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METHODS OF CONTROLLING DUST AND
'~ COMPOSITIONS PRODUCED THEREBY

FIELD OF THE INVENTION

This invention relatas to methods of treating dry, frae
flowing, pulverulant, dust forming cempositions to. convert thenm
to substantially dust frese, pulverulent compositions without
adversely affacting their dry, frse flowing properties and to the
compositions produced thereby. It relates especially to hair
treatmant compoesitions including powdared bleaches and hair dyes
and their components.

BACKGROUND OF THT INVENTION

Dust, which is produced in large quantities as a result of
handling, transperting and storage of particulate compositions,

. aspacially frase flowing powders, is a constant scurce of

annoyance and dangar. It is irritating to the aeyes and mucéus
membrane, sspecially the nasal passages. Constant exposure to
dugt may cause pulmenary diseasa either bacause of local timsue
lacerations or because the dusgt particlaes serve as carriars for
toxic microbes. Cartain types of dust, .particularly coal dust,
form explosive mixtures whan they attain critical cencantrations.

Dust formation is a special annoyance in the f£igld of hair
treatmant compositions such as those employed in hair dyein§ and
hair bleaching or frosting, or as a praliminary stap to hair
dyeing. 8uch compositions are wall known. They normally ccntain
powdered, oxidizing or bleaching compounds including

peroxygaenated salts such as parborates, percarbonatas and

persulfatas., These includa, for axample, ammonium, alkali metal
and alkaline earth metal peroxygenatsd salts. Often thg
particulats compositions will contain pH controlling agents such
as silicatas, phosphatss and carbonates including, for example,
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sodium gilicata. . The praesently preferred bleaczing agents are
persulfates and; of thase, ammonium, potassium and sodium
persulfate are mcst pfaferred. oftan, the oxidizing powder will
contain mixtures of parsulfatas such as ammonium, sodium and
potﬁsaiun persulfatas. Other ingredients which may ba utilized
include thickaners, surfactants and tha lika. A swelling agent
such as carboxymethyl csllulose or a vegetable qum is often added
to give an emollient property to the final product.

Por convenience, the hair treating compositions are provided
as dry, frea flowing powders which may contain a hydrogen
paeroxide pracursor and ars taken up in aquacus nedia just prior
ts usa. If thera is no precurscr, the aqueous media will contain
hydrogan peroxide. While such compesitiona ars convenient, they
dec manifest a numbar of difficulties.

Ona such di::lculty i{s dust formation causad by colligian
and abrasion of powder particles with each other during handling,
storage and transportation. Ancthar, is that, if the particles
ars not of uniform sigze, the finar particles, those nmoat likely
to produca dust, are at the top of tha packags.

Hair treatmant compositions ars usually provided as fine
grained powders containing a number of discrets, dust forming
particles of various ianadianté with particle sizes below about
40 microns togethar with largar particles, even as high as 1000
microna. It is ths particles of a size up to about 40 microns
wnich are aspccially troublesome dust formers. Often, there is a
lack of uniformity in the compositicna attributed, at least in
part, toc ths fact that the various particlas fsraing them have
differant apparaent densities which causes them to separate during
transportation and storage. As a rasult, the hsavier particles
concantrate at the bottom of the packags whils the lighter
particlas migrata to tha top. This lack of uniformity causes
variations in tha hair treatment rasults which can be achieved
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bacausa the portions withdrawn from the package f£or use ars not
of uniform compositLCh. One way of allaeviating the problem is by
appropriata mixing, but this is inconvenient, time consuming and
often avarlockad. Another possibility is to prapare tha
compositions with particles of uniform small siza, but dust forms
avery easily from fina particles.

Thers are many examples of adding variocus types of liquids
or hydrophilic materials tso powders to prevant dust formation.
In extrame casas, sufficisnt amounts of such materials are added
80 that tha pawders are actually convertsd to pastes or creams,
Generally speaking, these procedures hava not baen satisfactory
. bacauge tha additions tend to diminish the dasirabla free flowing
charactaeristics of the powdars and, in the case of creams and
pastas, totally dastroy these properties. Or, if insufficiant
additive is nmplayad,.thn composition remains frea flowing but
gtill forms appraciabla amcunts of dust.

Hydrophilic materials, although recommended for producing
dust free compositions, are not particularly recommsnded for hair
treatment compositions bacause tha components of such
compositions rasact rapidly with water. Two problems arise with
hair bleachas. Thase ara:

1. Ammonium salts and alkali (generally, ammonium
persulfates and scdium matasilicata) ganerata ammonia which is
nacassary for hair bleaching and will be lost by reacting with
water. Further, sodium metasilicata aftar rsacting with the
azmonium salt will solidify, baing convarted to silica, and
cannet be redizaalved.
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2, Pgrsulfates decomposa whan moist cr whan heatad
excessively but the dacomposition is more rapid when a moiast
parsulfata is heatad. Therefore, the bleaching ability is
dacreased i{f it ramains wet. It is alsc dacreased if an attampt
is made ts dry by heating.

For conveniance, this inventien will be described
principally as it relatas to hair bleaching compositions,
although the tarms ~“hair treating or treatment compositions«
should be understood to include both dyes and bleaches. Howevar,
it i3 not limited tc hair treating .compositions. It may, for
exampla, ke employed with alkall matal and ammonium persulfatass
which ars utilizad not only in hair bleaching compositions but
alge in tha paint and in tha polymsr industries.

Typical hair dying compositicns which may be trsated in
accordanca with this invention include oxidative, including
auto-oxidative, dyes which may ba provided as powdered primary
intarmediatas and couplers. Many such preoducts are known. Those
which are presently employed on a wide scalae include thoge listed
in Tabls 1, balew. | |

TABLE 1

Primary p~phanylenedianine

Intermadiates: p-aminophaencl
o-amincphenocl
N,N=bis(2-hydroxysthyl)p=-phenylenadiamine
2,5-diaminopyridine
p-toluasna diamine

Couplars: rasorcinol
m-aminophenol
l=naphthol
S5-aminoc~g=-cresol
2-methylresorcinecl
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4,6-di(hydroxyethoxy) -meta-phanylenedianine
mata-phenylenadiaxnine
Auto-gxidativa dyass 2,4-diaxincphencl
kenzene-1,2, 4-triol
taluene-2,4,5-tzriol

Semiparmanent dyes such as those listed in Tabla 2 are also
included within the ambit of the invention.

TABLE 2
N=-(2-Hydzrcxyethyl)-o-nitrecaniline

-Nit*o-o-nhenylened*anin .
N+ - (2-Hydroxyethyl) -4-nitro-o-phenylensdiamine
N‘-"*;a(nydrcxymathyl)methyl-i-nzt*c-o-nhe wylenediamine

2-Aminoc-3~-nitrophsncl
2-Aminc~¢~nitrophencl
4-anmino~2~-nitrophancl
2-Anino-%5-nitrophencl
0,N-Bis(2~hydroxyethyl)-2-aminc-5-nitrophancl
N=(2-Hydroxysthyl)-2~amino-5-nitroaniscls
4-Aninc-3-nitrophanocl
N~ (2-Hydroxyethyl) ~4~amino-3-nitrophencl
N=(2-Hydroxyethyl)-4-aminc=-3-nitrcanisole
1-(3-Mathylaminc-4-nitrcphencxy)prepana~2,3-dicl
J-Mathylamino-4-nitrcphenoxyethanal
d-Nitro-p-phanylenedianins

N1l-(2-Hydzoxysthyl) -2-nitro~p~phanylanediamine
| N4=(2-Hydroxyethyl) -2-nitra-p-phenylenediamina
Nl-Mathyl-2-nitro-p-phenylanediamine
N1,N4,N4-Tris(2-hydrexyethyl) ~2-nitro-p-phanylenaediamine
N4-(2-Hydzroxysthyl)-N1,N4-dimethyl-2-nitra-p-phanylenadianine
N4-(2,3-Dihydroxypropyl) -N1,Né-dinethyl-2-nitro-p~phenylenedianinag
4-Nitrc-n-phenylenadiaaine
Plcramic Acid
N-Magthyl-ise-picramic acid
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4-Anino-2-nitradiphenylamine

4{~Hydroxy=2/-nitrsdiphenylamina

4-(p~Aminophenylazc)-N,N-bis(2-hydroxysthyl)aniline

1,4,5,8-Tetraninocanthraquinone

1,4-Dianincanthraguinons

i-Amino~4-mathylamincanthraquincna

1-{2-Hydroxethylaminoc)~4-mathylamincanthraquincne

2,4-Diamino-2/-hydroxy~5’~-nitrcazobenzene~5/sulphonic acid (Sedium
salt)

The varicus liquids and other matsrials which have herstofor
been employed as dust inhibitors in hair bleaching powders have
been specific in their usages and have not taken into account tha
assthatics of the final product of tha compatibility of ths
dedusting agsnt with tha bleach cemponents, or With tha hair,

According to German Published Application Number DE 40 25 235
Al, dust frse compesitions ars provided by mixing ammenium,
potassium and sodium persulfate granulatas having a particle
diameter of 0.1 to 0.6 cm with a water soluble thickener, a wetting-
agant and/or an emulsifier. '

U.5. Patents 3,838,064; 3,838,082; 3,947,089 and 3,993,584 all
ralate to the uss of special gradas of polytstrafluorcethylsne
(Teflon) to cantrsl dust ganaratsd by fine powders. This procadure
is not completely satisfactory because it is expensive and raquiras
special mixing equipment. Additicnally, when used in hair bleaches
the small piscas c‘ Taflon become trapped or sntangled in tha hair
similar o qum, .

U.S. Patent 3,726,967 describes the use of water sclubls
polyvinylpyrrolidons or glucose in homogensous hair bleaching
compositions. These additives are sclids, require specialized
eguipmans or coating the particles and are not described as
raducing dust formaticn.
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U.S. Patant 4,170,637 and Garmzan Patent Number DE 3 814 156 C
both dascriba the formaticn of hair bleaching paste compesitions
with an anhydrous crganic carrier. Such ccmpositions lack the

snvaniance of frea flowing powders, are much more difficult to
manufacturae and, bscauss measursmant is difficult, they must be
packaged for individual use and are, therefore, not convenient or

cost efficient for salon use.

BRIEF DESCRIPTION OF THE INVENTION

It has now been discoversd that powders, particularly dry,
free flowing hair treatment compositions and their componants which
ara dust forming due tc ths presance aof particles having a particle
siza less than about 40 microns can be randersd substantially dust
f2res by traatmant with an inert liquid €2 join tha particlss
together into groupa of agglomerated particles, the mambars cf tha
thus formsed groups having a particla sizs graater than ahout 40
nicrons.

Mora specifically, tha effact of treating a dry, free flowing,
dust forming composition using ths methods of this invention is to
convart 1t to a composition which is still free flowing but in
which a number of the smaller particles are jocined togathar to form
agglomsratad groups of particles. The compositions of the
invention therefors couprise dry, free f£lowing powdars cantaining
digcrate particlas virtually all of which have a particle size
abova about 40 microna togather with agglomeratad groups of
particles, the particle sizs ol sach group of particlas baing
graater than about 40 micrens. Such compeositions retain their dry,
free flowing characteristics, but ars substantially dust free.
They are substantially free cf discrete cr agglemerated particles.
having a particla sizs leas than about 40 microns, i.s. they ars
substantially free of dust forming particles.

e
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DETAILED DESCRIPTION OF THE INVENTION

The original dry, free flowing, pulverulent, dust forming
compositions are converted to products of tha invention by
trsatment with salected inert liquids so that the particles adsorb
the liquid on their surfacs. Such adsortion tresatment can be
conducted, for example, by dissolving the adsorbats in a suitahle
gaolvent, suspendiﬁg the particles te be traated in tha solution and
evaporating the solvent. Alternatively, the selacted adsorbate,
with or without sclvent, can ba sprayed under prassure onto tha
surfaca of tha dust forming powdar whila ths powdar iz stirred or
otherwiss agitatad in a high spaad powar blendar. Other equivalent
procadurss will ba known to_thosa'akillad in tha art.

The selactad liquid should ba inert with raspect to tha other
compenents in tha composition, i.e. it should not chemically react
with any of them, nor should it adversely affect their physical
characteristics. It should not, for example, abscrb water ainca
water will adversely affect the astability of tha compositions.
Normally, anhydrous ligquids will be employed. '

Inart adscrbates suitable for use in the invention includa
liquids such as organic liquids, oils and waxes. Typical liquids
which may be employed in the dedusting operation include, for:
exampla: wainaral oils (both, heavy and light); patrolatums;
hydrocarbons with ether linkages such as anhydrous 2-methoxyethyl
ather and butyl phanyl ether; hydrocarkons with a shert
poiyathylena glycel chain such as octoxynol-l; tributyrin; silicona
oila such as dimethylpclysiloxanes and phenylmethyl polysziloxanes;
flucorcsilicone fluids such as General Electzic Silicone FF150-10M;
perflucropolymathylisopropyl ethers such as the Fomblin fluids by
Monteflucs; natural oils, typically described as animal, vegatabla
or herbal oils such aa'anhydraus lanclin, olive oil, sesame seed
cll, jojoba oll, whaat germ cil and apricot kernel oil.
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The adsorbatas utilized herein are referred tc as ~liquids~,
In fact, most of the adascrkataes are liquid at ambient tsmperaturs.
Howaver, soma waxes are solid or semi-solid at room teperaturs.
Such preducts can bs adsorbed from solution as described above,
Altarnativaely, thay can bs haated te a temperatura at which they
liquify, and tha liquid sprayed intoc a suspensicn of thas powdear.
This preccadurs is alsc dascribad above. The term ~treating or
traatnent” as used hersin with reference to the adsorbata refers to
any techniqua which may be employed to adsork tha liquid onto tha
surface of the particles.

Any of a wida variaty of solvents may ba enployed to diszsolve )
the ligquids utilized tc traar <hg powders of this invention to form
agglomeratad groups of particlas. Since the solvent will be
svaporatad to daeposit the liquid adsorbata on tha surfaca of ths
particles, the selectsd solvent will be ralatively volatile. Any
of a wida va:iaty of polar and non-polar solvents may ba utilized,
as will ke apparent from the list of suitable liquids which appears
above. Thase include hydrocarbons, halogenatad hydrocarbons,
athars and similar solvents, both aliphatic and aromatic. Hexana,
heptane, ethylena dichlorida and diethyl ether may be mentioned by
way of exanmple.

The presantly praferrsd inert liquids are mineral oils and
natural oils such as lanolin bacausa they are easily availabla,
ralatively unaxpensive and provide excellent reasults. Silicones
oils such as dimethicons ars especially prefarrad bacausza they
provida axcellent deadusting rssults and also function as hair
conditioning agents.

The liquid additiva appeérs to perform two functions in
rendering the powder compositions of this invention subastantially
dust free aftar it ig adsorbed on thg surfaca of tha particles.
One function is that it serves as an adhesive to form agglomeratas

L
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a lubricant so that thes particles do not abrada during handling and
produca dust. The rasult is that the particls siza rangas abova 40
aicrons in tha final product resmains essentially the same. These
are the agglomeratad groups of particles. The consequence of tha
combination of adhesive and lubricating function is that the

compositions of tha invention remain frae flowing and are dry in
appearanca.

As used in this specification and appended claims, the tarm
parcent by waight when raferring to a particular component of a

composition means the parcant weight of that component based on tha
total weight of tha compesition.

As would be expectad, tha optimium effective amount of ligquid
for aach dust Zorming particle base will vary with tha selectad
liquid, the selectsd base and the method of treatment. However, an
effgctiva amount for a particular combination will ke as dafinad
above and easily datarxinable by use of any of thae standard
procedures norzally employed tc msasurs dust formation. Several
ars known in the art. These includa, for example, air current
methods, rotating drum methods and gravity methods.

Accordingly, the hair hléachinq compogitiona of this invantion
conprise dry, free flowing particulate compositions containing hair
bleaching componants in.the form of discrets particles and
agglomeratad particlea Having adsorbed therscn an effactive amount
of an inert liquid to adhere discrate particlas to each other to
-form agglomerated particles having ﬁa:ticle sizes greatar than
akout 40 microna, with the rasult that the composition is
subkstantially free of either .discrate particlas or agglomerataed
particles of a particle size lass than about 40 microns.

TYpically, the amount of adsorbed inert liquid will be freom about
10%t to ‘about 25% by weight, although appreciable variation from
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this ranga can be toleratad withcout adverse sffect. The presently
preferrad range £Or most particle/liquid combinationsz is from about
14% ts about 20% by weight.

While the inventicn has been described principally with
raferanca ts treatmant ¢f finished hair bleaching compositions ta
render tham substantially dust frga, it will ke apparent that the
separats coaponents of tha ccmﬁcsiticns may be individually treatad
and then mixed to form 2 f£inal, substantially dust free compositien
of the invention. Thus, for example, persulfata salts such as
ammonium, sodium and potassium perszulfate which are the most
irritating cf the components may ba treated by the process of the
invention by the manufacturer zrisor to shipmant ta the actual
blender. This, in fact, is a praferraed embodiment cZ . tha invantion
since, as indicated above, ammoniur, sodium and potassium
persulfates ars employed not only in the production of hair
bleaching compesitions, but also by paint and plastic
nanufacturars.

Tha £ollowing Table 1 illustratas tha results wvhich may be
achieved by utilizing the process of this invention. In Tabla 3,
Formulations A through C are hair blsaching compositions containing
a mixture of ammoniux persulfate and an alkali metal metasilicata
together with cenventionai additives such as chelating agants and
thickaners. rFormulation A was dedusted by spray treatmant with
minaral oil sc that the particlss adsorbed about 17% by waight
mineral oil. The particles of Formulation B adsorbed 25% silicone
cil. 1In Fermulation C, minaral oil was again utilized and the
amount adscrbed was 10%. Formulation A is a tast fermulation.
Formulations B and C ars commsrcially available hair blaaching
cempoaitions. The last columns, identified as D and Dadusted D
racord tha rasults with untreated potassium parsulfate and tha game
product dadusted by adsorpticn of 10% patrolatun. '
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It will be seen from tha Table 3 that the effact of treatmant
in accordanca with this invention is to incrsease the percant by
waight of larger pirticles and decreasa the percent by waight of
dust 2crming particlas with particle sizes laess than about 40

microns.

Nash Size
(Retainad by)

40
50
100

200
ais
400

thru 400

Nash Bizs
(Retainad by)

40
50
100

200
azs
400

thzu 440

Mesh 8ize
{Retained by)

40
50
100
200
328
400

thru 400

TASLE 3

Sieve Analysis of 8leaching Powdars % by Waight

Paxtigle . Dedusted
Size Formulation Formulation
Mierons A A
>42¢ 1.0 7.4
2297 0.7 2.3
»149 21.8 73.2
>74 48.8 13.6
>44 16.4 3.4
237 5.8 0.0
<37 5.5 i a.0
Pazticle Dedusted Bedusted
8ize Formulation Tormulation Tormulation Tormzliasion
Miczons 3 8 ' ] -4
T 420 0.2 95.4 6.6 16.5
»297 1.2 1.22 12.9 16.0
>149 35.1 4.3 1.9 64.7
714 27.1 0.0 30.4 6.6
744 - 31.9 0.¢ 18.2 2.7
) 3’ 3.1 . °.° 10‘ 0.0
<317 L.2 0.0 0.0 9.0
Pazticle
Size Dedustad
Microns D ]
> 420 Q.1 77.8
7297 ¢.0 5.3
49 8.98 17.8
> 14 56.8 0.1
>44 13.34 0.1
>37 12.78 0.0
{37 7.7 0.0
__’_____,_———’—’_"‘;‘_-_'_"—
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Tha procass was fcund tc ba ezffectivs with a number of
commercially available inert liquids and bleaching compositions.
For exampla,

(1) General. VIBCt‘-c fluorcsilicone f£luid FF150-M was
particularly effective at 20% and 25% with Matrix’s So Whits Lita.
Some dust was present at 15%. Lumping bagun at 30%.

(2) 10% Wwitco Sancgel #9 yislded a dedusted product with
Froaty Roulits which already contains 5% lanolin.

(3) 20% Witco Britol oil (a heavy minaral oil), 15% Witcs
Minaral Jelly #17 and 16% 2-methoxyethyl sther each producad
dedustad L’Orsal’s Quick Blua Powder.

(4) 15% Dow Corning 2000 fluid (1000 cs viscosity), a
dimethylsiloxans, yields a suitable dedustad product with L’Oreal’s
Platine. '

(5) A mixtura of 5% each of Super Corona Lanclin (anhydrous
USP), FF130-10X and 2-methoxymethyl ethaer produced 2 dsdustad
product with L’/Orsal’s Pure Platins.

The following example is given by way of illustration only and
should not be considersd limitations cf this invention, many
variations of which are possible without dsparting from tha spirit
or scope tharaof.
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Beispiel 1

4.0 g of lanolin oil is dissolved in 40 mls of reagent
grade hexane. 16 g of a hair bleaching composition containing a
powdered mixture of ammonium, sodium and potassium persulfates,
the particle size of all of the particles in the composition
being from about 35 to 400 microns, is placed in a 250 ml round
bottom flask and the lanolin ocil/hexane solution is added with
swirling. The round bottom flask is placed on a rotary
evaporator and all of the hexane is removed under vacuum. If
necessary, the walls of the round bottom flask are scraped with
a spatula to remove all of the mixture. To assess the dustiness
of a sample, 20 g are placed in a wide mouth 4 oz jar and the
1id is secured. The jar is shaken and the lid.is immediately
removed. Without any adsorbed lanolin oil, dust rises from the
top of the jar for several minutes. With about 20% by weight
adsorbed lanolin oil, no dust is seen.
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CLAIMS '

1. A method for converting dry, free flowing, particulate
compositions which are dust forming during handling,
transportation and storage due to the presence of particles
having a particle size less than about 40 microns to form dry,
free flowing, particulate compositions which are substantially
free of dust formation, said method comprising treating the
compositions with an effective amount of an inert liquid to
agglomerate a portion of the particles into agglomerated groups
of particles in which each groﬁp has a particle size greater
than about 40 microns, the compositions being substantially
free of discrete or agglomerated particles having a particle
size less than about 40 microns. -

2. A method for converting dry, free flowing, particulate
compositions which are dust forming during handling,
transportation and storage due to the presence of particles
having a particle size less than about 40 microns to form dry,
free flowing, particulate compositions which are substantially
free of dust formation and contain ammonium, alkali metal or
alkaline earth metal peroxygenated salts or mixtures thereof,
said method comprising treating the compositions with an
effective amount of an inert liquid to agglomerate a portion of
the particles into agglomerated groups of particles in which
each group has a particle size greater than about 40 microns,
the compositions being substantially free of discrete or
agglomerated particles having a particle size less than about

40 microns. ' |

3.. A method as in claim 1 or 2 wherein the compdsition is
treated with from about 10 % to about 25 % by weight of. an

inert liquid.

4. A method as in claim 3 wherein the composition is a hair

treatment composition.
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5. A method as in claim 4 wherein the composition is a hair
dye composition, of & hair bleaching composition.

6. A method as in claim 5 wherein the hair dye composition is
a semipermanent hair dye composition, an oxidative hair dye
composition or a mixture thereof.

7. A method as in any one of the preceding claims wherein the
inert liquid is a mineral oil, a silicone oil or a natural oil.

8. A method as in claim 2 wherein the peroxygenated salts are
persulfates, preferably ammonium persulfate, sodium,
persulfate, potassium persulfate or a mixture thereof.

9. Dry, free flowing, particulate compositions which are
substantially free of dust formation comprising discrete
particles and agglomerated groups of particles having adsorbed
thereon an effective amount of an inert liquid to agglomerate a
portion of the particles to form agglomerated groups of
particles in which each group has a particle size greater than
about 40 microns, said compositions being substantially free of
discrete or agglomerated particles having a particle size less

than about 40 microns.

10. Dry, free flowing, particulate compositions which are
substantially free of dust formation comprising discrete
particles and agglomerated groups of particles of ammonium,
alkali metal or alkaline earth metal peroxygenated salts or
mixtures thereof having adsorbed thereon an effective amount of
an inert liquid to agglomerate a portion of the particles to
form agglomerated groups of particles in which each group has a
particle size greater than about 40 microns, said compositions
being substantially free of discrete or agglomerated particles
having a particle size less than about 40 microns.

11. A composition as in claim 9 or 10 wherein the amount of
inert liquid adsorbed on the particles is from about 10 % to
about 25 % by weight.
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12. A composition as in claim 11 wherein the composition is a

hair treatment ¢diposition.

13. A composition as in claim 12 wherein the composition is a
hair dye composition or a hair bleaching composition.

14. A composition as in claim 13 wherein the hair dye
composition is a semipermanent hair dye composition, an
oxidative hair dye composition or a mixture thereof.

1S. A composition as in any one of claims 9 to 14 wherein the
inert liquid is a mineral oil, a silicone o0il or a natural oil.

16. A composition as in claim 10 wherein the peroxygenated
salts are persulfates, preferably ammonium persulfate, sodium
persulfate, potassium persulfate or a mixture thereof.
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