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Description

The present invention relates to a process for'preventing the gelation
of concentrated aqueous solutions of photoactivators containing, as the
photoactivators, sulfonated zinc phthalocyanines and/or aluminium

phthalocyanines, and to the non-gelling, concentrated aqueous solutions

thus obtained, which are stable on storage.

Sulfbnated zinc and aluminium phthalocyanines are known as excellent
photoactivators which are mainly used as photo-bleaching agents and, in
some cases, as agents having an antimicrobial action. Cf£., for example,
Us-a-3,927,967, 4,094,806, 4,033,718, 4,256,597, 4,256,598, 4,318,883,
4,166,718 and 4,311,605; and EP-A~47,716. These sulfonated zinc and
aluminium phthalocyanines are employed, for example, as photo-bleaching

agents in various detergents.

Hitherto great difficulties have been encountered in preparing usable
commercial forms of the said photoactivators. The phthalocyaninesul-
fonates are obtained in a relatively impure state from synthesis. As a
rule they contain up to 30 % of organic and inorganic by-products. The
latter are mainly salts, such as NaCl and NaS04. The amount of organic
by-products present is, for example, up to 15 %, in the form of a large
number of compounds, some of which have not been identified. These by-

- products are extremely undesirable since they could, for example,
adversélf'affect the action of the photoactivator. Attempts have been.
made to remove these by-products by chemical means. The results have,
however, not given completé satisfaction. The aqueous solutions obtained
in this manner have still con;ained an excessive amount of by-products,
have not contained the photoactivator in the high concentration desired
and have also not been adequatély stable on étorage. A further disadvan-
tage of these liquid formulations has consisted in the fact that they
have frequently gelled, that is to say their viscosity has increased.
This undesired effect has often resulted in the solutions becoming gel-
like and being scarcely pourable any more. This problem has been
encounfered particularly in the case of sulfonated aluminium phthalo-

cyanine.
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It was therefore the object of the present invention to find a means of
preparing a liquid, aqueous commercial form of the said photoactivators
which does not have the disadvantages listed above. 1In particular, it
was the object of the present invention to find a process by means of
which. the gelation of the liquid, aqueous commercial form could be pre-
vented or at least reduced. Furthermore, the latter should have as high
as possible a concentration of photoactivator, be stabie on storage for
a long time and contain as little as possible in the way of organic im-

purities and inorganic salts.

It has been found, surprisingly, that the objects mentioned above can be
achieved by passing a crude solution of the photoactivators through a
specific semi-permeable, asymmetric membrane when the photoactivator

solutions are prepared.

Membrane separation processes are known, for examplé, from DE-A-
2,204,725, 2,805,891 and 2,948,292. EP-A-59,782 describes a process for
the production 6f agqueous dyestuff preparations, particularly prepara-
tions containing reactive dyestuffs, by means of a membrane separation
process in which formulation auxiliaries are added, if appropriate, to

the formulations.

In none of the publications mentioned is it described or suggested that
it is possible, by means of the process according to the invention, to
obtain-ndn-gelling photoactivator solutions which, surprisingly, contain
extremely little in the way of by~products (compared with the dyestuff
solutions of the state of the art) and which, also surprisingly, have a

substantially better stébility on storage.

The process according to the invention for preventing the gelation of
concentrated aqueous photoactivator solutions containing sulfonated zinc
and/or aluminium phthalocyanines qéﬁsists in passing a crude solution
containing the said photoactivators, in order to prepare copcentratea
solutions containing.less than 1 % by weight of NaCl .and Na2SO4, through
a semi-permeable, asymmetric membrane having a pore diameter of 0.1 to

50 nm which consists of a cellulose acetate fundamental framework,
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modified by_reaction with an ionic compound containing reactive groupings
or which consists of a fundamental framework which contains polyacrylo-
nitrile or a copolymer formed from acrylonitrile and other ethylenically
unsaturated monomers and which has been modified by reaction with
hydroxylamine and subsequent reaction with a'polyfunctional, monomeric
compound, a polyfunctional polymer and an ionic cémpound containing

reactive groupings.

The semi-permeable membranes which can be used in the process according
td the invention are intended to retain higher-molecular substances while
ensuring a high flow of water and dissolved substances of low molecular
weight, for example salts, such as sodium chloride, sodium sulfate,
potassium chloride, ammonium sulfate, sodium phosphate, potassium sulfate
and sodium acetate, or low-molecﬁlar impurities, for example unreacted

or partially decomposed starting materials. They are, however, also

intended to be able to separate differently charged ionms.

The retention or separation (cut-off level) is determined by the mole-
cular weight and/or the ionic charge. This sb-called membrane hyper-

filtration is also known as reverse osmosis and is related to ultrafil-
tration. This term is to be understood as meaning separation processes

within the molecular range.

The membrangs which can be used in accordance with the invention are
semi-perﬁeable, ionic, asymmetric membranes having pores with a diameter
of 0.1 to 50 nm. They have a cut-off level of, for example; 300 to 500.
Membranes having a cut-off level of 400 to 500 are partiéularly suitable_
for the process according to the present invention. They allow water

and dissolved substances which, by virtue of their molecular sizes, are
below the separation level (cut-off level) to pass through at high rates
per unit area and at a low to medium pressure. Pressures of, for
example, 10 to 100 bar, preferably 10 to 30 bar and especially 20 to 30
bar, are used in accordance with the invention. The pressure can be

exerted, for example, by means of a pump.

The desalting effect can be up to 70 per cent or more, without loss of
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photoactivator, in a single filtration passage. In the course of this
the volume of the solution of retained substances (on the concentrate
side) decreases'correspondingly and the concentration of the retained

fraction increases.

If a further reduction in the low-molecular component is desired, this
can be achieved without difficulties by repeating the process one or more

times, after diluting the retained solution or suspension with water,

"expediently to its initial volume. Separation can also be carried out

continuously by adjusting the inflow rate of the water to that of the

removal of permeate.

The membranes which can be enmployed in accordance with the invention con-
tain a fundamental framework of cellulose acetate or polyacrylonitrile or
a copolymer of acrylonitrile and other ethylenically unsaturated monomers
which has been modified in the manner described above. Above all, mem-

branes based on cellulose acetate have proved successful from a technical

point of view.

Suitable reactive reagents containing an ionisable group.are colourless
and coloured compounds, for example ionic reactive dyestuffs which can
belong to various categories, such as anthraquinone, azo or forﬁazan
dyestuffs. Suitable colourless compounds are, for instance, derivatives
of 4,4'-diaminostilbene-2,2'-disulfonic acid, for example 4,4'-bis-
(4“,6“-diéhlorotriazin-2“-yl)-aminostilbene—z,2‘-disulfonic acid and
similar compounds. The following may be mentioned as reactive groups
which permit these reagents to be attached to the starting polymers:
carboxylic acid halide groups, sulfonic acid halide groups, radicals of
o, B-unsaturated carboxylic acids or amides, for example acrylic, meth-
acrylic, o-chloroacrylic or ®-bromoacrylic acid, acrylamide radicals and

radicals of, preferably lower, halogenocalkylcarboxylic acids, for example

chloroacetic acid, OI,B-dichloropropionic acid or 4 g-dibromopropionic

acid; radicals of fluorocyclobutanecarboxylic acids, for example tri-

'fluorodyclobutanecarboxylic or tetrafluoro@yclobutanecarboxylic acid;

radicals containing vinylacyl groups, for example vinylsulfonyl groups

or carboxyvinyl groups; radicals containing the
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ethylsulfonyl (-SO3CH7CH0S020H or -S02CHCH2Cl) or ethylaminosulfonyl
(-SO9NHCH2CH20S090H) groups, and haloqenated'heterocyclic radicals, such
as, for example, radicals of dihalogenoquinoxalines, dihalogenopyrid-
azones, dihalogenophthalazines, halogenobenzthiazoles or, preferably,
halogenated pyrimidines or 1,3,5-triazines, such as, for example, mono-
halogenotriazines, dihalogencotriazines, 2,4;dihalogenopyrimidines or
2,5,6-trihalogenopyrimidines. Suitable halogen atoms in the radicals

mentioned above are fluorine, bromine and, especially, chlorine atoms.

Examples of suitable ionisable groups are sulfato groups, sulfonic acid
groups, sulfonamide groups, carboxylic acid groups, carboxamide groups,
hydroxyl, thiol, isocyanate and/or thioisocyanate groups, ammonium groups
formed from primary,'secondary or tertiary amino groups and hydrogen,

or quaternary ammonium groups and also phosphonium or sulfonium groups.
Reactive compounds (reactive dyestuffs) containing sulfonic acid,

carboxylic acid or ammonium groups are preferred.

Particularly advantageous results are obtained in some cases with com-
pouﬁds cdntaining sulfonic acid groups. Polymer membranes which have
been modified by means of an azo dyestuff containing sulfonic acid groups
are particularly valuable and applicable in a versatile manner. The azo
dyestuff can also cohtain a metal linked in a complex, for example

copper.

Membraneé‘composed of (partially acetylated) cellulose acetate can, for
example, be modified directly by reaction with the reactive ionic com-
pounds mentioned above, in particular anionic reactive dyestuffs (cf.,

for example, German Offenlegungsschrift 2,505,254).

A further modification of cellulose acetaﬁe can (lacuna], for example, by
chemical reaction (in the sequence indicated) with 1) a polyfunctional,
monomeric compound containing at least two functional groups (for example
cyanuric chloridg): 2) a polyfunctional oligomer or polymer (for example
polyethyleneimine); and 3) an ionic compound (for example an ionic

reactive dyestuff, reactive groupings and ionic groups as indicated)

(cf., for example, Eurcpean Published Patent Application 26,399).
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The polyfunctional, monomeric compound preferably contains at least 2
functional groups. Suitable compounds are cyclic carbonic acid imide-
halides, isoccyanates, isothiocyanates or N-methylol compounds, halogeno-
diazines or halogenotriazines, such as, for example, cyanuric halides
{cyanuric chloride) or trihalogenopyrimidines or tetrahalogenopyri-

midines (tetrachloropyrimidine) being particularly suitable.

The polyfuhctional oligomers or polymérs contain, above all, aliphatic or
aromatic amino, hydroxyl, thiol or isocyanate and/or thioisocYanate
groups. Suitable polyfunctional polymers are polyethyleneimine, poly-
vinyl alcohol, cellulose derivatives, polyvinylamine or polyvinylaniline:;

polyéthyleneimine is preferred.

The membrane preferably contains sulfonic acid, carboxylic acid or ammo-
nium groups as the ionic group. Membranes containing radicals of an

anionic reactive dyestuff are particularly advantageous.

Membranes consisting of a fﬁndamental framework containing'polyacrylo-
nitrile or a copolymer formed from acrylonitrile and other ethylenically
unsaturated monomers are described, for example, in European Published
Patent Application 25,973. The preparation of modified membranes of

this type which can be employed in the process according to the invention
is described in German Offénlegungsschrift 3,035,134. The fundamental
framework of the membrane is reacted with hydroxylamine (introduction

of amidoiime groups into the membrane) and is then modified in the

same manner as is described in the case of cellulose acetate membranes

in European Published Patent Application 25,399.

The proportion of acrylonitrile units in the fundamental framework of the
membrane is advantageously at least 5 and preferably at least 20 per cent
by weight. Copolymers of acrylonitrile and vinyl acetate, vinyl ethers,
vinylpyridine, vinyl chloride, styrene, butadiene, (meth)acrylic acid,
maleic anhydride, 2—aminomethylmethacrylate or allyl compounds or ter—

polymers or tetrapolymers based on acrylonitrile are preferred.

The membranes thus modified can, if required, also be subjected to a heat
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treatment ("tempering”). The effect of the heat treatment is to deter-
mine subétantially the size of the pores of the membrane skin. The mem-
brane is treated for 1 to 30 minutes at a tempé;ature of 60 to 90°cC,
advantageously by dipping it into warm water. If desired, the heat
treatment can also be carried out before the reaction with the reactive
compound containing ionisable groups. Furthermore, the reaction can also
be carried out before the polymeric material is processed to give the

asymmetric membrane.

The membranes can have various shapes and can be in the form bf, for
example, a disc, a sheet, a tube, a bag, a cone or hollow fibres. In
order to enable them to be employed effectively for the separation of
material, they must be integrated ihto appropriate systems (modules) and

incorporated into equipment (for pressure permeation).

The pore size can be varied within the range indicated earlier in the
text by graduated heat treatment. The average charge density (equal to
the content of ionisable groups) of the membrane is advantageously 1 to

100 milli-equivalents per kg of dry membrane.

The agqueous solutions which are prepared in accordance with the invention
contain, as photoactivators, sulfonated zinc or aluminium phthalocyanines
or mixtures thereof. Sulfonated phthalocyanines which are preferred in

this respect are those of the formula
(so)
(;ePéi
(R)

wherein MePc denotes the zinc or aluminium phthalocyanine ring system, M
denotes hydrogeh, an alkali metal ion or ammonium ion, R denotes
fluorine, chlorine, bromine or iodine, x denotes any desired number from
1.3 to 4 and y denotes any desired humbér from 0 to 4, it being possible
for thé-substituents_R present in the molecule to be identical or differ-

ent, or mixtures thereof.

The preparation of concentrated, non-gelling liquid formulations of
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phthalocyanine photoactivators of the formula
(SO M* )
(o
(R)
wherein AlPc denotes the aluminium phthalocyanine ring system, M' denotes

hydrogen, sodium or potassium, x' denotes any desired number from 2 to 4,

R denotes fluorine, chlorine, bromine or iodine and y' denotes any desired

number from 0 to 1.5, and also those of the formula (S0 M,)(sic]

(ZnPc 3—_(5031{' )x"

wherein ZnPc denotes the zinc¢ phthalocyanine ring system, M' denotes
hydrogen, sodium or potassium and x' denotes any desired number from

2 to 4 is of particular practical importance.

The sulfonated Al and Zn phthalocyanines are obtained from synthesis in
the form of crude synthesis solutions or dispersions or in the form of
filter cakes or press cakes containing, besides water, up to about 20 %
of organic by-products (starting materials, decompositioh products and
the like) and also up to 20 % of inert salts'(electrolytes). The latter
originate mainly from the neutralisation and/or the salting out of the
phthalocyaninesulfonate from the synthesis solution. These are, for
example, Elkali metal and alkaline earth metal salts, such as, for
instance, ammonium chloride, sulfate or bisulfate, magnesium chloride,
sulfate or bisulfate, sodium chloride, sulfate or bisulfate or potassium
chloride, sulfate or bisulfate, above all sodium suifate and especially
sodium chloride. In order to carry out the process according to the

invention, the reaction mixture obtained directly from the synthesis or

an aqueous suspension of the moist filter cake or press cake mentioned

above or of the product which has already been drled is passed th£9392-\

&
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of the present invention. They contain extremely low proportions of
organic and inorganic impurities and have a high concentration of photo-
activator. They are excellently stable on storage and do not gel, even

when stored for a long time.

Non-gelling, concentrated, aqueous photoactivator solutions (photo-
activator formulations) according to the invention, which aré stable 6n
storage, contain, for example, 5-50 % by weight of one or more sulfonated
aluminium and/or zinc phthalocyanines, particularly those of the formula
(1), 0.05 to 1 % by weight of neutral salts, especially NaCl and NazSOy4,
and 0.05 to 2 % by weight of organic¢c by-products.

Preferred photoactivator solutions according to the invention contain 10
to 35 % by weight of a sulfonated phthalocyanine of the formula (1) and
especially of the formula (2) or (3}, 0.01 to 0.2 8% by weight of NacCl,
0.1 to 0.8 ...[sic] of Na3SO4 and 0.1 to 1 % of organic by-products.

In the examples which follow, unless otherwise specified, parts denote

parts by weight and percentages denote percentages by weight.

Examples of the preparation of preferred membranes which can be employed

in the process according to the invention
A. In accordance with Example 1 of German Offenlegungsschrift 2,505,254:

A sblufion is prepared from 25 g of cellulose acetate (degree of acetyla-
tion = 39.8 %), 45 g of acetone and 30 g of formamide. This solution is
allowed to stand for three days and is poured onto a sheet of glass and
spread by means of a spatula to give a layer 0.6 mm thick, the solvent

is allowed to evaporate for 5 seconds at 25°C, the sheet of glass is

placed in ice water for 2 hours and the resulting membrane is stripped

.off from the sheet of glaés.

' The meﬁbrane is then immersed in a 5 % strength aqueous solution of the .

1:2 chromium complex compound of the dyestuff of the formula
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and is left there for 48 hours at a pH of 6 and a temperature of 25°C.
The pH of the dyestuff solution is then brought to 10.4 by adding sodium
hydroxide, and the solution is agitated continuously for 40 minutes at
25%c.

Instead of treating the membrane with the dyestuff solution in two stages
in this way, it is also possible to treat it in one stage for 2 1/2 hodrs
with a 10% strength solution of the chrgmium complex dyestuff, at pH 10.5 .
and at 25°C. The subseéuent heat treatment (tempering) is carried out By

placing the membrane in water at 60°C for 10 minutes.

The preparation of further suitable membranes is described in the remain-

ing examples of DE-A-2,505,254.
B. In accordance with Example 1 of DE-A-3,035,134:
A membrane suitable for ultrafiltration, having a maximum pore diameter

of 11.5 nm, composed of an 85:15 acrylonitrile/vinyl acetate copolymer

which has the following retention capacity:

2% strength sodium chloride solution | 63
1% strength sodium sulfate solution 10%
Dextrin (molecular weight 70,000) 60%
1% strength solution of the dyestuff of the

formula (4) 34%

s’ 3 !
./ \.—N-"—O/ \o/ \./V.N\./.\./NH-.\ '\
b Y
HO 5/ © HO S/ AR ¥4 \so g \./
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is treated for 5 minutes at 65°C with an aqueous solution which contains
10 % of hydroxylamine and 7.5% of sodium carbonate and has a pH of 6.5.
The membrane is then removed from the solution and put into a stirred
solution containing 370 mg of cyanuric chloride per 100 g of membrane.
This solution is kept at a pH of 10 for 30 minutes at 0°C by adding 1 N
sodium hydroxide solution. The membrane is removed from this solution,
washed with ice water and put into a stirred 10% strength solution of
polyethyleneimine (molecular weight 40,000) and kept there for 5 minutes
at room temperature and at a pH of 10. The membrane is removed from this
solution and brought into contact with a golution containing 4 % of the

dyestuff of the formula

c1
/ 0.3
N=- .. coon ?
P \ .
c1-+{ . Je-cowu-3’ \’
' \18./
\ /
- / \
o:; \c
1o
N/ \so3a

and 10% of sodium chloride, and is kept in this solution for 15 minutes
at room temperature. The membrane is then transferred to a 5% strength
solution of sodium carbonate and kept there for 30 minutes at room tem-—
perature. After this treatment the flow and retehtion capacity of

the membrane for various dyestuffs, salts and complexes is measured.

The preparation of further suitable membranes is described in the remain-

ing examples of German 0ffenlegungsschrift 3,035,134.
C. In accordance with Example 1 of EP-A-26,399:

A cellulose acetate starting membrane (acetyl content 38.9%) having the

Eollowing specifications:
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Molecular weight of dextrin, 95 % of

which is retained: 2000

Maximum working pressure: 13 bar

Pore diameter: 1.3 nm

Retention capacity for a 2 % strength solution
of the dyestuff of the formula (4): 82 %

NaCl: 4.5 %

Na3S04: 15 %

Flow of a 2% strength solution of the

dyestuff of the formula (4): 55 L/m-h [sic]

is modified in the following way: the membrane is treated for 15 minutes
with a 5% strength solution of sodium bicarbonate and is then treated for
2 hours with a 2% strength petroleum ether (boiling point 80-100°C) solu~
tion of cyanuric chloride. After the membrane treated in this way has
been rinsed in cold water, it is put into a 20% strength solution of
polyethyleneimine (molecular weight 189) which has been adjusted to a pH
of 9 with sodium hydroxide, and is kept there for 2 hours at 40°C. The
membrane is then washed with water for 2 hours. It is then immersed in a
solution containing 5% of the reactive dyestuff of the formula (5), 10%
of sodium chloride and sufficient sodium carbonate to bring the pH to
10.5, and is left in this solution for 2 hours at room temperature. The

retention capacity and the flow rate of the membrane are then tested.

The prepération of further suitable membranes;is described in the remain-

ing examples of EP-A-26,399.

Example 1: A crude solntion, obtained from synthesis, of
ZnPc(SO3Na)approx. 4 [sic] (2nPc = the zinc phthalocyanine ring system),
which has a solids content of about 13%, is passed through a modified
cellulose acetate membrane (obtained, for example, in accordance with
the above instructions A or C for tne prepatation of membranes) having
a membrane surface oﬁ 0.252m {sicl, using 25 bar of excess pressure, in
a pilot plant for reverse osmosis, and is thus concentrated for 6 hours,
water being added'in the same amount as the initial volume. A

concentrated photoactivator solution containing, in addition to water

£
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24.6 % of ZnPc(SO3Na)approx. 4r

< 0.1 % of NaCl

0.3 3 of NazSO4 and

0.4 % of organic by-products

is obtained. - The photoactivator solution obtained by the procéss
according to the invention is thus virtually free from interfering

impurities.

The resulting solution (liquid formulation) is excellently stable on

storage and does not gel even if left to stand for a long time.

It is also possible to employ a membrane according to the instructions

- for preparation B above or any other membrane defined in the description.

Example 2: A crude solution of AlPcCl(SO3Na)3-4 (AlPc= the aluminium
phthalocyanine ring system), obtained from synthesis, is purified and
concentrated by means of reverse osmosis on a modified membrane in a
manner analogous to that described in Example 1. A concentrated, non-
gelling formulation of AlPcCl(SO3Na)3-4 is obtained which is excellently
stable on storage and coniains amounts of byQproducts similar to those

indicated in Example 1.

Ligquid formulations obtéined by the process according to the invention
can be prpcessed further in the customary manner. For example, they can
be added in an appropriate amount, if appropriate after dilution with
water, to the slurry of a washing powder or to liquid detergent composi-

tions.
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Patent Claims

1. Process for preventing the gelation of concentrated aqueous photo-~
activator solutions containing sulfonated zinc and/or aluminium phthalo-
cyanines, characterised in that, in order to prepare concentrated solu-
tions containing less than 0.1 % by weight of NaCl and Na3SQ4, a crude
solution containing the said photoactivators is passed through a semi-
permeable, asymmetric membrane having a pore diameter of 1 [sic] to

500 [sic] nm which consists of a cellulose acetate fundamental framework
modified by reaction with an ionic compound containing reactive group-
ings, or which consists of a fundamental framework which contains poly-
acrylonitrile or a copolymer formed from acrylonitrile and other ethy-
lenically unsaturated monomers and which has been modified by reaction
with hydroxylamine and subsequent reaction with a polyfunctional mono-
meric compound, a polyfunctional polymer and an ionic compound containing.

reactive groupings.

2. .Process according to claim 1, characterised in that the membrane
consists of a cellulose acetate fundamental framework which has been
modified by reaction with a polyfunctional monomeric compound, a poly-

functional polymer and an ionic compound containing reactive groupings.

3. Process according to claim 1 or 2, characterised in that the poly-
functional polymer in the fundamental framework of the membrane contains
aliphatié or aromatic anino [sic] groups or hydroxyl, thiol, isocyanate

and/or isothiocyanate groups.

4. Process according to claim 3, characterised in that the polyfunc-
tional polymer is polyethyleneimine, polyvinyl alcohol, a cellulose

derivative, polyvinylamine or polyvinylaniline.

-5.. Précess according to claim 1 or 2, characterised in that the membrane

contains, as the ionic groups, sulfonic acid, carboxylic acid or ammonium

' groupé.'

6. Process according to claim 1, characterised in that the membrane



- 15 - _ 0123647

contains, as the ionic compound containing reactive groupings, radicals

of a water—soluble reactive dyestuff.

7. Process according to claim 1, characterised in that the proportion
of acrylonitrile units in the fundamental framework of the membrane is at

least 5 § and is preferably at least 20%.

8. Process according to claim 7, characterised in that the fundamental

framewo;k of the membrane contains copolymers of acrylonitrile and vinyl
acetate, vinyl ethers, vinylpyridine, vinyl chloride, styrene, butadiene,
(meth)acrylic acid, maleic anhydride, 2-aminomethylmethacrylate or aillyl

compounds or terpolymers or tetrapolymers based on acrylonitrile.

9. Process according to claim 1, characterised in that the sulfonated

zinc or aluminium phthalocyanine employed is a phthalocyanine of the
(so .:)
MeP
(R)

wherein MePc denotes the zinc or aluminium phthalocyénine ring system, M

formula

denotes hydrogen, an alkali metal ion or ammonium ion, R denotes fluor-
ine, chlorine, bromine or iodine, x denotes any desired number from 1.3
to 4 and ¥y denotes any desired number from 0 to 4, it being possible for
the subséituents R present in the molecule to be identical or different,

or mixtures of such phthalocyanines.

10. Process according to claim 9, characterised in that the phthalo-

cyanine employed is a phthalocyanine of the formula

(s0,4%) s
( Aqu
(R)

wherein AlPc denotes the aluminium phthalocyanine ring system, M' denotes

hydrogen, sodium or potassium, x' denotes any desired number from 2 to 4,

R denotes fluorine, chlorine, bromine or iodine and y' denotes any
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desired number from 0 to 1l.S.

11. Process according to claim 9, characterised in that the phthalo-

cyanine employed is a phthalocyanine of the formula

| Gnl’ca-(sogn')xu

wherein ZnPc denotes the zinc phthalocyanine ring system, M' denotes
hydrogen, sodium or potassium and x' denotes any desired number from 2

to 4.

12. Non-gelling, concentrated, aqueocus photoactivator solution which is
stable on storage and is obtained in accordance with claim 1, character-
ised in that it contains 5 to 50 % by weight of one or more sulfonated

aluminium and/or zinc phthalocyanines, in particular of the formula

(so3x)
(;eP;I x
(R)
y .

wherein MePc denotes the zinc or aluminium phthalocyanine ring system, M
denotes hydrogen, an alkali metal ion or ammonium ion, R denotes ﬁluor-
ine, chlorine, bromine or iodine, x denotes any desired number from 1.3
to 4 and y denotes any desired number from 0 to 4, it being possible for
substituehts R present in the molecule to be identical or different,
0.05 to 1 % by weight of neutral salts, in particular NaCl and NazS04,
-and 0.05 to 2 % by weight of organic by-products.

13. Solution according to claim 12, characterised in that it contains 10
to 35 3 by weight of a phthalocyanine photoactivator of the formula
indicated in claim 12, 0.01 to 0.2 % by weight of NaCl, 0.1 to 0.8 % by
weight of NaS04 and 0.1 to 1 % by weight of organic by-products.

14. Splution according to claim 12, characterised in that it contains, as

the phfhalocyanine, a phthalocyanine of the formula
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. so Ml) .
<A19§ 3 x
: (R)y.
wherein AlPc denotes the aluminium phthalocyanine ring system, M' denotes
hydrogen, sodium or potassium, x' denotes any desired number from 2 to 4,

R denotes fluorine, chlorine, bromine or iodine and y' denotes any

desired number from 0 to 1.5.

+15. Solution according to .claim 12, characterised in that it contains, as

the phthalocyanine, a phthalocyanine of the formula
(ZnPc-}~(-SO3M' )’
wherein ZnPc¢ denotes the zinc phthalocyanine ring system, M' denotes

hydrogen, sodium or potassium and x' denotes any desired number from 2
to 4.
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AS PRINTED

Claims

1. A process for preventing the gelation of concentrated aqueous photoactivator solutions containing
sulfonated zinc and/or aluminium phthalocyaninas, Which process comprises, in order to prepare concentrated
solutions containing less than 1 % by weight of NaCl and Na,S0,4, passing a crude meable asymmetrical
membrane having a pore diameter of 0.1 to and consisting of a celluilose acetate basic structure which is
modified by reaction with an ionic compound which contains contains polyacrylonitrile or a copolymer of
acrylonitrile and other ethylenically unsaturated monomers, and which is modified by reaction with
hydroxylamine and subsequent reaction with a polyfunctional monomer.a polyfunctional polymer and an ionic
compound which contains reactive groups. : .

2. A process according to claim 1, wherein the membrane consists of a cellulose acetate basic structure
which is modified by reaction with a polyfunctional monomer, a polyfunctional golymer and an ionic compound
which contains reactive groups. :

3. A process according to either of claims 1 or 2, wherein the polyfunctional polymer in the membrane basic
structure contains aliphatic or aromatic amino groups, hydroxyl, thiol, isocyanate and/or isothiocyanate
groups.

4, A process according to claim 3, wherein the polyfunctional polymer ia polyethyleneimine, polyvinyl alcohot
a cellulose derivative, polyvinylamine or polyvinylaniline.

5. A process according to either of claims 1 or 2, wherein the menbrane contains sulfonic acid, carboxylic
acid or ammonium groups as ionic groups. - - :

6. A process according to claim 1, wherein the membrane contains radicals of a water-soluble reactive dye’
as ionic compound which contains reactive groups. T DI . :

7. A process according to claim 1, wherein the basic structure of the membrane contains at least 5%, and
preferably at least 20%, of acrylonitrile units. :

8. A process according to claim 7, wherein the basic structure of the membrane contains copolymers of
acrylonitrile and vinyl acetate, vinyl ethers, vinyl pyridine, vinyl chioride, styrene, butadiene, acrylic or
methacrylic acid, maleic anhydride, 2-aminomethyimethacryiate or allyl compounds or terpolymers or
tetrapolymers of acrylonitrile. :

9. A process according to claim 1, which comprises the use of a sulfonated zinc or aluminium phthalocyanine
of the formula

B ] (so_.’n)x

//

Y
(.R)y

wherein MePc is the zinc or aluminium phthalocyanine ring system, M is hydrogen, an alkali metal ion_or an
ammonium ion, R is fluorine, chlorine, bromine or iodine, x is any value from 1.3to 4 and y is any value from 0to
4, with the proviso that substituents R in the molecule may be identical or different, or a mixture thereof.

10. A process according to claim 9, which comprises the use of a phthalocyanine of the formula
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wharein AlPc¢ is the aluminium phthalocyanine ring system, M’ is hydrogen, sodium or potassium x’ is any
value from 2 to 4, R is fluorine, chlorine, bromine or iodine and y' is any value from 0 to 1.5.

11. A process according to claim 9, which comprises the use of a phthalocyanine of the formula

wherein ZnPc¢ Is the zinc phthalocyanine ring system, M’ is hydrogen, sodium or potassium, and x' is any
value from 2to 4. . )
12. A non-gelling, concentrated, storage-stable aqueous photoactivator solution obtained according to the

process as claimed in claim 1, which solution contains 5 to 50% by weight of one or more suifonated aluminium
and/or zinc phthalocyanines, in particuiar of the formula

] /(so3n>x

N
| T Jwy

wherein MaePc is the zinc or aluminium phthalocyanine ring system, M is hydrogen, an alkali metal ion or an
ammonium ion, R is fluorine, chlorine, bromine or iodine, x is any value from 1.3 to 4 and y is any value from 0 to
-4, with the proviso that substituents R in the molecule may be identical or different 0.05 to 1 % by weight of
neutral salts, in particular NaCl and Na,SO, and 0.05 to 2 % by weight of organic by-products.
13. A solution according to claim 12, which contains 10 to 35% by weight of a phthalocyanine photoactivator

of the formula as indicated in claim 12, 0.01 to 0.2 % by weight of NaCl, 0.1 to 0.8 % by weight of Na;S0O,4 and
0.1 to 1 % by weight of organic by-products.



¢

v

r

* [ L N 'S *

4.A solution according to claim 12, which contains a phthaiocyanine of the formuia
14.

(so3u' )1

T

Y

- AlPc

P

%
Ly

wherein AlP¢ is the aluminium phthalocyanine ring system, M’ is hydrogen, sodium or potassium, x’ i-s any
value from 2 to 4, R is fluorine, chlorine, bromine or iodine, and y’ is any value from 0 to 1.5. .

15. A solution according to claim 12, which contains a phthalocyanine of the formula

(ZnPc)- (SO;M° ),

wherein ZnPc is the zinc phthalocyamne ting system, M’ is hydrogen, sodium or potassium, and x’ is any
value from 2to 4.

Revendications ’ -

1. Procédé pour empécher la gélification de solutions aqueuses concentrées de photo-activateuars, contenant
des zinco- et/ou alummophthalocyamnes sulfonées, caractérisé par le fait que, pour la préparation de solutions
concentrées contenant moins de 1% en poids de NaCl et de Na;SO, on fait passer une solution brute
contenant les photoactlvateurs cités, sur une membrane semi-perméable, asymétrique, présentant un diamétre
de pores de 0,1 4 50 nm, quu est constituée d’'un réseau de base d'acétate de cellulose qui est modifié par
réaction avec un composé ionique comportant des groupements réactifs, os qui est constituée d’un réseau de
base qui contient du polyacrylonitrile ou un copolymére d’acrylonitrile et d’autres monoméres a insaturation
éthylénique, lequel réseau est modifié par réaction avec de I'hydroxylamine et reaction subséqueme avec un
composé monomére polyfonctionnel, un polymére polyfonctlonnel et un composé uomque comportant des
groupements réactifs.

2. Procédé selon 1a revendication 1, caractérisé par le fait que la membrane est constituée d’un réseau de -
base d’acétate de ceflulose qui est modifié par réaction avec un composé monomére polyfonctlonnel un
polymeére polyfonctionnel et un composé ionique comportant des groupements réactifs.

3. Procédé seion la revendication 1 ou 2, caractérisé par le fait que le polymére polyfonctlonnel présent dans
le réseau de base de la membrane comporte des groupes amino, hydroxylo. thiol, isocyanate et/ou
isothiocyanate; aliphatiques ou aromatiques.

4. Procédé selon la revendication 3, caractérisé par le fait que le polymere polyfonctlonnel est la
polyéthyléne-imine, le poly(alcool vinylique), un dérivé de la cellulose, la polyvinylamine ou ia polyvinytaniiine.

5. Procédé selon la revendication 1 ou 2, caractérisé par le fait que la membrane contient en tant que
groupes ioniques des groupes sulfo, carboxyle ou ammonium.

6. Procédé selon la revendication 1, caractérisé par le fait que la memhrane contient, en tant que composé
jonique comportant des groupements-réactifs, des restes d'un colorant réactif soluble dans l'eau.

7. Procédé selon la revendication 1, caractérisé par le fait que 1a proportion des motifs acrylonitrile dans le
réseau de base de la membrane s’éléve au moins a 5% et, de préférence, au moins a 20%.

8. Procédé selon la revendication 7, caractérisé par le fait que le réseai de base de la membrane contient
des copolyméres d’acrylonitrile et d’acétate de vinyle, d'éthers vinyliques, de vinylpyridine, de chlorure de
vinyle, de styréne, de butadiéne, d’acide (méth)acrylique, d'anhydride maléique, de 2-aminométhyl-acrylate de
méthyle ou de composés allyle, ou bien des ter- ou tétrapolyméres a base d’acrylonitrile.

9. Procédé selon la revendication 1, caractérisé par fe fait que I'on utilise en tant que zinco- ou alumino-
phthalocyanine une teile phthalocyanine de formule .

S ( ;(so M, L
: : MeP -'"
- (R) : : .

dans laquelle MePc représente le systeme cyclique zinco- ou aluminophthalocyanine; M représente un
atome d’hydrogéne, un ion alcalin ou ammonium; R représente le fluor, le chlore, le brome ou I'iode; x est un
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nombre quelconque allant de 1,33 4; ety estun nombre queliconque allant de 0 a 4; les substituants R présents
dans la motécule pouvant étre identiques ou différents; ou des mélanges de telles phthalocyanines.
10. Procédé selon la revendication 9, caractérisé par le fait que I'on utilise en tant que phthalocyanine une

phthalocyanine de formule
(So 44" '2
AIP
(R)

dans laqueile AlPc représente le systéme cyclique alumino-phthalocyanine; M’ représente un atome
d’hydrogéne, de sodium ou de potassium; x’ est un nombre quelconque ailant de 2 4 4; R représente le fluor, le
chiore, le brome ou I'iode; et ¥’ est un nombre queiconque allant de 03 1,5.

11. Procédé seion la revendication S, caracténsé par {e fait que 'on utilise en tant que phthalocyanine une

phthalocyanine de formule )
) t . ° -

dans laquelle ZnPc représente le systéme cyclique zinco-phthalocyanine; M’ feprésent'e un atome

- d’hydrogéne, de sodium ou de potassium; et x’ est un nombre queiconque allant de 2 4 4.

12. Solution aqueuse de photo-activateur, ne se gelaf‘ant pas, concentrée. stable au stockage, obtenue selon
la revendication 1, caractérisés par le fait qu’elle contient de 5 3 50% en posds d’une ou plusieurs alumino-
etlou zinco-phthalocyanines suifonées, en particulier de formule

(so *1)
(‘(e?c} - )
(R)

dans laquelle MePc represente ie svstéme cychque zinco- ou aluminophthalocyanine; M représente un .
atome d’hydrogéne, un ion alcalin ou ammoaium; R représente le fluor; le chiore, le brome ou {'iode; x est un
nombre quelconque-allant de 1,3 4 4; et y est un nombre quelconque allant de 0 4 4; les substituants R présents
dans {a molécule pouvant étre identiques ou différents; 0,05 & 1% en po:ds de seis neutres, en particulier NaCl
et Na;S0,, et 0,05 a 2% en poids de sous-produits organiques.

13. Solution selon (3 revendication 12, caractérisée par le fait qu'elle contient de 10 3 35% en poids d’'un
photo-activateur de type phthalocyanine de formule indiquée dans la revendication 12, de 0,01 & 0,206 en poids
de NaCl, de 0,1 & 0,8% en poids de Na,$SO4 et 0,1 & 19 en poids de sous-produits organiques.

14. Solution selon la revendication 12, caractensée par le fait qu’elle contient en tant que phthalocyanine une

phthalocyanine de formule
501,
AlPc

(R) v

i
!

- dans laquelle AlPc represehte le systéme 'C-VCHQUB alumino-phthalocyanine; M’ represente un atome

_d’hydrogéne, de sodium ou de potassium; x’ est un nombre quelconque:allant de 234;R fepresente le fluor, le

chlore, le brorhe ou Iiode; et y' est un nombre quelconque allant de 04 1,5.
15. Solution selon la revendication 12, caractensée par le fait qu'elle contient en tant que phthalocvanme une
phthalocyamne de formule
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