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BLEACH CATALYSTS 

[0001] This invention relates to activation of bleaches 
employing peroxy compounds, including hydrogen peroxide 
or a hydrogen peroxide adduct, Which liberate hydrogen 
peroxide in aqueous solution, as Well as peroxy acids; to 
compounds that activate or catalyse peroxy compounds; to 
bleach compositions including detergent-bleach composi 
tions Which contain a catalyst for peroxy compounds; and to 
processes for bleaching and/or Washing of substrates 
employing the aforementioned types of compositions. 

[0002] In particular, the present invention is concerned 
With the novel use of transition metal compounds as 
improved catalyst for the bleach activation of peroxy com 
pound bleaches. 

[0003] Peroxide bleaching agents for use in laundering 
have been knoWn for many years. Such agents are effective 
in removing stains, such as tea, fruit and Wine stains, from 
clothing at or near boiling temperatures. The ef?cacy of 
peroxide bleaching agents drops off sharply at temperatures 
beloW 60° C. 

[0004] Many transition metal ions catalyse the decompo 
sition of H202 and H2O2-liberating percompounds, such as 
sodium perborate. In practice, transition metal salts together 
With a chelating agent are used to activate peroxide com 
pounds so as to make them usable for satisfactory bleaching 
at loWer temperatures. 

[0005] The catalysts of the invention may also be applied 
in the peroxide oxidation of a broad range of organic 
molecules such as ole?ns, alcohols, aromatic ethers, sul 
phoxides and various dyes, and also for inhibiting dye 
transfer in the laundering of fabrics. 

[0006] EP-A-0 458 397 discloses transition metal bleach 
catalysts based on-a non-cobalt metal and preferably com 
prises a manganese complex of formula (A): 

[0007] Z 

[LnMnmXpFYq (A) 
[0008] in Which Mn is manganese, Which can be either in 
the II, III, IV or V oxidation state, or mixtures thereof and 
Wherein n and m are independent integers from 1-4; X 
represents a coordinating or bridging species, such as H2O, 
OH‘, 02 , S2‘, N3, H00‘, O22‘, O21‘, R—COO_, With R 
being H, alkyl, aryl, optionally substituted, NR3 With R 
being H, alkyl, aryl, optionally substituted, Cl“, SCN', N3“ 
etc. or a combination thereof; p is an integer from 0-12, 
preferably from 3-6; Y is a counter-ion, the type of Which is 
dependent on the charge Z of the complex; Z denotes the 
charge of the complex and is an integer Which can be 
positive, Zero or negative. If Z is positive, Y is an anion, such 
as Cl‘, Br‘, 1‘, N03, C104‘, NCS‘, P136‘, RSO4_, OAc‘, 
BPh4_, CF3SO3_, RSO3_, RSO4_ etc; if Z is negative, Y is a 
cation, such as an alkali metal, alkaline earth metal or (alkyl) 
ammonium cation etc; q=Z/[charge Y]: and L is a ligand 
being a macrocyclic organic molecule of general formula 

[0009] Wherein R1 and R2 can each be absent, H, alkyl, 
aryl, optionally substituted, each D can be independently N, 

(1) 
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NR, PR, C or S, Wherein R is H, alkyl, aryl, optionally 
substituted. If D=N, one of the hetero-carbon bonds attached 
thereto Will be unsaturated, giving rise to a —N=CR1 
fragment, t and t‘ are each independently 2 or 3, and s=2,3,4 
or 5. These complexes are highly effective bleach catalysts. 
One preferred commercial example of a particular manga 
nese complex of formula (A) is the complex of manganese 
in the (IV) oxidation state With 1,4,7-trimethyl-1,4,7-triaZa 
cyclononane (hereinafter referred to by the abbreviation 
Me3TACN), namely [MnIV (u-O)6 (Me3-TACN) 2]-(PFg)2. 
The bleach catalysis activity of the free (uncomplexed) 
ligands of formula (I) is disclosed in EP-A-0 549 271, and 
for the same ligands in combination With Water-soluble 
manganese salts is disclosed in EP-A-0 549 272. 

[0010] HoWever, if the bleaching activity of this class of 
materials could be boosted, they could be used at loWer 
levels to provide a signi?cant reduction in cost. 

[0011] This problem has noW been solved by formulating 
compositions comprising the same class of ligand as in 
formula (A), together With a Water-insoluble compound of 
manganese. 

[0012] The catalysts according to the present invention are 
also useful as oxidation catalyst systems and therefore ?nd 
application in Waste Water treatment and in the general 
chemical industry. 

[0013] Thus, the present invention noW provides a bleach 
catalyst system comprising in combination, a macrocyclic 
organic ligand of formula (I): 

(I) 

[0014] Wherein R1 and R2 can each independently be 
absent, H, alkyl or aryl, optionally substituted; t and t‘ are 
each independent integers from 2-3; each D can indepen 
dently be N, NR3, PR3, O or S, Wherein each R3 is inde 
pendently H, alkyl or aryl, optionally substituted by one or 
more suitable substituents such as C1_4 alkyl groups, or is a 
bridging group such as CL6 alkylene, either to another R3 
group in the same macrocycle or to another independently 
de?ned macrocyclic ligand of formula (I), Wherein any 
bridging group optionally contains an optionally substituted 
heteroatom such as nitrogen; and s is an integer from 2-5; 
and a Water-insoluble manganese compound. 

[0015] The Ligand 

[0016] In formula (I) R1 and R2 are preferably each Zero, 
H, alkyl or aryl, optionally substituted; D and D‘ are pref 
erably each independently N, NR, PR, O or S, Wherein R is 
H, alkyl or aryl, optionally substituted: t and t‘ are each 
independently integers from 2-3; s is an integer from 2-4, 
and n=m=2. Especially preferred is When D is NR and t and 
t‘ are 2 or 3, in particular When s is also 2. In the latter case, 
it is also most preferred for t and t‘ both to be 2. 

[0017] In the case of bridging by CL6 alkylene groups 
betWeen R3 groups of tWo or more ligands, preferably only 
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tWo ligands are so bridged. One preferred bridged ligand of 
formula (I) is: 

@105 
[0018] Other preferred sub-classes of the ligands of for 
mula (I) are those in Which D or D‘ is NH or NR; t and t‘ are 
2 or 3, s=2, and R1=R2=H, more preferably, Wherein D or D1 
is NCH3 and t, t‘=2, Me3-TACN is especially preferred. 

[0019] Yet other preferred ligands are those stated in 
EP-A-0 458 397 as preferred. 

[0020] Ligands of formula (I) may be prepared by any of 
the methods disclosed in EP-A-0 458 397. 

[0021] The Manganese Compound 

[0022] The term “Water-insoluble manganese compound” 
as used herein, is intended to encompass manganese com 
pounds Which are generally considered truly Water-insoluble 
as Well as sparingly-soluble manganese compounds. Of 
course, no manganese compound has absolutely Zero solu 
bility. Thus, preferably, the term “Water-insoluble” as used in 
reference to the manganese compound, preferably means 
that this compound has a solubility no more than 10 g/l, 
preferably no more than 5 g/l, still more preferably, no more 
than 2 g/l at 25° C. 

[0023] Typical such compounds include those With 
hydr(oxide), carbonate, oxalate, sulphide and/or phosphate 
anions (“Water-insoluble manganese compound” includes 
mixtures of tWo or more different such compounds). 

[0024] Especially preferred are manganese oxides, for 
example, Mn2O3, Mn3O4 and/or MnO2. 

[0025] Any of the Water-insoluble manganese compounds 
may be in any appropriate oxidation state for example the II, 
III or IV oxidation state. 

[0026] The most preferred Water-insoluble manganese 
compound is manganese dioxide. This material may exist in 
various forms and oxidation states. The term “manganese 
dioxide” as used herein is intended to cover any manganese 
dioxide material in one or more of these oxidation states and 
in pure or impure form. The different forms and oxidation 
states of manganese dioxide are disclosed in Gmelins Hand 
buch der anorganischen Chemie, System-Nummer 56, Teil 
Cl, pages 127-156 (1973). 

[0027] Generally speaking, the Weight ratio of the ligand 
of formula (I) to the manganese compound is from 1:0.32 to 
1:160, more preferably from 1:1 to 1:50, yet more prefer 
ably, from 1:3 to 1:16. 

[0028] Compositions 
[0029] The invention further extends to a bleaching com 
position comprising a catalyst system according to any 
preceding claim and a peroxygen bleach or peroxygen 
bleach system. Such peroxygen bleaches or bleach systems 
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are preferably bleaches including hydrogen peroxide, hydro 
gen peroxide-liberating or -generating compounds, peroxy 
acids and their salts, and peroxyacid bleach precursors and 
mixtures thereof. 

[0030] Another aspect of the present invention provides a 
bleaching or cleaning process employing a bleaching com 
position according to the invention as de?ned above. This 
process comprises treating a substrate to be bleached, With 
an aqueous bleaching solution or dispersion containing set 
composition, Wherein manganese is present expressed in 
terms of parts per million (ppm) of manganese in the 
aqueous bleaching solution, Will normally range from 0.001 
ppm to 100 ppm, preferably from 0.01 ppm to 20 ppm, most 
preferably from 0.1 ppm to 10 ppm. Higher levels may be 
desired and applied in industrial bleaching processes, such 
as textile and paper pulp-bleaching. The loWer range levels 
are primarily destined and preferably used in domestic 
laundry operations. 
[0031] As indicated above, the improved bleaching com 
position has particular application in detergent formulations 
to form a neW and improved detergent bleach composition 
Within the purvieW of the invention, comprising said peroxy 
compounds bleach, the catalyst system according to the 
invention, a surface-active material, and usually also deter 
gency builders and other knoWn ingredients of such formu 
lations, as Well as in the industrial bleaching of yarns, 
textiles, paper, Woodpulp and the like. 
[0032] The catalyst system according to the invention Will 
be present in the detergent formulations in amounts so as to 
provide the required level in the Wash liquor. When the 
dosage of the detergent bleach composition is relatively loW, 
eg about 1 and 2 g/l by consumers in Japan and the USA, 
respectively, the Mn content in the formulation is 0.0025 to 
0.5%, preferably 0.003 to 0.17%. At higher product dosage 
as used eg by European consumers, the Mn content in the 
formulation is 0.0005 to 0.1%, preferably from 0.005 to 
0.05%. 

[0033] Compositions comprising a peroxy compound 
bleach and the catalyst system of the invention are effective 
over a Wide pH range of betWeen 7 and 13, With optimal pH 
range lying betWeen 8 and 11. 

[0034] The peroxy compound bleaches Which can be 
utilised in the present invention include hydrogen peroxide, 
hydrogen peroxide-liberating compounds, hydrogen perox 
ide-generating systems, peroxyacids and their salts, and 
peroxyacid bleach precursor systems and mixtures thereof. 

[0035] Hydrogen peroxide sources are Well knoWn in the 
art. They include the alkali metal peroxides, organic perox 
ide bleaching compounds such as urea peroxide, and inor 
ganic persalt bleaching compounds, such as the alkali metal 
perborates, percarbonates, perphosphates and persulphates. 
Mixtures of tWo or more of such compounds may also be 
suitable. Particularly preferred are sodium percarbonate and 
sodium perborate and, especially, sodium perborate mono 
hydrate. Sodium perborate monohydrate is preferred to 
tetrahydrate because of its excellent storage stability While 
also dissolving very quickly in aqueous bleaching solutions. 
Sodium percarbonate may be preferred for environmental 
reasons. These bleaching compounds may be utilised alone 
or in conjunction With a peroxyacid bleach precursor. Use of 
this latter may be of advantage for improving the overall 
Whiteness appearance of White fabrics as Well as for hygiene 
purposes. 
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[0036] Peroxyacid bleach precursors are known and 
amply described in literature, such as in the GB Patents 

836,988; 864,798; 907,356; 1,003,310 and 1,519,351; Ger 
man Patent 3,337,921; EP-A-0185522; EP-A-0174132; EP 
A-0120591; and US. Pat. Nos. 1,246,339; 3,332,882; 4,128, 
494; 4,412,934 and 4,675,393. 

[0037] Another useful class of peroxyacid bleach precur 
sors is that of the quaternary ammonium substituted per 
oxyacid precursors as disclosed in US. Pat. Nos. 4,751,015 
and 4,397,757, in EP-A-284,292, EP-A-331,229 and EP-A 
0303520. Examples of peroxyacid bleach precursors of this 
class are: 

[0038] 2-(N,N,N-trimethyl ammonium) 
phophenyl carbonate—(SPCC); 

ethyl-4-sul 

[0039] N-octyl,N,N,-dimethyl-N10-carbophenoxy 
decyl ammonium chloride—(ODC); 

[0040] 3-(N,N,N-trimethyl ammonium) propyl sodium 
4-sulphophenyl carboxylate; and 

[0041] N,N,N-trimethyl ammonium toluyloxy benZene 
sulphonate. 

[0042] Of the above classes of bleach precursors, the 
preferred classes are the esters, including acyl phenol sul 
phonates and acyl alkyl phenol sulphonates; acyl-amides; 
and the quaternary ammonium substituted peroxyacid pre 
cursors. 

[0043] Highly preferred activators include sodium-4-ben 
Zoyloxy benZene sulphonate; N,N,N‘-tetraacetyl ethylene 
diamine; sodium-l-methyl-2-benZoyloxy benZene-4-sulpho 
nate; sodium-4-methyl-3-benZoyloxy benZoate; SPCC; tri 
methyl ammonium toluyloxy benZene sulphonate; sodium 
nonanoyloxybenZene sulphonate; sodium 3,5,5,-trimethyl 
hexanoyloxybenZene sulphonate; glucose pentaacetate and 
tetraacetyl xylose. 

[0044] Organic peroxyacids are also suitable as the peroxy 
compound. Such materials normally have a general formula: 

[0045] Wherein R is an alkylene or substituted alkylene 
group containing from 1 to about 22 carbon atoms or a 
phenylene or substituted phenylene group, and Y is hydro 
gen, halogen, alkyl, aryl or 

0 

|| || 

[0046] The organic peroxy acids usable in the present 
invention can contain either or tWo peroxy groups and can 

be either aliphatic or aromatic. When the organic peroxy 
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acid is aliphatic, the unsubstituted acid has the general 
formula: 

[0047] Where Y can be, for example, H, CH3, CHZCI, 
COOCH; and n is an integer from 1 to 20. 

[0048] When the organic peroxy acid is aromatic, the 
unsubstituted acid has the general formula: 

[0049] Wherein Y is hydrogen, alkyl, alkylhalogen, halo 
gen or COCH or COOOH. 

[0050] Typical monoperoxy acids useful herein include 
alkyl peroxy acids and aryl peroxy acids such as: 

[0051] peroxybenZoic acid and ring-substituted 
peroxybenZoic acids, eg peroxy-a-naphthoic acid; 

[0052] (ii) aliphatic, substituted aliphatic and aryla 
lkyl monoperoxy acids, eg peroxylauric acid, per 
oxystearic acid, and N,N-phthaloylaminoperoxyca 
proic acid. 

[0053] Typical diperoxy acids useful herein include alkyl 
diperoxy acids and aryldiperoxy acids, such as: 

[0054] (iii)1,12-dipero-xydodecanedioic acid; 

[0055] (iv) 1,9-diperoxyaZelaic acid; 

[0056] (v) diperoxybrassylic acid; diperoxysebacic 
acid and diperoxyisophthalic acid; 

[0057] (vi) 2-decydiperoxybutane-1,4-dioic acid; 

[0058] (vii)4,4‘-sulfonylblsperoxybenZoic acid. 

[0059] An inorganic peroxyacid salt usable herein is, for 
example, potassium monpersulphate. 

[0060] A detergent bleach composition of the invention 
can be formulated by combining effective amounts of the 
components. The term “effective amounts” as used herein 
means that the ingredients are present in quantities such that 
each of them is operative for its intended purpose When the 
resulting mixture is combined With Water to form an aqueous 
medium Which can be used to Wash and clean clothes, 
fabrics and other articles. 

[0061] In particular, the detergent bleach composition can 
be formulated to contain, for example, form about 2% to 
30% by Weight, preferably from 5 to 25% by Weight, of a 
peroxide compound. 
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[0062] Peroxyacids may be utilised in somewhat lower 
amounts, for example from 1% to about 15% by Weight 
preferably from 2% to 10% by Weight. 

[0063] Peroxyacid precursors may be utilised in combi 
nation With a peroxide compound in approximately the same 
level as peroxyacids, ie 1% to 15%, preferably from 2% to 
10% by Weight. 

[0064] The catalyst system of the invention can also 
catalyse bleaching by atmospheric oxygen, in Water alone or 
in a composition containing one or more other components 
such as surfactant, builders and the like, Without an addi 
tional bleach or bleach system. This air-bleaching use con 
stitutes another aspect of the invention. 

[0065] The manganese complex catalyst Will be present in 
such formulations in amounts so as to provide the required 
level of Mn in the Wash liquor. Normally, an amount of 
manganese complex catalyst is incorporated in the formu 
lation Which corresponds to a Mn content of from 0.0005% 
to about 0.5% by Weight, preferably 0.001% to 0.25% by 
Weight. 
[0066] The bleach catalyst of the invention is compatible 
With substantially any knoWn and common surface-active 
agents and detergency builder materials. 

[0067] The surface-active material may be naturally 
derived, such as soap, or a synthetic material selected from 
anionic, nonionic, amphoteric, ZWitterionic, cationic actives 
and mixtures thereof. Many suitable actives are commer 
cially available and are described in literature, for example 
in “Surface Active Agents and Detergents”. Volumes I and 
II, by SchWartZ, Perry and Berch. The total level of the 
surface-active material may range up to 50% by Weight, 
preferably being from about 1% to 40% by Weight of the 
composition, most preferably 4 to 25%. 

[0068] Synthetic anionic surface-actives are usually 
Water-soluble alkali metal salts of organic sulphates and 
sulphonates having alkyl groups containing from about 8 to 
about 22 carbon atoms, the term alkyl being used to include 
the alkyl portion of higher aryl groups. 

[0069] Examples of suitable synthetic anionic detergent 
compounds are sodium and ammonium alkyl sulphates, 
especially those obtained by sulphating higher (Cs-C18) 
alcohols produced, for example, from talloW or coconut oil; 
sodium and ammonium alkyl (Cg-C20) benZene sulphonates, 
particularly sodium linear secondary alkyl (Clo-C15) ben 
Zene sulphonates; sodium alkyl glyceryl ether sulphates, 
especially those esters of the higher alcohols derived from 
talloW or coconut oil and synthetic alcohols derived from 
petroleum; sodium coconut oil fatty acid monoglyceride 
sulphates and sulphonates; sodium and ammonium salts of 
sulphuric acid esters of higher (Cg-C18) fatty alcohol alky 
lene oxide, particularly ethylene oxide, reaction products; 
the reaction products of fatty acids such as coconut fatty 
acids esteri?ed With isethionic acid and neutralised With 
sodium hydroxide; sodium and ammonium salts of fatty acid 
amides of methyl taurine; alkane monosulphonates such as 
those derived by reacting alpha-ole?ns (Cs-C20) With 
sodium bisulphite and those derived by reacting paraf?n 
With SO2 and CI2 and then hydrolysing With a base to 
produce a random sulphonate; sodium and ammonium 
C7-C32 dialkyl sulfosuccinates; and ole?n sulphonates, 
Which term is used to describe the material made by reacting 
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ole?ns, particularly Clo-C2O alpha-ole?ns, With SO3 and 
then neutralising and hydrolysing the reaction product. The 
preferred anionic detergent compounds are sodium (C11 
C35) alkylbenZene sulphonates, sodium (Cm-C18) alkyl sul 
phates and sodium (Cm-C18) alkyl ether sulphates. 

[0070] Examples of suitable nonionic surface-active com 
pounds Which may be used, include in particular the reaction 
products of alkylene oxides, usually ethylene oxide, With 
alkyl (C6-C22) phenols, generally 5-25 EO, i.e. 5-25 units of 
ethylene oxides per molecule; the condensation products of 
aliphatic (Cs-C18) primary or secondary linear or branched 
alcohols With ethylene oxide, generally 3-30 EO, and prod 
ucts made by condensation of ethylene oxide With the 
reaction products of propylene oxide and ethylene diamine. 
Other so-called nonionic surface-actives include alkyl 
polyglycosides, long chain tertiary amine oxides, long chain 
tertiary phosphine oxides and dialkyl sulphoxides. 

[0071] Amounts of amphoteric or ZWitterionic surface 
active compounds can also be used in the compositions of 
the invention but this is not normally desired oWing to their 
relatively high cost. If any amphoteric or ZWitterionic deter 
gent compounds are used, it is generally in small amounts in 
compositions based on the much more commonly used 
synthetic anionic and nonionic actives. 

[0072] As stated above, soaps may also be incorporated in 
the compositions of the invention, preferably at a level of 
less than 25% by Weight. They are particularly useful at loW 
levels in binary (soap/anionic) or ternary mixtures together 
With nonionic or mixed synthetic anionic and nonionic 
compounds. Soaps Which are used, are preferably the 
sodium, or, less desirably, potassium salts of saturated or 
unsaturated Clo-C24 fatty acids or mixtures thereof. The 
amount of such soaps can be varied betWeen about 0.5% and 
about 25% by Weight, With loWer amounts of about 0.5% to 
about 5% being generally sufficient for lather control. 
Amounts of soap betWeen about 2% and about 20%, espe 
cially betWeen about 5% and about 10%, are used to give a 
bene?cial effect on detergency. This is particularly valuable 
in compositions used in hard Water When the soap acts as a 
supplementary builder. 

[0073] The detergent compositions of the invention Will 
normally also contain a detergency builder. Builder materi 
als may be selected from 1) calcium sequestrant materials, 
2) precipitating materials, 3) calcium ion-exchange materi 
als and 4) mixtures thereof. 

[0074] Examples of calcium sequestrant builder materials 
include alkali polyphosphates, such as sodium tripolyphos 
phate; nitrilotriacetic acid and its Water-soluble salts; the 
alkali metal salts of ether polycarboxylates. Such as car 
boxymethyloxy succinic acid, oxydisuccinic acid, mellitic 
acid; ethylene diamine tetraacetic acid; benZene polycar 
boxylic acids; citric acid; and polyacetal carboxylates as 
disclosed in US. Pat. Nos. 4,144,226 and 4,146,495. 

[0075] Examples of precipitating builder materials include 
sodium orthophosphate, sodium carbonate and sodium car 
bonate/calcite. 

[0076] Examples of calcium ion-exchange builder mate 
rials include the various types of Water-insoluble crystalline 
or amorphous aluminosilicates, of Which Zeolites are the 
best knoWn representatives. 
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[0077] In particular, the compositions of the invention 
may contain any one of the organic or inorganic builder 
materials, such as sodium or potassium tripolyphosphate, 
sodium or potassium pyrophosphate, sodium or potassium 
orthophosphate, sodium carbonate or sodium carbonate/ 
calcite mixtures, the sodium salt of nitrilotriacetic acid, 
sodium citrate, carboxymethyl malonate, carboxymethyloxy 
succinate and the Water-insoluble crystalline or amorphous 
aluminosilicate builder materials, or mixtures thereof. 

[0078] These builder materials may be present at a level 
of, for example, from 5 to 80% by Weight, preferably from 
10 to 60% by Weight. 

[0079] Apart from the components already mentioned, the 
detergent compositions of the invention can contain any of 
the conventional additives in the amounts in Which such 
materials are normally employed in fabric Washing detergent 
compositions. Examples of these additives include lather 
boosters, such as al-kanolamides, particularly the monoet 
hanol amides derived from palmkernel fatty acids and 
coconut fatty acids, lather depressants, such as alkyl phos 
phates and silicones, anti-redeposition agents, such as 
sodium carboxymethyl cellulose and alkyl or substituted 
alkyl cellulose ethers, other stabiliZers, such as ethylene 
diamine tetraacetic acid and the phosphonic acid derivatives 
(i.e. Dequest® types), fabric softening agents, inorganic 
salts, such as sodium sulphate, and, usually present in very 
small amounts, ?uorescent agents, perfumes, enZymes, such 
as proteases, cellulases, lipases, amylases and oxidases, 
germicides and colourants. 

[0080] Another optional but highly desirable additive 
ingredient With multi-functional characteristics in detergent 
compositions is from 0.1% to about 3% by Weight of a 
polymeric material having a molecular Weight of from 1,000 
to 2,000,000 and Which can be a homo- or co-polymer of 
acrylic acid, maleic acid, or salt or anhydride thereof, vinyl 
pyrrolidone, methyl- or ethyl-vinyl ethers, and other poly 
meriZable vinyl monomers. Preferred examples of such 
polymeric materials are polyacrylic acid or polyacrylate; 
polymaleic acid/acrylic acid copolymer; 70:30 acrylic acid/ 
hydroxyethyl maleate copolymer; 1:1 styrene/maleic acid 
copolymer:isobutylene/maleic acid and diisobutylene/ma 
leic acid copolymers; methyl- and ethyl-vinylether/maleic 
acid copolymers; ethylene/maleic acid copolymer; polyvinyl 
pyrrolidone; and vinyl pyrrolidone/maleic acid copolymer. 

[0081] Detergent bleach compositions of the invention, 
When formulated as free-?oWing particles, eg in poWdered 
or granulated form, can be produced by any of the conven 
tional techniques employed in the manufacture of detergent 
compositions, for instance by slurry-making, folloWed by 
spray-drying to form a detergent base poWder to Which the 
heat-sensitive ingredients including the peroxy compound 
bleach and optionally some other ingredients as desired, and 
the bleach catalyst, can be added as dry substances. 

[0082] It Will be appreciated, hoWever, that the detergent 
base poWder compositions, to Which the bleach catalyst is 
added, can itself be made in a variety of other Ways, such as 
the so-called part-part processing, non-toWer route process 
ing, dry-mixing, agglomeration, granulation, extrusion, 
compacting and densifying processes etc., such Ways being 
Well knoWn to those skilled in the art and not forming the 
essential part of the present invention. 
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[0083] Alternatively, the bleach catalyst can be added 
separately to a Wash/bleach Water containing the peroxy 
compound bleaching agent. 

[0084] In that case, the bleach catalyst is presented as a 
detergent additive product. Such additive products are 
intended to supplement or boost the performance of con 
ventional detergent compositions and may contain any of the 
components of such compositions, although they Will not 
comprise all of the components as present in a fully formu 
lated detergent composition. Additive products in accor 
dance With this aspect of the invention Will normally be 
added to an aqueous liquor containing a source of (alkaline) 
hydrogen peroxide, although in certain circumstances the 
additive product may be used as separate treatment in a 
pre-Wash or in the rinse. 

[0085] Additive products in accordance With this aspect of 
the invention may comprise the compound alone or, pref 
erably, in combination With a carrier, such as a compatible 
aqueous or non-aqueous liquid medium or a particulate 
substrate or a ?exible non-particulate substrate. 

[0086] Examples of compatible particulate substrates 
include inert materials, such as clays and other aluminosili 
cates, including Zeolites, both natural and synthetic of ori 
gin. Other compatible particulate carrier materials include 
hydratable inorganic salts, such as carbonates and sulphates. 

[0087] The instant bleach catalyst can also be formulated 
in detergent bleach compositions of other product forms, 
such as ?akes, tablets, bars and liquids, particularly non 
aqueous liquid detergent compositions. 

[0088] Such non-aqueous liquid detergent compositions in 
Which the instant bleach catalyst can be incorporated are 
knoWn in the art and various formulations have been pro 
posed, eg in US. Pat. Nos. 2,864,770: 3,368,977; 4,772, 
412; GB Patents 1,205,711; 1,370,377; 2,194,536; DE-A-2, 
233,771 and EP-A-0,028,849. 

[0089] These are compositions Which normally comprise a 
non-aqueous liquid medium, With or Without a solid phase 
dispersed therein. The non-aqueous liquid medium may be 
a liquid surfactant, preferably a liquid nonionic surfactant; a 
non-polar liquid medium, e.g. liquid paraffin; a polar sol 
vent, e.g. polyols, such as glycerol, sorbitol, ethylene glycol, 
optionally combined With loW-molecular monohydric alco 
hols, e.g. ethanol or isopropanol; or mixtures thereof. 

[0090] The solid phase can be builders, alkalis, abrasives, 
polymers, clays, other solid ionic surfactants, bleaches, 
?uorescent agents and other usual solid detergent ingredi 
ents. 

[0091] The invention Will noW be further illustrated by 
Way of the folloWing non-limiting examples. 

EXAMPLES 1-6 

[0092] Experimental Evaluation of Catalyst Systems 

[0093] AMacbeth COLOUR-EYE 7000A spectrophotom 
eter Was used for the measurement of re?ectance With large 
area of vieW (25.4 mm2). All reagents Were used as received. 

[0094] The bleach procedure Was proceeded as the fol 
loWing manner. A250 ml of beaker Was charged With 100 ml 
of pH 10 buffer and then moved to a thermostat (40° C.). As 
soon as the temperature rose to 40° C. in the beaker, 87 pl 
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of 31.15% H202, then catalyst and tWo pieces of BC-1 (4.5 
mm><4.5 mm) Were added in the beaker. After magnetic 
stirring for 30 minutes at 40° C., the tea stained clothes 
(BC-1) Were taken out, Washed With demineralised Water, 
and dried by dryer. The re?ectance of bleached BC-1 cloth 
Was measured on Color Eye 7000A Spectrophotometer. 

[0095] Results 

[0096] The catalytic bleach activity may be evaluated by 
the measurement of re?ectance (at 460 nm) of tea stained 
BC-1 cloth before and after bleach test. AR is equal to the 
difference of re?ectance betWeen the sample and control. A 
loWer AR value means a higher catalytic bleach activity. 

AR=re?ectance of sample-re?ectance of original BC-1 
cloth 

[0097] The enhancement of bleach activity for manganese 
dioxide is summarised in Table 1. 

TABLE 1 

In?uence of the amount of MnO on bleach activity 

Mole Ratio 

(Mn: 
Example Catalyst Me3TACN) AR 

A H202a 5.4 
B Me3TACNb 10.9 
C MnSO4 + Me3TACN 0.5:1 9.3 
D MnSO4 + Me3TACN 1:1 8.3 
E MnCl2 + Me3TACN 0.5:1 10.3 
F Mncl2 + Me3TACN 1:1 8.7 
G Mncl2 + Me3TACN 25:1 3.6 
H Mn(NO3)2 + Me3TACN 1:1 8.0 
I Mn(NO3)2 + Me3TACN 25:1 -3.9 
J Mn(OAc)2 + Me3TACN 1:1 7.2 
K Mn(OAc)2 + Me3TACN 25:1 -1.9 
1 MnO2 + Me3TACN 10:1 12.4 
2 MnO2 + Me3TACN 25:1 14.2 
3 MnO2 + Me3TACN 39:1 14.2 
4 MnO2 + Me3TACN 46:1 13.0 
5 MnO2 + Me3TACN 320:1 12.0 
6 M11203 + Me3TACN 30:1 11.0 

aConcentration 8.6 x 10’3 mol/l 
bConcentration 5.0 x 10’6 mol/l 

[0098] The addition of MnO2 generally causes the 
enhancement of bleach activity of Me3TACN, but the extent 
of enhancement greatly depends on the amount of manga 
nese dioxide added in bleach experiment. The bleach activ 
ity reaches the highest value, When the ratio of Me3TACN to 
MnO2 ranges from 1:25 to 1:39. More MnO2 results in the 
decline of bleach activity, but it still reveals a signi?cantly 
higher bleach activity than Me3TACN alone. 

[0099] Table 1 also shoWs that soluble manganese salts 
such as MnSO4, MnCl2, Mn(NO3)2 and Mn(OAc)2 in 1:1 
ratio reduce the bleach activity of Me3TACN. When MnCl2, 
Mn(NO3)2 and Mn(OAc)2 are used, the bleach activity 
dramatically decreases. These experimental data Findicate 
that soluble manganese salts deteriorate the bleach activity 
of Me3TACN. 

[0100] On the other hand, introduction of Mn2O3 begins to 
exhibit a positive effect on bleach activity at relatively larger 
amounts. 
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[0101] The in?uences of non-manganese Water-insoluble 
compounds of other metals on the bleach activity of 
Me3TACN are summarised in Table 2. 

TABLE 2 

Performance of other insoluble metal oxides 

Mole Ratio 
Example Catalyst (M:Me3TACN) AR 

L H202a 5.4 
M Me3TACNb 10.9 
N MnO2 + Me3TACN 25:1 14.2 
o F6203 + Me3TACN 25:1 10.3 
P F6304 + Me3TACN 25:1 10.3 
Q Fe(OH)3 + Me3TACN 25:1 10.2 
R 01:20 + Me3TACN 25:1 9.5 
S CuO + Me3TACN 25:1 10.6 

T cu(oH)2 + Me3TACN 25:1 10.4 
U CeO2 + Me3TACN 11:1 10.7 
V CeO2 + Me3TACN 21:1 10.9 

aConcentration 8.6 x 10’3 mol/l 
bConcentration 5.0 x 10’6 mol/l 

[0102] The data in Table 2 indicate that Fe2O3, Fe3O4, 
Fe(OH)3, Cu2O, CuO, Cu(OH)2 and CeO2 do not give 
enhanced bleaching activity With Me3TACN. 

EXAMPLE 7-9 

Evaluation in Detergent Compositions 

[0103] Base Formulation—Example W 

Wt % 

LASl 16.8 
sTPP2 18.0 
Soda Ash 18.0 
Sodium Silicate 8.0 
Sodium Sulphate 30.0 
Minors & Water balance 

[0104] RaW Materials: 

[0105] 1. Linear alkylbenZene sulphonate having an 
average of . . . carbon atoms in the alkyl chain. 

[0106] 2. Sodium tripolyphosphate 

[0107] TWo control Formulations (Examples X and Y) 
Were prepared by adding to the base formulation of Example 
W as folloWs: 

Example X Example Y 

Formulation of 4 4 
Example W 
NaBO3 H2O 0.86 0.86 
Me3TACN — 0.00086 
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[0108] Composition Examples 7-9 according to the 
present invention, using the base formulation of Example W 
Were also prepared thus: 

,q/l 

Example 7 Example 8 Example 9 

Formulation of 4 4 4 
Example W 
NaBO3 H2O 0.86 0.86 0.86 
Me3TACN 0.00086 0.00086 0.00086 
MnO2 0.0109 0.0218 0.109 

[0109] The following re?ectance values (AR) Were 
obtained: 

TABLE 3 

Performance of Examples of the Invention 

Example AR 

Mum a a 

[0110] The data in Table 3 demonstrate that the addition of 
magnanese dioxide also enhances the bleach activity in base 
detergent formulation W. 

1. A bleach and/or oxidation catalyst system comprising 
in combination, a macrocyclic organic ligand of formula (I): 

(I) 

Wherein R1 and R2 can each independently be absent, H, 
alkyl or aryl, optionally substituted; t and t‘ are each 
independent integers from 2-3; each D can indepen 
dently be N, NR3, PR3, O or S. Wherein each R3 is 
independently H, alkyl or aryl, optionally substituted 
by one or more suitable substituents such as CL4 alkyl 
groups, or is a bridging group such as CL6 alkylene, 
either to another R3 group in the same macrocycle or to 
another independently de?ned macrocycle or to 
another independently de?ned macrocyclic ligand of 
formula (I), Wherein any bridging group optionally 
contains an optionally substituted heteroatom such as 
nitrogen; and s is an integer from 2-5; and a Water 
insoluble manganese compound. 
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2. A catalyst system according to claim 1, Wherein t and 
t‘ are independently 2 or 3 and D is NR. 

3. A catalyst system according to claim 2, Wherein s is 2. 

4. A catalyst system according to claim 3, Wherein t and 
t‘ are both 2. 

5. A catalyst system according to claim 1, Wherein the 
ligand of formula (I) is 1,4,7-trimethyl-1,4,7-triaZacy 
clononane. 

6. A catalyst system according to claim 1, Wherein the 
ligand of formula (I) has the formula: 

@105 
7. A catalyst system according to claim 1, Wherein the 

manganese compound has a solubility of no more than 10 
g/l, preferably no more than 5 g/l, more preferably, no more 
than 2 g/l at 250° C. 

8. A catalyst system according to claim 1, Wherein the 
manganese compound comprises hydr(oxide), sulphide, car 
bonate, oxalate and/or phosphate anions. 

9. A catalyst system according to claim 1, Wherein the 
manganese compound comprises a manganese oxide. 

10. A compound according to claim 9, Wherein the 
manganese oxide is selected from Mn2O3, Mn3O4 and/or 
MnO2. 

11. A compound according to claim 1, Wherein the man 
ganese in the manganese compound is in the II, III or IV 
oxidation state. 

12. A catalyst system according to claim 1, Wherein the 
Weight ratio of the ligand of formula (I) to the manganese 
compound is from 1:0.32 to 1:160, preferably from 1:1 to 
1:50, more preferably from 1:3 to 1:16. 

13. A bleaching composition comprising a catalyst 
according to claim 1 and a peroxygen bleach or peroxygen 
bleach system. 

14. Ableaching or cleaning process employing a compo 
sition according to claim 5, comprising treating a substrate 
to be bleached With an aqueous bleaching solution or 
dispersion containing said composition, Wherein manganese 
is present in the solution or dispersion in an amount of from 
0.001 ppm or 100 ppm, preferably from 0.01 ppm to 20 ppm. 


