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present invention relates to the use of a blue coloring agent based on
a - triamnotriphenyl met hane dyestuff for dyeing toners and devel opers for
electropho- tographic copying processes which is present in con- 5
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has particularly beneficial charge control properties. Own ng tQ3jdssap! or,
the coloring agent is furthernore suitable as a coI or-inparting conponent
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alia, the effect of the tonelr bi nder (variation of 30 resin/resin

‘conponents or WAEYPARPEESnponents), the effect of control agents or other
additives or the effect of :

In electrophotographic copying processes, a "latent
charge image" is produced, for instance, on a photocon-.
ductor. This is carried out, for instance, by charging up

15 the photoconductor with a corona discharge and subse-
quently exposing the electrostatically charged surface of
the photoconductor to an image, the drainage of charge to
the earthed substrate at the exposed points being effect-
ed by the exposure. Subsequently, the "latent charge

20 image" produced in this manner is developed by applying
a toner.

b, In a subsequent step, the toner is transferred from the
' photoconductor to, for instance, paper, textiles, foils
or plastic and fixed thereon, for instance, by pressure,
25 irradiation, heat or exposure to solvents. The used
photoconductor is subsequently cleaned and is available

for a fresh copying operation.

Numerous patents describe the optimization of toners,
inter alia, the effect of the toner binder (variation of
30 resin/resin components or wax/wax components), the effect
of control agents or other additives or the effect of
additives or the effect of carriers (in two-component
developers) and magnetic pigments (in one-component
developers) being investigated (US Patent 2,221,776). A
35 measure of the toner quality is its specific charging



additives or the effect of carriers (in two-conponent devel opers) and
magnetic pignents (in one-conponent devel opers) being investigated (US
Patent 2,221,776). A 35 nmeasure of the toner quality is its specific

char gi ng - 2 - capacity QM (charge per unit nmass). Recently, positively
chargeabl e toners have acquired signifieace, inter alia owing to their use
in |aser printers enploying inorgani c photoconductors or in 5 copi ers

whi ch are equi _aagdcmfcgfhgmg@Bharea%efeoaﬂﬂﬁtﬂéés OPC) for copying the

| at ent- charge i nage. The inexpens- Ive organi c photoconductors are being
used .to an increas- ing extent, for instance, as a drumor naster strip,

pri maLi |y becaBeeentlyhei positivelye alwsgemhlehetanerslthave hacquirdst

si nply di sposed;gh;i¢ibAnBEYelidtuPPhRiR FhiGld 0RHOLARIZPNILe t QREM S
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The (r equi r enenf1&ctropho ogra%hlc toners velopers wi sitive
o triboelectric charging capacity, so-called control agents
(also termed charge control agents) are often added. In
addition to the sign of the charge control, the extent of.
15 the control effect is important since a higher efficiency

makes it possible to use a smaller amount.

Apart from sign and the level of the control effect of a
charge control agent; its effect on the charging con-
stancy of the toner is important. In practicé this is of

20 central significance insofar as the toner in the develop-
er mixture is exposed to a considerable activation time
before it is transferred to the photoconductor because it

K/' may remain in the developer mixture for a period covering
the production of up to several thousand copies during

25 the copying and printing operation. The requirement
imposed on the toner is therefore that, regardless of the
activation time, as constant a toner charging capacity as
possible is ensured. Since toner binders alone, effec;t,

as a rule, a considerable change in the charging capacity

30 as a function of the activation time, it is the task of
a charge control agent, on the one hand, to set the sign

and level of the toner charging capacity, and, on the
other hand, to counteract the drift in charging capacity

of the toner binder and to ensure constancy of the toner

35 charging capacity. Charge control agents which are unable
to prevent the toner or developer exhibiting a hicjh



| posed on the toner is therefore that, regardl ess of the activation tine,
‘as constant a toner charging capacity as possible is ensured. Since toner
bi-nders al one, effect, as a rule, a considerable change in the charging
capacity 30 as a function of the activation tine, it is the task of a
charge control agent, on the one hand, to3set the sign and |l evel of the
toner charging capacity, and, on the other hand, to counteract the drift in
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‘dyestuffs are described in nuqFQPus patents as £05|t|ve chaEPetﬁgnLro
ageQif’ green toners an evelopers or as a modlfy;n additive

for black, yellow, red and brown toners and developers.

To obtain éositively chargeabie toners and developers, .
use is frequently made of, for instance, nigrosines,

.15 quaternary ammonium compounds (US Patent 4,560,635) or
metal complexes (Buropean Patent 0,141,377) as charge
control agents. Triphenylmethane dyestuffs are described
in numerous patents as positive charge control agents,
but the compounds claimed hitherto have found hardly any

20 application because they were always beset with certain
deficiencies.

&~/ Thus, for instance, the_ Japanese Patent Applications
58-97056 and 56-46248 describe the use of specific
rosanilinesulfonic acid derivatives as positive charge

25 control agents. German Offenleqgungsschrift 3,527,306
describes the chlorides of certain triphenylmethane
dyestuffs as positive charge control agents. The Japanese
Patent Application 60-107654 describes the effect of
halogenated triphenylmethane dyestuffs, and the examples

30 in the Japanese Patent Application 59-77447, 54-84732,

- 61-6661 and 52-113739 describe the effect of some salts
(triphenyl borates, chlorides, hydrogen sulfates) of
specific triphenylmethane dyestuff derivatives.



but the conmpounds cl ainmed hitherto have found hardly any 20 application
because they were al ways beset with certain deficiencies. Thus, for

i nst ance, the Japanese Patent Applications 58-97056 and 56- 46248 descri be

t he use of specific rosanilinesulfonic acid derivatives as positive charge
25 control agents. German O fenlegungsschrift 3,527,306 describes the
chlorides of certain triphenyl nethane dyestuffs as positive charge control
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I's suitable as npar t1 ng, conponent e and green-toners$” and
deVQl; is partlcularly suitable for practlcal use.

In addition, said coloring agent is suitable as a color-
imparting component for blue and green toners and devel-

15 opers or as a modifying component for black, yellow, red
and brown toners and developers.

The subject of the present invention is therefore the use
of a blue coloring agent composed essentially of the
compound of the formula: '

(+)
O=0O-: - OO
. _ l
' RH
‘ .
O,
20 the X-ray diffraction diagram of which contains a strong
band at 25° (CuK «) = 18.47, three medium-strong bands at
26° (CukK «) = 5.97, 12.01, 13.90 and weak broad bands at
25° (CuK «) = 20.0, 21.7, 22.5, 24.8, 28.2, 30.7

and 32.2, as a positive charge-control agent for electro-
25 photographic toners and developers which are used for the

o



15. opers or as a nodifying conponent for black, yellow,
toners and devel opers.- The subject of the present invention is therefore

t he use of a blue coloring agent conposed essentially of the conpound of
the X-ray diffraction diagram of which contains a strong
(CuK a) = 18.47, three nedi Gm-strong bands at [err] (CuK a)
5.97, 12.01, 13.90 and weak broad bands at [err] (CuK a) = 20.0, 21.7,

the formula: 20
band at [err]

22.5, 24.8,
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invention has a charging capacxty +21.5 uC/g or

- +15.8 pC/g respectively (see Examples 1 to 3 below).

If the monosulfonic. acid (Reflex Blue R, C.I. Pigment.

Blue 61) of the claimed compound is used instead of the
color base sulfate according to the invention, then it
has a wvery much lower charge control property in the
corresponding toner. A toner containing 5 % by weight of
this charge-control agent (monosulfonic acid) exhibits,

for example, a charging capacity of -only +18.6 uC/g

(Comparison Example 6), and a toner containing 1 or 0.5 %
by weight of said agent has a charging capacity of only
+4.8 uC/g or -5.4 uC/g respectively (Comparison
Examples 7 and 8). In contrast to the control agent
according to the invention, adding 0.5 % by weight of
said control agent (monosulfonic acid) is therefore no
longer adequate to enable the triboelectric negative
natural charging capacity of the resin (toner binder) to
be counteracted. Poorer properties are also exhibited in
relation to the constancy of its charge control effect
(ageing), including reversal of the polarity of the
charging capacity (Comparison Example 6). After a certain
activation time, said control agent is no longer capable
of adequately counter-controlling the triboelectric
negative natural charging capacity of the resin.

onic acid)



for exanple, a charging capacity of only +18.6 [err]/g 20 ( Conpari son
Exanple 6), and a toner containing 1 or 0.5 % by wei ght of said agent has a
chargi ng capacity of only +4.8 [err]/g or -5.4 [err]/g respectively
(Conpari son Exanples 7 and 8). In contrast to the control agent according
to the invention, adding 0.5 % by wei ghT Bf=25 said control agent

(monosul fonic acid) is therefore no | onger adequate to enable the
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sul fate (Conpari son Exanple 4). Conpared with Conpari son Exanple 12, it
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very good suitability of the coloring agent according to
the invention as a positive charge control agent is due,
inter alia, to systematically dispensing with sulfonic.

15 acid groups. The coloring agent used in Comparison
Example 12 is the trisulfonic acid derivative of the
claimed coloring agent instead of the sulfate salt. The
corresponding toner exhibits a charging capacity of
- 6.5 uC/g; no positive control effect can be detected.

20 The triphenylmethane color base (C.I. Solvent Blue 125)
used in the Comparison Examples 9, 10 and 11 is not
suitable for practical use, on the one hand, because of -
its only moderate charge control power, and on the other
hand, because of the poor constancy of its charge control

25 effect (ageing) which results in . a reversal of the
polarity of the toner (Comparison Example 9).

The preparation of the coloring agent according to the
invention is described in German Patent 1,919,724.

Compared with the triphenylmethane coloring agents cited

30 in the comparison examples, the coloring agent according
to the invention differs in its markedly stronger posi-
tive charge control behavior and in the markedly better
constancy of its charge control effect.



inter alia, to systematically dispensing with sulfonic 15 acid groups.
The- coloring agent used in Conparison Exanple 12 is the trisulfonic acid
derivative of the clainmed coloring agent instead of the sulfate salt. The
correspondi ng toner exhibits a charging capacity of - 6.5 [err]/g; no
positive control effect can be detected. 20- The triphenyl nethane col or
base (C. 1. Solvent Blue 125) used in the Conparison Exanples 9, 10 and 11
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addition i@ thﬂlﬁehﬁimﬂya@ﬁn&onﬁrsbnidjehtalgja@tatsijtareeelimmamEdhave to
be additionally incorporated.in the toner formulati ons which are in any
case already conplicated. As a result, problens of conpatibility,

Y To incorporate the colorlng agent according to the

invention in the toner binder, either dried and ground
coloring. agent or an agueous dispersion or a press. cake
can in principle be used.

15 The level of the electrostatic charging of the toner when
the claimed coloring agent is used was measured on
standard systems under identical conditions (such as
identical dispersion times, identical particle size
distribution, identical particle shape) at 23°C and 50 %

20 relative atmospheric humidity. The toner is activated in
a two-component developer by vortexing the toner with a
carrier (3 parts of toner to 97 parts of carrier) on a

U ‘roller mixer (150 revolutions per minute).

The particle size has a great influence in determining

25 the Q/M value. Strict care was taken to ensure that the
toner samples obtained in the sieving operations and
cited in the examples below were uniform in relation to
the particle size distribution.

The examples below serve to explain the invention without
30 limiting it thereto. The parts specified signify parts by
weight.



10. mscibility or control agent mgration are elimnated. To incorporate
the coloring agent according to the invention in the toner binder, either
dried and ground col ori ng agent or an aqueous dispersion or a press cake
can in principle be used. 15 The level of the electrostatic charging of
the toner when the clainmed coloring agent 8 s used was neasured on standard
systens under identical conditions (such as identical dispersion tines,

i dentical partgghfipieze distribution, identical particle shape) at [err]
and 50 % 20 elative spherjc humdity. The,toner is activated.in a
tmo-conp%nent e?@FEﬁefﬁ%gaygr?%§?ﬁbn?h@g?%ﬁeFTa}?ﬁ aaEQPFléPg(gxngQ% of
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Werner & PPlei § Fggﬁ%ﬁtﬁkﬂ‘ R dmanutactured by ALRANRY -\as carried out
usi ng the general - E
' The required particle fraction was activated with a
— carrier composed of magnetite particles coated with
| styrene/methacrylate copolymer 90:10 and having a size of
50 to 200 ym of the type 90 um ZXerographic Carrier
15 manufactured by Plasma Materials Inc.

The measurement is carried out on a standard Q/M measur-
ing bench (cf. in this. connection J.H. Dessauer and
H.E. Clark, "Xerography and related Processes", Focal
- Press, N.y.'1965, page 289); a sieve with a mesh size of
20 25 uym (508 mesh per inch) manufactured by Gebriider
Kufferath, Diiren was used to ensure that no carrier can
be entrained in the toner blowouts.

For an activation time of 30 minutes, a Q/M value of
+49.1 uC/g was found.

25 For an activation time of 2 hours, a Q/M value of
+34.7 uC/g was found.

For an activation time of 24 hours, a Q/M value oOf
+28.4 pC/g was found.

. Example 2

30 The procedure was as described in Example 1, with the
difference that instead of 5 parts being used in 95 parts
of toner binder, only 1 part of the coloring agent
according to the invention was used in 99 parts of toner



pur pose | aboratory m Il 100 LU (manufactured by Al pine, Augsburg), followed
by gradi ng using the centrifugal 10 classifier 100 MZR (manufactured by
Al-pine). The required particle fraction was activated with a carrier
composed of nagnetite particles coated with styrene/ methacryl ate copol yner
90: 10 and having a size of 50 to 200 [errp of the type 90 pm Xerographic
Carrier 15 manuf actured by Plasma Materials Inc. The neasurenent is
carried out onbgﬁééﬁndard'Q’M measur- ing bench (cf. 1in this connection
J. H Dessauer an "E. dark, "Xerography and rel ated Processes", Focal
Press, N.Y. 1965, page 289); a sieve with a nmesh size of 20 25 pm (508
nmeshicper inchor aRNHAEtvHetbn byimEelydldey Kuhbesa) ha BenviBseUssd to
ensure that no+Egr§|qé/can beentrained in the toner blowouts. For an
activation timb?dt>3tCH¥ ntRRsTO% Yy M val ue of +49.1 [err/g was found. 25
For an activation tinme of 2 hours, a QM value of +34.7 pC/ g was found.
For an activatﬁgﬁmﬁign3of 24 hours, a Q Mvalue of +28.4 pC/g was found.
Exanple 2 30 The  procedure was as described in Exanple 1, with the

di f f er ence3t haPhenPresgdyres Was t as pdesgribed iin oBxample bi wékbr Wiender,
only 1 part ofdiBeefehééi fitaLdaiited FdisNpatrdst BEihGVESEd Ofh WS paxas in 99
parts of toner -9 -wgln er. For, an agtlvatlo time of .30, mnutes, a QM
val ue of +21.5°Feﬁﬂq%f inder. only 0.5 part of the coloring agent

-according to the invention was used in 99.5 parts of
toner binder.

N | |
10 For an activation time of 30 minutes, a Q/M value of
+15.8 uC/g was found.
Example 4 (Comparison Example)
The procedure was as in Example 1, with the difference
that instead of 5 parts of the coloring agent according
15- to the invention being used, 5 parts of an X-ray amor-
~ phous form of the coloring agent according to the inven- .
tion were used.
For an activation time of 30 minutes, a Q/M value of
o "+51.8 uC/g was found.

20 For an activation time of 2 hours, a Q/M value of
+39.1 uC/g was found. '

For an activation time of 24 hours, a Q/M value of
+22.3 pC/g was found.

Example 5 (Comparison Example)

25 The procedure was as in Example 1, with the difference
that instead of 5 parts of the coloring agent according
to the invention, 5 parts of "color base chloride" were
incorporated in the toner. (The "color base chloride" is
prepared by reacting the color base cited in German

30 Patent 1,919,724, Example 9, with HCl).



Exanple 3 5 The procedure was as described in Exanple 1, with the
difference that instead of 5 parts being used in 95 parts of toner binder,
only 0.5 part of the coloring agent according to the invention was used in
99:5 parts of toner binder. 10 For an activation tinme of 30 mnutes, a
Q Mvalue of +15.8[err]/g was found. Examlge.4 (Conparison Exanple) The
procedure was as in Exanple 1, with the difference that instead of 5 parts

of the colorin ent accardi.ng 15 . to the jnvention bei sed, 5 rts
of an X-ray am%fo?lgpﬁf}usaq%&rvrﬁto 1} hELEQ) 8%i ﬁ’gd é'b‘é}ﬁteé”dco?dng AR B%ven-
tion were used.*Fd sV aorasafdwndiime of 30 minutes, a Q Mvalue of +51.8
pC giwas found. 20 For an activation tinme of 2 hours, a @Q Mvalue of
+39.1 pC g was found. For an agtivatjon ti of 24 hours,_,a val ue of
+22.3 [err]/g & f &fhdaEXYREL-EDS F&%ﬁankﬁﬁ§ﬁpl e RM %?zf"ﬁr o®&dur e
was as in Exanpi®. 4,s0Mq hwadefalirid erence that instead of 5 parts of the
col oring agent according to the invention, 5 parts of "color base chloride"
were incorporated in the toner. (The "color base chloride” is prepared by
reacting tHe cdF Bosedetivatiancdiimen 9§ 24hquisi, @194 vaEasplof 9,
with HCl). -+302 - pELG wdls afdun@f i on tinme of 30 minutes, a Q Mvalue of

+1.0 [err]/g was found.

Example 6 (Comparison Example)

The procedure was as described in Example 1, with the
difference that instead of 5 parts of the coloring agent

~ 10 according to the invention, 5 parts of the conventionally
used triaminotriphenylmethane coloring agent (C.I.
Pigment Blue 61) (Reflex Blue R)) were incorporated in.
the toner. i
For an activation time of 30 minutes, a Q/M value of
15 +18.6 uC/g was found.
For an activation time of 2 hours, a Q/M value of
+1.8 uC/g was found.
‘For an activation time of 24 hours, a Q/M wvalue of
U -5.2 pC/g was found.

20 Example 7 (Comparison Example)
. The procedure was as described in Example 6, with the
difference that instead of 5 parts being incorporated in
95 parts of toner'binder, only 1 part of Reflex Blue R
was incorporated in 99 parts of toner binder.

25  .For an activation time of 30 minutes, a Q/M value of
+4.8 uC/g was found.

Example 8 (Comparison Example)
The procedure was as described in Example 6, with the
difference that instead of 5 parts being incorporated in



For an activation time of 2 hours, a QMvalue of -0.4 [err]/g was found. 5
For an activation time of 24 hours, a QMvalue of +3.2 [err]/g was found.
Exanpl e 6 (Conpari son Exanpl e) The procedure was as described in Exanple 1,
with the difference that instead of 5 parts of the coloring agent 10
according to the invention, 5 parts of theicenventionally used
triam-notri phenyl nethane coloring agent (C 1. Pignent Blue 61) (Reflex

Blue R)) were iarscgramgab%dtbae&hséhga%r oh? mgsansaﬁéwaéf ORefid® Qi%éon

m nutes, a Q Mvalue of an activation tine
of 2 hours, av@fvifgeEEorgted) ip |9 ﬁ]P@ﬁﬁﬁs°¢oﬁﬁaerFBFnﬂﬁract|vat|on time
of 23L,hours a QMvalue of -5.2[err]/g was found. 20 Exarrple 7

( Conpari son Ex%tg_.lj % ggtg(,g%gguretj\é%sn&g q{%ss;nrl %el né{Ex Wi t he

di fference that rts g incorpora 84 i%h parat oner
bi nder, onIy 1'|§at4t#§ gremisefopinge R was i ncorporated in 99 parts of t oner
bi nder. For an activation tine of 30 mnutes, a Q Mvalue of +4.8

Gescr Eeﬁ’a ' EERemRISs Y (Comebd T FRABRIE ) hat | nstead of 5 parts bei ng

I ncor por at ed | The prdiedursd wast asofint Mweampgliendsr ,witH yeie Sdpfiférehc&ef | ex

Blue R was | NC LAY %Prf‘éjcédh ggf 55p§5£§sot>ft e ﬂé%d coloring agent,
5 parts of the free base of a triaminotriphenylmethane
coloring agent were incorporated in the toner. The

10 coloring agent for the comparison is the C.I. Solvent
Blue 66 (brilliant blue base SM).

For an activation time of 30 minutes, a Q/M value of. .
+29.2 uC/g was found. '

For an activation time of 2 hours, a Q/M value of
15 +12.7 pC/g was found.

For an activation time of 24 hours, a Q/M wvalue of
-4.8 uC/g was found.

Example 10 (Comparison Example)
\_ The procedure was as described in E:_:ample 9, with the
20 difference that instead of S parts being incorporated in
95 parts of toner binder, only 1 part of brilliant blue
base SM was incorporated in 99 parts of toner binder.

For an activation time of 30 minutes, a Q/M value of
+7.2 uC/g was found.

25 'Example 1l (Comparison Example)
The procedure was as described in Example 9, with the
difference that instead of 5 parts being incorporated in
95 parts of toner binder, 0.5 part of brilliant blue
base SM was incorporated in 99.5 parts of toner binder.



For an activation tine of 30 mnutes, a QMvalue of -5.4 [err]/g was
found. 5 Exanpl e 9 (Conparison Exanple) The procedure was as in Exanple
1-"with.the difference that instead of 5 parts of the clainmed coloring
agent, 5 parts of the free base of a triam notriphenyl met hane col ori ng
agent were incorporated in the toner. Theld0O- coloring agent for the
conparison is the C. |I. Sol vent For an activation tine of 30 mnutes, a QM
value of +29. 2pherrddg zfﬂeivaemg 39 28bl ¥2hheBsl | P QfM2 VadWeS off IM
val ue of 15 +12.7 [er oun For -an activation tine of 24 hours, a
Q M val ue of -Z74s p@cggwél@sf donad. Exarrpl e 10 (Conparison Exanple) The
procedure was as descrl bed in Exanple 9, with the 20 di fference that

i nstead of 5 parts r por.at ed arts of toner binder, only 1
part of brill |§ rl%aégc §°Pn§5?5‘8355ed in 99 parts of toner

bi nder. For anThet |1%Q¢Q£hnt¢ neasf a0 desanided aig) Mxampde df, wWith [the]/g
was found. 525 dllim&el%hﬁ@%%‘i:bﬁ@nogxﬁnﬁbfis-raf en@ceéyaﬁﬂesaaént

described in Exanpl e 9, th the difference that instead 8- Earts bei ng
i ncorporated i RCQ’Q%‘R%‘:& Pﬁné?"%ﬁ’ﬁb‘é? QJFE" ik PLELRE b ¥eTBase
SM was i ncor polizicetporated imthe ante@:ner bi nder - 12 - For an

activation tinme of 30 mnutes, a QMvalue of +4.0 [err]/g was found.
Exanpl e 12 (Conpari son Exanpl e)
For an activation time of 30 minutes, a Q/M value of

-6.5 uC/g was found.



The procedure was as described in Exanple 1, with the 5
instead of 5 parts of the coloring agent accordl ng to th Jm“H || ml m‘
parts of ink blue RG1 were incorporated in the toner. art act wat son
tive of 30 mnutes, a QMvalue of -6.5 [err]/g wasfound. * C L M
S * - 13 - 0334840 Patemd <l ai m The use of t 0334840
col ori ng agent conposed essentially of the conpound of the formula the
X-ray diffractpgpeftagigimof which contains a strong 5 band at [err]
‘(CuK a) = 18.47, three nmediumstrong bands at [err] (CuK a) = 5.97, 12.01,
'13.90, and weak broad bands at [err] (CuK, a) = 20.0, 21.7, 22.5, 24.8,

28. 24 30. 7 anthd2ufe 8F 2hRO¥iluev oA nﬁﬁ'coﬂ?@%bdf @rssaxﬁfatdlcty
phot ogr aphi c t(o)ge{:ﬁe gmggl\gghoggr%heR Plfg% NT SHEE

. | (+)
O=QO- ;- O=C

gx

the X-ray diffraction diagram of which contains a strong

5 band at 25§° (CuK a) = 18.47, three medium-strong bands at

° (CuK a) = 5.97, 12.01, 13.90, and weak broad bands at

25‘ (Cuk «) = 20.0, 21.7, 22.5, 24.8, 28.2, 30.7

and 32.2, as a positive charge-control agent for electro-
photographic toners and developers.
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