BLEACHI NG DETERGENT COMPCOSI TI ON The present invention relates to a
bl eachi g det ergent havi ng:an excell ent storage stability. Mre ;
partlcu1arly, the present isnvention relates to a bl eachi ng det er gent
cont a~ni ng sodi um percarbonate 5 having the-surface coated with a .
boraﬁgfcontalnlng coating agent.. Sodi um percarbonate has been_kn

bl each- ing agent or oxidizing agent. Li kel sodi um per bor at e, éﬁgﬁ 4
percarbonate is a typical oxygen-containing 10 bl eaching agent
Ceneral | y, sodi um percarbonate is producéd by reacting sodi um carbonate
wi th hydrogen peroxi de and BEEACHING REEERGENT {GOMROSAREON [err]. Sodi um
per carbonate has a bl eaching power 15 slightly |ower than that of

chl ori ne-cont ai ni ng bl eachi ng agents at anbi ent tenperature. However, it
- has advantages that- it does not yeIIOM/synthetlc fibers, animal fibers,
resin- treated fibers or flbers 2

The present invention :elates to a bleaching.
detergent having én excellent storage sﬁability;
- More particularly, the present invention relates to
a bleaching detefgent containing sodium percarbonate-
(y) _ 5 having the su;face coated with a borate-containing
coating agent.

Sodium percarbonate has been known as a bleach-
ing agent or oxid121ng agent. Like sodlum perborate,
sodium percarbonate is a_typical oxygen—containing

10 bleaching agenﬁ. Genefally, sodium percarbonate is
éroduced by réacting sodiuﬁ earﬁonate w;th hya:egen._.
peroxide and is represented by the formula:

v 2Na2CO -3H20

3 2° .
Sodium percarbonate has a bleaching power
15 slightly lower than that of chlorine-containing
bleachiﬁg agents at ambient temperature. However,

it has advantages that it does not yellow synthetic

- fibers, animal fibers, resin-treated fibers or fibe;s



treated with fluorescent brightening agents and it does not dammge the
fibers. Further, it exhibits sufficient bleaching,effects at an el evated .
tenper- ature or in the presence of a deconposition accel- 5 erator
Ther ef o ~sodi um per car bonat e has been used as a donestic or conmerciah

bl eachi ent. Reasons why s@di um percarbonate has attracted attentidin
the fiel general detergents and donestic bl eaching agents are that its
deconposiNdon 10 products do not cause environnmental pollution and that it

can d Ctel LY ~LA+2RAY s i 1 h- t _pesipg any problem :
kbmé%%?%ggoggﬁﬁlgégggf SﬁgPegﬁégﬁgQ§%?§1g%%?ggtégﬁa%gits storage stability
I's fRdkes RLRN GAmalye that £1Befk . SORLIHELEE! DOEakghapdcavai | abl e oxygen is i ost
rapidly during the storage. The surface of sodium percarbonate beconmes wet

- and sh¥ fdeGefRosadalch inge efF@6EBCaLOAnCY¥EavaL Al ¥ehp¥rADI Sture, since it has
a high affinity wwth water. Particularly when iron, 20 copper, manganese
or adlalet orodn £heopiraiseadet bér ai decdihpodtehonoactedn i s further )

accelerated and the stability thereof is lower than that of sodium :
Fer soegos.. Wibersddirem sedéumbpancarbenster bdsabean '

used as a domestic or commercial bleaching agent.

Reasons why sodium percarbonate has attracted

attention in the field.of general detergents and
domestic bleaching agents are that its decomposition NG
10 products do not cause environmentallpbllution and
that it can be used practically in any mannér with-
out posing any problem.
However, sodium percarbonate has a fat&l defect
that its storage stability is far inferior to.thét

15 of sodium perborate and availéble oxygen is lost

rapidly during the storage. Thg surface of sodium
percarbonate becomes wet and is decomposed in the - f
presence of even a very.low moisture, since it has
a high affiniﬁy with watér. Particularly when iron, ' ' :
20 copper, manganese or cobalt ion-is contained ﬁherein,
tﬁe decomposition'is.further a;celer&ted and the
stability thereof is lower than that of sodium
perborate. When sodium percarbonate is stored alone
in a closed vessel, its storage stability is equal

25 to that of sodium perborate. Howevér, when sodium



in a closed vessel, its storage stability is equal 25 to that of sodium
perporate. However, when. sodlunt percarbonate is stored in the formof a
mxture with a detergent or- in ‘an open vessel, it exhibits a high I
hygr opicity and | ow storage stability, though it has a high solu
. 5 835 Sodi um tri pol yphosphate (STPP) coRtained as a builder in det
. invites eutrophication to cause environmental pollution in a closed.
~area. Under these circunstances, the demand of | ow phosphorus or

- phosphorus-free detergents has 10 been increased. In the production of
“the | ow phospﬁGFG§I@P“ﬁﬁGSﬁﬁoPﬁ@IFﬂeéndéhér§@ﬁﬁs°fs9nﬂhétueezeol|tes

f (aluntn03|llcate have becon§h8F usé recently as a substitute for

e

: STPP. However, EEEIED lPsa&uPPénuHEFéSFe i5 pxhiRits
zeolite-contai_ G%F%§§Q%%EDP ? aigphohe %gn a|n|@g8ég gsphorus free
' gen u

detergent, avai m percar Bona Xpldly by the
catal ytic deCOﬂﬁ%ﬁﬂdﬁ Q% Gus %OhHQ% solubility.

5 Sodium tripolyphosphate (STPP) contained as a
builder in detergents invites eutrqphication to
cause environmental pollution in a closed water
area. Under these ei:cumStances; the demand 6f

N low-phosphorus or phbsphorus-free detergents has
(;). 10 been increased. 1In the production of the low-
phosphorus or phosphorus free qetergents, synthetic
; zeolites (aluminosilicates) have become into wide
use recently as a substitute for STPP.
However, sodiuh percarbonate is quite unstable
15 in the ieelite-containing detergent. In the
zeolite—cbntaining, phdsbho:us-free detergent,
available oxygen of sodium pércarbonate is lost
rapidly by the catalytic deeempositioh due to the
zeolite. |
20 Therefore, it_has eagerly beeh demanded to
deveiop a teéhnique'qapéble.of reducing the phos?
phorus cbntent'of the'detefgent or dispensing with
STPP and attaininé a high storage sﬁability of
sodium percarbenate centaihed therein.

25 There have been p;oposed.processes for



zeolite. 20 Therefore, it has eagerly been demanded to develop a
t echni que capabl e of reducing the phos- phorus content of the detergent ore
di spensing Wi th STPP and attaining a high storage stability of sodium

percarbonate contained therein. 2 There have been proposed _
process r 4 stabilizing sodi umpercarbonate such as one wher ei nv
sodiump rbonate is coated with paraffin or one wherein it is coated

wi th pol yet'hyl ene gl ycol having-a nol ecul ar wei ght of 3000 to 8000.
Howevetabini Hidd esddiumerpexr cxsssnatdicswet ais melkilerein s reduced seriously
and inpractically. In the latter process, the long-termstorage stability
cannotodieum e qrathors b el  oF gt e | veiih garsfifiperorseneas a considerable
hygroscopicity, though the water solubility is not 10 deteriorated. Another
pr oceskeFRin bideri regrirdl Wheh eP‘Pllmtm@eﬁme takyeslathiaviing s sel ected from:
the groqgléggiar welght of 3000 to 8000. However, in _ -%

5 the former process, the water solubility is :éduced
seriously and impractically; In the latter p:ocess,
the long-term storége stabilitf cannot be obtained,
since polyethylene glycol per se has a considerable .
hygroscopicity, though the water solubility is not ' ' \Fj

10 deteriorated.

Another process has been proposed whérein at
least two stabilizers seiecte& from the group con-
sisting of phosphoric acid compounds, silicic acid
compounds, ethylenediaminétetraaéetates and nitrilo-

15 triacetates are incorporatea in an aquéous hydrogen
peroxide solution in thé production of sodium per-
carbonate. ﬁowevef, these stabilizers do not exhibit
any préctical stabilization effect when they are
mixed with watef or detergents, though.they exhibit

20 a stabilizing effect agaiﬁst temperature; In still _ : :
another process, sodium pércarbonate is uniformly
coated with sodium pyrophbsphate. However, this
process is not satisfactory with respect ﬁo'the

stabilizing effect in the presence of water and .

25 detergents, though the.thermal decompoéition rate



si sting of phosphoric acid conpounds, silicic acid conpounds,
ethylenedlanlnetetraacetates and nitrilo- i5 triacetates are in
i n"an aqueous hydrogen peroxi de solution in the production of
carbprate. However, these stabilizers do not exhibit any practi 5/

st aby¥zation ef fect when they are mxed with water or deterge t hough
~they exhibit 20 a stabilizing effect agai-hst tenperature. In still another
process, sodium percarbonate is uniformy coated with sodi um pyrophosphat e.
However, this process is not satisfactory with respect-to the stabilizing
effect in the presence of water and 25 detergents, though the thernal
deconposition rate is low An object of the present invention is to pro-
vide a bl eaching detergent containing sodi um per- carbonate which can be
stored stably untjl use even 5 when sodi um percarbonate is incorporated
into a lowp hbSphdfus or phosphorus-free detergent After intensive

I nvestigations made, fngjec* of the present lnventlon is to pro-
vide a bleaching detergent containing sodium per-
carbonate which can be stored stably until use even
5 when sodium percarbonate is incorporated into a
low-phosphorus or phosphorus-free detargent.
After_inteneive inVestigaﬁions mede for
k,) ' - attaining the object, the inventors have found that
- the object can be attained Sy coating sodium'pef—
10 carbonate contained in a bleaching detergent with
a borate—containing coating agent. The present
inventiod has been aﬁtained on the basis of this
finding.
15 : The'invention provides a new composltlon suitable
| for a bleaching detergent and a bleachlng agent.
The composition is characterized by containing therein
1 to 99 percent by welght of sodium percarbonate

coated on the surface with a borate—contalnlng coating-



attaining the object, the inventors have found that the object can be
attai ned by coating sodium per- 10 carbonate tontained in a bl eaching s
detergent with a horate-containing c@&ting agent. *The present invention has
been &t hained on-thg, basis_of .thi [ndinc. The invention provides a
conpoQ‘S'onagﬁPFablgh?ogiéaﬁﬁéﬁgh?ﬁgeﬁ%?%gggﬂ?pﬁib”ﬁpﬁl%ﬁiﬁéTﬁPgﬁent.WEE%
conposiTion_j paLacterihzed By aLPi PY; rekn.l: £ o rcent by

wei ght of sgéﬁggggércgrgonatepcgggg %g tﬁégggr§%c%éh§t%g%Fégb o

borat e- cont ghbAi 3l pedEhPHonat8deNthe Ehéaéh@ﬁ«?hb&gpg;@i@i&?nt conposi tion
preferably conprises 1 to 40 percent by wei ghf of said coated sodi um

per car bonat grefheabligaebinpgisespeei tbopoppetesak! ¥y cRapgheess 40 to 99
percent by weight of 5 sald coated sodi um percarbonate. Brief Description
of the (Bresaidt taehed BodwimgpeFcgrbdnase.a scanning el ectron m croscope
phot ograph of wuncoated sodi um percarbonate particles, and Fig. 2 is a
scanni ng el ectron nicroscope_photograph of coated '

Brief Description of the hereto attached Drawings

Fig. 1 is .a scanning electrbn-microscbpe photograph
of uncoated‘sodium percarbonate particles, and Fié; 2
is a scanning electron microscope photograph.éf coated -
iO sodium percarbonate particles, each at 100X magnification.
Fig. 3 is an enlarged (440X magnification, photograph of \;}I
a cross section of the coated sodium pércarbonate 9&;4
ticles of Fig. 2, and shows a borate-coating laver on
the surfaces of the particles. The sodium carbonate
15 | of Fig. 2 and 3 is coated with 3.7% of sodium : metaborate

dihydrate.

Thq percarbonate contained‘in.the bléaching-
detergent accérding to the present invention is
stabilized by_coatigg.the same with a coating agent. : _Hv)

20 containing a borate, preferably sodiuﬁ borate, par—-
ticularly sodium,métabprate. The coating agent may
further contain a saquesﬁering;agent such as ethyl-
enediaminetetraacetate, nitrilotriacetate or phos-
phate, |

25 The améunt of the coating agent is.preferasly
0.1 to 30 wt.% based on sodium percarbonate. The
amount of the boraté in the coating agent.is pre-

ferably 10 to 100 wt.%:



- 10 sodium percarbonate particles, each at 100X magnification. Fig. 3 is

-an enl ar,ged (440X magni ficati.on, photograph of a cross section of the coated
sodi um percarbonate par- ticles of Fig. 2, and shows a bor at e- coating, | ayer
on the,surfaces of the particles. The sodi um carbonate 15 of Fi k

S

bor at e,

C

ed with 3.7% of sodium netaborate?di hvdrate. The percarbpn
- contalned in the bl eaching detergent according to the present in
- stabilized by coating the same with a coating agent 20

10

15

20

25

For example, bori;_acid compounds (orthéboric,
metaboric or tetraboric acid) are disclosed as
éoating agenté for peroxides in the specification
of British Patent No. 1,575,792. In the specifi—
cation of Japanese Patent Publication No. 6760/1974,
it is disglosed to add metaboric acid to a hydrogen
peroxide adduct to improve its storage stability. .
However, these publications are silent on the coat-

ing of peroxides with the borates as in the process

of the present invention.

The inventors have found that the borate coat-
ihg has a- high spreadability and iﬁs sodium per- .
carbonate-coating efficiency is-.quite high and that
powdery or granular sodium percarbonate having the
surface coated with the borate has a storage sta-
bility far highe:_than_thgt of sodium_percarbonate'-
coated with boric acid in a bleaching detergent.
The present invehﬁién has been attained on the

basis of this finding.  Electron photomicrographs

show that the surfaces of sodium perborate particles

are uniformly coated with the borate;i This fact

proves that the coating process of the éresent

containing a
preferably sodi um borate, par- ticularly sodi um netaporate.

coating agent may fhFt3RF RSIR HFIOF sHRfed " s
di ] tet {ate, itri ' { at . - . 25 )
Srount of the SEac et At FeEhiAdiat i ot ettty wikar on so
per car bonat e.
10 to 100 wt.

The

%‘?"'r"nga"ajg‘j-’erﬂméiiﬁ-ﬁl% et hyl -
' The
di um -

' %Ifgeégeémﬁe of nLEEpbPLBLE i éf&&?ﬁﬂr@e@@éng; pre- ferably



It has been known that boric acid conpounds are used as a
coating/granul ating agent for pero- xides to be-incorporated in bleaching
detepgeqts. For exanple, boric acid conpounds (orthoboric, 5 netaboric or

tetrgboxic acid) are disclosed as coating agents for peroxides in the ©
speciNfir€ation of British Patent No. gl,575,792. In the specifi- cation'e¥

Japan Pat ent Publication No. 6760/1974, it - is disclosed to add nmetaboric
acid to a hydrogen io peroxide adduct to inprove its storage stability.
However, these publications are silent on the coat- ing of peroxides with

t he bor atiasreittidh tie HigNes efFidilentar esent i nvention. The inventors have
found that the borate coat- 15 ing has a high spreadability and its

sodi um per- ca&shdihee bomtenpsHd iformating)soddum gerand t hat powdery or
granul ar sodi um percarbonate having the surface coated with the borate has
a st or agecarkenafe agcarding dgiertharasant dnvesdiion pecddaponat e 20

coated with boric acid jn _a bleaching detergent. The present invention has

been at t PHARFTH 34 YKL IR ( FheY (RFEINEE B Fe5¥doni cr ogr aphs show

that %he bscyrra]:taec ecfecoghféjxgaiéjem. &eorzbagg ,atbFazr@thﬁ.z%quj.OHZO) + sodium .- -
tetraborate pentahydraté (Na20-23203°5H20), sodium
tetraborate tetrahydrate (Na20-28203~4H20). (an-
hydrous) sodium tetraborate (Na20°2320$), sod;um
octaborate -tetrahydrate (Na20-43203~4H20),_sodium

273
metaborate tetrahydraté-(NaBOZ'4H20) and sodium |

10 pentaborate pentahydrate (Na,0-5B 0 -108,0), sodium . \;}I
metaborate dihydrate (NaBOZ-ZHzo). Among them,
sodium metaborate dihydrate and sodium metaborate
tetrahydrate are particularly prefefred.
15 The coating agent for sodium percarbonate'used
in the present in&ention may contain various ofganic
or inotganié compounds in combination with.tﬁe |
sodium borates. The inorganic compounds are, for : N,
example, sodium carbonate, Glauber's salt and
20 magnesium suifate. The organic compounds are, fof
example, organic high molecular compounds such as
polyethylené glycol, polyvinylpyrroiidone and
hydroxypropylcelluIOSe. The sodium borates may be
used in'combination with also a sequestering'agent

25 such as a nitrilotriacetate or ethylenediamine-



are unlforn1y coated with the borate. This fact 25 proves that the
~.coating,process of the present = 8 invention is highly efficient. As tfé\
" bofates used for coating sodium per- carbonate according to the pre i

i nveptg on, sodium borates are suitable. They include sodiumtetra-

i bordecahydrate (borax, [err]), sodiumtetraborate pentahydrate
([err]), sodiumtetraborate tetrahydrate (Qerr]), (an- hydrous) sodi um
tetraborate ([err]), sodiumoctaborate tetrahydrate ([err]), sodi um 10

pent aborate pentahydrate  ([err]), sodium netaborate tetrahydrate ([err])
and sodi um net aborate di hydrate ([err]). Anong them sodi um netaborate

di hydrate and sodi um netaborate tetrahydrate are particularly preferred. 15
The coating agent for sodium percarbonate used in the present invention may

contain variouge OFgadh€aé. | PR AUMSUFOPOUMIS dnfyHU Mald UyeMd h the
is preferably 0.0l to 3 wt.% based on sodium per-
ca#bonate.
Sodium percarbonate may be coated with the
5 «coating agent containing the borate by an ordinary
coatiﬁg method in the present invention. For
\—r ~ example, a solution of the coating agent or a
(;) powdery coating agent is mixed with wet or dry
sodium percarbonate powder or granules to effect
10 uniform adso;?tion_and the mixture is dried. The
coated sodium percarbonate particles have an average
particle diameter 6f'100 to 2000 u, preferably 250

to 1000 u.

The inventors have'madeIStﬁdies_to find out a
15 ' process for the preparafion of a borate-coated sodium
\.Q | percarbonate which can be practiced industfially.easily
| and makes it possible to completely coat sodium per-
carbonate with a borate. As a result, we have found
that the desired sodium percarbonate can be obtained
20 by utilizing the chﬁracteristics of the borate in the
coating treétment.'
The mosﬁ advantageous method fof obtaining a
surface-coated sodium percarbonate by tréating its pow-
“der with a coating~agent containing a'bbraﬁe accordiné

25



sodi »m-borates. The inorgani c conpounds are, for exanple, sodium carbonate,
d apbepys salt and 20 magnesium sul fate. The organi c conpounds are, for .«
organi ¢ high nol ecul ar compgounds such as ‘pol yet hyl ene gl ycol _
pol y | pyrrolidone_and hydro ropylcellul ose, . The sodi um borates may be
Gact 0 cobBl RAE| BREAFER 16 5 BhoRRapEr iy EeRt "Ss SN as o o S
nitrilotriage tRyLgnedi ap NSi«ingehst BkaLgs; Jhe amount of the
sequesteriﬁ%“gggﬁggégsprékgragrygb.git%ggStwf.%?gg§%dg§%lg%diun1per- .
carbonat e. ,SodbyBLRgEeaLROAALCp R PBaCEBLEINY bhehRecEnEQBhiAG agent
containing“the borate by an ordinary coating nethod in the preSent

i nvention. sFebraxanpbemaResekiifi agent tbebeoafikBgbageny sedaupowdery
coating agent is mxed with wet or dry sodi um percarbonate powder or
granulsgs t peethedbnafle,uanfiotheaddoyphgonhamdathe memparetiusedried. The

coat ed sodi um percarbonate particles have an average '
not lower than that at which the borate begins to melt.

In the above advantagéous meﬁhod of the pfesent
invention, it is believed that when a powdered borate
containing water of crystallizatidn is sprinkled on
10 = sodium percarbonate in a wetted state and then sédium
percarbonate is dried at a-temperature.not lower _ /
than the melting point of the borate (fof example,
~ Na,B,0,-10H,0: 75°C, NaBO,-4H,0: 57°C, NaBO,-2H,0: 90°C’
and NaBO,-4H,0: 63°C), the borate is dissolved itself
15 in the water of crystallization and becomes molten
and sodium percarbonate is completely wrapped up'in
the molten borate.
.During this stage, water in sédium percarbongte
and water of crystallization in the Sorate are evaporated,
20 and-the_dryiﬁg operation is completed. Thus, uniform
£ilm fofmation and drying aré'simultaneouSly conducted.
Usually, sodium percarbonate can be dried at a tem-
perature ranging from 40 to 160°C. Dryinq'can be
effected even at a temperature below 40°C, but it takes
25 too a long time to dry it. At a temperature above lGO‘C,
sodium percarbcnate ﬁndergoes ineffeCtive decomposition

and suffers a great loss of available oxygen.



. inyentors have nmade studies to find out a 15 process for the prégpa
of "a borat e-coat ed sodi um percarbonate which can be practiced i ndys
i by and makes it possible to conpletely coat sodium per- carbonatew th
fe. As a result, we have found that the desired sodi um percarbonate
. can be obtai ned 20 by utilizing the characteristics of the borate in.the
coating treatnment. The nost advant ageous net hod for obtaining-a
surface-coat ed sodi um percarbonate by treating its pow der with a coating
agent cont ai ni mMpud Qe dise prefeirdiedg t25 condhidtt ahehdrgiageat antempeon . ..
- conprises wetting sodi um percarbonate with water, mxing the wetted sodi um_
per car bonat e witatuxepofderotd losmy rrfiaagdive geditdngi pgiatbofatbet borake  sai d

agent to be adsorbed by sodium5 per carbonate, and then drying themat a
t enperat ure but not higher than 160°C in the present invention.

Anhydrous. borates have higher melting points than
5 those of the corresponding hydrates'(e.g., Na,B,04
melts at 741°C), but the melting points.of anhydrods
borates are lowered because of the influence of moisture
contained in the wetted sodium percarbonéte which be-
: haveé just like water of crystallization. 'Hence the
(“j' 10 anhydrous borates can be used in the present invention,
although borates containing water of crystailization'
are preferred. The amount of the borate in the
borate—coated sodium percarbonate is 0.04 to 10% (W/W),
preferably 0.1 to 5% (W/W) (in terms of boron) based on
15 dry sodium percérbonate.. The smaller pafticle_size of
the borate is preferred, but it is usually 50 to 300,
preferabiy 100 to 150p from the viewpoint of workability.
- | As the wetted sodium percarbonate used for the
production of the_stable_sodium.percarbonate of the
20 present invention, one obtained by reacting sodium
carbonate with hydrogen peroxide in a conventionél_
maﬁne: foi;owed by dehydration in a conventional manner
can be used as such. This_percarbonate in a wetted
state has a moisture cpntent of 7 to 18%. Since the

25 moisture serves as a necessary wetting water, the



not |ower than that at which the borate begins to nelt. In the above
advant ageous net hod of the present invention, it is believed that when a
pomder borate. containing water of crystallizatlon is sprinkled on iO
sodi u carbonate in a wetted state and then sodi um percarbonate is @ed -
ature not lower than the nelting point of the borate (for '

err]: [err], [err]: 57C, [®£2r] : [err] and [err]: [err]), the
di ssol ved |tself 15 in the water of crystallization and
becomes nolten and sodi um percarbonate is conpletely wapped up in the
ol ten bordf unPYd G ddn® ce 23% beAlRled A sSQUHT PaLGar RRRaLE and water of
crystallization in the borate are evaporated 20 and ‘t he dryi ng operation
i s conpletfthcarbusatelhiavand & mdifsturet icontant ryileg & @63 nul t aneously
conducted. Usual | y, sodi um percarbonate can be dried at a tem perature
rangi ng frignpederded.r | whisny isod itan percafirbeciatd eatingt sa tenperature
below [err], but it takes 25 too along tinme todry it. At a
t enper at urkwsinwe ishure coodiamh der cerediondtte ien gerefiees eidnedhfatct i ve
deconposition and suffers a great |oss of avail able oxygen.

5 sodium percarbonate is wetted with an appropriate

amount of water so that a powdered borate can be
uniformly sprinkled thereon.
It is advantageous that the coating agent of
the present invention contains a conventional sta-
10 bilizer fof sodium percarbbnate; such as an ethylene- : : .-\—f
diaminetetraacetate, or a sequesterinq'agent such as
a nitriiotriacetate which does not hé#e an adverse
effect on the film formation of the molten borate.
In the preparation of the borate-coated sodium
15 percarbonate of the present invention, sodium per-
carbonate may be coated by spraying an aqueous solu-
tion of a borate on sodium percarbonate powder, mixing
said powder and then drying it. However, since dry .
sodium percarbonate must be used in this method, it
20 is necessary to carry out the drying treatment twice.
Alternatively, sodium percarbonate_may be coated
-by using sodium pércarbonate powder wetted Qith'water,
particularly sodium percarbonate in a wetted state
obtained by reactinélﬁydrogen peroxide with sodium

25 carbonate in an aqueous solution followed by dehydration,



Thus- it is preferred to conduct the drying at a.tenpe- rature of not.|ower
than the melting point of the borate, but not higher than [err] in the ._.
présent invention. Anhydrous borates have higher nelting points than ”f\\\
t hosg=pf the corresponding hydrates (e.g., [err] nelts at [err]), but yhe
mel t4ng points of anhydrous borates are 4-wered because of the infl !
noi sture contained in the wetted sodi um percarbonate whi ch be- haves | ust

i ke water of crystallization. Hence the 10 anhydrous borates can be used
in the present.gnvent Rbxningl sabdgpodbunt eSreprbAnatagihatle wetted
crystallization are preferred, The anmount of the borate in_the

bor at e- coat ed S§88R U BRr 8 aPPEREFRd| ROP2BE £S B88E (WPSYPORREReFALPS 0.1 to
5% (WW (in terns. of boron)._ based _on %5 d%é sodigg1$encgrbonaée The
smal | er parti @PSOZPSE BY FRGLBHr BEECREPRPEFE, PRY, EBER RFYFRIZ0EMY 50 to

300 , ferably 100 t i ' f billty. As th
300 err ], Preberatluadgo.lo 4800 LESILLUC YL SY00LNLag! cHOLkbLLLCY e

onare. used he productiion of the stabl'e sodium
per carbonat g qfc4ig 8@ RLESEOEakRVERk! 98- aANEndlkakRg Ly vEegCting sodi um
y

car bonat e rogen peroxide in a conventiona
advantageous process whi;h can be easily conducted
with less energy consumption without a necessity.
' of dissolving the borate. |
It is observed from'the attached photomicrograpans
10 ‘that in the borate-coated sodium percafbonate'obtained
by the process of the present invention, the suriaces

of sodium percarbonate particles are uniformly coated

with the borate.

The thus coated sodium percarbonate exhibits

15 a quite high storage stability whea it is incorpo-

~

rated in an ordinary powdery detergent (spray-dried

detergent), particularly zeolite-coataining low-

phosohorus or phtospnorus-free detergent. 1 to 40

wt.% of the dbtained, coated SGdium'percarbonate is
20 incorporated in a powdery detergent to obtain the

intended bleaching detergent of the pressant inven-

As disclosed before, the invention provides
an improved-bleaching agent which contains 40 to
25 99 percent by weight 6f said coated sodium percarbonate.
It solves thé below mentioned problems in thé state

of arts.



manner. fol | oned by dehydration in a conventional nmanner can be used as
such. This percarbonate in a wetted state has a noisture content of 7, to
18% §Fh}; the 25 noisture serves as a necessary wetting water, the 12
sodi uprpefrncar bonate can be used as such. But, sodium percarbonate havi pg\a
ntent of 10 to 16%is preferred. Wien sodi um percarbonat e haw ng
a | ower—tfoi sture content is used, it is preferred that 5 sodium
percarbonate is wetted with an appropritate anount of water so that a
powder ed borate can be unifornly spri-nkled thereon. It is advantageous that
the coating agent of the present ‘invention contains a conventional sta- 10
bilizer for sodiewepercasddiiatcpestribenate badyd edawbiclnioft et r aacet at e,
or a sequestering agent such as-a nitrilotriacetate -which does not have an
adver se efpetngohizpkef P ibe cipeRTepsed PRNQLIRFR hIREA® In the '

preparation of_ the_ borate-coated sodi um 15 percarbonate of the present
i nventi on mggﬂ}uﬁ§bg$. or the like and hence is decomposed by

-

absorption of moisture, other inéredients incorporated
5 in the bleaching agent compositibn or impurities -
originated in a container during an elongaéed storage.
As a result, the amount of aéailable oxygen is reduced.
However, it is necessary for sodium percarbonate for W/
"use in domestic bleaching agents that it has a long- B —~
10 term storage stability, does not absorb moisture after et
opening of a céntainer, is not affected by varibus for-
mulation ingrediehts such as ble;ching.activating agent,
enzyme, fluoréscent dye, perfume, etc. incorporated.in
otde; to improve bleaéhing pefformance and touch, nor
15 has-an advefse effect_on them. Therefore, if sodium .
percarbonéte is stabilized so_a; not to be éffected
by such other ingredients, it begomes possible to
provide_a high—éerformance domesﬁic bleaching agent

composition having good storage stability.

20 In a composition containing sddium_percarbonaﬁe,
a transition metal salt such as cobait, iron or copper
salt and a chelating agent, sodium percarbonate is
rapidly decomposed by the catalytic action of the

transition metal.



carbonate nay be coated by spraying an aqueous solu- tion of a borate
sodj um per car bonat e powder, m Xi ng said powder and then drying it.
si nce dry sodi um per carbonate nmust be used in this nethod, it 20 ig
necegs@ry to carry out the drying treatnent twice. Alternatively,
per cgrjfonate may be coated by using sodi um percarbonate powder wet
“water, particularly sodium percarbonate 1% a wetted state obtai ned by

i h

reacting hydrogen peroxide wi th sodium 25 carbonate in an aqueous sol ution

fol l owed by dehydr ainednthe okFanit puraddid pietairdogOfeuipaeaar bonate in

the wetted state with a powdered borate to nake the borate to be adsorbed

by sodi um per ceidwenalse anrekdomeh akangie scdiusadpeboahbahat ectIkiasipgocess

~utilizes the character- 5 istics of the borate and is an industrially very
advant ageous EgmEssnghiscidicun bder eerhidna tepadigc Sedompolselde by &her gy

consunption wthout a nece55|ty of dlssolvgp%.the borate. It is observed

1

fromthe attactRaRFipian degeRptyfsen. In ad

5

v
: b ' 10
15

\.—sf'
20
25

ion thereto, its
commercial value as a domestic bleaching agént is
rémarkably reduced_owihg to the smeil of a carboxylic
acid; particulary acetic acid formed by the decom-

position of the activating agent.

As stated above, when Both the coated sodium
percarbqnate and the bleaching activating.§gent are
blended in the present inventioq, there éré advantages
in that a Sleaching agent composition having a high
bleachihg activity as well as excellent storage
stability can be dbtaingd,_and it becomes possible
to widely éhqdbé formulation ingredients.such as
perfume. |

The bleaching agent composition of the present
invention contains at least 40'wt-% of the coated
sodium percarbonate. The amount of the coated sodium
percarboﬁate to be blended is 40 to 99 wt.%, preférably
40 to 90 wt.%. The amount of the bleaching activating
aqenﬁ to be blepded is 0.1 to_60 wt.%, preferably 1

to 40 wt.%.

Coataed sodium pércarbonate usad in the presesat
iavention has thus an extramely improwved storage

stebilik7 and, therefors, its influences oa other



10 that in the borate-coated sodi um percarbonate obtained by the process of
the present invention, the surfaces of sodium percarbonate particles.are .
uni f or.n coated with the borate. The thus coated sodi um percarbonate

exhi 5 a quite high storage stability when.it is incorpo- rated _-'@_.an
or di owdery detergent (spray-dried detergent), particularly -t
zeol i ntai ni ng | ow- phosphorus otbphosphorus-free detergent. 1 to 40
wt. % o he obt ai ned, coated sodi um percarbonate is 20 incorporated in a

powdery detergent to obtain the intended bl eaching detergent of the present
i nven- tiorompenen | errE2 ReDrin the detergenih $rdviakest an i nproved

bl eachi ng agent which contaipns 40 to 25 99 percent by weight of said coated

sodi um per ERFPEFETRNT | LY PR 2R HERHEND W i TP I IS in the state of

arts. 1 4 HORVEL. (SQCL LI PR CELEONRLY DSl ANRECK il

even if sodium percafbonate'is incorporated in a
5 detergent composition containing an enzyme.and a

fluorescent dye which are easily influenced By the
decomposition of sodium percarbonate, the probiem
of the stability of .the compésition can be solved
according to the present invention. Namely, accofd—

10 ing to the present invention, a phosphorus-freé ' N
detergent containing sodium percarbonate in com-
bination with the enzyme and'fluoréscent dye in |
which the ;espectivé components have excellent
storage.stabilities can be obtained.

15 The bleaghing detergent composition of the
present invention may contain, %f desired, water-
soluble soaps, anionic, nonionic or ampﬁoteric
surfactants, organic or inorgénic buildérs( seques- : ;V)
tering agents, bulk fillers, eﬁéymes effective for

20 the deterging, bleaching-activating agénts,'fluoreé-
cent brightening agents and perfumes as will be
described below. . These additives are not particu-
larly limited but used according to the purposes.

[{1] Surfactants:

25 1) Straight-chain or branched alkylbenzene-



being liable to be deconposed by noisture, heavy netal salts, or the Li
and, hence i s deconposed by absorption of noisture, other ingredient
incorporated 5 in the bl eaching agent conposition or inpurities orifgi+
in aze@ntai-ner during an el ongated stord@e. As a result, the anount\ 6
avai \gpl e oxygen is reduced. However, it is necessary for sodium

- percarbonate for use in donestic bleaching agents that it has a long- iO
termstorage stability, does not absorb noisture after opening of a :
contai ner, is FYLEgPREREcGORF2IBIPGURLKYL- IFALAEI BAViAGr £@i At L6 such as
bl eachi ng activating agent, .enzyne, fluorescent dye, perfune, etc.

i ncor por at ed iﬁ36F8 ragSanﬁPoeéeﬁ?gﬁching perfornance and touch, nor 15

has an adverse effe o] T e, .LE..sqdi percarbonate is
stabilized so as no?stoaéggggpgc?gggégisﬁghggt%ggggkggegggﬁgé?l?? becones
possible to prydeghthicadiRebtoLFBRERE0RRICob! §2£DAPY Gt _conposition
havi ng good storage stability. 20 . I'n a Tonposition cohtalhing sodi um
percarbonat §, aaviaRsiloi @d a6t 2hrboht asumbB as aobzhye hh@NcORt&OPPEr salt
and a chel ating agent, sodium percarbonate is rapidly deconposed by the

- catal yti c acti dmgofo.Shé&ot Bamoilt ionanetrabe of ethylene oxide, pro-

pylene oxide or butylene oxide or two of these three
compounds in an ethylene oxide/propylene oxide ratio

of 0.1/9.9 to 9.9/0.1 or ethylene oxide/butylene

. | 10 oxide ratio of 0.1/9.9 to 9.9/0.1.

K~/ . 3) Alkyi or alkenyl sﬁlfates containing an
alkyl or alkenyl gr&up ha&iﬁé 10 to 20 cérbon atoms
in avefage.

4) Olefinsulfonates having 10 to 20 carboh
15 .atoms in average in'the.moigcule. : | |
5) Alkanesulfonates having 10 to 20 carboﬁ
atoms in averaée in the moleculé.
© 6) Saturated or unsaturated fatty acid saits
— having.lO to 24 carbon atoms in average in the

20 molecule.

7) Alkyl or alkenyl ether cérboxyiic acid
saltsICOntainiqg an alkyi or alkenyl'group'having
10fto_20 carbon atoms in averége and 0.5 to.8 mol
of ethylene oxide, propylené oxidé or butylene oxide

25 .or ethylene oxide/propylene oxide in a ratio of



15 When the organic peracid precursor nentioned above as a second exanple
is used, both the activating agent and sodi um percarbonate are deconposed-

by eaction therebetween. In addition thereto; its 5 comercial val ue
as @ stic bl eaching agent is remarkably reduced owing to the snell a
car oxyllc acid, particulary acetic acid formed by the decom position®

t he I vating agent. 10 As si8ted above, when both the coated sodi um
per carbonate and the bl eaching activating agent -are bl ended in the present
invention, there are advantages in that a bl eachi ng agent conposition '
havi ng a hiOgh/Bl.8athi Ag246t LvPpryetbyhehk esidgibiitphenstoxddge 15 stability
can be obtained, and it becones possible to w dely choose fornulation

i ngr edi ent $nsackagdopefs And/9TAetpl 8a8KPrg-agent conposition of the present

i nvention contains at |east 40 wt.%_.of the coated 20 sodjum percarbonate.
The anount of tRé c8afudfedatdin acid salts or esters of the

formula:
5 R—-GHCOZI
]
SOBZ

wherein Y represents an alkyl group having

1 to 3 carbon atoms or a counter ion, Z re- ~
i0 pfeéents a counter ‘ion and R represents an {:}
alkyl or alkeﬁyl group having 10 to 20 carbon
atoms. .
As the counter ions in the anionic surfactants,
there may be mentioned ions of alkali metals such
15 as sodium or potassium, those of alkaline earth
metals such as calcium oi magnesium, ammonium ion,
and those of alkanolamines éontainigg 1 to 3 alkanol
groups having 2-§r 3 carbon atoms such as mono- . ' ;v)

ethanolamine, diethanolamine, triethanolamine and
00 triisopropanolamine.
9) Amino acid-type surfactants of the general

formula:

No. 1  R{-—CO—N—CH—COOX
Lo
Ry R

25



" percarbonate to be blended is 40 to 99 w.% preferably 40 to 90 w.% The
- ampbunt of the bleaching activatjng agent to be blended is 0.1 to 60 w..%

. preferably 1 to 40 w- % 25 25 Coat ed sodi um per car bonate used.{n the
- presegn{ invention has thus an extrenely inoroved storage stability/
 thergfgre, its influences on other =~ 16 gonponents contained in t
. detergent such as a fluorescent dye and an enzyne which exhibit their
‘effect in the washing step may be minimzed. Thus, even if sodium o

" percarbonate is inc rated.-i rgen onpaosi tion_cont ai ni ng an

; %hggeagyilwgfgﬁgsggkg 4% %lﬁx??agneggegyg _

. enzyme and a fl uorescent e are €éasily™i t he

. deconposi tion of sodi-uELPRLGANEORALS, 2uheaRhaR! gULAL,tRB gLability of the
the p

- conposi tion can be solved according to tt resent theatlon. Nanel y,
~accord- 10 ing to theepeatenh hPdededn oraahasRPer ysohperadehsr gent
_containing sodi um percarbonate in com

: l or 2 carbon atoms, R5 represents an amino

5 acid residue and X represents an alkali metal

or an alkaline earth metal ion.

No. 2 'Rf —q_o_—"n—-ccsz ) p—CO00X
o [
RI

2
(13 10 wherein Ri, Ri and X have the same meaning as
above and n represents an integer of 1 to 5.
No. 3 R{ ,. ' '
> N—(CH —C00X
R —(CE,)y
15 wherein Ri has the same meaning as above. and
m represents an £nteger of.1 to 8.
No. 4 R{—N—CH—COOX
' I
o R, R{
" + 3
20 wherein R7, R] and X have the same meaning as

above and R4 represents a hydrogen or an alkyl
or hydroxyalkyl group h#ving l or 2 carbon-
- atoms. | | |
No. 5 'RS—N.—GIH—CIOOX
25 | ét; .JI:'(;.



bi nation with the enzynme and fluorescent dye in which the respective
conponents have excellent storage stabilities can be obtained. 15 . The

bl eachingdet er gent conposition of the present invention may contain, if
desi rgd/fwat er- sol ubl e soaps, anionic, nonionic or amphoteric. surfacp ,
or gan , i norgani c builders, seques- tering agents, bulk fillers, enxsfres
effectt™ne€ for 20 the deterging, bl ea®li ng- activating agents, fluores- cent
bri ghtening agents and perfunmes as will be descri-bed bel ow. These additives
are not particu- larly Iinited but used according to the purposes. [11
Surfactants: % ht-chai n or branched al kyl benzene- 17
sul f onat es cont‘é‘i“‘n{"%bn kyl %‘?R)Sx AT 3P PBIYH atons i n aver age.

2) Alkyl | k Lhet syl f al i br anched
2Lk of - al kenyfS GFROE SR a P T R I ""L%L%%w% S Everage and

Contaln- or B-hydroxyalkenyl group having 6 to 28
carbon atoms. _
5 No. 6 R, _
' >N—CHE—CQOX
R {
5 7
_ R}
wherein RS, R and X have the same meaning J
as above. -
1o 10) Phosphate ester surfactants: . ~
No. 1 Alkyl{or alkenyl} acid phosphates:
o
i
(R’ 0)p/—P—(0E)
15 wherein R” represents an alkyl or alkenyl
group having 8 to 24 carbon atoms, n”+m”=3
and n~=1-2. _
No. 2 Alkyl(or alkenyl) phosphates:
. . 0
20 ' i

(RI'O)'n/r-—' P~ OH)m”

wherein R” has the same meaning as above,
n“+m"=3 and n"=1-3.

Nb. 3 Alkyl(or alkenyl) phosphaté salts:



ing 0.5 to 8 nol

in average of ethylene oxide, pro- pylene oxide or

butyl ene oxide or two of .these three conpounds in an ethyl ene
oxi de/ propyl ene oxide ratio of 0.1/9.9 to 9.9/0.1 or ethylene
oxi deAput yl ene 10 oxide ratio of 0.1/9-9 to 9.9/0.1. 3) Al kyl op
. sul f s containing an al kyl or al kenyl &koup having 10 to 20 ca

i n average.

in the nol ecul e.
average in the nolecul e.

4) Aefinsulfonates having 10 to 20 carboh 15 atons I
5) Al kanesul fonates having 10 to 20 carbon atons in
6) Saturatgd or unsaturated fatty acid salts

sy,

erage

having 10 to 24 carbon atons in avegage in the 20 nolecule. 7) Al kyl or
al kenyl ether carboxylic salt an al kyl or al kenyl
having 10 to 20 carbon aﬁgﬁsg)niavZ? gk@%ﬂ’@?S to 8 nol of ethyl ene oxide,

propyl ene oxide or butylene oxide 25

aratio of

10

15

20

25

No. 1 ° R

wherein R”, n" and m" have the same meaning

as above and M~ represents Na, K or Ca.

- 11) Sulfonic acid-type amphoteric sulfactants

of the general formulae:

13
1

@ ' o
RnCONH—-RIZ—}'I —R,,—80;

Rys

wherein Rll represents an alkyl or alkenyl
group having 8 tol24 carbon'atoms, R12 re-
presents an alkyl group having 1 to 4 carbon
atoms, Rl3 represents an alkyl group having
1 to 5 carbon atoms and Rli |
alkyl or hydroxyalkyl groué having 1 to 4

represents an

carbon atoms.

No. 2 RIS

1
—-ﬁ9—-R OO

.
R

Ru

wherein R;; and R,, have the same meaning as

above and R15 and R16 represent an alkyl or

-alkenyl group having 8 to 24 or 1 to 5 carbon

atoms.

gr oup

or ethyl ene oxi de/ propyl ene oxide in



18 0.1/9.9 to 9.9/0.1 or ethylene oxide/butylene oxide in a ratio of
t0 9.9/0.1. 8) a-Sulfofatty acid salts or esters of the formula:
)grein Y represents an al kyl group having ¥ to 3 carbon atons or a
yon, Zre- 10 . presents a counter ion and R represents an_o_

al kenyl group. having 10 to%go carbon atons. As the counter i oNin
the anionic surfactants, there may Dé nentioned ions of alkali netals such
15 as sodi um or potassium those of alkaline earth netals such as cal ci um
or magnesi um ammoni um.on, and‘those of al kanol am nes containing 1 to 3
al kanol groups Nwving 2-or 3 canb atgnms such ‘as nono-- et hanol am ne,
di et hanol ani ne, triethanol anigfe and b trj-i sopropanol ani ne. 9) Anino
aci d-type surfactants ofg the negr al rul a: [ ERR] 25

P Ru".'l‘@'ﬁm-ées [ !

(C,H,0), E

5 : wyereln Rll and R14 have the same meaning as
above and n, represents an integer of 1 to 20.
12) Betaine-type amphdteric surfactants of

the general formulae:

v
No. 1 ?zz . .
10 Ra—_?@_—- 325_000@ U_
Raz
wherein Rél represents an alkyl, alkenyL,
B-hydroxyalkyl or B-hydroxyalkenyl group
15 ﬁaving 8 to 24 carbon atoms, R22 répresents
’ an alkyl group having 1 to.4 carbon atoms
and R23 represents ‘an alkyl or hydroxyalkyl
group having 1 to 6 carbon atoms. iV)
No. 2 (?ZH‘to)n’zE .
20 R,, — ?@—_ R, —_cooe

(C,H,0)p, E

wherein RZl and R23 have the same meaning as

above and n, represents an integer of 1 to 20.



19 wherein [err]

atons, [.ERR]
atons, [err]

acid residue and X represent

repfesents an al kyl or al kenyl group having 8 to 24 carbon
re- presents a hydrogen or. an al kyl group having 1 or
represents an amno 5

2 carbon

al kajsrometal or an al kaline earth netal ion. [ERR 10 wher ei
~and ave the sane meaning as above aRd n represents an integer of
[ ERR] 15 wherein [err] has ‘the sane neani ng as.above and n1represents

an integer of.

5

[\ |
. 10
U

15
—

20

25

| to 8 [ERR] 20— - wherein [err] and X have the sane
~neaning as above amiio{edr] represeRpg a hydrogen or an alkyl or
hydroxyalkyl group haV|ng 1 or 2 cquon atongy [ ERR|

Rz _}lz _RZBCOO
Ryy

wherein RZl and R23 have the same meaning as

above and R24 represents a carboxyalkyl or

hydroxyalkyl group having 2 to 5 carbon atoms.

13) Polyoxyethylene alkyl or alkenyl ethers
containing an alkyl or alkenyl group having 10 to
20 carbon atoms in avérage and 1 to 20 mol of
ethylene oxide.

14) Pdlyoxyethylene alkylphenyl ethers.con-
taining an alkyl group having 6 to 12 carbon atoms
in average and 1 to 20 mol of ethylene oxide.

15) Bolfoxypropylene alkyl or alkenyl ethers
containing an ;lkyl or alkenyl group having 10 to
20 carbon atoms in average and 1 to 20 mol of pro-
pylene oxide.

16) Polyoxybutylene aikyl or alkenyl ethers
containing an alkfl or .alkenyl group having 10 to
20 carbon atoms in average and 1 to 20 mol of
butjlene oxide.

17) .Nonionic surfacéants containing an alkyl
or alkeny; groub having 10 to 20 carbon atbms in

average and 1 to 30 mol, in total, of ethYlene



20 wherein [err] and X have the sane meani ng as above and [err] represents
err]-hydroxyal kyl or [err]-hydroxyal kenyl group having 6 to 28 car.bon

t . [ERR] wherein [err] and X have the sane neani ng as above. 10
Phosphate ester surfactants: No. 1 Alkyl (or alkenyl) acid phosphay
] 15 wherein R represents gy al kyl or al kenyl group having 8%

24 carbon atons, n'+m =3 and n'=1-2. No. 2 Al kyl (or al kenyl) phosphates:
[ ERR] 20 wherein R has the sanme neani ng as above, n"+m'=3 and n"=1-3. No.

3 Al kyl (or oxlilkenghli phepphahe S5alile 6r ethylene oxide and
butylene oxide (the ratio of.ethylene oxide to

propylene oxide or butylene oxide is 0.1/9.9 to

9.9/0.1). _
5 18) Higher fatty acid alkanolamides or their

alkylene oxide adducts of the following formula:

Rz
(CHCH,0) . H
R{, CON< .

( CHCH, 0)
10 Lo mg

R, | »
whergin.R]’_l represents an alkyl or alkenyl
group having 10 to 20 carbon atoms, R7J

12
represents H or CH3, ngy represents an integer

15 of 1 to 3 and m, represents an integer of

0-3.

.19) Sucrose/fatty acid esﬁérs comprising a
fatty acid having 10 to 20 carbon atoms in average
and sucrose.

20 20) 'Fatty acid/glycerol monoesters comprising
a fatty acid having 10 to 20 carbon atoms in average

and glycerol.

21) Alkylamine oxides of the general formula:



[ERR] wherein R, n" and m' have the sanme neani ng as above and M
‘represents Na, Kor Ca. 5 ' 11) Sulfonic acid-type anphoteric .
~sul factants of the general fornulae: [ERR] 10 wherein [err] represents an
~al kyl~r al kenyl group having 8 to 24 carbon atons, Rl12 re- presents an
al ky&droup having 1 to 4 carbon atons25[err] represents an al kyl group
havi ng 15 1 to 5 carbon atons and [err] represents an al kyl or  \_.-~&
hydr oxyal kyl group having 1 to 4 carbon atonms. [ERR] 20 wherein [err] an
[err] have the sane neaning as above and [err] and [err] represent an

al kyl or &l kenyl group having 8 tRf,24 or '1 to 5 carbon 25 at ons:
o . : :
V4 .
31,-1x-»o
4
Ris
5 wherein Ri3irepresent$ an alkyi or alkenyl

14

group having 10 to 20 carbon atoms and R
and Ris represent an alkyl group having 1 to

3 carbon atoms.

— . 22) Cationic surfactants of the general
O 10 formulae: |
‘No. 1 ¢ - N )
/ t
?z
' @ ©
/ / 7’
Ry — ?." Ry | X
I4
~ R3 /
.15
wh?reln at least one of Rl' RZ? R3 and'R4
represents an alkyl or alkenyl group having
T 8 to 24 carbon atoms and others rebresent an
.alkyl group having 1 to 5 carbon atoms and
20 X” represents a.haldgen.
No. 2 - o ~N
R;
e <]
/ I
_Rl"?'_CEzCGES X
R{ -
~ 3 7

25



22 [ERR] 5 wherein [err] ~ and [err] have the sane neani ng as above

and [err] represents an integer of 1 to 20. 12) Betai ne-type anphoteric -

al

surfactants of the general fornulae: [ERR] whereif [err] represents an-
AT al kenyl, [err]-hydroxyal kyl or [err]-hydroxyal kenyl group 15
hadl igki8 t 0 24 carbon at ons, [err] s@presents an al kyl group having 1 M
atons and [ERR] represents an alkyl or hydroxyal kyl group having 1
arbon atons. [ERR] wherein [err] and [err] have the same neaning

as above and [l Topresenys I PG 10ld &% Wne 23 [P

meaning as above.

No. 3 -~ TN
(?gO)n“H
5 R{ — - r; | z®
1
/
Y (Rso)nu%’

wherein Ri, Ri and X~ have the.éame meaning

as above, Rg represents an alkylene group

10 | having 2 or 3 carbon atoms aﬁd n, represehts

an integer of 1 to 20.

It is desirable that the composition-conﬁains
at least 10 wt.$ of oﬁe or more of the above-men-
tioned surfactants.

15 [2] Sequestering agent:

The composition may contain 0 to 50-wt.%'of
one or more;builders.selected from the group con-
sisting of alkali metal salﬁs and alkanolamine
salts of the following compounds:

20 1) Saits of phosphoric acids such as ortho-
phosphoric, pyrophosphoric; tripolyphosphoric,
metaphosphoric, hexametaphosphoric or phytic acid.

2) Salts of pho#phonic acids such as ethane-~
1l,1-diphosphonic, ethane-l,2-triphosphonic, or

25 ethane-1l-hydroxy—-1,l-diphosphonic acid and

-:;.4



wherein [err] and [err] have the sanme neani ng as above and R24 represents a
. car poxyal kyl or hydroxyal kyl group having 2 to 5 carbon atomns.
- Pol yoxyet hyl ene al kyl: or al kenyl ethers containing an al kyl op
; group~Raving 10 to i O . 20 carbon atons in average and 1 to 20
et hyh\g#e oxide. 14) Pol yoxyet hyl ene al iggl phenyl ethers con- taining an

al kyl group having 6 to 12 carbon atons in average and 1 to-20 nol of

et hyl ene oxide. i5 15) Pol yoxypropyl ene al kyl or al kenyl ethers

' containing an dekjkaeivakkengkegEQupthaneRBydOokp-201 CALERNPREHIE N
“average and 1 to 20 nol. of pro- pylene oxide. 16? Pol yoxybut yl ene al kyl or
al kenyl et her spRdniconethanaglad-dikakboryallk2riiiphosphohay| ngrl0 to 20
carbon atonms in average and 1.to 20 nol of butyl ene oxide. 17) Nonionic
surfactants coRe&hangaghdrakyphosphankenstigroup having 10 to 20 carbon

atons in 25 averag? and_.1 to 30 nol in total, of ethyl ene
Salts of phosphonocarboxylic acids such

5 as 2-phosphonobutane-1,2-dicarboxylic, l-phos-
phonobutane-Z)B,4-tricarboxylic or a-methylphos-

phonosuccinic acid.

4) 'Salts of amino acids such as aspartic or

w glutamic acid.
- 10 5) Salts of aminopolyacetic acids such as
O _ _ .

nitrilotriacetic,'ethylenediaminetetraaCetic or
diethylenetriaminepentaacetic acid.
6) High-molecular electrolytes such as poly-

acrYlic acid, polyaconitic acid, polyitéconic acid,

15 Ppolycitraconic acid, polyfumaric aéid, polymaleié
acid, polymesaconié ééid, poly-é-hydroxyacryLic
acid, polyvinylphoséhonic.acid, suifonated poiyé
maleic acid, maleic anhydridé/diisobutylene copoly-
mer, maleic anhydride/styrene copolymer, male;c

20 anhydride/methyl vihyl ether co?olymer, maleic'
anhydride/ethylene copolymer, maleic anhydride/
ethylene cross-linked copolymer, maleic anhydride/
vinyl'acetate copolymer,'méleic anhydride/acrqu-
nitriie copolymer, maleic anhydride/acryléte |

25 ' copolymer, maleic anhYdride/butadiéne copolymer,



—Qgide and propyl ene oxide or ethyl ene oxide and butyl ene oxide (the

t{ O\ of ethylene oxide to propylene oxide or butylene oxide is 0.1/9.9 te

AO0.J1) 5 - . 18) Higher fatty acid al kanol am des or their al kyl ene
/adducts of the followng farnula: [ERR] wherein [err] represent

or al kenyl group having 10 to 20 carbon atons, [err] represents’

[err] represents an integer 15 . og of 1 to 3 and [err] represents an
i nteger of 0-3. 19) Sucrose/fatty acid esters conprising a fatty acid .
having 10 to 20 carbon atons in average and sucrose. 20 20) Fatty

aci d/ gl ycenallefionariayéridepipopseng eopaliymenci polbpvsrkgetdd-t o 20 carbon
atons in average and glycerol. 21) Al kylam ne oxi des of the general
formul a;: carboxylic acid derived from maleic anhydride and .

carbon monoxide, itaconic acid/ethYlene_éopolymer,

itaconic acid/aconitic acid'cdéolymer, itaconic

5 acid/maleic acid copolyﬁer, itaconic acid/acrylic

acid copolymer, malonic aci&/methylenelcopolymér;

mesaconic acid/fumaric acid copolymer, ethylene

glycol/ethylene terephthalate copolymer, vinyl-

pyrrolidone/vinyl acetate copolymer, l-bu;eﬁe-z;-

10 3,4-tricarboxylic acid/itaconic acid/acrylic acid o
copolymer, polyester polyaldehYde ca;boxylic acid
cantaining a quaternary ammonium group, cis-isomer
of epoxysuccinic acid, poly[N,N-bis(carboxymethyl)—
acrylamide],'poly(oxyéarboxylic acids), starch

15 succinate, maleate-pr terephthaléte, starch phos-
phate, dicarboxy#tarch, dica:bogymethylstafch or
cellulose succinate.

7) Nén—dissociatihg high molecules such as .i~)'
polyethylene giycol, pdlyviny} alcphol, polyvinyl- |

20 pyrrolidone or éoid water-soluble, ﬁrethaniéed
polyvinyl-élcohol. | |

8) Salts of organic aéids such as diglycolic,
hydréxydiglycolic,.carboxymethyldxysuccinic,
cyclopentane—l,z,3,4-tetraca;boxylic, tetrahydro-

25 furane—l,2,3,A-tetfacarboxylic,-tetrahydrofurane—



25 [ERR] 5 wherein [err] represents an alkyl or alkenyl group having 10
to 20 carbon atons and [err] and [err] represent an al kyl group having 1 to

3 carbon atonms. 22) Cationic surfactants of the general i fornulaé: NERR]
I 5 wpewein at | east one of [err] -and [e@?] represents an al kyl gr égkenyl
grou aving ‘8 to 24 carbon atons and others represent an al kyl\@ro

having 1 to 5 carbon atons and 20 X represents a hal ogen. [ERR] 25
26 wherein [err] and X have the sane

2,2,5,5-tetracarboxylic, citric, lactic or tartaric
acid; carboxymethzlated products of sucrose, lactose
or raffinose, carboxymethylate& pentaerythritol,
carboxymethylated glﬁConic acid, céhdensates of

5 polyhydric.alcohols 6r sugars with maleic or succinic
anhydride, condensates of hydroxycarboxylic acids
with maleic or succinic anhydride, benzenepdlycarbo-
xXylic acids such as mellitic acid, ethane-1,1,2,2-
tetracarboxylic, etheneél,i,z,2-t¢trac;rboxylic,

10 butane-l,2,3,4~-tetracarboxylic, propane-1,2,3-

.( 3
3 '_./I

tricarboxylic, butane-l,4-dicarboxylic, oxalic,
sulfosuccinic, decane-l,lO-dicarboXyiic, sulfotri-
carbollylic, sulfoitaconic, malic, hYdroxydisucginic
or gluconic acid, CMOS or builder M. |
15 9) Aluminosilicates:
No. 1 Crystalline aluminosilicates of the

formul;:
- /(U370 ‘or U”0)-42,05-5/(510,) -w’ (H,0)

20 wherein M~ represents an aikali metal atom, -
M" represents an alkaline earth metal atom
exchangeable with éalcium and x°, y~ And w”
represent each a molar number of the respec-
tive components and generally, 0.7sx"$1.5,

25 _ 0.8sy"<6 and w” being any positive number.



meani ng as above. [ERR] wherein [err] and X have the sane neaning as
above, [err] represents an al kyl ene. group 10 - having 2 or 3 carbon atoms
and? Ler ] represents an integer of 1 to 20. It is desirable that the
f4ion contains at |least 10 wt.% of one or nore of the above-nmen-#™y
d/surfactants. i5 [2] Sequestering agent: The conposition may comain
0 wt.%of one or nore: buildéPs selected fromthe group con- sisting
of alkali netal salts and al kanol am ne salts of the foll owi ng conmpounds: 20
1) Salts of phosphoric acids such -as ortho- phosphoric, pyrophosphoric,
tri pol yphosph¥pi.c2 mdsaphespebergenhekubbdaphosphoseé cobr phytic acid. 2)
Salts of phosphonic acids such as ethane- 1, 1-di phosphonic,
et hane- 1, tr|phosphBHPcf°6F°!5n€tﬁ&ﬁ@rilhﬁﬁFﬁkiala{edlphosphonlc acid and

particularly preferred:

| 'NaZO-AﬁZOE-nSiOZ'wEZO
5 o

wherein n represents a number of 1.8 to 3.0
and w represents a number of 1 to 6.

No. 3 AmOrphous aluminosilicates of the

formula: ~
.'/-\‘
M,0)-42,0 L 0,)wC; s
10 x( Z o) A}z 3 ° y( sl 02,"”(., Hz 0)
wherein M represents a sodium and/or potassium
atom and x, y and w represent each a molar
number of the respective components within the
i5 following ranges:
0.7<x£1.2
1.6sys2.8
w being any positive number including O. ;Mj-;

No. 4 Amorphous aluminosilicates of the

20 formula:
I(M,0)- 44,0, +-T(810,) Z(P,05) w(H,0)

wherein M ;epresents Na or K'and X, ¥, Z and

w represent each a molar number of the respec-

tive components within the following ranges:



27 derivatives thereof, ethane-hydroxy-1,1, 2-triphos- phonic,

et hane- 1, 2-di car boxy- 1, 2- di phosphoni ¢, or nethane-hydroxyphosphoni c_aci d. -
3) 'Salts of phosphonecar boxylic acids such 5 as
2-p honobut ane- 1, 2-di-car boxylic¢, 1-phos- phonobutane-2, 3,4-trj
or [ f]-nethylphos- phonosuccinic acid. /4) Salts of ami no acid
. aspartic or glutamc acid. 10 5) al ts of am nopol yacetic
.as nitrilotriacetic, ethyl enedi am netetraacetic or

~diethyl enetriam nepentaacetic acid. 6) Hi gh-nol ecul ar electrolytes such as
- poly- acrylic acid, polygacepitic ggid, polyitaconic acid, 15

pol ycitraconic aC|d ponTunarlc aci d, polynaleic acid, polynesaconlc aci d,
poly-[err]- hydroxyacryI|@ z@sgkapwmyV|nylphosphonlc aC|d sul f onat ed pol y-
mal ei ¢ acid, nal eic anhydride/diisobutyl ene copoly- mer, maleic
anhydrlde/styrene copol yored01Lazkei 80 20 anhydrlde/nethyl vinyl ether

copol yner, mal ei ¢ anhydri de/ et hyl ene copol yner, mal ei ¢ anhydri de/ ethylene
cross-linked copol yner, weabeingadnydppsittive number including 0.

5 [3] *Alkalis and inorganic electrolytes:

Further, one or more of alkali metai salts
shown below may be contained in the composition in
an amount of'i to S0 wt.%, preferably 5 to 30 wt.%,
as alkalis or inorganic electrolytes: silicates,

.(N) 10 carbonates and eﬁlfates. Organic a;kalis include,
for example, triethanolamiﬁe, diethanolamine, mono-
ethanolamine and triisopfopanolamine. |

The following explains in aetail incorporation

of an alkali metal silicate into the coating agent.

15 As to the coating of sodium percarbonate which
is an indispensable step for improving its storage
stability, the mechanical strength of the coeting is
remarkably lmproved when a borate is used in combination
with an alkali metal silicate. Thus, there is no fear
20 of damaging the coating during the coque of handling,
particuiarly'until the stage of blending with powdered

detergents.



vinyl acetate copolyner, maleic anhydride/acrylo- nitrile copolyner, maleic"

anhydride/acrylate 25 copolyner, naleic anhydride/butadi ene copol yner, «

28 nml ei ¢ anhydri de/isoprene copol yner, poly-[err]-keto- carboxylic acid
ved. from mal éi c- anhydri de and carbon nonoxi de, itaconic acid/ ethyl#np
br, itaconic acid/aconitic acid copolyner, itaconic 5 acid/ nal e

pol ynmer, itaconic acid/acnﬁ% c acid copolyner, malonic

aci d/nmet hyl ene copol yner, mesaconi c acid/fumaric acid copol yner, ethylene

gl ycol / et hyl ene terephthal ate -copol ymer, vinyl- pyrrolidone/vinyl acetate

copolynmer, |-butene-2;- iO 3,4-tricarboxylic acid/itaconic acid/acrylic

acid copol yner, polyester polyal dehyde carboxylic acid-containing a

guat er nary anmoni um group, cis-isoner of epoxysuccinic acid,

pol y[ N, N- bi s( caritablreetalkali amerbalamiddicates wrexthasleoxf itheaci ds), starch

15 succinate, naleate or terephthal ate, starch phos- * phat e,

di car boxyiairmudia NaiOanSdPpve MhErsisy ¢h rgpresents a molar ratio

of Sioleazo, and is 0.5 to 4. Examples of such alkali

metal silicates are an aqueous solution of a crystalline

5 sodium silicate such é; sodium orthosilicate (2Na20-5102°
tzo, n = 0.5), §odiﬁm sesQuiSi;icate (3Na20-28i02-xH20,
n = 0.67), and sodium.métasilicafe {Na,0-5i0,°xH,0, n = 1), -/
an aqueous solution of an amorphous sodium silicate such - - '{:}
as Na,0-nSiO, (n = 1 - 4) and dehydrated sodium silicate

10 powder the;eof.

The so-coated sodium percarbonate exhibits an
excellent storage stébility_even when incorporaﬁgd
in conventional powdered detergents (spray-dried
products), particularly low-phosphorus or phosphorus-free
15 detergents containing.zeolite blended thereof. Further,

in addition to a synergistic coating effect obtained by

—

using the bdrate and tﬂe alkali metal silicate in com-
bination, the strength of pértidles and the coating
is improved by the use of the alkali metal silicate

20 without deteriorating the solubility of sodium per-
carbonate. Thus, there is no fear of damaging the coat-

ing during stages until sodium percarbonate is blended

with powdered detergents.



cel l ul ose succinate. 7) Non-dissociating high.nol ecul es such as
pol yet hyl ene glycol, polyvinyl alcohol, polyvinyl- 20 pyrrolidone or cold
wat er - sol ubl e, ur et hani zed pol yvi nyl al cohol. 8) Salts of organic aeLds

such di gl ycol i c, hydroxydiglycolic, carboxynethyl oxysuccinic,
- cycl§g#ntane-1, 2, 3, 4-tetracarboxylic, tetrahydro- 25
_furane-1, 2, 3,4-tetracarboxylic, tetrahydrofurane- 29

. 2,2,5,5-tetracarboxylic, citric, lacti c2®r tartaric acid, car boxymet hyl at ed
- products of sucrose, |actose or raffinose, carboxynethyl ated-

" pentaerythritol, carboxymethylated gluconic acid, condensates of 5

pol yhydri c al cohols or sugars with maleic or succinic anhydride,
 condensat es of hydroxycarboxylic acids with maleic or succinic anhydride,
benzenepol ycarbo- xylic acids such as nellitic acid, ethane-1,1, 2, 2-
tetracarboxylic, ethene-1,1,2,2-tetracarboxylic, 10

- butane-1, 2, 3, 4- tetracarboxyllc propane:- |, 2, 3-

O (

{4] Antiredeposition agents:

The composition may contain 0.1 to 5% of one
or more of the following compounds as antiredeposi-
tion agents: polyethylene glycol, polyvinyl alcohol,

5 polyvinylpyrrolidone and carboxymethy;.cellulose.
'[S] Fluorescent dves: i

Fluorescent dyes represented by, for example,

the following structural formulae (w), (x) and (y)

may also be contained in the composition:



tricarboxylic, butane-1,4-dicarboxylic, oxalic, sulfosuccinic,

decane- |

, 10-di carboxylic, sulfotri-~-carbollylic, sulfoitaconic, malieg, .

hydr oxydi succi ni c. or gluconic acid, CMOS or builder M 15 9)

Alunrﬁ silicates: No. 1 Crystalline aluminosilicates of the fornula:

wherein M represents an a%gali metal atom M represents an
earth nmetal atom exchangeab

t each a nolar nunber of the reSpec- tive conponents and generally,

3

e wth calciumand x', y' and w

O.7[err]x"[err] 25 . Jy [err]6 and W being any positive
nunber . 30 ﬁ 1h¥ ﬂ_e_t . uilgers, those of the fol lowing
general formul partrcuN r rred: TERR] 5 -

10

15

20

25

°H{} g @

o
. "/
' ol o/
S0; Na S : - SO,H&
H _ H
RN _ . /Y
N"N CH=C N &
H H
S0; Na 80, Na
[6] Enzymes (those exhibiting their essential

enzymatic effects in the deterging step): L/

In respect of reactivity, enzymes may Be
classified into groups of hydrolases, hYdraées,
oxidoredué;ases, desmolases, transferases and
isomerases.l Among them, hydrolases are particu-
larly preferréd. They include.protease,,esterase,
carbohydrase and nuclease.

Particular examples of proteases are pepsin,



~wherein n represents A nunber of 1.8 to 3.0 and w represents a nunmber of 1

-to 6. No, 3 Anorphous alum nosilicates of the fornula: [ERR| LY
represents a sodi um and/ or potassiumatomand [err] and [err] }%gent

. each mol ar nunber of the respective conponents within the 15 -

- fol I g ranges: 0.7<x[err]l.2 1. 6[erriy[err]2 8 w being any positive

“nunber including 0. No. 4 Anorphous alun1n03|llcates of the 20

-forrmula: [ERR] wherein Mrepresents Na or X and X, 'Y, Z and [err] represent

- each a nolar nunber of the respec- tive conponents within the follow ng-
‘ranges: 31 GIZGFéPp]XPgprrypgln. collagenase, keratinase,

elastase, subtilisin, BPN, papaln, bromelin,
carboxypeptidases A and B, aminopeptidase, and
'aspergillopgptidases A and B.

5 | Particular examples of esterases ére gastfic
lipase, pancreatic lipase, Qegetable lipases,
phospholipases, cholinesterases and phosphatases.

As the carbohydrases, there may be mentioned,
fo; example, cellulase, maltase, ,saccharase,

"ii) _ io amylase, pectinase, lysozyme, a-glycosidase and

B-glycosidase.

The coated sodium percarbonate according to

the invention exists stably tégether with an enzyme

in the compostion. The stability of the composition
15 which comprises said coated sodium percérbohate and

an enzyme is further improved by incorporating therein

a synthetic_zéolite in an amount of not less than

5 percent by weight. Sﬁch composition practically

comprises 50 to 99 percent by weight.of said coated
20 | sodium percarbonate and 0.1 to 10 perceht by weight,

as protease of 2.0 Anson unlt per gram, and from

5 to 100 percent by welght based on the weight of

sald coated sodium percarbonate, of a zeollte. The

Anson unit is explained in Anson, M. L., Journal of

25 -General Physiolosy, vol. 22(1939), pages 79 to 89.



0.20[err]Y[err]4.00 O OOI[err]Z[err]O 80 [err] being any positive nunber
uding 0. 5 [31 Alkalis and i nor gani c el ectrolytes: Further, one or nore
I%ali netal -salts shown bel ow may be contained in the conp05|t|on in an
of 1 to 50 w.% preferably 5 to 30 wt.% as alkalis or inorga -

Ol ytes: silicates, 10 carbonatsgs and sulfates. Organic alkalis ¥
i ncl ude, for exanple, triethanolanine, di et hanol am ne, nono- ethanolanlne
and triisopropanolam ne. The follow ng explains in detail incorporation of
an alkali netal silicate into the coating agent. 15 As to the coating
of sodi um percarbonate which is an indispensable step for inproving its
storage stab?lithluehednegefftal strength of the coating is remarkably
i mproved when a borate is,used in conbination with an net al

al k
silicate. Thus, YﬁEf%u?sthe+%ﬁra?6“5? Bﬁﬁaﬁ?nbn?ﬂépﬁﬁ%f?%glﬁur|ng t he

course of NaRdl LaflpoBRELLRY! 26! HelBLLLrYN® B130nGaBLROT B, W th poWder ed

for example, the following structure are recommended:

- ~
2 _ //1L§§
D— NR—C LR 4
- I
N N —— (8S0;H
Ne? (8% ®
. ! u
™~ ' X 7~
. . ;',\'.
. A
10 wherein D represents blue or purple monoazo, :

disazo or anthraquinone dyestuff residue, X
and Y represent each a hydroxyl group, amino
group, aliphatic amino group which may be

substituted with a hydroxyl, sulfonic acid,



32 Suitable alkali metal silicates are those of the fornula [err], wherein
n represents a nolar ratio of [err], and is 0.5 to 4. Exanples of sugh-

alkali nmetal silicates are an aqueous solution of a crystalline 5 ym
sili such as sodiumorthosilicate ([err] [err], n = 0.5), sodi
. sesq licate ([err] n = 0.67), and sodiumnetasilicate ([err] ,

an aqueous sol ution of an anorphous s®@iumsilicate such as [err] (n =1 -
4) and dehydrated sodiumsilicate 10 powder thereof. The so-coated sodi um
per carbonate exhi bits an excellent storage stability even when incorporated

in conventional powdsrrbxdetier geniids drs pilkoxyl edopydeet @h, particularly

| ow- phosphorus or phosphorus-free 15 detergents containing zeolite

bl ended thereof. Fpadmatic ianiaddiqr @l iqycd iy eevigios igiroupoahileh ef f ect
obt ai ned by using the borate and the alkali metal silicate in com

bi nation, the strendi@¥ dte paisteltarteshdithe & dadiosen ftompdved by the use

of the alkali netal suiicate 20 wi thout deteriorating the solubility of

sodi um per- car bonat®OEHEEL . (FERORIE [R5 Hdog caRPYHEG RFiChe coat -

5 = lower alkyl or lower alkoxyl group and R
represents a hydrogen atom or a lower ;lkyi
group excluding a case in which R represents
a hydrogen atom and (l)-both X and Y repre-
sent hydroxyl or alkanolamino groups at the

10 same time or (2) one of X and Y represents a

O

hydroxyl group and the other represents an
alkanolamiho_grqup; and n represents an
integer of at least 2,

and

. -~
15 : D—=NH-—-C c—X

20 wherein b represents a blue or puréle azo or
anthraquinone dyestuff residue and X and Y
represent the same or different alkanolamino
residue or hydroxyl group. |

[8] Caking inhibitors:

25 The following caking inhibitors may also be



I ng during stages unti l
det ergents.
5% of one or

by,
exhi biting

respect of

10

15

20

25

sodi um.per carbonate is blended wth powdered

33 [4] Antiredeposition agents: The conposition nmay contain,
tion

react|V|ty, enzynes -may be
contained in the composition: p-toluenesulfonates,

xylenesulfonates, acetates, sulfosuccinates, talc,
finely pulverized silica, clay, calcium silicate
(such as Micro-célls of Johns-ManQill Cb.), calcium
carbonate or magnesium oxide.

(9] Antioxidants:

The antioxidants include, for exéméie, tert-
butylhydroxytoluene, 4,4'-butyiidenebis(s—tert-
butyl-3-methylphénol), 2,2'-bﬁtylidenebis(6—tert—
buty1-44methylphenol), mogbstyrenated'cfesol,
distyrenated cresol, mohoStyrenated phenol, di-
styrenatéd phenol and l,l'-bis-f4—h§droxyphenyl)—
cyclohexane.

{10] Bleaching activating agents:

The bleaching activating égents are cémpounds
which form o?ganic;peracids in the presence of
peroxy compounds in an aqueous alkali solution.
They may be classified into the following three
groups:

1) organic acid anhydrides,

2) ester compounds; and

3) N-acyl compounds.

| As particular examples of the bleaching
activating compounds, there may be mentiohed tri-

acetyl cyanurate (TACA), sodium p-acetoxybenzene-

nore of the follow ng conpounds as antiredeposi -
pol yet hyl ene gl ycol, polyvinyl alcohol, 5 polyvinylpyrrolidone
thyl cellulose. [5] Fluorescent dyes: Fluorescent dyes repres
exanpl e, the foll ow ng stru§ ral formulae (w), (x) and (y) may
al so be contained in the conposition: 34 [ERR] [6] Enzymes' (those
their essential enzymatic.effects in the deterglng step):

In

O C

LXa



20 classified into groups-of'hydroIaSes, hydr ases, oxi doreduct ases,
despol ases, transferases and isonerases. . Anong them hydrol ases are
particu- larly preferfed. They include protease, esterase, carbohydra

nucl gase. 25 - Particul ar exanpl es of proteases are pepsin, 3
~tryp§#, chynotrypsin, collagenase, keg tinase, elastase, subtilisin,
papai n, bromelin, carboxypeptidases A and B, am nopeptidase, and

aspergil | opeptidases A and B. 5 : Particul ar exanpl es of esterases
are gastric |i paseforpaecr (SABS) J iteramacetgdigdicouriypageacuphosphol i pases,
chol i nest erases and phosphat ases. As the carbohydrases, there may be .
menti oned, for asehysaliceilid asdd mitagetylimdidhanaee(atf), anyl ase,
pectinase, |ysozyne, [err]-glycosidase and [err]-glycosidase. The coated
sodi um per car bdat-d ' ade sgtigacs e thylereddaménes { SABD Abagdt oget her wi t h

an enzyne pentaacetylfg-o-glucose.

5 [11] Stabilizers for peroxides:
~ They include, for example, mégnesium silicate,

magnesium sulfate, magnesium oxide and magnesium

chloride.

Accordingly, sodium pércarbonate to be iﬁcorporatgd
;i:} h 10 in the bleaching détergent of the present invention can
be stabilizea by coating iﬁ.with a cgating agent con-
taining a borate and a magnesium compoﬁnd. As the
borates, sodium borate is preferred, and sodium metaborate -
is particularly preferréd., As the magﬁesium compounds,
15 preferably one or more members selected from the group
- consisting of magnesium_chloridé, magnesium oxide, mag-
nesium sulfate and magnesium silic;te are used.
Further, the coating agent may contain a.sequestefing
agent such as an ethylenediaminetetraacetate or a
20 nitrilotriacetate.

Sodium pe;carbonate,is used in an amount of
preferably 0.1 to.30 wt.i based on the ambunf of the
coating agent. Thelborate is used ih an amount of
preferably 10 to 95 wt.%, and the magnesium compound

25 is used in an amount of preferably 5 to 70 wt.% based on



in the conpostion. The stability of the conposition 15 whi ch conpri ses
sai d/foated sodi um percarbonate and an. enzyme is further inproved by- -

inc‘Pg?r f\ing therein a synthetic zeolite i.n an amount of not less than 5
perc wei ght. Such conposition practically conprises 50 to. 99 perfépt -
by | ght/ of said coated 20 sodi umgper car bonate and 0.1 to 10 percem# by

wei ght—as protease of 2.0 Anson unit per gram and from5 to 100 percent
by weight, based on the weight of said coated sodi um percarbonate, of a

zeolite. _The_Anson u alned in on Journal of 25
General BR§sPBPBRY, € %heziﬁi q .2 %.%S T%F%éiy' *86'$71 Bl ueing
agents: | pei agent s at nposition, if
necessaré?égﬁgg?ﬁgygggg? ? ?@ exanp: £$£e fg %ﬁn%é?gﬁgucture are
recommenggd: nbERRhaf) that of gﬁ@wggfhggrepresents bl ue or purple nonoazo,
di sazo or ant hraqui none dyestuff residue, X
5 On the contrary, the inventors have made further-
~studies and found that when a-borate and a magnesium
compound are used in combination, a coated sodium

percarbonate having more excellent storage stability

can be obtained by'the synergistic effect of the

O C

10 coating power of the borate and the stabilizing
power of the magnesium cdmpound; and that when this
coated sodium percérbonate is ihcorpbrated in powdered
detergents, bleaching detergents having remarkably
excellent storage stability can be obtained. The

15 present invention is based on these findings.

Examples of magnesium compéundS'include magnesium
sulfate, magnesium chloride, magnesium oxide, magnesium
hydroxide, magnesium silicate, magnesium nitrate, L,/
magnesium phosphate and magnesium carbohate in an

20 anhydrous form or in a hydrated form, andlmagnesium salts
cf various organic acids. Among thesé; magnesium sul-
fate, magnesium chloride, magnesium oxide and magnesiﬁm
silicate in an anhydrous form or in a hydrated form are

particularly preferred.



and Y represent each a hydroxyl group, am no grbup, al i phatic amno group

whi ch may be substituted with a hydroxyl, sulfonic acid, 37 carbo
acid or al koxyl group, or an aronmatic am no or allcycllc am no gro
may pessubstituted with a hal ogen at om or hydroxyl, sulfonic acid,
car b ic acid, 5 | ower al kyl or | owdr al koxyl group and Rr

a hydrogen atomor a |ower alkyl group excluding a case in which R
represents a hydrogen atomand (1) both X and Y repre- sent hydroxyl or
al kanol am no groups at the 10 same time or (2) one of X and Y

represents a hydroxylq QL opp, ﬁw"&é}ee’g&s‘rﬁ% andg[ Eﬂ?d?g agokq_quug@rg@_egroup,'

and n represents an |nteger I wherein
represents a bl ug,drediitidd Soumpercarbonate according to the lnventlon.

Example 1

5 Wetted sodium percarbonate having a moisture
content of 10% and é-dry average particle size of
480p obtained by a reaction between hydrogen peroxide'

and sodium carbonate in an agqueous solution, was

(

fed to a continuous mixer at a rate of 5.3 kg/min
.<:> 10 by means of a continuous feeder. Sodium metaborate
dihydrate having an average particle size of 150p
was also fed to the this mixer at a rate of 0.178 kg/min
by means of a continuous feeder. The feed rate was
adjusted so as to-give'a residence time of 5 min in
15 -the mixer. The mixture was'qoﬁtinuously supplied to
a fluidized dryer to dry it at 130°C.
The amount of boron in the coated sodium per-
\N; carbonate was determined to be 0.42% in terms of
boron. The coated sodium percarbonate was mixed with
20 various second componenté and the stability of the
mixtures was measured. The results are given in
Table 1. The stability was expfessed ﬁy avaivable
oxygen residue obtained after a required amount of

a sample was charged in a resin vessel provided with

o
U1

pinholes and left to stand at 50°C and 80% RH for

24 hours.



ant hraqui none dyestuff residue and X and Y represent the same or different
'Eﬁﬁs{anino_residue or hydroxyl group. [8] Caking inhibitors: 25 .

flgl Nawing caki ng i nhibitors may al so be 38 contained in the conpositi
p WZUU nesul f onat es, xyl enesul fonates, acetates, sulfosuccinates, talc~
IR pul verized silica, clgg, calciumsilicate (such as Mcro-cells

Johns-Manvill Co.), calciumb5 carbonate or nmagnesi um oxide. (91
Anti oxi dants: The antioxidants include, for exanple, tert- -
but yl hydr oxyt ol uene, 4,4'-butylidenebis(6-tert- butyl-3-nmethylphenol), 2,2
-butylidenebi s(6-tert- 10ratle\l -4-net hyl phenol), nonostyrenated cresol,
di styrenated cresol, nonostyrenated phenol, di- styrenated phenol and
1.1 -bis- (4-hvdroxyphenyl)- cyclohexane. (101 Bl eaching activating agentis:
Uncoated PC Coated PC Second component Stability
"{amount: %) . . (amount: . %) (amount: %) (%)
coated PC zeolite A-4 88.8
" {90)° (10)
uncoated PC ' zeolite a-4 32.5
- (90) (10) .
coated PC sodium metasilicate 45.6 -anw B
(90) (10) . ' Ny
uncoated PC ' sodium metasilicate 32.0 i:}
(90) (10)
coated PC acid sodium pyro- 98.2
(50) .phosphate .. (50).
uncoated PC ' - . acid sodium pyro- 90.2 R
(50) : .phosphate .. (50) !
coated PC sodium tripolyphosphate 93.8
(50) . (wet process) . (50) *
uncoated PC sodium tripolyphosphate 82.8 !
(50) . (wet . process) . (50) *

-

Note: PC means sodium percarbonate.

Example 2

3.4g of wetted sodium percarbonate having a moisture
content of 12% and a dry average particle size of 400p
5 and 0.lkg of sodium boraté decahy&rate were charged in

a batch mixer, and mixed together for one min.



15 The bl eaching activating agents are conpounds which form orga '_"w
peracids,in the presence of peroxy conpounds in an aqueous al kali sol
They may be classified into the following three groups: 20 1) orgarnic /
aci dggmhydri des, 2) ester conpounds, and 3) N-acyl conpounds. As part}
exan‘fgﬁ of the bleaching activating conpoppds, there nmay be nentioned tri-
25 acetyl cyanurate (TACA), sodi um p-acet oXybenzene- 39 sul fonate

- (SABS), tetraacetylglycouryl (TAGJ) acetyisalicylic acid, N-acetylimdazole
(AID), N,N,N,N -tetraacetyl et hyl enedi am ne (TAED) and pentaacetyl -
[err]-D gl ucoseThe pixtugeaivabi dviedf dn pefduidiged Téryer nat ubie)°Cor
exanpl e, magnesi um silicate, nmagnesium sul fate, magnesi um oxi de and

magnesi um chl or {f4e. amount of boron in the coated sodium percarbonate

was determined to be 0.40% in terms of boron.
For the purpose of comparison, the above pro-
5 cedure.was fepeated with the exception that 0.16Kg
of sodium carbonate, 0.78Kg of colloidal _silica_(SiO2

' content-of 20%) and 0:31Kg of No. 3 sodium silcate

were used as coating aqénts in place of sédium borate
decahydrate. The resulting coated sodium percarbonate

10 was mixed with a commercially available detergent A

O

(a phosphorus-free detérgent containing zeolite blended - -

therewith) in a mixing ratio of 9:1 in a resin vessel

provided with pinholes, and left to stand at"40°C and

80% RH for two weeks. Thereafter, available oxygen '
15" residue tstability) was measured. The resulés are

given in Table 2.

Table 2
s Coating agent |  Stability (%)
| Present sodium borate decahydrate ' 92.4
20 invention I
Comparative sodium carbonate 55.7
example _
- colloidal silica 74.0
No. 3 sodium silicate - 70.0

. .uncoated o : . 44.6




Accordi ngly, sodium percarbonate to be incorporated 10 in the bl eaching
#tex oent of the present invention-can be stabilized by coating if with a
cloat ¥ agent -con- taining a borate and a nagnesi um conmpound. As the
bQr At 5, sodium borate is preferred, and sodi um netaborate is particu\'tj_y
red. As the magnesi um conmpounds, 15 preferably one or nore nenbew$
sel ected fromthe group consisti#y of magnesi um chl oride, nmagnesi um oxi de,
mag- nesium sul fate and magnesiumsilicate are used. Further, the
coating-agent nay contain a sequestering agent such as an

et hyl enedi am netetraacetate or a 20 nitrilotriacetate. Sodi um percarbonate
i s usedBfIRIP adount of preferably 0.1 to 30 wt.% based on the anount of
the coating,agent. T prate is_used in an ampunt_o referably 10 to 95
w.% and ?Wégr&%%% c%n%ﬁﬁ?iﬂr?‘;??sg’fmf?ﬁlgf'b‘imﬁ- MeX} preferably 5
to 70

10 70 WMubess €0 o $80-40e BETUII 0L LU SORADGRHGRreT Al Y, Tt s

0 usSe e nagnesrt um conpou an anou
ing conditions:

(1) 10 wt.% of the coated PC was mixed with a com-
5 mercially available detergent B {a phosphorﬁs-free .

detergent containing zeolite) , e

(2) 10 wt.% of the coated PC was mixed with a com- - ;_/
mercially available detergent ¢ '(a phosphorus- .
' “

containing detergent containing sodium tripoly—
10 phosphate) .
10g of each of the above mixtures was charged
in a 50.cc plastic vessel. The vessel was closed -
and left to stand at 40°C and 80% RH for 14 days.
Thereafter, available oxygen residue was determined
15 according to the following equation:

available oxygen residue (%)

='évailable oxygen after storage
available oxygen before storage

x 100

The available oxygen was méasured according to
a 0.1N potassium permanganate titration method.
20 For the purpose of comparison, (1) uncoated PC
obtained by drying wetted PC as such and (2) sodium
perborate (PB) in addition to the coated PC of the

present invention were also tested.



not nore than that of the borate. 5 On the contrary, the inventors
have made further studies and found that when a borate and a nmagnesi um .
conpound are used in conbination, a coated sodi um percarbonate havi ng nore-
excelgant storage stability can be obtai ned by the synergistic effect

~the f coating power of the borate and the stabilizing power of the
magnesi um conpound, and that when this cof®ed sodi um percarbonate is -,
-incorporated i.-n powdered detergents, bleaching. detergents having renmarkably
excel l ent storage stability can be obtained. The 15 present invention is

based 6f tnese Tr1ndrngs. S ca eST LT ConpopTTas T TICI OUeE TTegTTEST Ui
sul fat e, magnesi um chl ori d%é éﬂ%aﬁg%k i . Wdrqﬁﬁ"dé‘,ed
magnesium silicate, nmgnesi nmagnest phoStetat e an&chagnesiunPB

car bon ﬂ¥ anhydr ous fornror in a hydrated form and nmagnesi um
salts JyaPidlwté Ofganic acids. Anong these, magnesi um sul - fate, magnesium
chl ori deetdEgaeei ym oxi de and na nesiumsilicate in an anhydrous formor in

a hydr aigibd shoreserpae | i cul ar!Yy referred 88.0 30.7 91.0
and containing :
zeolite)

Commercially
available o _ :

detergent C 94.5 - 92.0 90.3 94.9
(containing ' :
phosphorus

and sodium '

tripolyphosphate)




Thefoll ow ng exanples are provided to illustrate the coated sodi um

rcavr bonate according to the invention. Exanple 1 5 Wt t &ad -sedi ums
bonat &€ having a noisture content of 10% and a dry average particle

f 480p obtained by a reaction between hydrogen peroxi de and sodigh
cartfonate i n an aqueous solutionQ was fed to a continuous m xer at a I
of 5.3 kg/mn 10 by nmeans of a %ontinuous,feeder. Sodi um net abor at e
di hydrate having an average particle size of 150p was also fed to the this

m xer arate . 178_k ' ns o onti nuous feeder. The feed
rate %g][sfoarbﬁ‘%st %Bs% hséf]b%elm\)éii%c@%dénc@ﬁ% of 5mnin1l5 the - -

m xer £Q$§ ' -&CWﬁlgggEﬁﬁ ﬁﬁgggi' ; a fluidized dryer to dry
it at Teeri%. e*%ﬁco\llj%%of boron nﬁ% e colaéta(ej((#ébo)d“l um per- carbonate was -
det eryl Qe [ DEeOrdzlatyiéiyPeda Rainie (TH¥DCHed sodi um percarbonate
was mxed wth 20 vari ous second conponents and the stability of the

M Xt Up&ist AdSe tERsg+Begiddeseécsul ts are given in Table 1. The stability was
expressed by avai vabl e oxygen resi due obtained after a required anount of
5 [11] stabilizers for peroxides: '

They include, for example, magnesium silicate,
magnesiﬁm Sulfate, magnesium oxide-and magnesium
chloride. _
The following éxamples will further illustrate ‘ : S

10  the bleaching detergent composition.

—-——

@

Example 4
100 g of sodium percarbonate was charged in a
stirring type-mixer. A 25% aqueous solution of

5 g of sodium metaborate tetfahydrate (NaBO °4H20)

2
15 '(prepared by dissolving under heating) was sprayed
thereon under stirring at 250 rpm. Aftef'stirring
for 10 min, the mixture was dried with hot air to
obtain coated sodium pe#carbonate.
For comparison, sodium percarbonate coated
20 with boric acid (2.4 g of boric acid per 100 g of
sodium percarbonate) was also prepared.
10 wt.% of the coated sodium percarbonéte was

homogeneously mixed in a phosphorus-free powdery

detergent of the following composition to obtain a



a sanple was charged in a resin vessel provided with 25 pi nhol es and | eft

to.stand at [err] and.-80% RH for 24 hours. " 42 Table 1 Uncoated PC
Coéted 50 Second conponent Stability (amount: % (amount :

(ano % (% coated P&7 zeolite A-4

(90)1 (10) uncoat ed PC zeolite A-4

32.5 0) (10) coated PC sodi.um netasilicate
45.6 (90) bleaqhiigiy dietexgeatPg@ccording to the presentli invemtasilicate
32.0 (90) ) (10) coated PC acid sodi um pyr o-
98.2 (50) tigffosphate . (50). uncoated PC aci d

sodi um ro- 90. 2 (50 hosphate .. (50
coat ed E% gﬂﬁfﬁﬁﬁﬁﬁfﬁ&Eﬁéh&&EE&E&“SQdﬂterge“t compbsiton (50)

(the present invention):

5 ' . _ | wt. %
| sodium dodecylbenzenesulfonate 20.0
synthetic zeolite (type 43) | 20.0

sodium silicate (JIS No. 2) 10.0

sodium carbonate . _ 5.0

10 - fluorescent dye 0.5

sodium salt of carboxymethylcellulose 1.0

O (

enzyme (alcalése) 0.3

sodium percarbonate (coated with sodium
metaborate according to the invention) 10.0

15 water ’ _ ) : 5.0
-sodium sulfate ' balance
Total 100

Three samples -of the above composition con-
taining sodium percarbonate coated with sodium
metaborate according to the present invention,

20 sodium percarbonate coated with boric acid for

comparison and sodium percarbonate having no coat-

ing were subjected to storage stability tests in the

same way in Example 3. The results are shown in Table

1.



(,50) (wet process) (50) uncoated PC sodi um
A1 pol yphosphate (50) - (wet process) (50) =
Not e:  PC neans sodi um percarbonate. Exanple 2 3.4g of wetted sodi um
ercarbonate having a noisture content of 12% and a dry average parti
--size of 400p 5 and 0.1 kg of sodium borate decahydrate were charge
batch m xer, and m xed togethéﬁfcw one mn. 43 The m xture was dri
a fluidized dryer at [err]. The amount of boron in the coated sodi um
per car bonate was deternj,n ? fg be 0.40% in ternms of boron. For the purjpose
of conparison, the abov a§ 8-°5 cedure was repeated with the except}i on
that 0. 16Kg of sodium carbonate, 0.78Kg of colloidal silica ([err] cortent
of—209—amd—0—StiKg—of—ho—S—sodrum-stHcate—were—used as coating agentq in

bl ace of sodi um bor at e [de6aRFdngt £ The A¥3&lebAg coht ed sodi um

82 8

='n a
ed in

pber car bonate 10 was |ni xe@OHER a copmePEYIERy qva | abl e detergent A
percarbonate | residue (%
Bleaching detergent ;:t:ggi;:é- : i5-3
of the invention (Na302°4H20) :
Comparative 2.4% boric, - 51 2'
.Example 1 . acid (H,BO,) )
"Comparative o : ' o
Example 2 | mone 3L.r _ -/

*coating rate of NaBO,: 2.4%.

O

It is apparent from Table 3 that the coating

effects of sodium metaborate in the bleaching

detergent of the present invention were far superior

L]
e ———————



(a phosphorus-free detergent containing zeolite blended therewith) in a
mxing ratio of 9:1 in a resin vessel provided with pinholes, and left to

stand it [err] and 80% RH for two weeks, Thereafter, avail able oxyg ;1§
resi gerg (stability) was nmeasured. The #Rsults are given in Table 2 éhge
2 Co Ng agent Stability (% Present sodi um borlatle~ )/

decahydrat e 92.4 20 I nvention Conparative sodi um car bo
55.7 exanple colloidal silica . 74.0 No. 3 sodiumsilicate
70.0 uncoat ed to those of boric acid copkig. 44 Exanple 3 The coated PC s

prepared in Exanples 1 and 2 were_subjected to a storage stability test
under the follow iTeedBiRARERHNG detergent in this example was

an absolutely phosphorus-free detergent containing
zeolite. However, it had a high stability due to
5 the sodium metaborate coating.
Example 5
" Sodium percarbonate was coated with a combina-

tion of sodium metaborate with another coating

o agent in the same way as in Example 4. The coating agents used are
— 10 shown below. Amounts ofiie:éxndng'agaussame shown by wt. &
\/ based on sodium percarbonate.

(1) 5% sodium metaborate (NaBO,-4H,0) + 5%
polyethylene glycol (PEG, molecular weight:
6000) ,
15 (2) 5% sodium metaborate + 5%.sodium carbonate,
(3) 5% sodium metaborate + 0.5% disodium ethylene-
: diaminetetrﬁacetate (EDTA) ,
(4) 5% sodium metaborate +-0.5%'EDTA-éi-triethéqol-
_ N amine salt, and |

20 (5) 5% sodium metaborate + 0.5% trisodium nitrilo-
triaéetate (NTA) .
Six samples (i.e., the above-mentioned five
samples of coated sodium percarbonate and non-coated
sodium percarbonate) were incorporated in the same

25 phosphorus-£free bleaching detergent as in Example 4



(1) 10 wt.% of the coated PC was m xed wth a com 5 = nercially
avajlabl e detergent B (a phosphorus-free detergent containing zeolite) (2)
10 {wt;7% of the coated PC was mixed with a com nercially available

de e(rjg/e t C (a phosphorus- co i ning detergent containing sodiumtri @y
10\~ /phosphate). | Qg of each of the above m xtures was charged in as& cc
pl astic vessel. The vessel was closed and left to stand at [err] and 80% RH
for 14 days. Thereafter, avail abl e oxygen residue was determ ned 15
according to the follow ng equation: .avail abl e gxygen residue (% avail able
oxyge&? %&%’é“m BE %é\%tleébl@ &y Zn b F‘Sre storage The avail able

oxyg%sq@%iquast%)mitﬁﬂ%(yﬂ %Iteorsq%%,ejclgeﬁott%s%%‘%ms%%rermnganat'e titration:

met h € purpose o npari son, uncoat ed PC obt ai ned by

dryi ng Jeided 245 a5 SH e A G 3n sggggn;#]geolqr Rar %tb%ag.?xB) in addition to t h?

coated PCof the present invention were also tested. i
the results shown in Table 4.

en et v = —— T ——— -t mat—

Table 4
- _ Available oxygen
5 Coating of sodium percarbonate |. residue (%) -
@ NaBOz-4H20 + PE? 82.3 -’
5% 5% :
©) NaBO,-4H,0 + Na,CO, 379 T“
5% 5% : a
5% 0.5% ‘
C) NaBOz-4H20 + EDTA 2TEA¥* 86.6
5% 0.5%
10 C) NaBO,-4H,0 + NTA-3Na . 84.4
5% 0.5%
® not coated 30.5
~/

*EDTA di-triethanolamine salt.

It is apparent from Table 4 that when sodium
metaborate was used in combination with aﬁother

15 coating agent, a quite excellént storage stability

was obtained. Partichlarly.when sodium metaborate

was used in combination with an organic high mole-

cular compound such as PEG or seqﬁesterihg agent



45 PC coated with PC coated with Uncoated [err] [err]

PC . , PB Commercially avail abl e detergent B o 90.1 §
88.0 30.7 91.0 (phosphorus-free, and containing zeolite v
Commprsj al |y avail abl e detergent C _ 94.5 93¢0 /

90. 3! = 94.9 (containing phosphorus and sodi umtri pol yphosphat e)
sul fonate (SABS), triacetylglycouryl (TAgy), acetylsalicylic acid,
N-acetylim dazole (AID),

such as EDTA or NTA, a syﬁergiSm was attained to

improve the storage stability. |

Example 6 .

The solubilities, compréssion sﬁrengths and
5 disintégrating properties of the codted sodium
percarbonatés prepéred in .Example 5.were examined
to oﬁtain the résulté shdwn in Téble 5.

[Test methods]

\/
Solubility

2

A 10 : 1 2 of city water was charged in a 1 % beaker. ;
1l g of grahular sodium percarbonate was added
thereto and the mixture was stirred at 200 rpm.
A time required until electric conductivity of the
solution became constant after the initiation .of

15. the stirring was measured and shown as dissolution

time.
Compression strength:

s o A load was applied to a given émount of a

sample under given cohditions bf_means of an auto-
20 graphic recording device and the load required for
lcm compfessiqn was determinéd.

Disintegrating properties:

100 g of a sample which passed throﬁgh a 12-
mesh sieve but.did not pass through an 80-mesh

25 sieve was charged in a 500 mf wide-mouth bottle



N, NN ,N -tetraacetyl et hyl enedi am ne (TAED) and

etyl-[err]-D-glucose. 5 [ 11] Stabilizers for peroxides: They .
) ae for exanple, magnesiumsilicate, magnesium sul fate, nagnesi um
Ndg“and magnesi um chl oride. The followi ng exanples will further
rate i O the bl eaching detergent conposition. Exanple 4 100 g of ™
sodi um per carbonat e was charged i n3& stirring type-nixer. A 25% aqueous
solution of 5 g of sodium netaborate tetrahydrate ([err]) 15 (prepared by
di ssol vi ng under h%ati ng) \ggs-sprayed .thereon un(ii_er Srti rring at 250 rpm
After 1398 iHg ¥ BPL¥MSH-n, g Rtk WESSdstES WPk ot air to obtain

ted [ bonate. F ] [ di ar.bonat ted 20
wih borfd A SR st 20 e haetg HaF eBRLER per car bonat &) v
al so p_f@d?aéh%ﬂ-bog)tﬁh‘@t: %ﬁfe tblg,et\ﬁg_%a;ﬂ%% ﬂgéeﬁmoﬂe%ﬁf‘r 99'?'%%?8&?8 honbgeneousl y

m xed in a phosphorus-free powdery detergent o ng conposition
L0 Obt &idyike and agitated at 360 rpm for 10 min (ampli-

5 tude: 4.5 cm). The disintegrating properties were
expressed by the amount (wt.$) of the sample passed
through the 80-mesh sieve. The smaller the amount

{%), the better.



47 bl eachi ng detergent according to the present inven- tion:

Phosphor us-free bl eaching detergent conposition (the present inv n§%on): 5
wt "% sodi um dodecyl benzenesul f onat e _ 20.0 synthetic dte (type
4A) : 20.0 sodiumsilicate (JIS No. 2) C 0
_sodﬂggicarbonate 5.0 10 fluore nt dye
0.5 dium salt of carboxynethyl &3 | ul ose 1.0 enzyne (al cal ase)

0. 3 sodi um percarbonate (coated with sodi um nmet aborate according to the _
i nvention) 10.0 15 wat er . _ 5.0
sodi um sul fate : bal ance Total 100 Three -sanpl es

-of .the above conposition con- taining sodi um percarbonate coated with

sodi um net abolr at e aqcordlng to the present 1nvention !
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20 - .sodi um percarbonate coated with boric acid for conparison and sodi um

per car, ate having no coat- ing were subjected to storage stability-tests
i'n th way in: Exanple 3. The results are shown in Table 48 Table 3
Coat i _ Avai | abl e sodi um oxygen per carbonate resi due gf?;
Bl each det er gent 5% sodi um of t%% invention met abor at e N
75.3 of in the invention - ([err]) Conparative 2.4% boric,
51.2 Exanple 1 acid [err] Conparative none

31.1 Exanple 2 *coating rate of [err]: 2.4% It is apparent from Table 3

t hat the coatingIefiscappatesbdfnomnfabler &t thah the sbrabhliingydet er gent of
the present i-nvention were far superior
compression stgength and disintegrating property
of the sodium percarbonate were substantially un-
changed by cbating the same according to the process
5 of the present invention.
Example 7
20 kg of wet sodium percarbonate was éharged
in a centrifugal diffusion type mixer ( Lddige
mixer, FKM-130 D, T.M; Engineering Co., Ltd.). _
10 A powdery coating agent was added thereto under o/
stirring and they were mixed fgr 10 min ih totai.
Then, the coated.SOdium pércarbonate was taken out
and dried with hot air.
The coating agents used were as follows:

15 (1) 5% sodium metaborate (NaBO -4H20) + 0.5%

2
EDTA-2TEA,

(2) 4.54% borax (Na,B,0,-10H,0) + 0.5% EDTA-2TEA,.
and _ ' ; ' -,
(3)  2.4% boric acid (H;BO;) + 0.5% EDTA-2TEA

20 .(The percentages are given by wéight based on sodium
percarbonate):
The three samples (i.e., two-Samples of coated
sodium percarbonate according to the present inven-

tion and one comparative sample) and uncoated sodium

25 percarbonate were incorporated in an amount of



49 to those of boric acid coating. The bl eaching detergent in this exanple
was an absol utely phosphorus-free detergent containing zeolite. However,
it 'had -a high stabiljty due to 5 the sodi um metaborate coating. Ex ha 5
Sodi per carbonate was coated with a conmbi na- tion of sodi-.um neta tel
mﬁtM:g)other coating agent in the sane way as in Exanple 4. The co
agents used are 10 shown beIOML'AnDunt gf the coating agents are shown by
.- % based on sodi um percarbonate. (1) @6sodiun1netaborate ([err]) + 5%
pol yet hyl ene gl ycol (PEG nolecular weight:. 6000), 15 (2) 5% sodi um

t abor at % sodij, up b 3 5@6 d t 5% di sod
thyl eno- di alinéBets ShoEha; ELEBMSY PAGSPRSEEBHItaS RISATRE & 0 506
EDTA_d'_tr'etggggkéeﬁ€1ngﬁggﬁtiaﬁdin the same manner as in |

Example 4 and 5:. The results of the storage

stability tests carried out in the same manner as
5 in Example 4 sre shown in Table 6. Residual activ-
ity of an enzyme (2.0 M alcalase) incorporated in
| the same manner as above was also determined.
Enzymatié activity residue was dete;mined according

“to the following formula and also shown in Table 6:

O

10 enzymatic activity residue (%)

_ enzymatic activity'after storage
enzymatic ‘activity before storage

x 100

The method of measuring the resi&ual activity
of enzyme is described in J.B.C. 244 (4), pp. 789-

15 793 (1969) and Analyst gﬁ,'pp. 159-163 (1971).

Phosphorus—-free bleaching deterdent composition:

wt.$%

\h/ sodium dodecylbenzenesulfonate 20.0
synthetic éebliﬁe (tfpe'4A) _ ' 20.0

20 'sodium silicate (JIS No. 2) 10.0
sodium carbonate | ' | 5.0

fluorescent dye ' _ 0.5

sodium_salt of carboxymethylcelluiose 1.0

enzyme (2.0 M alcalase) | 0.3

25 sodium percarbonate (coated) 10.0



20 (5) 5%sodi um netaborate + 0.5%trisodiumnitrilo- triacetate (NTA).

anples (i.e., the above-nentioned five sanples of coated sodium,
)gnat e and non-coat ed sodi um percarbonate) were incorporated in the
phosphorus-free bl eaching detergent as in Exanple 4 50

t/ of sodi um percarbonate: 1Gewm.% . The resulting conpositions b

subjected to the sane storage stability test as in Exanple 4 to obtain t he

results shown in Table 4. Table 4 5 Coati ng of sodi um percarbonate. -

Avai |l abl e oxygen residue (% [err] -+ PEP - 82.3 5%

5% [err] + [bfffer 77. 7 5% 5.9% [ ERR] + EDTA.
[ ERR] 83.0 5% 0.5% _
sodium sulfate balance
Total 100
5 _ Table 6
Availéble 'Enzymatié
Coating of sodium percarbonate oxygen activity
" | residue (%) | residue (%)
0 NaBO,-4H,0 + EDTA-2TEA 90.1 95.4
. Sg* 0.5% -
10 @ Na28407 101’-120 + EDTA-2TEA 88.2 94.4
4.54%* 0.5%
© H,BO, + EDTA-2TEA 73.8 90.2
2.4% 0.5%
®@ not coated 32.0 80.3
*Coating rate of anhydrous co_ating agent: 2.4%
15 It is apparent from Table 6 that-in the phos-

phorus-free bleaching detergents (1) and (2)

according to the present inventioh, stability of

sodium percarbonate was extremely high and stabi1ity

of the enzyme was also excellent, though they con-

20 tained zeolite.

Example 8§

10 wt.% of the coated sodium percarbonate of

the present invention prepared in'Example_7 (sodium




[ERR] + EDTA 2TEA* 86.6 5% 0.5% 10 | [ERR +
NTA, 3Na . . 84.4 5% - 0.5%not coated = - AP
30.5 *EDTA di-triethanolamne salt. It is apparent from Table 4 tha en/

sodi taborate was used in conbination with another 15 coating ,
a qutzgpgxcellent storage stability was obtained. Particularly when sodi um

‘netaborate was used in combination with an3érgani c high nole- cul ar

- conpound such as PEG or sequestering agent 51 such as EDTA or NTA, a

. synergismwas attained to inprove the storage stability. Exanple 6 The
solubilities, GFfATUMte doar@d s/iall Masd_Sigkt @it ?Naggpmpert ies of the

. coat ed sodi um percarbonates prepared in Exa@ple25 were e&x4m’ned to obtain

the results shaWwHja) Fablanebof the two comparative samples

.

(sodium percarbonate coated with H,BO; or uncoated
sodium percarbdnaté).was ihcorporated in a powdery
5 bleaching detergent of the followihg composition.
.'They were subjeéted to the storage'stﬁbility test
.to examine available oxygen residue in sodium per-
carbonate and enzymatic activity residue (2.0 M

alcaque); The results are shown in Table 5.

O (

10 The test mgthod-was the same as in Example 4 and 7.

Bleaching detergent composition:

wt.%
sodium dodecylbenzenesulfonate ' 20.0
15 sodium tripolyphosphate _ 18.0
sodium $ilicate (JIS No. 2). 10.0
sodium carbonate ' _ 5.0
k;/ | fluorescent dye : - 0.5

sodium salt of carboxymethylcellulose 0.5

20 enzyme (2.0 M alcalase) 0.3

| sodium percarbonate 10.0
water | o | 5.0
sodium sulfate x . balance

Total 100



(Test nmethods] Solubility 10 1 [ERR] of city water was charged in &
1 [err] beaker. 1 g of granular sodi um percarbonate was added thereto and.
t h¢mxture was stirred at 200 rpm A time required until electric - !
co ivity of the solution becane constant after the initiation of i.8
t he rring was neasured and shown as dissolution tine. Conpression -?
strength: A load was applied tgga given anount of a sanple under given
conditions by neans of an auto- 20 gr aphi c recordi ng device and ‘the | oad
required for 1 cm conpression was.determ ned. Disintegrating properties:
100 g of a sanple which passegoggioqgh a 12- nmesh sieve but did not pass

t hrough an 80-nmesh 25 sieve"waS charged in a 500 [err] w de-nouth bottle.
52 nmade of a polynmer. 50 g of stainless steel balls g

Coating of sodium percarbonate

_Available
oxygen

Enzymatic
activity

residue (%)| residue (%)

—

: Na802‘4H O + EDTA-2TEA

@ 2 ' 1 95.8 84.8
5% . 0.5% ’
0] Na25407-10320 + §QTA-2TEA 96.0 85.0
5 . 5% 0.5%
RO H,BO, + EDTA-2TEA 90.2 80.4 -’
Ss 0.5%
. _’/‘Q\_
@ not coated 88.8 60.5 e
10 The bleaching detergent composition in this -
example contained STPP as in the conventional ' -
detergent compositions. Samples (1) and (2) accord-
ing to the present invention exhibited quite excel-
lent storage stabilities.  This.fact indicates that
15 the bleaching detergents of the present invention -
. . ' ]
have a quite high storage stability irrespective of : -t

the presence or absence of zeolite.



(3[err]) were charged therein and a stopper was applied to the bottle."The
bottle was fixed on an agitating device and agitated at 360 rpmfor "10=win
(anpli- tude: 4.5 cm). The disintegrating properties were expresseg !
amougts(wt . %9 of the sanple passed through the 80-mesh sieve. The s
the™ unt (%, the better. 53 [ERR] 54 It is apparent from Table 5
that the solubility, conpression strengtﬁ9and di sintegrating property of

t he sodi um percarbonate were substantially un- changed by coating the sane
according to the process 5 of the present invention. Exanple 7 20 kg of wet
sodi um per car E¥aBPEe wa®  char ged | |

100 g of sodium percarbonate was charged in an

agitating mixer. A 25% aqueous solutidn of 5 g of
sodium metaborate (Na230244H20} (prepared by dis-
solving the metaborate in water with heatingi and
5 a 25% aqueous solution of 1 g (on a solid base) of
sodium silicate (JIS No. 3) (N£20-3Siozfaq) were
sprayed thereon with stirring.at 250 r.p.m. After
stirring for 10 min, sodium pe:carbonate was dried
iﬁj.' with hot air to obtain cogted sodium percﬁrbonate.
10 For the purpose of comparison, sodium percarbo-
nate coated with.only sodium metaborate (7.1 g of
!Na2302-4H20 per 100 g of.sodium percarbonate),
asodium percarbonate coated with bhoric aci& (3.4 g
of boric_acid pér 100 g of sédium percarbonate),
15 sbdium percarbonate coated with boric acid and
sodium silicate.(JIS No. 3).(2;4 g of boric aciq
\;; and 1 g (on a solid basis) of JIS No. 3 sodium
silicate per 100 g of sodium carbonate), and. sodium
percarbonate coated with only the silicate (3.4 g
20 (on a solid basis) of JIS No. 3 sodium silicate per
lQO g of sodium percarboﬁate) were.aléo prepared.
lo.wt.% of each of these coated sodium per-
‘carbonates was unifo;mly incorporated in a powdered

phosphorus-free detergént having the following com-



ntrifugal diffusion type mxer ([err] mxer, FKM 130 D, T.M
g Co., Ltd.). 10 A powdery coating agent was added thereto under
nd they were mxed for 10 min in total. Then, the coated so

per cyrbonate was taken out and dried with hot air. The coating agents

(2) 4.54% borax ([err]) + 0.5% EDTA.

ol lows: 15 (1) 596sodiun1§@tab0rate ([err]) + 0.5% EDTA. 2
TEA, and (3) 2.4%boric acid [e

di um

£

rr] +

0. 5% EDTA. 2TEA 20 (The percentages are given by weight based on sodi um
per carbonate) The three sanples (i.e., two sanples of coated sodium
per car bgjmadit idec @odiongalian GhBlRaeheAy @etergenitqn and one conparative
sanpl e) and uncoated sodium 25  percarbonate were incorporated in an
anount of phokphorui-ifreehblibakhdnigng phosphorus-free bl eachi ng

detergent composition wt.%
sodium dodecylbenzenesulfonate 20.0
5 synthetic zeolite (type 4A) 20.0
sodium silicate (JIS No. 2) l10.0
sodium carbonate 5.0
fluorescent dye 0.5
sodium salt of carboxymethylcellulose 1.0
10 enzyme (alcalase) 0.3
sodium percarbonate 10.0
water 5.0
sodium sulfate balance
Total 100
15 Six samples of the above compositions contain-

ing, as sodium percarbonate to be'incorpdratéd, one

coated with sodium metaborate and sodium silicate

according to the present invention, one coated with

only sodium metaborate, one coated with boric acid,

20 one coated with boric acid and sodium'silicate,.one

coated with only sodium silicate and uncoated sodium

percarbonate for the purpose of comparison were

subjected to a storage stability test.

are given in Table 8.

The results

O C



det ergent conposition in the sane manner as in Exanple 4 and 5. The results
of the storage stability tests carried out in the same manner as 5 in
Exanpl e 4 sre shown i.n Table 6. Residual activ- ity of an enzyme (2.0 M

al ca ) incorporated in the same manner as above was al so determ ned.
- Enzy c activity residue was determ ned éccordl ng to.the follow ng-_
formula and al so shown in Table 6: 10 enzymatic activity re (&%)

. = enzymatic activity after storage X 100 enzymatlc activity befor age
. The nethod of nea g the—frestdyat—agt+vt+-ty—of—enzyne i s descri .
J.B.C. 244 (4), pp.§785- 15 1793 (1969) and Anal ypt 96{ pp.  159-1 1971).
Phosphorus-free blleBchiing defergeft copposit|on: . % godi um
dodecyl benzenesul florat ¢ . 20.0|synthetic feolife (type 4A)
20.0 20 sodifufh sill i€ate (I$ M. [2)er [ = | ~ | £0.0 sodium
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25 .. sodi um percarbonate (coated) 10.0 56 wat er

5.0 gﬁélhp1sulfate ~ balance Total 100 5 ‘
TabIe»%ﬁ\ vai | abl e Enzymati c Coating of sodi um percarbonate oxygen
acti \i y/ esi due residue (% [err] [err] + EDTA. 2TEA ) 'éZ&il
95.4 8-5% 10 [err] + EDTA 2TEA 88.2 94,4 4.54% 0.5% [

+ EDTA. 2TEA 73.8 90.2 2.4% 0.5% not coated

32.0 80.3 *Coating rate of anﬁ?drous coating agent: 2.4% 15 I t

is apparent from Table 6 that in the phos- phorus-free bl eaching detergents
(1) and (2) It -is apparent that the available oxygen

residue of the bleaching detergent containing sodium

percarbonate coated with sodium metaborate and

sodium silicate of the present invention, is higher
5 than those of the bleaching detergents of Compara-

tive Examples 3 to 7, and the bleaching detergent

of the present invention iéxsuberibr'in the coating

effect to those of Comparativé Examples.

The bleaching detergent used in this example

O C

10 does not contain phosphorus at all and is a phos-
phorus-free detergent containing.zeolite blended
therewith. But the bleaching detergeﬁt according
to the present invention exhibits a good stability
because of an excellent coating effect due to sodium

15 metaborate and sodium silicate.

Example 10

The solubility, compression strength and dis-
integrating property of the coated-sodium percarbo- had
nates prepared in Example 9 were examined. The

20 results are given in Table 9.



according to the present invention, stability of sodi um percarbon

. Was
extrenely high and stability of the enzynme was al so excel |l ent, o}h\\they
con- 20 tained zeolite. Exanple 8 10 wt. % of the coated sodiu '
per cgrwonate of the present invention prepared in Exanple 7 (s 57

- per onate coated with [err] or [err] 10H20) or one of the t
- conparative sanples (sodium percarbonat e 63ated w th H3BO3 or uncoated
~sodi um percarbonate) was incorporated in a powdery 5 bl eaching detergent of

the foll owi ng com - netr-e—ptubrected—tio—thg—stomnage stability
“test .to exam ne @ h res|{due | n sodi um ger- darbonate and
enzymatic activit) Lr%s M al chl ase). Thg resdlts gre shown in Table
5. 10 The test nef{ho e as|{in Ekanplg 4 arjd 7. |Bl eachi ng
detergent conposi {ifg vt . % . ) . ~ .
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sodi um dodecyl benzenesul f onat e 20.0 15 sodi um tri pol yphosphate
18. /sodlun13|llcate (JI'S No. 2). 10. 0 sodi um car bonate
arescent dye 0.5 sodium salt of

cérb hyl cel lul ose 0.5 20 enzynme (2.0 M al cal ase) _(:)
0.3 s m per car bonat e 64 10. 0 water AN
5.0 sodium sul fate bal ance Total 100 58 Total 7

Avai | abl e Enzymatic Coating of sodium percarbonate oxygen activity
S O T L om0l B s
: is substantially unchanged though sodium percarbo-
nate is coated according to the proceés of the
present invention, and the disintegrating property
5 1is remarkably improved when coated with sodium
_ metaborate and sodium silicate according to the
process of the present invention. .
Example 44
Sodium percarbonate was coated by the pro- ~/

10 cedure of Example 9 usihg various sodium silicates

O

in combination with sodium metaborate. The follow-
ing coating agents weré used:
@ 5% NaBO,-4H,0 + 1% (on a solid basis) sodium
orthosilicate, "’
'15 5% NaBO,-4H,0 + 1%. (on a solid basis) sodium -

metasilicate,

5% NaBO,-4H,0 + 1% (on a solid basis) sodium

silicate (JIS No. 1),

5% NaBOZ-4H20 + 1% (Qn a solid basis) sodium

20 silicate (JIS No. 2),

®©@ ® ® O

5% NaBO,-4H,0 + 1% (on a solid basis) sodium

silicate (JIS No. 3), and

7.1% NaBOZ-4H20

Each of seven samples (i.e.,'the above six

G

25 coated sodium percarbonates and uncoated sodium



5 5% 0.5% [err] + EDTA 2TEA "~ 90.2

-80.4 5%. 0.5% not coated 88.8 . . 60.5 10 ~ ..-——1The

- bl eachi ng detergent conposition in this exanple contained STPP as i the
jconvg::)onal det ergent conpositions. Sanples (1) and (2) accord- in D’ t he
- pres@®gd# i nvention exhibited quite excel- lent storage stabilities. Thi

"fact indicates that the bl eaching deterg®nts of the present invention have
“a quite high storage stability irrespective of the presence or absence of -
~zeolite. 59 Exanple 9 100 g of sodi um percarbonate was charged in an

agi tati ng m xepergapbosatekolns avlandwnt off S0y wif. Sddi themmet adforate  [err]
(prepared by dis- solving the netaborate in water with heating) and 5 a 25% -
aqueous sol ut | 8pdbrm 1PereRFPenaks waHdngormoratwdinkid iRhes (JI'S No. 3)
([err].aq) wer '

Shorus-free bleaching detergent having the same
compoéition as that of Exémple 9. A storage

5 stability test was conducted in'a similar manner
to that described in Example 9. Further, these
seven sodium percarbonates were'subjecfed to a

disintegrating test in a similar manner to that

described in Example 10. The 'samples of sodium

O (¢

10 percarbonates after the completion of the dis-
integrating test were further subjected to thé

Sﬁorage stability test. The results are given in

Table 10.



sprayed thereon with stirring at 250 r.p.m After stirring for 10 mn,

sodf urmgrer car bonate was dried with hot air to obtain coated sodium . .
per Johat e. 10 For the purpose of conparison, sodium percarbo- nate
coale th only sodium netaborate (7.1 g of [err] per 100 g of sodi_@-_.
per cqr bhonate), sodi um percarbonate coated with boric acid (3.4 g of bOoMs
acid per 100 g of sodi um percarbonatéd, 15 sodi um percarbonate coated with

boric acid a sodtunystcate (JIS NoT3) ( 4O 9T botrte—agid and 1 g (on
a solid basis) of JHS|No. 3|sodiumsililcate per 100 g of sodiium carbonate),
and sodi um per gar fp@aje coafed wigh onlly theisilicate (3.4 g|20 (on a solid
basis) of JIS 248 sodium pilicate perf 100 ¢ of s¢di umjpercarbonate) were
al so prepared. 2 WE. ¢0 of ehch of| t hesd coat éd sodfum per- carbonates was
uni formy mth)Prf&r‘;hﬁej Ln a| pgwdey ed pHosphoduss fr ¢e e eggemt having the
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. phosphorus-free bleaching det er gent. conposi tion w

sodi um dodecyl benzenesul fonate - 20.0 5 synthetic zeol

4A) ' - 20.0 sodium silicate (JIS No. 2)

sodi car bonat e 5.0 fluorescent dye

0.5 ‘::h um salt of carboxynethylcellulg;e 1.0 10 enzyne (al cal ase)
0. 3 sodi um per car bonat e 10.0 water

5.0 sodium sul fate R bal ance Total 100 15

Si x sanmpl es of the above conp05|t|ons contain- ing, as sodium percarbonate
to be incorporatedItobs appafanti fhom@ible Ml ehat apLodic SO um silicate
according to the present invention, one coated with only sodi um netaborate,
one coated wi th 8)i ofathe, pPé€seme tmeertiontéxhibits azn deaeil-sodi um
silicate,, one_coated with onIy sodi um si l'i cate and uncoat ed sodi um

per carbonat e #8Rtt REOBAFPoSLARTLLEYRY | LR %BmQIQH%FEQtQQBtIn§1storage

ility .test. _The results are given in Table 8.
stab y: effect og the boratg and the silicate. By using

5 | the borate and the silicate in combination, the
coated particles have a strength which could not
be obtained by the COating.of:ohiy the borate.

As seen from the storage test result after the
disintegrating tesp, damage resistance can be
\¢) 10 i@parted to the coated pérticles. The;efore, the
coating of the coated particles of the present
invention is hardly damaged on the way of trans-
portaﬁion in the blending stage with bleaching
"detergents and, even when the particles are dam-
15 - aged, the storage stability is not substantially
deﬁeriorated. |
Example 12
g;; Sodium percarbonate was coated by the pro-
cedure of Example 9 with the exception that sodium
20 metaborate -and sodium silicate were used in com-
_binétion with chér coating agehts shown below.
'The_amount of the coating agent was wt.% based on
‘sodium percarbonate. | |
CD 5% NaBO,-4H,0 + 1% (on:a_solid base) sodium

25 " silicate (JIS No. 3) + 5% polyethylene glycol



61 [ ERR] 62 It-is apparent that the avail able oxygen residue of the

bl each detergent containing sodi um percarbonate coated with sodi um

met ajorgt & and sodium silicate of the present invention, is higher 5 than

t hos (gabthe bl eachi ng detergents of Conpara- tive Exanples 3 to 7, angf jyhe
bl eadHi'ng/det ergent of the present.invention is superior in the coatin¥s

ef fechNt@ those of Conparative Ex | es. The bl eachi ng detergent used in
this exanple 10 does not contain phosphorus at all and is a phos-
phorus-free detergent containing zeolite blended-therewith. But the

bl eachi ng det qpgant nageendhRdwkd ghie =PEgaEYt, i nvention exhibits a good
stability because of an excellent coating effect due to sodium

@ ss NaBO, - 4H,0 + 1% (on a solid basis) sodium

silicate (JIS No. 3) + 5% sodium carbonate,

3 5% NaBO,-4H,0 + 1% (on a soiid'basi;) sodium
5 - silicate (JIS No. 3) + 0.5% disodium ethylene-
diaminetetraacetate (EDTA),
(® 5% NaBO,-4H,0 + 1% (on a solid basis) sodium
silicate (JIS No. 3) + 0.5% EDTA di(triethanol-
‘amine) salt, and
10 (® 5% NaBO,-4H,0 + 1% (on a solid basis) sodium
silicate (JIS No. 3) + 0.5% trisodium nitrilo-
triaéetate (NTA)
10 wt.% of each of six samples (i.e., the above
five coated sodium percarbonates and uncoated sodium
15 percarbonate) was incorporated in the phosphorus-
free bleaching detergent having the same composition
as that of Example 9. A storage stability test was
conducted in a §imilar manner to that described in . -

Example 9. The results are given in Table 11.

O



15 nmet aborate and sodiumsilicate. Exanple 10 The solubility, conpression

strength.and dis- integrating property of the coated sodi um per car bo- nates
prepared in Exanple 9 were exam ned. The 20 results are given in Table 9
63 | 64 It is apparant from Table 9 that the solubility is _5 “
subst! i al I y. unchanged t hough sodi um percarbo- nate is coated accor{di
the process of the present invention, a the disintegrating property -
remar kably i nproved when coated wi th sodl?um netaborate and sodium silicate
according to the process of the present invention. Exanple 11 '
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Sodi um per carbonate was coated by the pro- 10 cedure of Exanple 9 using
varlo.s sodiumsilicates in conbination with sodi um net aborate. The f.ol

i ng ‘agents were used: [err] 5%/[err] + 1% (on a solid basis)

i ng{ gox
sogrum-grt hosilicate, 15 [err] 5% [err] + 1% (on a solid basis)

sodh tasilicate, [err] 5% [err] + 1% (on a solid basis) sodi uryg
silicate (JIS No. 1), [err] 705% [err] + 1% (on a solid basi s) sodi um 20
silicate (JIS No. 2), [err] . 5% J[err] + 1% (on a solid basis) sodium

silicate I [err]. Each of seven sanples (i.e},

t he abovel(ﬁsjl x% %coa r%g"gh\ uar#]r)eerya}'é&ﬁats«? 14y B§Fcoat ed sodi um 65

per(@éﬂ%&?&? %%t%rr%%ntex%fela%n‘@t stolrd gk Rpe 530! UM percarbonate was
in a

i ncor porate
also when coated with sodium perborate, sodium

silicate and other coating agents in combination.
5 Particularly, when sodium perborate and sodium

silicate are used in combination with an organic

high-molecular compound such as PEG or a sequester-
ing agent such as EDTA or NTA, a synergistic effect
can be obtained and the storage stability is furhter

10  improved.

O «

Example 13

20 kg of wet sodium percarbonate was charged
in a centrifugal diffusion type mixer (L&diée Mixer,
FKM-130D, T.M. Engineering Co., Ltd.). A powdered
15 coating agent was added thereto with stirring.
Mixing was conducted for 10 minutes in total. Then
the coated sodium percarbonafe was taken out and
dried with hot air. The following coating agents ;_/
were used.

20 C) 5% sodium metaborate (NaBO -4H20) + 1% (on a

2
solid basis) sodium silicate (JIS No. 3) +

0.5% EDTA-2TEA,

(2 4.54% borax (Na,B 10H,0) + 1% (on a solid

497"
basis} sodium silicate (JIS No. 3) + 0.5%

25 EDTA-2TEA and



phorus-free bl eaching detergent having the sanme conposition as that of

Exanple 9. A storage 5 stability test was conducted in a simlar

that described in Exanple 9. Further, these seven sodi um percarbongtes were

SUbLSE;Fd to a disintegrating test in a simlar manner to that degCr# i
I's-

Exanm 10. . The sanpl es of sodium 10 p@dcarbonates after the conplheti
t he Integrating test were further subjected to the storage stability
test. The results are given in Table 10. 66 [ ERR] 67 It is apparant
from Table 10 that products (1) to-(5) of the present invention exhibits an

excel - lent stqBpoe;sigbibily DY1dNeaSHOSS 9 Si4 C(&PA I dMh1a
' basis) sodium silicate (JIS No. 3) + 0.5%

EDTA-2TEA.

Note: The percentage.is wt.% based on sodium
5 percarbonate.

10 g of each of four samples [i.e., the above
three coated sodium perca@ﬁonéteg'(ﬁwo samples of
the present invention and oré sample of comparative
example) and uncoated sodiqm_perca#bogate] was

i;> 10 incorporated in a phoséhorus—free bleéching
detergent composition having a composition given
.beléw as in Examples 9 and 10. A storage stability
test was conducted in a similar manner to that
described in Example 9. The résults are given in
| 15 Table 12, Further, the residual activity of an’
enzyme (alcalase 2.0@)_simultaneously incorpérated

in the composition was also measured.



effect of the borate and the silicate. By using 5 the borate and the
S|I|e te in conbination, the coated particles have a strength which could
not ( pa bt ai ned by the coating of only the borate. As seen fromthe st or age
ult after the disintegrating test, damage resi stance can be 10 =
rtegd to the coated particles. Therefore the coating of the coate
partt<les of the present invention is #ardly danmaged on the way of trans-
portation in the blending stage with bl eaching detergents and, even when
the particles are dam 15 aged, the storage stability is not
substantigldys)deteriorated. Exanple 12 Sodi um percarbonate was coated by
the pro- cedure of Exanple 9 with the exception that sodi um 20 net abor at e
and sodiun1siIipﬁﬂgpnmyugAggggiglég&nlgg»nation Wi th ot her -coating agents
shown bel ow. - Thi st Fonlgtsiadidid Ny agent was W 6 Rased on sodi um

per carbonate. [err] 5% [err] + 1% (on a solid base) sodi um 25

silicate (JIS No. 3) + 5% pol yet hylTene glycol

sodium dodecylbenzenesulfonate 20.0

synthetic zeolite (type 4Aa) - 20.0
5 sodium silicate (JIS No. 2) 10.0

sodium carbonate : | 5.0

fluorescent dye | 0.5

sodium salt of carboxymethylcellulose | 1.0 ~

enzyme (alcalase 2.0M) .0.3 <:;
10 sodium percarbonate (coated) ' 10.0

water 5.0

sodium sulfate , balance

Total 100



68 (PEG nol ecul ar wei ght = 60'00.)', [err] 5% [err] + 1% ('on asolid
‘basis) sodiumsilicate (JIS No. 3) + 5% sodi um carbonate, 5% [er f]—-'-jh\_l%

(on-a solid basis) sodium5 silicate (JIS No. 3) + 0.5% drspedi um
et hyl - diam netetraacetate (EDTA), [err] 5% ]J[err] + 1% ({oaiga sofid
basi s odiumsilicate (JIS No. 3) + 0.5% EDTA di(triethanol - am salt,
-and 10 [err] 5% [err] + 1% (on a sol 78 basis) sodiumsilicate (JIS

No. ‘3) + 0.5% trisodiumnitrilo- triacetate (NTA) 10 wt.% of each of six
sanples (i:e., the above five coated sodi um percarbonates and uncoat ed
sodi um 15 per carbonate) was incorporated in the phosphorus- free

bl eachi ng detergen{ having the sanme congosition]as tpat of Exanple 9. A
storage stability test #as condugted inja siml pr mapner to t hat descri bed
'in Exanple 9. The [{gdlTs| are giYen in Table 11
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69 [ ERR] 70 It is apparent from Table 11 that sodi um per- carbonate
exhi bits an excellent storage stability al so when coated wth sodi um
p LbOKate sodium silicate and other coating agents in conbination. 5

I'dul arly, whén sodi um perborate and sodium_:ilicate are used in Q
on with an organi c hi gh-nol ecul ar conpound such as PEG or a
sequesyer- ing agent such as EDTA or NTA, a synergistic effect can be
obtained and the storage stability 74 furhter 10 i mproved. Exanple 13 20
kg of wet sodi um percarbonate was charged in a centrifugal diffusion type
m xer (L8di ge M xis, apgeta) Erdm WMabiegipatidthsddium lggk) . A powdered 15
coating agent was added thereto with stirring.

carbonate exhibits very good stability and the

enzyme also has an excellent stability, though the
bleaching detergents @ and @ of the present in-
5 vention contain zeolite blended therewith.
Example 14
10 wt.% of each of the coated sodium percarbo-
nates (coated with NaBO,'4H,0 and Na,B,0,-10H,0 in

combination with sodium silicate) of the present

O C

10 invention prepared in Example 13and two comparative

samples (one coated with H,BO, in combination with .

3
sodium silicate and prepared in Example 5 and
uncoated sodium percarbonate) was incorporated in
a powdered bleaching deteréent having a composition
15 given below. A storage stability.test was conducted
in a similar manner to that described in Examples
9 and 13. The test results on the available oxygén
residue of sodium percarbonate.and enzymatic Q—/
activity residue of alcalase 2.0M are given in

20 Table 13.

Bleaching detergent composition wt.%
sodium dodecylbenzenesulfonate 20.0
sodium tripolyphosphate 18.0

25 sodium silicate (JIS No. 2) - -10.0



M xi ng was conducted for 10 m nutes in total. Then the coated sodi um
per.carbonate was taken out and dried with hot air. The follow ng coating
agents were used. [err] 5% sodium netaborate [err] + 1% (on a solid ba_;s)\
sodk:;)silicate (JI'S No. 3) + 0.5% EDTA. 2TEA, [err] 4.54% borax [err, 2

1% ( a solid basis) sodiumsilicate (JIS No. 3) + 0.5% 25 .;J%z'
EDTA. 2TEA and 71 [err] 2.4%boric pgid [err] + 1% (on a solid basi
sodiumsilicate (JIS No. 3) + 0.5% EDTA. 2TEA. Note: The percentage is w.%
based on sodium5 percarbonate. 10 g of each of four sanmples [i.e.,
. the above t hr eSS FaFbP@hSer car bonat es (two sanpl es oP-Che present
“invention and agslsagpletq%y%Pnparative exanpl e) and uncoahgg sodi um

~ percar bonat e] orescen
| ' sodium salt of carboxymetﬁylcellulose 0.5
enzyme (alcalase 2.0M) _ . 0.3
sodium peréarbonate 10.0
water 1 | . | 5.0
sodium sulfate | _ balance
Total 100

O (¢



10 incorporated in a phosphorus free bl eachi ng detergent conposition
onposition given below as in Exanples 9 and 10. A storage -
Lty Dest was conducted in a simlar manner to that described in
' he results are given in 15 Table 12. Further, the residual;
f/an enzyne (al cal ase 2.0M. si nul taneously |ncorporated in tw

conpo was al so neasured. 72 (1971) Phosphor us-free bl eaching
deterge conposi ti‘on 76 . % sodi um dodecyl benzenesul f onat e
20.0 synthetic zeolite (type 4A 20.0 5 sodiumsilicate
(JI'S No. 2) : 10. 0 sodi um car bonat e
5.0 fl uorescernt—dye : 0.5 sodium salt of
car boxynet hyl ¢e),| ujgose 1.0 epzyne (4Icalase 2.0V
0.3 10 sodlqggperzarbonate (coat gd) 10.0
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wat er . 5.0 sodium sul fate

bal ance .Total 100 73 [ ERR] 74 1t is apparent from Table 12 th
sodi um per- carbonate exhibits very good stability and the enzyme
an eptgl lent stability, though the bleaching detergents [err] and
"~ the sent in- 5 vention contain zeolite blended therewith. Exanp
wt . % of each of the coated sodi um perc@v¥bo- nates (coated with [er
[err] in conbination with sodiumsilicate) of the present 10 invention
prepared in Exanple 13 and two conparative sanples (one coated with [err]
in conbi nati on wi t Fhis example shows the use of a conventional

sg\has
enl ] 1of
e 10

and

bleaching detergent composition cohtaining STPP.
Here ‘also, the.compositioh of.the present inven-
tion exhibits a very excellent storage stability.
5 This fact shpws thaf the bleaching detergent of
the present invention has a very excellent storage
stability, irrespective'of whether zeolite is

present or not.



sodiumsilicate and prepared in Exanple 5 and uncoated sodi um percarbonat e)
was incorporated in a powdered bl eaching detergent having a conpositi-on 15
given below. A storage stability test was conducted in a simlar nmanner_to

thaf described in Exanples 9 and 13. The test results on the avail abl ¢}
oxy eﬁ resi due of sodi um percarbonate and enzymatic activity residue

al c e 2.0M are given in 20 Tabhkg 13. Bl eachi ng detergent conposition

wt . % sodi um dodecyl benzenesul f onat e 20. 0 sodi um

tripol yphosphat e 18.0 25 sodiumsilicate (JI'S No. 2)
10.0 B¥amplk urhScar bonat e o ' 5.0 fluorescent

dye 0.5 sodium salt of carboxynethyl cellul ose
0.5 enzynme (al@llaswf Z@ium percarbonate was charged igodi um percarbonate
10. 0 water 5.0

an agitating mixer. A 25% aqueous solution of 5 g

of sodium metaborate tetrahydrate (NaBO2

5 (prepared by dissolving the metaborate in water

-4H20)

with heating) and a 25% aqueous solution of 1 g

of anhydrous magnesium sulfate (MgSO4) were sprayed
thereon with stirring at 250 r.p.m. After stirring

for 10 min, sodium percarbonate was dried with hot

O C

10 air to obtain coated sodium.percarbonate.
For the purpose of comparison,.sqdium per-

carbonate coated with only sodium metaborate (7.1 g
of NaBOz-4H20 per 100 g of sodium percarbonate),
one coated with boric acid (3.4 g of Eoric acid

15 per 100 g of sodium percarbonate), one coated with
boric acid and anhydrous magnesium sulfate (2.4 g
of boric acid and 1 g of MgSO4 per 100 g oflsodium

percarbonate), and one coated with only anhydrous ;,J

magnesium sulfate (3.4 g of MgSO, per 100 g of

4
20 sodium percarbonate) were also prepared.
10 wt.% of each of these coated sodium per-
carbonates was uniformly incorporated in a powdered

phosphorus~free detergent having the following

'composition to obtain a bleaching detergent:



sodium sul fate bal ance Total 100 76 [ ERR]
77 This.exanpl e shows the use of a conventional bl eaching detergent
- conposition containing STPP. Here also, the conposition of the present .

=

i nvegtion exhibits a very excellent storage stability. 5 This fact hb \
t haty te bl eaching detergent of the prgsent invention has a very e z1}mt
- storage stability, irrespective of wh er zeolite is present or n | 18

phosphorus—-free bleaching

detergent composition wt.$
sodium dodecylbenzenesuifonate 20.0
synthetic zeolite (4A type) : 20.0
5  sodium silicate (JIS No. 2) 10.0
sodium carbonate - . : 5.0
fluorescent dye ,“' R 0.5
}' sodium salt of carboxymethylcellulose 1.0
~ enzyme {(alcalase) o 0.3
i;) _ 10 sodium pe;carboﬁate ‘ . _ 10.0 -
water _ | ' 5.0
sodium suifate o balance
Total 100
i5 Six samples of compositions containing, as
éodium percarbonate to be incorporated in the aboﬁe
composition, one coated with sodium metaborate and
\;; MgSO4 accofding to the present invention, one coated

with only sodium metaborate, one coated with boric
20 acid, one coated with boric acid and MgsoO,, one

coated with only MgSO, and uncoated sodium percarbo-

4
nate, were subjected to a storage stability test.

The results are given in Table 14,



Exanpl e 15 100 g of sodi um percarbonate was charged in an agitating m xer.
A 25% aqueous solution of 5 g of sodium netaborate tetrahydrate [err]. 5
(prepared by dissolving the netaborate in water with heating) and a 25%
aquéous solution of 1 g of anhydrous magnesiumsulfate [err] were spraygek
th réﬁi ith stirring at 250 r.p.m After stirring for 10 mn, sodium N/
perarbonate was dried with hot 10gg air to obtain coated sodium

perc nate. For the purpose of conparison, sodium per- carbonate coated
with only sodium netaborate (7.1 g of [err] per 100 g of sodium

percarbonate) { onefcoat ed w ijh borfc acijo (3@ g of boric acid 15 per 100
g of sodi um peracar ponate), one cogted wifth bdric gcid and anhydrous
magnesi um sul de [2.4 g of ‘Qoric lacid gnd 1|g of {[err] per 100 g of sodium
per car bonat e) | $#d| one coated wi tH only |anhydrous nesiumsulfate (3.4 g
of [err] per [QPqy0] of! 20 F sqdi®@m|perzarnbomatie)~wgre.al so prepared. 10 wt. %
of each of thg ,gcoaped sotglium(]%er- esr horat gs Aag Uni fornly i ncorporat ed
in a powder ed| @h@sphor ug-freq t ¢rgeht (haVing Thq P11 ow ng
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conposition to obtain a bl eaching detergent:

. bl eachi ng detergent conposition Wt . % sodi um

dodecyl benzenesul f onat e
ysodiumsilicate (JI'S No. 2)
sOrescent dye '
- car boxynet hyl cel | ul ose

sodi um per car bonat e
5.0 sodiumsulfate - bal ance Total 100 15

Si x sanpl es of cofROgist iR reARt 8hAkNghed3va9LY

20.0
'5.0

0.3 10

1.0 engyne (al cal ase)
: 10. 0 water

79 phosphofus-free

égonate to be

20.0 synthetic zeolite (4A type)
~10. 0 sodi um }

pate
0.5 sodiumsalt /o

;.

. ! SEDSQge :
I ncorporated in the.abové conposition, one coated w th”sodi um net abor at e

~and [err] acgesdidng LT tthe BlLeseRin
net abor at e,

(:%. <’ 

10

15

20

25

one coated with boric
sodium percarbonate coated with sodium metaborate

and MgSO4'according to the present invention is
higher than those of Comparative Examples 8 and 12,
and the bleaching égent of the-présent inQention
is superior in the coating effect to those of
Comparative Examples 8 to 12.

The bleaching detergent used in this example
does not contéin phosphorus at all and is a phos-
phorus-free detergent containing zeolite blended

therewith. But the bleaching detergent accérding

‘to the present invention exhibits a good stability

because of an excellent coating-stabilizing effect

due to sodium metaborate and.MgSO4.

.Example 16

Sodium percarbonate was coated by the pro-
cedﬁre of Example 15using various magnesium com;
pounds in combination with sodium metaborafe.
The following coating agénts were used: _

@D 5% NaBOz-4H20'+ 1% (on a water—ffee solid

basis) MgSOI, o
GD 5% NaBOZ-4H20.+ 1% (on a water-free solid

basis) MgC2,,

() 5% NaBOz-4HZO " 1% (on a water-free solid

ghyeekkgant 088neQ2hEAgW th only sodium



20 acid, one coated with boric acid and MgSO4, one coated with only MgSH
andfuncoated sodi um percarbo- nate, were subjected to a storage stability.
t sf ~The results are given in Table 14. 80 [ERR] [ERR] 8l It is.

nt that the availabl e oxygen residue of the bl eaching detergent
'nlng sodi um per carbonate coated with sodi um netaborate and [err]
according to the present inventi & is 5 hi gher than those of Cbnparatlve
Exanpl es 8 and 12, and the bl eaching agent of the present invention is
superior in the coating effect to those of Cbnparatlve Exanples 8. to 12.

The bl eachi ng ggteggegbgﬁ§%§ ANy thls exanpl e

asi
() 5% NaBO,-4H,0 + 1% (on a water-free solid
basis) MgO and
(G 7.1% NaBO,-4H,0
5 10 wt.% of each of six samples (i.é., the’
above five coated sodium percarbonate and uncoated

sodium percarbonate) was incorporated in the phos-

phorus-free bleaching detergent having the same

o’
composition as that of Example 15, A storage P
10 stability test was conducted in a similar manner -\‘g
to that described in Example 15, The results are
given in Table 15. -
Table. 15
. Available .
* Coating of sodium percarbonate* oxygen
residue, %
@ | 5% NaBO.-4H,0 + 1% MgSO 85.8 .
2 2 4 _ <
@ | 5% NaBO,-4H,0 + 1% MgC%, | 83.9
® |53 NaBO,-4H,0 + 1% 2Mg0-3Si0, |  84.0
58  NaBO,-4H,0 + 1% MgO 82.1
® |7.1% NaBo,-4H,0 79.7
® none - 31.1°

*The coating ratio was 3.4% (on a water-free
basis) based on sodium percarbonate in all

cases.



10 . does not contain phosphorus at all and is a phos- phorus-free
detergent containing zeolite blended therew th. But the bl eaching detergent
according to the present invention exhibits a good stability because of an
exceptgnt coating-stabilizing effect 15 due to sodi um net aborate and-—-:-
[er Exanpl e 16 Sodi um per car bonate was coated by the pro- cedure gt~
Exanpl e 15 using various magnesi um com pgaunds in conbination with

met aborate. 20 The followi ng coating agents were used: [err] 59
+ 1@6(on a water-free solid basis) [err], [err] 5% [err] + 1% (
wat ef -free solid bpsisd {gpddenthat [@dmﬂosni%ns q)e b%(on a
water-free solid 82 basis) [err], [err] 5% ] + 1/6(on a water-free
~ $olid basis) MO prekent invention exhibit a very excellent

storage stability by the synergistic effect of
the coating power of the borate and the stabilizing
5 power of the magnesium compound; |
Example 17 .
Sodium carbonate was coated by the procedure
of Example 15with the exception that sodium metabo-

rate and magnesium sulfate were used in combination

o

10 with other coating ;gents shown below. The amounts.
of the coating agents were wt.% based on sodium
percarbénate.

@ 5% NaBOz-4szI+'l% (on a water-free solid
basis) MgSO4 + 5% polyethylene glycol (PEG,

15 _ molecular weighf - 6000), -

@ 5% NaBO,-4H,O0 + 1% {on a water-free solid

basis) MgSO, + 5% sodium carbonate,

4

NS 3 st NaBO,-4H,0 + 1% (on a water-free solid

basis) MgsSo, + 0.5%_disodium ethylene-
20 - diaminetetraacetate (EDTA-2Na),

@ 5%'NaBoz-4H20 + 1% (on a water-free solid

basis) MgSO, + 0.5% EDTA-di(triethanolamine)

4
salt (2TEA) and

| ® 5% NaBOz-4H20 + 1% (on a water-free solid

25 basis) MgSO, + 0.5% trisodium nitrilotri-

4



7.1% [err] 5 10 wt. % of each of six sanples (i.e., the above five
coated sodi um percarbonate and uncoated sodi um percarbonate) was : :
|ncer§§£ated in the phos- phorus-free bl eaching detergent having the sane

co ion as that of Exanple 15. A storage 10 stability test was.
coﬁggfvgd in a simlar manner to that described in Exanple 15. The reswss
are en in Table 15. Table. 15 Agail able Coating of sodi um percarbonat e*
oxygen residue, %[err] 5% [err] + 1% [err] 85.8 [err]
5% [err] + 1% [err] 83.9 [err] 5% [err] + 1% [err]
84.0 [err] agskate [I@I'Aima)l% MyO 82.1 [err] 7.1% [err]
79. 7 none 1 *The coating ratio was 3.4% (on a

wat er-free bhSiey- %ﬂ%cﬁéﬁfis‘bﬁl%m%n €in the

five coated sodium percarbonate and uncoated sodium
percarbonate) was incorporated in the phosphorus-

5 free bleaching detergent having the same composition
as that of Example 15. A storage stability tést ‘was
conducted in a similar manner to that descrlbea.ln

Example 15, The results are glven 1n Table 3.

o’
Table 16 ] —
o’
i Available
Coating of sodium percarbonate oxygen
residue, %
NaBO. ‘4H.,0 + MgS0O, + PEG
@ 2 2 4 88.0
5% 13 = 5% -
C) NaBOz-4H20 + MgSO4 + Na2C03 86 0
5% 1% 5%, °
NaBO.,-4H,O + MgSO, + EDTA-2Na :
@ 2 2 4 86.0
5% 13 0.5% :
- -’
NaBO,-4H,O0 + MgSO, + EDTA-2TEA
C) 2 2 4 _ 91.8
5% 1% 0.5% :
NaBO,-4H,0 + MgSO, + NTA-3Na :
GD 2 2 4 _ 90.6 .
5% 13 0.5% :
C) none © 30.5

It is apparent that sodium percarbonate exhibit

a very excellent storage stability also when coated



83 It is apparent that conpositions [err to [err] of the present invention
exhibit a very excellent storage stability by the synergistic effect of the
coating power of the borate and the stabilizing 5 power of the magnesi um
conp d. Exanpl e 17 Sodi um carbonate was coated by the procedure of S
Exa F 15with the exception that sodi um netabo- rate and magnesi um A
were used in conbination 10 wth otheg coating agents shown bel ow.
anounts. of the coating agents were wt. /Sbased on sodi um per car bonat es
[err] + 1@6(on a mater free SO|Id basis) [err] + 5% pol yet hyl ene gl ycol
(PEG 15 Iec ht 6000)h 5% + 1% % mater free
solid basis) [*F éq) eFéPF%sul &ke 2o $r1@6(on a

water-free solddbas) ggﬁlﬁﬁr b o ng'tm' USRI R157180 when

- sodium metaborate and MgSO4 are used in combination

with an organic high-molecular compound such as
5 PEG or a sequestering agent such as EDTA or NTA,
| the storage stability is further improved by the

synergistic effect. . "

Example 18 "

The solubility, compress;on strength and dis-

o C

10 integrating property of the coated sodium percarbo-
nates prepared in Example 17were examined. The

results are given in Table 17,



[err] 5% [err] + 1% (on a water-free solid basis) [err] + 0.5%
EDTA. di (triethanolam ne) salt (2TEA) and 5% [err] + 1% (on a water-free

solid,2 basis) [err] + 0.5%trisodiumnitrilotri- 84 acetate
(NTA. 3Na)\, 10 wt: % of each of six sanples (i.e., the above five cqateﬁczk
sodi u rfjcar bonat e and uncoat ed sodi um percarbonate) was i ncorpor at edhWs

the p 0 orus- 5 free bl eaching detergent having the sane conposition as

that o anple 15. A storage stabiliggy test was conducted in a simlar
manner to that described in Exanple 15. The results are given in Table 3.
Tabl e 16 Avail abl e Coating of sodi um percarhbonate oxygen residue, %
[err] + [err] + PEG 88.0 5% 1% 5% . -
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[err] + [err] + [err] 86.0 [err] 5% 1% —._ 5%
[erf] + [err]. + EDTA 2Na 5% 1% 0. 5% 86.0 [enf] \\+
[err] + EDTA. 2TEA 5% - 1% 0. 5% 91.8 [err] + | L \DEs
NTA. 5% 1% 0.5% 90.6 [err] ne

30. 5 I s apparent that sodi um percarbonate exhibit a very excellent
storage stability al so when coated w th sodi um net aborate, nagnesi um

sul fate and other coating agents in conbination. Particularly; when sodi um
met aborate and [err] are used in conbination with an organic hi gh-nol ecul ar

conpound such as g¢ 1EE§pﬁaren§ew@ﬁtﬁBw POeRLL SEEE 51 EDIA-or NTA, the
storage stability is furt I nproved by the synergistic effect. Exanple
18 _ ity, compression strength and disintegrating pro-
perty of sodium percarbonate coated according to
the process of the present invention are nearly
5 equal to those of uncoated sodium percarbonate.
Example 19
20 kg of wet sodium percarbonate wa$ charge&
in a_centrifugal diffusion type mixer (L&dige Mixer,
~ FKM-13OD, T.M. Engineering Co., Ltd.). A powdered
i;)_ 10 coating agent was added thereto with stirring. _ i
Mixing was conducted for 10 minutes in total.
Then the coated sodium percarbonate was taken out
and dried with hot air. Thé_foilowing coating
.agents were used:
15 (@ 5% sodium metaborate (NaBO, *4H,0) + 1% (on a
water-free solid basis) Mgso, + 0.5% EDTA-2TEA,
(@ 4.54% borax (NazB407-10H20) + 1% (on a water-
\ | free solid basisj Mgso, + 0.5% EDTA-2TEA and
(3) 2.4% boric acid (H3BO,) + 1% (on a water-free
20 solid basis) MgSO, + 0.5% EDTA-2TEA
Note: The percentage is wt.% baéed on.sodium
percarbonate. |
10 wt.% of each of four samples [i.e., the above
'three.coated sodium percarbonates (two samples of

'25 the present invention and one'sample of comparaﬁive



ng

The solubility, conpression strength and dis- iO integrating property of
t he coated sodi um percarbo- nates prepared in Exanple 17 were exam ned. -
The pestkts are given in Table 17. = 86 [ERR 87 It is apparent
“fronf\ghl e) 17 that the solubil- ity, conpression strength and disi nteg'-
pr o- y of sodi um percarbonate coated according to the process of M€
present invention are nearly 5 equa8 to those of uncoated sodi um
percarbonate. Exanple 19 20 kg of wet sodium percarbonate was charged-in a
centrifugal diffusion type mxer ([err] Mxer, FKM 130D, T.M Engi neering
Co., Ltd.). A powdered 10 coating agent was added thereto with stirring.

example) and uncoatéd'sodium percarbonate] was

incorporated in'a'phosphorus-free bleachinq

detergent composition having a composition given

below as in Examples 15 and 16, A storage stability

5 test was conducted in a similar manner to that

described in Examﬁle 15.'Thé results are given in

Table 18. Further;:the residual activity of an O/
enzyme (alcalase_Z.OM) simultaneously incorﬁorated o~
in the composition was élso'measured. S“
16' .phosphorus—free bleacﬁing _
detergent_composition _ - wt.%
sodium dodecylbehzene sulfonate - 20.0
synthetic zeoliﬁe (type 4A) - 20.0
éodium silicate (JIS WNo. .2) . 10.0
15 sodium carbonate ' ' N 5.0
fluorescent dye ' | | 0.5 .
sodium salt of carboxymethylcellulose 1.0_.
enzyme (alcalasé 2.0M) .. 0.3
' sodium percarbonate (coated) 10.0
90 water - _'~ _ - 5.0
sodium sulfate | . balance

Total 100



M xi ng was conducted for 10 m nutes in total. Then the coated sodi um
per carbgnate was taken out and dried with hot air. The follow ng coati
agents were used: 15 [err] 5% sodi um net aborate J[err] + 1% (on a
vvaree solid basi's) [err] + 0.5% EDTA. 2TEA, 4.54% borax [err]. + ]

a - free solid basis) [err] + 0.5% EDTA. 2TEA and [err] 24%bor|c
acid err] + 1% (on a water-free 20 - solid basis) [err] + 0.5%
EDTA. 2TEA Note: The percentage is w. % bagged on sodi um percarbonate. 10
wt. % of each of four sanmples (i.e., the above three coated sodi um

per car bonates (two sanples of 25 the present invention and one sanple of

conparative 88 exarrpl e) and uncoat ed sodi um per car bonate] was
incorporated in a sphorus-ffee bl eqchi ng: detergent conposi ti on having a
© conposition given tgglow as in Exanpleg 15 and 16. A storage stability
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5 test was conducted in a similar manner to that described in Exanple 15.
The/Tesults are given in Table 18. Further, the residual activity of -an
enz 2§al cal ase 2. OM sinultaneously |ncorporated in the conposition was

al asured. 10 phosphorus-free bl eachi ng detergent conpositi
wt . %55o0di um dodecyl benzene sul fonate 20.0 synthetic zeol®
(type 4A) 20.0 sodiumsilicate (JIS No. 2)

10.0 15 sodium carbonate - 90 5.0 fluorescent
dye 0.5 sodium salt of

car boxymethyl cef | pk O§€parent frox&TQbQszg'etl{ﬂ Cﬁl; at?ge gplg%é- wat er

0. 3 sodi um per car bonate (coated

FE%R]SOdI UBh&théaf fee bleaching detergents and@aé@etﬂ@t al 100 . 89

present invention, sodium percarbonate exhibits

a very good stability and the enzyme also'has.an

5 excellent stability, though zeolite is incorporated
therein.
Example 20
10 wt.$% of each of the coated sodlum percarbo- </

‘ nate (coeted with NaBOz‘4H20 and NazB4O7°10H20 in )
-;0 . combination with MgSO,) of the present invention T : ji'J
prepared in Exampie 5 and two comparative samples
(one coated with H3BO3/M.gSO4 prepared in Example 5
and uncoeted sodium percarbonate) was incorporated
in a powdered bleachihg detergent havipg a compoei-
15 tion given below. A storage stability test was
conducted in a similar manner to-that deecribed in
Examples 15 and 19.The test results on the avail-
able oxygen residue of sodium percerbonate and the 3 ~’

enzymatic activity residue of alcalase 2.0M are

20 given in Table 19.
Bleaching detergent composition : wt.%
sodium dodecylbenzenesulfonate~ o 20.0
sodium tripolyphosphate 18.0

sodium silicate (JIS No. 2) - 10.0



90 It is apparent from Table 18 that in the phos- phorus-free bl eaching
detergents [err] and [err] of the present invention, sodium percarbonate
exhibits a very good stability and the enzyne also has an 5 excel l g
stalytty, though zeolite is incorporated therein. Exanple 20 10 wt. % off /(]
- eacRoff the coated sodi um percarbo- nate (coated with [err] and [err{ ¥
10 - conbination with [err]) of theéfresent i nvention prepared in EX
5 and two conparative sanples (one co d with [err] prepared in Exanple 5
- and uncoat ed sodi um percarbonate) was incorporated in a powdered bl eaching
det ergent havi sgddumospybpnat8 = tion given below. A storage stability
test was conducted in a simlar nmanner to that described in Exanples 15 and
19. The test refdhpsesrenked¥®ail - abl e oxygen residue of sod?

- percarbonate and the enzymatic activity. resi due.of al cal ase 2. r
P sodium salt of carboxymethfceffulose g.§lﬂa €

enzyme {(alcalase 2.0M) : 0.3
‘sodium percarbonate . 10.0
water 5.0
sodium sulfate . balance
Total 100

¢



20 given in Table 19. Bleachlng det ergent conposition wt . %

sodi ym dodecyl benzenesul f onat e . 20. 0 sodiumtripol yphosphat e.
.18. 0f sQd un1S|I|cate (JI'S No. 2) 10.0 91 sodi um

car RQuat ¢ 5.0 fluorescent dye '
0.5 ;n1salt of carboxynet hyl cel | ul ose 0.5 enzyne (alcaiag;>
2.0M 0.3 sgdlun1percarbonate

10. 0 water ' 5.0 sodi um sul fate
bal ance Total 100 92 [ERR
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93 This exanpl e shows the use of a conventional bleaching detergent
conposi tion containing STPP. Here al so, t he conposition of the present
invention exhibits a very excellent storage ability. This 5 fact sh
that@e bl eachi ng detergent of the present invention has a very exce

it
storgag stability, irrespective of whether zeolite is pre- sent or n lﬁz;é5
Exanple 21 100 g of sodi um percarbonate ﬁgf charged in an agitating m
A 25% aqueous solution of 5 g of sodium aborate tetrahydrate [err] 5
(prepared by dissolving the nmetaborate in water with heating) was sprayed
thereon with stirrimhgsaexahple. phowsAther uski 6£i A0cbAvedLidhal sodium |
percarbonate was dried with hot air to obtain coated sodi um percarbonate.
bleaching detergent comp051tlon contalnlng STPP.

. Here also, the compositlon of the present 1nventlon
exhibits a very excellent storage ability. This

5 fact shows that the bléaching aetergent of the
present invention has a very excellent storage

stability, irrespective of ﬁhether zeolite is pre-

sent or not.

( .



10
bori ¢

pr epg
met a

boric acid for the purpose of conparison) and uncoated sodi um percarb
was uniformy incorporated in @4bl eaching agent conposition (1) havin

~—~_For the purpose of conparison, sodium per- carbonate coated With

aQ_] (2.4 g of boric acid per 100 g of sodium perc

arbonate) was: . wi

e ach of t hese coated percarbonates (one coated with sodi um

e according to the present 15 invention and the other coate&g;;tm
g

follow ing conposition. These three sanples of the-20
conpositions were subjected to a storage stability test.
thelr snmel |'s were exam ned. Bl eachi ng agent. conp05|t|on (1) - !
. % sSdampilperZar bonat e 30
pyrophosphate 10 sodium | auryl-

5 d auber' s188| g of sodium percarbonate was Charqédgianular actlvatlng
agent A*

10

15

20

40
an agitating mixer. A 25% aqueous solutlon of 5g

of sodium metaborate tetrahydrate (NaBOz-4H20)

- {prepared by dissolving the metaborate in water

with heating) was sprayed thereon with'stirring at
250 r.p.m. After S£irfing for 10 min, sodium

percarbonate was dried with hot air to obtain

coated sodium percarbonate.

For the purpose of comparison, sodium per-

carbonate coated with boric acid (2.4 g of boric

€

he .
bl eachi ng. agent i
At the sane tine,

95 sodi um o
sul fate

o C

acid per 100 g of sodium percarbonate) was prepared.

Bach of these coated percarbonates {one coated

with sodium metaborate according to the present
invention and the other coated with boric acid for
the.purpose of comparison) and uncoated sodium
percarbonate was uniformly incorporated in a
bleaching agent composition (1) having the follow-
ing composition. These three samples of thé
bleaching agent compositions were subjécted to é
storage stability test. At the.same time, their
smells were examined.

Bleaching agent composition (1) wt.%

sodium percarbonate _ ' - 30



Total 100 .5 * This agent was prepared by'granulating 50 wt. % of gl ucos
pentaacetate, 10 wt.% of polyethylene glycol having an average nol ecul
wei ght of 6000 and 40 wt.% of sodiumsulfate in a granulator (X-Pelle

60- inuf actured by Fuji Powdaru K. K.) 10 under pressure while
pas - through a screen of 0.77 [errds 96 Table 20 Coating of
Avai |'abl e -sodi um oxygen : nel | percarbonate residue (%
Bl eachi ng agent *5% sodi um of the present nmet abor ate 79
good invention [err] Conparative 2.4% boric 61
slightly Exarfpkﬁdium pyrofitdsbh£té | bad snel |l j@nparative .
none snel | of Exanple 2 - ' '
acetic acid sodlum lauryl sulfate 5
Glauber's salt . : 15
granular activating agent A* 40
o Total 100
5 * This agent was prepared by granulating 50 wt.% of
glucose pentaacetate, 10 wt.3 of polyethylene'
o glycol having an average molecular weight of
k\} 6000 and 40 wt.$ of sodium sulfate in a granulator
' (X-Pelleter 60-D, manufactured by Fuji Powdaru K.K.)
10 - under pressure while passihg through a screen of
0.77 mmg. '



o@r bonate. It is apparent from Table 20 that the bl eaching agent .
of the present invention is much superior in storage stability
Conpara- tive Exanples (boric acid-coated sodi um percarbon -
and unc--ted sodi um per carbonate). The product of the present inventic
has no problemon snell. Exanple 22 Each of three sanples (sodium
percarbonate coated wi th sodi um et ajgporate accordi-ng the present 10

i nvention, sodium percarbonate coated with boric acid for the purpose of
conpari son, and uncoated sodi um percarbonate) used in Exanple 21 was uni-
formy incorporated in a bl eachi n@abgentgconposi- tion (2) having a

di fferent conposition fromt hat 97 of Exanple 21.. These sanples were’
subjected to the same storage stabilify test as that of Exanple2| The

results arg ven in Tabl ¢ ggatlng of Available |
sodium - oxygen ‘Smell .
percarbonate | residue (%) '
Bleaching agent *Si sodium .
of the present metaborate 79 good
- invention o _(NaBOz-QHZO)
Comparative 2.4% boric 61 sligh%ly
Example 1 =~ | aciqd (33303).' : bad smell
Comparative : | smell of \—}
Example 2 none _ 40 . acetic acid . e
-— —_—— * - " - - v
* The amount (on a water-free solid basis) of the coating
‘was 2.4% based on sodium percarbox_'na_te.
It is apparent from Table 20 that the bleaching
agent composition of the present invention is much
supeficr in storage stability to those of Compara-
tive Examples {(boric acid-coated sodium percarbonate
5 and uncoated sodium percarbonate). The product of
the present invention has no problem on smell. .

Example. 22
Each of three samples (sodium percarbonate
coated with sodium metaborgte according the présent
10 invention, sodium percarbonate coated with boric
aéid for the purpoée of comparison, and uncoated
sodium percarbonate) used.ixxExample 21was uni-

formly incorporated in a bleaching agent composi-

tion (2) having a different composition from that



Bl eachi ng agent conposition (2) - W.%5 sodium percarbo
40 - sodi ym.tri pol yphosphat e 10 fluorescent dye

0.3 perfune

bal agpeq 10 granul ar-activating agent B* '
- Thi snt was prepared by granulating 5 wt. % of
- of .piColinic acid, 20 wt. % of pol yethyl ene gl ycol

0.3 d auber's sal ®&==
40 Total 100.*

[err] , 5 w.%

havi ng an aver age

mol ecul ar wei ght of 6000 and 70 wk. % of 9%di um sulfate in 15 a

granul ator (X-pelleter 60 D, manufactured by Fuji

Powdaru K. K.) under

pressure whilge %@:}ﬁgﬂga l‘ﬁ%s% FrfAt P lvele’ shibjekbtea £38¢fable 21

Coat.i ng of

um oxygen percarbonate resi due

(9 _ same storage stability test as that of Example2l.

The results are given in Table 21.

wt.%

Bleaching agent composition (2)
5 sodium percarbonate 40
sodium tripolyphosphate 10
fluorescent dye 0.3
N | perfume 0.3 .
“7:‘;;";“‘ Glauber's salt balance
W . _ | :
' 10 granular activating agent B* 40
ﬂTotal 100
* This agent was prepared by granulating 5 wt.§ of
Cuso,-5H,0, 5 wt.% of. picolinic acid, 20 wt.% of
polyethylene glycol.having_an average molecular
weight of 6000 and 70 wt.$ of sodium sulfate in
15 a granulator (X-pelleter 60-D, manufactured by
N | Fuji Powdaru K.K.) under pressure while passing

through a screen of 0.7 mmg.



Bl eachi ng agent *5% sodi um of the present met abor at e 66
i nvention : [err] Conparative 2.4% boric acid 25 . .
1 ' [err] Comparative none ' 3.* The ampunt

bgnate. It is apparent from Table 21that the bl eachi ng agent
[ Vtion of the present invention has al so an excell ent storage
stabifity in the exanple where a98ransition-netal activating agent was
bl ended. 5 Exanpl e 23. Sodi um percar bonate was coated wi th sodi um
nmet aborate in conbination with other coating agent in a simlar manner to
that described in Exanple 21. Ba#Rle @1 owi ng conbi nati ons of sodi um

per car bonate 10 with other coating agents were used. The anmpunts of
ot her. q ' ~M-6-based on the I um per car bonat e.
[err] di um et abol at ecd#£tirg oH% poljy-awiindmre ¢l ycol (PEG '
nol eculjar wei g sodium oxygen
_percarbonate residue (%)
Bléaching agent *5% sodium
of the present metaborate - 66
invention { (NaBO,-4H,0)
Comparative | 2.4% boric acid 25
Example 1 (H,BO,)
Comparative : -’
Example 2 nope 3 B
* The amount (on: a water-free solid basis) of the
coating was 2.4% based on sodium percarbonate.
It is apparent from Table 21that the bleaching
agent composition of the present invention has also
an excellent storage stability in the example where
a transition-metal activating agent was blended.
5 Example 223.
 Sodium percarbonate was coated with sodium .

metaborate in combination with other coating égent‘
. in a similar manner to that described in Example 21.
The following combinatidns of sodium pefcarbonate
10 with other coating.agénts-were used. The amounts_
of other coating agents are wt.%$ based on the amount
of sodium percarbonate.
@ ss sodium metaborate (NaBO, -4H,0) + 5% poly-

ethylene glycol (PEG, molecular weight = 6000),



99. [err] 5% sodi um net aborate + 5% sodi um carbonate, [err] 5% sodi um

met aborate + 0.5% di sodi um et hyl ene- di am netetraacetate (EDTA), [err] 5%
sodi um et aborate + 0, 5% EDTA. di (triethanol- 5 amne) salt, and 5% - =
sodi met aborate + 0.5% trisodiumnitrilo- triacetate (NTA).- Each of si
sa (i.e., the above-nentioned five ggnples of the coated sodi um
per car bonat e-and i O uncoat ed sodi um percarbonate) was uniformy in-
corporated in each of bl eaching agent conpositions having the foll ow ng _
conpositions (3-1) and (3-2). These conpositions were subjected to the sane
storage stabil @y t¥stsctiumaietdtoratecd 58 Eodiuanplagbdhatéhe results are
given in Table 22. Bl eaching agent Bl eachi ng agent conposition

conposition (3(3) 5% sodium @@tApogadieurn PeSdadisodiam ethylene- 40
30 : '

diaminetetraacetate (EDTA),
(® 5% sodium metaborate + 0.5% EDTA-di(triethanol-
5 amine) salt, and
’ C) 5% sodium metaborate + 0.5% tfisodium nitrilo-
triacetate (NTA) .

Each of six samples (i.e., the above-mentioned .

~ five samples of the coated sodium percarbonate-and
) 'l;gff 10 uncoated sodium percarbonate) was uniformly in:uf--“—
corporated iﬁ each of bleaching agent compositions
having the following compositions (3-1) and (3-2).
These compositions were subjectéd to the same
storagé stability test as that described in
15 Example 21. The results are giveh.in Table 22,
. Bieaching agent Bie'aching agent
composition composition
(3-1) (3-2)
N sodium percarbonate = | 40 30
sodium tripolyphosphate 10 ' -
sodium pyrophosphate | - ' 10
sodium silicate _ j ' - 2
20 fluorescent dye | ' 0.3 - 0.3
~ perfume 0.3 - 0.3

Glauber's salt ' : balahce balance



sodi um tri pol yphosphat e

10 sodlun1pyrophosphate'

10 sodiumsilicate 2 20 b ow o=
f'l ugr esceqt dye : 0.3 : 0.3 perfune

0.3 .0.3 G auber's salt _ . bal ance %

balla 100 granular activating agent C* 40 granul ar acti vamefig
agex 40 Tot I 100 100 wt. % * These agents

were prepared in the foll owi ng man gp. 5 M xt ures conposed of the
foll owi ng conposition C and D were heated at about -1400C and stirred until
a uniformpaste was forned. The paste was cooled to roomtenperature to
sol i ditygrdnuldie &6tichtisg Cigemedcand gramges having a particle size 10

of 250 to 1000 [err] were enployed.: C

70

10

15

D sucrose octaacetate
granulderagtivating agent D* - - 40 5

Total 100 ' 100 wt.%
* These agents were prepared in the foliowing hénnerJ
Mixtures composed of the following composition C
and D were heated at about 140°C and stirred until
a uniform paste was formed. The pasté was cooled
to room temperature to solidity it. Thé solid
was crushed and granules having a particle size

of 250 to 1000 p were employed.

o D Py
. a
sucrose octaacetate 70 -
- FeSO, -SH,0 o - - 5
| €oS0, - 7H,0 | - 1
sodium iminodiacetate fo- 5
polyethylene glycol 10 ' 60
(average molecular weight=6000) :
corn starch _ ' 10 : 10

Glauber's salt _ ' 10 19

G C



[err] - 1 sodium i m nodi acetate

- . e s 5 15 pol yethyl ene gl ycol 10 60
(average nDIecuIar wei ght =6000) corn starch _ - 10,
10 er's salt 10 19 101 [ ERR]

s a ent from Table 22 that the conposi- tions of the present inyeny
have al so an excel - |ent storage stabi BPLy even when sodi um per car bpn t

used in conbination with other coating agents. 5 Particularly, when
met aborate is used in conbination with an organic hi gh-nol ecul ar conpound
such as PEG or a sequestering agent such as EDTA or NTA, a synergistic
effect can be obtained and _ ' : ' '
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the storage stability is further inproved. 10 Exanple. 24 20 kg of wet
sodi um percarbonate was charged in a centrifugal diffusion type m xer« =
([erpy—Mxer, FKM 130D, manufactured by T.M Engineering Co., Ltd.). A
powdér ed Coating agent was added 15 thereto with stirring. MXxing was
condqugched, for 10 min in total. Then the coated sodi um percarbo- nate w

Bl

and dried with hot air. The foll ow ng coati ng agents were used. -

5% sodi net aborate [err] + 0.5% 2(po EDTA. 2TEA, [err]  4.54% bor ax
[err] + 0.5% EDTA. 2TEA and [err] 2.4%boric acid [err]. + 0.5% EDTA. 2TEA

(the percentages are given by wei ght based on 25 sodi um
percarbonat eyt is ABEaEéﬁE eohOpiL F@MP) Rati tBe, cbRpggisanpl es of two

coat ed sodi um percarbonate according to the
tions of the present invention have also an excel-
lent storage stabiiity even when sodium percafbonate
" is used in combination with other coating agents.
5 Particularly, when sodium metaborate is used in |

combination With an organic high-molecular éompoun&

such as PEG 6r'a sequestering'agent such as EDTA

or NTA, a synérgistic effect can be obtained and o N\

the storage stabilify is,furtﬁer improved;
10 Example. 24
20 kg of wet éodiﬁm'percarbonate was charged -
in a centrifugal diffusion type mixer (L§dige
Mixer, FKM—lBOD, manufactured by T.M. Engineering
Co., Ltd.). A powdered coating agent wés added
15 thereto with stirring. Mixing was conducted for
10 min in total. Then the éoated sodium percarbo-
naté was téken out and dried with hot air. The
following coating agents were used.
(D 5% sodium metaborate (NaBO,-4H,0) + 0.5%
. | 20 EDTA.2TEA, | o
(@ 4.54% borax (NaéB4O7-lOH20) + 0.5% EDTA.2TEA
and ‘
(3 2.4% boric acid_ (H,B0,) + 0.5% EDTA-2TEA

(the percentages are given by weight based on

25 sodium percarbonate) .

(“;




pfesent i nventi on and one coat ed sodi um percarbo- nate of conparative
exappl.e,. and uncoated sodi um 5 percarbonate) was unifornly incorporatefl.
each of bl eachi ng agent compositions having the follow ng conpositions/ ;

(4-1y~end (4-2). These conpositions were subjected to the sane stora

stab y test as that described in Exanple 21. The results-are 10 given
.in Table 23. Bl eaching agent Bl eachi ngiggent conposition ~ conposition )
(4-1) (4-2) sodium percarbonate _ 30 40
sodi um car bonat e (anhydrous) - ' 10 sodlun1S|I|cate

2 - 2 fluorescent g ? 0.3
15 herfune Each of four samples (i.e.j three samplesyof :
carboxynethylcellu uber s salt

bal ance 5%8? SPatimPererFhainke ageRrding o thd7G0 0 SN L
actlvatlng a 0 _ 100

W . % 20 %ﬁg 3“&9&3??“&%?8 Bpgpgpgdcoat?ﬁ %Qﬁﬁhmféggﬁﬁﬁﬂer. Acet one was

added to m xtures HakLAGar3e 118! kRWhBYe, and uncoated sodium

5 pércarbonate) was uniformly incorporated in each
of bleaching'agent compositions having the following
compositions (4-1) and (4-2). These compositions

were subjected to the same storage stability test

\
as that described in Example 21. The results- are
A\~ 10 given in Table 23.
Bleaching agent Bleaching agent
composition composition
(4-1) (4-2)
sodium percarbonate _ 30 " 40
sodium carbonate (anhydrous) - 10
sodium silicate 2 o 2
fluorescent dye . 0.3 0.3
: 15 perfume 0.3 0.3
carboxymethylcellulose : 2 o 2
Galuber's salt ' balance " balance
granular activating ageht E* 40 - -
granular activating agent F* - ' 40
Total 100 | 100 wt.$

20 * These agents were prépared in the following manner.

Acetone was added to mixtures having the following



104 conpositions E and F.

acesit one\was renoved therefrom under reduced pressure.

They were thoroughly kneaded in a nortar and

After drying, theg .

F tetraacetyl et hyl enedi am ng

etylglycollyl 70 pol yet hyl ene gl ycOMm
10 (average nol ecul ar melght =6000) 10 hydroxypropyl starch
10 nagne5|un13|llcate 104 5 Gl uber's
5 5 105 [ERﬂ
compositions E and F. They were thoroughly
kneaded in a mortar and acentone was removed
therefrom under reduced pressure. After drying,
the'residﬁe was crushed to coarsé grain. Granules
5 having a particle size of 250 to 1000 u were
employed.

E F
tetraacetylethylenediamine 70 - _
tetraacetylgiycollyl - 70 -
polyethylene glycol 10 io
(average molecular weight=6000)

10 hydroxypropyl starch 10 10
magnesium silicate 5 5
5 5

Galuber's salt

/s crushed to coarse grain. Granules 5 haV|ng a particle size of



106 In this experinment, the coating of sodium percarbonate was carried out
in a larger-scale than in Exanples 21 to 23. It is apparant from Table 23

t hat the coated products (1) and (2) of 5 t he present invention are

sup ~in the storage stability of sodi um percarbonate to the conpara-
tiv oducts (3) and (4). 107 Exanpigs25 The coated sodi um percar horat e
obtained in Exanpl e 24 was added to each of two enzyne-containing b I/
conpositions given below. The resulting 5 conpositions were each
in respect to the storage stability after they had been stored at
20 days. Results are shown in Table 24.
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conposition (1) conmposition (2) 10 coated sodi um 80 w. %

80- wt . % carbonate sodi um carbonate - - . 10 . _ 10 v~y o
( 2 = 2 as enzyne zeolite of 4A type
5 sodium sul fate 8 3 154

t ot al , 100 100 This exanple does not &
contain rfactant and Nos. 1 aﬁﬂoé anong themfall within the scope of
the invention, but Nos. 3 and 4 do not. It is understood fromthe results
that Nos. | and 2 were superior 20 to the controls 3 and 4 with respect

Nor eover  the-oFbrTityE¥pSFRaS S End REELER BEASAMR. Compos, 1 on (2.,
‘contai ni ngescésrssegté%ag h@&weahsuﬁomoa%liap&é-lgcale 108 [ERR |
than in Examples 21 to 23. It is apparaht from .
Table 23 that-tﬂ;coated products (l)-;né.(Z) of
5 the present invention are superior in the storage

stability of sodium percarbonate to the compara-

tive products (3) and (4).

C

¢



CLAIMS: 1. A bl eaching detergent conposition which conprises 1 to 99
percent ,by wei ght of sodium percarbonate coated on the surface wth-a;

borafﬁ?containing_coating agent. 5 2. A bl eachi ng detergen _
compge&tion as clainmed in daimi in which said sodi um percarborfafe/Ds¢;/;
pres in an anount of 1 to 40 percenj by weight. 10 3. A I ng

detergent conposition as claimed in darml in which said sodi um
per carbonat e i sExangknt23 n an anount of 40 to 99 percent by weight. 15
4. A bl eachi ng detergent conposition as clainmed in any of Clainms 1, 2 and

3, in which the bor ke |%a%RA FRIVIMRETSRTRONR I ARGRLNRS dyent
gg?g? ZI ;[ Isog ogis ﬁ%ﬁéﬁtgg azé)Qeq_ 1% _écallc Ii.r-.gsf 1t’w02 e%nz%(mse’-clor}xtvg}lncimé he
bleaching compositions given below. The resulting
5 compositions were each examined in respect to the
sté&age stability after they.had been stored at

_SO °c for 20 days. Results are shown in Table

24.
composition (1) coméosition-(Z)

N~ 10 coated sodium | . 80 wt. & - 80 wt;%

percarbonate : .
P sodium carbonate - 10 10

alcalase 2.0M 2 2

as enzyme

ze@l}te of 4A type - 5

sodium sulfate- 8 3

15 total amount 100 _ 100

This example does not contain-a surfactant_and.
W Nos. 1 énd 2 ampng them Féll within the scope of
the inven;ion, but Nos. 3 and 4 do not. It is understood =
from the results that Nés.“i and 2 were superior
20 to the controls 3 and 4 with respect to the storage
stability of the sodium percarbonate and the.énzyme.
Mqreovér the étability of the ehzyme was improQQd
in the composition (2), containing the zeolite, than

in the composition (1).



6. A bl eachi ng detergent conposition as clainmed in any of Clains 1, 2
and 3 in which the proportion of coating agent is 0.1 to 30 per cent by

Vi ghy he wei ght of sodi um percarbonate and ‘the proportion of 5 borate
is 10ty percent . by wei ght of the weight of said coating agent. 7. g:l
A ble c i det ergent conposition as ctained in 10 any of Clainms 1, nd
3in h/sai d coating agent contains a sequestering agent. 8.

bleachl det ergent conposition as 6§rnxi|n 15 any of Clainms 1, 2 and 3
in which said coating agent contains ethylenedi am ne tetraacetate or
nitrilotriacetate as a sequestering agent. 20 9. A bl eachi ng
detergent conposition as clainmed in any of Clainms 1, 2 and 3, in which said
coat ed sSodi um percarbonate has an average particle dianeter of 100 to 200

m crons. - 111 - 10. A bleaching detergent conposition as clained in
any of Clains 1, 2 and 3, in which said coating agent
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contains an alkali metal silicate or a magnesium conpound. 5 PR
bl eaghi ng det ergent conposition as clainmed in Caim3, which con
enzyﬁﬁ’and]or a synthetic zeolite. 10 . 12 A process for
bl eag#Mng detergent conposition, which conprises coating the su ce
sodit%bbercarbonate with a coating.agenticontainlng a borate and m xing the
coat ed sodi um percarbonate with at Iedﬁt(H%é'other'ingredlent.

CLAIMS:

1, A bleaching detergent composition which comprises
1 to 99 percent by weight of sodium percarbonate coated

on the surface with a borate-containing coating agent.

5 2, A bleaching detergent composition as claimed in
Claim 1 in whigh said sodium percarbonate is present

in an amdunt of 1 to 40 percent by weight, .

10 3. A bleaching detergent composition as claimed in
Claim 1 in which said sodium percarbonate is present in

an amount of 40 to 99 percent by weight,

15 4, A bleaching detergent composition as claimed in any
" of Claims 1, 2 and 3, in which the borate is sodium

bor_ate .

5. A bleaching detergent composition as claimed in any
20 of Claims 1, 2 and 3, in which the borate is sodium

metaborate.

_—
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6. A bleaching detergent composition as claimed in
any of Claims 1, 2 and 3 in which the proportion of
coating agent is 0.1 to 30 percent by Weight of the
weight of sodium percarbohate and the proportion of
borate is 10 to 100 percent by weight of the weight

of said coating agent.

J
7 A bleaching detergent composition as claimed in : QT |
any of Claims 1, 2 and 3 in which said coating agent 0
contains a sequestering agent. |
8., .A bleaching detergent'composition as claimed in
any of Claims 1, 2 and 3 in which Said.coating agent
eontains_ethylenediaminé tetraacetate or nitrilotriacetate
as a sequestering agent, ‘

9 A bleaching'dgtergent composition as claimed in

any of Claims 1, 2 and 3, in which said coated sodium.
percarbonate has an average particle diameter of 100 to

200 microns.

-
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'10. A bleaching detergent composition as claimed in

_ any of Claims 1, 2 and 3, in which said coating agent

contains an alkali metal silicate or a magnesium

compound,

11, A bleaching detergent composition as claimed in
Claim 3, which contains an enzyme and/or a synthetic

zeolite,

12, = A process for preparing a_bleaching detetrgent
compesition, which comprises coating the surface of
sodium percarbonate with a coating ageﬁt containing a
borate and mixing the coated sodium percarbonate with

at least one other ingredient.

—_—_—

A 0 o



