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I-ABSTRACT OF THE DISCLOSURE 
A stable dry catalyst powder fore-nhan-cing the bleach 

ing action of water-soluble inorganic’ p'ercompounds at 
'low temperatures of 20—50° C. ‘Comprising a metal-ion of 
a transition element and a water-insoluble or hardly ‘sol 
u'ble powdered carrier, processes for the preparation there 
of and percompound bleaching compositions containing 
the catalyst powder. 

The invention relates to ion/carrier catalysts, to .proc 
esses for the preparation of ion/carrier catalysts and to 
bleaching compositions containing these catalysts. In par 
ticular, the invention relates to ion/ carrier catalysts which 
affect the bleaching actionof inorganicprecompounds to 
such an extent that effective bleaching at relatively low 
temperatures, e.g. 20—50° C., can be achieved and to their 
preparation in a suitable and stable form andto their 
use in bleaching compositions. Such catalysts can be ad— 
vantageously used 'in bleaching compositions containing 
inorganic percompounds, e.g. perborates or persulphates, 
to obtain low-temperature bleaching and ?nd particular 
use in scouring powder formulations containing inorganic 
percompounds._ . , , _. , . 

It is- known that certain cobalt and manganese salt solu 
tions when freshly adsorbed on asuitable carrier, such as 
the alkaline carbonates of calcium,~magnesium, zinc or 
cadmium, exercise ahighly catalysing effect on the bleach 
ing action of hydrogenperoxide. Such freshly prepared 
systems when mixed with a hydrogen peroxide solution 
have a bleaching effect ‘on certain-dyestuff solutions at 
room temperature. 
Known low-temperature bleaching compositions gen 

erally contain a chlorine-releasing compound, such as di 
chlorocyanuric or trichlorocyanuric‘acid, which has the 
disadvantageuof spreading ‘a disagreeable chlorine smell, 
which persists for .some time after use, especially on the 
skin, and the further disadvantage of sometimes attacking 
the ?bres of textiles, especially of some ?nished fabrics. 
Another ‘disadvantageconnected with compositions based 
on chlorine bleache-s is their instability on storage, result 
ing in a decrease of bleaching effect. These disadvantages 
are not present‘to the same extent with bleaching com 
positions based on inorganic percompounds, such as per 
borates or persulphates. However, inorganic percom 
pounds are relatively inactive bleaching agents at low tem 
peratures, e.g. 20-50" C. Their bleaching effect increases 
with increasing temperature and attains its maximum at 
the boil. ' e - > ‘ 

It is an object of the invention to prepare stable cata 
lysts as a dry powder having a free moisture content of 
less than 15%, preferably 1‘—5%, which can be incorpo 
rated in bleaching compositions containing inorganic per 
compounds and particularly in scouring powder bleach 
formulations containing inorganic percompounds. 

It is also an object of the invention to provide low-tem 
perature bleaching compositions which are effective in the 
removal of persistent stains, e.g. tea stains, from hard sur 
faces, such as dishes, ‘tiles and the like, and. which are 

Hired, State Pate“ 

5 

10 

15 

20 

25 

40 

45 

55 

60 

70 

3,398,096 
Patented Aug. 20, 1968 

rice 
2 

also useful for bleaching stains on ?brous materials, such 
as ?nished and un?nished textile fabrics. _ 
Another object is to provide detergent compositions es 

pecially for dishwashing containing inorganic percom 
pounds having low-temperature ‘bleaching properties: 
A further object is to provide scouring powder compo 

sitions containing inorganicpercompounds, e.g. sodium 
perborate, having a ‘bleaching effect comparable with those 
compositions containing chlorine bleaches._ , 
The catalysts according to the invention comprise a 

metal ion adsorbed on a suitable inorganic carrier. The 
metal ions themselves in a non~adsorbed form may or 
may not have any effect on the bleaching activity of the 
inorganic percompound. However, when suitably adsorbed 
on suitable carriers these metal ions increase the bleach 
ing activity to a large extent. It has been found that the 
metal ions of the transition elements in the periodic sys 
tem especially those having an unpaired electron spin, 
such as Co2+, Mnzi", Ni2+, Cr3+, M0“, or Ca2+ are par 
ticularly-etfective. The carriers which can be advantageous 
ly used may be any water-insoluble or slightly soluble 
compound of Zn, Cd, Ca, Mg, Al, Sn, Be, Ti, Sb, Bi or 
SiO2. 
Of these possible combinations the most active catalysts 

are found when Co2+ is adsorbed on: zinc silicate; tita 
nium dioxide or hydroxide; tin dioxide; antimony triox 
ide; aluminium oxide, hydroxide or silicate; alkaline zinc 
carbonate; alkaline cadmium carbonate; cadmium carbon 
ate, silicate or oxide. The metal-ion content may be from 
1-100 mg. or more per gram catalyst, and preferably from 
20-60 mg./ g. It goes without saying that the catalysts ac 
cording to the invention are also effective to aid the 
bleaching action of inorganic percompounds on coloured 
solutions at low temperature. 
The catalysts according to the invention may be pre 

pared in the following ways: 
(a) By dry-mixing a ?nely-divided powdered salt, e.g. 

CoCl2, containing the ‘metal ion, with the ?nely-divided 
carrier in such a way that a homogeneous mixture is ob 
tained, in which both substances are in very good contact. 
(b) By adding an aqueous solution containing the 

metal ion, e.g. CoClz solution, to the required amount 
of ?nely powdered carrier. Water is then added and the 
whole mixture is stirred until a paste-like substance is 
obtained. The product is then dried at temperatures up 
to about 100° C.——vacuum may or may not be applied— 
preferably at temperatures of 40—60° C. in a vacuum of 
1~15 mm. Hg. Much higher temperatures may also be 
applied, depending on the type of catalyst, although it is 
not advisable since it would affect the catalysts activity. 

(0) By freeze-drying the paste-like substances as de 
scribed in (b), at temperatures of —50° to —0° C. in a 
vacuum of 001-1 mm. Hg. 
The catalysts obtained by the aforementioned methods 

assist bleaching at low temperatures (20° C. or even 
lower), as well as at higher temperatures, with sodium 
perborate and/ or with other inorganic percom-pounds in 
cluding percompounds, such as Du Pont’s “Oxone” (‘a 
triple salt consisting of potassium permonosulphate, potas 
sium hydrogen sulphate and potassium sulphate in the 
approximate molecular ratio of 2:1:1). 

It is desirable that the bleaching compositions should 
give an alkaline solution, preferably one having a pH 
value of between 7 and 11_ 

It has been found that catalysts prepared according to 
the process of the present invention can be stored for 
some time without losing their activity. They can be dry 
mixed with inorganic percompounds to form low-tem 
perature ‘bleaching compositions, preferably at weight ra 
tios of between v1: 1_ and 1:8. Such mixtures when incor 
porated in normal detergent compositions enable the latter 
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to bleach effectively at relatively low temperatures. It has 
valso been surprisingly found that the catalysts obtained 
from the freeze-drying process (process (c)), especially 
those with zinc compound carriers, are much more ac 

4 
These compositions were tested at room temperature for 
the bleaching of tea stains on unglazed tiles (Royal 
Sphinx Maastricht, 15 x 15 cm.) by applying them as a 
paste-like substance to the tile surface. The following test 

tive than the catalysts prepared from the same com- 5 method was used: 
pounds according to process (a) or (b)- Their activity, The re?ectance of 1a tea-stained tile was measured. 10 
however, decreases on storing under normal room condi- grams powder were mixed with 7 ml. distilled water and 
tions to values approaching those of catalysts prepared stirred for 30 seconds. The mixture was poured on the tile 
according to the other processes of the invention. By a surface. After ‘a contact time of 1 or 2 minutes the paste 
suitable coating of the particles it would be possible to 10 was rinsed from the tile surface with running tap water 
retain his extremely high activity originally obtained. Cat- for at least 10 seconds. After standing in the air for about 
alysts prepared with carriers havingaparticle size of 30-52 24 hrs. the re?ectance of the tile was measured again. 
mesh (‘British Standard Sieve) are especially suitable for In the following table the increase in re?ectance of the tile 
coating. surface after treatment is given. From this table it can be 
The catalysts prepared according to the processes of 15 seen that the type of carrier used is an important factor. 

the invention can be mixed with inorganic percompounds ' ‘ 
e.g. sodium perborate, to form stable low-temperature TABLE H 
bleaching compositions. They can also be incorporated in _ Increase inre?ectance 
detergent powder formulations having ‘a percompound Commsitlon Carrier Percent after mum“ time °f 
content of up to 30% and also in scouring powder com- 20 1min. 2min. 
positions with a percompound content of 1—20%, pref- I _____________ __ Zinc Silicate _____________ __ 27 42 
erably 5-15 % of sodium perborate. When used in scour- Cadmium carbonate ____ _- 27 29 
ing powder formulations it is preferable that the catalyst i?fgggggagzz ---- -- 3‘; £3 
be added to the powder as the last component under Zincsilicate“ "" " 26 30 
thorough mixing. It is also preferable that the moisture 25 - Zmc Slums"- 2; ‘g 
content of the detergent powder or scouring powder be . 0 5 
\as low as possible. a _ - . 

In ‘order to avoid unwanted colouring of the bleaching by Cpfgggss 21103)’? pared by dry mixmg' The othel catalysts were prepared 

solution and of the object to be bleached, which may be 
caused by the catalysing metal ion, sequestering agents 30 Example 3 
maY be incorporated in the bleaching composition’ e'g' The ?rst four of the compositions referred to in Table 
sodlilm hexametfll’hmRhate- other Condensed ‘phosphates’ II above were stored at room temperature in closed vessels 
particularly sodium tripolyphosphate, appear ‘£0 reduce for two months and their bleaching effect again deter 
the catalysts, actwlty' 35 mined in the same way as described in Example 2. The 

Example 1 following results show that the compositions retained their 
bleaching activity during storage: 

Catalysts having a cobalt content of approximately 
4% (40 mg./ g. catalyst) were prepared in the following TABLE III 

wags; 100 fl 1 d d _ H. t (100 h 40 [Results obtained after storage for 2 months] 
a g. ‘ ne y pow ere zinc s rca e ‘ mes — _ 

British Standard Sieve) and 19 g. Co'Cl2~6H20 were Composition Carrier iiirdai‘liéii??itcatutihg’?i 
mixed together in a mortar so that a homogeneous mix 
ture was ‘obtained. The zinc silicate was previously dried _ _ . 
in an oven at 80° C. under vacuum for one hour. 4‘ I ------------- -- gglglflll-lfligtgggb-?étgyjj 

(b) To 200 ‘g. ?nely powdered ZlIlC silicate (100 mesh—— * I _____________ __ Stannlc oxide ___________ _. 22 23 
British Standard Sieve) a solution of 38 g. CoC1-‘6H2O Antlmony oxlde """""""" " 27 28 

was added in 180 ml. Water and the mixture was stirred 
so that a homogeneous paste was obtained. ‘Part of the What is claimed is, 

pasteljilasf thenhdned lilha vacgunz dlglter. 'atd4t? C‘ ‘aé1d.10 50 1. A process for the preparation of a stable dry catalyst 
Em‘ g 101' Ours‘ t e Era ucfro am? t y pg“; eimi powder for enhancing the bleaching action of water solu 

, e graim es m 3' mm at a a CB mols me C n en 0 ble inorganic percompounds at low temperatures in which 
'approxlmately 15%‘ . an aqueous solution of a salt containing a metal-ion 

(c) The other part of Ehe paste was dned at aftggls' selected from the group consisting of the transition ele 
perature of less thim _20 C‘ and at a pressure 0 ' 65 merits in the periodic system is added to a powdered car 
mm'.Hg‘ The molsture content of the product was ap- rier selected from the group consisting of water-insoluble 
proxlmalwly 15%‘ , or hardly soluble compounds of Zn, Cd, Ca, Mg, Al, Sn, 

Examp 1e 2 Be, Ti, Sb, Bi and SiO; to form a homogeneous mixture 
A number of scouring Powder compositions were pre. and the mixture is thereafter dried to a moisture content 

pared containing sodium perforate and catalyst prepared 60 of less than 15%- . 
according to Example 1. For purposes of comparison two 2'- A Process for the pfepfll'atloll 0f 131 cafalyst Powder 
compositions were also prepared, one without catalyst according ‘[0 Claim 1, in Whlch the drymg 1S earned out 
and the other containing the metal ion without a carrier. at temperatures not exceeding 100° C. 

TABLE I 

Parts by Weight 

I II III IV 

Sodium dodecylbenzenesulphonate ________ -_ i€%a<5;.an;6:;:;::::::::::::" ': 815 1530 8:5 gggggglgfgg%%ggjggwh 
Catalyst, containing 4% 002+- _ 4. 0 4. 0 C0 012 without a carrier_ 
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3. A process according to claim 1, in which the drying 
is carried out under a vacuum of 1 to 15 mm. Hg and at a 
temperature of 40~60i° C. 

4. A process according to claim 1, in which the drying 
is carried out in the form of freeze-drying at a tempera 
ture of —50° to —(l° C. and at a vacuum of 0.01 to 1 
mm. Hg. 

'5. A low temperature bleaching composition consist 
ing essentially of a mixture of the catalyst powder con‘ 
sisting essentially of metal-ion selected ‘from the group 
consisting of the transition elements in the periodic sys 
tem which is adsorbed on or intimately mixed with a 
powdered carrier selected from the group consisting of 
water-insoluble or hardly soluble compounds Zn, Cd, Ca, 
Mg, A1, Sn, Be, Ti, Sb, Bi and SiO2, the metal-ion con 
tent being from about 1 to 10 milligrams per gram of 
catalyst powder, and a water-soluble inorganic percom 
pound, the weight ratio between the catalyst powder and 
the water-soluble inorganic percompound being from 
about 1:1 to about 1:8. 

6. A detergent powder bleach and cleansing composi— 
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6 
tion, for use in the presence of water, consisting essen 
tially of the composition de?ned by claim 5 in amounts 
such that the water soluble inorganic percompound con— 
tent is up to about 30' percent by weight of said composi 
tion. 

7. A detergent and scouring composition, for use in the 
presence of water, consisting essentially of the low tem 
perature bleaching composition de?ned by claim 5 in an 
amount such that the water soluble inorganic percom 
pound content is from about 1 percent to about 20 per 
cent by weight of said composition. 
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