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ABSTRACT OF THE DISCLOSURE 
A dry, stable non-segregating bleaching composition 

having a controllable, moderately low bulk density which 
comprises a mass of expanded, porous, water-soluble in 
organic hydrate salt particles having at least one peroxy 
gen compound bonded thereto. The peroxygen compound 
is bonded to the expanded, porous salt particles at moder 
ately low temperatures under controlled moisture condi 
tions. 

The stability of the peroxygen compound may be fur 
ther increased by bonding at least one peroxygen decom 
position inhibitor to the expanded, porous salt particles. 
An active and effective oxidizing and bleaching com 

position is also provided which comprises a mixture of 
a ?rst quantity of expanded, porous particles having at 
least one water soluble peroxygen compound bonded 
thereto and a second quantity of said expanded porous 
particles having bonded thereto at least one organic acid 
anhydride. A peroxygen decomposition inhibitor may also 
be included in this composition. 
A bleaching composition which is not only stable, non 

segregating and has a controllable, moderately low bulk 
density but is also eifective at mild temperatures is also 
provided by the present invention. Such a composition 
comprises a mass of the expanded, porous particles hav 
ing at least one peroxygen compound, at least one water 
soluble alkali metal silicate and at least one acid anhy 
dride bonded to the expanded, porous particles. The per 
oxygen compound and the alkali metal silicate are bond 
ed to one quantity of particles and the acid anhydride is 
bonded to a separate quantity of particles, after which the 
two quantities are intimately mixed to provide a substan 
tially uniform bleaching composition. 

BACKGROUND OF THE INVENTION 

(1) Field of the invention 
This invention relates to novel bleaching compositions 

and to methods of preparing such bleaching compositions. 
More particularly, the invention relates to dry, free-?ow 
ing bleaching compositions containing an inorganic per 
oxygen compound, the compositions having good shelf 
stability and a controllable, moderately low bulk density. 

(2) Description of the prior art 
It is well known that inorganic peroxygen compounds, 

such as alkali metal and alkaline earth metal perborates, 
percarbonates, persulfates, perphosphates and the like, are 
effective bleaches. The bleaching action of such inorganic 
peroxygen compounds results from the release of “active" 
oxygen which occurs in the presence of water. This release 
of oxygen is a function of temperature and increases 
rapidly at temperatures above about 60° C. These per 
oxygen compounds are known to have a gentle bleaching 
action on textile ?bers of all kinds, including colored and 
synthetic ?bers, and are particularly useful as a bleaching 
agent in detergent compositions intended for household 
use. 
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2 
Despite their known advantages, such peroxygen com 

pounds suffer from a number of disadvantages which 
make their use in bleaching, detergent and like com 
positions less than completely satisfactory. Thus, peroxy 
gen compounds decompose relatively rapidly in the pres 
ence of moisture such as when stored in an open package 
in a humid atmosphere. This rate of decomposition of the 
peroxygen compounds may also be increased when any 
of a large number of commonly used accelerators are 
present in the package with the bleaching composition. 

In addition, while it is generally preferred that bleach 
ing, detergent and like compositions intended for house 
hold use have a bulk density of about 15 to 30 pounds 
per square foot, peroxygen compounds, as provided com 
mercially, usually have a substantially higher bulk density. 
The relatively low bulk density requirement for home 
laundry products is not met merely by physically blend 
ing the peroxygen compound with commonly used low 
density builders or ?llers because the high density per 
oxygen compound tends to separate out and accumulate 
at the bottom of the package. 

Furthermore, while peroxygen compounds are increas 
ingly effective as bleaches as the boiling point of water 
is approached, their bleaching effectiveness is markedly 
reduced at relatively mild temperatures, that is, about 50° 
C. and below. This poor bleaching activity at mild tem 
perature has limited the acceptance of peroxygen bleaches 
in those areas where home laundry is generally done at 
relatively mild temperatures within a short period of 
time. While a number of activators have been proposed 
to permit the bleaching operation to be carried out at 
such mild temperatures, the use of these activators has 
given rise to other problems. For example, the activator 
used must be mixed with the peroxygen compound in 
such a manner that decomposition of the peroxygen com 
pound does not occur during formulation, packaging, 
shipping and storage and so that the ingredients can sim 
ply be added to the laundry Water as a uniform composi— 
tion. Heretofore, in order to achieve these objectives, it 
has usually been necessary to provide layered compacts 
or separate packages of the bleaching component and the 
activator to prevent interaction and segregation of the 
ingredients. However, these approaches increase packag 
ing costs prohibitively and decrease convenience in use. 

It has recently been discovered that the oxidation po 
tential of a peroxygen compound in an aqueous liquid 
may be markedly increased by incorporating a alkali met 
al silicate and an organic acid anhydride with said per 
oxygen compound in the aqueous liquid. That discovery 
is disclosed and claimed in copending application Ser. No. 
761,708, ?led concurrently herewith, by Faye J. Donaghu, 
entitled “Method and Composition” and assigned to the 
same as the present invention. 

SUMMARY OF THE INVENTION 

The present invention provides various compositions 
including one or more peroxygen compounds, alkaline 
silicates and organic acid anhydrides in novel formula 
tions which are dry, stable, free-?owing, non-segregating 
and have controllable, moderately low bulk densities. 

Thus, a dry, stable, non-segregating peroxygen bleach 
ing composition having a controllable, moderately low 
bulk density may be provided by bonding at least one 
peroxygen compound to particles of an expanded, porous, 
water~soluble inorganic hydrate salt carrier. The bonding 
of the peroxygen compound to particles of the expanded, 
porous carrier is effected at moderately low temperatures 
under relatively dry conditions to thereby substantially 
eliminate descomposition of the peroxygen compound. 
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The stability of the peroxygen compound may be fur 
ther increased by bonding at least one peroxygen decom— 
position inhibitor to the expanded, porous carrier. 

In accordance with another aspect of this invention, 
a peroxygen bleaching composition is provided which not 
only is stable, non-segregating and of controllable, mod 
erately low bulk density but which is also e?ective as a 
bleach at mild temperatures. This bleaching composition 
comprises a mass of the expanded, porous, water-soluble 
morganic hydrate salt particles having bonded thereto 
at least one Water-soluble peroxygen compound which is 
capable of forming hydrogen peroxide in an aqueous 
medium, at least one water-soluble alkali metal silicate 
and at least one organic acid anhydride which is capable 
of reacting with the peroxygen compound in an aqueous 
medium to form a peroxy acid. To prevent premature re 
action between the constituents of the composition in 
the presence of free water during preparation, handling, 
storage and the like of the composition, the peroxygen 
compound and the silicate are bonded to the one quantity 
of the expanded, porous particles, and the acid anhy 
dride is bonded to a different group of like particles. 
The two groups of particles are intimately mixed to pro 
vide a substantially uniform bleaching composition. 
The use of the expanded, porous water-soluble in 

organic hydrate salt particles as a carrier in the bleach 
ing compositions of this invention enables the bulk densi 
ty of the composition to be readily controlled within a 
desired range and contributes to the stability of the com 
position. Thus, the bulk density of the bleaching compo 
sition may be controlled within a desired range by con 
trolling the bulk density of the expanded, porous par 
ticles to which the active bleaching constituents are bond 
ed. Since the active bleaching constituents of the com 
position are bonded to the expanded porous carrier, seg 
regation of these constituents in the composition is sub 
stantially eliminated. The bleaching composition may, if 
desired, be admixed with detergents to provide a Washing 
composition having bleaching properties. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A dry, free-?owing, non-segregating peroxygen bleach 
ing composition having good shelf stability and a control 
lable, moderately low bulk density is provided by the 
present invention by bonding at least one peroxygen com 
pound to expanded, porous, water-soluble inorganic hy 
drate salt particles. The expanded porous salt particles 
serve as a carrier for the peroxygen compound and are 
used as a bulking agent to control the bulk density of 
the bleach composition. The expanded, porous particles 
may also contribute other desirable properties to the 
bleach composition. 

In accordance with one embodiment of the invention, 
the bleach composition comprises a mass of the expanded, 
porous particles having the peroxygen compound bonded 
thereto. Such expanded, porous carrier particles may be 
produced in various ways. One particularly preferred 
method being that disclosed in copending application Ser. 
No. 387,137, ?led Aug. 3, 1964, now Pat. No. 3,454,357 
by Raymond C. Rhees and Howard N. Hammer, entitled 
“Process and Apparatus.” As explained in that copending 
application, expanded porous particles are prepared by 
introducing a stream of an at least partially-hydrated 
inorganic salt, in particulate form, into an expansion 
Zone while separately and continuously supplying to said 
zone a quantity of gas having a temperature sul?cient 
to cause said salt particles to puff, expand, intumesce, or 
the like. While other methods of producing the expanded, 
porous salt particles may, of course, be used, it is essen 
tial that the pui?ng process be carried out in a manner 
such that the hydrated inorganic salt particles are heated 
rapidly to a temperature above that at which the salt par 
ticles lose at least part of their water of hydration. Such 

01 

10 

25 

30 

60 

70 

4 
rapid heating is required to produce a satisfactory pulfed 
or expanded product. 
A variety of hydrated inorganic salts, suitable for use 

as the carrier in the bleaching composition of this inven 
tion, may be expanded in this manner. Such suitable in 
organic hydrate salts include, for example 
Potassium tetraborate pentahydrate-~K2B4O7- 5H2O 
Potassium tetraborate tetrahydrate—K2B4O7 ' 4H2O 
Sodium metaborate tetrahydrate-—Na2B2O4 - 4H2O 
Sodium metaborate octahydrate——Na2B2O4 - 8H2O 
Sodium carbonate heptahydrate-~Na2CO3-7H2O 
Sodium carbonate monohydrate—Na2CO3-H2O 
Sodium sulfate heptahydrate-—-Na2SO‘4 - 7H2O 
Sodium sulfate decahydrate—Na2SO4-10H2O 
Tetrasodium pyrophosphate decahydrate— 

Na4P2Oq~ 10H2O‘ 
Soduim tetraborate decahydrateF-—Na2B4O7) - lOHzO 
Sodium tetraborate pentahydrate-—Na2B4O7-5H2O 

The bulk density of the expanded, porous particles 
produced from these materials may be controlled within 
the range of from about 10 to 40 lbs/cu. ft., and pref 
erably between about 15 to 30 lbs./ cu. ft. Particularly 
satisfactory results are obtained when a hydrated sodium 
tetraborate is used as the water-soluble inorganic salt. 
This material is generally preferred for use as the source 
of the carrier in the present invention, for it may be 
expanded under controlled conditions to provide a ma 
terial of controlled water content and controlled bulk 
density within the desired 15 to 30 lbs./ cu. ft. range. Such 
expanded sodium tetraborate particles are substantially 
instantaneously soluble in water and have good resistance 
to physical breakdown despite its low density. Also, the 
use of expanded sodium tetraborate as the source of the 
carrier particles for the peroxygen compound has the 
additional advantage of providing the bleaching compo 
sition with the cleansing and sanitizing properties of 
borax. It will be understood, however, that the present 
invention is not limited to the use of sodium tetraborates 
as the source of the expanded, porous particles, for other 
expanded, porous inorganic salts may also be used in this 
invention. 
Peroxygen compounds which are available in solid 

form may be used in the present invention. The peroxy 
gen compound preferably used is sodium perborate and 
more particularly sodium perborate tetrahydrate. This 
material is generally preferred due to its low cost, ready 
availability, and good storage ability, and is available in 
crystalline or powder form. Other solid peroxygen com 
pounds may also be used either singly or in combination 
such as other alkali metal and alkaline earth metal per 
borates, alkali metal and alkaline earth metal peroxides, 
percarbonates, persulfates, perphosphates and the like. 
These peroxygen compounds may be either anhydrous 
or in the hydrated state. Preferably hydrated peroxygen 
compounds are used. 
The amount of peroxygen compound incorporated in 

bleaching composition can vary within wide limits, from 
the smallest amount required for effective bleaching up 
to about 60% by weight or more. The upper limit of per 
oxygen concentration in the bleaching composition is 
usually dependent on the desired bulk density of the com 
position and the concentration of other additives in the 
composition. Generally the composition contains be 
tween about 10% and 60% by weight of the peroxygen 
compound, with amounts between about 40% and 55% 
by weight being preferred. 
The solid peroxygen compound is bonded to the ex 

panded porous salt particles by intimately mixing the 
two materials at moderately low temperatures under rela 
tively dry conditions. The term “relatively dry” as used 
herein refers to bonding conditions under which at no 
time during mixing of the materials does the total water 
content in the mixture (that is, free water plus that com 
bined as water of hydration) exceed the amount which 
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can be completely bound as the highest hydrates of the 
compounds present in the mixture. For example, in pre 
paring compositions containing sodium tetraborate as the 
expanded, porous carrier and sodium perborate as the 
peroxygen compound, the amount of Water present dur 
ing formulation of the composition should at no time 
exceed the total of that found in the hydrates 

and NaBO3-4H2O. While fully hydrated components may 
be used, those with lesser amounts of water of hydration 
are preferred. However, some free water or water which 
can exchange between compounds must be present dur 
ing formulation to bond the components together. Thus, 
the bonding is carried out under relatively dry conditions. 
The amount of water present in the mixture during 

formulation may be controlled in several ways. Thus, the 
solid peroxygen compound and the expanded, porous car 
rier particles may be admixed and moisture added to the 
mixture, with agitation, at a controlled rate. The free 
water thus added to the admixture is rapidly taken up by 
the porous particles and thereby bonds the peroxygen 
compound to the expanded porous carrier particles. The 
moisture may be added in any suitable manner such as 
spraying, atomizing, and the like. 

Preferably, the amount of water present in the mix 
ture is controlled by employing a higher hydrate of either 
the peroxygen compound or the expanded, porous car 
rier and then, in absence of added Water, mixing and 
heating the two components up to that temperature (tran 
sition temperature) at which one of the components re 
leases at least a portion of its water of hydration. It has 
been found that the released water of hydration redis 
tributes among the constituents of the mixture and is 
rapidly taken up by the porous carrier particles, thereby 
effectively bonding the constituents in the mixture to 
gether. It is normally expected that when a solid water 
soluble hydrated peroxygen compound is heated above 
its transition temperature and starts to melt into the re 
leased water of hydration, decomposition of the peroxy 
gen compound will be initiated. However, it has been 
discovered that when this heating is performed in the 
presence of the expanded, porous carrier particles sub 
stantially no decomposition of the peroxygen compound 
occurs. It is believed that this is due to the small amount 
of free water present in the mixture resulting from the 
rapid transfer of released Water of hydration to the ex 
panded, porous carrier. To facilitate this transfer of re 
leased water, it is generally preferred to use a higher hy 
drate of the peroxygen compound and a lower hydrate of‘ 
the expanded inorganic salt. In addition, it is necessary 
to agitate the mixture during heating to provide a sub 
stantially uniform composition. 
The temperature to which the mixture is heated will, 

of course, depend on the components of the mixture and 
the degree of hydration of these components. As noted 
above, the mixture must be heated to at least the tem 
perature at which one of the hydrates in the mixture re 
leases at least a portion of its water of hydration. 

According to a preferred embodiment of the invention, 
sodium tetraborate pentahydrate is rapidly heated to a 
temperature between about 400° and 500° C. to form ex 
panded, porous particles containing between 2 and 4 moles 
of water per mole of tetraborate and having a bulk den 
sity of between 15 and 30 lbs./cu. ft. If desired, the ex 
panded porous sodium tetraborate may then be dried to 
reduce the water of hydration content even further, that 
is to about 1 mole of water per mole of tetraborate. The 
use of such dried carrier particles is generally preferred 
for the dried carrier particles readily absorb water present 
in the mixture during preparation of the composition, 
thereby facilitating production of the composition. In ad 
dition, the dried particles absorb any free water which may 
'be encountered during handling and storage of the com 
position, thereby preventing decomposition of the peroxy 
gen compound prior to use. 
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The dried tetraborate particles are placed in a container 
and mixed with ?nely divided sodium perborate tetra~ 
hydrate (NaBO3-4H2O). The mixture is then heated to 
about 55—70° C. with continued agitation. In this tem 
perature range, the‘ sodium perborate releases some of its 
water of hydration, with the released water being trans 
ferred to the sodium tetraborate. This transfer of water 
from the hydrated perborate to the expanded tetraborate 
particles not only bonds the components together, there 
by preventing segregation during handling and storage, 
but also provides a composition having increased stability, 
for the lower hydrates of sodium perborate are more 
stable than the tetrahydrate. The resulting product is dry, 
uniform and free-?owing. Since the perborate is bonded 
to the expanded tetraborate particles, segregation of these 
materials does not occur upon handling and storage. 

If desired, the stability of the bleaching composition 
may be further increased by including at least one peroxy 
gen decomposition inhibitor in the composition. The de~ 
composition inhibitor may be either physically mixed 
with the bonded peroxygen compound-expanded carrier 
product to provide a uniform composition or it may also 
be bonded to the expanded porous particles together with 
the peroxygen compound. While a physical mixture of 
the decomposition inhibitor is effective in preventing de 
composition of the peroxygen compound, such a compo 
sition is generally not preferred since the decomposition 
inhibitor is not thereby ‘bonded to the expanded carrier 
particles. 

Suitable decomposition inhibitors which may be used 
either singly or in combination include, for example, alk~ 
ali metal silicates such as sodium metasilicate, sodium 
orthosilicate, sodium sesquisilicate, sodium disilicate, po 
tassium metasilicate, potassium disilicate, and the like; 
alkaline earth metal silicates such as magnesium silicate, 
barium silicate, zinc silicate, calcium silicate and the like; 
conventional metal chelating agents such as ethylene tetra 
acetic acid and derivatives thereof and the like. Generally, 
it is preferred to use sodium metasilicate, either anhydrous 
or in a hydrated form, as a decomposition inhibitor in 
the bleaching composition. 

Preferably, the decomposition inhibitor, together with 
the peroxygen compound, is bonded to the expanded por 
ous carrier particles to thereby prevent the inhibitor from 
separating from the composition during handling or stor 
age. The decomposition inhibitor may ‘be bonded to the 
carrier particles at the same time as the peroxygen com 
pound or separately therefrom. When the inhibitor and 
the peroxygen compound are bonded to the carrier parti 
cles at the same time, the components are intimately 
mixed and heated under relatively dry conditions in the 
manner described hereinabove. The decomposition in_ 
hibitor may, if desired, also be bonded to the expanded 
porous particles either prior or subsequent to bonding the 
peroxygen compound to the particles by admixing a hy~ 
drated decomposition inhibitor with the particles and 
heating the mixture under relatively dry conditions as 
described hereinabove. However, the decomposition in 
hibitor may also ‘be bonded to the expanded, porous parti 
cles by the addition of a controlled amount of moisture 
to a mixture of the peroxygen compound, the inhibitor 
and the expanded porous particles. According to this em 
bodiment, an aqueous solution of the decomposition in 
hibitor may be sprayed, atomized or otherwise applied 
to an admixture of the peroxygen compound and the 
expanded porous particles, with agitation, at room tem 
perature, to bond the constituents together. 
When a decomposition inhibitor is used, its concentra 

tion in the bleaching composition may be widely varied. 
Amounts between about 0.01 and 0.1 part by weight of 
the decomposition inhibitor per part by weight of the 
peroxygen compound are generally preferred. Greater 
amounts may ‘be used ‘but are generally not required. 
Thus, the decomposition inhibitor may comprise between 
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about 0.1% and 6% by weight of the bleaching compo 
sition. 

Other additives such as surface active agents, coloring 
agents, perfumes and the like may also be bonded to the 
expanded porous salt particles according to the procedure 
described hereinabove, provided they do not actively pro 
mote decomposition of the peroxygen compound or ad 
versely react with or affect the properties of the expanded, 
porous salt particles. The bleaching composition may also 
be admixed with detergents to provide a detergent com 
position having bleaching properties. 
The bleaching composition thus prepared provides all 

of the good bleaching properties of a peroxygen ‘bleach, 
namely mildness to fabrics and effectiveness at high bleach 
temperatures. In addition, the compositions have excellent 
stability, shelf life and are non-segregating. Thus, since 
the peroxygen compound and the decomposition inhibitor, 
if used, are bonded to the carrier, these materials do not 
segregate during handling or storage. Moreover, since the 
density of the expanded porous carrier can be controlled -' 
to desired, predetermined values, ?nished compositions 
can now be formulated so as to have any desired bulk 
density. Furthermore, when it is desired to admix the 
bleaching composition with a detergent, the bulk density 
of the bleaching composition may be controlled to that 
of the detergent and thereby reduce the tendency of the 
bleaching composition from segregating from the deter 
gent. 

In accordance with another aspect of the invention, a 
peroxygen bleaching composition is provided which is not ‘ 
only stable, non-segregating and of controllable, mod 
erately low bulk density but which is also effective as a 
bleach at mild temperatures. This bleaching composition 
comprises a mass of the expanded, porous inorganic salt 
particles described hereinabove having bonded thereto at 
least one water-soluble peroxygen compound which is 
capable of forming hydrogen peroxide in an aqueous me 
dium, at least one water-soluble alkali metal silicate and 
at least one organic acid anhydride capable of reacting 
with the peroxygen compound in an aqueous medium to 
form a peroxy acid. As disclosed in said copending ap 
plication, Ser. No. 761,708, entitled “Method and compo 
sition” the peroxygen compound, the alakli metal silicate 
and the acid anhydride constituents combine synergisti 
cally when added to an aqueous medium to provide active 
oxidation species having an unexpectedly high oxidation 
potential even at mild temperatures. According to a pre 
ferred embodiment of the present invention, these con 
stituents are ‘bonded to the expanded, porous carrier 
particles by the process of the present invention to pro 
vide a bleach composition which is stable, non-segregating 
and of controllable, moderately low bulk density, but 
which is effective as a bleach at mild temperatures. 
The peroxygen compound and the alkali metal silicate 

are bonded to one quantity of particles of the expanded 
porous salt and the organic acid anhydride is bonded to 
a separate quantity of the carrier particles, after which 
the two quantities are intimately mixed to provide a sub 
stantially uniform bleaching composition. Since the per 
oxygen compound and the alkali metal silicate are bonded 
to a separate quantity of particles than that to which the 
acid anhydride is bonded, premature reaction between the 
peroxygen compound and the anhydride, which may oc 
cur should there be any free water present during handling 
and storage of the composition, is prevented. Thus, both 
quantities of expanded, porous particles in the composi 
tion are able to absorb a considerable amount of atmos 
pheric moisture, and bind it tightly as water of hydration, 
‘before free Water is present to promote undesired changes 
in the activity of the bleach. 

If desired, the silicate constituent of the composition 
may also be bonded to a separate quantity of particles 
of the expanded porous carrier and then blended with other 
quantities of the carriers to which the other constituents 
have been bonded. However, in its preferred form, the 
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silicate is bonded to the particles containing the peroxygen 
compound in the manner described hereinabove. 

Thus, according to this preferred embodiment of the 
invention, the bleaching composition comprises a substan 
tially uniform physical mixture of two components. The 
?rst component comprises a mass of expanded, porous in 
organic salt particles having at least one peroxygeri com 
pound and at least one water-soluble silicate compound 
bonded thereto. The second component comprises a com 
parable mass of the same expanded, porous particles to 
which at least one organic acid anhydride has been bonded. 
Since the peroxygen, silicate and acid anhydride con 
stituents are bonded to the expanded, porous particles, 
separation of these constiuens from he bleaching com 
position is substantially eliminated. Furthermore, since 
the bulk density of both components of the composition 
is subsantially the same, the mixture of the two compo 
nents of the composition does not tend to segregate dur 
ing shipping, handling, storage or the like. While the 
peroxygen and the acid anhydride constituents are effec 
tively separated in the dry mixture whereby they will not 
interact, complete and rapid solution of the composition 
occurs on addition of the mixture to an aqueous medium 
whereby to rapidly form bleach active species having a high 
oxidation potential even at mild temperatures. 
The ?rst component of the bleaching composition of 

this embodiment of the invention, which comprises the per 
oxygen and the silicate constituent bonded to the expand 
ed porous carrier particles, may be prepared by the pro 
cedure described hereinabove for bonding these con 
stituents, namely by intimately mixing the materials at 
moderately low temperatures under relatively dry condi 
tions. Thus, the constituents may be admixed and mois 
ture added to the mixture, with agitation, at a controlled 
rate to thereby bond the materials together. Preferably, 
this component of the composition is prepared by admix 
ing the expanded porous carrier particles, the peroxygen 
compound and the silicate constituent, at least one of 
which is present in a higher hydrate form, and heating the 
mixture with agitation to at least the transition tempera 
ture at which one hydrate in the mixture releases Water 
of hydration. In this manner, the water of hydration 
released in the mixture upon heating is redistributed among 
the constituents of the mixture to effectively bond them 
together. 
The expanded porous inorganic salt particles which 

may be used as the carrier in this embodiment of the in 
vention are the same as those described hereinabove. 
However, not all peroxygen compounds may be used in 

this two-component composition of this embodiment of the 
invention. Peroxygen compounds which may be used are 
those which are available in solid form and are capable 
of forming hydrogen peroxide in an aqueous medium. Suit 
able peroxygen compounds include alkali metal and alka 
line earth metal peroxides; alkali metal and alkaline earth 
metal perborates; salts of peroxyacids such as peroxycar 
bonates, peroxyphosphates and the like; and peroxyhy 
drates such as phosphate peroxyhydrate, sodium carbonate 
peroxyhydrate and the like, either singly or in combination. 
The peroxygen compound used must be relatively stable 
at room temperature so that no signi?cant loss of active 
oxygen content occurs during storage. The peroxygen com 
pound preferably used in this composition is an alkali 
metal perborate and more particularly sodium perborate. 
Both the tetrahydrate and monohydrate' form of sodium 
perbonate may be used since both are available commer 
cially in crystalline or powder form and have good stor 
age stability. Generally, the ?rst component contains be 
tween about l()% and 60% by weight of the peroxygen 
compound, with amounts between about 40% and 55% 
being preferred. 
The alkali metal silicate constituent of this component 

of the composition preferably is sodium metasilicate. which 
may be used in either its anhydrous form or in a hydrated 
form, such as the pentahydrate or octahydrate. Other 
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water-soluble alkali metal silicates may also be used. For 
example, other water-soluble sodium silicates such as so— 
dium orthosilicate, sodium sesquisilicate, sodium disilicate, 
and the like; water-soluble potassium silicates such as 
potassium metasilicate, potassium disilicate and the like; 
and other alkali metal silicates which are soluble in water 
may be used in the present invention, either singly or in 
combination. 

It is believed that the silicate constituent reacts with 
some of the peroxygen compound in the presence of the 
acid anhydride, when the composition is added to an 
aqueous medium, to form an active oxidative species, 
probably a peroxysilicate. The speed with which this reac 
tion occurs is dependent in part on the concentration of 
the silicate in the composition. It is generally preferred 
that the bleaching composition contain at least about 0.01 
part by weight of the silicate constituent per part by weight 
of the peroxygen compound present in the composition. 
When at least this amount of silicate is present in the 
composition, the high potential oxidative species reaches 
its peak of oxidative potential within a relatively short pe 
riod of time after addition of ‘the composition to the aque 
ous medium. Lesser concentrations of the silicate may be 
used if longer reaction times are not undesirable. Greater 
concentrations of the silicate, that is, about 0.1 or more 
parts by weight of the silicate per part by weight of the per 
oxygen compound may be used. Thus, the alkali metal 
silicate may comprise between about 0.1% and 6% by 
weight of the ?rst component of the two-component 
bleaching composition of this invention, with amounts 
between about 1% and 5% by weight being preferred. 
The second component of the bleaching composition of 

this embodiment of the invention comprises a mass of the 
expanded porous carrier particles having an organic acid 
anhydride bonded thereto. The acid anhydrides which may 
be used are organic acid anhydrides which are capable 
of reacting with the peroxygen constituent of the composi 
tion in an aqueous medium to form a peroxy acid of the 
acid anhydride. The presence of a peroxy ‘acid in an 
aqueous medium may be determined by the “per-acid 
formation test” described in US. Pat. No. 2,955,905, 
when an acid anhydride is substituted for the esters used 
in the test procedure described in that patent. 

Suitable organic acid anhydrides which may be used, 
either singly or in combination, in this embodiment of 
the invention include, for example, 

acetic anhydride 
propionic anhydride 
n-butyric anhydride 
iso-butyric anhydride 

valeric anhydride 
phthalic anhydride 
glutaric anhydride 
succinic anhydride 

and the like. 
Derivatives of such organic acid anhydrides may also 

be used. Thus, lower alkyl derivatives, for example methyl 
maleic anhydride, methyl glutaric anhydride, methyl suc 
cinic anhydride and halogen derivatives, for example 
tetrachlorophthalic anhydride and other suitable deriva 
tives capable of reacting with the peroxygen compound to 
form a peroxy acid may be used. Either solid or liquid 
organic acid anhydrides can be used, but solid anhydrides 
are generally preferred. 

While the bleaching composition of this embodiment 
may contain from about 0.75 to about 10 parts by weight 
of the acid anhydride per part by weight of the peroxygen 
compound, generally it is preferred to use a 1:1 molar 
ratio of the acid anhydride and the peroxygen compound 
in the composition. Thus, the acid anhydride may com 
prise between about 20% and 60% by weight of the 
second component of the two-component bleaching com 
position, with amounts between about 40% and 55% by 
weight being preferred. 
The organic acid anhydride may be bonded to the ex 

panded, porous inorganic carrier by several methods. Ac 
cording to one method, a solid acid anhydride is con 
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10 
verted to a liquid state and contacted with the expanded, 
porous carrier particles whereby the acid anhydride is 
bonded to the particles. Thus, the solid acid anhydride 
may be heated to a temperature above its melting point 
to liquify the material and the liqui?ed material applied 
to the porous, expanded particles in any suitable manner 
which provides intimate contact of the liqui?ed material 
and the particles, such as by spraying, pouring, atomizing 
and the like. According to another method, a solid acid 
anhydride is ?rst intimately mixed with the expanded, 
porous carrier particles and the mixture heated to a tem 
perature above the melting point of the solid organic acid 
anhydride to thereby liquify the anhydride. As the anhy 
dride melts, it is absorbed on the highly porous expanded 
salt particles to bond the anhydride thereto. When this 
technique is used, it is preferred that a lower hydrate of 
the expanded, porous carrier be used so that when the 
mixture is heated to melt the anhydride, water of hy 
dration is not released. 

Solid acid anhydrides may also be bonded to the ex 
panded, porous carrier particles by ?rst dissolving the an 
hydride in a suitable inert, volatile non-aqueous solvent 
and then applying the solvent solution to the carrier par 
ticles such as by spraying, pouring, atomizing or the like. 
The solution is readily absorbed by the porous salt par 
ticlles. The particles are continuously agitated during addi 
tion of the anhydride solution to provide a substantially 
uniform distribution of the anhydride throughout the mass 
of carrier particles. The inert solvent is then volatilized, 
leaving the acid anhydride deposited on and bonded to the 
porous particles. The solvent must, of course, be sub 
stantially anhydrous so that substantially no hydrolysis 
of the anhydride occurs. Suitable solvents include anhy 
drous ketones, anhydrous ethers, halogenated hydrocar 
bons and the like. 
Acid anhydrides which are liquids may be bonded to 

the expanded porous salt particles by direct addition 
thereto such as by spraying, pouring, atomizing, or the 
like. 
The expanded, porous carrier used in this second com 

ponent of the bleaching composition is the same as that 
used as the carrier of the ?rst component. Preferably, the 
expanded porous particles used in both components have 
substantially the same bulk density, that is between about 
10 to 40‘ lbs./ cu. ft. and preferably between about 15 to 
30 lbs/cu. ft., so that the physical mixture of the two 
components is substantially free from segregation, even 
after handling and storage. 
The bleaching composition of this embodiment of the 

invention is prepared by dry mixing the two components 
in any suitable manner to provide a substantially uniform 
mixture of the two components. Generally, it is preferred 
to mix substantially equal amounts by weight of the two 
components. However, other ratios of the components 
may be admixed to provide a bleaching composition con 
taining about 5% to 40% by weight of the peroxygen 
compound, about 5% to 40% by weight of the acid an 
hydride and about 0.1% to 5% by Weight of the alkali 
metal silicate, with the expanded porous carrier particles 
comprising substantially the remainder of the bleaching 
composition. Preferably the bleaching composition con 
tains about 15% to 30% by weight of the peroxygen com 
pound, about 15 % to 30% by weight of the acid anhy 
dride and about 0.5% to 3 % by weight of the alkali metal 
silicate, balance carrier particles. 

If desired, other materials may also be included in the 
bleaching composition provided they do not promote re 
action or decomposition of the peroxygen or anhydride 
constituents during formation or storage. Thus, optical 
or fluorescent brightner materials, coloring agents, per 
fumes and the like may be bonded to the carrier particles. 

‘In addition, the bleaching compositions of this inven 
tion may, if desired, be admixed with conventional organic 
surface active agents having detergent properties to pro 
vide a detergent composition having bleaching properties. 
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Since the bulk density of the bleaching compositions may 
be readily controlled by controlling the bulk density of 
the carriers, the density of the bleaching composition may 
be matched to that of the detergent to prevent segregation 
of the bleaching and the detergent components upon han 
dling, shipping and storage. 
The following examples are set forth to illustrate, not 

to limit, the invention whereby those skilled in the art may 
understand more fully the nature in which the present 
invention can be carried into effect. In the instant speci? 
cation and appended claims, all parts and percentages are 
by weight unless otherwise indicated. 
Example 1.—A dry, stable peroxygen bleaching compo 

sition having a relatively low bulk density is prepared 
in the following manner. 
A quantity of sodium tetraborate pentahydrate is ex 

panded according to the procedure disclosed in said co 
pending patent application Ser. No. 387,137, now Pat. 
No. 3,454,357 to provide a quantity of expanded, porous 
particles which are then dried to reduce the water of 
hydration content thereof to about 1.2 mole of water per 
mole of tetraborate. The dried particles thus produced 
have a bulk density of about 19.1 lbs/cu. ft. 
A measured quantity of the dried expanded, porous 

sodium tetraborate particles and an equivalent amount by 
weight of particulate sodium perborate tetrahydrate, hav 
ing a bulk density of about 43 lbs./ cu. ft., are introduced 
into a container in a controlled temperature oven. The ex 
panded sodium tetraborate and the sodium perborate are 
heated, while continuously agitated, to a temperature of 
between about 65 °~70° C. for about ten minutes. At this 
temperature water of hydration is released from the per 
borate and the released water is rapidly taken up by 
the dried tetraborate particles to bond the perborate to 
the particles and provide a uniform, free-?owing, non 
segregating product. Agitation of the product is continued 
while the product cools. Since the perborate is bonded 
to the expanded porous tetraborate particles, separation 
of these two constituents is substantially prevented dur 
ing handling and storage. 
A decomposition inhibitor, sodium metasilicate, is in 

cluded in the composition by mixing about 22 grams of 
?nely divided metasilicate with about 886 grams of the 
bonded sodium perborate-sodium tetraborate product. 
The metasilicate in the resulting composition is not 
bonded to the tetraborate particles in the resulting com 
position but is physically mixed therewith. 
The bulk density of the resulting composition is 24 

lbs./ cu. ft. The available oxygen content of the bleaching 
composition thus prepared is determined after formula 
tion and after fourteen weeks storage. There is substan 
tially no loss in available oxygen content after this pro 
longed period of storage, thereby demonstrating the stor 
age stability of the composition. 
The bleaching composition prepared in the manner 

described above is subjected to a series of test to compare 
the bleach activity of the composition of this invention 
with that of an equivalent amount of fresh sodium per 
borate. In this series of tests a standard procedure is 
followed in which test cloths were washed in an agitator~ 
type washer under standard conditions of temperature, 
agitation rate and wash water. Tests are made using cloths 
stained with tea, ink, vacuum cleaner dust and chloro 
phyll. 
The following test procedure is used: the percent re 

?ectancc of each test cloth is ?rst determined. The test 
cloth is then washed for 15 minutes in wash water con 
taining 0.70 gram sodium perborate per liter at a tem 
"erature of 194° F. Following the wash cycle the cloth 
is subjected to two 3-minute rinse cycles, after which it 
is dried, ironed and the percent re?ectance again meas 
ured. The change in percent re?ectance is determined for 
each test cloth and the results set out below in Table 1. 

Cl 
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TABLE I 

Change in percent; 
re?ectance 

Sodium per 
borate bonded 

Sodium to sodium 
Stained cloth Washed perborate tetraborate 

Ink _____________________________________ ._ 40. 8 40. 8 
Tea __________________ __ __ 14. 3 1 _. 7 

Vacuum cleaner dust. _ . __ 7. 8 6. 4 
Chlorophyll ____________________________ _ _ 11.3 11.3 

The results of this series of tests clearly show that the 
composition of this invention is as effective a bleach as 
perborate alone. However, the present bleaching compo 
sition is superior to conventional peroxygen bleaches for 
the present composition has excellent storage stability and 
has a controllable, moderately low bulk density. In addi 
tion, the sodium perborate, which is bonded to the ex 
panded, porous carrier, does not separate or segregate 
from the composition so its concentration remains sub 
stantially uniform throughout the composition. - 
Example 2.—-Fifty grams of dried expanded, porous 

sodium tetraborate, containing about one mole of water 
of hydration and 50 grams of sodium perborate tetrahy 
drate are placed in a rotating flask and heated to 55° C. 
for about 10 minutes at which time the temperature is 
raised to about 65° C. for an additional 5 minutes. The 
contents of the ?ask are then allowed to cool while rota 
tion is continued. The water of hydration released from 
the sodium perborate upon heating is distributed among 
the constituents of the mixture and is rapidly taken up 
by the expanded porous tetraborate particles thereby 
bonding the perborate to the particles. A dry, free-?owing 
bonded product is thereby produced. On analysis, the 
bonded composition is found to contain 5.2% available 
oxygen. After storage for 16 weeks the composition still 
contains 5.2% available oxygen, thus demonstrating the 
remarkable stability of this product. 

‘Example 3.~This example illustrates the manner in 
which a peroxygen bleaching composition may be pre 
pared according to the present invention, without heating, 
by applying a controlled amount of moisture to the con 
stituents. As discussed hereinabove, the water present in 
the system may be no more than that required to com 
pletely hydrate the materials used. 

Six hundred twenty-?ve grams of expanded, porous 
sodium tetraborate (containing 21.2% H20) and 625 
grams of ?nely divided sodium perborate tetrahydrate are 
placed in a container which is then rotated at an angle 
so that the solids tumble and roll as the container is 
rotated. A solution of 32.7 grams of sodium metasilicate 
in 79 grams of water is then slowly sprayed onto the mov 
ing particles bonding the constituents of the mixture to 
gether. Rotation of the particles was continued to provide 
a dry, free-?owing composition in which the perborate 
and metasilicate constituents are bonded to the expanded, 
porous tetrahydrate particles. 
A portion of this bonded composition is placed in a 

jar and vibrated for one hour. Samples taken from the 
top and bottom of the jar at the end of the one-hour 
period contain 4.20 and 4.24% available oxygen, respec 
tively. This clearly shows the eifectiveness of the present 
invention in bonding the perborate and metasilicate con 
stituents to the expanded porous carrier so that separation 
of these constituents from the composition will not occur 
during handling, shipping, storage or the like. 
Example 4.—Fifty grams of ?nely divided sodium per 

borate tetrahydrate, 49.5 grams of dried expanded, porous 
sodium tetraborate particles and 0.5 gram ?nely divided 
sodium metasilicate pentahydrate are placed in a rotating 
?ask and heated to about 70° C. The materials are main 
tained at this temperature for about 5 minutes with rota 
tion. The contents of the ?ask are then permitted to cool 
to room temperature while rotation of the ?ask is con 
tinued. The water of hydration released upon heating is 
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redistributed among the constituents of the mixture and 
effectively bonds the perborate and metasilicate constitu 
ents to the expanded, porous tetraborate particles. The 
bonded product has a bulk density of 21.8 lbs/cu. ft. and 
an available oxygen content of about 5.3%. 

Substantially similar results are obtained when the ex 
panded porous sodium tetraborate carrier of this example 
is replaced by expanded, porous particles of potassium 
tetraborate, sodium carbonate, sodium sulfate, tetrasodi 
um pyrophosphate and sodium metaborate, respectively. 
While the bulk density of the bleaching composition is 
usually somewhat higher when inorganic salts other than 
sodium tetraborate are used as the carrier, it is still within 
the desired limits. 

Repetition of this example using a peroxygen compound 
other than sodium perborate, such as alkali metal and 
alkaline earth metal peroxides, percarbonates, persulfates 
and perphosphates, provides a dry, stable, non-segregating 
bleaching composition in which the peroxygen compound 
is bonded to the expanded, porous carrier. 

Similarly, repetition of this example using a decompo 
sition inhibitor other than sodium metasilicate such as 
sodium orthosilicate, sodium sesquisilicate, magnesium 
silicate, barium silicate, calcium silicate and conventional 
metal chelating agents such as ethylene diamine tetraace 
tic acid provides a stable, non-segregating bleaching com 
position in which the decomposition inhibitor is bonded 
with the peroxygen compound to the expanded porous 
carrier. 
The procedure described hereinabove in Examples 1-4 

provides a dry, free-?owing bleaching composition which 
is as effective a bleach as perborate alone at the relatively 
high temperatures at which such peroxygen bleaches are 
usually used. The bleaching composition of these exam 
ples is, however, far superior to conventional perborate 
bleaches for the present composition has excellent storage 
stability, a controllable, moderately low bulk density and 
is not subject to separation or segregation of the constitu 
ents during handling, shipping or storage. 
The following examples are illustrative of the prepara 

tion of the two-component bleaching composition de 
scribed hereinabove which is not only stable, non-segre 
gating and has a controllable, moderately low bulk den 
sity but is also an effective bleach at mild temperatures. 

‘Example 5.-—The ?rst component of the two-compo 
nent bleaching composition, which comprises a quantity 
of expanded, porous carrier particles having a peroxygen 
compound and an alkali metal silicate bonded thereto, is 
provided in the following manner. 
A quantity of expanded, porous sodium tetraborate par 

ticles is dried by heating to about 200° C. to reduce the 
water of hydration content to about 1.2 mole of water 
per mole of tetrahydrate. Ninety-six grams of the dried 
tetraborate particles are introduced into a rotating ?ask 
followed by the addition of 4 grams of solid anhydrous 
sodium metasilicate and 100 grams of ?nely divided sodi 
um perborate tetrahydrate. The mixture in the rotating 
?ask is heated to about 65° C. and this temperature maln 
tained for about 15 minutes while rotation is continued. 
The ?ask and its contents are then permitted to cool to 
room temperature with continued rotation of the ?ask. 
The water of hydration released by the sodium perborate 
tetrahydrate upon heating is redistributed among the in— 
gredients in the mixture and taken up by the expanded 
porous particles to effectively bond the sodium perborate 
and the sodium metasilicate to the particles and provide 
a dry, free-?owing composition. Since the sodium per 
borate and sodium metasilicate are bonded to the ex 
panded, porous sodium tetraborate particles, separation of 
these constituents in the composition is prevented. The 
composition thus produced contains about 5.30% avail 
able oxygen and has a bulk density of about 23 lbs./cu. 
ft. This composition is the ?rst component of the two 
component, low-temperature bleaching composition. _ 
The second component of the bleaching composition is 

prepared by admixing 125 grams of dried expanded, 
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porous sodium tetraborate particles and 125 grams of 
phthalic anhydride in a rotating ?ask while heating the 
rotating ?ask and its contents to about 135° C. for about 
20 minutes. The phthalic anhydride is molten at this tem 
perature and is absorbed on the highly porous sodium 
tetraborate particles. The ?ask and its contents are then 
cooled to room temperature with continued rotation. 
The resulting product is a dry, free-?owing material 
in which the phthalic anhydride is bonded to the expanded 
porous sodium tetraborate particles. This product has a 
bulk density of about 21.2 lbs/cu. ft. 

This second component is tested for separation of the 
constituents by vibrating a sample of the bonded product 
for one hour in a jar and then taking a one-gram sample 
from the top and the bottom of the jar. Both samples are 
tested by adding ‘0.5 gram sodium perborate to each sam 
ple, dissolving the samples in Water and measuring the 
amount of available oxygen in the perphthalic acid 
formed in each sample. The top sample produced 3.1% 
available oxygen as perphthalic acid and the bottom sam 
ple 3.0% available oxygen as perphthalic acid, thereby 
demonstrating that the acid anhydride is effectively 
bonded to the expanded porous carrier and does not sepa 
rate therefrom. 
The fully compounded, two-component, low-tempera 

ture bleach is prepared by dry mixing approximately equal 
amounts by weight of the ?rst and second components 
prepared above. This ?nal bleach composition, which is 
dry and free-?owing, contains 2.1% total available oxygen 
immediately after preparation. Reanalysis 14 days later 
shows no decomposition, thereby demonstrating the ex 
cellent storage stability of the composition. Since both 
composition have approximately the same bulk density, 
segregation of the component does not occur on handling, 
shipping, storage or the like. 
Example 6.—A two-component, low-temperature 

bleaching composition is prepared in the following man 
ner. A measured quantity of dried, expanded, porous 
sodium tetraborate particles having a bulk density of 
19 lbs./cu. ft. is introduced into a ?ask together with 
an equivalent amount’ by weight of sodium perborate 
tetrahydrate, having a bulk density of about 43 lbs./ cu. ft. 
The ?ask is rotated to admix the tetraborate and perborate 
constituents and the mixture in the ?ask is ?rst heated 
to about 55° C. for 10‘ minutes and then to about 70° C. 
for an additional 10 minutes. At this temperature the 
mixture is slightly moist due to the release of water of 
hydration from the sodium perborate, which is substan 
tially uniformly distributed throughout the mixture. The 
mixture is then allowed to cool to room temperature while 
rotation of the flask is continued. The resulting product is 
a dry, free-?owing composition of sodium perborate 
bonded to the expanded sodium tetraborate particles. 
Sodium metasilicate is then included in the composi 

tion by mixing about 22 grams of ?nely divided sodium 
metasilicate with about 886 grams of the bonded sodium 
perboratesodium tetraborate product. The metasilicate in 
the resulting composition is not thereby bonded to the 
tetraborate particles but is uniformly distributed through 
out the composition as a physical mixture. 
While such a mere physical mixture of the meta 

silicate in the composition is generally not preferred, it is 
still effective in providing a bleaching composition which 
may be used at mild temperatures. This ?rst component 
of the bleaching composition formed in this manner has 
a bulk density of 24 lbs/cu. ft., an available oxygen con 
tent of 4.8%, and has the composition 

Percent 
Sodium tetraborate _________________________ __ 48.8 

Sodium perborate __________________________ __ 48.8 

Sodium metasilicate ________________________ __ 2.4 

Reanalysis after 14 weeks storage shows no loss in avail 
able oxygen content, thereby demonstrating the excellent 
storage stability of this component of the composition. 
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The second component of the two-component bleaching 
composition is prepared by admixing 200 grams of the 
dried expanded sodium tetraborate particles and 200 
grams of particulate phthalic anhydride in a rotating flask. 
The mixture is heated to about 135° C. to thereby melt 
the solid phthalic anhydride with the molten anhydride 
being rapidly absorbed by the porous sodium tetraborate 
particles. The mixture is then cooled to room tempera 
ture with continued rotation. The resulting composition 
comprises phthalic anhydride bonded to the expanded so 
dium tetraborate particles and has a bulk density of 24 
lbs/cu. ft. 
The two-component, low-temperature bleaching com 

position of this invention is prepared by admixing 400 
grams of the ?rst component (containing 48.8% sodium 
tetraborate, 48.8% sodium perborate and 2.4% sodium 
metasilicate) and 400 grams of the phthalic anhydride 
sodium tetraborate second component. An additional 10 
grams of ?nely divided sodium metasilicate is physically 
mixed with and uniformly distributed throughout the mix 
ture of these two compounds. The resulting composition 
has a bulk density of 26 lbs./ cu. ft., an available oxygen 
content of 2.5% and has the composition 

Percent 
Sodium tetraborate _________________________ __ 48.8 

Sodium perborate __________________________ __ 24.1 

Phthalic anhydride _________________________ __ 24.7 

Sodium metasilicate ________________________ __ 2.4 

Analysis of the composition for available oxygen con 
tent 12 weeks after preparation shows 2.1% thereby dem 
onstrating the stability of the composition. Since the bulk 
density of the ?rst and second components are substan 
tially the same, segregation of these components in the 
composition is substantially eliminated. 
The bleaching composition prepared in this manner is 

then subjected to a series of tests to compare the bleach 
activity of this composition with that of sodium perborate 
at 50° C. The procedure followed in this series of tests 
is the same as that described in Example 1 with the single 
exception that the bleaching composition was evaluated in 
this example at 50° C. instead of 90° C. The results of 
this test, expressed in change in percent re?ectance of 
the stained cloths used in the test, are set forth in Table II. 

TABLE II 

Change in percent re?ectance 

Two~cornponent 
bleaching 

Sodium composition of 
Stained cloth washed perborate this invention 

Ink _________________________________ ._ 36. 7 45. 7 
Tea _______________ ._ . 4. 7 16. 9 

Vacuum cleaner dust 8.0 10. 4. 
Chlorophyll _ _ . _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ 9. 1 11.6 

The results of this series of tests clearly shows the 
effectiveness of this two-component bleaching composi 
tion of this invention at moderately low temperatures. 
Not only is this composition an etfective bleach at mild 
temperatures, but it provides a number of other advant 
ages over peroxygen bleaches presently available, for it 
is dry, free-flowing, has excellent shelf stability, has a 
controllable, moderately-low 'bulk density ‘and is free 
from segregation. 
Example 7.—As discussed hereinabove the acid anhy~ 

dride constituent of the second component of the low 
temperature bleaching composition may be bonded to the 
expanded, porous particles by dissolving the solid anhy 
dride in a volatile, non-aqueous solvent and applying the 
resulting solution to the expanded porous particles. Thus, 
the second component of the bleaching composition may 
be prepared in the following manner. 
Two hundred twenty grams of solid phthalic anhydride 

are dissolved in 1200 ml. of reagent grade acetone. This 
solution is sprayed onto 220 grams of expanded porous 
sodium tetraborate particles (having a water content of 
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about 21.2%) with agitation of the particles. The tet 
raborate particles are continuously agitated while the 
acetone is allowed to evaporate. Upon completion of the 
evaporation of the acetone, a dry, free-?owing product is 
provided, the product comprising phthalic anhydride de 
posited on and bonded to the expanded lporous sodium 
tetraborate particles. 

This second component of the composition is mixed 
with an equal weight of the ?rst component to provide the 
two-component bleaching composition of this embodi 
ment. This ?rst component is prepared by bonding sodium 
per-borate tetrahydrate to undried expanded, porous so 
dium tetraborate particles (containing 21.2% water) at 
room temperature *by spraying onto a mixture of these 
constituents an aqueous solution of sodium metasilicate, 
according to the procedure described in Example 3. 
While this preferred embodiment has been particularly 

described with reference to the use of sodium perborate 
as the peroxygen compound, sodium metasilicate as the 
alkali metal silicate, phthalic anhydride as the organic 
acid anhydride and expanded, porous sodium tetraborate 
particles as the expanded, porous inorganic carrier, it 
will be understood that other compounds may also be 
used. Thus, in the preferred two-component ‘bleaching 
composition of this invention, any of the peroxygen 
compounds, alkali metal silicates, acid anhydrides and 
expanded porous inorganic carriers described hereinabove 
may also ‘be used. 

In accordance with another aspect of this invention, 
there is provided a composition having oxidizing and 
bleaching properties which comprises a substantially uni 
form mixture of a ?rst quantity of expanded, porous in 
organic salt particles having at least one water-soluble 
inorganic peroxygen compound bonded thereto and a 
second quantity of said expanded porous inorganic salt 
particles having bonded thereto at least one organic acid 
anhydride. This combination of ingredients provides a 
dry, free-?owing bleaching composition of controllable, 
moderately low bulk density. When this composition is 
added to water or aqueous liquids, the peroxygen com 
pound and acid anhydride react to form a peroxyacid of 
the acid anhydride which is an active and e?ective oxidiz 
ing and bleaching agent. Since the peroxygen compound 
and the acid anhydride are bonded to separate quantities 
of the expanded porous particles, premature reaction ‘be 
tween these compounds, which may occur should there 
be any free water present during handling and storage 
of the composition, is prevented. Also, the expanded 
porous particles to which the peroxygen compound and 
the acid anhydride are ‘bonded are able to absorb a sub 
stantial amount of atmospheric moisture and bind it 
tightly as water of hydration to thereby prevent decom 
position or reaction of these materials prior to use. 

'Peroxygen compounds which may be used in this em 
bodiment of the invention include, for example, alkali 
metal and alkaline earth metal perborates, peroxides, per 
carbonates, persulfates, perphosphates and the like, either 
singly or in combination. These peroxygen compounds 
may be either anhydrous or in a hydrated state. At least 
one of said peroxygen compounds is bonded to a ?rst 
quantity of the expanded, porous inorganic salt particles 
in the manner described hereina‘bove for bonding a per 
oxygen compound to expanded particles, namely by in 
timately mixing the peroxygen compound and the ex 
panded, porous particles at moderately low temperatures 
under relatively dry conditions. Thus, the amount of 
water present in said mixture is maintained at a value 
less than the amount which can be completely bound 
as the highest hydrate of the peroxygen compound and 
the expanded, porous salt particles. 
A wide variety of organic acid anhydrides may be used 

in this embodiment of the invention. Generally, any 
organic acid anhydride which reacts with the peroxygen 
compound when added to water to form a peroxyacid 
may be used. Suitable organic acid anhydrides which may 
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be used include, for example, acetic anhydride, priopionic 
anhydride, n-butyric anhydride, iso-butyric anhydride, 
valeric anhydride, phthalic anhydride, glutaric anhydride, 
succinic anhydride, maleic anhydride and the like, either 
singly or in combination. At least one of said organic 
acid anhydrides in bonded to a second quantity of said 
expanded, porous particles according to the procedure 
described hereinabove for bonding such materials. 
Any one of the expanded, porous inorganic salts dis 

closed hereinabove may be used in this embodiment of 
the invention. Both the ?rst quantity of expanded, porous 
particles (to which the peroxygen compound is bonded) 
and the second quantity of said particles (to which the 
acid anhydride is bonded) have a bulk density ‘of between 
about 10 to 40 lbs./cu. ft. and preferably between about 
15 to 30 lb./cu. ft., so that the mixture of the two ouanti 
ties is substantially free from segregation. 
The bleaching composition of this embodiment is pre 

pared by mixing the two quantities of expanded porous 
particles, having the peroxygen compound and acid anhy 
dride bonded thereto, in any suitable manner to provide 
a substantially uniform mixture. Generally, it is preferred 
to provide a composition containing substantially equi 
rnolar amounts of the peroxygen compound and the acid 
anhydride. However, other ratios of peroxygen com 
pound to acid anhydride may be used in the bleaching 
composition as long as there is a su?‘icient amount of 
each reactant in the composition to provide an effective 
oxidizing and bleaching agent. 

If desired, at least one peroxygen decomposition in 
hibitor may also be included in this composition. Prefer 
ably, such a decomposition inhibitor is bonded to the ?rst 
quantity of expanded porous particles to which the per 
oxygen compound is bonded. Suitable decomposition in 
hibitors which may be used include, for example, alkali 
metal and alkaline earth metal silicates, metal chelating 
agents and the like. The decomposition inhibitor may 
comprise between about 0.1% and 6% by weight of the 
bleaching composition. 

In summary, the present invention provides a dry, 
stable, non-segregating bleaching composition of con 
trollable, moderately low bulk density. Thus, the con 
stituents in the composition do not decompose, hydrolyze 
or interact on storage and do not separate or segregate 
on handling or storage. Since the bulk density of the 
bleaching composition can be controlled by controlling 
the bulk density of the expanded, porous carrier particles, 
the bleaching composition can be mixed with detergents 
or other additives without segregation of the materials 
in such compositions. In addition, the two-component 
bleaching composition of this invention provides a bleach 
which is effective even at mild temperatures. Since the 
peroxygen and silicate constituents are bonded to one 
quantity of expanded, porous particles and the acid anhy 
dride constituent is bonded to a separate quantity of the 
expanded porous carrier particles, interaction between 
these constituents is effectively prevented during storage 
and/or handling so that the composition has excellent 
storage stability. However, upon addition of the composi 
tion to an aqueous medium the constituents react rapidly 
to provide oxidative species having a high oxidative 
potential and thereby provide an excellent oxidative 
bleach. 
Although the present invention has been described and 

illustrated with reference to speci?c examples, it will be 
understood that changes, modi?cations and variations of 
composition and procedure may be made by those skilled 
in the art within the principle and scope of the inven 
tions set forth in the appended claims. 
What is claimed is: 
1. A dry, stable, free-?owing bleaching composition 

consisting essentially of a quantity of expanded, porous, 
water-soluble inorganic hydrate salt particles having be 
tween about 10% and 60% by weight of at least one 
water-soluble inorganic peroxygen compound which is 
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capable of forming hydrogen peroxide in an aqueous 
solution bonded thereto said expanded, porous salt par 
ticles having a bulk density of from about 10 to 40 
lbs/cu. ft. and being selected from the group consisting 
of hydrates of alkali metal borates, carbonates, sulfates 
and phosphates. ' 

2. The composition de?ned in claim 1 in which said 
peroxygen compound is selected from the group consist 
ing of hydrated and anhydrous alkali metal and alkaline 
earth metal perborates, peroxides, percarbonates, per 
sulfates and perphosphates. 

3. The composition de?ned in claim 1 in which said 
inorganic salt is sodium tetraborate and said peroxygen 
compound is sodium perborate. 

4. The composition de?ned in claim 1 in which a per 
oxygen decomposition inhibitor selected from the group 
consisting of alkali metal silicates, alkaline earth metal 
silicates and ethylene tetracetic acid is bonded to said 
expanded porous salt particles in an amount to provide 
between about 0.1% and 6% by weight of said decom 
position inhibitor. 

5. A method of preparing a dry, free-?owing, stable 
bleaching composition which comprises admixing be 
tween about 10% and 60% by weight of at least one 
water-soluble inorganic peroxygen compound which is 
capable of forming hydrogen peroxide in an aqueous 
solution with a quantity of expanded, porous water~solu 
ble inorganic salt particles selected from the group con 
sisting of alkali metal borates, carbonates, sulfates and 
phosphates, said expanded salt particles having a bulk 
density of from about 10 to 40 lbs/cu. ft. under rela 
tively dry conditions in the presence of a controlled 
amount of water which can exchange between said mate 
rials, whereby said Water is rapidly taken up by said ex 
panded, porous particles and bonds said peroxygen com 
pound thereto to provide a dry, stable free-?owing com 
position. 

6. The method de?ned in claim 5 in which said water 
is provided in said admixture by adding water at a con 
trolled rate to said admixture of the peroxygen com 
pound and said expanded, porous inorganic salt particles 
while said admixture is agitated. 

7. The method de?ned in claim 5 in which at least 
one of said peroxygen compound and said inorganic 
salt is present in said admixture as a hydrate which is 
capable of releasing water of hydration upon heating, 
and said water is provided in said admixture by heating, 
while agitating, the admixture to at least the temperature 
at which one of the hydrates in said admixture releases 
at least a portion of its water of hydration. 

8. The method de?ned in claim 5 in which said per~ 
oxygen compound comprises sodium perborate tetrahy 
drate and said expanded, porous inorganic salt comprises 
particles of expanded sodium tetraborate having a water 
of hydration content of about 1 to 2 moles of water per 
mole of said tetraborate, and said admixture is heated, 
with agitation, to a temperature of between about 60° 
to 70° C. for a period of time su?icient to release water 
of hydration from said sodium perborate. 

9. The method de?ned in claim 5 in which said per 
oxygen compound is selected from the group consisting 
of alkali metal and alkaline earth metal perborates, per 
oxides, percarbonates, persulfates and perphosphates. 

10. The method de?ned in claim 5 in which said per 
oxygen compound is admixed with said expanded porous 
salt particles in the presence of at least one peroxygen 
decomposition inhibitor under relatively dry conditions in 
the presence of a controlled amount of water whereby 
said peroxygen compound and said decomposition inhibi- . 
tor are bonded to said expanded, porous salt particles, 
said decomposition inhibitor being selected from the group 
consisting of alkali metal silicates, alkaline earth metal 
silicates and ethylene tetracetic acid, and said decomposi 
tion inhibitor being present in said admixture in an 



3,640,885 
19 

amount suf?cient to provide a composition containing be 
tween about 0.1% and 6% by Weight of said inhibitor. 

11. The method de?ned in claim 10 in which at least 
one of said peroxygen compound, said peroxygen decom 
position inhibitor and said inorganic salt is present in said 
admixture as a hydrate which is capable of releasing water 
of hydration upon heating, and said water is provided in 
said admixture by heating the admixture, while agitating, 
to at least the transition temperature of the hydrate in 
said admixture to thereby release said water. 

12. The method de?ned in claim 10 in which said 
water is provided in said admixture by adding moisture 
at a control rate to said admixture of said peroxygen com 
pound, said peroxygen decomposition inhibitor and said 
expanded, porous inorganic salt particles. 

13. The method de?ned in claim 10 in which an aque 
ous solution of said decomposition inhibitor is applied to 
an admixture of said peroxygen compound and said ex 
panded, porous salt particles whereby the water present 
in said aqueous solution is rapidly taken up by said ex 
panded porous particles to bond said peroxygen compound 
and said peroxygen decomposition inhibitor to said ex 
panded, porous particles. 

14. A dry, free-?owing bleaching composition consist 
ing essentially of a substantially uniform mixture of a 
?rst quantity of expanded, porous water-soluble inorganic 
hydrate salt particles having between about 5% to 40% 
by weight of at least one water-soluble inorganic peroxy 
gen compound which is capable of forming hydrogen 
peroxide in an aqueous solution bonded thereto and a sec 
ond quantity of said expanded, porous water-soluble in 
organic hydrate salt particles having bonded thereto be 
tween about 5% to 40% by weight of at least one organic 
acid anhydride selected from the group consisting of 
acetic anhydride, propionic anhydride, n-butyric anhy 
dride, iso-butyric anhydride, valeric anhydride, phthalic 
anhydride, glutaric anhydride, succinic anhydride, maleic 
anhydride and halogen and lower alkyl derivatives there 
of which are capable of reacting with said peroxygen 
compound in an aqueous medium to form a peroxy acid 
of said acid anhydride, said inorganic hydrate salt being 
selected from the group consisting of hydrates of alkali 
metal borates, carbonates, sulfates and phosphates having 
a bulk density of from about 10 to 40 lbs/cu. ft. 

15. The composition de?ned in claim 14 in which said 
peroxygen compound is selected from the group consist 
ing of alkali metal and alkaline earth metal perborates, 
peroxides, percarbonates, persulfates and perphosphates. 

16. The composition de?ned in claim 14 in which the 
composition contains substantially equimolar amounts of 
said peroxygen compound and said acid anhydride. 

17. The composition de?ned in claim 14 in which at 
least one peroxygen decomposition inhibitor selected from 
the group consisting of alkali metal silicates, alkaline earth 
metal silicates and ethylene tetracetic acid is bonded to 
said ?rst quantity of expanded porous particles, said de 
composition inhibitor comprising between about 0.1 % and 
6% by weight of the composition. 

18. The composition de?ned in claim 14 in which said 
?rst quantity of expanded porous particles has bonded 
thereto at least one water-soluble peroxygen compound 
which is capable of forming hydrogen peroxide in an aque 
ous medium and at least one water-soluble alkali metal 
silicate, and said second quantity of expanded porous parti 
cles has bonded thereto at least one organic acid anhydride 
which is capable of reacting with said peroxygen com 
pound in an aqueous medium to form a peroxy acid of 
said acid anhydride. 

19. The composition de?ned in claim 18 in which said 
composition contains about 15% to 30% by weight of said 
peroxygen compound, about 15% to 30% by weight of 
said acid anhydride and about 0.5% to 3% by weight of 
said alkali metal silicate, with said expanded, porous, in 
organic hydrate salt particles comprising substantially the 
remainder Of Said bleaching composition. 
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20. The composition de?ned in claim 18 in which said 

peroxygen compound is selected from the group consist 
ing of alkali metal and alkaline earth metal peroxides; 
alkali metal and alkaline earth metal perborates; salts of 
peroxyacids; and peroxyhydrates. 

21. The composition de?ned in claim 18 in which said 
alkali metal silicate is selected from the group consisting 
of sodium metasilicate, sodium orthosilicate, sodium ses 
quisilicate, sodium disilicate, potassium metasilicate and 
potassium disilicate. 

22. The composition de?ned in claim 18 in which said 
?rst quantity of expanded porous particles comprises a 
mass of expanded, porous sodium tetralborate particles 
having sodium perborate and sodium metasilicate bonded 
thereto and said second quantity of expanded porous parti 
cles comprises a mass of expanded porous sodium tetra 
borate particles having phthalic anhydride bonded there 
to, said expanded, porous sodium tetraborate particles in 
both of said ?rst and second quantity having substantially 
the same bulk density within the range of from about 15 
to 30 lbs/cu. ft. 

23. A method of preparing a dry, free-?owing bleaching 
composition comprising a substantially uniform mixture 
of a ?rst component and a second component, said method 
comprising: 

preparing said ?rst component by contacting between 
about 5% and 40% by weight of at least one water 
soluble inorganic peroxygen compound which is 
capable of forming hydrogen peroxide in an aqueous 
solution with a ?rst quantity of expanded, porous 
water-soluble inorganic hydrate salt particles selected 
from the group consisting of hydrates of alkali metal 
borates, carbonates, sulfates and phosphates under 
relatively dry conditions in the presence of a con 
trolled amount of water, the amount of water present 
in said admixture being maintained at a value less 
than the amount which can be completely bound as 
the highest hydrate of said peroxygen compound and 
said inorganic hydrate salt, whereby said water 
present in said admixture is rapidly taken up by said 
expanded, porous particles to bond said peroxygen 
compound thereto, 

preparing said second component by contacting a sec 
ond quantity of said expanded, porous Water-soluble 
inorganic hydrate salt particles with between about 
5% and 40% by weight of at least one organic acid 
anhydride, which is in a liquid state, selected from 
the group consisting of acetic anhydride, propionic 
anhydride, n-butyric anhydride, iso-butyric anhy 
dride, valeric anhydride, phthalic anhydride, glutaric 
anhydride, succinic anhydride, maleic anhydride and 
halogen and lower alkyl derivatives thereof which are 
capable of reacting with said peroxygen compound in 
an aqueous medium to form a peroxy acid of said 
acid anhydride whereby the anhydride is bonded to 
said expanded, porous particles, and 

intimately mixing said ?rst and said second compo 
nents to provide a substantially uniform mixture of 
said components. 

24. The method de?ned in claim 23 in which said ?rst 
component is prepared by contacting said peroxygen com 
pound with said expanded porous particles in the presence 
of at least one peroxygen decomposition inhibitor under 
relatively dry conditions in the presence of a controlled 
amount of water whereby said peroxygen compound and 
said decomposition inhibitor are bonded to said expanded, 
porous particles. 

25. The method de?ned in claim 24 in which said ?rst 
component is prepared by contacting at least one water 
soluble peroxygen compound which is capable of forming 
hydrogen peroxide in an aqueous medium and at least one 
water-soluble alkali metal silicate with said ?rst quantity 
of expanded, porous particles and said second component 
is prepared by contacting said second quantity of expanded 
porous particles with at least one organic acid anhydride 
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which is capable of reacting with said peroxygen com 
pound in an aqueous medium to form a peroxy acid of 
said acid anhydride. 

26. The method de?ned in claim 25 in which said per 
oxygen compound is selected from the group consisting of 
alkali metal and alkaline earth metal peroxides; alkali 
metal and alkaline earth metal perborates; salts of peroxy 
acids; and peroxyhydrates. 

27. The method de?ned in claim 25 in ‘which said alkali 
metal silicate is selected from the group consisting of so 
dium metasilicate, sodium orthosilicate, sodium sesqui 
silicate, sodium disilicate, potassium metasilicate and 
potassium disilicate. 

28. The method de?ned in claim 25 in which said ?rst 
component is prepared by adding water at a controlled 
rate to said admixture of said peroxygen compound, said 
alkali metal silicate and said expanded porous particles 
to bond said peroxygen compound and said silicate to said 
expanded porous particles. 

29. The method de?ned in claim 25 in which said ?rst 
component is prepared by adding an aqueous solution of 
said alkali metal silicate to an admixture of said peroxy~ 
gen compound and said expanded, porous particles where 
by the Water present in said aqueous solution is rapidly 
taken up by said expanded, porous particles to bond said 
peroxygen compound and said alkali metal silicate 
thereto. 

30. The method de?ned in claim 25 in which said ?rst 
component is prepared by admixing said peroxygen com 
pound, said alkali metal silicate and said expanded, porous 
inorganic salt, at least one of which is present in said ad 
mixture as a hydrate which is capable of releasing water 
upon heating and heating the admixture to the tempera 
ture at which water of hydration is released from said hy 
drate in said admixture, with said released water being 
absorbed by said expanded porous particles to thereby 
bond said silicate and said peroxygen compound thereto. 

31. The method de?ned in claim 25 in which said ?rst 
component is prepared by admixing higher hydrates of 
said peroxygen compound and said alkali metal silicate 
with expanded, porous particles of a lower hydrate of 
said inorganic salt and heating said admixture to at least 
the temperature at which water of hydration is released 
from one of said higher hydrates whereby said released 
water is taken up by said expanded, porous particles to 
thereby bond said peroxygen compound and said alkali 
metal silicate to said expanded, porous particles. 
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32. The method de?ned in claim 25 in which said sec 

ond component is prepared by admixing a solid organic 
acid anhydride and said expanded, porous particles and 
heating the mixture to a temperature above the melting 
point of said acid anhydride to liquify the acid anhydride, 
said liqui?ed acid anhydride being absorbed on the ex 
panded, porous salt particles and bonded thereto. 

33. The method de?ned in claim 25 in which said sec 
ond component is prepared by dissolving said acid anhy 
dride in a nonaqueous, volatile inert solvent to form a 
solution of said anhydride in said solvent, applying said 
solution to said expanded, porous salt particles and 
volatilizing off said solvent to thereby bond said acid an 
hydride to said expanded porous particles. 

34. The method de?ned in claim 25 in which said ?rst 
component is prepared by admixing sodium perborate tet 
rahydrate and sodium metasilicate with a mass of ex 
panded porous sodium tetraborate particles having a water 
of hydration content of about 1 to 2 moles of water per 
mole of said tetraborate and heating said admixture with 
agitation to a temperature of between about 60° and 70° 
C. for a period of time su?icient to release water of hydra 
tion from said hydrated sodium perborate whereby said 
released water of hydration is rapidly taken up by said 
expanded, porous tetraborate particles to bond said per 
borate and said metasilicate thereto, said second compo 
nent is prepared by admixing solid phthalic anhydride 
with a mass of expanded porous sodium tetraborate par 
ticles and heating said admixture to a temperature of at 
least about 130° C. to liquify said phthalic anhydride 
whereby said liqui?ed phthalic anhydride is absorbed on 
and bonded to said tetraborate particles, and said ?rst and 
second components are dry mixed to provide a substan 
tially uniform mixture of said components. 
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