ﬂ‘flfWt‘E!)f“m}‘ﬁE’@Pa@FEﬁg'\?B‘hp"I'FTO bis 10,0 ergibt. I’
2. Toner | konpl exver bi ndu
Vonbazaf ar babd) P tgvﬁﬁ’@;‘% Rt P L T
Verhaltm% von & ung ﬂ\ ar sto?f (B) imBereich von 1/3 bis 3,0
ergi bt

89& c&@{yﬁ% l1'§ thgrem\’*%brﬁégngﬁzsp_?ﬁﬁep %eé%ttahgd |P g Fg%opgﬂtlsh of 30 - 1%(?

Copol yner vom parOber Zbivdar 4 oner nach Ans

i das’ Copol yner vom yrol - Acryl - Harztyp aus der G uppe bestehend aus

i Sty ol - n- Buty/| gher babrafng ROCIXE! whlﬁlyﬁ Qég'a@vegtchéfééﬁaéthldaél‘écwys%tlca@)%gfl{rgﬁé toner.

e St'ypr ol - n4But yl net hacryl at- 40 Copol yner und

£ St yr ol - n- Butigll mehetl @tording=tohGbiMen YWhith tid) ey lwith hihEIRbDIdTSilicaddns Jedkinébdntainfil . redin
Toner nach Angpwdeh 1, wobei die Metall konpl exverbi ndung (A) eine durch die
Ihaghst ehende Fornel dargestellte Verbindung ist: ;45 50

R23C Oz RO. @ toner according to Riaim-18] wDerBif the ﬂuomn-bgnaldmg, redR2 powd® aomgriséel pajyviny iclaee
;_oder unt ef schifleetide odvalecr uppen aus Wasserstoff oder ei ner. Kohl enwas-
tserjst of fgruppe mt nicht nmehr als 10 Kohl enst of f at onen synbol i sieren, mt

i derl Maggabel8 ddpraperaeing 4 @aig W wrerqiieihe fyoripmeontaining fesm?o@%;h@ mixed in a proportion of

f Koljl enwasser st09PT &R Reg TRttt the tenee vvobe| Me Cr, Ni, Co, Cu oder Zn

L syrfbol isiert, und wobei X+ ein Ge eni on s‘}/ jert. 19 EP 0 251 326 61
b1 | | BI | # 1q |A toney i?%%fmg ﬁ&l "lmh rein the hy rophoblc smca is mixed in a proportion of 0.05 -

E « Wt party 0 °I\)F"§'st 6. Toner nach Anspruch 5, wobei die

L \efal i korrpl gi%{gﬁ% RigH g (A) eine Verbindung ist, die durch die nachstehende

¢ Fornel darges PV rd Ot-& H

: 25 1. Trockener elektrophotographi_scher Taoner, umfassend: ein Bindemittelharz, sine Metallkomplexverbin-
dung (A) einer aromatischen Hydroxycarbonsure mit einer lipophilen Gruppe, und einen Monoazofarb-
stoff (B) vom Metalikomplexsaiztyp mit einer hydrophilen Gruppe, wobei die Metallkomplexverbindung
(A) und der Monoazofarbstoff (B) joweils mit einem Anteit von 0,1 bis 10 Gewichtsteilen pro 100
Gewichtsteile des Bindemittelharzes hinzugegeben werden, so da8 sich sin Verhiitnis von Verbindung

30 {(A)/Farbstoff (B) im Bereich von 1/10 bis 10,0 ergibt.

2. Toner nach Anspruch 1, wobei die Metallkomplexverbindung (A) und der Monoazofarbstotf (B) auf solch
eine Weise hinzugegeben werden, da8 sich ein Verhilitnis von Verbindung (A)/Farbstoff (B) im Bereich
von 1/3 bis 3,0 ergibt.

35 _ .
3. Toner nach Anspruch 1, wobei das Bindemittetharz ein Copolymer vom Styrol-Acryl-Harztyp umfast.

4. Toner nach Anspruch 3, wobei das Cbpolymer vom Styrol-Acryl-Harztyp aus der Gruppe bestehend
¥ _ aus Styrol-n-Butylacrylat-Copolymer, Styrol-2-Ethylhexylacrylat-Copolymer, Styrol-n-Butylmethacrylat-
} : 40 Copolymer und Styrol-n-Butylacrylat-2-Ethylhexylmethacrylat-Copolymer ausgewahit ist.

N~ 5. Toner nach Anspruch 1, wobei die Metallkomplexverbindung (A) eine durch die nachstehende Formel
dargestelite Verbindung ist: :

50

55 wobei R, R?, R? und R* gleiche oder unterschiedliche Gruppen aus Wasserstoff oder einer Kohlenwas-

: serstoffgruppe mit nicht mehr als 10 Kohlenstoffatomen symbolisieren, mit der MaBgabe, da# minde-
“stens eine der Gruppen R' - R* sine Kohlenwasserstoffgruppe symbolisiert, und wobei Me Cr, Ni, Co,
Cu oder Zn symbolisiert, und wobei X* ein Gegenion symbolisiert.

19
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S-. ~~Na O

G ~O-C -
CO . o EP 0251326 31 - MH’E"MI m MHE
nach Aospruch 1, wobei die Met aI [ kormpl oxverbl ndung (

1 ist, di

aRl. 20,
49C0 |

aus Wa

.Cycl oh

e dué"cqorgl %acml zﬁ% wogel Iiloer Iqetallk 9esrt§mecju (A\smeme Ven%mdung ist, g’e diurch die

9ERG "B gl ei che oder unterschi edl i che G uppen

R nac1 rgn

sserstoff oder einer Kohlenwasserstoff- gruppe mt nicht nmehr als 10

Kohl enstgffatorren synpol i si e(ﬁq_’eeund wobei Me Cr, N, Cu oder Zn
synbolisiert, und wobgi X+ (el genion s nbol [ si ert, und wobei a und b
ei ne Kohl enwasserstof grup 5 pe h enst of f at onen,
gebunden an dem Benzo] ri er ge\e enzb ?ing oder einen

exenring zu bil ol bs«rerén _g, er nach rﬂipr uch 1, wobei

\dl e Met atdl konpl exverb nduﬁgy(A, ei ne Verb| ndgng ist, dig durch die

nachst
S 11
(B) ei
W rd:

ehende For nel rgestellp wird: 50 20 t“Cz'; p 0 251 326 Bi C L M

t-C4H9 10N9. Toner nach Anspruch 1, bei degr Monoazof ar bst of f
ne Ver bi ndung ist, die durch die nachstehen- de Fornel dargestelit
15 ‘ :

15 ( ' N
~C4Hlg. 0
O~ 0-C_
20 —e( Na*
([_3- 18]
0 ~C4ty
AN / R
25
7. Toner nach Anspruch 1, wobei die Metallkomplexverbindung (A) eine Verbmdung ist, die durch die
_ nachstehende Formel dargestelit wird::
30

. wobei R' und R? gieiche oder unterschiedliche Gruppen aus Wasserstoff oder einer Kohlenwasserstoff-

gruppe mit nicht mehr als 10 Kohlenstoffatomen symbotisieren, und wobei Me Cr, Ni, Co, Cu oder Zn

- symbolisiert, und wobei X* ein Gegenion symbalisiert, und wobei a und b eine Kohlenwasserstoffgrup-

45 pe mit 4 - 9 Kohlenstoffatomen, gebunden an dem Benzolrmg oder geeagnet einen Benzolrmg oder
sinen Cyc!ohexennng 2u bilden, symbolisieren.

8. Toner nach Anspruch 1, wobei die Metallkomplexverbindung (A) eine Verbindung ist, die durch die
nachstehende Forme! dargestelit wird:
50




ie -

.20%.. 4 141 S

~~4~~~00,, O Me : AER025) 326B1
~~4~ - ~~N=N Kf ~~25 N. wobei X und Y gl ei che Umm l"l"l"""lll"l"l
unterschledllche Gruppen, bestehend aus Wasserstofl, Hal ogen® CartBoxyl-* 30
Hyqroxyl--, Nitro-, SuITo oder Sul fam dgruppen synboI|S|eﬁen und wobei Me
Cr) Ni, Co, Cu oder Znjsynbolisiert, und wobei A+ ein Gegénion
sygbolisiert, mt der Migabe, daB n1ndestems ei ne der Gryuppen, X oder Y,
ei ne andere G uppe alsj¢ HssePst of f grapp Sf%r{, oder 35.
X~p~~~~~ ss 1t N4 Z F T~>N0 c H+ 40 +
+sdo C NS Me R (H-HNE® o' o0z
X V45 * wobei X] Y und Zgglelche oder unt efschi edl § che G uppen,
gg tehend aus WasserstQff, Hal ogen, so Carbowac roxyl , Nitro-,

uf fo- aeder SulfanidgrUppen synbol i si eren, und wobei Ni, Co. Cu oder

Znj synbol i siert, und wobei A+ ein Gegenion synbolisiert, nlt der Masgabe,
dap m ndestens eine der Guppen, X, Y oder Z eine andere G uppe als eine

oazofarbsﬂ@F@ﬁ@E%mbﬁﬂbWMhrbindung i st, die durch die nachstehen- 55

det Forntl dargestellt wird: 21 EP O 251 3266 1 '..~~~I LRt
N CO H+ -

B &8
. g

25

wobei X und Y gleiche oder unterschiedliche Gruppen, bestehend aus Wasserstoff, Halogen, Carboxyl-,

30 Hydroxyl-, Nitro-, Sulfo- ode_r Sulfamidgruppen symbolisieren, und wobei Me Cr, Ni, Co, Cu oder Zn

' . symbolisiert, und wobei A* ein Gegenion symbolisiert, mit der MaBgabe, daB mindestens eine der
Gruppen, X oder Y, eine andere Gruppe als eine Wassers’toffgruppe symbuolisiert, oder

N\

B @»8 |

CONH

N HNOC

' wobei- X, Y und Z gleiche oder unterschiedliche Gruppen, bestehend aus Wasserstoff, Halogen,

50 Carboxyl~, Hydroxyl~, Nitro-, Sulfo- oder Sulfamidgruppen symbolisieren, und wobei Me Cr, Ni, Co, Cu

- oder Zn symbolisiert, und wobei A* ein. Gegenion symbolisiert, mit der MaBgabe, da8 mindestens sine
der Gruppen. X, Y oder Z eine andere Gruppe als eine Wasserstoffgruppe symbohsnert

10. Toner nach Anspruch 9, woben der Monoazofarbstoff (B) sine Verbindung ist, die durch die nachstehen-
. 85 de Formel dargestelit wird:

21
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30 1%.

‘als
Vol u
Zahl
hach
Ansp
Gewl
14.
von
i st.

el ekt rostati sch tbertjagbarer Toner ist:>dg.
hydrophoben18|I|2|undlQﬁLqﬁgiy_ﬁhg@rhalé(géngkbrzpulver genlscngﬂh§t. 17.

Teher nach, Anspruch 16, wo d ofhal ti rzpul ver
Pol yvi nyl i denf | uori dpul ver unf aBt. nspruch 17, wobei das
P 00

€

flugrhaltige Harzpul vér in einem Itnls - 3 Gewiphtsteilen
pro {100 Gewi chtsteil eldes Toners g ht ist 19. Toner nach Ahspruch 16,
wobgi das hydrophobe S&ilizi undi oxid einem Verhaltnis von 0f05 - 3 55
Gewifcht sted | en prood8® Gewi chtsteile des Toners gem scht ist. 23 ..1 J
EP @ 251 326 Bl ( _ T Revdndl cati ons
c L M S 1. Tonel 6l ectrophot 6§raphi que ) conprenant ure r4sine
seryant de liant, un fonpl exe netal jTaue (A n aci de hydroxycar boxyl i que
aro%atique possedant 4n groupe |ipo =R ol orant nonoazof que 5
(B) {du. t¥he sel de conplexe nbtallig poss e drophile, le
conpl exe nbtallique () et le colorant ﬂn zolque ) nt "djloyt s chacun
e gine proportion de §,4 A Hﬁgbnles en i ds pour 100 partiles en poids
de fa r6sine servant. e2| ie e a paxvenir a un rappont conposé6
(A)jcolorgnt (B) conptis dans |'int + 0 A10,0. 1o (2. Toner
sui yant | a revendicatilon 1, dans |o e co xe metalliquel(A) et le
col prant nonoazol que (B) sont ajout e mani erecp parvenir a @n rapport
conpose. (AvVcol orant (B) conpri's dan intervalle
' | /
- 30
11. Toner nach Anspruch 1, wobei sowohl! die Metallkomplexverbindung (A) als auch der Monoazofarbstoff
(B) in Form von Teilchen vorliegen, die ein Volumenmittel der Teilchengré8e von 9 ] u.m oder kieiner
35 und ein Zahlenmitte! der Teilchengrfie von 5,0 m oder kieiner aufweisen.
12. Toner nach Anspruch 1, der ferner magnetisches Pulver enthélit.
13. Toner nach Anspruch 12, wobei das magnetische ‘Pulver mit einem Anteil von 30 - 150 Gewuchtstellen
40 pro 100 Teile des Bindemiftelharzes enthalten ist. :
\'/ g 14. Toner nach Anspruch 13, wobei das magnstische Pulver mit emem Anteil von 30 - 100 Gewichtsteilen
"pro 100 Teile des Bindemittelharzes aenthaiten ist.
v 46 15. Toner nach Anspruch 1, der ein negativ aufladbarer und elektrostatisch Uibsrtragbarer Toner ist.
16. Toner nach Anspruch 1, der mit hydrophobem Siliziumdioxid und fluorhaitigem Harzpuiver gemischt ist.
17. Toner nach Anspfuch 16, wobei das fluorhaltige Harzpulver Polyvinylidenfluoridpulver umfaBt.
50 , '
18. Toner nach Anspruch 17, wobei das fluorhaltige Harzpulver in einem Verhdltnis von 0,05 - 3
' Gewichtsteilen pro 100 Gewichtsteile des Toners gemischt ist.
Toner nach Anspl;uch 16, wobei das hydrophobe Siliziumdioxid in einem Verh#itnis von 0,05 - 3

19.
55

E&§t 

Toner nach Anspruch 1, wobei sowohl die N@tallkonplexverblnd (A)
Fuch der Monoazofarbstoff (B) in ERos 2536 Hei | chen m‘“}“ﬂ\ﬂiﬁ
genmittel der Teil chengroBe von 9,5 um oder klelne‘mﬁunm“

¢nniftel der Teilchengr6oe von 5,0 am oder kleiner auf%®eiserd 2. “Toner

Anspruch 1, der ferner magneti sches Pulver enthlit. 13. Toner nach
uch 12, wobel dag magneti sche Pulver mt *'nen1AnteiI von] 30 - 150
cht steil en 40 pro 100 .Teil e des Bi ndg¢ tel harzes enthalten ist.
Toner nach Anspru¢h 13, wobei rn§¥ Pul ver mt e}jnem Antei
0 - 100 Gewichts{eilen pﬁg Y i/ndem tt el harzey enthal ten
45 15. Toner na¢h Anspruch 1, dergein i kgref und

Toner nac nsprugch 1, der mt

Gewichtsteilen pro 100 Gewichtsteile des Toners gemischt ist.
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de 1/3 a 3,0. 3. Toner suivant |a revendi cation 1, —dans—tequet—Ta ro6si ne

‘servant<de |iant conprend une r6si EB Q261326 Blopo| yneri que
styrbne-acrylate. 4. Toner suivant |la revendication j‘ ! BﬁEMHL
resine COpRév‘éREéJtBH? du type styrene-acrylate est chol e

consistant en un copol ynere styrene-acrylate de n-butyle, un copol ynere

styrbne- acq yhale sl&opnotipf¥lile ¥, Somdiihal BN MRS s%rv§vgi¥|5 ﬁé?;g'uﬁ'@%lﬁ&é s@liGed®
n-butyle et yhy %Gﬁpiy)é cErbélique arombtqlE PR sEG: Yih BofpehBoghndd bk lcoibraktMbnbabbigle
de 2-et Byl hexl & type sel Ue RErhpiexd Iméaitbuel fRsdsBME ek hilophile, SRR pIbRIMRIIGLE®R) ot
conpl exe et @ LI moAbazdiih (B 6t BBASECHAEIRT ASRB oRpbHidn def0,f BI1616! farties?on fs'sids
~~~0 R ~~~~ todur 108\pdRtesdn poiis He lakiésine selant & lian Qe manisrd aNsare@la! @h k#ppdl compdsé R3
et R4 sont i @geebibrates comprididbdsementai @ti/wapoesent ent | rhydrogbne ou des :
roupes hydrocarbones n'ayant pas plus de 10 atonmes de carbone sous rdserve
ga" au moi nd [Tonsn suhest g reempiatior| 1, denRdequel ¢ eaiexe mérlligrecdpe 6 yalorat anohaaeguelVe
represent e CfB) sbiit ajo@és deOmaniive ¥ parvaalr 2)in rapppt ew@ntsc(AVnolorap(BL amplieden t'iafervale 40
6 Toner suidah8al3®. revendi cation 5, dans |equel |e conplexe netallique (A):
est un conpose represente par la fornule: 45 50 55 24 EP 0 251 32661 S |
[11']11i 119 8Toner spiyqnf la fevgnpicatjont 14dags Aequel la résinegagvant de liant comprend une (fgine
N t 0~~~15~~~~copolymérique du typq styyéne-acrylate. - o) t C4H 9 _ h

g
i.
&
H
&
i

4. Toner suivant fa rgveﬁdication -3, dans leque! la résine copolymérique du type styréne-acrylate est
choisi dans le groupe consistant en un copolymére styréne-acrylate de n-butyls, un copolymére
styréne-acrylate de 2-éthylhexyle, un copolymére styréne-méthacrylate de n-butyle et un copolymére

20 styréne-acrylate de n-butyl-méthacrylate de 2-éthylhexyle. :

§. Toner suivant la revendication 1, dans lequel le complexe métallique (A) est un composé représenté
AL par la formule :

25

4 1 0 \
| y I |
0\ e 0= R3 x*
Me
% RS ‘c-0” o
f 4

L _ O : R L/

35 dans laquelle R', R?, R? et R* sont identiques ou différents ot représentent I'hydrogéne ou des groupes

hydrocarbonés n’ayant pas plus de 10 atomes de carbone sous réserve qu'au moins I'un des groupes
R & R* représente un groupe hydrocarboné, Me représente Cr, Ni, Co, Cu ou Zn, et X* représents un
ion complémentaire.

40 6. Toner suivant la revendication'-_s. dans lequel le complexe métallique (A) est un composé représenté
par la formule : '

50

65
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e e W o

. p. Ral- Naf 20

H> o 49 BB 0751 TeEBN1 Sui van ‘! mnmm mm“n 1,

dan$ | equel |e conpl exe netalllque (A) est un conpose‘“ I“

forhule: - S~—~~~~~ tC G . O | “Cr

S J~~C Na + .lbcp~~7 0) 0J1 2051

t -C Hg 45 7. Toner suivant |l a regegdygcation 1, gdans; lequel | €) conpl exe

m-tfal Li que (A) est un conposé reprilsentd par la ffrmule: :~~~~~~ et
A '~ : Na

t-Q4Ho~—~~b e 2 ., ~ ~ =~ ~F £-CuHy ~'e-6<~ - 0 0%
Do ' l( 25~~~~ e SRR

P ' ' EP 0 251{326B1 0 | 11-GhHg 11 112111 111 1]
M1 9. 4oner suivant |la revendication 1, dans |equel |e col orant

momoazoi que (B) est un conpos6 represent6 par la fornmule: 10

A ® N=N 15 dans laquelle X et Y sont identiques ou differents et
reprdsentent |'hydrogbne ou des groupes hal ogeno, carboxyle, hydroxyl e,
nitro, sulfo ou suffamdo ; reprégiépte &, Nig Co, Cu ou ZP , et A+
represente un ion BYnplenentaire | sous reserve u au noins | lun des
grpupes X et Y represente un}20 e autg.ecque | ' hydrogene ; ou
/Cr< Na”®
i—o o
20 o) t-C4H9

1, dans lequel le complexe métallique (A) est un composé represente

N .
i \%’#%éd*_,j-:f. .

N
25 7. Toner suivant la revendlcatlon
par la formule :
’
30 v
L
f
t.b
35 : L
40
— -

. 45

50

55

dans laquelle R’ et R? sont identiques ou différents et représentent I'hydrogéne ou des groupes
hydrocarbonés n'ayant pas plus de 10 atomes de carbons, Me représsnte Cr, Ni, Co, Cu ou Zn, X*
représente un ion complémentaire, et a et b représentent un groupe hydrocarboné ayant 4 4 9-atomes
de carbone fixé au noyau benzénique ou capable de former un noyau benzénique ou un noyau
cyclohexéne.

Toner suivant la revendication 1, dans lequel le complexe métallique (A) est un composé représents
par {a formule : )

25



a0 o enoamsaser ve (NINIMURRUIN

A2 t~~~~ N=N X dans laqueffe X, Y et 4 sontti dents ques ou.
di.fferents et repr6sentent |'hydrogbne ou des groupes hal ogéno, carboxyle, ¥
hydr oxyl e, nifenepsuivagt i gpvesdication f edneiisavele CP‘é'ﬁ?‘éEQQ?ﬁz@q‘(‘?r‘B) N “" @H‘WWGQSEFGZ‘H - 3

et "A+ 40 P¥&PEYEt e un i on conpl ementaire sous reserve qu' au noins |'unf
des groupes X, Y et Z represente un groupe autre qua | " hydr ogene. 10. Toner}
sui vant Ia revendi cation 9, daps lequel le Iorant- nonoazol que (B) est un- ;
conpose’represente par la formile: 45 50 5 FP 0251 326 Bi * §
11111211 112112 122111 11211 | \@_ NN S* N 5

N =N 02N 0 : Cr

H 70 $,

\WNON=N X,NO 2 20 25 30 3s 40. O/ \o A

!

15

dans laquelle X et Y sont identiques ou différents et représentent I'hydrogéne ou des groupes
halogéno, carboxyle, hydroxyle, nitro, sulfo ou suffamido ; Me représente Cr, Ni, Co, Cu ou Zn ; et A* -
représente un ion complémentaire ; sous réserve gu'au moins I'un des groupes X et Y représente un

20 groupe autre que Fhydrogéne ; ou
S | -
25 . §
' CONH A+
30 HNOC 0
- /

dans laquelle X, Y et Z sont identiques ou différents et représentent I'hydrogéne ou des groupes .
halogéno, carboxyle, hydroxyle, nitro, sulfo ou sulfamido, Me représente Cr, Ni, Co, Cu ou Zn ; et At
40 _ représente un ion complémentaire ; sous réserve qu'au moins I'un des groupes X, Y et Z représente un
groupe autre que ["hydrogéne.
10. Toner suivant la revendication 8, dans lequel le colorant monoazofque (B) est un composé représenté
par la formule : : ' '

55
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*.C ks uN S * ON ~NN COH 4COC10/ O N NeNX 5o

o e CONH d il -C 1 HNEBE&25h326B1

NH44. *10 - S t ~~~~~~~s N =N

ok pe—cvssoon " LN
OH - - - Li20) . 4 02Ng - BNOCK 26 L ® st *
t N~~~~~=Ns ] 25 11. Toner|suivdnt la reve ation 1, dans lequel le

conpl exe netallique (A ef le rapt . no of qug 30 (B) sont chacun
sous fornt de particul es pyant n@ygnn‘ | um que du di anbtre de

particul es egale ou inférfieure A 8,5 am gt Une nobyenne nunerique du
di,anbtre de particul es edal e ou in?éTéghre a 5 0 ymsl12. Toner suivant |la
revendi cation 1, qui contflient en gytreNype poudre HﬁgnGtique. 35 13. Toner

subwant L revendication |12, daggx |equel poudr ¢ nmagn6ti que est presente
en une proportion de 30 4 150 T Qb= S pouyr 100 parties de la
rési ne servant de liant. {14. &I Ssui van a revendi cation 13, dans | equel

| a poudre magneti que est {pres g en une prqportipn de 4o 30 a 100
parties en poids pour 1.80 parties de |a resine sgrvant de liant. 15. Toner
sui vant #sa revendi cation 1, ‘qui peut 8tre charge n6gativenent et qui est un
toner 6l ectrostatique- nent transferable. 45 16. Toner suivant |la

revendi cation 1, qui est Wﬁlange A de la silice hrdrophobe et une poudre
d' une r6sine fluoree. 17.] Toner suivant | evendjcation 16, dans |equel |a
poudre de resine fluoreejconsiste en une re d un polynbre de fluorure
de vinyl?#dbne. 50 18. Tongy Ni=x i catfion 17, dans lequel la
poudre de resine fluoreejest ngee en

. 0) o

~ \/Cr, Na®

o o

® ‘ ' @ N=N—©-N02
__ | \ | ]

[ \ ’
| c1
35 OZN N=N O
0\ (o}
/Cr: K+
40 o o
—/ @ N=N 0
©) -’
Cl
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50
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proppbr€ito de 0,05 a 3 parties en poids pour
sui vant
6l angee eh une proportion de 55
parti es en_poids du toner.

19. Toner

10

15

20
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25

30

35

55

50 .

11.

12.

13.

14,

15.

16.

17.

18.

19.

-
100 parties en poids du toner.

15 M0

dans
bartles en

| a revendi cation 1

B ol
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Toner suivant la revendication 1, dans lequel le complexe métallique (A) et le colorant monoazoique
(B) sont chacun sous forme de particules ayant une moyenne volumique du diamétre de particules
égale ou inférieure & 9,5 um et une moyenne numérique du diamétre de particules égale ou inférieure

2 5,0 um.
Toner suivant la revendication 1, qui contient en outre une poudre magnétique.

Toner suivant la revendication 12, dans quuel la poudre magnethue est présente en une proportion de
303 150 parties en poids pour 100 parties de la résine servant de liant.

Toner suivant la revendication 13, dans lequel la poudre magnétique est présente en une proportion de
30 & 100 parties en poids pour 100 parties de la résine servant de liant.

Toner suivant la revendication 1, qui peut &tre chargé négativement et qui est un toner électrostatique-
ment transférable.

Toner suivant Ia revendlcation 1, qui est mélangé & de la silice hydrophobe et une poudre d'une résine
fluorée.

Toner suivant la revendication 16, dans lequel la poudre de résine fluorée consiste en une poudre d'un
polymére de fluorure de vinylidéne.

Toner suivant la revendication 17, dans lequel la poudre de résine fluorée est mélangée en une
proportion de 0,05 & 3 parties en poids pour 100 parties en poids du toner.

Toner suivant la revendication 16, dans lequel la silice hydrophobe est mélangée en une propottion de
0,05 & 3 parties en poids pour 100 parties en poids du toner.
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