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The present invention is in the technical field of charge

5 . control agents in toners and developers for electrophoto-
graphic recording processes, in powders and powder
coatinge for surface coating, in electret materials,
especially in electret fibers, and in separation pro-
cesses.

10 In electrophotographic recording processes a "la.tent
charge image* is produced on a photoconduct 2 "”’Tﬂf 3
niatent charge image* is developed by apfiyi;
electrostatically charged toner, which is f

ferred to, for example, paper, textiles,
15 and is fixed, for example by means of tad
ation, heat or the effect of solvent (L.B{X ,‘
"Electrophotography and Development Physics®; SEuiHd
Series in Electrophysics 14; Springer-Verlag, 1988).

One measure of the quality of ‘a toner is its specific
20 charge g/m (charge per unit mass). In addition to the
sign and level of the electrostatic charge, the princi-
pal, decisive quality criteria are the rapid attainment
of the desired charge level and the constancy of this
charge over a relatively long activation periocd. In
25 addition to this, the insensitivity of the toner to
climatic effects, such as tempsrature and atmospheric
humidity, is a further important criterion for its
suitability. '
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Both positively and negatively uh#rgeable toners are used
30 in copiers and laser printers, dapending on the type of
procegs and type of apparatus.
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5 is, on the one hand, to set the sign and level of the
toner charge and, on the other hand, to counteract the
charge drift of the toner binder and to ensure a constant
toner charge. Charge control agents which are not able to
prevent the toner or developer showing a high charge

10 drift (aging) during a prolonged period of use, and which
may even cause the toner or developer to undergo charge
inversion, are therefore unsuitable for use in practice.

Whereas black, blue or dark charge control agents can be
employed for black toners, considerations of color mean

i5 that, for color tomers, charge control agents without an
inherent color are of particular interest.

In the case of full-color toners, in addition to the
precisely defined requirements in terms of color, the
three toners yellow, cyan and magenta must also be

20 matched exactly to one another in terms of their tribo-
electric properties, since they are transferred in
succession in the same apparatus.

It is known that colorants may in some cases have a
sustained effect on the triboelectric charge of toners
25 (H.-T. Macholdt, A. Sieber, Dyes & Pigments 9 (1988),
119-127) . Because of the different triboelectric effects
of colorants and the resulting effect, sometimes very
pronounced, on toner chargeability, it is not possible
simply to add the colorants to a toner base formulation
30 made avallable at the start. On the contrary, it may be
necessary to make available for each colorant an individ-
ual formulation, to which the nature and amount of the
charge control agent required are tailored specifically.

Since this procedure is very laborious, highly effective,
35 colorless charge control agents are required which are
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agent, on the basis of a toner base formulation made
available at the start.

Another important practical requirement is that the
10 charge control agents should have high thermal stability
and good disperasibility. Typical temperatures at which
charge control agents are incorporated into the toner
resins, when using kneaders or extruders, are between
100°C and 200°C. Correspondingly, thermostability at
15 200°C, and better still at 250°'c, is .a great advantage.
It is alsc important for the thermal stability to be
ensured over a relatively long period (about 30 minutes)
and in a variety of binder syst'ems. This is significant
because matrix effects occur again and again and lead to
20 the premature decomposition of the charge control agent
in the toner resin, causing the toner resin to turn a
dark yellow or dark brown color and the charge control
effect to be wholly or partly lost. Typical toner binders
are resins made Dby addition and condensation
25 polymerization, such as styrene, styrene-acrylate,
styrene-butadiene, acrylate, polyester, phenolic and
epoxy resins, individually or in combination, which may
also contain further components such as colorants, waxes
or flow assistants, or may have these components added
30 subsequently. It is of great advantage for its good
dispersibility if the charge control agent has, as far as
possible, no wax-like properties, no tackiness, and a
melting or softening point of > 150°C, preferably > 200°C.
Tackiness frequently causes problems during metered
35 addition to the toner formulation, and low melting or
softening points may lead to inhomogencus distribution
during dispersion, caused by the material coalescing in
drops in the carrier material.
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glass, ceramic, concrete, textile material, paper or
rubber. Powder coating technology is used, for example,
when coating small articles, such as gardem furniture,

10 camping equipment, household implements, automotive
components, refrigerators and shelving, and for coating
workpieces of complex shape. The powder coating or the
powder receives its electrostatic charge, in general, by
one of the two following processes: .

15 a) in the corona process, the powder coating or the
powder is guided past a charged coroma and in so
doing is charged;

b) in the triboelectric or electrokinetic process, the
principle of frictional electricity is utilized.

20 In the spray apparatus, the powder coating or the powder
receives an electrostatic charge which is opposite the
charge of its friction partner, generally a hose or spray
tube made, for example, from polytetrafluorcethylene. It
is also possible to combine the two piocesses.

25 Typical powder coating resins employed are epoxy resins,
polyester resins containing carboxyl and hydroxyl groups,
polyurethane resins and acrylic resins, together with the
conventional curing agents. Combinations of resins are
also used. For example, epoxy resins are often employed

30 in combination with polyester resins containing carboxyl
and hydroxyl groups. Examples of typical curing agent
components for epoxy resins are acid anhydrides, imid-
azoles and dicyandiamide, and derivatives thereof.
Examples of typicai curing components for polyester

35 resins containing hydroxyl grouﬁs are acid anhydrides,
blocked isocyanates, bisacylurethanes, phenolic resins
and melamine resins. For polyester resins containing
carboxyl groups, examples of typical curing agent
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5 The disadvantage of insufficient charge can be seen above
all in triboelectrically or electrokinetically sprayed
powders and powder coatings which have been prepared on
the basis of polyester resins, especially polyesters
containing carboxyl groups, or on the basis of so-called
10 mixed powders, alsc referred to as hybrid powders. Mixed
powders are powder coatings whose resin base comprises a
combination of epoxy resin and carboxyl group-containing
polyester resin. Mixed powders form the basis of the
powder coatings most commonly used in practide. Inad~
15 equate charging of the abovementioned powders and powder
coatings results in inadequate throwing power and an
inadequate deposition rate on the workpiece to be coated.
The term "throwing power" is a measure of the extent to
which a powdexr or powder coating is deposited on the
20 workpi'ece to be coated including its rear faces, cav-
ities, fissures and, in particular, its inner edges and
angles. |

In addition to this, it has been found that charge
control agents may considerably improve the charging and
25 the charge stability properties of electret materials,
especially electret fibers (DE-A-43 21 289). Up to now,
electret fibers have mainly been described in conjunction
with the problem of ultrafine dust £filtration (e.g.
von Biermann, *Evaluation of permanently charged electro-
30 fibrous filterxrs®, 17th DOE Nuclear Air Cleaning
Conference, Denver, USA (1982) and in Chemiefasern/
Textilindustrie 40/92 (1990/9)). The filter materials
described differ both in respect of the materials from
which the fibers are made and with respect to the manner
35 in which the electrostatic charge is applied to the
fibers. Typical electret materials are based on poly-
olefins, halogenated polyolefins, polyacrylates, poly-
acrylonitriles, polystyrenes or f£luorinated polymers, for
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Electret materials, especially electret fibers, can be
employed, for example, for (ultrafine) dust filtration.
The electret materials may receive their charge in
10 various ways, namely by corona charging or frictional

charging.

Furthermore, it is known that charge control agents can
be used in electrostatic separation processes, especially
in processes for the separation of polymers. Hence, _

15 Y. Higashiyama et al. (J. Electrostatics 30, pp. 203-212
(1993)), wusing the example of the externally applied
charge control agent trimethylphenylammonium tetraphenyl-
borate, describe how polymers can be separated from one
another for recycling purposes. Without charge control

20 agents, the triboelectric charging undergone by low
density polyéthylene {LDPE) and high density polyethylene
{(HDPE) is extremely similar. Following the addition of
charge control agents, LDPE becomes highly positively
charged while HDPE becomes highly negatively charged,

'25 making them easy to separate. In addition to the external
application of the charge control agents, it is in
principle also possible to conceive of incorporating
these agents intc the polymer in order, for example, to
shift a polymer within the triboslectric voltage series

30 and to obtain a corresponding separation effect. Like-
wise, it is fpossible in this way to separate other
polymers from one another, for example polypropylene (PP)
and/or polyethylene terephthalate (PET) and/or polyvinyl
chloride (PVC).

35 In the same way, it is also possible to achieve particu-
larly good selective separation of salt minerals, for
example, if they have received baforehand an addition to
their surface (surface conditioning) which improves the
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arge control agents have been described in the litera-
ture in numerous references. However, the charge control
agents known to date have a range of disadvantages which
severely limit their use in practice or even render it
impossible. For instance, charge control agents such as
the heavy metal complexes described in US-A-4,656,112, or
the azines and nigrosines described in EP-A-0 469 544,
cannot be employed in colored toners and in white or
colored powder coatings because of their strong inherent

color.

Colorless charge control agents based on ammonium and
immonium compounds are often sensitive to 1light or
mechanical effects (US-A-4,683,188) and thermally labile,
so that they form decomposition products which may have
an adverse effect on the triboelectric charging of the
toner (US-A-4,684,596) and/or have a strong inherent
color, often dark brown. In addition to this, they are
often waxlike, and some are water-soluble and/or possess
a low effectiveness as charge control agents.

Although suitable per se, charge control agents based on
highly fluorinated ammonium and immonjium compounds
(US-A-5,069,994) have the disadvantage of a complex
synthesis, resulting in high preparation costs for the
corresponding substances, and are not sufficiently stable
to heat.

Charge control agents based on polymeric ammonium com-
pounds (DE-A-40 29 653) in some cases lead to an amine
odor of the toner or developer, and the charge control
characteristics of these substances can be altered by
relatively mild oxidation and the absorption of moisture.
Furthermore, the oxidation products are colored and
consequently interfere, especially in color tonexs. The

‘be
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cogcrete, textile or rubber. Powder coating technology is
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hose or spray thermal stability severely restricts the use of such
' charge control agents, since powder coatings, for
example, are baked at over 200°C for 15 minutes. The
charge control agents intended for powders and powder
10 coatings and claimed in US-A-5,069,994 are difficult to
handle because of their waxy nature and water-solubility
or hygroscopic nature, and are of only limited applic-
ability.

The ammonium compounds described in EP-A-0 367 162 and in

15 EP-A-0 476 647 have the disadvantage that their thermal
stability is too low, that they are not compatible with
specific polyester resin systems, and that their price is
high.

Ammonium salts based on sulfoisophthalic acid and

20 derivatives thereof, as described for example in
US-A-4,789,614, again have the disadvantage of low
stability in conventional binder systems. For example,
incorporated in a concentration ©f 1 % in a typical tomer
binder (styrene-acrylate or polyester), they exhibit

25 marked yellowing after just a few minutes even at low
temperatures {(from 120 to 140°C), making their use in
practice impossible.

The sulfoisophthalic acid resins claimed in

DE-A-40 37 518 have the disadvantage of only exhibiting
30 a pronounced activity if they are employed as the domi-

nant carrier component, in which case they lead to

negatively charged systems whose charge is often

unstable. In order to obtain eh@rge stability or even to

set a positive charge, additiomnal charge control agent
35 has to be added to the binder.
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of typical curipf,898'he insoluble or of low solubility in water. In
addition, the preparation of the compounds should be
inexpensive and relatively straightforward, with the
avoidance where possible of organic solvents in the

10 reaction medium.

Surprisingly, it has now become evident that certain
polymer salts whose anionic cowmponent is a specific
polyester possess good charge control properties and high
thermal stability. In addition to this, these compounds

15 are without an inherent color, are insoluble or of low
solubility in water and can be prepared simply and
inexpensively, with synthesis usually being possible in
agqueous medium.

The present invention relates to the use of polymer salts

20 whoge anionic component is a polyester which comf:rises

the product of reaction of the individual components a),

b) and ¢) and if desired d) and if desired e), where

a) is a dicarboxylic acid or a reactive derivative of
a dicarboxylic acid, being free from sulfo groups,

25 b) is a difunctional aromatic, aliphatic or cyclo-
aliphatic sulfo compound whose functional groups are
hydroxyl or carboxyl, or hydroxyl and carboxyl,

c) is an aliphatic, cycloaliphatic or arcmatic diol, a
polyetherdiol or a polycarbonatediol,

30 d) is a polyfunctional compound {functionality > 2)
whose functional groups are hydroxyl or carboxyl, or
hydroxyl and carboxyl, and

e) is a monocarboxylic acid

and whose cationic component comprises hydrogen atoms,
35 metal cations, substituted ammonium cations, immonium

cations, guanidinium cations, phosphonium, arsonium or

stibonium cations or a mixture of the abovementiocned



=4

conponent s ar@mmﬂh GHH&HR p@ayanurates or epoxy resins. Typical curing
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Preferred polymer salts are those whose anionic component
is a polyester which comprises the product of reaction of
components a) to e), said coiponents making up ’
a) from 25 to 55 mol%, preferably from 40 to 50 mol%,
10 b) from 0.1 to 15 mol%, preferably from 0.5 to 10 mol%,
c) from 10 to 60 mol%, prefegably from 30 to 55 mol%,
d) from 0 to 40 mol%, preferably from 5 to 30 mol%, and
a) from 0 to 20 mol%, preferably from 0 to 10 mol%, of
the sum of monomers a) to e) (100 mol%).

15 The molar masses M, of the polyesters, which can be
determined using gel permeation chromatography, are
between 300 and 50,000, in particular betwesen 500 and
10,000, and preferably between 800 and 5000.

In the sum of components a) to &), the ratioc of the sum
20 of hydroxyl equivalents to the sum of carboxyl equival-

ents is from 0.5 to 2.0. The term hydroxyl egquivalent

refers to the molar equivalent of hydroxyl groups.

The term carboxyl equivalent refers to the molar
equivalent of carboxyl groups.

25 The content of free hydroxyl groups in the polyester is
from 10 to 350, preferably from 100 to 250, mmol of
. OH/100 g of polyester. The content of free or neutralized
acid groups, especially sulfo and carboxyl groups, is
from 5 to 350, preferably from 9 to 120, mmol of COOH or

30 of SO,H/100 g of polyester.

The dicarboxylic acid component (a) of the polyester is
preferably an aromatic, aliphatic or cycloaliphatic
alkyl- or alkylenedicarboxylic acid, a dimeric fatty acid
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acid, 1,2-cyclohexanedicarboxylic acid, 1,3-cyclo-
hexanedicarboxylic aecid, 1,4-cyclohexanedicarboxylic
acid, phthalic, terephthalic and isophthalic acid, 2,5-
norbornanedicarboxylic acid, 1,4-naphthalenedicarboxylic
10 acid, biphenyldicarboxylic acid, 4,4’-sulfonyldibenzoic
acid and 2,5-naphthalenedicarboxylic acid, and esters and
anhydrides thereof.
Particularly preferred dicarboxylic acid components (a)
are phthalic, isophthalic and terephthalic acid, phthalic
15 anhydride, adipic acid, succinic acid, suceinic
anhydride, dimeric fatty acids, sebacic and azelaic acid,
1, 3-cyclohexanedicarboxylic acid and glutaric acid and
esters thereof.

COmpon.ent (b} of the polyester is a difunctional, aro-

20 matic, cycloaliphatic or aliphatic compound containing
reactive carboxyl and/or hydroxyl groups and containing
at least one -S0,X group, where X is hydrogen or a metal
ion, for example Na*, Li‘*, K*, Mg?*/2, ca®*/2, Cu®*/2 or a
nitrogen-containing cation of an aliphatic, cyclo-

25 aliphatic or aromatic compound, such as ammonia,
triethylamine, dimethylethanolamine, diethanolamine,
triethanolamine or pyridine. The sulfo groups are prefer-
ably attached to an aromatic ring, for example phenyl,

" naphthyl, biphenyl, methylenebiphenyl or anthryl.

30 Examples of component b) are sulfoisophthalic acid,
sulfoterephthalic acid, sulfophthalic acid, sulfosali-
cylic acid, sulfosuccinic acid and alkyl esters thereof,
and a mixture of the abovementioned compounds.
Particular preference is given to the sodium salts of

35 sulfoisophthalic acid, dimethyl 5-sulfoisophthalate,
sulfosalicylic acid and sulfesuccinic acid.

Component c) is an aliphatic, ¢ycloaliphatic or aromatic
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described differ both in respect of the materials fro |ch the fibers are

made and with respect to the manner 35 I n which tTrﬁ' i“ laced char ge
is applied to the fibers. Typical electret material s{|§ pol y-
ol efins, hal ogenated pol yol efins, pol yacryﬁlt pol | es,

polystyrenes or fluorinated polyners, for exanple polyethylene

polypropylene trafl 0-._ethyl e erfluorl ed et hyl ene
propyl ene, oﬁaﬁé:’g'éstaérsEﬁi 85 ar"f?&*’ﬁq%‘se %’f)l %}ﬁfﬁﬁs@
pol yet her ket one@:amlpol ofrglycols wxe egbylespeulmm/. a.m:;gnma,aiena

sul fides, on pohyac eyl 058 el tHyd _jialslg*ygg Sneligbgpht hal aes
and m xtures ther of . Electret materials, éspeci al'l y el ect ret' fibers, can
be enpl oyed, fobutaRediol.;dy4-butrnedie’, dhol-Rentangdinl, 1,6-hexane-

5 diol, 2,2,4-trimethyl-l,6-hexanediol, 1,2 cyclohexane-
dimethanol, 1,3-cyclohexanedimethanol, 1,4-cyclohexane-
dimethancl, 2,2’ -bis{4-hydroxycyclochexyl) isopropane,
p-xylylenedicl, 2-ethylpropanediol and 2-butylpropane-
diol. o ’

10 Appropriate dihydroxy polyethers are compounds of the
formula

H- [-0- (CHR) ,-] ,0H

in which R is hydrogen or a C;~C,-alkyl radical, n is an

integer from 2 to 6 and m is a number from 10 to 120,
15 examples being poly{oxytetramethylene) glycols, poly-

{oxyethylene) glycols and poly{oxypropylene) glycols with

molecular weights which are preferably in the range from

400 to 5000.

Appropriate polycarbonatediocls are compounds of the
20 formula

i
HO-R2-(0-C-OR! ~}g-OH

in which R* and R? independently of one another are a
C;-Cy5-alkyl radical and a is a number from 1 to 20. The
polycarbonatediols can be prepared by reacting diols,
such as propane-1,3-diol, butane-l,4-diol, hexane-1,6-
25 diol, diethyleme glycol, triethylene glycol, 1,4-bis-
(hydroxymethyl) cyclohexane, 2,2~bis{4-hydroxycyclohexyl) -
propane or neopentylglycol with dicarbonates, such as
dimethyl, diethyl or diphenyl carbonate, or with phos-
gene. Mixtures of such diols can also be employed.

30 The polyfuncticnal component (d) preferably contains from
3 to 6 hydroxyl and/or carboxyl groups, being for example
trimethylolpropane, trimethylolethane, glycerol,
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The el ectret I’T’R‘hiﬁﬁﬂeaﬂﬁsﬁﬁ){}{ﬁaj ve their charge in 10 vari ous ways,

nagel.y by coron rictional charging. Furthernore, it is known
t hat charge cont
processes, especi

be used in electrostatic separation
sses for thegeparation of polymers. Hence,

15 Y. Higashiyama et al. (J. Electrostati 30, pp. 203-212 (1993)), using

t he exanpl e of | ed ar pt.rol ent

trimethyl phenyléfnﬁ‘roﬁg%ﬁ?gtiéﬁ%h pﬁérg'cgf g&ﬁ%&??bﬁﬁﬁt&ﬂ?’mt@% be

separ at ed fr om bihshydvokpalkanecarhoxyhic puvgishns. suchhoas  cldmedhydarit- ol

20 agents, t ' I | Gy ' F SRR I '

pol yet hyl ene (L s igﬁgshl g&'densi ?&%‘ggggﬁﬁl ene f%&%@gﬁﬁ‘éife

sinmilar. FollovwRgdereriben: ftox oxappdeydn FRM128gkht 313, DPE BeRAER-

hi ghly posi$ivebyrbéaatefolpole whilh beld Msrdididd, by | \iabpihdy 98 25
making them easy Lo, 3802124 Gathd1818bpo0e 3! BentibetBhitol with the
abovementioned dicarbonates, or being a mixture of two or

more of these compounds.

Suitable monofunctional carboxylic acids (e) are prefer-

10 ably saturated or unsaturated C,,-C,; fatty acids such as
capric acid, lauric acid, steaxic acid, palmitic acig,
linoleic acid and linolenic acid, or branched aliphatic
C5-C,p, carboxylic acids, such as isovaleric acid and
iscoctanoic acid.

15 A suitable cationic component is a diallylammonium cation
of the formula (1)

RIO! Rgo;
108 107
p110 K/R R\) PALL
th! Riﬂi

(1)

8103
Ruz

N

102
8101 R

in which the radicals Rl to R*2 jindependently of ome
another are each a hydrogen atom, halogen atom, a
hydroxyl radical, an alkoxy radical, a primary, secondary
20 or tertiary amino radical, a carboxylic acid or carboxy-
lic ester radical, an acyl radical, a sulfonic acid or
sulfonic ester radical, a cyano or nitro radical or a
radical based on a C,-Cy, aliphatie, C;-Cg, araliphatic or
Cg~C,yp aromatic hydrocarbon, whic¢h may be interrupted by
25 heterocatoms. | '
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application of the charge control agents, it is |r].h e also ossible

toscqncei ve of incorporating these agents into the , for
exanple, to shift a polyner V\nthlnthetrlboelectrl l ﬁjes 30

and to obtain a correspondi ng separatlon fect S possible
|n|th| S vvisty to separate other polyners from one anot her, for exarrpl e

pol ypropyl ene oye I 2t a Vi nyl
chl oride (PVC @%%%'h?san%%w g?gpg?h%g%gm to | _y Y

particu- |arlychade ox branghedepap wsﬁe%fogam k, if

t hey have recelf@éﬂ@rwﬁ&n@ﬁ@&mm@,r lﬂgfﬁ%l@sggw
condi ti oni ng) mhlﬁzri;nrgpra%\aeoz:t hel sulg_st rile &{ca gcéﬂe()s at i clcharge
(A. Singewal d, ethy polyoxypropylens’ s ormu
5 alkylene (C,-C5) -R’, where R’ is a hydrogen atom, an
alkyl(C;-C,) radical or an acyl radical, in particular
the acetyl, benzoyl or naphthoyl radical, and g is a
number from 1 to 10; or are phenyl, naphthyl or pyridyl
radicals, tolyl radicals, aralkoxy radicals, especially
10 methoxyphenyl; alkaryl radicals, especially benzyl, or
cycloalkyl radicals, preferably cyclopentyl or cyclohexyl
radicals, or in which the abovementioned radicals addi-

tionally contain one or more heteroatoms, preferably

nitrogen, oxygen, sulfur, phosphorus or a combination
15 thereof,
or in which the abovementioned radicals are substituted
by one or more carboxamide radicals, sulfonamide
radicals, urethane radicals, keto radicals, primary,
secondary or tertiary amino radicals, nitro radicals,
20 ether radicals, especially alkylene(C,~C;) -O-alkyl(C,-C,),
alkyl(c;-C,) radicals, alkoxy(C,-C;} radicals, aroxy
radicals, especially phenoxy radicals, haloalkyl (C,-Cs,)
radicals, haloalkoxy(C;-C;,) radicals, ester radicals,
especially -C(0)O-alkyl(C,-C;), ome or more halogen
25 atoms, hydroxyl, carboxyl, sulfo, c¢yano or mercapto

r1%1 ana

groups or by a combination thereof; or in which
R102 together form a saturated or unsaturated, aromatic or
nonaromatic, 5- to 7-membered ring system, preferably the
pyridinium ring system, which may contain further hetero-
30 atoms, preferably mnitrogen, oxygen, sulfur or a
combination thereof, in the ring, in particular the
morpholinium ring system, and the ring system may be
subgtituted and/or modified by fusion with or bridging to
other ring systems, and is in particular the quinolinium
3s ring system.
The radicals R9? to R'? preferably have the definitions
given above for R®! and R!92 or are halogen atoms.
Particularly preferred cations of the formula (1) are
those in which R'®! and R1°2 are each methyl and R to



L.. Ernst, Zei t? tMBHen ﬁa@édkal Chem, New Series, Vol. 124, pp.

223-248 (1981)) agents have been described in the litera- 5
ture in nunerou
date have a range of |sa 1% ages mhlch ﬁ verer limt their use in

mever t he charge control agents known to
practice or even render it inpossible. I nst ance, charge control agents
such as the heguayz I e scribed in US-A-4,656,112, or 10 t he
azi nes and n.g?géuﬂgégde§§§P% égﬁﬁgﬂp-A-O 469 544, cannot be enployed in
colored toners and in white or col ored powder coatings because of their

strong inher eniaxe Ol ERLSG! 48 (P! it LAMEd Obomphbar DIBCL ModgTIOBEUM
and 15 | moni um _conpounds arg of ten senS|t|ve [ i ght or rrechanl cal

effects (US- A FRSYRELIRYE i GRER OF Hhe SORELA
deconposi tion products which may,pave an @gver se effect on the
triboelectric charging of _the -—

/n’"’ R’"\ .

O S ‘/ e;———;_T_

R a2

;zn Q204 (2)
+ |

/\ r

Rlﬁl R!DI

R!lz

in which r has a value corresponding to molecular weights

5 of between 500 and 1,000,000, preferably from 40,000 to
400,000, and where the radicals R?%! to R?!?2 have the
definitions given for R to r132,

The preferred definitions of radicals R?*%! and R?%%2 ang
those of radicals R2%} to R?'? gorrespond to the preferred

10 dQefinitions of radicals R!°! and R'92 and those of rad-
icals RY3 to Rr12,

Particularly preferred cations of the formula (2) are
those in which R?2%! and R?%2 are methyl and R2%3 to Rr212
are each a proton.

15 Also suitable as cationic component is a homo- or copoly-
meric morpholinium or pyrrolidinium cation which is
formed by cyclization of a diallylammonium cation of the
formula (1) given above to form a six-membered or five-
membered ring, and which is joined together by one or

20 more divalent radicals -S0,- to form a polymer, the
resulting polymer cations having a molecular weight of
between 500 and 5,000,000 and the ratio of the number of
diallylammonium cations to the number of divalent -S0,-
radicals being from 1:0.01 to 1:100,



toner (US-A-4,684,596) and/or have a strong inherent 2@. .. 0ften dark
brown. In addition to this, they are often waxlike, an his SHOIHAL Bock REgited
wat er - sol ubl e and/ or possess a | ow effectiveness as cha’rﬁﬂﬁmﬂ“u nts.
Al t hough suitable per se, charge control i‘gents based o nat ed
ammoni um and i moni um conpounds 25  (US-A”S;069, 994) have the di sadvant age

of a conpl ex synt ' r ' ' ' Lop_C r e
correspondi ng gé&;ﬂ%&a@t# é;%chgtiuggpf Péiﬁgﬁé%ksgﬁbgzﬁf%ﬂgﬁa#fuﬁérge
control agents inaked exneniawdion afthieuformrla3d3) pounds (DE- A-40 29
653) in sonme cases |lead to an am ne odor of the toner or devel oper, and the
charge control characteristics 0R3t°Hese subst ances can be altered by
relatively m|d oxidation and the absorption of npisture. Furthernore, the
oxi dation products are (hoj@r;ed a‘Ed 35 , 3geansequently interfere, especially
in color toners. The - | - R (3)

RSDS

in which at least one of the radicals R%%! to R¥%2 ig a
straight-chain fluorine-containing unsaturated and/or

5 paturated alkyl radical of 4 to 30 carbon atoms, and not
more than three of the radicals R’ to R’%, indepen-
dently of one another, are hydrogen or straight-chain or
branched alkyl or hydroxyalkyl radicals of 1 to 30 carbon
atoms.

10 with particular preference, at least one of the radicals
R3%1 to R?%% is the group -CH,-CH=CF-Rf (Rf = CgFy; - C;,F,,),
the group -CH,-CHx=CF-C,F, .,, where x is the number 5, 7
or 9, or the group -CH,-CH=CF-C,F;;, and not more than
three of the radicals R%%? to R3% independently of one

15 another are a methyl, ethyl, butyl or hydroxyethyl group.
Particularly preferred compounds of the formula (3) are
those in which R??! and R%*°2 are ethyl, R is methyl and
R3%% ig R,-CF=CH-CH,- (R; = CgF;; - C11Fp3).

A further suitable cationic component is an immonium
20 cation of the formula (4) '

Q

in which Q, together with the component -N=C-, is a mono-
or. polycyclic ring system of 4 to 17 carbon atoms which
may additionally be interrupted by 1 to 4 heterocatoms and
may contain 2 to 9 double bonds and which, in any desired
25 position, may be substituted by fluorine, chlorine,
bromine or iodine atoms, alkoxy{C,-Cg¢), alkyl(C,-C¢).,

~
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- B - abovenentﬂ@ﬂﬁaﬂgaﬂkgﬁk payrol agents for el ectrophoto- graphic toners
and devel opers, |r colored nature, are unsuitable for use in
t he predoninantl ar triboelectrically or electrokinetically
sprayed 5 pomde coat i ngs. 8% ddition, inadequate therma
stability severely restrlcts the use of s ‘tcharge control agents, since

e ehar oo Coore {-' ea?s "nre g‘ﬁ%@dpi{:&lﬂv? aﬁ O[ﬁv\‘/{f %cojnﬁ%a;% r#gsand

The charge contTo
nﬂeabmeuf, tflaior dmeecy

claimed in US- MSWE%CQ%f}r ecafi¥dal andt B
nature and wat ;&hiai:!ﬂb' | boRlinBY @03CHNe NAlH,S a EIBFE(ESf-2,Y diyl t ed

applic- abilit
oxy (C,-C¢), nitro or amino group. .

5 With particular preference Q forms, together with the
component -N=C-, a pyridine, pyrazine or quinoline ring
system and R%? ig a CyzF,,-CH,~CH,- group and R**! is a
hydrogen atom.

A further suitable cationic component is an immonium
10 cation of the formula (4a)

¢ FN-CH,-CHy=CyF (48}

The preparation of the ammonium and immonium compounds

mentioned undexr formulae (3), {(4) and (4a) is known per

se from the literature and is described, for example, in

DE 19 22 277, .DE-A-22 44 297, DE 33 06 933,
15 US-A-3,535,381 and the literature cited therein.

A further suitable catlonic component is a highly fluoxr-
inated phosphonium ion of the formula (5)

RSN

|

RSOS |

(5)

in which at least one of the radicals R°%! to R%% isg a
straight-chain or branched, fluorine-substituted, satu-
20 rated alkyl radical of 1 to 30 carbon atoms and 3 to 50
fluorine atoms, which may contain further halogen atoms,
hydroxyl, chloromethyl, carboxamide, sulfonamide,
urethane, keto, amino or R*°5-0-R%%¢ groups, in which R5°S
and R%%® are alkyl(C,-C;;,) radicals, or at least one of
25 the radicals R®% to R5% ig a £luorine-substituted aryl
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The ammoni um conpounds described in EP-A-0 367 162 an.d-i_ﬁ" 15 EP-A-0 476

647 have the disadvantage that their thermal stabil i Sheet HasBedn®eplackdat

they are not conpatible with specific polyester resin|§ t hat

their price is high. Ammonium salts based L sulfois and 20
A- ) )

derivatives thereof, as described for “example in US 14,

vat i ves ¢ her | for X US- A,
Vet om For oxahaT AT bE 0 e U MG wfbel AR S 1R B R em

toner binder (sigrenbstitrytedcbyr fiupyineer thet asyleoni pralkyl radiedl
yel lowing afterpg épEB!blIirUH{:SStEt‘GEeGFohoﬁh&eﬁﬂ%ﬁi:!éeﬂﬁ%r Qpaa% ,to
140[err] Q), making Hﬁéloﬁjs%%ﬂ actice | nmbl e. [he si foi'sophthalic
acid resins 3iBjag i Iaturpted op; urpted, s gtraiohicchaion v
exhibiting 80 of Mranchedd &Ikyl{Cy-G,f) | healksy copleydd ahalbalggui-
(C,-C3p5), haloalkoxy(C;-C;y) or hydroxyl groups or by
further halogen atoms, and, in the case of an aralkyl
radical, the alkyl bridge betwsen phosphorus atom and
aromatic ring contains 1 to 30 carbon atoms, and not more
10 than three of the radicals R*°! to R®%* independently of
one another are hydrogen atoms, straight-chain or
branched, unsaturated or saturated, substituted or
unsubstituted alkyl radicals of 1 to 30 carbon atoms or
are aryl or aralkyl radicals which may be substituted in
15 the aromatic ring system by alkyl{(C,-Cs4), alkoxy(C,-Cy,),
haloalkyl (C,-C;,), haloalkoxy{C;~C;,), or hydroxyl groups
or by halogen atoms.
Particularly preferred compounds of the formmla (5) are
those in which R°% 4is the group -CH,-CH,-Cg¥;, or
20  -CH,-CH,-Rf (where Rf = C.F;, to Cy,F,,}, and not more than
three of the radicals R%? to R%® are a phenyl radical,
and in particular the compound in which R°® g
CyF,,-CH,-CH, and R5%? to R5°* are phenyl.

Also suitable as cationic component are cations of the
25 formulae (6), (7) and (8) '
R§01 802 702 801 802

N+ N N+

/N /N0 VAN

803
RBo4 g 503 Rnu R’" gllH R

() (1) (8)

in which X is P, As or Sb and the radicals R5%1 to R%04,

R’% to R’ and R%%! to R®%% are as defined for R!®! to
r2.

Also suitable as the cationic component are monovalent,



nant carrier &g BeenlH3pyfa; ch case they lead to negatively charged
systens whose often unstable. In order to obtain charge
stability or e Iﬂ”, wositive charge, additional charge control agent
35 has to be adde bi nder . -9- .The object of the present

I nvention was consequently to find i rrpro'vét?, “particularly effective,

col orl ess char I qg;i N .addi.tio e | ianent_sand
constancy of tﬁ‘gi‘g aé;fgg# iﬂe- +c§#&<§%ﬁdgq&%gupakﬁgég'a‘; ?iglﬁr@ilgtlﬂaér'néﬁ"
stability (decdafdsi MaBh, t@rpor AL’ e BeSho@e inandhBaft. be insol uble or of
|l ow solubility in water. In addition, the preparation of the conpounds

shoul d be i nexpensive and ril ati vele/ strai gg&forward, with the
The preparation of the ani ¢ polyester component is

known per se and is described in numerous instances in
5 the literature, for example in B. Vollmert, "Grundrif der

Makromolekularen Chemie® [Outlines of Macromolecular

Chemistry], E. Vollmert Verlag, Karlsruhe 1982.

If desired, in order to achieve as quantitative as
possible a cocondensation of the monomeric sulfo compound

10 {b), it may be necessary to carry out the synthesis of
the described polyesters in a multistage process. For
this purpose the reaction is £f£irst carried out, in the
presence of catalysts of which examples are zinc acetate,
phosphorous acid, antimony(III) oxide, lead(II) oxide and

15 dibutyltin oxidea, of all of the hydroxy-functional
components with the monomeric sulfo compounds and, if
desired, with a portion of the carboxyl-containing
components, so that in the condensation 95 % of the water
of condensation calculated for a guantitative conversion

20 can be removed by distillation. Subgequently, if appro-
priate, the remaining carboxylic acid components are
reacted, condensation being continued up to the desired
content of carboxylic acid equivalents.

If dlicarboxylic or polycarboxylic acid anhydrides are

25 used to introduce the anionic groups, then an OH-func-
tional polyester is reacted with the anhydride to give
the half-ester and condensation is then continued up to
the desired acid number.

The cocondensation takes place at temperatures of between
30 140°C and 240°C, preferably between 160°C and 220°C. In
order to avoid losses of glycel, the condensate is
distilled wvia a distillation column. Preferred catalysts
are organometallic compounds, especially compounds
containing zinc, tin or titanium, examples being =zinc
35 acetate, dibutyltin oxide or tetrabutyl titanate. The



avoi dance where possible of organic solvents in the 10y $h6aEhd B8 KEBRbdM

Swprisingly, it has now becone evident that certain pol I se
ani oni ¢ conponent is a specific pol yester possess good iﬂﬂll‘;gmgmﬂ
properties and high thermal stability. In_addition to t ) ounds
15 are without an inherent color, are”ifiSoTuble or of low solubility in

bei ng possi bl cSPASERTE,OF AskaRpstrle BERRRRAREY, brof R ncKR A28 B MLl
of pol ymer sal weigbt ofhtbe awvewaild batpbment is a pol yester which
conprises the product of reaction of the individual components a), b) and

c) and if desired d) and if desired e), where a Is a dicarboxylic acid
or a reactive &b f2id, groUPS MaYabsodptroduced ipsongher polyvestesuby,

groups, 25 b)yay of thd Widividialdcdiiponentd alkdady An Redtdalized
5 form. If free acid groups are present in the polyester,
they may if desired be neutralized with aquecus solutions
cof alkali metal hydroxides or with amines, for example
with trimethylamine, triethylamine, dimethylaniline,
diethylaniline, triphenylamine, dimethylethanolamine,
10 aminomethylpropanol, dimethylisopropanolamine or with
ammonia.

The polyester can be isolated in bulk, but it is also
possible to prepare a 50 to 95 % molution with a water-
miscible organic solvent. Suitable solvents for this
15 purpose are preferably those containing oxygen, such as
alcohols, ketones, esters and ethers, for example
ethanol, n-propanol, isopropanol, iscbutanol, butyl
acetate and butylglycol, or solvents containing nitrogen
such as N-methylpyrrolidone. The viscosity of these
20 solutions at 60°C is preferably between 0.5 and 40 Pa.s.
This solution is then used to prepare a polyester disper-
sion containing from 15 to 65 % by weight of polyester, -
from 0 to 30 % by weight of organic solvent and from 35
to 85 % by weight of water. The resulting pH is from 2 to

25 8.5, preferably from 4 to 8. :

The preparation of the cationiec components of
formulae (1) to (8) is known from the literature. The
preparation of the compounds of the formula (1) is
described in DE-A-41 42 541, of those of formula (2) in
30 DE-A-40 29 652, of the -80,- bridged homo~ or copolymeric
morpholinium or pyridinium cations in German Patent
Application 43 02 644, of those of formulae (3) and (4)
in DE-A-39 36 146 (US-A-5,053,357) and of those of
formulae (5) to (8) in DE-A-~39 12 395 (US-A-~5,055,619).

35 The preparation of the polymer =salts according to the
invention is carried out by reacting the above-described



al i phatic sulThg$ Bead Replewé f uncti onal groups are hydroxyl or carboxyl,
or- hydroxyl an 1 l l !j -is an aliphatic, cycloaliphatic or aromatic
|

diol, a polyet ol ycar bonat edi ol , 30 d) is a pol yfunctional
conpound (functronality > 2) whose functi gigl. groups are hydroxyl or
carboxyl, or hydroxyl and carboxyl, and e) is a nonocarboxylic acid and

whose cationi C poYpeses: Allper#ion)ydsPJan 46idic 35basie! 3br CHeutial
substituted anmonium cat gopi i n‘gz)ggum cgt | ogsi_mguagl gl gl um %atd ons,
phosphoni um  ar *8HPOHE POLBELSR; 8 | BRAYSPLET Coptpining, 4f desired
aboverenti oned up tatl5n%, byswelghte pretexablygap £mild Ghibyywelghtoos s
in electro- organic solvent, preferably alcohols such as butanol,
5 with an acidic, basic or neutral aqueous solution of the
deaired cationic component.
The ion exchange which takes place in the reaction may
involve both protons and, if desired, monovalent counter-
iong on the polyester, for example sodium ions.

10 The above-described preparation of the polymer salts can
also be carried out, if desired, in organic solvents,
preferably in water-miscible organic solvents such as
dimethylformamide (DMF), acetone, dimethyl sulfoxide
(DMS0O) , butylglycol or the alcochols described above. The

15 organic solvents may also be aemployed as a mixture, if
desired with water, as mentioned above.

The reaction product is usually precipitated from the
reaction medium; in this context it may be necessary to
concentrate and/or cool the solvent, or to heat the

20 reaction medium in order to accelerate the reaction,
although such heating must not exceed the boiling point
of the solvent.

The polymer salts are purified by repeated, copious
washing with water. Unreacted polymer is tested for by

25 adding hydrochloric acid (about 2N); any unreacted metal
cations are detected by the addition of base or by
appropriate reagents, and excegs ammonium, immonium or
phosphonium cations are detected using aqueous sodium
tetraphenylborate solution. Whare it is possible to

30 detect an unreacted component, waﬁhing is continued until
this component is no longer destectable.

Drying is carried out to constant weight in a circulat-
ing-air oven under vacuum. Typical drying conditions are

60-120°C over 12-48 h at a vacuum of 100-600 mbar.

35 The invention also relates to the above-described polymer



haqt ographi ¢ toners and devel opers, in triboelectricall _
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conmponent is a polyester which conprises_tyqe product

conponents a) to e), said conponents maki ng up a) from25 to 55 nol %
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dispersibilities.

A great technical advantage of these highly dispersible
compounds is that they behave inertly with respect to the
different binder systems and thus have a wide scope for
10 possible application. In addition to their suitability in
toners, as charge control agents and charge improvers
they are also highly suitable in powders and coatings,
especially powder coatings, in particular since they do
not adversely affect (accelerate) the gel time in the
15 thermal crosslinking of the powder coatings (baking) .

With the compounds according to the invention, a very
particular advantage is their less complicated synthesis,
their inexpensive preparation and their high activity,
excellent thermal stability and general resin compatibil-

20 ity. Particularly important as regards. their use in
industry is their very ready dispersibility, so that
overall a high efficiency can be achieved.

For example, it is possible to demonstrate in test toners

that the addition of 1 % by weight of the compounds
25 accoxrding to the invention enables the triboelectric

chargeability to be controlled in very small steps.

For instance, a test toner containing 1 % by weight of
the calcium salt of polyester 1 has a constant negative
charge (Application Exa'mple 5), whereas a test toner
30 containing 1 % by weight of an ammonium salt of polyester
4 has a capacity for positive charging (Application
Example 8). The charge control effect is all the more
marked when, in comparison thereto, the less rapid and
less constant chargeability of the pure toner binder is



20  of hydroX§j§S epReplacedy { he sum of carboxyl equival - ents is from
0.5 t.0 2.0. Th equi valent refers to the nolar equival ent of
hydr oxyl group boxyl equivalent refers to the nolar

equi val ent of carboxyl groups. 25 The cogtent of free hydroxyl groups in
the polyester is from10 to 350, preferably™from 100 to 250, nmol of OH 100

g of polyester. ghikant ANt} conisiidetation” %hﬁh q gc# g ﬁF s, especially
sul fo and carboxyl groups, issfrom 5 tg§ , p?é?eF’ab_ y gé?Q_ to 120, nmol
of COOH or 30 of SO err]H 100 g of polyester. The dicarboxylic acid

conponent (a) ofikewipe,ythecharked' fiifrcidnyerit) i&r'eﬁa&g_ﬁabﬂ'ﬁ.ﬂ?ﬁ&hﬁ fhe
cycloaliphatlc g ikemiYant "M GHSE' FDEWNH1ch 2fafio® aTe vesy ‘oldamiy.

visible in powder coating binders. Whereas the pure

5 powder coating binder is virtually unchargeable (0.1 pA)

and accordingly has a very low deposition ratio (5 %)

(Comparative Example), the addition of 1 % by weight of

the calcium salt of polyester 3 enables the chargeability

to be improved to 0.9 uA and the deposition ratio to 70 %

10 (Application Example 15). The possibility of transferring

these results to a polyester/epoxide hybrid powder

coating system is demonstrated in Application Example 16

and the associated Comparative Example.

Owing to the stated property of the polyester salts

15 according to the invention of influencing the tribo-
electric properties of polymers, these salts are also
suitable for use in electret materials, as shown in
Applic-ation Example 21.

The compounds used according to the invention are incor-
20 porated, individually or in combination with one another
and homogenously - for example by extrusion or kneading -
in a concentration of from 0.01 to 50 percent by weight,
preferably from 0.1 to 5.0 percent by weight, based on
the total mixture, into the binder of the respective
25 toner, developer, coating material, powder coating,
electret material or of the polymer to be separated
electrostatically. In this context, the compounds
employed according to the invention can be added as dried
and ground powders, dispersions or solutions, filter
30 cakes, masterbatches, as compounds coated from aqueous or
nonaqueous solution onto appropriate carriers, for
example silica gel, TiO, or Al,0,, or in some other form.
Similarly, it is in principle also possible to add the
compounds used according to the invention even during the
35 preparation of the respective binders, i.e. in the course
of their polymerization by an addition or condensation



- 11 - or a mxture of two or nore of the abovenentioned dicar- boxylic
aci-ds. Exanpl es of- these dicarboxylic acids are ozalic, malonic, glutaric,
adipic, pinelic, azelaic, sebacic, fumaric, 5 mal ei ¢ and itaconic acid,

1, 3-cycl opent anedi car boxyl i c aci d, 1, Z-Zzycl ohexanedi fad 490 ¥ihd Keen Rélathd
1, 3-cycl o- hexanedi carboxylic acid, T, 2%

: ycl ohexanedi I d,

phthalic, terepht hgl ig and isophthalic acid, 2,5- norboiﬂﬂ! Emn qﬁ I C
acid, 1, 4- napht‘ﬁﬁ? ABGFRAr boxylic 10 aci d, biphenyldi [ ,
4, 4" -sul fonyl di benzoi ¢ acid and 2, 5- napht hal enedi car boxylic acid, and
esters and anhydyri AT Y |Gl ' L.d
conponents (a) giéeagﬁt%%? s’fg’%ﬁ?hgpi gagnfalpét ?ﬁ?ﬁ'ﬁ%ﬁ‘cﬁzﬁ%&%ﬁf&%ﬁ c 15
anhydride,  adPfi cPokERers. e@éﬁ i apecially ofsyfenhtl minemalm, &heeric
fatty acids, sebRgirgearsbrisdPi agefits, can alsc be applied - in the

5 gquantities indicated above - externally, i.e. to the

surface of the material to be separated.

The level of the electrostatic charging of the electro-
photographic toners or of the powder coatings in which
the charge control agents according to the invention are
10 homogenously inéorporated is measured in standard test
systems under constant conditions (identical dispersion
times, identical particle size distribution, identical
particle shape) at approximately 20°C and 50 % relative
atmospheric humidity. The toner is electrostatically
15 charged by being brought together turbulently on a roller
bench (150 revolutions per minute) with a carrier, i.e.
a standardized frictional partner (3 parts by weight of
toner to 97 parts by weight of carrier). The electro-
static charge is then measured on a conventional g/m
20 measurement setup (J.H. Dessauver, H.E. Clark, "Xerography
and related Processes", Focal Press, N.Y., 1965, page
28%; J.F. Hughes, "Electromtatic Powder Coating",
Research Studies Press Ltd. Lstchworth, Hertfordshire,
England, 1984, Chapter 2). When determining the g/m value
25 or the triboelectric charge of powder coatings, the
particle size has a great influence, which is why strict
attention is paid to a uniform particle size distribution
when screen-classifying the samples of toner or powder
coating obtained. For instance, a mean particle size of
30 10 pum is aimed at for toners, whereas for powder coatings
a mean particle size of 50 um is practicable.

The triboelectric spraying of the powders {(powder coat-
ings) is carried out using a spraying device having a
standard spray pipe and a star-shaped inner rod at
35 maximum powder throughput with a spray pressure of 3 bar.
For this purpose, the article to be sprayed is suspended



1, 3-cycl ohexanedllhﬁz;ahézﬁ%)&|1§e§l g“gdand glutaric acid and esters thereof.

Con'po.nent (b) of s a difunctional, aro- 20 mati c,
cycl oal i phatic or ound cont ai ni ng reactive car boxyl and/ or
hydr oxyl groups a at |least Qngg SO3[err] group, where X is

hydr ogen or a rretal |on for exanple Na[err], Li[err], Klerr], Mferr]/2,
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' ing device ip held directly .in the cloud of powder
emerging from the spraying device. The current strength
resulting from the electrostatic charge of powder coating

10 or powder ia displayed in pA. The deposition ratio is
then determined, in %, by differential weighing of the
sprayed and of the deposited powder coating.

The examples below are intended to illustrate the inven-
tion without limiting it to them. "min” denotes minutes

15 and "h" denotes hours. The acid numbers (AN) were deter-
mined in accordance with DIN 53 402, the hydroxyl numbers
(OHN) in accordance with DIN 53 783/53 240.

The differential thermal analysis (DTA) measurements were
made on a DSC 12E instrument from Mettler using a heating
20 rate of 3°C/min.

1. Preparation Examples

1.1 Anjionic polyester component
The polyester synthesis is carried out in a 4 liter four-
necked flask fitted with a packed column {(column tube:
25 30 mm in diameter, 2000 mm in length; packing: glass
rings 6 mm in diameter and 6 mm in length) and an ascend-
ing distillation bridge, with temperature sensing of the
reaction material wunder a protective-gas atmosphere
(protective-gas supply, nitrogen). If low boiling alco~-
30 hols, especially methanol, are distilled off as the
condensate, the receiving wvessel should be cooled using
an ice bath.



Particul ar preference is given to the sodiumsalts of 35 sul f oi sopht halic
aci-d,. dimethyl, 5-sulfoisophthalate, sulfosalicylic acid and nulfosuccinic
acid. Conponent c) is an aliphatic, cycloaliphatic or mat i c - 12-

gl ycol, a dihydroxy polyether or a polycarggnatediol .

are ethylene glycol, 1,2-propanediol, 1, 3-propanedi ol
3-propanediol, 1.1.3- bpbagegtek 11, 4- butanedlol 1, 5-
1, 6- hezane- 5 di ol , 2,2,4-trinethyl-1,6-hexaned|ol 1, 2- cyc 0 ane-
di met hanol, 1, 3-cycl ohexanedi net hanol , 1,4-cyc|ohexane- di et hanol

2,2 -bis (4-hydstageydlz:ohexyl) isopropane, p-xylylenediol,
2-ethyl propanedygly g4 Hidpentydgiyee1d ko g of propylene glycol and
300 g of ethylene glycol are melted, 135 g of the sodium
5 salt of dimethyl 5-sulfoisophthalate and 3.0 g of zine
acetate are added, and the mixture is heated so that the
temperature at the head of the column does not exceed
65°C, and is condensed at dbout 190°C until 29 g of
distilled condensate have been collected.

10 Stage 2:
The batch is cooled to 140°C, $70 g of terephthalic acid
and 930 g of isophthalic acid are added, and the mixture
is heated such that the temperature at the head of the
column does not exceed 100°C, and condensed at a tempera-
15 ture of up to 240°C until 410 g of distillate are
cbtained and the content of f£ree carboxyl groups has
reached 15 mmol of COOH/100 g.
After cooling, the solidified residue is the desired
product.
20 Color: light
AN: 14.2 .
Average molecular weight: about 3000 {gel permeation
chromatography = GPC)
DTA: Sharp exothermic peak, beginning 360°C, maximum at
25 375°C
Elemental analysis:
Nitrogen content < 0.01 % by weight

1.1.2 Polyester 2

Stage 1:

30 580 g of neopentylglycol, 50 g of trimethylolpropane and
560 g of ethylene glycol are melted, 120 g of the sodium
salt of 5-sulfoisophthalic acid and 3.0 g of zinc acetate
are added, and the mixture is heated such that the
temperature at the head of the column does not exceed

35 100°C, and is condensed at about 190°C until 16 g of



10 Appropriate Imim%m ethers are conpounds of the formula H[-0-

(GHR)[err] - ][err 4s hydrogen or a CJerr]-Cerr]-al kyl

radical, nis an 2 to 6 and mis a nunber from10 to 120, 15
exanples bei ng p t hyl ene) glyg? pol y- (oxyethyl ene) glycols
and poly (oxypropylene) glycols with nol éc ar wei ghts which are preferably

in the range fr r t edi ol s are conpounds
of the 20 fornu?ﬂh?é rt &ﬁ?&@lglerrb% S r??ggggébendently of one
another are a (CJerr]- C[err] al kyl radi cal and ais a nunber from1l to 20.

The polycarbonag@q g.can be prepared by reacting diols, such as

pr opane-1, 3-di ol utane-1, 4-di ol ,_hexane-1,6- 25 di ol , _diethyl ene
gl ycol , triethymhﬁaﬂﬂﬁﬁﬂﬂe }s soppled to 140°C, 1040 g of terephthalic

acid and 870 g of isophthalic acid are added, and the

5 mixture is heated such that the temperature at the head
of the column does not exceed 100°C, and is condensed at
a temperature of up teo 240°C until 414 g of distillate
are obtained and the content of free carboxyl groups has
reached 25 mmol of COOH/100 g.

10 After cooling, the solidified residue is the desired
product.
Color: light
AN: 19

1.1.3 Polyester 3

15 500 g of neopentyl glycol and 160 g of ethylene glycol
are melted, 300 g of the sodium salt of 5-sulfoisoph-
thalic acid, 600 g of terephthalic acid, 200 g of isoph-
thalic acid and 3.0 g of zinc acetate are added, and the
mixture is heated such that the temperature at the head

20 of the column does not exceed 100°C, and is condensed at
a temperature of up to 240°C under a vacuum of 50 mbar
until 214 g of distillate are obtained and the content of
free carboxyl groups has reached 50 mmol of COOH/100 g.

After cooling, the solidified residue is the desired
25 product.

Color: light

AN: 77

1.1.4 Polyester 4

Stage 1:

30 500 g of neopentylglycol and 150 g of ethylene glycol are
melted, 100 g of the sodium salt of 5-sulfoisophthalic
acid, 600 g of terephthalic acid, 250 g of iscphthalic
acid and 3.0 g of zinc acetate are added, and the mixture



(hydr oxymet hyl ) cycl ohexane, 2, 2-bi s(4- hydr oxycycl|Tai3sKkast as BeéGRFIR&4 OF
neopent yl gl ycol with dicar bonat es, such as dinet hy di phenyl
carbonate, or with phos- gene. M xtures of such d| EE’H e enpl oyed.
30 The pol yfunctional conponent (d) prefggably co to 6

hydroxyl and/or carboxyl groups, belng for exanple trinethyl ol propane,
trinethyl ol et hagg, heat@dy @ich that - wbﬁ;semﬁml ¥Prepeniead of the

t thritol, th I |k b d
be i et yl of - BPYpRBnidoaR; Bok. rraaidut PP EFL iR r A . SolenRell €, ma s
descri bed for egenpbeatmr@EeA—ﬁﬁ 84 M°C cuntai..'qodlgs gSof cdisivdldiadmeo layel
which is pr epa&%@ﬁﬂ?ﬁe%ﬁﬁe R6rteat! | ¥ ELbEEIIRAHIAYIOPEPEUEE has

pent aerythritol
5 reached about 10 mmol of COOH/100 g.

Stage 2:

The batch is cooled to 120°C, 300 g of trimellitic

anhydride are added, and the temperature is raised slowly

to 160°C. After 3 hours and when the content of free
10 carboxyl groups is about 190 mmol of COOH/100 g, the

batch is emptied out.

After cooling, the solidified residue is the desired
product.
Color: light

15 AN: 110
Average molecular weight: < 1000 (GPC)
DTA: Sharp exothermic peak, beginning at 340°C, maximum
at 350°cC.

The polyesters can be transferred to the agqueous phase by

20 swelling them at elevated temperature in a water-miscible
solvent, for example butylglycol, butyldiglycol,
N-methylpyrrolidone, methoxypropanol or acetone, and then
adding the desired quantity of water. Polyester resins
having a sulfonic acid number of greater than 15 can be

25 dissolved directly in hot water which, if appropriate,
has a pH > 7.

Elemental analysis
Nitrogen content: 0.01 % by weight (Kjeldahl method)
Chloride content: < 0.3 % by weight

30 Sodium content: 0.5 % by weight

1.1.5 Polyester 5

Stage 1:
720 g of neopentylglycol and 420 g of ethylene glycol are



corfpaunds.

carboxylic acids (e) are prefer- 10
Clerr] fatty acids such as capric

abovenent i oned dlcéhbsmﬂUQSBaﬂﬁﬁggi@g a mxture of two or nore of these

Sui t abl e
ably saturated or
acid, lauric acid stea

acid, or branched aliphatic (err]-Cerr] carboxylic acids, such as

i soval eric aci dpideds0d 3§10¢£ @Eédsaé:ﬁmn daBtli bADASNEEhY PN CahPERPRSDL i S

a diallyl anmoni u ati on of for rr] in which the radicals
Rl err] %lo R[err]PrR%#é?ﬂj y%ofg r’r%é & RFe s afdede g andht Bhe

hal ogen at om aniiyd:uvqlis aﬁbmlaéd amlalthmay tlesli tahpexrafiratdty , tE€CREEA! Y
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ni r o mus@ﬁqauntil 21l g of distillate are obtained.
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Stage 2:

The batch is cooled to 140°C, 900 g of terephthalic acid
and 1020 g of isophthalic acid are added, and the mixture
is heated such that the temperature at the head of the
column does not exceed 100°C, and is condensed at tem-
peratures of up to about 240°C under a vacuum of 10 mbar
until 410 g of distillate are obtained and the content of
free carboxyl groups has reached 6 mmol of COOH/100 g and
the content of OH groups has reached about 40 mmol of
OH/100 g.

Elemental analysis

Calcium content: 0.001 % by weight

Sodium content: 0.24 % by weight

Nitrogen content: 0.0l % by weight, Kjeldahl method
1.2 Polymer salts

1.2.1 Salts of polyester 1 from Preparation
Example 1.1.1

1.2.1.1 Poly{diallyldimethylammonium) salt

20 g of polyester 1 are dissolved in 200 ml of dimethyl-

formamide (DMF) and 250 ml of ice-water are quickly added

{milky turbidity).

1.8 g of poly{diallyldimethylammonium) chloride (average

molecular weight from 110,000 to 130,000) in the form of

a 40 % by weight solution are diluted with a further

75 ml of H,0 and added dropwige to the initial charge.

The product precipitates immediately and is stirred

further. Subsequently the product is washed with water

until free of ammonium compound and dried overnight at

60°C under vacuum.

Yield: 20 g of white powdex

N content: 3.5 %

aln1t|Q led, linoleic acid and |inolenic



-

radi cal based on a CJerr]-Clerr] aliphatic, CJerr]-Clerr] araliphatic or
C[err%'-‘C[ err] aromatic hydrocarbon, which may be int eWIM§@@eegﬁﬁm

het er‘at ons. -14- Preferably, Rerr] and Rerr] are ,
straight- chain or branched, saturated or uynsaturated 'l w%mu err])
radi cal s, pol yoxyal kyl ene radicals preferaﬂly pol yoxy- or
pol yoxypr opyl en of the rmula 5
al kyl ene(C[err]%C[ S‘r‘]%a[%r]r i ere R is a hydrogen atom an al kyl
(derr]-derr]) :ma@ aﬁ Imlmtzmg/ll ragsck aixlqsd]rvqﬂaritxi Q0B mX ef DM¥y|and
benzoyl or naph W? 1 0 r r
phenyl , napht hyI pyr| d??br agl ca‘lqaé&t‘aﬁ EQ% arha gxygr%%
especial |y 10  wedahsxfaday ((Rigdrirde RaencHNo. 246 An J00cmiypf 550
5 are added dropwise, and the mixture is subsequently
stirred at 60°C for 2 hours. The precipitate is filtered
off with suction, washed with water until free of calcium
and dried overnight at 60°C under vacuum.
Yield: 18.3 g of a white powcier
10 Calcium content: 0.26 % by weight

1.2.1.3 Chromium salt
62.5 g of a 32 % by weight suspension of polyeater 1
{suspension medium: water containing 8 % by weight of
butylglycol) are diluted with 400 g of lce-water. 1.5 g
15 of CrCl; x 6H,0 are dissolved in 200 ml of H,0 and added
dropwise at 10°C over a period of 30 min. The fine white-
greenish precipitate is filtered off with suction, washed
and dried overnight at 100°C under vacuum.
Yield: 18.5 g of white-greenish powder
20 Residue on ignition at 800°C (for 2 hours): 0.46 %

1.2.1.4 Aluminum salt

62.5 g of a 32 % by weight suspension of polyester 1

(suspension medium: water containing 8 % by weight of

butylglycol) are diluted with 400 g of ice-water. 3.4 g
25 of Al,(s0y ), x 18H,0 are dissolved in 200 ml of H,0,

adjusted to a fm of about 7 using sodium carbonate, and

added dropwise at 10°C. The mixture is stirred overnight,

and the light-colored precipitate is filtered off with

suction, washed, and dried overnight at 100°C under
30 vacuum.

Yield: 16.8 g of a light-colored powder.

1.2.1.5 Guanidinium salt

2.6 g of ®bodigen 181-1 conc., Hoechst AG (78 % by weight

of [R-NH(CH,),-NH-C(NH,)=NH] ® [acetate]® in aqueocus medium,
35 R = coconut-alkyl) are added to 800 ml of H,0 and cooled

to 10°C. 20 g of polyester 1 are dissolved in 200 ml of



cycl oal kyl radigg er cyclopentyl or cycl ohexyl radicals, or in
whirchyt he above ddi - tionally contain one or nore
het er oat ons, pre , oxygen, sul fur, phosphorus or a

conbi nation 15 mhlch t he abovenentloned radicals are
substituted by one or nore carboxam d'e Jratbll cals, sulfonam de

radi cals, ureth r adisc et o r i ca ry, secqndar or tertiary
ani no radical s, r?ﬁa&%% seq h ‘f’ ggﬂ’é‘,i Fhazge yover the
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aronatic or
1.2.2 Salts of ©polyester 3 from Preparation
Example 1.1.3
1.2.2.1 Calecium salt
10 20 g of polyester 3 are stirred into 500 ml of H,0, 20 ml
of 2N sodium carbonate solution are added to adjust the
PH to about 8, and the solid is dissolved with heating.
The solution is filtered through a fluted filter, and
then a solution of CaCl, saturated at a temperature of
15  40°C (170 g of CaCl, granules, 84 %, in 200 ml of H,0) is
added dropwise. After leaving the mixture to stand over-
night at room temperature, the coarsely crystalline
precipitate is filtered off with suction and washed with
cold H,0 until the washing water is free from calcium,
20 The product is dried overnight under vacuum at 60°C.
Yield: 14.6 g of a white powder.

1.2.3 Salts of polyester 4 from Preparation
Example 1.1.4

1.2.3.1 Poly(diallyldimethylammonium) salt

25 50 g of polyester resin 4 are dissolved in 1200 ml of H,0
(50°C) adjusted beforehand to a pH of about 8 using 2N
sodium carbonate solution, and the resin solution is then
cooled. 69 g of poly(diallyldimethylammonium) chloride
{(average molecular weight 100,000 - 130,000) are added

30 dropwise in the form of a 40 % by weight aqueous sclutiom
and the mixture is subsequently stirred for 4 hours. The
precipitate is filtered off with suction, washed
thoroughly with water, subjected to suction and dried
overnight at 70°C under vacuum.

35 Yield: 47 g of light-colored powder
Nitrogen contemt: 0.37 % by weight (Kjeldahl method)

or



nonaromati c, 5- t@h heBed Replaeed syst em preferabl y the pyridiniumring

system which may het er o- atonms, preferably .
ni t rogen, oxygen conblnatlon thereof inthe ring, in

particul ar the norpholiniumring system _agg fhe ring system nmay be
substituted and/or nodified by fusion with or bridging to other ring

systems, and is1i,2.332 icodoniut! NeagiNOdé LM LENIRA diddtify A;J.T%ﬁ,
radicals Rerr] to R[errg]ﬂr} referably have the%ﬁi‘l n|t|ons glz\-y‘ﬂn apbove 7 or
Rlerr] and Rl err] or ar ogen atons. Particularly preferred cations of

the formula (1)18rg pfopelyestierch Ererdlssolvédecin]|250 enbash M Rdicand
Rierr] to - had bBef’ A AhEe8 WL ML o a pH of 8 using 2N sodium
5 carbonate solution. 22 g of a 50 % by weight coconut
fatty acid-alkyldimethylbenzylammonium (CDBA) chloride
solution are diluted to 100 ml and are added dropwise to
the polyester solution with stirring. Stirring is con-
tinued for 4 hours at 50°C. The product precipitates as
10 a light-colored oily deposit. The viscous product is
removed by decanting and is dried at 60°C under vacuum
for 48 hours.
Yield: 13.2 g of viscous, light-colored product.

1.2.3.3 Ditallowmethylhydroxypropylammonium salt

15 10 g of polyester 4 are suspended in 250 ml of H,0 and
the pH is adjusted to 8 using 2N sodium carbonaté sol-
ution (dissolution).

22.1 g of a 75 % by weight aqueous solution of ditallow-
.methylhydroxypropylammonium (DTEPA) chloride are diluted

20 to 100 ml with H,0 and are added dropwise to the poly-
ester solution with stirring. Stirring is continued at
50°C for 4 hours. A light-colored viscous product pre-
cipitates. The viscous product is removed by decanting
and is dried at 60°C under vacuum for 48 hours.

25 Yield: 11.7 g of viscous, yellowish product.

1.2.3.4 Aluninum salt

20 g of polyester 4 are dissolved in about 500 ml of H,0
which has been adjusted beforehand to a pH of 8 using
sodium carbonate.

30 15 g of Al,(S0,}; x 18 H,0 are dissolved in 200 ml of H,0
and are added dropwise at 10°C to the polyester solution,
while stirring. A white precipitate is formed. The
precipitate is filtered off with suction, washed and
dried to constant weight under vacuum at 100°C for

35 24 hours.



Al so suitable an the cationic conponent is a honp- or copolyneric

pyrralidiniumcation of the fornula (2) [err] in whichr

preferably from 40,000 to 400, 000, and wh%g the radicals
r

have the definitions given for Rerr] to

has--a val ue

correspondi ng to nol ecul ar wei ghts 5 of between 500 and 1 000 0 laced
r] The preferre I‘m’:ﬁ
of radicals R e d S radicals R err]
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R[err] and R[err]
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the formula (2) paBddPsn '1Wi% Rievoele,ard Hyl:elsr. & €

met hyl and Rlerr]

to Rlerr] are each a proton. Al'so suitabl e as cationic conponent is a
hono- or copoly- neric m)rphollm um or pyrrolidinium cation which is

formed by cycli aatad .o ofrrorligdiityl anmoni um cati on of the
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20 g of polyester resin 4 are dissolved in 500 ml of H,O
which has been adjusted to a pH of 7.5 beforehand using
sodium carbonate solution.

5.5 g of FeSO; are dissolved in 250 ml of H,0 and are
added dropwise to the polyester solution at 10°C, while
stirring. The mixture is subseguently heated briefly
{5 min) to about 70°C, and a brown precipitate is formed
which is filtered off with suction, washed and dried to
constant weight under vacuum at 60°C for 48 hours.
Yield: 18.3 g of a light brown powder

Residue on ignition (800°C/2 h): 11.4 %

1.2.3.6 Zinc salt

20 g of polyester resin 4 are dissolved in 500 ml of H,0
which has been adjusted beforehand to a pH of 7.5 using
sodium carbonate.

6.5 g of zinc acetate dihydrate are dissolved in 300 ml
of H,0 and are added dropwise to the polyester solution
at 10°C over a period of 30 min. A fine, tough precipi-
tate is deposited. On heating briefly (5 min) to 70°C the
precipitate becomes more coarse. The precipitate is
filtered off with suction, washed and dried to constant
weight under wvacuum at 60°C for 48 h.

Yield: 18.6 g of light-colored powder

Residue on ignition (800°C/2 h): 10.2 %

DTA: Exothermic peak, beginning at 305°C, maximum at
365°C.

1.2.3.7 Perfluorcammonium salt

220 ml of a 35 % by weight aqueocus solution of
[ (CH,) (C,Hg) ,N{CH,-CH=CF (CF, -CF,) ,CF;] {*} [CH,0-80,] {-) where
n = 2-5, which is an N-(1,1,2-tzrihydroperfluoroalken-~-2-
yl) -N,N-diethyl~N-methylammonium monomethyl sulfate,
called F-quat for short, are diluted to 400 ml using H,0

®



formula (1) gi ven‘hiabmeﬂ{dsgea‘nmre c@dslx menbered or five- nenbered ring, and

whi ch ISJOInedtO nore divalent radicals -SOerr]-
form a polynmner, t oI ymer cations having a nol ecul ar wei ght of
bet ween 500 and 5, e ratio ofgfghe nunber of diallylammonium
cations to the nunber of d| vaI ent Sqerr] radi cal s bei ng from1:0.01 to
1:100. - 16- u sdi ¢ ng,l | | iy y fluor-

i nat ed ammoni um |§n£§$’€£'ﬁ. orrm fofe‘?? east one of the

radi cal s R err]Thisrpalntien ﬁss‘ﬂ%@ Hixepwige fq%@r q?é-”(?éﬂpapﬁl 68 g of
unsat ur at ed andﬁ@lyEsteﬁalulﬁtl%ﬁoo\'lKY'of atjc ¥hith hakObdenCaayasealiors and

not a pH of 7 using sodium carbonate.

5 A precipitate which is initially white but later viscous
and yellowish is deposited. It is washed thoroughly,
removed by decanting, dissolved in acetone and then, by
concentration, the product is obtained from acetone.
Yield: 98 g of a viscous yellowish product

10 Nitrogen content: 1.2 % by weight, Kjeldahl method.

1.2.3.8 Perfluorocammonium salt
73 g of the F-quat described in Preparation Example
1.2.3,7 are dissolved in 700 ml of H,0 and adjusted to a
PE of 7 using sodium carbonate.

15 A sclution of 20 g of polyester 4 in 200 ml of DMF is
added dropwise to the F-quat solution at 10°C over the
course of 1 hour, with stirring.

The gray-white precipitate is filtered off with suction,
washed copiously with water and dried to constant weight

20 at 60°C under vacuum for 24 hours.

Yield: 28.7 g of a gray-white powder

AN: 100

Nitrogen content: 1.0 % by weight (Kjeldahl method)

DTA: Sharp exothermic decomposition peak, beginning at

25 315°C, maximum at 365°C

1.2.3.9 Poly(diallyldimethylammonium) salt
7 g of the poly(diallyldimethylammonium) chloride
described in Preparation Example 1.2.3.1 are dissolved in
700 ml of H,0. 20 g of polyester 4 dissolved in 200 ml of
30 DMF are added dropwise to this solution at 10°C, with
thorough stirring. The white precipitate is immediately
filtered off with suction, washed, and dried to constant
weight at 60°C under vacuum for 24 hours.
Yield: 9.6 g of white powder
35 AN: 68
Nitrogen content: 0.5 % by welght, Kjeldahl method



nore than three of the radicals Rerr] to Rerr], indepen- dently of one —

anot her, are hydrogen or straight-chain or branched al kyl Oy . %&’&‘@ ﬁt

radicals of 1 to 30 carbon atons. 10 Wth particul ar prefer
one of the radicals R err] to Rerr] is ths group -CHerr]-
Clerr]Flerr] - C[err]F[err]) the group Perr] - CH:CF C[err]

X is the nunber ,223 ’Di%. igle%& CHei eFF]l C[err]F[err] and

not nore than three o) the ra i ndependent |y of one
15 another aré.3® @tWIdidWldimwlwmmmagrm afesdlieeaar!y

err

ey et ponEtnet S o ek i‘%& HrpabLrba A6 ol o1

Jerr]Flerr] - Cfc DMF-[a54 |3dded W%l}?"ta@ aaiuwkion akpbhtttover an

i moni um 205 C&heO&oﬁﬁ:shheff Shdhdur Awitd thorouyh s81LrihgIctRE W Ld t he

corponent p:-ecipi@ﬂ:e is filtered off with suction, washed, and
dried to constant weight at 60°C under vacuum for 24 h.

Yield: 14 g of white powder

1.2.3.11 Guanidinium salt
10 19 g of ®Dodigen 181-1 conc. (Hoechst AG) (78 % by weight
of  [R-NH(CH,);-NH,~-C(NH,)=NH]®[acetate]® in aqueous
medium, R = coconut-alkyl) are placed in 800 ml of H,0
and cooled to 10°C. 20 g of polyester 4 are dissolved in
200 ml of DMF and added dropwise over the course of 1 h.
15 The white precipitate is filtered off with suction,
washed (with copious amounts of ice-water) and dried at
70°C under vacuum for 48 h.
Yield: 18.7 g of white powder
Nitrogén content: 5.5 %, Kjeldahl method

20 1.2.4 Calcium salt of polyester 5
30 g of calcium chloride are dissolved in 2000 ml of
water at from 15°C to 30°C, preferably at room tempera-
ture. 2250 g of a 32 % by weight suspension of polyester
5 (suspension medium: water comtaining 5 % by weight of

25 Dbutylglycol) are added to the CaCl, solution, with
stirring, over the course of 40 min at from 15 to 30°C,
preferably from 25 to 28°C. '
A colorless precipitate is deposited, and stirring is
continued at from 15 to 30°C, preferably 26°C, for from

30 0.5 to 2 h, preferably 1 h (test for excess calcium using
oxalic acid). The precipitate is then filtered off on a
suction filter, washed with portions of water totalling
2 liters until free from salt and butylglycocl, when the
conductivity is less than 1 mS/com.

35 The product is dried under vacuum at 60°C for 48 hours.
(Alternatively, the solid can be isolated by spray-drying



aaq

or polycyclic ring systemof 4 to 17 carbon atons which nay additionally be
interrupted by 1 te 4 heteroatons and may contain 2 to 9 doubl e bonds and

whi ch, in any desired 25 position, may be substituted 'ny Shie: 1a°°d
chlorine, bromne or iodine atoms, al koxy( err]-derr]), }‘““ ‘“M m

alkyl (Cferr]-Cferr]), - 17- nitro or no groups
quorine-contarr}:rkrég al kyl er -Cerr]) rad I cal and err I's a hydro

fluorine, chlori |od|ne atom an alkyl(Cerr]-Cerr]), aIk-
oxy(d err]-( er nield: 683 cgcrﬁnmdigh&upol&:ea%bhdpartrcul ar preference Q

oL, 00 T ST 2 o S, P55, %, AT
is a hydrogen ae®dium content: 0.01 % by weight
5 Residual water content: 0.3 %
DTA: Sharp exothermic peak, beginning at 320°C, maximum
at 340°C.
Specific resistance: 10'° ohmeom
€: 2.8 - 3.5 tan delta: 1-5¢10-2

10 2. Application Examples

Application Example 1
1.0 part of the compound from Preparation Example 1.1.1
(polyester 1) is incorporated homogenously using a
kneader into 99.0 parts of a toner binder {styrene/meth-
15 acrylate copolymer, 60:40) over 45 min. The mixture is
then ground in a univeral laboratory mill and subse-
quently classified in a centrifugal classifier. The
desired particle fraction (4 to 25 um) is activated with
a carrier which comprises magnetite particles with a size
20 of from 50 to 200 um coated with styrene/methacrylate
copolymer, 90:10 (%0 um Xerographic Carrier, Plasma
Materials Inc., USA).
Measurement is carried out using a conventional gq/m
measurement setup. A screen with a mesh size of 25 um is
25 used to ensure that, when the toner i blown out, no
carrier is ejected with it. Measurements are carried out
at 50 % relative atmospheric humidity. As a function of
the activation period the followi.ﬁg g/m values {uC/g] are

measured:
Activation Charge
period a/m [pC/gl
10 min - 5
30 min - 11
" 2n - 27

24 h - 50



A further suitable I's an i monium 10 cation of the
formula (4a) [err] T of t he anmoni um and i MmmoOni um conpounds
menti oned under for and (4a) is known per se fromthe

literature and is descri bed, for exanpl e, DE 19 22 277, DE-A-22 44
297, DE 33 06 933, 15 US- A- 3, 535, 381 nd the literature cited

therein. A furt bl escationi g conponent is a highly fluor- inated
phosphoni um i on Rﬁ?ﬁ'ﬁé‘"i rrﬁ?lﬁg?g ?err] in which at | east one of the
radicals Rl err]1t0 Paetr pfi the sompoynd drom Breparatdioad Example 1.1.3
fluorine-substi Ugy 2 r adi

atoms and 3 to ggbﬁgagrélé%e:%(}i grmg i\ﬁ;\%&%&}%&%oﬁ%ﬁé urt%%%]:i%ogen aep%m;
hydroxyl,  chl éﬁoﬁﬁPﬂ}Fati"EaFEMﬁPdl sul fonam de, urethane, keto,
amino or Rerr]-ORerr] groups, in which Rerr]

Activation Charge

period {uc/gl

10 min - 5

’ 30 min - 12
2 h - 23

24 h - 34

5 Application Example 3
1.0 part of the compound £rom Preparation Example 1.1.4
{polyester 4) are incorporated and measured as described
in Application Example 1.

Activation Charge
period [uC/g]
10 min - 6
30 min = 13

2 h - 23
24 h - 26

Application Example 4

10 1.0 part of the compound from Preparation Example 1.2.1l.1
(poly(diallyldimethylammonium) salt of polyester 1)} are
incorporated and measured as described in Application '
Example 1.



and Rlerr] are alkyl((err]-Cferr]) radicals, or at |east one of 25 the
radicals Rerr] to Rerr] is a fluorine-substituted aryl radi cal or
aral kyl radi cal whose aromatic ring systemis substituted b lﬁShtetﬂ-IaﬂBc:enR
aryl or aralkyl radical being possibly SUbSFI tuted on the arqm ﬂ"l II
system in addition, by saturated or unsatdPafed, straight-c

branched alkyl ((err]-Cerr]), alkoxy(Cerr]-Cferr]), hal
((err]-Cerr]), haloal koxy(qw’clt]:l.vﬁbﬂbh]) or hydrqmﬂrgyoups or by further
hal ogen atons, and, in the casen§ gn aral kyl radi cq‘ he al kyl bridge

bet ween phosphorus atom and aro ereof ng contains ct/ &30 carbon atons,
and not nore 10 than three of t ] icals Rlerr] to err] independently
of one another are hydrogen atons, straight-chain  or branched,

unsaturated or saturated, subgli fyped or -8
2 h - 16

24 h - 36

Application Example 5

1.0 part of the compound from Preparation Example 1.2.1.2
(calcium salt of polyester 1) are incorporated and
measured as described in Application Example 1.

Activation Charge
period [uc/gl
10 min - 14
30 min - 14

2 h - 16
24 h - 12

5 Application Example 6
1.0 part of the compound from Preparation Example 1.2.1.3
{(chromium salt of polyester 1) are incorporated and
meagured as described in Application Example 1.

Activation Charge
period [uc/gl
10 min - 21
30 min - 23

2 h - 25

24 h - 29



unsubstituted alkyl radicals of 1 to 30 carbon atons or are aryl or aral ky4
radi ecal s which nay be substituted in 15 the aronmatic ri ngrhgﬁgegms%nqie
(err]-Cerr]), alkoxy(derr]-Cerr]), haloalkyl(Cerr]-C

hal oal koxy(C[err]-Cerr]), or hydroxyl groggs.or by hal ogengw,#)iﬂm Iu,”i
Particularly preferred conpounds of the fornmula (5) are tho

Rlerr] is the gg RickEheh’ kxnbeery-Clerr]Flerr] or 20

-CH err]-CH err]- err]FlLerr]_to Flerr and not m)re

than three of the® r%é?ﬁa?g ﬁ%ﬁ%@&nﬂ[% gﬁ%%’ﬁl 1231

pC[art i fllil[ ar ]tga(pamﬂdﬁadly?dim&bh?hamﬂﬁimh) B&lt of pﬁlyalster 4) are o
err err e r.e y ui tabl e

as cationic con%éﬁvl?g_'gg caﬂ&drk?]sﬁé?g\x%e 288 ‘idﬁﬁ{jilbeé)(g? APP?J" i(‘%ﬁ

[err] in whBch Exawplke As or Sb and the radicals Rerr] to Rerr], Rerr]

to Rlerr] and Rerr] to Rlerr] are as defined for Rerr] to Al so suitable
as the cationic conponent are nonoval ent,

Activation Charge
period [uc/gl
10 min - 5
30 min . - 10

2 h - 17
24 h - 25

Application Example 8

1.0 part of the compound from Preparation Example 1.2.3.3

(ditallowmethylhydroxypropylammonium salt of polyester 4)

are incorporated and measured as described in Application
10 Example 1.

Activation Charge
period fuc/qgl
10 min + 6
30 min . + 7

2 h + 7
24 h + 5

Application Example 9

1.0 part of the compound from Preparation Example 1.2.3.4
{(aluminum salt of polyester 4) are incorporated and
measured as described in Application Example 1.



-19 - dival ent and trivalant netal cations, preferable Ca[err], Mlerr],
Cr[err], Al[err], TheBkeet asBEﬁ dedd and Zn[err]. The preparation of the

ani oni c polyester own per se and in described in nunerous

i nstances in 5 for exanBIe in B. Vollnmert, "Gundri[err]
der Nhkronnlokularen | i nes of 4&ktr onol ecul ar Chen1stry] Z.
Vol I mert Verl ag, Karlsruhe 1982. If desired,. in order to achieve as
guantitative as possible a cogggdieagdbhon of t he @gﬁ ric sulfo conmpound
10 (b), it way be necessary to cir y out the synth 9shs of the descri bed
pol yesters in a multistage procB8E*ORor this purpd¥S/8le reaction is first
carried out, in the presence of gamglysts of which ex%nples are zinc

acet at e, 7 -

30 min - 5
2 h - 17

24 b -~ 29

Application Example 10

1.0 part of the compound from Preparation Example 1.2.3.8
(perfluorocammonium salt of polyester 4) are incorporated
and measured as described in Application Example 1.

Activati'on Charge
period [pc/gl
10 min - 11'
30 min - 15
-2 h - 21

24 h - 21

5 Application Example 11
1.0 part of the compound from Preparation Example 1.2.3.9
{(poly{diallyldimethylammonium) salt of polyester 4) are
incorporated and measured as described in Application
Example 1.

Activation Charge
period fuc/gl
10 min - 13
30 min - 20

2 h - 25
24 b - 25

10 If 2.0 parts of the compound from Preparation Example



~ e

phosphor ous aC|d Qi de, lead(ll) oxide and 15 di butyltin
oxi de, of all of tional conponents with the nmononeric sulfo
conmpounds and, if portion of the carboxyl -containing

conponents, so th sation 95 @6of t he water of condensation
calculated for a quatltatlve conver si on Zf “can be renoved by

distillation ugn . h yl.kc acid
conponent s ares‘yggﬁ 3 Hc%ﬁ gﬁs%&?oﬁ"b@ﬁf? con+|%%ée§£]€“]%‘9&? Eggél r'%l
content of carbﬁaylvuinsluabaeﬂv%¢€wmhﬁai#8®1carboxyl|c or pol ycarboxylic
acid anhydrides are 25 used to introduce the anionic groups, then an
OH-func- tional polyester is reacted with the anhydride to give the
hal f -ester and condensati on |SA&¢mM| nued up tenhbgedesired acid
nunber. The cocondensati on takes at tenperat f between 30

YT ﬁtﬁ%ﬁ

140[ err] C and 240C, preferably 160[err]C a [err]C. In
10 min
30 min - 13
2 h - 20
24 b - 20

Comparative Example 1l

For measurement using the pure styrene/acrylate toner
5 binder, the procedure of Application Example 1 is fol-

lowed but without incorporating additives by kneading.

Activation Charge
period [pc/gl
10 min - 4
30 min - 12

2 h - 27
24 h - 48

Application Example 12 .

1 part of the compound from Preparation Example 1.1l.1

(polyester 1) is homogenously incorporated, as described
10 in Application Example 1, into 99 parts of a powder

coating binder based on a carboxyl-containing polyester

resin {®Crylcoat 430, UCB, Belgium).

To determine the deposition zatio, 30 g of the test
powder coating are sprayed at a defined pressure through
15 a triboelectric gun as described earlier. By differential
weighing the guantity of powder coating deposited can be
determined and a deposition ratio in % defined, and a
current flow (uA) derived from the charge transfer.



order to avoid |osses of glycol, the condensate is distilled via a

distitlation colum. Preferred catalysts are organonetal |ic ¢Qi@RURLSBeen R
especi ally conmpounds containing zinc, tin or titanium exanpl '

35 acetate, dibutyltin oxide or tetrabyt# titanate. The TMHIHIIE
quantity of catalyst is preferably fromO. t

overall batch. The acid groups nmay be introduced into the pol yester
conponenPregeurrady i n farmeRnti zed Pepdaitdonf free acid

groups are present in the popygster, they i f desipggihe utralized
wi t h aqueous solutions of alkali netal hde%%*des or m?t% LY

of the individual

exanple with

10

15

to 1.5 % by weigh

am nes, for
trinmethylamne, gtriethylam peg dinethylanydine,

Application Example 13

1.0 part of the compound from Preparation Example 1.1.4
{(polyester 4) is incorporated and measured as described
in Application Example 12. -

Pressure Current Deposition
[bar] [uAl ratio [%]
3 0.7 30

Application Example 14

1.6 part of the compound from Preparation Example 1.2.1.1
(polydiallyldimethylammonium salt of polyester 1) is
incorporated and measured as described in Application
Example 12.

Pressure Current Deposition
[bar] {ual ratio [%]
3 0.8 35

Application Example 15

1.0 paxt.of the compound from Preparation Example 1.2.2.1
(calcium salt of polyester 3) 1is incorporated and
measured as described in Application Example 12.

Pressure Current Deposition
{bar] [ual ratio [%]
3 1.2 70

Application Example 16
A powder coating of composition

®aAlftalat AN 725 {(carboxyl-containing

polyester, Hoechst AG) 518 parts
Araldit PT 810

{epoxy resin, Ciba Geigy AG) 38 parts

by way

il



diethylaniline, trip pgﬂ ne, d| met hyl et hanol am ne, 10
am nenet hyl propanol , oI am ne or wth amonia. The
pol yester can be i sol ﬂ is al so possible to prepare a 50
to 95 % sol ution vvith Ie or nic solvent. Suitable solvents
for this 15 pur pose are preferably those cont ai ni ng oxygen, such as
al.cohol s, ket ong, % sfhers and ethers, for exanple ethanol, n-prg QJt’s
|sopropanol i SO ?ano butKl_ acetate and butyl glycol, or sol ven S

cont ai ni ng ni t rAd@ital kL A8 net hyl pyrrol i done: The viscosity of these 20

sol utions at 60fpévéling &y&ie, abdeciwt e 0.5 and 40 Pa.s. Tbiosfs et i on
is then used to pre ar£1€ pol yester disper- sion containing from1l15 to 65
by wei ght of de§%§$ X Qom0 to 30 % by wei ght of organic sol vent and
from35 to 85 %thyanbumhdickide) Kronde Titeard t(GmbH)pH i s fr om3D0t paztks

8.5, preferabl yBiéx%n #1189 F-
{barium sulfate, Sachtleben Chemie GmbH) 100 parts
Calcium salt of polyesater 3
{(Preparation Example 1.2.2.1) 11 parts
10
1000 parts

exhibits a charge flow of 0.6 pA with a deposition effect
(ISO 8130 part 9) of 42 %. The gel time (ISO 8130 part 6)
at 180°C is 240 sec, the subsegquent gloss viewed at 60°

15 (DIN 67 530) is 89 %, and the leveling is assessed
visually as 2.

Comparative Example
A powder coating of composition

Alftalat AN 725 _ 527 parts
20 Araldit PT 810 : 40 parts
Benzoin . 3 parts
Additol XL 496 30 parts
Kronos 2160 300 parts
Blanc Fixe F 100 parts

25
1000 parts

exhibits a charge flow of 0.3 pA with a deposition effect

of 28 %. The gel time at 180°C is 300 sec, the subsequent

gloss at a viewing angle of 60° i 52 %, and the leveling
30 is assessed visually as 2.

Application Example 17
1.0 part of the compound from Preparation Example 1.2.1.4
{aluminum salt of polyester 1) is incorporated and



~ %

The preparation of the
known, fromthe literature.

cationic conponents of formulae (1) to (8

(1)
29 652, of the
pyri di ni um cat i
formul ae (3) an
formul ae (5) to

The preparation of the conpoun
is described in DE-A-41 42 541, .of those of formula (2 “

-SOerr]- bridged honmo- or copolyneric norp _ ﬁm
ons in German Patent Appl Fc#ion 43 02 644, of those of

e 8 Sl bl Bl 2,

) i_s
¢ed

- 40

preparation of tinstesd/ nef hle Sstyreretaugrylatiehcocopobyiennai pabydstear out

by reacting the
acidic, basic o

FARRN R, cBF ot aplierth, n DA, AORET % Aol

desired Chemicals, Belgium) was employed, and instead of the
5 carrier coated with styrene-methacrylate a silicone
coated carrier was used (type FBM 96-110, from Powder
Tech., Japan). As a function of the activation period,
the following g/m values [uC/g] are measured:
Activation Charge
period [uc/gl
10 min - 12
30 min - 11
2 h - 11
24 bh - 11
Application Example 18
10 1.0 part of the compound from Preparation Example 1.2.1.1
(poly{diallyldimethylammonium) salt of polyester 1) is
incorporated and measured as described in Application
Example 17.
Activation Charge
period [uc/gl
10 min - 16
30 min - 16
2 h - 15
24 h - 15
Application Example 19
15 1.0 part of the compound from Preparation Example 1.2.3.4

{aluminum s=salt of polyester 4)

is Jincorporated and

measured as described in Application Example 17.



B

l%ht, preferably up to 10 % by wei ght of organic sol vent,

- preeferably alc ce cepRepladeanol , 5 with an acidic, basic or neutral
aqueous sol utionﬂ ,I d cationic conponent. The ion exchange which
takes place int y involve _bqg#1 protons and, if desired,
nonoval ent counter- ions on e polyester, tor exanple sodiumions. 10
The above-descri bed preparation of the polyner salts can also be carried
out, if desired, in organic sodwkivationeferably | fhamger-niscible organic
solvents such as dimethyl formamgeesddVF), acetonegueprethyl  sul foxide
(DMSO), butylglycol or the al cohols described above.” The 15 organic
solvents may al so be enployed asyg gxture, if desiceggwi th water, as
menti oned above. The reaction product is usually precipitated fromthe

reaction nedium in this contextagtmig®y be necessary fg concentrate and/or
cool the solvent, or to heat the

up to 15 % by \gﬁ

2 h ~ 18

24 h - 16

Application Example 20

1.0 part of the compound from Preparation Example 1.2.3.7
{perflucroammonium salt of polyester 4) is incorporated
and measured as described in Application Example 17.

Activation Charge
period [uc/gl
10 min - 8
30 min - 9

2h - 9
24 h - 7

- 5 Comparative Example
For measurement using the pure polyester toner binder,
the procedure of Application Example 17 is followed but
without the incorporation of additives by kneading.

Activation Charge
period [uc/gl
10 min - 8
30 min - 8

2 h - 4
24 h - 2

Application Example 21

10 5 g of polyethylene terephthalate (PET) granules were
placed in a conical flask in which a solution had been
made up beforehand from 25 ml of trifluoroacetic acid,
25 ml of methylene chloride and 50 mg of the charge



- P

20 - reaction nediumin order to accelerate the reacti h_such

al tho
heating nmust not exceed the boiling point of the solve l.gsmﬁpw acedy)| ¢ g
U

are purified by repeated, copious washing with water. S
tested for by 25 addi ng hydrochloric acid (about 2N); nmet al
cations are detected by the addition of ba#é or by appropriate reagents,
and excess ammoni um i moni um or phosphoni um cati ons are detected using

aqueous sodi um t*RERPenPASGL,t Eram| Fineparafione Examle odsi2nide & o (BOr-
detect an unreac¢RfofcamAGeiim Walki NOF | polabiared)unt rhe! MISHAREIORRBL 1S

i roul ate | ng- o TURRRTSERELY SERARAA Sk, 5eom APPRRR-EanaEPFoRY Biuates,
60- 120[ err] C ovewitiR-démplete adissoluwtidn 16F-GDé PRBrandSformdeiémvept aon

al so rel at €5 to &i‘&&?&." eaf’@?«&ﬂi@f%ﬁ%%%ﬂ This solution was then cast

' uniformly onto a slightly inclined glass plate of size

20 cm x 20 em and dried at room temperature in a fume

cupboard for 10 hours. After thie time the solvent had

evaporated completely and a ;lightly milky 1ayez: of PET

10 was deposited on the glass plate. To enable the layer to

be déta.ched, the plate was placed for 30 min in a tray

filled with methanol. After the detachment and drying of

the layer, a PET film was formed whose thickness in the

central region of the glass plate was homogenously 30 um.

15 A section of film 8 cm in diameter was clamped in an
annular holder and charged at 400 volts by corona
charging. To measure the surface potential, one side of
the £ilm was placed on an earthed metal block and pressed
against the block uniformly under the inherent weight of

20 the holder. On the other side of the £ilm, the surface
potential was measured using an electrostatic voltmeter
(Monroe Electronics Inc., model 244). After 30 min the
film still had a residual charge of 150 volts.

Comparative Example

25 As described above, PET films with and without the
addition of charge control agent from Preparation Example
1.2.3.8 were produced, were clamped in holders and were
attached to earthed metal blocks. To investigate the
triboelectric charging properties each film was first

30 discharged using ionized air and then the aurface was
rubbed with a rubber roller. Whereas the resulting charge
in the case of the unmodified PET film was -50 volts, the
film modified with charge control agent showed a charge
of -370 volts when subjected to the same procedure.

35 Application Example 22
1.0 part of the compound from Preparation Example 1.2.1.5



-22- salts per se, Thwsm,;,;;% ce tion of those whose cationic conponent is

hydr ogen. The corrp celo the invention are colorl ess and
possess partlcularl stant charge control 5 properties, good
t hermal st abi | ities h dlsperS|b| lities. A great technical

advant age of these hlghly di spersi bl e corfp &Inds is that t hey behave inertly
W th respect to ent bi pder tem and.thus have a w de scope for
10  possible apﬁgﬂ?ﬁgﬁ?{“’fn % ?Fo#@geﬂ’féﬁ ui 35| $ReQTPerated, and,s

charge control m@@&tﬁswim die dpplismatdon Examplieghll7y, suitable in

powders and coatings, especially powder coatings, in particular since they
do not adversely affect (accel &ediyatilon gel tine iChdige

period [uc/gl

10 min - 12

.30 min - 13
2h - 15
24 h - 14

Application Example 23

1.0 part of the compound £rom Preparation Example
5 1.2.3.11 (guanidinium salt of polyester 4) are incorpor-

ated and measured as described in Application Example 17.

Activation Charge
period [uc/gl
10 min - 11
30 min - 12

2 h - 12
24 h - 11

Application Example 24

1.0 part of the compound from Preparation Example 1.2.4

(calcium salt of polyester 5) are incorporated and
10 measured as described in Application Example 1.

Activation Charge
period [uc/gl
10 min - 13
30 min - 15

2 h - 15
24 h - 14

Application Example 25

1.0 part of the compound from Preparation Example 1.2.4
(calcium salt of polyester 5) is incorporated and
measured as described in Application Example 12.



15 - thermal crosslinking of the powder coatings (baking). Wth the
conpqunds according to the invention, a very particular advantage is their
| ess conplicated synthesis, their inexpensive preparation and their high
activity, excellent thermal stability and general resin conpatibil- 20
ity. Particularly inportant as regards the B dse in industry is their very
ready dispersibility, so that overall a high efficiency can be achieved.
For exanple, it is possibl @mmnst r atudfagtest tonepag;wfént he addition
of 1 % by weight of the conpggndf accggghng to the &nvgﬁ i on enabl es
the triboelectric chargeabil o0 be cont ed in v steps. For
i nstance, a test toner containing 1 % by t of the calcjumsalt of
e4k By

pol yester 1 has a constant negative charg plication |l e 5), whereas
a test toner 30 CompmxatiivenExamdpl®m/ wei ght of an ammoni um salt of pol yester

4 has a capacit ynd 0jeR8EhihY¥® tHI SbpSe{ iU} | £8tE8" of the pure powder
coating binder ®Crylcoat 430, the procedure of Applica-
tion Example 12 is followed but without the incorporation -

"N



s e

Exanpl e 8). The charge control effect is all the nore marked when, in

caenpari , ess rapid and | ess constant chargeability of the
pure toam"ﬂmilm'l’"jﬂzl 23- taken into consideration (Conparative

Exanpl e) .* Lickew Se, rked inprovenent jn chargeability and the

concom tant higher deposition ratio are 'veﬁ'%/ clearly visible in powder *

coating binders. \Wereas the pure 5 powder coating binder 3 |
unchargeable (0.1 [err]A) and accordingly has a very | ow dgﬁ%s:é iﬁ%ﬂgi o]

(5 % (Conpar atPATERRAPAEMS:t he addition of 1 % by weight of the cal cium
salt of polyester 3 enables the chargeability to be inproved to 0.9 [err]A
and the deposition ratio to_70 % 10 (Applicatjon Exanple 15) . The
possibility of }ranshanrethed of using polymer salts whose anionic compo-

nent is a polyester which comprises the product of
5 reaction of the individual components a), b} and ¢)
and if desired d) and if desired e), where

a) is a dicarboxylic acid or a reactive derivative
of a dicarboxylic acid, being free from sulfo
groups,

10 b} is a difunctional aromatic, aliphatic or cyclo-
aliphatic sulfo compound whose functional groups
are hydroxyl or carboxyl, or hydroxyl and
carboxyl,

c¢) is an aliphatic, cycloaliphatic or aromatic diol,

15 a polyetherdiol or a polycarbonatediol,

d) is a polyfunctional compound (functionality > 2)
whose functional groups are hydroxyl oxr carboxyl,
or hydroxyl and carboxyl, and

e) is a monocarboxylic acid

20 and whose cationic component comprises hydrogen
atoms, metal cations, substituted ammonium cations,
inmmonium cations, guanidinium cations, phosphonium,
arsonium or stibonium cations or a mixture of the
abovementioned catiomns,

25 as charge control agents and charge improvers in
electrophotographic toners and developers, in tribo-
electrically or electrokinetically sprayable powders
and powder coatings, and in electret materials.

2. The method as claimed in claim 1, wherein the compo-
30 nents make up

a) from 25 to 55 mol%, preferably from 40 to

50 mols%,
b) from 0.1 to 15 mol%, preferably from 0.5 to

10 mol%,
35 c) from 10 to 60 mol%, preferably from 30 to 55

mol%,

d) from 0 to 40 mol%, preferably from 5 to 30 mol%,

This Sheet Has Been Reilaced
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these restulTs to a pol yester/epoxide hybrid powder coatin stem | s lced
denonstra m\lﬁn Exanpl e 16 and t he associ at ed 2
Exanpl e. mml\m ed property of the polyester salt Ing
to the inventfontof*irfl Uenci ng the tribo- 5eul ectric propert

these salts are also suitable for use inel"ectret materials, as shown I n
Application Exanple 21. ghg conpounds used according to the invention are

i ncor- 20 porated, individually or in conbination with one another and
homogenously - for ex@hpFeEemyP &Q (3R imst%, predeanbdy- EramaOcbacdftmalbon of

fromO0.01 to 50 percent &F tige Gim &f Ghctichdns fa)0red &) (@ 0D RAGHCENt Dy

wei ght, based on the total m xture, into the binder of the respectlve 25
toner, developer, coating material, powder coating, electret material or
of the pol ynmer t®. be ’Shpanqthddetecclmi;ndii:laloh:yaimnltdai:sz;mhaxéint tRe

conmpounds g content of hydroxyl groups in the polyester is from
. 20 to 350, preferably from 100 to 250, mmol of
OH/100 g of polyester and the content of free or
neutralized acid groups ‘is from 5 to 350, préferably
from 9 to 120, mmol of COOH or of SO,H/100 g of
10 polyester.

4. The method as claimed in at least one of claims 1 to
3, wherein component a) is oxalic acid, malonic
acid, glutaric acid, adipic acid, pimelic acid,
azelaic acid, sebacic acid, fumaric acid, maleic
15 acid, itaconic acid, 1,3-cyclopentanedicarboxylic
acid, 1,2-cyclohexanedicarboxylic acid, 1,3-cyclo-
hexanedicarboxylicacid, 1,4-cyclochexanedicarboxylic
acid, phthalic acid, terephthalic acid, isophthalic
acid, 2,5-norbornanedicarboxylic acid, 1,4-naph-
20 thalenedicarboxylic acid, biphenyldicarboxylic acid,
4,4’ -sulfonyldibenzoic acid or 2, 5-naphthalenedicar-
boxylic acid or an ester or an anhydride or a mix-
ture of two or more of the compounds mentioned.

5. The method as claimed in at least one of claims 1 to

25 4, wherein component b) is a sulfoisophthalic acid,
sulfoterephthalic acid, sulfophthalic acid, sulfo-
salicylic acid, sulfosuccinic acid, an alkyl ester

or a sodium salt of the sulfo acids mentioned or a

mixture of two or more of the compounds mentioned.

30 6. The method as claimed in at least one of claims 1 to
5, wherein component ¢) is ethylene glycol, 1,2-
propanediol, 1,3-propanediol, 2,2-dimethyl-1,3-
propanediol, 1,3-butanediol, 1,4-butanediol, 1,5-
pentanediol, 1,6-hexanediol, 2,2,4-trimethyl-1,6-

35 hexanediol, 1,2-cyclohexanedimethanol, 1,3-cyclo-



-~

enpl oyed acc vention can be added as dried and ground
pewder s, ﬂﬂ iﬂglw(ﬂ!j tlons filter 30 cakes, nasterbatches, as
conpounds S or nonagueous solution onto appropriate
carriers, for exanple silica gel, TiJert]sgr-A[err]Jerr], or in sone
ot her form Simlarly, it is in principle also possible to add the

conpounds used accor Hiexgnieditlethansdit ilo4 @yerlohexangdiiethanolyr epagati on
addi 1o or condensabis | +-ByeSpxyiy1SnsRAT fadbrbbihe Wit Giad s of
the el ectrostatic sepaeshydprobapelisdr £r adcbutylpropayediol sakt )poly-
m nerals, the charge (gg%ggkaﬁq@mﬁeﬁgp §I1§,@°g_e my@mm}féﬁ) gly-
S col, poly(oxypropylene) glycol or a reaction product
of propane-l,3-diol, butane-1l,4~diol, hexane-1,6-
diol, diethylene glycol, triethylene glycol, 1,4-

bis {(hydroxymethyl) cyclchexane, 2,2-bis(4-hydroxy-
cyclohexyl)propane or neopentylglycol with dimethyl

10 carbonate, diethyl carbonate, diphenyl carbonate or
with phosgene, or a mixture of two or more of the
compounds mentioned.

7. The method as claimed in at least one of claims 1 to
6, wherein component 4) is trimethylolpropane, tri-
15 methylolethane, glycerol, ditrimethylolpropane,
pentaerythritel, dipentaerythritol, a bishydroxy-
alkanecarboxylic acid, trimellitic anhydride, a
polyanhydride, a polycarbonatepolyol or a mixture of

two or more of the compounds mentioned.

20 8. The method as claimed in at least one of claims 1 to
7, wherein component e) is a saturated or unsatu-
rated C,,-C,5 fatty acid or a branched aliphatic
Cs-C;o carboxylic acid.

S. The method as claimed in at least one of claims 1 to

25 8, wherein the cationic component is a diallyl-
ammonium cation of the formumla (1)

i ri‘iirﬂri“ "‘!ir
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5 * antltles |nd|cated above - externally, i.e. to the surface of the
naterlal to bi 'ﬂ ﬂ" uu‘nﬂulevel of the electrostatic charging of the

el ectro- phot of the powder coatings in which the charge
control agents according to the invention e 10 honogenousl y

i ncorporated is neasured in standard tesf Sgsfens under constant conditions
(identical dispersion tines, identical particle size distribution,

i dentical particle shape) mi apprOX|nater josr] C and 50 %relative
atmospheric humdity. The foner is electrostatically 15 charged by being
brought toget her turﬁ;mlmnt y org 4980l lget0Bench (150 revol utions per ninute)
with a carrier, i.e ardi zed frigti piffer (3 parts by weight
of toner to 97 parts by mel of carrie The electro- static charge is

then measured on a congent! dnal g/ m 20 asmr’e‘h{ant setup (J.H, Dessauer,
H E. dark, "Xerography an el ated Proce s", Focal Press, N(/ )1965

page

in which the radicals R! to R'12 independently of
one another are each a hydrogen atom, halogen atom,
a hydroxyl radical, an alkoxy radical, a primary,
secondary or tertiary amino radical, a carboxylic
5 acid or carboxylic ester radical, an acyl radical,
a sulfonic acid or sulfonic ester radical, a cyano
or nitro radical or a radical based on a C;-C,,
aliphatic, C;-Cq, araliphatic or C.-C;, arcmatic
hydrocarbon, which may be interrupted by hetero-
10 atoms.

10. The method as claimed in at least one of claims 1 to
8, wherein the cationic component is a homo- or
copolymeric pyrrolidinium cation of the formula (2)

RZOB RZUS

B /Rzlo R207\

Rzé/s \R205

R211 RZOG (2)

+.
R212 R203
At

201 Rp2o02

Thllsllslliiallliiillmli{le}ill




" EI ectrostatic Powder Coating", Research Studies
Prees,s Lt uL" U" rtfordshlre Engl and, 1984, Chapter 2). Wen
determ ni or the triboelectric charge of powder
coatings, the partlc e S|ze has a great ingquence, which is why strict

attention is paid to a uniformparticle size distribution when

screen-classifying the SaTRmeTHY Afiifaiy §20Rdgy R iy W
i nstance, a nean particle size o ertrmis ai mer%at or toners,
whereas for powder cOB€i ﬁ&?tgeﬁe&ﬁepa'!?‘?c*eh@%g?ﬁ akrm,o halpgen atom,
practicable. The tri hoei;mwm s Ee AT, o&nthmkaﬁydeaaieamwer Pbhary N9S)
Is carried out using a sgrgg n%é_gew CE, haV| a sta S pra%;al nd a
st ar- shaped i nner r o85P Woﬁa i £h W
pressure of 53 bar. Feeidhios mqb@smliph@a&:lem Flagiicalhe asqorameld radbusbended
a sulfonic acid or sulfonic ester radical, a cyano
or nitro radical or a radical based on a C;-C,,
aliphatic, C,;-C¢, araliphatic or C;-C;, aromatic
hydrocarbon, which may be interrupted by hetero-
10 atoms.

11. The method as claimed in at least one of claims 1 to
8, wherein the cationic component is a homo- or
copolymeric morpholinium or pyrrolidinium cation
which is formed by cyclization of a diallylammonium
15 cation of the formula (1) according to claim 9 to
form a six-membered or five-membered ring, and which
is joined together by one or more divalent radicals
-80,- to form a polymer, the resulting polymer
cations having a molecular weight of between 500 and
20 5,000,000 and the ratio ¢f the number of diallyl-
ammonium cations to the number of divalent -SO,-
radicals being from 1:0.01 t£o 1:100,

12. The method as claimed in at least one of claims 1 to
8, wherein the cationic component is a highly fluor-
25 inated ammonium ion of the formula (3)

RSOI

304 _ n+_ p302
R hll R (3)

R303

in which at least one of the radicals R3%! to R%*%? ig

a straight-chain fluorine-containing unsaturated

and/or saturated alkyl radical of 4 to 30 carbon

atoms, and not more than three of the radicals R¥®?

30 to R®®, independently of ome another, are hydrogen
" or straight-chain or branched alkyl or hydroxyalkyl

This Sheet Has Been Rera
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- 25.- imaspraybooth-and sprayed from a di stance of about 20 cmdirectly

fraon)th any further nove- nent of the sprayi ng device. The
char ge “{E@iﬂgﬂm MOWder is then nmeasured using a "device for

neasurln

lectric charge of cgowders” from Intec (Dortmnund).

To carry out the rreasurerrents t he antenna of the nmeasur- ing device is

held directly in the.

Qlst.he spraying device.

fofd 3|efrig
current strength resu ting é)romqf he el ect rostat | c charge of powder coati

10 or powder

determined, in P4, byrxh f:ﬁmﬂm e clELABENEN it tm&)w%faadaﬁﬁstﬂeto

The
ng

is displayed in [err] AL The deposition ratio is then

deposi ted powder co npl es below are intend to i Iust ate the
i FBRROIR; B (R i

i nven- tion w thout

denot es hours.

10

15

20

This Sheet Has Been R«
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onif  component

The aaztiomr&értﬂu(mmﬂme (@t er-

14.

Q
</§=c\> (4)

R‘oz R‘o.‘

in which Q, together with the component ~N=C-, is a
mono- or polycyclic ring system of 4 to 17 carbon
atoms which may additionally be interrupted by 1 to
4 heteroatoms and may contain 2 to 9 double bonds
and which, in any desired position, may be substi-
tuted by fluorine, chlorine, bromine or iodine
atoms, alkoxy(C,-Cg}, alkyl{C,-C¢), nitro or amino
groups, R*"? is a fluorine-containing alkyl(C,-C,,)
radical and R%*°? is a hydrogen, fluorine, chlorine,
bromine or iodine atom, an alkyl(C,;-C.), alkoxy(C,-
C;), nitro or amino group.

The method as claimed in at least one of claims 1 to
8, wherein the cationic component is a highly fluor-
inated phosphonium ion of the formula (5)

RSO’

502 +__pl04
R PR (5)

|

RSOS

in which at least one of the radicals R*°! to R5% ig
a straight-chain or branched, f£luorine-substituted,
saturated alkyl radical of 1 to 30 carbon atoms and
3 to 50 fluorine atoms, which may contain further
halogen atoms, hydroxyl, chlaromethyl, carboxamide,
sulfonamide, uretbane, Xeto, amino or R3%5.0.-Rr50¢

s T3°n WRd " h"
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/53 240. The differential thernal
a DSC 12E i nstrunent from Mettl er

mded in accordance W \\i“gl N 53 402, the hydroxyl nunber s 1okt HadBeen Replaced
ﬁn\)

rate of B[&rrf'Cnin. 1. Preparatggn Exanples 1.1
poI yest er conponent The pol yester synthesi

four- necked flask f sWtipa desud U ( GyHloe b 3 in
di ameter, 2000 mm i anen t i v{iﬂ,@ﬁe rass #ia 8 m’n]“ité‘l 3’”‘%@'( F gﬁainG mm
in length) and an as&efdcalgy @rst3f| hersh predQf the rradimmlem:B

of the reaction mat egFed ygdar ALy subtGan

G STiTied of b the=adkuincaddtat, dhose: mpag chos SR mSPm Lt coRe

using an ick bath.

10

15

20

25

30

15.

AN

is carried out in a 4 liter

A; Packing: g rrngs 6

stituted by fluorine, the aryl or aralkyl radical
being possibly substituted on the aromatic ring
system, in addition, by saturated or uusaturated,
straight-chain or branched alkyl(C,;-C,,), alkoxyi(C,-
Cap)+» haloalkyl(C;-C,3), baloalkoxy(C;-C,,) or
hydroxyl groups or by further halogen atoms, and, in
the case of an aralkyl radical, the alkyl bridge
between phosphorus atom and aromatic ring contains
1 to 30 carbon atoms, and not more than three of the
radicals R*°? to R®%* independently of ome another
are hydrogen atoms, straight-chain or branched,
unsaturated or saturated, substituted or unsub-
stituted alkyl radicals of 1 to 30 carbon atoms or
are aryl or aralkyl radicals which may be substi-
tuted in the aromatic ring system by alkyl (C;-Cyq).,
alkoxy (C;-C3,) , haloalkyl (Cy-Cy,) , haloalkoxy (C;~Cyg),
or hydroxyl groups or by halogen atoms.

The method as claimed in at least one of claims 1 to
8, wherein the cationic component is a cation of the
formaula (6), (7) or (8)
RSOI 602 R701 8?02 RBM Raoz
+/ \N+/ N+
/"N RN VAN
R84 603 p7o4 p703 pbeé g303

(s (1) (s

in which X is P, As or Sb and the radicals RS to
RS%4, R791 o R7%4 and R®P! to R®Y% are independently
of one another each a hydrogen atom, bhalogen atom,
a hydroxyl radical, an alkeoxy radical, a primary,
secondary or tertiary amime radical, a carboxylic
acid or carboxylic ester radical, an acyl radical,

& sedsi ng
r 8alRbgl ey Vgn 02S

are



- 26.- 1 Stage 1: 450 g of neopentyl glycol, 370 g of
propyl enme uﬂam mt@ g of ethylene glycol are nelted, 135 g of the

sodi um 5 5-sul f oi sopht hal ate and 3.0 g of zinc acetate
are added, and the mxture i n.heated so } lhe tenperature at the head of

t he col um does not exceed 65[err]C, and i's condensed at about 190[err]C

until 29 g of distil aesumaﬂeasahgahaseeahﬁani ”eﬁﬁb?dra&QcalSt ag%y%fmThe
batch is cooled to 140[e

8 t er epht EHC acid &E

i sophthal i c acid are®&d r°anﬁ“‘i1-ﬂ “}n PEure re E&%e&’aﬁﬂﬁﬂ 'E’Hat‘t ~C30

tenpefature at the hgadphatibp C,-C4, araliphatic or Cg-C;, aromatic
hydrocarbon, which may be interrupted by hetero-

5 atoms.

16. - The method as claimed in at least one of claims 1 to
8, wherein the catlcnic component is Na*, K*, Ca?*,
Mg?*, cr’t, a13*, Fe?*, Fé** and Zn®* or a combination
of these cations.

10 17. A polymer salt whose anionic componeht is a poly-
ester which comprises the product of reaction of the
individual components a), b} and c¢) and if desired
d) and if desired e), where
a) is a dicarboxylic acid or a reactive derivative

15 of a dicarboxylic acid, being free from -sulfo

groups,

b) is a difunctional aromatic, aliphatic or cyclo-
aliphatic sulfo compound whose functional groups
are hydroxyl or carboxyl, or hydroxyl and

20 carboxyl,

c) is an aliphatic, cycloaliphatic or aromatic diol,
a polyetherdiol or a polycarbonatediol,

d) is a polyfunctional compound {(functiomality > 2)
whose functional groups are hydroxyl or carboxyl,

25 or hydroxyl and carboxyl, and
e) is a monocarboxylic acid
and whose caticnic component comprises metal
cations, substituted ammonium ions, immonium
cations, guanidinium cations, phosphonium, arsonium

30 or stibonium cations or a mixture of the
abovementioned cations.

18. A polymer salt as claimed in claim 17, wherein the
components make up
a) from 25 to 55 mol%, preferably £from 40 to
35 50 mol%,
- -7/ 77 b)Y from 0.1 to 15 mol%, preferably from 0.5 to

ilﬁ‘iiiﬂiiilﬁiﬂ“li‘ [
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colsunn does not exceed 100[err] C, and condensed at a tenpera- 15 ture of

uprtq 240wumﬁlmu,mt g of distillate are obtained and the content of

free carb l l,eached 15 mol of COOH 100 g. After cooling, the
solidified*reSiduessthe desired product. 590 Color: light AN 14.2

Aver age nol ecul ar wei ght: about 3000 (gel perneation chromatography = GPC)

DTA: Sharp exotherm ¢ peak mdaggi nni ng 360[err] C, maxi mum at 25 375[err] C
El emrent al anal ysi s: Nltro en content < 0. % weight 1,1.2 Pol yester 2
Stage 1: 30 580 g of N yE81 F01 60 spo. i Ft%fﬁ?ﬂ%’g}ll’olﬁ%a 55
mol%,
d) from 0 to 40 mol%, preferably from 5 to 30 mol%,
5 and

e) from 0 to 20 mol%, preferably from 0 to 10 mol%,
of the gum of monomera a) to e) (100 mol%).

19. A polymer salt as claimed in claim 17 or 18, wherein

the content of hydroxyl groups in the polyester is

10 from 20 to 350, preferably from 100 to 250, mmol of

OR/100 g of polyester and the content of free or

neutralized acid groups is from 5 to 350, preferably

from 9 to 120, mmol of COOH or SO;H/100 g of
polyester.

15 20. A polymer salt as claimed in at least one of claims
17 to 19, wherein the anionic component is a
polyester which comprises the product of reaction of
components a), b) and c¢) and if desired d) and if
desired e), as defined in claims 4 to 8.

20 21. A polymer salt as claimed in at least one of claims
17 to 20, wherein the cationic component comprises
one or more of the cations mentioned in claims 10 to
15.

22. A polymer salt as claimed in at least one of claims

25 17 to 21, wherein the cationic component is Na*, K*,

Mg?*, ca?*, or’*, a13*, Fe®*, Fe3* and zn?* or a
combination of these catiomns.

23. A process ‘for the preparation of a polymer salt as
claimed in at least one of claims 17 to 22, wherein

30 the polyester is present in dispersion, in aqueous
solution which may contain up to 15 % by weight of
an organic solvent, or dissolved in organic sol-
vents, especially water-miscible organic solvents,
and undergoes an ion exchange reaction with an

This Sheet Has Been Reﬂlaced
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5607 gwof etm are nelted, 120 g of the sodiumsalt of

5-3ul f oi sop m@,’rm HH"FO g of zinc acetate are added, and the

m xture i s htated s ¥t he tenperature at the head of the colum does
not exceed 35 100[err] C, and is condegsg at about 190[err]Cuntil 16 g
of - 27 - distilled condensate have beeh collected. Stage 2: The m xture
is cooled to 140[err 0 f p allc id a 87 of

i sophthalic acid ar ehggggg? a%ﬁ%éei%e tHr#xt%reglg',rllghegged t&fgh Bionie
tenprature at the heS9™@PBeRE-col umm does not exceed 100[err]C, and is
condensed at a tenperature of up to 240[err]C until 414 g of distillate are
obt ai ned and the content of free carboxyl groups has

This Sheet
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reaqﬁﬁa 25 mmol of COOH 100 g. 10 After cooling, the solidified residue
is the desired product. Color: light AN:. 19 1.1.3 Polyester 3 15 500 g
pof neopentyl glycol and 160 g of ethylene glycol are nelted, 300 g of the
¥ so@ifum salt of 5-sul foisoph- thalic acid, 600 g of terephthalic acid, 200 g

of isoph- thalic acid and 3.0 g of zinc acktate are added, and the nixture

I s heated such that the tenperature at the head 20 of the colu does not

exceed 100[err] C, and is condensed at a tenperature of uhn9§ %iggtaﬂaer a
vacuum of 50 nmamsTwaicd 214 g of distillate are obtained and the content of
free carboxyl groups has reached 50 mmmol of COOH 100 g. After cooling, the
solidified residue is the desired 25 pr oduct .

Polyester salts and their use as charge control agents

Polymer salts whose anionic component is a polyéster

which comprises the product of reaction of the individual

components a), b) and ¢) and if desired d) and if desired

e) , where

a) is a dicarboxylic acid or a reactive derivative of
a dicarboxylic acid, being f£ree from sulfo groups,

b) is a difunctional aromatie, aliphatic or oyclo-
aliphatic sulfo compound whose functional groups are
hydroxyl or carboxyl, or hydroxyl and carboxyl,

c) is an aliphatic, cycloaliphatic or aromatic diol, a
polyetherdiol or a polycarbonatediol,

d) is a polyfunctional compound (functionality > 2)
whose functional groups are hydroxyl or carboxyl, or
hydroxyl and carboxyl, and

e) ié a monocarboxylic acid

and whose cationic component comprises hydrogen atoms,

metal cations, substituted ammnnium cations, immonium

cations, guanidinium cations, phosphonium, arsonium or
stibonium cations or a mixture of the abovementioned
cations, are suitable as charge control agents and charge
improvers in electrophotographic toners and developers,
in triboelectrically or electrokinetically sprayable
powder coatings, in electret materials and £for the
electrostatic separation of polymers and salt minerals.

This Sheet Has Been Rerilaoed

(A0

W’W b
. !
N )

L S

RO
o
T
% ¢
R
A4

Y
Y
-y »,
tom}



Cor ot BRI oLy st e 298] b B et el .0 peged .

sodi um saftt ‘f '5-&ul foi Sopht halic acid, 600

of isophthalic acid and 3.0 g of zincgygcetatp %Q’a'amgédﬁmgcﬁ t.hdo mpagedir.e
- 28 - is heated such that the tenperature a} ®hbstactd afpagée.#ic b pagedaes

not exceedPAXENT QXAIMISd: i s condensed at a

until 195 g of distillate are obtained and thepgept @pt RpEEIFEE sgarPOXYI

groups has 5 reached about 10 nmol of

h B(Claig®pht:peged- 60 Pagaber.g

I enperature of up to 240[err](

\

1. A method of using polymer salts whose

1UUY.

anionic component is a polyester

which comprises the product of reaction of the individual components a),
5 b) and ¢) and if desired d) a_nd if desired ¢), where

a) is a dicarboxylic acid or a reactive derivative of a dicarboxylic acid,

being free from suifo groups,

b is a difunctional aromatic, aliphatic or cyclo-aliphatic sulfo
compound whose functional groups are hydroxyl or carboxyl, or

10 hydroxyl and carboxyl,

c) is an aliphatic, cycloaliphatic or aromatic diol, a polyetherdiol or a

polycarbonatediol,

d) is a polyfunctional compound (functionality > 2) whose functional

groups are hydroxyl or carboxyl,

15 e) is a monocarboxylic acid,

or hydroxyl and carboxyl, and

wherein the content of hydroxy! groups in the polyester is from 20 to 350,
preferably from 100 to 250, mmol of OH/100g of polyester and the content
of free or neutralized acid groups is from 5 to 350g, preferably from 9 to
120, mmol of COOH or of SO;H/100g of polyester;

20 and whose cationic component comprises hydrogen atoms, metal cations,

substituted ammonium cations, immoninm cations, guanidinium cations,

phosphonium, arsonium or stibonjum

abovementioned cations,

cations or a mixture of the

as charge control agents and charge improvers in electrophotographic
25 toners and developers, in tribo-electrically or electrokinetically sprayable
powders and powder coatings, and in electret materials.

2. The method as claimed in claim 1, wherein the components make up

a) from 25 to 55 mol%, preferably

from 40 to 50 mol %,

30 b) from 0.1 to 15 mol%, preferably from 0.5 to 10 mol%,

c) from 10 to 60 mol%, preferably

from 30 to 55 mol%,

PLACEMENT SHEET! @)  from 0 to 40 mol%, preferably from 5 to 30 mol%,
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are add rature Is raised slowly to 160[err]C. After 3 hours
and whe free 10 carboxyl groups is about 190 nmol of
COOH/ 100 g, the batch Is enptied out. _gpfter cooling, the solidified residue
Is the desired product. Color: Iight AN: 110 Average nol ecul ar wei ght:
< 1000 (GPC) DTA: Shampdexot herm c peak, beginning at 340C, nmaxi num at

350[err] C. The polyesters ca be transferre o t he aqueous, phase by 20
swel | i ng them at etl ev oy Oita trr%“’* \%&“@p t?nlgcm‘bllé) G SWR Of £ or

exanple butylgl ycoI , mdﬂdﬂ&ﬁéﬂﬂ&é%ﬁ% %dwt)hyl pyrrolidone, methoxypropanol
or acetone, and the _

St age’ ZH"I]'HE ch |s cool ed to 120[err]C, 300 g of trinellitic anhydride

5 3. The method as claimed in claim 1 or 2, wherein component a) is oxalic
ac_;id, malonic acid, glutaric acid, adipic acid, pimelic acid, azelaic acid,
sebacic acid, fumaric acid, maleic acid, itaconic acid,
1,3-cyclopentanedicarboxylic acid, 1,2-cyclohexanedicarboxylic acid,
1,3-cyclohexanedicarboxylic acid, 1,4-cyclohexanedicarboxylic acid,

10 phthalic acid, terephthalic acid, isophthalic acid,
2,5-norbornanedicarboxylic acid, 1,4-naphthalenedicarboxylic acid,
biphenyldicarboxylic acid, 4,4 -sulfonyldibenzoic acid or
2,5-naphthalenedicarboxylic acid or an ester or an anhydride or a mixture

of two or more of the compounds mentioned.

15 4. The method as claimed in at least one of claims 1 to 3, wherein component
b) is a sulfoisophthalic acid, sulfoterephthalic acid, sulfophthalic acid,
sulfosalicylic acid, sulfosuccinic acid, an alkyl ester or a sodium salt of the
sulfo acids mentioned or a mixture of two or more of the compounds
mentioned.

20 5. The method as claimed in at least one of claims 1 to 4, wherein component
c) is ethylene glycol, 1,2-propanediol, 1,3-propanediol, 2,2-dimethyl-1,
3-propanediol, 1,3-butanediol, 1,4-butanediol, 1,5-pentanediol, 1,6-
hexanediol, 2,2 ,4-trimethyl-1,6-hexanediol, 1,2-cyclohexanedimethanol, 1,
3-cyclo-hexanedimethanol,1,4-cyclohexanedimethanol,2,2’-bis(4-hydroxy-

25 cyclohexyl) isopropane, p-xylylenediol, 2-ethylpropanediol or 2-butyl-
propanediol, a poly-(oxytetra-methylene) glycol, poly(oxyefhylene) glycol,
poly(oxypropylene) glycol or a reaction product of propane-1,3-diol,
butane-1,4-diol, hexane-1,6-diol, diethylene glycol, triethylene glycol,
1,4-bis(hydroxymethyl)cyclohexane,2,2-bis(4-hydroxycyclohexyl)propane

30 or REPLACEMENT SHEET -
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addi ng the—desired—quantity- of water. Pol yestdr pestt sul fonic
ackd nu an 15 can be 25 di hot wat er
whi ch, W[]iw@i{ﬁ' @E,Uﬂs a pH > 7. Elenental content:
0.01 %b nmet hod) Chl gfide cont By twei ght 30
Sodi um content: 0.5 %by weight 1.1.5 Pol yesit er Stage 1: 720 of
neopent yl gl ycol and 420 of - ethylene gl ycol a g0 g of the

sodiumsalt of dineth ul foi so- phthal ate and 3 of zi nc’acet ate are
added, and the Deopen kglycoi with diret ylcarbonate, diethyl gcarbonate diphenyl

carbonate or with phosgene, or a mixture of two or more of the compounds
mentioned.

5 6. The method as claimed in at least one of claims 1 to 5, wherein component
d} is trimethylolpropane, trimethylolethane, glycerol, ditrimethylolpropane,
pentaerythritol, dipentaerythritol, a bishydroxy-alkanecarboxylic acid,
trimellitic anhydride, a polyanhydride, a polycarbonatepolyol or a mixture
of two or more of the compounds mentioned.

10 7. The method as claimed in at least one of claims 1 to 6, wherein component

€) is a saturated or unsaturated C,,-C;; fatty acid or a branched aliphatic
Cs-Cyy carboxylic acid.

8. The method as claimed in at least one of claims 1 to 7, wherein the
cationic component is a diallylammonium cation of the formula (1)
109
R ploe
glto R198 o107 :
R 105
SRR
R R104
(1)
10
112 R ¥
101 \R 102
15 in which the radicals R to R? independently of one another are each a

hydrogen atom, halogen atom, a hydroxyl radical, an alkoxy radical, a
primary, secondary or tertiary amino radical, a carboxylic acid or
carboxylic ester radical, an acyl radical, a sulfonic acid or sulfonic ester
radical, a cyano or nitro radical or a radical based on a C-C;;

20 aliphatic, C,-Cq, arahphatlc or C5-(‘40 aromanc hydrocarbon, which may be

Sheet Has Been Re[ilaced
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m xt Ur e +s—-heated_such that the tenperature at the head of the colum does

———

not excaiﬂ GSé‘ZIH] C, and in condensed at 5 about 190C until 21 g of

distill immﬂm Stage 2: The batch is cooled to 140[err]C, 900 g
of tere I "i ,1020 g of isophthalic acid are added, and the

m xture is _heated suth* hat the tenperature at the head of the 10 col um
does not exceed 100C, and is condensed at tem peratures of up to about
240[ err] C under a vacuum of 10 nbar until 410 g of distillate are obtai ned
and the content BYerFynied by bstera atogisoups has reached 6 mmol of COOH 100 g
and the content of OH groups has reached about 40 mml of 15 OH/ 100 g.

El enental analysis Calciumcontent: 0.001 % by wei ght Sodi um content: 0.24

% by wei ght 9N t r Thennethod astclaithed lin%atbleasteorghdf cldjis dakd 7paiiiveein the

cationic component is a homo- or copolymeric pyrrolidinium cation of the

5 formula (2)
grlo8 R206
[ /garo g207)\
—— C ———
Rz(g \Rzos
g2t p204 (2)
+
p212 N R20S
— / \ —r
201 p202

in which the radicals R*! to R?"? independently of one another are each a
hydrogen atom, halogen atom, a hydroxyl radical, an alkoxy radical, a
primary, secondary or tertiary amino radical, a carboxylic acid or
carboxylic ester radical, an acyl radical, a sulfonic acid or sulfonic ester

10 radical, a cyano or nitro radical or a radical based on a C,-C,, aliphatic,
C,-Cq araliphatic or CgC,, aromatic hydrocarbon, which may be
interrupted by hetero-atoms.

16. The method as claimed in at least one of claims 1 to 7, wherein the

cationic component is a homo- or copolymeric morpholinium or

15 pyrrolidinium cation which is formed by cyclization of a diallylammonium
cation of the formula (1) according to claim 8 to

REPL:ZEGCT 1995 _. Thi iliiiﬁtlﬁailﬁ”.inlﬁeliﬂ“d



1. 2—~—~Pe+Jyﬁer—sa4+s—l 2.1 Salts of pol yest er 1 from

Preparat : L 1.2.1.1 Poly (diallyldinmethylanmoniun) salt 20 g
of polyekﬂﬂ l
and 250 i

s@llved in 200 M of dinethyl- 25 f or mam de ( DMF)
#re quickly adgsd (mlky turbidity). 1.8 g of poly

(di al I yl di net hyl anmoni um) chl ori de (aveérage nol ecul ar wei ght from 110, 000
to 130,000) in the formof a 40 % by weight solution are diluted with a
further 30 75 m of H[err|Oand added dropwise to the initial charge. The
product preci pi t &resagi erefl pr five-mhembered ringl dndrwihich is jsirieddogathar] v t he
product is washe f ok [ n| um. ¢ ou and..dri ed
over ni ght at 60[@?’%“&%%@% @fi@%ﬁ#ﬁd S Qj@lzelt% %aémﬁ’;&%’lﬁ% %mr
content: 3.5 % polymer cations having a molecular weight of between 500 and 5,000,000

5 and the ratio of the number of diallylammonium cations to the number of

divalent -SO,- radicals being from 1:0.01 to 1:100.

11.  The method as claimed in at least one of claims 1 to 7, wherein the
cationic component is a highly fluorinated ammonium ion of the formula
10 3)
301

B (3)

303

) 2 e 2O

in which at least one of the radicals R®! to R3® is a straight-chain

fluorine-containing unsaturated and/or saturated alkyl radical of 4 to 30

carbon atoms, and not more than three of the radicals R*® to R%%,

independently of one another, are hydrogen or straight-chain or branched
15 alkyl or hydroxyalkyl radicals of 1 to 30 carbon atoms.

12. The method as claimed in at least one of claims 1 to 7, wherein the

cationic component is an immonium cation of the formula (4)

Q
C;.__c) (4) REPLACEMENT SHEET
R;/taz \Run 3 00CT 1998
|
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in which Q, together with the component -N=C-, is a mono- or polycyclic
ring system of 4 to 17 carbon atoms which may additionally be interrupted
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-30- 1.2. 1m 20 .g of polyester 1 FLErOlASRE) JoivEIA00 il of

DMF, and are added rapidly t{SEEuiEBel, 81 % by
wei ght Ca m Mlﬂ Haen, No. 31216) ik | erfilos are
nt

added dropvl s&, an ture i s subggquent| § 41 | §LEIL r]Cfor 2
hours. The precipitate is filtered of T with sjct it

-until free of calciumand dried overnight at 60
18.3 g of a whit |umconte :

i orum sai {65598 e yomepd mygmm%?ae ST
(suspension medi 4§ désie@ posiBioh. Ay B sibstulidd mehné’fchlorme bromine or

iodine atoms, alkoxy(C,-Cy), alkyl(C;-C), nitro or amino groups, R*? is

5 a fluorine-containing alkyl(C,-Cy,) radical and R®' is a hydrogen, fluorine,
chlorine, bromine or jodine atom, an alky}{(C;-Cy), alkoxy(C,-C,), nitro or
amino group.

13.  The method as claimed in at least one of claims 1 to 7, wherein the

cationic component is a highly fluorinated phosphonium ion of the formula
10 )

(5)

in which at least one of the radicals R™ to R** is a straight-chain or
branched, fluorine-substituted, saturated alkyl radical of 1 to 30 carbon
atoms and 3 to SO fluorine atoms, which may contain further halogen
atoms, hydroxyl, chloromethyl, carboxamide, sulfonamide, urethane, keto,
15 amino or R%-0-R% groups, in which R** and R are alkyl(C,-C,)
radicals, or at least one of the radicals R® to R** is a fluorine-substituted
aryl radical or an aralkyl radical whose aromatic ring system is substituted
by fluorine, the aryl or aralkyl radical being possibly substituted on the
aromatic ring system, in addition, by saturated or unsaturated,
20 straight-chain or branched alkyl(C,-C,,), alkoxy(C,-C,,), haloalkyl{C,-C,,),
haloalkoxy(C,-C,y) or hydroxyl groups of by further halogen atoms, and,
in the case of an aralkyl radical, the alkyl bridge between phosphorus atom
and aromatic ring contains 1 to 30 carbon atoms, and not more than three
of the radicals R® to R** independently of one another are hydrogen
25 atoms, straight-chain or branched, unsaturated or saturated, substituted or

This Sheet Has Been RTi
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. butyl glycel) are diluted with 400 g of ice-waREPLAGEMENTISHEES: o derr] x
6H err] O “ Hlmmmiml 200 m of Herr]O gnf agged drSPW il at 10[err]C
over ape‘mmlll 8iThe fine white- gregnfs ells filtered

of f withsuétibn, "washed and dried ovg%i ght B |

Yield: 18.5 g of white-greenish powder IR

(for 2 hours): 0.46 % 1.2.1.4 Alum num salt

suspensi on of polyester 1 (suspension nedi unt  Wat TORtarT 8 % by

wei ght of butyl glynsestitted abiy] tadicals,wkt h to130 carben afamas Qpaterarylowarglkys™  of
Al S e. i $S0l i .20 ,
S bt ed (o a pi ks BBl b B0kl 38 e drictte Mol euflen BERINT L . o
10[err] C. The m Q3G slkexy(Cy-€l,) thadoalikyd (T, -C ) Halohikoky (GHC, 000y Ebxy]

precipitate is filtered off wth suction, washed, and dried overnight at
100[ er r | under FFouPs, by, hplogen atoms.

14. The method as claimed in at least one of claims 1 to 7, wherein the

cationic component is a cation of the formula (6), (7) or (8)

LR g€02 p701 p702 g8o1! g892
N/ \ﬁ/ \C__:;/
/"N /N /SN

g§0¢ 603 g70¢ a703 g204 r®°

() (1) (s)

in which X is P, As or Sb and the radicals R%! to R%*, R™! to R™ and R¥
to R® are independently of one another each a hydrogen atom, halogen

10 atom, a hydroxyl radical, an alkoxy radical, a primary, secondary or
tertiary amino radical, a carboxylic acid or carboxylic ester radical, an acyl
radical,a sulfonic acid or sulfonic ester radical, a cyano or nitro radical or
a radical based on a C,-C,, aliphatic, C,-Cy, araliphatic or C,-C,, aromatic
hydrocarbon, which may be interrupted by hetero-atoms.

15 15. The method as claimed in at least one of claims 1 to 7, wherein the
cationic component is Na*, K*, Ca’*, Mg?*, Cr**, A1%*, Fe?**, Fe** and

Zn** or a combinationn of these cations.

16. A polymer salt whose anionic component is a polyester which comprises
the product of reaction of the individual components a), b) and ¢) and if
20 desired d) and if desired e), where
a) is a dicarboxylic acid or a reactive derivative of a dicarboxylic acid,
being free from sulfo groups,
b) is a difunctional aromatic, aliphatic or cycloaliphatic sulfo

This Sheet Has Been e,p
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Yield: 16.8 g-of-a—tight=colored powder. 1.2.1.5 Guanidiniumsalt 2.6 g of
[ err] Dodi gen 181- Hoechst AG (78 % by weight of [R-MH(CH err])
[err]-NH--ﬁl m tm M'mrr] [acetate][err] in agueous nedium 35 R =
coconut - al «t0 800 m of _gg_err] O and cooled to 10[err]C. 20 g
of polyester 1 are dissolved in 200 nml ~of -31 - DW and added dropw se
to the initial charge over the course of 1 hour. The white precipitate is

filtered off with suction, washed with copious ice-water and dried at
70[ err] C under vacuunf9mBpoud yhesesfunctiona] gropps pge hydrazyl ancedogpnss

Ni trogen content: O. 7h§@lr8§é%l"ﬂd%}boﬁi,6| dahl method 1.2.2 Salts of

pol yest er 3 from arati1 on
©) is an aliphatic, cycloaliphatlc or aromatic diol, a polyetherdiol or a
5 polycarbonatediol,

d) is a polyfunctional compound (functionality > 2) whose functional
groups are hydroxyl or carboxyl, or hydroxyl and carboxyl, and
€) is a monocarboxylic acid,
wherein the content of hydroxyl groups in the polyester is from 20
10 to 350, preferably from 100 to 250, mmol of OH/100g of polyester
and the content of free or neutralized acid groups is from 5 to 350,
preferably from 9 to 120, mmol of COOH or SOH/100g of
polyester .,
and whose cationic component comprises metal cations, substituted
15 ammonium ions, immonium cations, guanidinium cations,
phosphonium, arsonium or stibonium cations or a mixture of the

abovementioned cations.
17. A polymer salt as claimed in claim 16, wherein the components make up

a) from 25 to 55 mol%, preferably from 40 to 50 mol%,
20 b) from 0.1 to 15 mol%, preferably from 0.5 to 10 mol%,
c) from 10 to 60 mol%, preferably from 30 to 55 mol %,
d) from O to 40 mol%, preferably from 5 to 30 mol%,
and
e) from O to 20 mol%, preferably from 0 to 10 mol%, of the sum of
25 monomers a) to €) (100 mol%).

18. A polymer salt as claimed in claim 16 or 17, wherein the anionic
component is a polyester which comprises the product of reaction of
components a), b) and ¢) if desired d) and if desired e), as defined in
claims 3 to 7.

REPLACEMENT SHEET
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Example 1.13-34-2-2.1 Calciumsalt 10 20 g of polyester 3 are stirred
into 500 m err]OQ 20 n1 of 2N sodi um carbonate solution are added to
adj ust the Hw, mm d the solid is dissolved with heating. The
solution is ' aflutedf|7lter and then a sol ution of

Cad [err] saturated dt & t Enperat ure oP 40[err]C (170 g of Cad [err]
granules, 84 % in 200 M of Herr]O is added dropw se. After |eaving the
m xture to stand over- night at roomtenperature, the coarsely crystalline

precipi tatelPs fiA pelysdr odlf anclaimedint atdeastode whslaids 16 tdr 18pwdietdirethe] O unt i |
t he washing water is.free fromcalcium 20 The produgt is dn@di over ni ght

under vacuum at SOfQHT FEIPQRENE FOmPEises gne, pr an%quet SRgens mengoned Ingy) ¢ g

of pol yester cfhims B84, Preparation Exanple 1.1.4 1.2.3.1
Pol y(di al | yl di met hyl anmoni um) sal t
5

20. A polymer salt as claimed in at Ieast one of claims 16 to 19, wherein the

cationic component is Na*, K*, Mg?*, Ca?*, Cr**, A1%*, Fe**, Fe?*, and

Zn** or a combination of these cations.

21. A process for the preparation of a polymer salt as claimed in at least one

10 of claims 16 to 20, wherein the polyester is present in dispersion, in
aqueous solution which may contain up to 15 % by weight of an organic

solvent, or dissolved in organic solvents, especially water-miscible organic

solvents, and undergoes an ion exchange reaction with an aqueous solution

of a salt of the cationic component.
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. 25 50 g of polyester resin 4 are dissolved in 1200 m of Herr]O
(50{err]C) adjusted beforehand to"a pH of about 8 using 2N sodi um carbonat e
solution, and the resin solution is then cooled. 69 g of

pol y(di al | yl di met hyl anmoni um) chl ori de (average nol ecul ar wei ght 100, 000 -

130, 000) are added 30 dropwi se in _t_{g?_form of a 40 % by wei ght aqueous
solution and the m xture is subsequenily stirred for 4 hours. The

preci pi t at 8ok Ekireres9d. Y fa tHnsHE tyfn adVasiaeok NGRPRBL Y alkirRsvat er

subj ected to suction and dried overnight at 70C under vacuum 35 Yi el d:

47 g of light-col ored powder N trogen content: 0.37 % by wei ght (Kj el dahl

nmet hod) - 32 - 1.2.3.2 Coconut fatty acid-al kyl di net hyl benzyl anmoni um
ABSTRACT

Polyester salts and their use as charge control agents

Polymer salts whose anionic component is a polyester

which comprises the product of reaction of the individual

components a), b) and c¢) and if degired d) and if desired

e}, where

a) is a dicarboxylic acid or a reactive derivative of
a dicarboxylic acid, being free from sulfo groups,

b) is a difunctional aromatic, aliphatic or cyclo-
aliphatic sulfo compound whose functional groups are
hydroxyl or carboxyl, or hydroxyl and carboxyl,

c) is an aliphatic, cycloaliphatic or aromatic diol, a
polyetherdiol or a polycarbonatediol,

d) is a polyfunctional compound {functionality > 2)
whose functional groups are hydroxyl or carboxyl, or
hydroxyl and carboxyl, and

e) is a monocarboxylic acid

and whose cationic component comprises hydrogen atoms,

metal cations, substituted ammonium cations, immonium

cations, gmmidinium cations, phosphenium, arsonium or
stibonium cations or a mixture of the abovementioned
cations, are suitable as charge control agents and charge
improvers in electrophotographic toners and developers,
in triboelectrically or electrokinetically sprayable
powder coatings, in electret ' matexials and £for the
electrostatic separation of polymers and salt minerals.

i
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e . gy x90°
salt 10 g of polyester 4 are dissolved i [REBAGCEMBENT §HERT (O e had been
adj usted beforehand to a pH of 8 using 2N FoOrunTS caribgnat e sol ution. 22
g of a 50 % by wei ght coconut fatty acidfa k)ﬁléju t@Wbenzyl ammoni um ( CDBA) .

¢hloride solutjon are diluted to 1004 @nf &re added drlogwi se to the
pol yester solution with stirring. Stirri

Ngtd-s~—cen-——t+au8d If or 4 hours at
50C. The product precipitates as 10 a |ight-colored oily deposit. The
vi scous prodbesciiptbomved by decanting anmd-Tsoried=ar 60 [err] C under

vacuum for 48 hours. Yield: 13.2 g of viscous, light-colored product.
1.2.3.3 Ditall owret hyl hydr oxypr opyl ammoni um s

|t 15 0 f I t 4
ai e suspendoROTHEBEeY nFaLYs WA SHOLH i, &, Aterog, peutZat 898868 ng o1

t€i ng 2N
sodi um carbonate sol - ution (dissolution). 22.1 g of a 75 % by wei ght

aqueous sol U @pladht Advilition 4s in the technical field of charge

5§ control agents in toners and developers for electrophoto-
graphic recording procesmes, in powders and powder
coatings for surface coating, in electret materials,

especially in electret fibers, and in separation pro-
cegses.

10 In electrophotographic recording processes a "latent

charge image* is produced omn a photoconductor. This |
*latent charge image* is developed by applying an

electrostatically charged toner, which is then trans-

ferred to, for example, paper, textiles, foils ox plastic

and is f:l.xed.' for example by means of pressure, radi-

ation, heat or -the effect of solvent (L.B. 6&chein,

nElectrophotography and Development Physics"; Springer

feries in Electrophysice 14; Springer-Verlag, 1988).

s

One meagure of the quality of a toner is its specific
charge. q/m (charge per unit mass). In addition to the
sign and level of the electrostatic charge, the princi-
pal, decisive quality criteria are the rapid attainment
of the desired charge level and the constancy: of this
charge over a relatively long- activation period. In
addition to this, the insensitivity of the toner to
climatic effects, such as temperature and atmospheric

hunidity, 4is a £further important criterion for its
suitability.

20

25

Both positively and negatively chargeable toners are used

in copiers and laser printers, depending on the type of
process and type of apparatus.

30

To obtain electrophotographic toners or developers having
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ihsal J..’_\kh vmrw AT lL‘IJ.l

met hyl hydr oxypr opyl anmoni um ( DTHPA) chl oride areg .D 100 m
with _Herr]O and are added dropw se to the polys gébé‘*ﬁ'g#gtl b Wi t h
stirring. Stirring is continued at 50[err]C f 14 hours A _LilgHt - col or ed

Vi scous product pre- cipitates. The viscpus poduct i s renpved |by decanting
and is dried at 60C under vacuum for 48 hour S S4=2bmmmiogld:- k17 g of

i seolved "m‘f"p“w""f“‘ﬁ"“ ?“r?‘”%* ‘2'0%“‘% e X ana

i ssol ved in abou err c as be adj us ef or ehan o}
a pH of 8 usi ‘iﬁjﬂr%‘? ‘}}}?3{{9@ J?(? ?g‘P %&Iéﬁ’ﬁe ‘;‘r] x 18
Herr]O are dim védndera00iai sﬂndi{adrluﬂ Chan'dibye dai:dsnleimopmset:laé
10[err]Cto t t tAg T, ate i s
foEme dl O dtee DA v %eﬂw e ﬂgfﬁd-{-l:foﬁ of Ta aauéewea,heraigg%é

precipitate’is fil "t er ed suct 1 on ed a led to
const ant %ei g{ﬂ ethg, aigmhando e 89 t%rségn and lgyel of the

toner charge and, on the other hand, to counteract the
charge drift of the toner binder and to ensure a constant
toner charge. Charge control agents which are not able to
prevent the toner or developer showing a high charge
10 drift (aging) during a prolonged period of use, and which
may even cause the toner or developer to undergo charge
inversion, are therefore unsuitable for use in practice.

Whereas black, blue or dark charge control agents can be
employed for black toners, considerations of color mean

1s that, for color toners, charge control agents without an
inherent color are of particular interest.

In the case of full-color toners, in addition to the
precisely defined requirements in terms of color, the
three toners yellow, cyan and magenta must also be
20 matched exactly to one another in terms of theilr tribo-
electric properties, since they are transferred in
succession in the same apparatus. |

It is known that colorants may in some cases have a
sustained effect on the triboelectric charge of toners
25 (B.-T. Macholdt, A. Sieber, Dyes & Pigments 9 (1988),
119-127) . Because of the different triboelectric effecte
of colorants and the resulting effect, sometimes wvery
pronounced, on toner chargeability, it is not possible
simply to add the colorants to a toner base formulation
30 made available at the start. On the contrary, it may be
necessary to make available for each colorant an indiwvid-
ual formulation, to which the nature and amount of the
charge control agent required are tailored gpecifically.

Since this proeeduie is very laboriocus, highly effective,
35 colorless charge control agents are required which are
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under vacuum &omeS] cthe Glesired cbarge. In this way, colorants Which
are very different triboelectrically can be employed in
5 the various toners reguired (yellow, cyan, magenta and if
desired black) using one and the same charge control

agent, on the basis of a toner base formulation made
available at the start.

Another important practical requirement is that the
10 charge control agents should have high thermal stability
and good dispersibility. Typical temperatures at which
charge control agents are incorporated into the toner
resins, when using kneaders or extruders, are between
100°C and 200°C. Correspondingly, thermostability at
15 200°C, and better still at 250°C, is a great advantage.
It is also iwportant for the thermal stability to be
ensured over a relatively long period (about 30 minutes)
and in a variety of binder systems. This is significant
because matrix effects occur again and again and lead to
20 the premature decomposition of the charge control agent
in the toner resin, causing the toner resin to turn a
dark yellow or dark brown color and the charge control
effect to be wholly or partly lost. Typical toner binders
are resing made by addition and condensation
25 polymerization, such as styrene, styrene-acrylate,
styrene-butadiene, acrylate, polyester, phenolic and
epoxy resing, individually or in combination, which may
alsoc contain further components such as colorants, waxes
or flow assistants, or may have these components added
30 subsequently. It is of great advantage for ite good
dispersibility if the charge contrel agent has, as far as
possible, no wax-like properties, no tackiness, and a
melting or softening point of > 150°C, preferably > 200°C.
Tackiness fregquently causes problems dJduring metered
35 addition to the toner formulation, and low melting or
softening points may lead to inhomogenous distribution

during dispersion, caused by the material coalescing in
drops in the carrier material.
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5 sprayed powder coatings, a&s are used to coat surfaces of

articles made from, for example, metal, wood, plastic,

glass, ceramic, concrete, textile material, paper or

rubber. Powder coating technology is used, for example,

when coating small articles, such as garden furniture,

10 camping equipment, household implements, automotive
components, refrigerators and shelving, and for coating
workpieces of complex shape. The powder coating or the
powder receives its electrostatic charge, in general, by
one of the two following processes:

15 a) in the corona process, the powder coating or the
powder is guided past a charged corona and in Bo
doing is charged;

b) in the triboelectric or electrokinetic process, the
principle of frictional electricity 1s utilized.

20 In the spray apparatus, the powder coating or the powder
receives an electrostatic charge which is opposite the
charge of its friction partner, generally a hose or spray
tube made, for example, from polytetrafluoroethylene. It
is also possible tc combine the two processes.

25 Typical powder coating resins employed are epoxy resins,
polyester resins containing carboxyl and hydroxyl groups,
polyurethane resine and acrylic resins, together with the
conventional curing agents. Combinations of resins are
also used. For example, epoxy resins are often employed

30 in combination with polyester resins containing carboxyl
and hydroxyl groups. Examples of typical curing agent
components for epoxy resins are acid anhydrides, imid-
azoles and dicyandiamide, and derivatives thereof.
Examples of typical curing components for polyester

3s resins containing hydroxyl groups are acid anhydrides,
blocked isocyanates, bisacylurethanes, phenolic resins
and melamine resins. For polyester resins containing
carboxyl groups, examples of typical curing agent
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an N-(1,1,2-trihydroperfluoroal ken-2- 3% _ yl) i |
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short, are dIddﬁ;&ﬂ;&t&éﬁ.&eﬁrﬂﬁlﬁﬂiﬂlﬂﬂdﬁyﬂﬁr&&esaﬂﬂ @Bﬂstﬁﬁﬂ:ﬁ a pH of
503 of pol yo SRSl Milng Sbpsfuity Waed MRS S og S SR 27 0
of 7 using smmkw exnzodings, \igpcyapnatese mmq@mmitqmwm te but
| ater vi spousa@ggj dﬁ'dﬂﬂﬂbﬁit@%‘iﬁk@d It is washed thoroughly, renoved
by decanté ng, dl S ioslavd%rdanltr;gaecgkofgagggiérfnnﬁ c?:yarge can be seen above
all in triboelectrically or electrokinetically sprayed
powders and powder ;:oat:inga which have been prepared on
the basias of polyester resins, especlially polyesters
containing carboxyl groups, or on the basis of so-called

10 mixed powders, also referred to as bybrid powders. Mixed
powders are powder coatings whose resin base comprises a
combination of epoxy resin and carboxyl group-containing
polyester resin. Mixed powders form the basis of the
powder coatings most commonly used in practice. Inad-

15 equate charging of the abovementioned powders and powder
coatings results in inadequate throwing power and an
inadequate deposition rate on the workpiece to be coated.

The term "throwing power" is a measure of the extent to
which a powder or powder coating is deposited on the

20 workpiéce to be coated including its rear faces, cav-

ities, fissures and, in particular, its inner edges and
angles.

In addition to this, it has been found that charge
control. agents may considerably improve the charging and
25 the charge stability properties of electret materials,
especially electret fibers (DE-A-43 21 289). Up to now,
electret fibers have mainly been described in conjunction
with the problem of ultrafine dust £filtration (e.g.
von Biermann, "Evaluation of permanently charged electro-
30 fibrous filters®, 17th DOE Nuclear Air Cleaning
Conference, Denver, USA (1982) and in Chemiefasern/
Textilindustrie 40/%2 (1990/9)). The filter materiale
described differ both in respect of the materials from
which the fibers are made and with respect to the manner
35 in which the electroatatic charge is applied to the
fibers. Typical electret materials are based on poly-
olefins, halogenated polyolefins, polyacrylates, poly-
acrylonitriles, polystyrenes or fluorinated polymers, for
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5 polyphenylene sulfi es, on polyacat:als, ceaellulosge esters,

polyalkylene terephthalates and mixturee thereof.

Electret materials, especially electret fibers, can be

employed, for example, for (ultrafine) dust filtration.

The electret materials may receive their charge in

10 various ways, namely by corona charging or frictiocnal
charging.

Purthermore, it is known that charge control agents can
be used in electrostatic separation processes, especially
in processes for the geparation of polymers. Hence,

15 Y. Higashiyama et al. (J. Electrostatics 30, pp. 203-212
{(1%893)), wusing the example of the externally applied
charge control agent trimethylphenylammonium tetraphenyl -
borate, describe how polymers can be separated from cne
another for recycling purposes. Without charge control

20 agents, the triboelectric charging undergone by low
density polyethylene (LDPE) and high density polyethylene
(HDPE) is extremely similar. Following the addition of
charge control agents, LDPE becomes highly positively
charged while: HDPE becomes highly negatively charged,

25 making them easy to separate. In addition to the external
application of the charge control agents, it is in
principle also possible to conceive of incorporating
these agents into the polymer in order, for example, to
shift a polymer within the triboelectric voltage series

30 and to obtain a corresponding sepaxation effect. Like-
wige, it is possible in this way to separate other
polymers from one another, for example polypropylene (PP)
and/or polyethylene terephthalate {PET) and/or polyvinyl
chloride (PVC).

35 In the same way, it is also possible to achieve particu-
larly good seleci:i.ve separation of salt minerals, for
example, if they have received beforehand an addition to
their surface (surface conditioning) which improves the
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Di al | yl di met hYbarmiﬁr!unppal 223-248 (1981)) .

Charge control agents have been described in the litera-

5 ture in numerous references. However, the charge control
agents known to date have a range of disadvantages which
geverely limit their use in practice or even render it
impossible. For instance, charge control agents such as

the heavy metal complexes described in US-A-4,656,112, or

10 the azines and nigrosines described in EP-A-0 469 544,
cannot be employed in colored tomers and in white or

colored powder coatings because of their strong inherent
calor.

Colorless charge control agents based on ammonium and

15 immonium compounds are often sensitive to light or
mechanical effects {(US-A-4,683,188) and thermally labile,
80 that they form decomposition products which may have
an adverse effect on the triboelectric charging of the
toner (US-A-~4,684,596) and/or bhave a strong inherent

20 color, often dark brown. In addition to this, they are
often waxlike, and some are water-soluble and/or possess
a low effectiveness as charge control agents.

Although suitable per se, charge control agents based on
highly fluorinated ammonium and immonium compounds
25 (US-A-5,069,994) have the disadvantage of a complex
synthesis, resulting in high preparation costs for the

corresponding substances, and are not sufficiently stable
to heat.

Charge control agents based on polymeric ammonium com-
30 pounds (DE-A-40 29 653) in some cases lead to an amine
odor of the toner or developer, and the charge control
characteristics of these substances can be altered by
relatively mild oxidation and the absorption of moisture.
Furthermore, the oxidation products are colored and
35 congequéently interfere, espacially in color tomers. The
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charge control agents, sBince powder coatings, for
example, are baked at over 200°C for 15 minutes. The
charge coantrol agents intended for powders and powder
10 coatings and claimed in US-A-5,069,994 are difficult to
handle because of their waxy nature and water-solubility

or hygrosccpic nature, and are of only limited applic-
ability.

The ammonium compounds described in EP-A-0 367 162 and in
15 EP-A~0 476 647 have the disadvantage that their thermal
stability is too low, that they are not compatible with

specific polyester resin systems, and that their price is
high.

Ammonium salts based on sulfoigophthalic acid and

20 derivatives thereof, as described for example in
US-A-4,789,614, again have the disadvantage of low
stability in conventional binder systems. For example,
incorporated in a concentration of 1 % in a typical tomner
binder (styrene-acrylate or polyester), they exhibit

25 marked yellowing after just a few minutes even at low
temperatures {from 120 to 140°C), making their use in
practice impossible.

The sulfoigophthalic acid resins claimed in
DE-A-40 37 518 have the disadvantage of only exhibiting
30 a pronounced activity if they are employed as the domi-
nant carrier component, in whieh case they lead to
negatively charged systems whose charge is often
unstable. In order to obtain charge stability or even to

set a positive charge, additional charge control agent
35 has to be added to the binder. '
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at 60[ err] C f oshagldiobes insoluble or of low solubility in water.
addition, the preparation of the compounds should be
inexpensive and relatively straightforward, with the
avoidance where possible of organic solvents in the
10 reaction medium.

Surprieingly, it has now become evident that certain
polymer salts whose anionic component is a specific
polyester possess good charge control properties and high
thermal stability. In addition to this, these compounds
15 are without an inherent color, are insoluble or of low
solubility in water and can be prepared simply and

inexpensively, with synthesis usually being possible in
agqueocus medium.

The present invention relates to the use of polymer salts

20 whose anionic component is a polyester which comprises

the product of reaction of the individual components a),

b) and c¢) and if desired d) and if desired e), where

a) is a dicarboxylic acid or a reactive derivative of
a dicarboxylic acid, being free from sulfo groups,

28 b) is a difunctional aromatic, aliphatic or cyclo-
aliphatic sulfo .compound whose functional groups are
hydroxyl or carboxyl, or hydroxyl and carboxyl,

c) is an aliphatic, cycloaliphatic or aromatic diocl, a
polyetherdiol or a polycarbonatediol,’

30 a) is a polyfunctional compound (functionality > 2)
whose functional groups are hydroxyl or carboxyl, or
hydroxyl and carboxyl, and

e) is a monocarboxylic acid

and whose cationic component comprises hydrogen atoms,
35 metal cations, substituted ammonium cations, immonium

cations, guanidinium cations, phosphonium, arsonium or

stibonium cations or a mixture of the abovementioned
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- improvers in electro-

10

1s

20

25

30

photographic toners and developers, in triboelectrically

or electrokinetically sprayable powders and powder
coatings, and in electret materials.

Preferred polymer salts are those whogse anionic component
is a polyester which comprises the product of reaction of
components a) to e), said components making up

a) from 25 to 55 mol%, preferably from 40 to 50 mol%,

b) from 0.1 to 15 mol%, preferably from 0.5 to 10 mol$,
c) from 10 to 60 mol%, preferably from 30 to 55 mol%,

d) from 0 to 40 mol%, preferably from 5 to 30 mol%, and
e) from 0 to 20 mol%, preferably from 0 to 10 mol%, of
the sum of monomers a) to e) (100 mol%).

The molar masses M, of the polyesters, which can be
determined using gel permeation chromatography, are
batween 300 and 50,000, in particular between 500 and
10,000, and preferably between 800 and 5000.

In the sum of components a) to a)}, the ratioc of the sum
of hydroxyl equivalents to the sum of carboxyl equival-
ents is from 0.5 to 2.0. The term hydroxyl equivalent
refers to the molar equivalent of hydroxyl groups.

The term carboxyl equivalent xefers to the molar
equivalent of carboxyl groups.

The content of free hydroxyl groups in the polyester is
from 10 to 350, preferably from 100 to 250, mmol of
OH/100 g of polyester. The content of free or neutralized
acid groups, especially sulfo and carboxyl groups, is
from 5 to 350, preferably from 9 to 120, mmol of COOH or
of S0,H/100 g of polyester.

The dicarboxylic acid component {a) of the polyester is
preferably an aromatic, aliphatic or cycloaliphatic
alkyl- or alkylenedicarboxylic acid, a dimeric fatty acid
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[[err] U g] aaesidpasukkcyclohexanedicarboxylic acid, 1,3-cyclo-~
hexanedicarboxylic aecid, 1,4-cyclohexanedicarboxylic
acid, phthalic, terephthalic and isophthalic acid, 2,5-
norbornanedicarboxylic acid, 1,4-naphthalenedicarboxylic
10 acid, biphenyldicarboxylic acid, 4,4’-sulfonyldibenzoic
acid and 2,5-naphthalenedicarboxylic acid, and esters and
anhydrides thereof.
Particularly preferred dicarboxylic acid components (a)
are phthalic, isophthalic and terephthalic acid, phthalic
15 anhydride, adipic acid, succinic acid, succinic
anhydride, dimeric fatty acids, sebacic and azelaic acid,

1,3-cyclohexanedicarboxylic acid and glutaric acid and
esters thereof.

Ccmponént (b) of the polyester is a difunctional, aro-

20 matic, cycloaliphatic or aliphatic compound containing
reactive carboxyl and/or hydroxyl groups and containing
at least one -50;X group, where X is hydrogen or a metal
ion, for example Na*, Li*, K*, Mg?*/2, ca?*/2, Ccu®*/2 or a
nitrogen-containing cation of an aliphatic, ecyclo-

25 aliphatic or aromatic compound, such as ammonia,
triethylamine, dimethylethanoclamine, diethanolamine,
triethanolamine or pyridine. The sulfo groups are prefer-
ably attached to an aromatic ring, for example phenyl,
naphthyl, biphenyl, methylenebiphenyl or anthryl.

30 Examples of component b) are saulfoisophthalic acid,
gulfoterephthalic acid, sulfophthalic acid, sulfosali-
cylic acid, sulfosuccinic acid and alkyl esters thereof,
and a mixture of the abovementioned compounds.
Particular preference is given to the sodium salts of

35 sulfoisophthalic acid, dimethyl S5-sulfoisophthalate,
sulfosalicylic acid and sulfosuccinic acid.

Component c) is an aliphatic, cycloaliphatic or aromatic
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Application Exanple 1. Activation Charge period

[[err]C/g] 10g¥ywol, a dihydroxySpolyether or a polycarbonatediol.

Examples of glycols are ethylene glycol, 1,2-propanediol,
1,3-propanediol,  2,2-dimethyl-1,3-propanediol, 1,3-
butanediol, 1,4-butanediol, 1,5-pentanediol, 1,6-hexane-

S diol, 2,2,4-trimethyl-1,6-hexanediol, 1,2-cyclohexane-
dimethanol, 1,3-cyclohexanedimethanol, 1,4-cyclohexane-
dimethanol, 2,2’ -bis{4~-hydroxycyclohexyl) isopropane,
p-xylylenediol, 2-ethylpropanediocl and 2-butylpropane-
diol.

10 Appropriate dihydroxy polyethers are compounds of the
formula

H- [-0- (CHR) ,-] 0

in which R is hydrogen or a C,-C,-alkyl radical, n is an
integer from 2 to 6 and m is & number from 10 to 120,

15 examples being poly(oxytetramethylene) glycols, poly-
(oxyethylene) glycols and poly(oxypropylene) glycols with
molecular weights which are preferably in the range from
400 to 5000.

Appropriate polycarbonatediols are compounds of the
20 formula

1
HO-R2-{0-C-OR'.),-OH

in which R and R?> independently of one another are a
C;~Cyy-alkyl radical and a is a number from 1 to 20. The
polycarbonatediols can be prepared by reacting diols,
such as propane-1,3-diol, butane-1,4-diol, hexane-l,6-

25 diol, diethyleme glycol, triethylene glycol, 1,4-bis-
(hydroxymethyl) cyclohexane, 2,2-bis{4-hydroxycyclohexyl) -
propane or necpentylglycol with dicarbonates, such as
dimethyl, diethyl or diphenyl carbomnate, or with phos-
gene. Mixtures of such diols can also be employed.

30 The polyfunctional component (d) preferably contains from
3 to 6 hydroxyl and/or carboxyl groups, being for example
trimethylolpropane, trimethylolethane, glycerol,
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Application propionic acid, and trimellitic anhyride, a polyanhydride

as described for example in DE-A-28 11 913, or a poly-

s carbonatepolyol which is prepared, for example, by
reacting trimethylolpropane or pentaerythritol with the
abovementioned dicarbonates, or being a mixture of two or
more of these compounds.

Suitable monofunctional carboxylic acids (e) are prefer-
10 ably saturated or unsaturated C,,-C,, fatty acids such as
capric acid, lauric acid, stearic acid, palmitic acid,
linoleic acid and linolenic acid, or branched aliphatic

Cs-C,y carboxylic acids, such as isovaleric acid and
isococtanoic acid.

]

15 A suitable cationic component is a diallylammonium cation
of the formula (1)

rioe g108
108 107
Ri'ﬂ K/R R\) 8105
pite g104 (1)
+ g103
R'12 /// N
101 \\\\R'°2

in which the radicals R!°! to R!''? independently of one
another are each a hydrogen atom, halogen atom, a
hydroxyl radical, an alkoxy radical, a primary, secondary
290 or tertiary amino radical, a carboxylic acid or carboxy-
lic ester radical, an acyl radical, a sulfonic acid or
sulfonic ester radical, a cyano or nitro radical or a
radical based on a C;-Ca, aliphatic, C,;-C;, araliphatic or

C¢-Cyp aromatic hydrocarbon, which may be interrupted by
25 heteroatoms.
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Charge periodpreferably, RPrrahd/ gl%2 are hydrdyer-wEsHa; stralght-
: chain or branched, saturated or unsaturated alkyl(C,-C,,)
radicals, polyoxyalkylene radicals, preferably polyoxy-
ethylene and/or polyoxypropylene radicals of the formula
5 alkylene(C,-C;) <R where R’ ig a hydrogen atom, an
alkyl{(C;-C,) radical or an acyl radical, in particular
the acetyl, benzoyl or naphthoyl radical, and q is a
aumber from 1 to 10; or are phenyl, naphthyl or pyridyl
radicals, tolyl radicals, aralkoxy radicals, especially
10 methoxyphenyl; alkaryl radicals, especially benzyl, or
cycloalkyl radicals, preferably cyclopentyl or cyclohexyl
radicals, or in which the abovementioned radicals addi-
tionally contain one or more heterocatoms, preferably
_ nitrogen, oxygen, sulfur, phosphorus or a combination
15 thereof, -
or in which the abovementionmed radicals are substituted
by one' or more carboxamide radicals, sulfonamide
radicals, urethane radicals, keteo radicals, primary,
secondary or tertiary amino radicals, nitro radicals,
20  ether radicals, especially alkylene(C,-C,) -O-alkyl (C;-C,}.
alkyl(C,-C;) radicals, alkoxy(C,-C;) xradicals, aroxy
radicals, especially phenoxy radicals, haloalkyl(C;-C,,)
radicals, haloalkoxy(Cy-Cy,) radicals, ester radicals,
especially -C(0)O-alkyl(C,-C,), one or more halogen
25 atoms, .  hydroxyl, carboxyl, sulfo, cyanc or mercapto
groups or by a combination thereof; or in which R®! and
Rr102 together form a saturated or unsaturated, aromatic or
nonaromatic, 5- to 7-membered ring system, preferably the
. pyridinium ring system, which may contain further hetero-
30 atoms, preferably nitrogen, oxygen, sulfur or a
combination thereof, in the ring, in particular the
morpholinium ring system, and the ring system may be
substituted and/or modified by fusion with or bridging to
other ring systems, and is in particular the quinolinium
35 ring system.
The radicale R}? to R'?? preferably have the definitions
given above for R'?} and R¥? or are halogen atoms.
Particularly preferred cations of the formula (1) are
those in which Rl and R*92 are each methyl and RY®? to
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Also suitable as the cationic component is a homo-
copolymeric pyrrolidinium cation of the formula (2)

B /n*" !"’\ )

2‘, \hlbl
RRIH r204 (2)

or

203
g2 N '

AN dr

Rlbl Rznz

in which r has a value corresponding to molecular weights

5 of between 500 and 1,000,000, preferably from 40,000 to
400,000, and where the radicals R?91 to R?!2 pave the
definitions given for R!% to r11Z,

The preferred definitions of radicals R?%’ and R?%2 and
those of radicals R?*%® to R?*)2 correspond to the preferred

10 definitions of radicale RY! and R92 and those of rad-
icals R® to RM12,

Particularly preferred cations of the formula (2) are
those in which R?%! and R?%? are methyl and R?92 to R212
are each a proton.

15 Also suitable as cationic component is a homo- or copoly-

meric morpholinium or pyrrolidiniwm cation which is
formed by cyclization of a diallylammonium cation of the
formula (l) given above to form a six-membered or five-

membered ring, and which is joined together by one or

20 more divalent radicals -80,- to form a polymer, the

resulting polymer cations having a molecular weight of
between 500 and 5,000,000 and the ratio of the number of
diallylammonium cations to the number of divalent -~-80,-
radicals being from 1:0.01 to 1:104.
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304 _ g+ _ 302 -
R 'i( R (3)

R303

in which at least one of the radicals R*®! to R’ iz a
straight-chain fluorine-containing unsaturated and/or
saturated alkyl radical of 4 to 30 carbon atoms, and not
more than three of the radicals R to R34, indepen-
dently of one another, are hydrogen or straight-chain or
branched alkyl or hydroxyalkyl radicals of 1 to 30 carbon
atoms.

With particular preference, at least one of the radicals
R3% to R3% i5 the group -CH,-CH=CF-Rf (Rf = CgFy; - C3,F5,),
the group -CH,-CH=CF-C,F,, .., where x is the number 5, 7
or 9, or the group -CH,-CH=CF-C,F;;, and not more than
three of the radicals R¥%% to R?* independently of one
another are a methyl, ethyl, butyl or hydroxyethyl group.
Particularly preferred compounds of the formula (3) are
those in which R®°% and R3°? are ethyl, R3*?? ig methyl and
R3% is R,-CF=CH-CH,- (R = CgFy; - Cp Foa) .

A further suitable cationic component is an immonium
cation of the formula (4)

e

RCOZ RCQI

in which Q, together with the component -N=C-, is a mono-
or polycyclic ring system of 4 to 17 carbon atoms which
may additionally be interrupted by 1 to 4 heteroatoms and
may contain 2 to 9 double bonde and which, in any desired
position, may be gubstituted by fluorine, chlorine,
bromine or iodine atoms, alkoxy(C,-C.), alkyl(C;-C¢).
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nitro or amino groups, R‘”, is a fluorine-containing

alkyl(C,-C;¢) radical and R'%! ig a hydrogen, fluorine,
chlorine, bromine or iocdine atom, an alkyl(C,-C.), alk-
oxy (C;-C¢) , nitro or amine group.

With particular préference Q forms, together with the
component -N=C-, a pyridine, pyrazine or quinoline ring

system and R'*?2 ig a C,F,,-CH,-CH,- group and R*®! g a
hydrogen atom.

A further suitable cationic component is an immonium
cation of the formula (4a)

The preparation of the ammonium and immonium compounds
mentioned undexr formulae (3), (4) and (4a) is known per
se from the literature and is desaeribed, for example, in
DE 19 22 277, DE-A-22 44 297, DE 33 06 933,
US-A-3,535,381 and the literature cited therein.

A further suitable cationic component is a highly fluor-
inated phosphonium ion of the formula (5)

RSG!

Rsoz___ T*_Rso‘ (5)

8503

in which at least one of the radicals R% to R59¢ 3ig a
straight-chain or branched, fluorine-subsgtituted, satu-
rated alkyl radical of 1 to 30 carbon atomg and 3 to 50
fluorine atoms, which may contain further halogen atoms,
hydroxyl, chloromethyl, carboxamide, sulfonamide,
urethane, keto, amino or R3%5.0.R%9%¢ groups, in which R59%
and R5%® are alkyl {C,-Cyp) radicals, or at least one of
the radicals R°%! to R5% 45 a fluorine-substituted aryl
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in addition, by satux:atad or unsaturated, straight-chain
or branched alkyl(C;-C,,), alkoxy{C,;-Cy,). haloalkyl-
(C;-C35) » haloalkoxy(C,-Cj,) or hydroxyl groups or by
further halogen atoms, and, in the case of an aralkyl
radical, the alkyl bridge betwsen phosphorus ‘atom and
aromatic ring containg 1 to 30 carbon atoms, and not more
than three of the radicals R59! to R independently of
one another are hydrogen atoms, straight-chain or
branched, unsaturated or saturated, substituted or
unsubstituted alkyl radicals of 1 to 30 carbon atoms or
are 4Aryl or aralkyl radicals which may be substituted in
the aromatic ring system by alkyl (C;-Cs4), alkoxy(C,-Cs4),
haloalkyl(Cy-C,,), haloalkoxy(C,-Cys)., or hydroxyl groups
or by halogen atoms.

Particularly preferred compounds of the formula (5) are
those in which R’ 1s the group -CH,-CH,-CF,, or
~-CH,-CH,~-Rf (where Rf = C.F,, to C,,F,;), and not more than
three of the radicals R¥%? to R%%¢ are a phenyl radical,
and in particular the compound in which R%0 ig
CgFy7-CH,-CH, and R5%? to R°®* are phenyl.

Algso suitable as cationic component are cations of the
formulae (6), (7) and (8)

RGO‘ ﬁ“: !,0‘ R102 RIO‘I

\+/ +/ \c=§/
VRN VAN VAN

803
g¥04 Rso: R”‘ Rnx Rsu R

gso2

in which X is P, As or Fb and the radicals R0l to R®94,

R7%1 to R7% and RE%l o ROO4 are as defined for R to
R112

Alao aui.table; as the cationic component are monovalent,

w} EDhbrite POLNESREF] dor Ak LalBEDl v beed and
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The preparation of the anionic polyester component is
known per se and is described in numerous instances in
5 the literature, for example in B. Vollmert, "Grundrif der
Makromolekularen Chemie®* {Outlines of Macromolecular
Chemistry]l, E. Vollmert Verlag, Karlsruhe 1982.

If desired, in order to achieve as quantitative as
possible a cocondensation of the monomeric sulfo compound

10 {b), it may be necessary to carry out the synthesis of
the described polyesters in a multistage process. For
this purpose the reaction isg first carried out, in the
presence of catalysts of which examples are zinc acetate,
phosphorous acid, antimony{IIX) oxide, lead(II) oxide and

15 dibutyltin oxide, of all of the hydroxy-functional
components with the monomeric sulfo compounds and, if
desired, with a portion of the carboxyl-containing
components, so that in the condensation 95 % of the water
of condensation calculated for a quantitative conversion

20 can be removed by distillation. Subsequently, if appro-
priate, the remaining carboxylic acid components are
reacted, condensation being continued up to the desired
content of carboxylic acid equivalents.

If dicarboxylic or polycarboxylic acid anhydrides are

25 used to introduce the anionic groups, then an OE-func-
tional polyester is reacted with the anhydride to give
the half-ester and condensation is then continued up to
the desired acid number.

The cocondensation takeg place at temperatures of between
30 140°C and 240°C, preferably between 160°C and 220°C. In
order to avoid losses of glycol, the condensate is
distilled via a diegtillation column. Preferred catalysts
are organometallic compounds, especially compounds
containing =zinc, tin or titanium, examples being zinc
35 acetate, dibutyltin oxide or tetrabutyl titanate. The
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The acid groups mhy be introduced into the polyester by
way of the individual components already in neutralized
form. If free acid groups are present in the polyester,
they may if desired be neutralized with agqueous solutions
of alkali metal hydroxides or with amines, for example
with trimethylamine, triethylamine, dimethylaniline,
diethylaniline, triphenylamine, dimethylethanolamine,
aminomethylpropancl, dimethylisopropanolamine or with
ammonia.

The polyester can be isolated in bulk, but it is also
possible to prepare a 50 to 95 % solution with a water-
migcible organic solvent. Suitable solvents for this
purpose are preferébly those containing oxygen, such as
alcohols, ketones, esters and ethers, for example
ethanol, n-propanol, isopropancl, iscbutancl, butyl
acetate and butylglycol, or solvents containing nitrogen
such as N-methylpyrrolidone. The viscosity of these
solutions at 60°C is preferably between 0.5 and 40 Pa.s.
Thig solution is then used to prepare a polyester disper-
sion containing from 15 to 65 % by weight of polyester,
from 0 to 30 % by weight of organic solvent and from 35
to 85 % by weight of water. The resgulting pH is from 2 to
8.5, preferably from 4 to 8.

The preparation of the cationic components of
formulae (1) to (8) is known from the literature. The
preparation of the compounds of the formula (1) is
degcribed in DE-A-41 42 541, of those of formula (2) in
DE-A-40 29 652, of the -80,- bridged homo- or copolymeric
morpholinium or pyridinium cations in German Patent
Application 43 02 644, of those of formulae (3) and (4)
in DE-A-39 36 146 (US-A-5,053,357} and of those of
formulae (5) to (8) in DE-A-39 12 395 (US-A-5,055,619).

The preparation of the polymer salte according to the
invention is carried out by reacting the above-described

E‘ﬁdeg'[o X gil on anpl e w‘éﬁ(po*yesteﬁgﬁe?%z .

rPBEER10 in Application Exanple 1,

into
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13 1.0 part onptm 9 rp dan weighti Poefierabdy Bpatpl 301%1by weight of
organic solvent, preferably alechols such as butanol,

5 with an acidic, basic or meutral agqueous  solution of the
desired cationic component.
The ion exchange which takes place in the reaction may
involve both protons and, if desired, monovalent counter-
ions on the polyester, for example sodium ions.

10 The above-described preparation of the polymer salts can
also be carried out, if desired, in organic solvents,
preferably in water-miscible organic solvents such as
dimethylformamide (DMF), acetone, dimethyl sulfoxide
(DMSO) , butylglycel or the alcohols described above. The

is organic solvents may also be employed as a mixture, 1if
desired with water, as mentioned above.

The reaction product is usually precipitated from the
reaction medium; in this context it may be necessary to
concentrate and/or cool the solvent, or to heat the

20 reaction medium in order to accelerate the reaction,

although such heating must not exceed the boiling point
of the msolvent.

The polymer salts are purified by repeated, copious
washing with water. Unreacted polymer is tested for by

25 adding hydrochloric acid (about 2N):; any unreacted metal
cations are detacted by the addition of base or by
appropriate reagents, and excess ammonium, immonium or
phosphonium cations are detected using aqueous sodium
tetraphenylborate sclution. Where it is possible to

30 detect an unreacted component, washing is continued until
this component is no longer detectable.

Drying is carried out to constant weight in a circulat-
ing-air oven under vacuum. Typical drying conditions are

60-120°C over 12-48 h at a vacuum of 100-600 mbar.

35 The invention alsc relates to the above-described polymer
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and possess particularly high and constant charge control

properties, good thermal stabilities and very high
dispersibilities.

A great technical advantage of these highly dispersible
compounds is that they behave inertly with respect to the
different binder systems and thus have a wide scope for
possible application. In addition to their suitability in
toners, as charge control agents and charge improvers
they are also highly suitable in powders and coatings,
especially powder coatings, in particular since they do
not adversely affect (accelerate) the gel time in the
thermal crosslinking of the powder coatings (baking).

With the compounds according to the invention, a very
particular advantage is their less complicated synthesis,
their inexpensive preparation and their high activity,
excellent thermal stability and general resin compatibil-
ity. Particularly important as regards their use in
industry is their very ready dispersibility, so that
overall a high efficiency can be achieved.

For example, it is possible to demonstrate in test toners
that the addition of 1 % by weight of the compounds
according to the invention enables the triboelectric
chargeability to be controlled in very small steps.

For instance, a test toner containing 1 % by weight of
the calcium salt of polyester 1 has a constant negative
charge {Application Example 5), whereas a test toner
containing 1 % by weight of an ammonium salt of polyester
4 has a capacity for positive charging (Application
Example 8). The charge control effect isg all the more
marked when, in comparison thereto, the less rapid and
less constant chargeability of the pure toner binder is

I s incorporated and neasured



Pressure

[ 3

coating of conposition [err]Alftalat AN 725 (carboxyl -cont @i pi rjog QA gsyer j

SDlgsparts Araldit PT 81D (epoxy resin
Ci ba CGeigy AQ 38 parts - 43 - Benzoin

3 parts Addi tralkedl 4t (@orisdidet@tdsan {Compaativé@xample) .
parts Kronos 2160 -

Hoechst AQ

10

is

20

25

30

35

Current Deposi tion [bar] [[err] \?‘EP ACEM@H]“SH‘E??
b

1.2 70 Application Exanple 16 1 A powder

AT T CICEI ~ NG R % oy

Likewise, the marked improvement in chargeability and the
concomitant higher deposition ratio are very clearly
visible in powder coating binders. Whereas the pure
powder coating binder is virtually unchargeable (0.1 pua)
and accordingly has a very low deposition ratio (5 %)
(Comparative Example), the addition of 1 % by weight of
the calcium salt of polyester 3 enables the chargeability
to be improved to 0.9 pA and the deposition ratio to 70 %
(Application Example 15) . The possibility of transferring
these results to a polyester/epoxide hybrid powder
coating system is demonstrated in Application Example 16
and the associated Comparative Example.

Owing to the stated property of the polyestexr salts
according to the invention of influencing the tribo-
electric properties of polymers, these salts are also
suitable for use in electret materials, as shown in
Application Example 21.

The compounds used according to the invention are incor-
porated, individually or in combination with one another
and homogenously - for example by extrusion or kneading -
in a concentration of from 0.01 to 50 percent by weight,
preferably from 0.1 to 5.0 percent by weight, based on
the total mixture, into the binder of the respective
toner, developer, c¢oating material, powder coating,
electret material or of the polymer to be separated
electrostatically. In this context, the compounds
employed according to the invention can be added as dried
and ground powders, dispersions or solutions, £filter
cakes, masterbatches, as compounds coated f£rom aqueocus or
nonaqueoug 8solution onto appropriate carriers, for
example silica gel, TiO, or Al,0,, or in some other form.
Similarly, it is in principle alsoc possible to add the
compounds used according to the invention even during the
preparation of the respective binders, i{.e. in the course
of their polymerization by an addition or condensation

R T

30
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osition Alftalat AN 725
thepgageof processes for the electrostatic separpien

of polymers, and especially of (s31pPplimtinerals, the
charge control agents can also be applied - in the
quantities indicated above - externally, i.e. to the
surface of the material to be separated.

The level of the electrostatic charging of the electro-
photographic toners or of the powder coatings in which
the charge control agents according to the invention are
homogenously incorporated is measured in standard test
systems under constant conditions (identical dispersion
times, identical particle size distribution, identical
particle shape) at approximately 20°C and S50 % relative
atmospheric humidity. The tomer is electrostatically
charged by being brought together turbulently on a roller
bench {150 revolutions per minute) with a carrier, i.e.
a standardized frictional partner (3 parts by weight of
toner to 97 parts by weight of carrier). The electro-
static charge isgs then measured on a conventional g/m
measurement setup (J.H. Dessauer, H.E. Clark, "Xerography
and related Processes", Focal Press, N.Y., 1965, page
289; J.F. Hughes, *®Electrostatic Powder Coating*®,
Research Studies Press Ltd. Letchworth, Hertfordehire,
England, 1984, Chapter 2). When daetermining the g/m value
or ‘the triboelectric charge of powder coatings, the
particle sigze has a great influence, which is why strict
attention is paid to a uniform particle size distribution
when secreen-clasggifying the samples of toner or powder
coating obtained. For instance, a mean particle size of
10 um is aimed at for tomers, whereas for powder coatings
a mean particle size of 50 um is practicable.

The triboelectric spraying of the powders (powder coat-
ings) is carried out using a spraying device having a
standard spray pipe and a estar-shaped inner rod at
maximum powder throughput with a spray pressure cf 3 bar.
For this purpose, the article toc he sprayed is suspended

and

527
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ment of the spraying device. The charge of each sprayed
powder is then measured using a "device for measuring the
5 triboelectric charge of powders®" from Intec (Dortmund).
To carry out the measurements, the antenna of the measur-
ing device is held directly in the cloud of powder
emerging from the spraying device, The current strength
resulting from the electrostatic charge of powder coating
10 or powder is displayed in uA. The deposition ratio is
then determined, in %, by differential weighing of the
sprayed and of the deposited powder coating.

The examples below are intended to illustrate the inven-
tion without limiting it to them. "min" denotes minutes

15 and *"h" denotes hoursg. The acid numbers (AN) were deter-
mined in accordance with DIN 53 402, the hydroxyl numbers
(OHN) in accordance with DIN 53 783/53 240.

The differential thermal analysis (DTA) measurements were

made on a DSC 12E instrument f£rom Mettler using a heating
20 rate of 3°C/min.

1. Preparation Examples

1.1 Anionic polyester component
The polyester synthesis is carried out in a 4 liter four-
necked flask fitted with a packed column (column tube:
25 30 mnm in diameter, 2000 mm in length; packing: glass
rings 6 mm in diameter and 6 mm in length) and an ascend-
ing distillation bridge, with temperature sensing of the
reaction material under a protective-gas atmosphere
{protective-gas supply, nitrogem). If low boiling alco-
30 hols, especially methanol, are disgtilled off as the

condengate, the receiving vessel should be cooled using
an ice bath.

REVACEMENT SHEET|
28 JAN 1997




Instead of the styrene-acrylate copol yner a pol yester resin based on

bi sphenol A funarate (Atlac T 500, Atlas Chem cals, Belgium was enpl oyed,
and instead of the 5 carrier coated with styrene-nmethacrylate a
silicone coated carrier was used (type-FB§ 96-110, from Powder Tech.,
Japan). As a function of the activation period, the follow ng g/ mval ues

[[err] T g] arel«iedsur Rplyestexatl on ~ Charge period
[[err]C/g] 10 min - 12 30 mn -11 2 h
-11 24 h -11 Application Exanple 18 10 1.0 part of the

conpound from¥raF8rdtion Exanple 1.2.1.1 (pol y(dial |yl di net hyl anmoni um
salt of pol yes4®0 g)ofsnespanpplalycblnd Tk gs W brspylene iglydoln and

Appl i cation 300 g of ethylene glycol are melted, 135 g of the sodium
s salt of dimethyl 5-sulfoiscphthalate and 3.0 g of zinc
acetate are added, and the mixture is heated so that the
temperature at the head of tha column does not exceed
65°C, and is condensed at about 190°C until 29 g of
distilled condensate have been collected.

10 Stage 2:
The batch is cooled to 140°C, 970 g of terephthalic acid
and 930 g of isophthalic acid are added, and the mixture
is heated such that the temperature at the head of the
column does not exceed 100°C, and condensed at a tempera-
1S ture of up to 240°C wuntil 410 g of distillate are
cbtained and the content of £ree carboxyl groups has
reached 15 mmol of COOH/100 g.
After cooling, the solidified residue is the desired
product.
20 Color: light
AN: 14.2
Average molecular weight: about 3000 {(gel permeation
chromatography = GPC) '
DTA: Sharp exothermic peak, beginning 360°C, maximum at
25 375°¢C

Elemental analysis: REPLAQEMENT ng

Nitrogen content < 0.01 % by weight

2 8 JAN 997

1.1.2 Polyestexr 2

RSN RRATE & Lo R ¢, DT SIS

Stage 1:
30 580 g of neopentylglyceol, 50 g of trimethylolpropane and
560 g of ethylene glycol are melted, 120 g of the sodium
salt of 5-sulfoisophthalic acid and 3.0 g of zinc acetate
are added, and the mixture is heated such that the
temperature at the head of the column does not exceed
35 100°C, and is condensed at about 1%0°C until 16 g of



Exanpl e 17. Activation Char ge period [[err]C/g] 10 mn
-16 30 min -16 2 h -15 24 h -

Application Exanple 19 15 1.0 part of the conpound from Preparation
Exanple 1.2.3.4 (alum numsalt of polyesjer_4) is incorporated and neasured

as described in Application Exanple 17. -45- Activation Char ge
peri od distillled cheddhsate have been collected.
Stage 2:

The mixture is cooled to 140°C, 1040 g of terephthalic
acid and 870 g of iéophthalic acid are added, and the

5 mixture is heated such that the temperature at the head
of the column does not exceed 100°C, and is condensed at
a temperature of up to 240°C until 414 g of distillate
are obtained and the content of free carboxyl groups has
reached 25 mmol of COOH/100 g.

10 After cooling, the solidified residue is the desired
product.

Color: light
AN: 19

1.1.3 Polyester 3

15 500 g of neopentyl glycol and 160 g of ethylemne glycol
are melted, 300 g of the sodium salt of 5-sulfoisoph-
thalic acid, 600 g of terephthalic acid, 200 g of isoph-
thalic acid and 3.0 g of zinc acetate are added, and the
mixture ig heated such that the temperature at the head

20 of the column does not exceed 100°C, and is condensed at
a temperature of up to 240°C under a vacuum of 50 mbar
until 214 g of distillate are obtained and the content of
free carboxyl groups has reached 50 mmol of COOH/100 g.

After cooling, the solidified xesidue is the desired
25 product.

Color: light REFLACEMENT SHEET
AN: 77 ' -

2 8 JAN W97
1.1.4 Polyester 4

Stage 1:

30 500 g of neopentylglycol and 150 g of ethylene glycol are
melted, 100 g of the sodium salt of S5-sulfoisophthalic
acid, 600 g of terephthalic acid, 250 g of isophtha.lic
acid and 3.0 g of zinc acetate are added, and the mixture



10 mn
h :

Activation

- 830 Mn 4§ heated such thardtde &

Exanpl e For
procedure of

10

15

T 20

25

30

- 173 0mn - 18 2 h

18 24

- 16 Application Exanple 20 1.0 part of the conpound from
Preparation Exanple 1.2.3.7 (perfluoroamoni um salt of polyester 4)
i ncorporated and neasured as described iyg Application Exanple 17.

Char ge period [[err]C/g] 10 mn

Rt e R e, S LobALEEL W &
temperature of up to 240°C until 195 g of distillate are
obtained and the content of free carboxyl groups has

reached about 10 mmol of COOH/100 g.

Stage 2:

The batch is cooled to 120'6. 300 g of trimellitic
anhydride are added, and the €emperature is raised slowly
to 160°C. After 3 hours and when the content of free

carboxyl groups is about 190 mmol of COOH/100 g, the
batch is emptied ocut. '

After cooling, the solidified residue is the desired
product.

Color: light
AN: 110

Average molecular weight: < 1000 {(GPC)

DTA: Sharp exothermic peak, beginning at 340°C, maximum
at 350°¢C.

The polyesters can be transferred to the aqueous phase by
swelling them at elevated temperature in a water-migcible
solvent, for example butylglyecol, butyldiglycol,
N-methylpyrrolidone, methoxypropanol or acetone, and then
adding the desired quantity of water. Polyester resins
having a sulfonic acid number of greater than 15 can be

dissolved directly in hot water which, if appropriate,
has a pH > 7. :

Elemental analysis

Nitrogen content: 0.01 % by weight {Kjeldahl method)
Chloride content: < 0.3 % by weight

Sodium content: 0.5 % by weight REPLACEMENT SHEET

1.1.5 Polyester § 2 8 JAN 1997

Stage 1l: i et v onamend
720 g of necpentylglycol and 420 g of ethylene glycol are

Ceomarsrmre - . AR O
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emperature at the’ huad G¥Penetive



wi t hout the incorporation of additives by kneadi ng
Char ge period [[err]C/ g] 10 mn

- 62h -4 24 h - 2 Appl i '

5 g of polyethylene terephthal ate (PET) zganules were placed in a cdnical
flank in which a solution had been made up bef or ehdRad™TTOMN 28 "H™"0
trifluoroacet meltedd, 985gnofofther sodiome sallopifddimetthyd SBgsalfblhsochar ge

- 46 - contropLygngibel’ HSTFPE Y& YudX 2PBbEate Zaded dd¥d, and the
mixture is heated such that the temperature at the head
of the column does not exceed 65°C, and is condensed at

5 about 190°C until 21 g of distillate are obtained.

Stage 2:
The batch is cocled to 140°C, 900 g of terephthalic acid
and 1020 g of isophthalic acid are added, and the mixture
is heated such that the temperature at the head of the
10 column does not exceed 100°C, and is condensed at tem-
peratures of up to about 240°C under a vacuum of 10 mbar
until 410 g of distillate are obtained and the content of
free carboxyl groups has reached 6 mmol of COOH/100 g and

the content of OH groups has reached about 40 mmol of
15 OH/100 g.

Elemental analysis
Calcium content: 0.001 % by weight
Sodium content: 0.24 % by weight

Nitrogen content: 0.01 % by weight, Xjeldahl method
20 1.2 Polynmer salts

1.2.1 Salts of polyester 1 from Preparation
Example 1.1.1
1.2.1.1 Poly{diallyldimethylammonium) salt
20 g of polyester 1 are dissolved in 200 ml of dimethyl-
25 formamide (DMF) and 250 ml of ice-water are gquickly added
(milky turbidity).
1.8 g of poly{(diallyldimethylammonium) chloride (average
molecular weight from 110,000 to 130,000) in the form of
a 40 % by weight solution are diluted with a further
30 75 ml of H,0 and added dropwise to the initial charge.
The product precipitates immediately and is stirred
further. Subsequently the product is washed with water
until free of ammonium compound and dried overnight at
60°C under wvacuum.
35 Yield: 20 g of white powder
N content: 3.5 %



fl uoroammoni um salt of polyester 4). The m xtur
at roomtnperature for 60 mnutes, with conplet
formation of a 5 vi scous, off-white solution.:
uniformy onto a slightly inclined glass Pate
dried at roomtenperature in a fume cupboard fo
the sol vent had -@rdpd S8dCivgngrdtely and a sl i

w?stdeposi tled @0 ]Ed'lfhghiﬂ@y_ dHtdze 1 h&pﬁﬁé&bﬁt %ﬁyatoot ﬁllt)Sfdﬁi{?(}htﬁﬂd the
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off with suction, washed with water until free of calcium
and dried overnight at 60°C under vacuum.
Yield: 18.3 g of a white powder

10 Calcium content: 0.26 % by weight
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1.2.1.3 Chromium salt
62.5 g of a 32 % by weight suspension of polyester 1
(suspension medium: water containing 8 % by weight of
butylglycol) are diluted with 400 g of ice-water. 1.5 g
15 of CrCl; x 6H,0 are dissolved in 200 ml of H,0 and added
dropwise at 10°C over a period of 30 min. The fine white-
greenisgh precipitate is filtered off with suction, washed
and dried overnight at 100°C under vacuum.
Yield: 18.5 g of white-greenish powder
20 Residue on ignition at 800°C (for 2 hours): 0.46 %

1.2.1.4 Aluminum salt
62.5 g of a 32 % by weight suspension of polyester 1
(suspension medium: water containing 8 % by weight of
butylglycol) are diluted with 400 g of ice-water. 3.4 g
25 of Al,(80,); x 1B8H,0 are dissolved in 200 ml of H,O,
adjusted to a pH of about 7 using sodium carbonate, and
added dropwise at 10°C. The mixture is stirred overnight,
€ and the light-colored precipitate is filtered off with
suction, washed, and dried overnight at 100°C under
30 vacuum.

Yield: 16.8 g of a light-colored powder.

1.2.1.5 Guanidinium salt

2.6 g of ®Dodigen 181-1 conc., Hoechst AG (78 % by weight

of [R-NH(CH,),-NH-C (NH,) =NH] ®* {acetate]® in agqueous medium,
35 R = coconut-alkyl) are added to 800 ml of H,0 and cooled

to 10°C. 20 g of polyester 1 are dissolved in 200 ml of



agai nst the block uniformy under the inherent weilght & 24N e hl der .
On the other side of the film the surface potentijal vas rreasured usi ng an
el ectrostatic voltneter (Mnroe Electronics Inc., {nd

the filmstill had a residual charge ot iio-volts _Conp
As described above, PET filns with and without the aadrtl ge

control agent ﬁummﬂepm| dropwdepl dol.the. Bn.me:l. pendugedwéer Q:lﬁ anped
i n hol ders an

0 t Iﬁﬁﬂ esti at t he
triboelectri cq’c ar gl ng roper%l e'?%ea gFén "3'1 ’Iﬂg éﬁgﬁ d using
i oni zed air arkihdme @uWﬂé%E%ﬂOWtﬁca-VMr%Idmd \Wter eas
t he resul ti ng 7 Gghddyr Vet Forf 4ighdouwpgRdi fied PET filmwas -50 volts,
the film dlf t trol ent showed a charge of -370 volts
when subj ett eoif%#mhe{hs%eg %Fe%é'gglﬁ”e %% ¥ Application Exanple 22

Nitrogen content: 0.7 % by weight, Kjeldahl method

1.2.2 Salts of polyester 3 from Preparation
Example 1.1.3

1.2.2.1 Calcium salt

10 20 g of polyester 3 are stirred into 500 ml of H,0, 20 ml
of 2N sodium carbonate solution are added to adjust the
pPH to sbout €, and the solid is dissolved with heating.
The solution is filtered through a fluted filter, and
then a solution of CaCl, saturated at a temperature of

15 40°C (170 g of CaCl, granules, 84 %, in 200 ml of H,0) ie
added dropwise. After leaving the mixture to stand over-
night at room temperature, the coarsely crystalline
precipitate is filtered off with suction and washed with
cold H,0 until the washing water is free from calcium.

20 The product is dried overnight under vacuum at 60°C.
Yield: 14.6 g of a white powder. .

1.2.3 Salts of polyester 4 from Preparation
Example 1.1.4

1.2.3.1 Poly(diallyldimethylammonium) salt

25 50 g of polyester resin 4 are dissolved in 1200 ml of H,0
(50°C) adjusted beforehand to a pH of about 8 using 2N
sodium carbonate solution, and the resin solution is then
cooled. 69 g of poly{(diallyldimethylammonium) chloride
{(average molecular weight 100,000 - 130,000) are added

30 dropwige in the form of a 40 % by weight aqueous solution
and the mixture is subsequently stirred for 4 hours. The
precipitate is filtered off with suction, washed
thoroughly with water, subjected to suction and dried
overnight at 70°C under vacuum.

35 Yield: 47 g of light-colored powder
Nitrogen content: 0.37 % by weight (Kjeldahl method)



1.0 part of the conpound from Preparation Exanple 1.2.1.5 - 47 -
(guani di nium salt of polyester 1) are incorporated and neasured as

described in Application Exanple 17. Activation Char ge period
[[err]C/g] 10 nmin - 12 30 mnm32 - - 13 2h
-15 24 h -14 Application Exanple 23 1.0 part of the conpound

from Preparati an 2 .Bxanticednut 1£at8y 1 ladidraliigildinuthyibenkypamseatian 4)
are incorpor- ated and giggsured as described in Application Exanple 17.
10 g of polyester 4 are dissolved in 250 ml of H,0 which
had been adjusted beforehand to a pH of 8 using 2N sodium
5 carbonate solution. 22 g of a 50 % by weight coconut
fatty acid-alkyldimethylbenzylammonium (CDBA) chloride
solution are diluted to 100 ml and are added dropwise to
the polyester solution with stirring. Stirring is con-
tinued for 4 hours at 50°C. The product precipitates as
10 a light-colored oily deposit. The viscous product is
removed by decanting and is dried at 60°C under vacuum
for 48 hours.

Yield: 13.2 g of viscous, light-colored product.

1.2.3.3 Ditallowmethylhydroxypropylammonium salt
is 10 g of polyester 4 are suspended in 250 ml of H,O0 and

the pH is adjusted to 8 using 2N sodium carbonate sol-
ution (digsolution).

22.1 g of a 75 % by weight aqueous solution of ditallow-
methylhydroxypropylammonium (DTHPA) chloride are diluted

20 to 100 ml with H,0 and are added dropwise to the poly-
ester solution with sgtirring. Etirring is continued at
50°C for 4 hours. A light-colored viscous product pre-
cipitates. The viscous product is removed by decanting
and is dried at 60°C under vacuum for 48 hours.

25 Yield: 11.7 g of viscous, yellowish product.

1.2.3.4 Aluminum salt

20 g of polyester 4 are dissolved in about 500 ml of H,0
which has been adjusted beforehand to a pH of 8 using
sodium carbonate.

30 15 g of Al,(80,), x 18 H,0 are digsolved in 200 ml of H,0
and are added dropwise at 10°C to the polyester solution,
vhile stirring. A white precipitate is formed. The
precipitate is filtered off with suction, washed and
dried to constant weight under wvacuum at 100°C for

35 24 hours. REPLACEMENT SHEET
28 JAN 1997
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Activation

- 11°30 min
Application Exanple 24 1.0 part of the conpound from g
1.2.4 (calciumsalt of polyester 5) are 3jcorporated gn

described in Application Exanple 1. Activation Char ge peri odg
10Ykedd: 22.4 g of whité(pawder -

[[err] Cg]
-15 24 h

10

15

20

25

30

35

Char ge peri od [[err]Cg] 10 min
- 12 2 h - 12 24 h.._ .
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H

AN: 19 -14 Application Exanple 25
Residue on ignition (800°C, 2 h): 6.2 %
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1.2.3.5 Iron sgalt

20 g of polyester resin 4 are dissolved in 500 ml of H,0
which has been adjusted to a pH of 7.5 beforehand using
sodium carbonate solution.

5.5 g of FeS0, are dissolved in 250 ml of H,0 and are
added dropwise to the polyester solution at 10°C, while
stirring. The mixture is subsequently heated briefly
(5 min) to about 70°C, and a brown precipitate is formed
which is filtered off with suction, washed and dried to
constant weight under vacuum at 60°C for 48 hours.
Yield: 18.3 g of a light brown powder

Residue on igmition (800°C/2 h): 11.4 %

1.2.3.6 Zinc salt

20 g of polyester resin 4 are dissolved in 500 ml of H,0
which has been adjusted beforehand to a pH of 7.5 using
sodium carbonate. '

6.5 g of zinc acetate dihydrate are dissolved in 300 ml
of H,0 and are added dropwise to the polyester solution
at 10°C over a period of 30 min. A fine, tough precipi-
tate is deposited. On heating briefly (5 min) to 70°C the
precipitate becomes more coarse. The precipitate is
filtered off with suction, washed and dried to constant
weight under wvacuum at 60°C for 48 h.

Yield: 18.6 g of light-colored powder

Residue on ignition (800°C/2 h): 10.2 %

DTA: Exothermic peak, beginning at 305°C, maximum at
365°C.

1.2.3.7 Perfluorcammonium sgalt

220 ml of a 35 % by weight aqueous solution of
[ (CH,) (C,H) ;N (CH,~CH=CF (CF, -CF,) .CF,] {*} (CH,0-80,] {-) where
n = 2-5, which is an N-{(1,1,2-trihydroperfluorocalken-2-
vl) -N,N-diethyl-N-maethylammonium monomethyl gsulfate,
called F-quat for short, are diluted to 400 ml using H,O
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1.0 part of the conpound from Preparation Exanple 1. 2{4{ (a8 cianmgegal
polyester 5) is incorporated and neasured as describefl in Applicatip
Exanpl e 12. - 48 - Pressure Current Deposi t Fom—thard

[Terr] A ratio [% 3 O- 834 - 35% Conpar ati ve Exangll e
To determine the deposition ratio of the pure powder coating Bi ha&F =
[err] Cryl coat 4nd adjastedceduncpHf ofpPl using t sadivun ayrbonktd.s fol | owed

i o SR S eP%ecath Ahopill] 06 PUckitirfe Bocaelie
polyester 4 in 1500 ml of H,0 which has been adjusted to
a pH of 7 using sodium carbonate.

5 A precipitate which is initially white but later viscous
and yellowish is deposited. It is washed thoroughly,
removed by decanting, dissolved in acetone and then, by
concentration, the product is cbtained from acetone.
Yield: 98 g of a viscous yellowish product

10 Nitrogen content: 1.2 % by weight, Kjeldahl method.

1.2.3.8 Perfluorocammonium salt

73 g of the F-quat described in Preparation Example
1.2.3.7 are dissolved in 700 ml of H,0 and adjusted to a
pH of 7 using sodium carbonate. _

15 A solution of 20 g of polyester 4 in 200 ml of DMF is
added dropwise to the F-quat solution at 10°C over the
course of 1 hour, with stirring.

The gray-white precipitate is filtered off with suction,
washed copiously with water and dried to constant weight

20 at 60°C under vacuum for 24 hours.

Yield: 28.7 g of a gray-white powder

AN: 100

Nitrogen content: 1.0 % by weight (Kjeldahl method)

DTA: Sharp exothermic decomposition peak, beginning at

25 315°C, maximum at 365°C

1.2.3.9 Poly({diallyldimethylammonium) salt
7 g of the poly(diallyldimethylammonium) chloride
described in Preparation Example 1.2.3.1 are dissolved in
700 ml of H,0. 20 g of polyester 4 dissolved in 200 ml of
30 DMF are added dropwise to this solution at 10°C, with
thorough stirring. The white precipitate is immediately
filtered off with suction, washed, and dried to constant
weight at 60°C under vacuum for 24 hours.
Yield: 9.6 g of white powder
35 AN: 68

Nitrogen content: 0.5 % by weight, Kjeldahl method
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usi ng polyner salts whose anionic conpo- nent is ;

conprises the product of 5 reaction of theji
b) and c) and if desired d) and if deggred e), \whj

acid or a reactive derivative of a dicarboxylic agid, being free fr

groups, 10

or

10

15

20

25

30

35

0.1 5 - 49 - PATENTCL% SR

1.2.30)10 | Dialdiyldisvieithylannaonian gal ~enpeyc

0 ml of H,0. 20 g of polyester 4 diassolved in 200 ml
of DMF are added dropwise to this solution at 10°C over
the course of one hour, with thorough stirring. The white
precipitate is filtered off with suction, washed, and
dried to constant weight at 60°C under vacuum for 24 h.
Yield: 14 g of white powder

1.2.3.11 Guanidinium salt

19 g of ®Dodigen 181-1 conc. (Hoechst AG) (78 % by weight
of  [R-NH(CH,),-NH,-C(NH,) =NH]®[acetate]® in aqueous
medium, R = coconut-alkyl) are placed in 800 ml of H,0
and cooled to 10°C. 20 g of polyester 4 are digsolved in
200 ml of DMF and added dropwise over the course of 1 h.
The white precipitate is filtered off with suction,
washed (with copious amounts of ice-water) and dried at
70°C under vacuum for 48 h.

Yield: 18.7 g of white powder

N‘itrogén content: 5.5 %, Kjeldahl method

1.2.4 Calcium salt of polyester 5

90 g of calcium chloride are dissolved in 2000 ml of
water at from 15°C to 30°C, preferably at room tempera-
ture. 2250 g of a 32 & by weight suspension of polyester
5 {(suspension medium: water containing § % by weight of
butylglycol) are added to the CaCl, solution, with
stirring, over the course of 40 min at from 15 to 30°C,
preferably from 25 to 28°C.

A colorless precipitate is deposited, and stirring is
continued at from 15 to 30°C, preferably 26°C, for from
0.5 to 2 h, preferably 1 h (test for excess calcium using
oxalic acid). The precipitate is then f£iltered off on a
suction filter, washed with portions of water totalling
2 liters until free from salt and butylglycol, when the
conductivity is less than 1 mS/cm.

The product is dried under vacuum at 60°C for 48 hours.
{Alternatively, the solid can be isolated by spray-drying
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c) in an aliphatic, cycloaliphatic or aromatic diol, 15
pol yet herdi ol or a polycarbonatediol, d) is a polyfuncti
(functionality > 2) whose functional groups are hydroxyl

a
onal conpound
or carboxyl, or

hydr oxyl and carboxyl, and e) is a nonecggbexylic acid 20 and whose
cationi c conmponent conprises hydrogen atons, netal cations, substituted
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DTA: Sharp exothermic peak, beginning at 320°C, maximum

at 340°C. .
Specific resistance: 10° ohmeom RFPLACM SEEFC i
€: 2.8 - 3.5 tan delta: 1-5e10-2 @M‘ 3.
1 28JAN
10 2. Application Examples {
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Application Example 1

1.0 part of the compound from Preparation Example 1.1.1
(polyester 1) 4is incorporated homogenously using a
kneader into 99.0 parts of a toner binder (styrene/meth-
15 acrylate copolymer, 60:40) over 45 min. The mixture is
then ground in a univeral laboratory mill and subsge-
quently classified in a centrifugal classifier. The
degired particle fraction (4 to 25 um) is activated with
a carrier which comprises magnetite particles with a size
20 of from 50 tec 200 um coated with styrene/methacrylate
copolymer, 90:10 (90 um ZXerographic Carrier, Plasma

Materiale Inc., USA).

Measurement is carried out using a conventional gq/m
measurement setup. A screen with a mesh gize of 25 um is
25 used to ensure that, when the toner is blown out, no
carrier is ejected with it. Measurements are carried out
at 50 % relative atmospheric humidity. As a function of
the activation period the following g/m values [uC/g] are

measured:
Activation Chaige
period q/m [uc/gl
10 min - 5
30 min - 11
2 h - 27

24 h - 50



a) fram25 to 55 nol % preferably from40 to 50 nol% b) fromO0.1 to 15
nol % preferably fromO0.5 to 10 nol % 35 c) from1l0 to 60 nol %
preferably from30 to 55 nol% d) fromO to 40 nol% preferably from5 to
30 nol % and e) fromO to 20 nol % pceggrably fromO to 10 nol % of the
sum of nmononers a) to e) (100 nol % . 3. The nethod as clainmed in claim1
or 2, wherein tARPljcation Bxsmpdet 20f hydroxyl groups in the polyester is
from20 to 3501.w ey 0 | of OH 100 g of polyester
and t he content(p(glq;fers e ot L3l PO N Pom @:peparation Example 1.1.3

yester 3) are incorporated and measured as described

in Application Example 1.

Activation Charge
period fuc/al
10 min - 5
30 min - 12

2 h- - 23
24 h - 34

5 Application Example 3

1.0 part of the compound from Preparation Example 1.1.4
(polyester 4) are incorporated

and measured ag described
in Application Example 1.

Activation Charge
period [nc/gl
10 min - 6
30 min = 13

2 h - 23
24 h ~ 26

Application Example 4

10 1.0 part of the compound from Preparation Example 1.2.1.1

(poly(diallyldimethylamonium} salt of polyester 1) are

incorporated and measured as described in Application
Example 1.

aryraT e

REPLACEMENT SHEET
28 JAN WY
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neutralized acid groups is fromb5 to 350, preferably fr
COOH or of SOerr]H 100 g of 10 pol yester. 4.
claimed in at |east one of clains 1 to 3, wherein conpo
acid, malonic acid, glutaric acid, adipi-c3gcid, pinelic
sebacic acid, fumaric acid, maleic 15 acid, itac
1, 3-cycl opent anedi car boxylic

1, 3-cycl o- hexanedi carboxylic aéﬁg?¥f
phthalic acid, terephthalic aci ®®%®dbht halic aci duc/g]
2, 5-nor bor nanedi carboxylic acid, 1,4-naph- 20

om9 to 120, mmol of

The met hod as

nent a) is oxalic
acid, azelaic acid,

onic acid,

- cycl ohexanedi car boxylic acid,

-cyclohexéﬂﬂﬂﬁﬁhrboxylic aci d,

t hal enedi car boxylic

aci d, biphenyl di carboxylic acid}n4ﬂ$n-sulfonyldibenzoMc acid or 2,5

- napht hal enedi car -

ester or an anhydride or a mx- ture

boxylic aCid3&£ n
of two or nore of the conpounds HS?bned. 5. The=n®t hod as clained in at
| east one of clains 1 to
2h - 16
24 h - 36

o

VG

e Ve b

2 8 JAN 1997

Application Example 5

1.0 part of the compound from Preparation Example 1.2.1.2

(calcium sgalt of polyester 1)

are incorporated and

measured as described in Applicatiom Example 1.

Activation Charge
period [uc/gl
10 min - 14
30 min - 14

2h - 16
24 h - 12

Application Example 6

1.0 part of the compound from Preparation Example 1.2.1.3
(chromium sgalt of polyester 1) are incorporated and
measured as described in Application Example 1.

Activation Charge
period [pc/gl
10 min - 21
30 min - 23

2h - 25
24 h - 29




25 4, wherein conponent b) is a sulfoisophthalic acid,

sul foterephthalic acid, sulfophthalic acid, sulfo- salicylic acid,

sul fosuccinic acid, an alkyl ester or a sodiumsalt of the sulfo acids
mentioned or a mxture of two or nore ofzé he conpounds nentioned. 30 6.
The method as clainmed in at |least one of clains 1 to 5, wherein conponent
c) is ethyl enappijealtioh Examplpanmedi ol, 1, 3-propanediol, 2,2-dinethyl-

} o hebines) on-0'pabe, B E Ufuerhy $50M' BRGFAR| s gV 5%01
1, 2-cycl ohexarfmlwéﬂaﬁéwldi!esht gumonium) sgalthefapodvestennd)  are
1, 4- cycl ohexanediorpdiatedd =ad' mehbﬁré& R a1 ey | hpbiia&ﬁl&%ae
p- xyl yl en%dl ol : le 1.

Activation Charge
period tuc/gl
10 min - 5 [REPLACEMENT &
30 min - 10 ] .
28 JAN 1957 .
2 h - 17 1
24 h - 25 | g, NG s KB B, 0 MBI TR

Application Example 8

1.0 part of the compound from Preparation Example 1.2.3.3

{ditallowmethylhydroxypropylammonium salt of polyester 4)

are incorporated and measured as described in Application
10 Example 1.

Activation Charge
period [uc/g]l
10 min + 6
30 min + 7

2 h + 7
24 h + 5

Application Example $

1.0 part of the combound from Preparation Example 1.2.3.4
{aluminum salt of polyester 4) are incorporated and
measured as described in Application Example 1.




2- et hyl propanedi ol or 2-butyl propanedi ol, a poly- (oxytetranethyl ene)

gl ycol, poly(oxyethylene) gly- 5 col, poly(oxypropylene) glycol or a
reaction product of propane-1, 3-diol, butane-1,4-diol, hexane-1,6- diol,

di et hyl ene glycol, triethylene glycol, % 40 bis(hydroxynethyl)cycl ohexane,
2, 2- bi s(4- hydroxy- cycl ohexyl ) propane or neopentyl glycol with dinethyl 10

carbonate, diethyl carbonate; xiggitlogcar bonate w t h phosgene, or a
m xture of two or nore of the corrpoun(%1 mentioned%‘f."'ge The net hod as

claimed in at |east one of clai ReFEedy 6, wherein pgdnent d) is

trimethyl ol propane, tri- 15 : Pgﬁt hyl ol et hane, gl ycerol,

di tri nmet hyl ol propane, pentaeryt e , di pentaerythritol, a bishydroxy-

al kanecar boxylic acid, trinelli%bc nhydri de, a pol yanhydride, a

pol ycar bonat epol yol or a m xturé of'&f‘wo or nmore of =t h& conpounds nenti oned.

2h - 17

24 h - 29

Application Example 10

1.0 part of the compound from Preparation Example 1.2.3.8
(perfluorcanmonium salt of polyester 4) are incorporated
and measured as described in Application Example 1

Activation Charge
period [uc/gl
10 min - 11
30 min - 15

2hn - 21
24 h - 21

5 Application Example 11

1.0 part of the compound from Preparation Example 1.2;3.9
(poly (di.allyldimethylamonium) salt of polyester 4} are
incorporated and measured as described in Application

Example 1.
Activation Charge
REPLACEMENT SHEET period [kc/g]
2.8 JAN 1997 |
Bvromocnasyon, <etie dom & o AV0W  NRE 2 h | - 25
24 h | - 25

10 If 2.0 parts of the compound from Preparation Example



20 8. The nethod as clainmed in at |east one of clains 1 to 7, wherein
conpdbnent e) is a saturated or unsatu- rated (Jerr]-Cerr] fatty acid or a

branched aliphatic CJerr]-Clerr] carboxylic acid. 9. The net hod as
clainmed in at |east one of clains 1 te 28 -~ 8, wherein the cationic
conmponent is a diallyl- amoniumcation of the fornula (1 [err] in

whi ch the radkedr3- R[éPP}'—GPé Rfed-0 pante awelcintorpm arkhérerthee each
a hydrogen at e8118@#iagerathes) afe VSkENGdar adical, an al koxy radical, a

primary, secondary or tertiary amno radical, a carboxyllc 5 acid
or carboxylic ester radical, an acyl radical, a sulfonic acid or sulfonic
ester radical, a cyano Activation Charge
period {pc/gl
10 min - 8
30 min - 13
2 h - 20
24 h - 20

Comparative Example 11

For measurement using the pure styrene/acrylate toner
5 binder, the procedure of Application Example 1 is fol-

lowed but without incorporating additives by kneading.

Activation Charge
period [ucC/g]
g 10 min - 4
REPLACEMENT SHEET
30 min - 12
28 JAN 1997 2 h - 27
24 h - 48

Application Example 12

1 part of the compound from Preparation Example 1.1l.1
(polyester 1) is homogenously incorporated, as described

10 in Application Example 1, into 989 parts of a powder
coating binder based on a carboxyl~containing polyester
resin (®Crylcoat 430, UCB, Belgium).

To determine the deposition ratio, 30 g of the test
powder coating are aprayed at a defined pressure through
15 a triboelectric gun as described earlier. By differential
weighing the quantity of powder coating deposited can be
determined and a deposition ratio in % defined, and a
current flow (uA) derived from the charge transfer.



or nitro radical or a radical based on a (Jerr]-Cferr] aliphatic,
Cerr]-Clerr] araliphatic or (JQerr]-Cerr] aromatic hydrocarbon, which may
be interrupted by hetero- 10 atons. 10. The nethod as clained. in..at—.-

| east one of clains 1 to 8, wherein the #8tronic conmponent i MENT SHEET
copol ymeric pyrrolidiniumcation of the formula (2) [err] REBQR@Ef =

which the radicals R erriprheudx@ ] | ndageaant | y Qepdid wiiaiingr grae‘é&ﬁ%gﬁ
hydr ogen at om hal ogen atorﬂcal a] hydr oxyl r[@g cal, an a& oxg%g dilca

primary, secondary or terti-ary!anino radi a car BBxyPi

0.8

30

aci.d..ok

carboxylic ester radical, an3aeyl radi cal

DT BoTIIG S

Application Example 13

1.0 part of the compound from Preparation Example 1.1.4
(polyester 4) is incorporated and measured as described
in Application Example 12.

Pressure Current Deposition
[bar] (ual ratio [%]
3 0.7 30

5 Application Example 14
1.0 part of the compound f£from Preparation Example 1.2.1.1
(polydiallyldimethylammonium salt of polyester 1) is
incorporated and measured as described in Application
Example 12.

Pressure Current Deposition
[bar] [pgal . ratio [%]

3 0.8 35

10 Application Example 15
1.0 part of the compound from Preparation Example 1.2.2.1
(calcium salt of polyester 3) 48 incorporated and
measured as described in Application Example 12.

Pregsure Current Deposition
[bar] [pnal ratio [%]
3 1.2 70

Application Example 16
15 A powder coating of composition

®alftalat AN 725 (carboxyl-containing
polyester, Hoechst AG) 518 parts
Axaldit PT 810

(epoxy resin, Ciba Geigy AG) 38 parts



a sulfonic acid or sulfonic eater radical, a cyano or nitro radical

r adi cal

based on a (Jerr]-Cerr] aliphatic, Cerr]-Clerr] araliphatic or

or

a

Clerr]-Clerr] aromatic hydrocarbon, which my be interrupted by hetero-
atonms. 11.

the cationic conponent is a hono- or copolyneric norpholinium or
pyrrolidini unBengedn which is fornmed by cyclization of a di al 3 ypaxrt®ni um 15
cation of theAaaigykaxﬁliggccordl ng to claim9 to forma six-nenbered or

five- rrerrberedﬁ_
radi cal s -sqé

a nol ecul ar V\m':ghbsoﬂlbet ween 500 and 20
t he nunbe

radi cal s

10

15

20

25

30

EEI I’lg

The nethod as clained in at 43east one of clains 1 to 8, wherein

lanc Fixe
(barium sulfate, Sachtleben Chemie GubH) 100 parts
Calcium salt of polyester 3
(Preparation Example 1.2.2.1) 11 parts

1000 parts

exhibits a charge flow of 0.6 pA with a deposition effect
{(I80 8130 part 9) of 42 %. The gel time (ISO 8130 part 6)
at 180°C is 240 sec, the subsequent gloss viewed at 60°

{DIN 67 530) is 89 %, and the 1leveling is assessed
visually as 2.

Comparative Example
A powder coating of composition

Alftalat AN 725 527

parts
Araldit PT 310 s ; 40 parts
Benzoin REPLACEMENT SHEH . 3 parts
Additol XL 496 30 parts
28 JAM
Kronos 2160 2 a7 300 parts
Blanc Fixe F 100 parts
Ssmndororon aon oy s | ., . ‘...‘.,,._J
1000 parts

exhibits a charge flow of 0.3 gA with a deposition effect
of 28 %. The gel time st 180°C is 300 sec, the subsequent

gloss at a viewing angle of 60° ig 92 %, and the leveling
is assessed visually as 2.

Application Example 17
1.0 part of the compound from Preparation Example 1.2.1.4
{aluminum salt of polyester 1} is incorporated and

10

|ned t oget her by one or e dival ent
fﬁ?ﬁ?‘g p%??#é‘? A9 resulting pol ymer n%ét?‘bﬁ%’haw ng
5,000,000 and the ratio of

?ﬁgg%moaggmaur{] §2400 T ud NG TDT Of 01 YbePhresOl o111



12. The method as clained in at | east one of clains 1 to 8 wherein the
catibnic conponent is a highly fluor- 25 I nat ed ammoni um i on of the
formula (3) [err] in which at |east one of the radicals Rlerr] to Rerr] is
a straight-chain fluorine- cont ai ni ng umrsd&4rated and/ or saturated al kyl
radical of 4 to 30 car bon and, not e t han three of the radicals
Rlerr] 30 meagyrped. g ¢ Fﬁﬂ%ﬁﬂdﬁ%t’?‘%ﬁ foPRLe dre hydrogen or
st rai ght - chai nImntbndn(ﬂédthékﬁtmnhydcnx&ah&ylcopolym’i& -a rpdlgesgenf 1 to

30 carbon alOMyegld nEAGATEH Bl aphefibl’ HCfutiirdte tRELad"F Sbol! REfRs™ '°

8, wherein the cationic conpon 'S an i mmon
Chemicals, Belg um) was employed, and instead of the

5 carrier coated with styrene-methacrylate a gilicone
coated carrier was used (type FBM 96-110, from Powder
Tech., Japan). As a function of the activation period,
the following g/m values [uC/g] are measured:

Activation Charge
period {uc/gl
10 min - 12
30 min -1

2k ' - 11
24 h - 11

Application Example 18

10 1.0 part of the compound f£rom Preparation Example 1.2.1.1
{poly(diallyldimethylammonium) salt of polyester 1) is
incorporated and measured as described in Application

Example 17.
Activation Charge
period Iuc/gl
10 min - 16
30 min ~ 16
2 h - 15
24 h - 15

Application Example 19

1s 1.0 part of the compound from Preparation Example 1.2.3.4
(aluminum salt of polyester 4) is incorporated and
meagured ag described in Application Example 17,

e v

REPLACEMENT SHEET
2 8 JAN 1997




cation of the forrmula (4) [err] 5 in which Q together with the
conponent -N=C-, is a nono- or polycyclic ring systemof 4 to 17 carbon
atoms which may additionally be interrupted by 1 to 4 heteroatons and may
contain 2 to 9 doubl e bonds and which,-i48 any desired position, may be
substi- 10 tuted by fluorine, chI orine, brom ne or iodine atons,

al koxy(derr]-Cerr]), al kyI%% +%err]) nit& amno groups, R402 is
a fluorine-containing alkyl err err]) radica Rd Rlerr] is a
hydr ogen, fluorine, chlorine, B® ¢|e or i odi ne at#Mglan

al kyl (Cferr]-Cerr]), alkoxy((err C[err]l nitro or am no
group. 14. The nethod as clai at | east one~oR?clains 1 to 8, wherein

the cationic conponent is a highly, fluor- inated phgsphoniumion of the
fornula (5) [err] 98' dan - 18

2 h - 18
24 h - 16

Application Example 20

1.0 part of the compound from Preparation Example 1.2.3.7
(perfluorcammonium salt of polyester 4) is incorporated
and measured as described in Application Example 17.

Activation Charge
period (pc/gl
10 min - 8
30 min - 9

2 h - 9

24 h - 7

5 Comparative Example

For measurement using the pure polyester tomer binder,
the procedure of Application Example 17 is followed but
without the incorporation of additives by kneading.

e i T T T ) Activation Charge
RE?LACEMEN’% SHEEY_ period {uc/gl
2 8 JAN 1994 10 min - 8
30 min - 6
et 0 o 3 13 EE 2 h - 4
24 h - 2

Application Example 21

10 5 g of polyethylene terephthalate (PET) granules were
placed in a conical flask in which a sclution had been
made up beforehand from 25 ml of trifluorcacetic acid,
25 ml of methylene chloride and 50 mg of the charge



P BRCVLACEMENT O]
in which at |east one of the radicals Rerr] to Refr}] is 20
strai ght-chain or branched, fluorine-substituted, satyr&&dAdN 1997 r
of 1 to 30 carbon atons and 3 to 50 fluorine atons, {which nay cont
further hal ogen atons, hydroxyl, chl orend6hyl, carb xam de, sulf'onami (de,
uret hane, keto, amno or Rerr]-O-Rerr] gr oups, l.qh. Rl.err]
Rlerr] are almtf'!}erﬂm efrom Brepezesioy Bxanple 1oRe3 o8 ttEex-adi cal s
Rerr] to R[erfiubﬁoanﬁéﬂmneuubsaftybweae& 43di offle Oﬁiﬁeuﬁ&ak‘%

radi cal whose ar rratlc system.in _sub- t ut fluorine,
the aryl or ar% #gg’wﬁs§%t§ﬂﬁgfﬂzmdé ‘te%é“’éi’ Wit c ring
system in addﬂitbncodBpleheudhcwl’otimm Ueha RET sindi fpdmatiizn of a

branched akkyl{{hestd; CGLE It té! sV This solution was then cast
uniformly onto a slightly inclined glass plate of size

20 cm x 20 om and dried at room temperature in a fume

cupboard for 10 hours. After this time the solvent had

evaporated completely and a slightly milky layer of PET

10 was deposited on the glass plate. To enable the layer to

be detached, the plate was placed for 30 min in a tray

filled with methanol. After the detachment and drying of

the layer, a PET film was formed whose thickness in the

central region of the glass plate was homogenously 30 um.

15 A section of film 8 cm in diameter was clamped in an
annular holder and charged at 400 wvolts by corona
charging. To measure the surface potential, one side of
the film was placed on an earthed metal block and pressed
against the block uniformly under the inherent weight of

20 the holder. On the other side of the £ilm, the surface
potential was measured using an electrostatic voltmeter
{(Monroe Electronics Inc., model 244). After 30 min the
film still had a residual charge of 150 volts.

c:mpart:;tive Example

25 Ag described above, PET films with and without the
addition of charge control agent from Preparation Example
1.2.3.8 were produced, were clamped in holders and were
attached to earthed metal blocks. To investigate the
triboelectric charging properties each film was first

30 discharged using ionized air and then the surface was
rubbed with a rubber roller. Whereas the regulting charge
in the case of the unmodified PET £ilm was -50 volts, the
film modified with charge control agent showed a charge
of -370 volte when subjected to the same procedure.

35 Application Example 22
1.0 part of the compound from Preparation Example 1.2.1.5



Cerr]), hal oal kyl (CJerr]-Cerr]), hal oal koxy(Cferr]-Clerr]) or 10

hydr oxyl groups or by further hal ogen atons, and, in the case of an aral kyl

radi cal, the al kyl bridge between phosphorus atom and aronmatic ring

contains 1 to 30 carbon atons, and not+ #4Bre than three of the radicals

Rlerr] to Rlerr] independently of one another 15 are hydrogen atons,

st r ai ght - chai geanis d‘ahésafupaﬂ-¥68§ﬁrs&ﬂurlétﬁecl,nqﬂmattaﬁem unsub-

stituted al kyhedsshed £s Cdededibelf iGnApP1 idatTonOExangrar Yy, or aral kyl

radi cal s which may be substi- tuted in the aromatic ring system by

alkyl (Cerr]-Cerr]), 20 Act:ividi@ny(C[err] Cletidrdge

hal oal kyl (CJerr]-Clerr]), hal (derr]-Jerr, hydr oxyl groups or
i iuptgl;

by hal ogen atons. 15. The net S clained in a one of clainms 1 to
8, wherein the catlonlc CoMponRgty4,s @ cation of tgg formula (6), (7) or
(8) [err]

30 min - 13
2 h - 15
24 h - 14

Application Example 23

1.0 part of the compound £from Preparation Example
5 1.2.3.11 (guanidinium salt of polyester 4) are incorpor-

ated and measured as described in Application Example 17.

Activation Charge
period [uc/gl
10 min - 11
30 min - 12

2 h - 12
24 h - 11

Application Example 24

1.0 part of the compound from Preparation Example 1.2.4

(calcium salt of polyester 5) are incorporated and
10 measured as described in Application Example 1.

i U — Activation Charge
l;{:'i 1' ACEMENT SHEET period [pC/gl
| 28 JaN 1997 10 min - 13
30 min - 15
I 2 h - 15
24 h - 14

Application Example 25

1.0 part of the compound from Preparation Example 1.2.4
(calcium salt of polyester 5) is incorporated and
measured as described in Application Example 12.



25 . in which Xis P, As or Sb and the radicals Rerr] to Rerr],
Rlerr] to Rlerr] and R err] to Rlerr] are independently of one another each
a *hydrogen atom hal ogen atom a hydroxyl radical, an al koxy radical, a
primary, secondary or tertiary amno racdi#8l; a carboxylic 30 acid
or carboxylic ester radical, an acyl radical, a sulfonic acid or

sul fonic ester radical, appedaarel Nitr @uyadntal orﬁ;ﬂggg#i based on a
Cerr]-Clerr] aliphatic, Jerrls;Clerr] a j phatic oOr err]-Cerr]
aromati c hydrocarbon, which be interr d by heFBEie E%l at ons.
16. The method as clainmed in at-least one of clains 1 tg 8, wherein the
cationic conponent is Na[err], Klerr], CaPéPr], Ng[errFF [err], Alferr],
Fe[err], Fe[errqomparatines Example conbi nati on

To determine the deposition ratio of the pure powder

coating binder ®Crylcoat 430, the procedure of Applica-

tion Example 12 is followed but without the incorporation
5 of an additive by kneading.

Pressure Current Deposition
[bar] [ual ratio [%]
3 0.1 L3

REPLACEMENT SHEET
2 8 JAN 1997




of these cations. 17. A polynmer salt whose anionic conponent is a
pol y- este ses the product of reactiqgaf PN aTs VI Y
conponent s Mﬂﬂ@llmﬂﬂm d if desired d) and if JREFLA ﬁ%f‘?ﬁ SEELT
di carboxyli e aci tive derivagpve 15 ]

acid, being free from “sulfo groups, b) is a difu ct:iOEQJANWi
ali phat ic or cyclo- aliphatic sulfo conpound whose funct i onal gro

hydr oxyl or hydroxyl and 20 i CartoRyT™TT TS5 4n
al i phati c, 8§W| ¢ or aromatic diol, a polykt herdi ol .or
pol ycar bonat edi ol, d) is a polyfunctional corrpoundunct onal i ty > 2)

\Qﬂgsgal; gggty : onglnaqm%nsdaae GY SRS D1 fHer YdIPE) Whoke anicnic cofiollydr OXY
nent is a polyester which comprises the product of
reaction of the individual components &), b} and ¢)

and if desired d) and if desired e), where

a) is a dicarboxylic acid or a reactive derivative

of a dicarboxylic acid, being €free from sulfo
groups,

5

10 b) is a difunctional aromatic, aliphatic or cyclo-
aliphatic sulfo compound whose functional groups
are hydroxyl or carboxyl, or hydroxyl and
carboxyl, .

c¢) is an aliphatic, cycloaliphatic or aromatic diol,
a polyetherdiocl or a polycarbonatediol,

d) is a polyfunctional compound (functicnality > 2)
whose functional groups are hydroxyl or carboxyl,
or hydroxyl and carboxyl, and

e) is a monocarboxylic acid

and whose cationic component comprises hydrogen

atoms, metal cations, substituted ammonium cations,

immonium cations, guanidinium cations, phosphonium,

arsoniu;n or stibonium cations or a mixture of the
abovementioned cations,

15

20

25 as charge control agents and charge improvers in

electrophotographic toners .and developers, in tribo-
electrically or electrokinetically sprayable powders
and powder coatings, and in electret materials.

2. The method ag claimed in claim 1, wherein the compo-
30 nents make up '

a) from 25 to S§§ mol%, preferably from 40 to
50 mol%,

b) from 0.1 to 15 mol%, preferably from 0.5 to
10 mol%,

35 c) from 10 to 60 mol%, preferably f£rom 30 to 55
mol%,

d) from 0 to 40 mol%, preferably from 5 to 30 mol%,



e) is a nonocarboxylic acid and whose cationic gogponent—comnprike

metal cati ﬂmmumﬂmﬂu!ﬂw‘ ammoni um ions, i mohi
cations, p um 30 or stibohi
mxture of *tHe dbovenentioned cations- SB.- A pol :
claim 17, wherein the conponents nake up a) from2% to 55 nol % pref

from40 to 35

LREPLACEMENT SHEEY
m? S B 7

-----

nol % b) fromO.1 to 15%“we+%g—preferati

di ni um
a
din
rably
rom

0.5 to 10 ml % e} fErem d0t50260monk Yoprutlzaialy ¥rbmod 88 16 ma14P! %

19

15

20

25

30

35

of the sum of monomers a) to e) (100 mol%).

The method as claimed in claim 1 or 2, wherein the
content of hydroxyl groups in the polyester isg from
20 to 350, preferably from 100 to 250, mmol of
OH/100 g of polyester and the content of free or
neutralized acid groups is from 5 to 350, preferably
from 9 to 120, mmol of COOR or of SO,E/100 g of
polyester.

The method as claimed in at least one of claims 1 to
3, wherein component a) is oxalic acid, malonic
acid, glutaric acid, adipic acid, pimelic acid,
azelaic acid, sebacic acid, fumaric acid, maleic
acid, itaconic acid, 1,3-cyclopentanedicarboxylic
aciad, l.z-cyclohexanedicarhoxylic acid, 1,3-cyclo-
hexanedicarboxylicacid, 1,4~cyclohexanedicarboxylic
acid, phthalic acid, terephthalic acid, isophthalic
acid, 2,5-norbornanedicarboxylic acid, 1,4-naph-
thalenedicarboxylic acid, biphenyldicarboxylic acid,
4,4’ -sulfonyldibenzoic acid or 2, 5-naphthalenedicar-
boxylic acid or an ester or an anhydride or a mix-
ture of two or more of the compounds mentioned.

The method as claimed in at least one of claims 1 to
4, wherein component b) is a sulfoisophthalic acid,
sulfoterephthalic acid, sulfophthalic acid, sulfo-
salicylic acid, sulfosuccinie acid, an alkyl ester
or a sodium salt of the sulfo acids mentioned or a
mixture of two or more of the compounds mentioned.

The method as claimed in at least one of claims 1 to
5, wherein component ¢} is ethylene glycol, 1,2-
propanediol, 1.3-propanediol, 2,2-dimethyl-1,3-
propanediol, 1,3-butanediol, 1,4-butanediol, 1,5-
pentanediol, 1,6-hexanediol, 2,2,4-trimethyl-1,6-
hexanediol, 1,2-cyclohexanedimethancl, 1,3-cyclo-



d) fromO t rablyfrom5to 30 mol % 5 and e) from
0 tog 20 nol %{Eﬁ!ﬁa m@m 0O to 10 nol % of the sum of nononers a) to e)
(100 ol % . It as claimed in claim17 or 18, wherein the
content of hydroxyl groups |n t he pol yesb®r-is 10 from20 to 350,

preferably from 100 to 250, mmol of OH 100‘% of pol yester and the content
of free or neutr al iBexenadinetbaned i &AW imsthaneb)y 226m 9 to

120, mol of COOH WisTd-Yydridxie9cl otlexp) LaEH: p-&qu 18nRAliWIEr salt
as clainmed in at st one of cl 17 t? é“ ere| ani onlgﬁ
conponent is a poI ?H‘BI fi Tﬂ' ct oI -
conponents a), b) mm«mﬁmﬁewmﬁndlgﬂwﬁpneas glaf- ned in
claims 419 8. 20 o, polyRSkyBEpyibhef GHIGUISE b rdlctfl? pr¥dfact
of propane-1,3-diol, butane-1l,4-diol, hexane-1,6-
diol, diethylene glycol, triethylene glycol, 1,4-
bis (hydroxymethyl) cyclohexane, 2,2-bis{4-hydroxy-
cyclohexyl)propane or neopentylglycol with dimethyl
10 carbonate, diethyl carbonate, diphenyl carbonate or
with phosgene, or a mixture of two or more of the
compounds mentioned.

7. The method as claimed in at least one of claims 1 to
6, wherein component d) is trimethylolpropane, tri-
15 methylolethane, glycerol, ditrimethylolpropane,
pentaerythritol, dipentaerythritol, a bishydroxy-
alkanecarboxylic acid, trimellitic anhydride, a
polyanhydride, a polycarbonatepolyol or a mixture of

two or more of the compounds mentioned.

20 8. The method as claimed in at least one of claims 1 to
7., wherein component e) is a saturated or unsatu-

rated C,,-C,; fatty acid or a branched aliphatic
Cg-C,yo carboxylic acid.

9. The method as claimed in at least one of claims 1 to
25 8, wherein the cationic component is a diallyl-
ammonium cation of the formula (1)

e o sen i Y

m,iifﬂhNT SHEET

28 JAN 1997




17 to 20, wherein the cationic conponent conprises one or nore of the

cations mentioned in clai to 15. 22. A polyner salt as clained in at
| east one of gl “m‘““mmw to 21, wherein the cationic conponent is
Na[err], K[erﬂl‘m st [err], C[erBR, - Al[err], Fe[err], Fe[err] and
Zn[err] or a cohbination of these cations. 23. A process for the
preparation of a polymer galg as clainmed inyatg | east one of clainms 17 to

22, wherein 30 t he pol yester is preS8ent in dispersion, in aqueous
sol uti on which may copgaifn uppti@sld galey wei ght of an organic sol vent, or
di ssol ved i n organif soL\vepl's, especi al gro-§1i sci bl e organic
sol vents, and under goes Yon exchang action with an
thl Rlol
(1)
+ p193
R112 N .
/ \ 102
1ot R

in which the radicals R!%! to R!!? jindependently of
one another are each a hydrogen atom, halogen atom,
a hydroxyl radical, an alkoxy radical, a primary,
secondary or tertiary amino radical, a carboxylic
5 acid or carboxylic ester radical, an acyl radical,
a sulfonic acid or sulfonic ester radical, a cyano
or nitro radical or a radical based on a C;-Cs,
aliphatic, C,;-C¢, araliphatic or C,-C;, aromatic
hydrocarbon, which may be interrupted by hetero-
10 atoms.

10. The method as claimed in at least one of claims 1 to
8, wherein the cationic component is a homo- or
copolymeric pyrrolidinium cation of the formula (2)

RZOS RZUS _
[ q210 g207\
- C {
Rz/g \R205 (2
RZI! R204 ) )
* 203
N R
RZ!Z
RN r _
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in which the radicals R?%! to R?1? fruepern ”1’1;’:;2@
one another are each a hydrogen atom, halogen atom,
a hydroxyl radical, an alkoxy radical, a primary,
secondary or tertiary amino radical, a carboxylic
aclid or carboxylic ester radical, an acyl radical,
a sulfonic acid or sulfonic ester radical, a cyano
or nitro radical or a radical based on a C;-C,,
aliphatic, C,-Cq, araliphatic or C4-C;; aromatic

hydrocarbon, which may be interrupted by hetero-
atoms. '

The method as claimed in at least one of claimsg 1 to
8, wherein the cationic component is a homo- or
copolymeric morpholinium or pyrrolidinium cation
which is formed by cyclization of a diallylammonium
cation of the formula (1) according to claim 9 to
form a six-membered or five-membered ring, and which
is joined together by one or more divalent radicals
-80,- to form a ﬁolymer, the resulting polymer
cations having a molecular weight of between 500 and
5,000,000 and the ratio of the number of diallyl-

ammonium cations to the number of divalent -80,-
radicals being from 1:0.01 to 1:100.

The method as claimed in at least one of claims 1 to

8, .wherein the cationic component is a highly fluor-
inated ammonium ion of the formula (3)

R30!

t
N
1
R

—

g304 +_ pdoz

(3)

303

in which at least one of the radicals R3%! to R3%2 ig
a straight-chain fluorine-gontaining unsaturated
and/or saturated alkyl radical of 4 to 30 carbon
atoms, and not more than three of the radicals R?%!
to R3%4, independently of one another, are hydrogen
or straight-chain or branched alkyl or hydroxyalkyl
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radicals of 1 to 30 carbon atoms.

The method as claimed in at least one of claims 1 to

8, wherein the.cationic component is an immonium
cation of the formula (4)

C 0 D K171 ACEMENT SHEET
+
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R 402 R 40t

in which Q, together with the component -N=C-, is a
mono- or polfcyclic ring system of 4 to 17 carbon
atoms which may additionally be interrupted by 1 to
4 heteroatoms and may contain 2 to 9 double bonds
and which, in any desired pomition, may be substi-
tuted by £fluorine, chlorine, bromine or iodine
atoms, alkoxy(C,-Cc}, alkyl{(C;-C¢), nitro or amino
groups, R*%2 is a fluorine-containing alkyl(C,-C,,)
radical and R*°* ig a hydrogen, fluorine, chlorine,
bromine or iodine atom, an alkyl(C,-C,), alkoxy(C,-
C¢), nitro or amino group. '

The method as claimed in at least one of claims 1 to
8, wherein the cationic component is a highly fluor-
inated phosphonium ion of the formula (5}

RSOI

RS92___ l*.._g“‘

|

RSO!

(5)

in which at least one of the xadicals R*%! to R3%¢ is
a straight-chain or branched, fluorine-substituted,

saturated alkyl radical of 1 to 30 carbon atoms and

3 to 50 fluorine atoms, which may contain further
halogen atoms, hydroxyl, chloromethyl, carboxamide,
sulfonamide, urethane, keto, amino or R5%5_0-g506
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groups, in which R°%® and R5%¢ are alkyl(c,-C,,)
radicals, or at least one of the radicals R5%! to
R%% 45 a fluorine-substituted aryl radical or an
aralkyl radical whose aromatic ring system is sub-
stituted by £luorine, the aryl or aralkyl radical
being possibly substituted on the aromatic ring
system, in addition, by saturated or unsaturated,
straight-chain or branched alkyl(C,-C,,), alkoxy(C,-
Cyo)» baloalkyl(C,-C,3), haloalkoxy(C,-C,q) or
hydroxyl groups or by further halogen atoms, and, in
the case of an aralkyl radical, the alkyl bridge
between phosphorus atom and aromatic ring contains
1l to 30 carbon atoms, and not more than three of the
radicals R°°! to R®%* independently of one another
are hydrogen atoms, straight-chain or branched,
unsaturated or saturated, substituted or unsub-
stituted alkyl radicals of 1 to 30 carbon atoms or
are aryl or aralkyl radicals which may be substi-
tuted in the aromatic ring system by alkyl(C,-C.,).
alkoxy (C,-C,q) » haloalkyl (C,~-Cyq) , haloalkoxy (Cy~Cy,)
or hydroxyl groups or by halogen atoms.

The method as claimed in at leagt one of claims 1 to
8, wherein the cationic component is a cation of the
formula (6}, (7) or (8)

RE01 g6o2 R701 g7oz gto? 202
\-)r(/ \ﬁ/ \c__;:/

p604 ps03 g704 g793 g804 g3

(6) (8)

(7)

in which X is P, As or Sb and the radicals R®%! to
RS04, R701 to R791 and R®9! to R%%% are independently
of one another each a hydrogen atom, halogen atom,
a hydroxyl radical, an alkoxy radical, a primary,
secondary or tertiary aminc radical, a carboxylic
acid or carboxylic ester radical, an acyl radical,
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a sulfonic acid or sulfonic este aly - -a--eyane-
or nitro radical or & radical based on a C;-C,,
aliphatic, C,-Cqq araliphatic or C4-C,;, aromatic

hydrocarbon, which may be interrupted by hetero-
atoms.

The method as claimed in at least one of claims 1 to
8, wherein the cationic component is Na*, K*, Ca?*,
¥ug?*, cr¥*, a13*, Fe?*, Fe’* and Zn?* or a combination
of these cations.

A polymer salt whose anionic component is a poly-
ester which comprises the product of reaction of the
individual components a), b) and ¢) and if desired
d) and if deaired e), where

a) is a dicarboxylic acid or a reactive derivative
of a dicarboxylic acid, being free from sulfo
groups,

b) is a difunctional aromatic, aliphatic or cyclo-
aliphatic sulfo compound whose functional groups
are hydroxyl or carboxyl, or hydroxyl and
carboxyl,

c) is an aliphat.ic, cycloaliphatic or aromatic diol,
a polyethe:diol or a polycarbonatediol,

4) is a polyfunctional compound (functionality > 2)

' whose functional groups are hydroxyl or carboxyl,
or hydroxyl and carboxyl, and

e) is a monocarboxylic acid

and whose cationic component compi'ises metal

cations, substituted ammonium ions, immonium

cations, guanidinium cations, phosphonium, arsonium
or stibonium cations or a mixture of the
abovementioned cations.

A polymer salt as claimed in claim 17, wherein the
components make up

a) from 25 to 55 mol%, preferably from 40 to
50 mol%,

b) from 0.1 to 15 mol%, preferably from 0.5 to
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10 mol%, —h
c) from 10 to 60 mol%, preferably from 30 to 55
mol%,
d) from 0 to 40 mol%, preferably from 5 to 30 mol%,
5 and

e) from 0 to 20 mol%, preferably from 0 to 10 mol$%,
of the gum of monomers a) to e) (100 mol%).

19. A polymer salt as claimed in claim 17 or 18, wherein

the content of hydroxyl groups in the polyester is

10 from 20 to 350, preferably from 100 to 250, mmol of
OH/100 g of polyester and the content of free or
neutralized acid groups is from 5 to 350, preferably

from 9 to 120, mmol of COOH or B80;B/100 g of
polyester.

15 20. A polymer salt as claimed in at least one of claims
17 to 19, wherein the anionic component is a
polyester which comprises the product of reaction of
components aj), b) and c¢) and if desired 4d) and if
desired e), as defined in claims 4 to 8.

20 21. A polymer salt as claimed in at least one of claims
17 to 20, wherein the cationic component comprises

one or more of the cations mentioned in claims 10 to
15.

22. A polymer salt as claimed in at least one of claims

25 17 to 21, wherein the cationie¢ component is Na‘, K*,

Mg?*, ca?t, cox®t, A1**, rFe?*, Fe¥* and Zn?* or a
combination of these cations.

23. A process for the preparation of a polymer salt as
claimed in at least one of claims 17 to 22, wherein

30 the polyester is present in dispersion, in aqueous
solution which may contain up to 15 % by weight of

an organic solvent, or dissclved in organic sol-

vents, especially water-miscible organic solvents,

and undergoes an ion exchange reaction with an
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aqueous solution of a salt of the
component.
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POLYESTER SALTS AND THEIR USE AS CHARGE CONTROL AGENTS

ABSTRACT

Polyester salts and their use as charge control agents

Polymer salts whose anionic component is a polyester

which comprises the product of reaction of the individual

components a), b) and c¢) and if desired d) and if desired

e), where

a) is a dicarboxylic acid or a reactive derivative of
a dicarboxylic acid, being free from sulfo groups,

b) 4is a difunctional aromatic, aliphatic or cycle-
aliphatic sulfo compound whose functional groups are
hydroxyl or carboxyl, or hydroxyl and carboxyl,

c) is an aliphatic, cycloaliphatic or aromatic diol, a
polyetherdiol or a polycarbonatediol,

d) is a polyfunctional compound (functionality > 2)
vwhose functional groups are hydroxyl or carboxyl, or
hydroxyl and carboxyl, and

e) is a monocarboxylic acid

and whose cationic component comprises hydrogen atoms,

metal cations, substituted ammoniim cations, immonium

cations, guanidinium cations, phosphonium, arsonium or
stibonium cations or a mixture of the abovementioned
cations, are suitable as charge control agents and charge
improvers in electrophotographic toners and developers,
in triboelectrically or electrokinetically sprayable
powder coatings, in electret materials and for the
electrostatic separation of polymers and salt minerals.
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