1. "NON- CAKI NG BLEACHI NG DETERCGENT COVPCSI TI ON CONTAI NI NG A LOAER HYDRATE
OF .SODI UM PERBORATE" The present invention relates to bl eaching detergent
tcoffppsitions. Mire particularly it relates to non-caking.dete | PR
coffposi ti ons which contain a | ower hydrate of sodi um perbor at égﬁgﬁﬁgé

bl eachi ng agent. Sodium perborate, in the formof its tetra- hydrate, is
w dely enployed in the formulation of bl eachijng detergent conpositions,
some of which also contain nonionic detergents and buil der. Wen such 10.
conpositions are added to wash water at a higher tenperature (near the
~boiling point), the per bONQNeCAKING DETERGENT iICOMPOSIMIONS ect i ng
bl eaching of itens bei ng CONPAEYING AdOWER FORATE QFSODISMs conducted at
| ower tenperatures, subst2ERBORATEY | o) Ly below the hoiling point of water
and some- tines near to roomtenperature, the conposition may include an
activator to facilitate rel ease of active oxygen fromthe perborate during
t he washi ng operati on. td . or.at.e-caqnt ai,ni_ng .det er gent
conpositions wherein théﬂ?)eer roersat?rgl i lggt)%sle%{ l}ierzll'%tt%es %o%r %lgfac?'f"ggusual
hydrate, the tetratfRfekIentsenrosifiiang «nMoref ipansiicalawdy déured from
nornal detergent copgnstds Ofb GRIH-Ud iy et eRYeNRILDmpdsitIonshanibaen
found than when such_ conpositions als ont ai n _nqQni oni c_det er gent and

bui | der and are hel PF -saee{]'f"é'ffrcg’m% ,°%° ums BRFPOFREE fEpSae-

tight, at an dé.evatkkeaening @gent f or an appreciable tine, e.g. a nonth,
they cake badly. Thus, dgifffPerborate, in the form of its tetra-
ot hydrate, is widely employed in the formulation of
bleaching detergent compositions, some of which dlso
contain nonionic detergents and builder. When such
10. compositions are added to wash water at a higher
temperature (near the boiling point), the perborate

releases oxygen in an active form effecting
bleaching of items being laundered. For laundering
~ operations conducted at lower temperatures,’ substan-
15. tially below the boiling point of water and some-
times near to room temperature, the composition may
include an activator to facilitate release of active
oxygen from the perborate during the washing
o operation. i
ot - 20. - Although perborate-containing detergent
compositions wherein the perborate is present in the
form of its usual hydrate, the tetrahydrate, may be
sufficiently flowable when poured from normal
detergent composition containers and packages, it
25. has been found than when such compositions also
contain noniecnic detérgent and builder and are held
in a sealed container, which is moisture vapour-
tight, at an elevated temperature for an appreciable
time, e.g. a month, they cake badly. Thus, detergent
30. compositions containing nonionic detergent, such as



30. conpositions containing nonionic detergent, such as 2. éthylene

oxi de condensati on products of |ipophilic noieties, builder, such as sodium
tri pol yphosphate, sodiumsilicate, sodium carbonate or a cation- exchang@g@
sodi um al um nosilicate (zeolite), or mixtures thereof, and sodi um perborate
tetrahydrate cake objectionably and even after breaklng up of the caked
conposition may still be tacky and flow poorly. Such objectionable
characteristics of these conpositions are noted when detergent conpositions
of the described type are packed in dispensing bottles which are seal ed on
storage with a screw.cap or -sinilar clogure. 1n such containers,
of ten have hol | ow handl es communi cating with the nmain body of detergent
conposition therein, it is nore difficult to break up the caked material,
so that it will pour, than it would be if the material had been packed in

t he nor nal
t-he subst an-
handl e al |

whi ch

orebnyléaé by pde paped tnsaticar pooductneot el bpoprel yimar r ow neck,

conePented hhideni Fudl 10 “apdllin SOBEPOREG T O

conposi tion f$@@1%ﬂcﬁ1bb@§t%s 3@@3“@h@¢¥bQEﬂkﬁ QFdﬁs%%#@ﬂ%y makes the
CONSUMEr NDI o RWAARY Qﬁ tbsapeme&iwm@éﬂwiwg(zwmtéwpétSlngly, it has
been found that ?g rep acenept of _t edsodlunl erbor i% drate in such
det ergent conPbEFEFef FRPREPHS ﬁf?hs%.éﬂﬁlgﬁﬁﬁéﬁi %kﬁ £% 1 which the
degree of hydcakeoubnectnonablmaandyecemtcﬁtnrmpngakidgﬂagﬁoﬁwﬁha

caked composition may still be tacky and flow

. poorly. Such objectionable characteristics of these

compositions are: noted when detergent:cmeOsitions

. of the described type are packed in dispensing

bottles which are sealed on storage with a screw cap
or similar closure. In such containers.'which often
have hollow handles communicating with the main body
of detergent Composition therein, it . is more

difficult to break up the caked material, so that it

will pour, than it would be if the material had been
- packed in the normal or barrier-type paperboard
_cartons. The relatively narrow neck, the substan-

tial rigidity of the bottle, and the presence of the
hollow handle all contribute to the difficulty of
dispensing a caked detergent composition from such
bottles, and their usual traﬁsparency makes the

‘consumer more aware of the objectionable caking.

Now, surprisingly, it has been found that by .
replacement of the sodium perborate tetrahydrate in
such detergent composition formulas with a sodium
perborate hydrate in which the degreé of hydration
is lower, namely containing 1 to 153% of water,

‘caking may be diminished and even prevented

entirely, especially when the extent of



“caki ng may be dininished and even prevented entirely, especially when the
extent of 3. hydration of the sodium perborate hydrate corresponds to 12
.10715% of water in the hydrate. In accordance with the present invention a
noh¥ caking particul ate bl eaching detergent conp05|t|on conprises a
detersive proportion of synthetic organic nonionic detergent, a detergency
bui | ding proportion of a builder for such detergent and a bl eachi ng
proportion of sodium perborate hydrate of a dagree of hydration of 1 to 15%
by weight of water in the hydrate. Such detergent conpositions will often
contain fromb5 to 28% of synthetic nonionic detergent, such as higher fatty
al cohol pol yethoxylate, 10 to 89% of inorganic builder, such as sodi um '

tripol yphosphate, %Mﬁﬁ'&@t&e%ﬂﬁﬂ GHIRAIR ngatrla%-exchangl ng
zeolite or m xtures thereof, to 50% of égxhun1perbqra%§'néyrate of 1to

15% noi st ure cont ent® r‘é?l%?‘i“@% 250kt 0T A 4raF8-from t he
sodi um per borat e hydrat elmrataondantdee (witthd tifen presealt! inyeatdonh)a Abae

within the present LOyeiliold S i Sl SURARR LA EhGobORk1on

described, in a sea e cappe nec
conposi tion renalns°¢RPF¥ﬂﬁﬁrﬁ;%ﬁQQﬁskﬁﬂmﬂﬁyPQﬁﬁiqm:qfe&?ﬂthsﬁﬂcmeeks at a

tenmperature Qf_43 Cbrgﬁﬁkcfhdﬁ¥ﬂhxd/daﬂéﬁgﬂd% f%p@bk@&;aabylsuqmamngpenlng
t hereof. Additionall vmtklon Jgagn E¥i or qyentlo i.S. a gess mhlch t akes

advant age of the f or such deter
bleachlng proportion of sodium perborate hydrate of

a degree of hydration of 1 to 15% by weight of water
in the hydrate. Such detergent compositions will
often contain from 5 to 28% of synﬁhetic nonionic
detergent, such as higher fatty alcohol
polyethoxylate, 10 to 89% of inorganic builder, such
as sodium tripolyphosphate, sodium silicate, sodium
carbonate, cation-exchanging zeolite or mixtures
thereof, 5 to 50% of sodium perborate hydrate of 1
to 15% moisture content, and 1 to 15% of moisture
(inecluding moisture from the sodium perborate
hydrate and any other hydratable salts present).
Also within the preseht invention is a detergent
composition like that described, in a sealed and
A4 resealable capped and necked bottle, which
composition remains non-caking after storage for at
least four weeks at a temperature of 43°C, and is
. readily pourable from the bottle upon opening
thereof. Additionally within the present invention
- is a process which takes advantage of the fact that
the sodium perborate hydrate employed in accordance
with the present invention can absors'SLgnaficant




t he sodi um perborate hydrate enployed in accordance\Mtrbf resent*

I nvention can absorb significant P12237 4. quantities ‘of "honionic .
detergent, when that detergent is in liquid state. According to such Yol
process, at |east sone of the nonionic detergent is absorbed in the sodiuﬁ#:
perborate hydrate during the 5. manuf acture of the present bl eaching

det ergent conpositions. Therefore, nore nonionic detergent may be enpl oyed
in the conpositions of the present invantion w thout having a detrinental
effect on flowability of the product. Also, hecause the 10. sodi um
perborate hydrate utilized in the present invention is of greater bl eaching
effect than the tetrahydrate, a | esser proportion may be utilized, |eaving

roomin the {RRR led o ROnicATROBR/LeTgehRYS whe@d §RaLPr OpoOrtions of
adj uvants may, be used t.0 osi ti.on gpeC|aI effects while

obt ai ni ng it9%&§ﬁﬁﬁgﬁ'&été%%#&@“ghégﬁkggbﬁ?ggcﬁfgﬂéﬂf|85?“?9e noni oni ¢
det ergent comproeests ofatt leastsomet ionthef nohdopiesdetergeant isn nay be any
Shysi cal oharBRoEHEd 10%he Boaid Bedblodate"hgRISE Sy ing BRENT] cne’ ol de
and pBopyl en@agufastifiren ofabheoPreseatd blieashipgr 8ffrrgentai ni ng bases,
such as al kylcphtpealitionsq- t Yhe ralfeelql morednbndbaicl abt¥rgenehol s, such as
25. the higher |inear alcohohgpl Lh B%ieggggpB%dtkgatrgggngonlonlc
det ergents b&Y 0F SORLOYES 15, yomp P
invention without having a detrimental effeé¢t on _
£lowability of the product. - Also, because the- (%)
10. sodium perbqrate7hydrate utilized in the present
. invention is of greater bleaching effect than the
tetrahydrate, a lesser proportion may be utilized,
. leaving room in the formula for other .components.
- Thus, larger proportions of:adjuvants may be used to
15, give the composition special effects while obtaining
its desired detersive and bleaching properties.
The nonionic detergent component of the
compositions of the present invention may be any
suitable nonionic ‘detergent of satisfactory cleaning
20. properties and physical chatacteristic51-including
condensation products of ethylene oxide and }
propylene oxide with each other and with - -\
hydroxyl-containing bases, such as alkylphenols,
Oxo-type alcohols and higher fatty alcohols, such as
25, the higher linear alcohols. It is preferred that
the nonionic détergents'be such as to be normally
solid at room temperature but to melt at temperatures
‘near. to roomgtemperatdre,me.gsﬂ45° to 50°C, so that
they may be in: liquid state*wheh app1ied“to base
30. beads or the sodium perborate hydrate utilized in



solid at roomt«t enperature but to nelt at tenperatures near to room

tenperature, e.g. [err] to [err], so that they may be in liquid state when

apptﬁed to base 30. beads or the sodium perborate hydrate utilized in
njunction with the present invention, but may solidify pronptly

thereafter, although nonionics which are already liquid at roomtenperature

can be absorbed as well. Anmong useful nonioni g detergents 5. are the

pol yet hoxyl at ed al kyl phenols wherein the alkyl group is a linear or near

| i near al kyl group of 7 to 12 carbon atons, preferably 8 or 9, and which

contain from3 to 30 nol es of ethyl ene oxide preferably 3 to 15, e.g. 9

nol es thereof per molg, oﬂlsé‘%og Qﬁtgpe: }g%rqquvghegg ?egog n|c

detergents are the con on produ ethylene
oxide with a nol e ofSkighe Y1BHQHP§¥mnﬁhﬁreﬁ§§§FeraBF?OPBHeaPHAPRAQBI of 10

to 18 or 20 carbon aimien d¥elandbldy friguid &ae %omolte&pe&a%ﬁreeabul Bge
oxi de are present pey nol.e of hkgﬂgT al.,cohol an t he range

is 6 to 9 or 11. TheH¥HR of SPRQNG, UFRFS H°&38Pé§e38F¥F98ﬁFi2 to
15 carbon aton§.per anﬂexhdwFoimaﬂabamﬂdnpd @lk§l5phénols] ¥hevkdés the

ethyl ene oxide 20. V&lﬂylb"gn‘?f\ﬁﬁ‘i@ aqui e o2f nBh@heh ndhe0lek ‘i’.f ;Lﬁ g0-15

carbon atons per nol e, useful nonionic detergents re t e sold

under the tradenar ks°€°\|7f(ﬁﬂ (,1 R@d’bﬁ’bﬁé@“ﬁ'ad’éeﬁ&FﬁPll_’Z 49508+ b9&onoco
Di vision of E. |. Dupdnichedsaiw €roma tca3d mbise 3F. e&aWeuedeklabe name

Neodol (RegIStEFEd-BFg¥%J§ﬂf9 3 to 15, e.g. 9 moles thereof per mole of

i

et 10. the phenol. The much preferred nonionic detergents
are the condensation products of from 3 to 20 moles
of ethylene oxide with a mole of higher fatty
alcohol, preferably linear alkanol, of 10 to 18 or
20 carbon atoms. Preferably from 6 to 15 moles of
15. ethylene oxide are present per mole of higher
alcohol and mdre preferably the range is 6 to 9 or
11. The alcohol will preferably have an éverage of
from 12 to 15 carbon atoms per mole. More
_ preferably, 6, 6.5, 7 or 11 moles of ethyléne oxide
20. will be present per mole of higher alcohol of 12 to
15 carbon atoms per mole. Among the useful nonionic
- detergents are those sold under the trademarks
e Alfonic (Registered Trade Mark) 1214-60C by Conoco
Division of E.I. Dupont de Nemours, Inc., and those
25. so0ld under the name Neodol (Registered Trade Mark)
e.g. Neodol 23-6.5 and Neodol 25-7, available from
-Shell Chemical Company, or-equiéalent types.
Mixtures of various nonionic detergents may be
"utilized or a single such product may be employed.
30. Also, while it is preferred that only nonionic



e.g. Neodol 23-6.5 and Neodol 25-7, available from Shell Chenical Conpany,

or equivalent types. M xtures of various nonionic detergents nay be

utilized or a single such product may be enployed. 30. Also, while it is .
- preferred that only nonionic 6. detergents be enployed, it is within thé
scope of the present invention to enploy anionic detergent(s) in

conjunction with the nonionic detergent(s), providing that it does not
adversely affect the 5. properties of the conposition. Anmong the anionic
~detergents which may be utilized are the water sol uble higher |inear alkyl
benzene sul phonates, e.g. sodiumlinear dodecylbenzene sul phonate, olefin

sul phonat es, paraffin sul phonates, nnnoglyceride 10. . sul.phates, higher

fatty alcoho %kgpgkgsbe e&g}%&gdunﬁkag yul ghg% ?% d _hi her fatty

~al cohol polye ate sul | fesde ﬁ|8 er fatty
groups w | |. tbenprepebs énvsntéozotoaempﬁoxtensonpceﬂetabgynt®sﬁo 18 and

nore 15. prqheeahbmnézlba hath the RBH@ShlefdQEhﬁ eaE(e hyl ene oxide per
nol e of deter enL preferably 3 to

10, if preseRE® G§&§IFgaﬁhéthBBBrPP&naGVeégF6ﬁl ﬁéFErﬁbﬁ i f present,
Wil | besLessPKb@Brtﬁas of. the 2omposdtioni.c Ambaggehg, aamanicnes bei ng from

10, o 50% hageaboehllsl GnER"ERG! b 809183bR0RLE HRbCLgERES and surface

active agents naé rese contentst ereo Wil normally be
small. It meply #Etbﬁﬁ@eSelaésaFaaﬂBY@obeppﬁnsesa&aheaﬂsﬁyr

. e.g. sodium linear dodecylbenzene sulphonate, olefin L
. sulphonates, ggraffin,sulphqnateg,ﬁmonoglyée:ide . o/
10,_l§ulphates,_highe; fatty alcohol sulphates, e.g.

sodium lauryl sulphate, and higher fatty alcohol
polyethoxylate sulphates. In such éqmpounds-the
higher fatty groups will normally be. of 8 to 20

.carbon atoms, preferably 10 to 18 and more -

15. preferably 12 to 16. The number of moles of
ethylene oxide per mole of detergent will usually be
in the range of 1 to 20, preferably 3 to 10, if

~ present. Usually the proportion of anionic
dete:génti if present, will be.less_thah that of the

20. nonionic de;ergent,qsometimes.beipgaﬁrbm_10 to 50%

- thereof.. Whi;e amphoteric_and'cationic detergents
and surface active agents may also be present, any A
contents thereof will normally be small. It may
sometimes be desirable to utilize quaternary

25. ammonium fabric softening agents, such as the .
di-lower alkyl di-higher alkyl quaternary amﬁonium
halides, e.g. dimethyldisteafyl ammonium chloride or
dlethyldlpalm1ty1 ammonium bromlde. but such are
considered to be adjuvants rather than detergents.

30. Various builders and combinations thereof which



5.  anmmoni umfabric softening agents, such as the di-lower alkyl di-higher
al kyl quaternary ammoni um hal i des, e.g. dinethyldistearyl ammonium chloride
pr di ethyl'dipal mtyl anmmoni um brom de, but such are considered to be
adjhﬁants rat her than detergents. 30. Vari ous buil ders and

conbi nati ons thereof which 7. are effective to increase the detergency
of the nonionic detergent and the detergent cznp05|t|on and to inprove
general washi ng properties of such conposition®include both water soluble
and water 5. i nsol ubl e builders. Anong the water soluble builders the

I norganic salts are preferred but various organic builders may al so
sonetinmes be used, such as sodiumcitrate, trisodiumnitrilotriacetate,

or gani ¢ phosphat es, 3feuEsFeCcELVan§opdnsErase by detergencyofithee wat er

i nsol ubl e buil ders tdmen\zlhl dbtargeptchaar eﬂeadetéhgeﬁet ubﬁi:d:gimmramd]g

zeolites and zeollt% éﬁrggge 5§3§P§2938£E§9tﬁ g§gpgggégg nﬁoluble

conpounds that .act as ergen DSF 0T es, A X and
Y are preferred 15. camplesisdint éndAudei hgthowaterecseluble &nﬁewa¢¢y such

zeolite will beg, Of Hhﬁoﬁﬁbﬁﬁl%u&@ﬁéks“hehﬁbﬁgxthé 4at¥r'§oiﬁﬂf&0 8 to 1.2,
zis from1l.5 {6 3. Wis referab 5 to 20. 6

om 0
Such zeolites are CWHF&EF€P|§BB 59°589Pﬁ§ ﬁgﬁFﬁha¥6ngéig Egﬁ% PUbacity for
cal ciumion, which ivarioasablrgahienbalbhdderdOfiayocallf some®dimesi bé i ysed)

equi valents of cal cig %hPQVbQBﬁEEmhéEﬂﬂﬁﬁé PEFi858{Un nitrilotriacetate,
organ1c phosphates. gluconates and polyelectrolytes.

10. Among the water insoluble builders those which are
preferred are the naturally occurring zeolites and

zeolite-like materials and other ion-exchanging
ineoluble compounds that act as'detergent builders.
Of the various zeolites, A, X and Y are preferred
15. with Zeoiite'4A being most preferred. Generally.
such zeolite will be of the formula | '
(Na0) 4. (A1203 ly.(8i02)z.w H20
wherein x is 1, vy is from 0.8 to 1.2, z is from 1.5
to 3.5 and w is from 0 to 9, preferably belng 2.5 to
20. ©6. Such zeol1tes are characterlsed by having a hlgh
" ion exchange capacity for calcium 1on,'wh1ch is
normally £rom about 200 to 400 or more m1111gram
equivalents of calcium carbonate ‘hardness per gram
_of the alum1n031l1cate, on an anhydrous zeollte
25, Dbasis. The zeolite w111 normally be of a moisture
cbntent in the range of 5 to 30%, preferably 15 to
25%, e.g. about 20%. | :
The preferred water soluble 1norgan1c bu11der
salts employed in accordance with the -resent ‘>\

30. invention include polyphosphates. cai;fﬁafes and

ok
N




of the alumnosilicate, on an anhydrous zeolite 25. basis. The zeélite

will normally be of a noisture content in the range of 5 to 30% preferably
15 to 25% e.g. about 20% The preferred water soluble inorganic builder-£;=

- salts enployed in accordance with the present 30. invention include ¢
pol yphosphat es, carbonates and silicates, usually as the alkali netal

salts and preferably as the sodiumsalts. VM|Ie pyrophosphat es may be

. present the preferred pol yphosphate isggodi umtripol yphosphate, and

normal ly a hydrated or water 5. treated formthereof will be utilized.
I nstead of sodi um carbonate, sodi um sesqui carbonate can be present instead
or a mxture of sodium carbonate and sodi um bi carbonate .may be enpl oyed,

dependi ng on éﬁq&r&wctusqm&@ctae eHd GIKdaY rmei.al qeoai' gm 10.  silicate

wi Il usually be char ed to the crutcher mx in |qU| formbut in this

- speci fi cati oPRHf& faddom falds - s Wi TPRCSPRATLS s, whi ch
i sdal SO true paiyt hoer Qﬁlﬁﬁnﬂ &H&@ﬁﬂmemmmmpameeeﬂts fsoamtme pelr |b0rgt e
and any 15. r WRNOS 0 t usual 'y be
of [err] rat|0|pé¥m% rél ge dfggﬁgq%’ E@ %'%P%glrggl%g %TQE to 2.4, e.qg.
1: 2.0 om’.1: 2. treates farm dth@eosﬁmtldﬂ-l @ebmtlldé-tzesial t§nmi‘-ya§e°érrpl oyed and -

various m xt W du) HatorFo P&l un Wdddud rbdﬂe%veran b | S NMDSt
pref erabl e t hat the pri bui I'der, sal t ioumtri oI phosphat e and
that there alRREAMY tﬁ‘%gé’rﬁ %mtlﬁ‘tl'{res(?% &R 98 FoP olite. In

t hose Instan@mﬁiuuabmcarbonate may be employed. dependlng on the L
product character1st1cs desired. The ‘sodium N

10;' s1licate Wlll usually be charged to the crutcher mix
 in lxquld form but 1n this speclfxcatlon the_
'proportlon thereof glven is on an anhydrous bas1s,
~ which is also true with respect to the other_
:'components (except for the perborate and any _
15. hydrated polyphosphate) The sodlum silicate will
usually be ofpﬂaéo:si02 ratio in ‘the range of 1:1.6
to 3.0, preferably 1:1.6 to 2.4, e.g. 1:2.0 or
1:2.4. Varlous other sultable bullder salts may be
employed and varlous mlxtures thereof may be .
20. utilized. However, it is most preferable that the
prlmary buxlder salt be sodlum trlpolyphosphate and e
‘that there also w1ll be present w1th it sodium _ o
slllcate and/or zeolite. In those 1nstances wherein
phosphate is to be avo1ded because of eutrophlcatlon
25, problems, zeollte(s), mixtures of carbonate and
Zeolite, carbonate and b1carbonate. and carbonate,
b1carbonate and zeol1te. (in such compositlons
3111cate may also be present) or other non-
phosphate buzlder comblnatlon mav be utlllzed..
30. "~ The sodlum perborate’ hydrate employed in



°phosphate'is to be avoi ded because of eutrophication 25. problens,
zeol.ite(s), mxtures of carbonate and zeolite, carbonate and bicarbonate,

«and carbonate, bicarbonate and zeolite, (in such conpositions silicate may
al s¥ be present) or other non- phosphate buil der conbination may be
utilized. 30. The sodium perborate hydrate enployed in 9.
accordance with the present invention is a hydrate, the hydration of which
is 1 to 15% and which thus is considerably Igss noi sture than that of the
perborate tetra- hydrate. Thus, where sodi um’pderborate tetrahydrate

I ncl udes about 47% of noisture and about 10.4% of active oxygen, the
nonohydr at e cont ai ns about 18% of noi sture and about 16% of active oxygen.

The active oxygen content is about the same over a range,of noistures from
about 12 to 18% butadaprdangs wisix ithes psesents ipypgeionrigpalsygerter (o
14% e.g. 13% are Ewn@mﬁmeffulwmemuseu toi 158t andcihyehuenushis t he

non- caki ng characterlst léhg 3%@hrgogag Ehgg $E EHS pr esent

i nvention is best raprd relfease of "oxygen fromthe
conposition in thepnmﬁonnaﬁemeGG@s not occur, which has been noted when the

perborate of such GENQSid. ONthus)Chided Iseaauhhaarﬁs%eé Waifinghrate

hydrati on. The useful _perborate hydrates my ng, sodi um
per bor at e t et r ahydriiG4des AReRto i/ 3; R &8&?F8&epF8§oP¥PB ib gure

While it is possiblativernogcyyan)othiec mondhgtizatef contains about 18% of
moisture and about 163 of active oxygen. The active
et ongen content is about the same over a range of
moistures from about 12 to 18% but the lower
' portions of this range, 12 to 15% or 12 to 14%, e.g.
13%, are found more useful because it is at such
values that the non-caking characteristic of the
‘detergent composition of the present invention is
best maintained and unduly rapid release of oxygen
from the composition in the wash water does not
occur, which has been noted when the perborate of
‘such compositions included less than 12% of water of
hydration. The useful perborate hydrates may be
made by heating sodium perborate tetrahydrate to
drive off the desired proportion of moisture. while
Nt ' it is possible to mix perborate hydrates of
different moisture contents to obtain the preferred
desired average'moisture such procedure is
considered to be inferior to controllably
dehydrating the perborate'tetfahydrate to the
" desired moisture content, so that the perborate
particles are very similar in moisture contents.
In addition to the three major components (and
water) of the compositions of the present invention
various adjuvants may also be present. Among such



different noisture contents to obtain the preferred desired average *

noi sture such procedure is considered to be inferior to &ork%i | ably
dehydrating the perborate tetrahydrate to the desired noisture content, SQ
that the perborate particles are very simlar in noisture contents. In Ba
addition to the three major conponents (and water) of the conpositions of

the present invention various adjuvants nmay al so be present. Anong such

P12237 10. are soil release pronotiongonpounds, fabric.softeners, enzynes,
stabilizers, activators for the perborate, anti-gelling and anti-setting

agents, anti-oxidants, colourants, perfumes, fluorescent 5. bri ght eners,
di spersing agents, sequestrants, flom/pronnting agents fillers, bead
strength |nprovers anti.-foam agents, bacteri_ci nai ci des and bead
density nodi RS SOi3, FEHSASE SFOAMOLHOM, SOMPOLT r’r% unds are 10.

t he copol yrrersmﬁﬁeqn:ﬂw.etdqdmes,t atahitlizeatse am!t:.maltmsy goiry lthee
t ht hal at I fs 000 50, 000,
erepht hal a goeg%aoawteeffg ag{}olwearmd %}H]Pabr{tqu%t(ﬂl g@fggké to

-preferably 1 nore pre 0do, e. g. about

22,000. In sddinaxidants 'hé%ws'l?erg‘% éﬂerﬁSFlentse of a
ol ecusar WeintilgHterdis rmeﬁsmgo%d&sws@@ﬂ,esw&fnﬂsablmo& 000 to

4,000, e.qg. about Sré(r)ea&%r%at'heﬁrﬂl attrss’ %ft g{%t q%‘l:ﬁ,etra%err%repht hal at e

to polyoxyet ate uni d of 2:1 to
6:1, preferamq¢1 -foam agents, bacterlcldes, funglcldes and bead

. density modzflers._,. .
. _ .Preferred soil release promoting compounds are L
10. the copolymers of polyethylene terephthalate and
polyoxyethylene terephthalate of molecular weights
in the range of about 15,000 to 50,000, preferably
19,000 to 43,000, more preferably 19,000 to 25,000,
e.g. about 22,000. In such polymers the polyoxy-
15. ethylene-will be of a molecular weight in the range
of 1,000 to 10,000, préfezably 3,000 to 4,000, e.qg.
about 3,400 and the molar ratio of poiyethylene
terephthalate to polyoxyethylene terephthalate units
will be within the range of 2:1 to 6:1, preferably
20. 3:1 to 4:1, e.g{ about 3:1. In such copolymers the
proportion of ethylene oxide to phthaliq-moiety in .
the polymer will be at least 10:1 and often will be o
20:1 or more, preferably being within the range of
20:1 to 30:1, e.g. about 22:1. Such materials are
25, obtainable from Alkaril Chemicals, Inc., under the
trademarks Alkaril QCJ and Alkaril QCF. Other . _
copolymers of this type but of different molecular
weights and proportions of components_may also be
used but are not considered to be as effective.
30. Among the useful fabric softeners, in addition to
- the quaternary




0. 3:1"to*4:1, e.g. about 3:1. In such copolyners the propespgen of

ethyl ene oxide to phthalic noiety in the polynmer will be at least 10:1 and
Pftén will be 20:1 or nore, preferably being within the range of 20:1 to
30: ¥ e.g. about 22:1. Such nmaterials are 25. obt'ai nabl ef rom Al kari

Chemicals, Inc., under the trademarks Alkaril QCJ and Alkaril QCF. O her
copolynmers of this type but of different nnyffular wei ghts and proportions
of conponents may al so be used but are not considered to be as effective.
30. Anmong the useful fabric softeners, in addition to the quaternary
P12237 11. anmoni um hal i des, previously nentioned, are sodi um bentonites,

cation exehange capHlResLem (ELHAas, Bretidin i mand dve Fartaodiits
per hundred grans).belnayikes; haucharas Wydming oy Wésterel deintiond tang
CRlos el or e e o SEUEL 56 RS MR i, g ahgerse
commerci al prepar atFaPAC ki e (e RO pildiequivaleants Wt isalisd uactione
LoShresy (3850 s e et v dhagiar e e dcend dnate o
rsnlispblaepz ésentz?/ as'éfﬁ?/é%%f Ja%i?'?iewlf yﬁ%&"@&?ﬁdn@ﬂtqs gpxprase e
conposition. 15. (Registered Trade Mankdr BordtEsperasedd Regdsteyked
caprol actam and acep g afar @At NoSsRud WL ired CldP referred to
o herein, are commercial preparations which ihclude a
Noet 10. - carrier with the active ingredient (weights given
herein are with respect to the preparations, as
éuppliea). Enzyme stabilizers, including sodium
formate and formaldehyde, may be preSent,'as may be
stabilizers for other componeﬁts of the composition.
15. Activators for the perborate include N-acetyl
~caprolactam and acetamides, and those known as tetra-
acetylethyienediamihe (TAED), tetraacetyl glycouril
(TAGU) and pentaacetyl glucose (PAG), as well as
other chemicals cqntaining active acetyl groups that
20. ‘can produce peracetic acid. Among the anti-gelling
and anti-setting agents may be mentioned citric
acid, sodium citrate and magnesium sulphate, the
= citric materials normally being emploYed'in small
adjuvant quantities rather than in larger builder
25. proportions. -Anti-oxidants, colourants, perfumes,
bactericides and fuhgicides are well known in'the
art and.may:constitute minor'components of the
compositions of the present invention, so they will
not be discussed further. Fluorescent brighteners
30. may also be included and are usually of the stilbene
‘type, such as Tinopal (Registered Trade Mark) CBS-X
and Tinopal 5BM. Among useful dispersing agents are



acet yl et hyl .enedi ami ne (TAED), tetraacetyl glycouril (TAGJ) and pent dacetyl
glucose (PAG, as well as other chem cals containing active acetyl groups
t hat 20. can produce peracetic acid. Anong the anti-gelling and :j' .
anti-setting agents may be nentioned citric acid, sodiumcitrate and =
magnesi um sul phate, the citric materials normally being enployed in small

adj uvant quantities rather than in | arger builder 25. proportions.

-~Anti -oxidants, colourants, perfunes, h2ctericides and fungicides are well
known in the art and nmay constitute m nor conponents of the conpositions of
the present invention, so they will not be discussed further. Fluorescent
bri ghteners 30. may al so be included and are usually. of the stilbene

type, such agn¥ ryaqaﬂadrae@tstser ed;iBnaQstek:hteBsuxea% ‘TFeagpal 5BM Anong

usef ul dlsper%E ent + e8%?¥§ ﬁlateg ‘whi ch al so '

contribute t& éﬁhng(ﬁﬁ epsd§Yaensity.

SequestrantsSeqndsﬁnadﬁEA dﬂBhAaan@TEhtEDEAnamdrnah$1©|ua&euhhlproportlons)

may be presegt ﬁ%[garigrptlig, tlonsl)o‘ﬁia?’ ?r@geﬁgent AnTR gRUm sil i cates
ere or I

are preferre mal | om.in-the present fornula for
fillersShut é%moﬂqtlllngr ag\ﬁl’ﬁ"@n magngsdym, silicates AT i nproving agent,
i s sodi um sulgrereral smmtrlerrﬁs lriorlusmgvssnlat&et @ob in mbleude this in the

e e ! il 2 g B B g, b3ty Py cportion o
hydr at e. Annﬂg.qhseiajlalam ia- fthqmgragem g.mprov:.ng agent, is i
sodium sulphate and somet1mes it is posszble to ' o EJ
10. ‘include this in the formula because of the'“hole“
left by replacement of a 1arger proportlon of sodium
perborate tetrahydrate w1th a smaller proportlon of
the lower hydrate. Among useful anti foam1ng agents
" are the well known d1methyl s111cones and soaps,
15_' such as sodxum tallow soaps, sod1um hydrogenated
tallow soaps and sodlum stearate.” In larger h
'proportlons such soaps may be employed for the1r
detergent contrlbutlon too, 1n substitutlon for
anionic detergent, 'when such 1s present 1n these
20. compositions.’
While in the broadest sense of the present ,
invention proportions are not cr1t1cal, there are (>
ertain proportlons which are h1ghly de51rab1e for
best functlonlng of the composxtlons of the present
25. 1nvention.= Thus, the content of synthetic non1on1c
organic detergent wzll usually be w1th1n the range
of 5 to 28% of the comp051t1on. Below 5%
1nsuff1c1ent deters1ve act1vity 1s noted and it
appears that about 28% 1s the upper l1m1t for _
30. nonlonlc detergent content of the comp031t1ons of
the present invention without resulting in tackiness



“are the well known di ret hyl silicones and soaps, 15. such as sodiumtall ow
soaps, sodium hydrogenated tall ow soaps and sodi um stearate. In |arger
sprgportions such soaps may be enployed for their detergent contribution
t00¥ in substitution for anionic detergent, when such is present in these
20. conpositions. Wile in the broadest sense of the present invention
proportions are not critical, there are certygn proportions which are
hi ghly desirable for best functlonlng of the conpositions of the present

25. invention. Thus, the content of synthetic nonionic organic detergent
willl usually be mﬁthin t he range of 5 to 28% of the conmposition. Below 5%
i nsufficient deter SA:Y:? aac_gdéld C%eq:oa%lhtnlga%ei?é hgghugp_out 28% i s

the upper limt for noni nlc ent content.o e conposi tions of

the present |nvent|%FP§ﬁE§RiK'r%%ﬁﬂQNQi}Y|W“ﬁ&b%@ﬁe§§nthetéc aﬁalanlc
susceptibility to chddegeit tiwe a@f@m@uerﬁr efxqaablcbndeaaa%ahl prolaset he

synt heti c nonionic ter et ne oxi de c tio uct of a
hi gher fatty alcohdgg ﬁ%qﬁég%¥ gl %5 doﬁb ag ﬁh@ ege éragatnPs
present, the é#(uKﬂchﬁttdﬁ#qngenmIﬂslp;qsenh.lahaopxbgprnopa pheter&bl y 14
to 22% and nost prefeypbly ﬁwtml&a @s%O%mo]EQe E@QQEB'J.ghIQf tbngagani c

builder is normally 1n.the range o to referably being 30 to 55%
and nost 10. pref erdM ARG BF S kretfrﬂbéﬁ’ P(?°5’G%1 o t8. 2880, t Sh@sPFOPBFtiABse

conpositions cont aidé Nhcxafdini® builder is normally in the range of 10
_ : to 89%, preferably being 30 to 55% and most
St 10. preferably being from 35 to 50%, e.g. 39% to 45%.
' For those compositions corntaining sodium
tripolyphosphate as the principal builder the
proportion thereof will usually be from 30 to 55%,
_ preferably 35 to 50%, e.g. 37% to 43%. Normally
15. sodium silicate is present with the polyphosphate
and the proportion thereof will be from 1 to 10%,
preferably 1 to 8% and more prgferably 2 to 4%, e.qg.
about 2 to 33%3. However, in some instances larger
proportions of silicate may be employed, usually
20. when instead of polyphosphate being present, in
non-phosphate formulas, zeolite, carbonate and/or
-bicarbonate are present instead. In such instances
Nt the silicate content may be from 2 to 10%,
preferably 3 to 5%. The contents of carbonate,
25. bicarbonate and zeolite Vary according to the
formula of the particular composition being made.
When zeolite is utilized with tripolyphosphate it
will norm&llyFbe?present in a proportion about 1/5
to 1/2 that of the ttipOlyphoéphate but up to an
30. equal proportion of zeolite ﬁay sometimes be used.



tri pol yphosphate as the principal builder the proportion thereof 3w |+ -
usually be from30 to 55% preferably 35 to 50% e.g. 37%to 43% Nornally

15. sodiumsilicate is present with the pol yphosphate and the proporti.on A
thereof will be from1l to 10% preferably 1 to 8% and nore preferably 2 to®
4% e.g. about 2 to 3% However, in sonme instances |arger proportions of
.silicate may be enployed, usually 20. when i nst ead of pol yphosphate bei ng
_present, in non-phosphate fornulas, zepjite, carbonate and/or bicarbonate
“are present instead. In such instances the silicate content nay be from 2
to 10% preferably 3 to 5% The contents of carbonate, 25. bicarbonate and
zeolite vary accordlng to the fornmula of the particular conposition being

made. Wen ze Y, | lenormal |y be
present in a g+o£§rt ‘% ¥%§$ iﬁ}ég% é$g2#gf%§h¢£?%%ﬂé%hosphate but
up to an 30. 2e@ itﬁrwﬁkﬁt¢Q#P%#12e%$|f%ﬂ%m@ @RI nepr ¢fe xakeky 14. In
non- phosphat emoer@ozoslonﬁrép@:@ﬁé&er&ﬁg&&rMng@éJIiﬁeaaﬁléhéﬁsm.;y be from

0, 0,
S oi0, 2o P e LSRGl oud b FEGROE TR0 g SLPROSLE, L el phosphat e
proporti dhs 025%; cas buaytize €he gmbom;ms)omﬁtbidswxbmaesorrponoe/ntfoI hEahe
Corpeat | an by cra SOENE P RPEh WSl ol St i 2L
t her eof . V%eﬂriﬁenhowm"cl%t@bbrﬂe'ﬁ%r r%d" i’hetl}ﬁr%?%ﬁ e
of 5 to 50% of the composition,- preferably 10 to 30% o
and more preferably from 15 to 25% thereof. When o/
10. nonionio_de;qrgon;'is absorbed by:the perborate
hydrate photomioﬁographs show thaﬁfit.fil;shin
::roughnos§es on_the[su:faoes.ofdtye“perborate' '
pa:ticles,.:esulting in a substantially smooth
su:foged bead which flows better than do the .
15. relatively.rough perborate particles of the same
m01sture content. but not contain1ng absorbed.
nonionic detergent. While below 12% moisture
_co@tent the hydrate may ;oo readily release oxygen
~in the wash wgto;._in;éome instances such quick
20. release may be desirable and:therefo:e the moisture
content may be as low as 13 and the range of.such i
contents may be from 1 to 15% of,; to 14%. The o
lower moisture content hydrates within such range
may be more absorptive of nonionic detergent than
25. those of higher moisture content. . |
The proportion of moisture in the comp051tlons
of the prgseg;:1nvent1on_will normally be in the
range of 1 to 15%, and preferabiijess_than 15%,
~although it is oontemélated tﬁat-in_the presence of
30. certain components, such as zeolite and/or bentonite,
a higher moisture content limit may apply, e.g.
18%. Such moisture includes moisture in the sodium
perborate hydrate and



‘hydr at e p#ot omi crographs-show thatit fills in roughnesses on the surfaces
of the perborate particles, resulting in a substantially snmooth surfaced
Jbead which flows better than do the 15. relatively rough perborate
par®™cles of the sane noisture content but not containing absorbed nonionic
detergent. Wil e bel ow 12% noi sture content the hydrate may too readily
rel ease oxygen in the wash water, in sone instances such quick 20. rel ease
may be desirable and therefore the noisture ggntent may be as |ow as 1% and
t he range of such contents may be from1l to 15%or 1 to 14% The | ower

nmoi sture content hydrates within such range may be nore absorptive of

noni oni ¢ detergent than 25. those of higher noisture content. The

proportion of noistuyre.imnkd Si_tals f r Lov e} L LI
normal ly be in the ﬁgﬁﬁgﬂﬁFp%ﬁﬁ%?ﬁg(?55n§$5?g %?g%Pysﬁgggu#ﬁagp§g9§tﬁgk
although it is cont ésizatas whdch mayhalgoebenosesenso. decprafertedponents,

such as zeolite and/@nhfEHONJISEuEeNcOAentDISt 8T 8oCOB8CRAA! h8EE MaY

0 . ’

PBLY, 5,0, 18% Such ISt G4 TR KPR RabiRanes L EChOS ¢

hydr at es m@ichdnay'eﬁnasjy;‘pmmsgnsirAbpyeﬂémdeédraogefmftonﬁg%ueegcontent

oresens e oot ron P AL, Meh0 eV AdLuREL sqp Ly

i ndi vi dual adj uvant PHdd@nepenE Ag gr PTERPTFACR PPEpBFeRBATnBRagr @ er

than 10% e.g. 0.1 to 8%. Of course, the proportions of

Nt édjuvants depend on their nature anﬁ function so
ranjes for only a few components will be givén'
here. Normally, the proportion of soil release
promotion compound will be from 1 to 10%, preferably
'3 to 8%, which range is also suitable for a fabric
softening égent. such ap'bentonite._ Quaterna:y
ammonium halide fabric softeners may be present in a -
proportion from 0.5 to 43 and enzymes noimally
constitute from 0.2 to 2%. Activators for the.
perborate may be from 0.1 to 4% and anti-gelling and
anti-setting agents may be from 0.2 to 3%. Perfumes
and colourants will normally constitute from 0.1 to
13 and flow promoting agents may be from 0.5 to 5%.
o Anti-redeposition agents, such as CMC, may be from

0.5 to 3%, and dispersing agents, such as
polyacrylates, may be from 0.05 to 1%. PFillers,
such as sodium sulphate, which also serve to improve
particle properties and flow while desirably
affecting mixing of the crutcher slurry when it
contains sodium tripolyphosphate may be from 0.5 to
8 or 10%.



e.g. 0.1 to 8 O course, the proportions of adjuvantsi2zzpend ®on their
nature and function so ranges for only a few conponents wi |l be given here.
Norrmal |y, the proportion of soil release pronotion conpound mﬁll'be'from;y:
to 10% preferably 3 to 8% which range is also suitable for a fabric =
sof teni ng agent, such as bentonite. Quaternary anmoni um halide fabric
softeners may be present in a proportion fromO0.5 to 4% and enzynes
normal Iy constitute from0.2 to. 2% A&?lvators for the perborate may be
fromO0.1 to 4% and anti-gelling and anti-setting agents may be fromO0.2 to
3% Perfumes and colourants will normally constitute fromO0.1 to.- 1% and

fl ow pronoting agents may be fromO0.5 to 5% Anti-redeposition agents, such
as.CMC, may be fZanpaesprefsyrednfodmspér theginyentionstbe as

pol yacr yl at ga¢ #B¥%nke chnPBs?t@Bnt Sohi i Eeb! saaluauch as sodi um sul phate,
whi ch al so serve_to: |ngr ve partic ow whil e desirably

af f ecti ng mtFiRgl¥PhOS h@Fﬁtéﬁth§lBPE}gaﬁenwpicboHP&YH§°§BBPEﬁ1
tr|polyphﬁsmba&n EpyayedtieulBeadtﬁoSmorwiewasodeﬁZQ%Iltatene preferred
form of the_inv Is r o] es sodi um
tr|golyphosSHgtgggéﬁghgﬁggﬂﬁgs QSW% ﬁntﬁhE ﬁ ?g£#§ in spray dried bead
form wth do&emsegtlcoapesstlon COEEG1§§§|ﬁﬁpﬂuﬂphatéoﬁnoguch beads, and

whi ch detergaa&uﬁomgﬁhhteo mmhl peombL ey wokRab9¥a ey sedina sul phat e,

whi ch pr
ich p oﬁnggﬁt er mlx'%¥om Wthh ‘the spray dried beads are

_made and Wthh improves flowablllty of the ' Q;

10. com9081tion. .

In an lmportant embodlment of the present
1nvent1on the descrlbed comp031tions are packed in
hermet1cally sealed bottles, which resemble blow-
moulded bottles that are conventionally used to hold

15, lzquzd detergents. However, the present bottles,
which may be_of polymeric plasticsnor_glass,_are

20.

25,

30.



crutcher--m x rom whi ch.the spray dried beads are nade and mh%;é bgproves
flowability of the 10. - conposition. In an inportant enbod ﬁ of the
present invention the described conpositions are packed in hernetically
seal*8d bottles, which resenble bl ow noul ded bottles that are

conventionally used to hold 15. | iquid detergents. However, the
present bottles, which may be of polyneric plastics or glass, are 20. 25.
30. P12237 very preferably clear, so thdf7the attractive particles of

the product may be seen by the user. Oten the particles of the detergent
conposition are col oured, sonetines nulticoloured,-and it is 5.

desirable to be able to see them One may al so note how the product fl ows
and one can see thaeryt pde§erabilyadhear,t sot bhavathe aftraetivvt ai ner

Materials for the g TN v revi d [ he present
di scussion w || begﬁ?kaltcggst gi}lg.he 5%%2%%35&6%% %‘?&éoﬁ%}?@t geé]Lg'aloi ent

features of the boPfted &he PASFicdrAenSi bhe. dekergent | CRMRRFiLIN 1329e
characterised as naolewredckedmetthaki Melyicobokied, and hid hiss neck

Po a0 15 B "aq CHRSiRRB R, rRORRNERIFL RS hERE. TN AT AN e
openi ng therein i nhoWethgngsodnct fhows apdcome can see that it does
not adhere to the walls of the container. Materials
for the container have previously been described and
the present discussion will be limited to
10. disclosures of some 65 the salient features of the
bottles and their dimensions. The bottles can
fairly be characterised as narrow necked, relatively
speaking, with the neck generally being'round and of
an open cross-sectional area in the range of 2 to 40
15. sg cm. The hollow handle has a cross-sectional area
for the opening therein in'the range of 1 to 10 sq
cm. S _ S
The compositions of the present invention are
free-flowing, often fiowing through a suitable
20. restricted orifice at a rate about 70% or more of
- that of dry sand. At the least the flow rate is
C comparable to those of other free-flowing detergent
' powders. Thus, the bottles are readily filled by
automatic £filling equipment and the particles of
25. detergent composition easily £fill the hollow handle
portion. Of coursé, bottles without such handles,

" and containing the compositions of the present ~
invention, are also within the product aspect of the
ptesent invention. After the heat storage test

30, previously described,zana after cooling, the
compositions of the present invention readily £low



The conpositions of the present invention are free-flowygpspftenflow ng

t hrough a suitable 20. restricted orifice at ‘a rate about 70% or nore

of that of dry sand. At the least the flowrate is conparable to those of -
other free-flow ng detergent powders. Thus, the bottles are readily fllle&?-
by automatic filling equipnment and the partlcles of 25. det er gent
conposition easily fill the hollow handle portion. O course, bottles

wi t hout such handl es,” and cont ai ni ng 4 he conpositions of the present

i nvention, are also mnthln t he produt aspect of the present invention.

After the heat storage test 30. previ ously described, and after
cooling, the conpositions of the present invention readily flow P12237

t hrough t he handle and out .of the-bottle when such:is-tilted only slightly,
and flow at t@rosah fhe dandlea@ndy oute afnitiieabotitd® Whed suShnilarly, the
BF?S:JCt f1ows rtqélgﬂéd’,orﬂ?e%lri@htq%e aniad fll%wtn(at a rate ?@@'ﬁbxdf-t er thg g
ottle is rec ppe 'S ,S e a e ure, i s opened an

is placedllm rﬁ?ﬁxﬁﬁﬁ (§1 |II é&lqﬁrggg €1 of the :

acconpanyi ng:mh@nm@ow'ﬂwe:emmactdmes mbtt Icekconpdsmm oot of the 10.
Pressnt i nVediQn 4t iS¢ 'b@JdéieSHrsacfQ*&fafp%@ear sag(d_ongs g%nr equi re the

use of equi pnent, not-. norna e ‘deter. gent - ustr
course, therdd &R tﬂderté‘?‘cpﬁﬁéfé‘rﬁatist R&eBEL) BRsk ésh?éra&f"é H‘ﬁy be corrbl ned
with the corpnturtmmtpaasiftﬂdm Hs lllutdteacﬂemgndetqugenu ofnpdeition. It

may be blen%%%ompanylng draw1ngs. _

_ ~The manufacture of the compos1t1ons of the _ o/

10. - present xnventlon is essent1ally stralghtforward and '
does not requ1re the use of equlpment not normally
employed in the detergent Lndustry. of course,
there are different ways that the perborate hydrate
_may be comblned with the constltuents of the

15, _bleachlng detergent composztxon. It may be. blended
SW1th the other individual components, with the dry
powders. belng mlxed and with the 11qu1d components
being sprayed or drlpped onto the surfaces of the
mov1ng_powders. Thxs 1s not preferable because it

20. is. deslrable to have the compOS1tlon in non-dustlng
form, such as in beads of the type obtained from
spray drylng operatzons. Because sodium perborate
decomposes at elevated temperatures, such as those
that obta1n in a spray dry1ng tower (200 to 500°c)

25, the perborate will not be zncluded 1n the crutcher
mix and W111 be. post-added to any materlals that are
spray drled 'However, the perborate hydrate used in
the present invention may be mixed with spray drled
base beads containzng all or almost all of the other

30. components of the detergent com9051tion and then
have nonionlc detergent applled to the mlxture in a

L]
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wi th the other individual conponents, with the dry powders being m xed and
with.the |liquid conponents being sprayed or dripped onto the surfaces of
fheinging powders. This is not preferable because it 20. i s desirable
to hdve the conposition in non-dusting form such as in beads of the type
obtained fromspray drying operations. Because sodi um perborate deconposes
at el evated tenperatures, such as those that obtain in a spray drying tower
(200 to [err]) 25. the perborate wl| no!~be i ncluded in the crutcher
m x and will be post-added to any materials at are spray dried. However,
the perborate hydrate used in the present invention may be m xed with spray
dried base beads containing all or alnost all of the other 30.
|

conponents of the d 0Sk}).on. n . honj c detergent
applied to the nixtg%gggggé aguyﬁngi#gglgggn#gifd$§¥§%%95%§9 coating pan,
V-bl ender, zig-zag FrdAgodes; gidrzag ehengerner sinilanequipmantperborate

hydrate will be 'Ioaded" pyokbrasnyonedgepbarite iydidid disfplge at
(6]

el evated tenperaturg, usually,i e,rapge_of 50 to Jerr]. e, 0.
Cerr]s with the | oa LoBang " BitReneRtaRtdoreredaent st Liap i b aaF s of
t he noni onic, and tbkilevatedutéppatatova) t espal by uie, tive | tarype ok e Wd h

roomtenperature bagg.peags,to hCh .t he.des] I 41 4 t, of
noni oni ¢ det er gent, %Igf Eémgl, 9ﬁa§§€{r’e€?o§§| g' bvé{eﬁga%g%di.&f){%%@{%% ﬂfﬁnd

that as nuch as 309@8tenkeofofir8nke 30% cfg@nt 20e8C s IRtk ingnipnic,
absorbed into the paplotais Pydaate, Pattt6be céfpe Sty Ll Yodlimisissed,

thggé with room temperature base beads to which the
desired additional proportion of nonionic detergent,
if any, has previously been added. It has been
found that as much as 30% of the nonionic detergent
may satisfactorily be absorbed into the perborate
hydrate particle and, as previously discussed, the
solidified detergent covers pits on the surfaces of
the perborate particles, making them more readily
free flowing. Better absorption is obtainable when
the moisture content of the perborate hydrate is in
the range 1 to 15%, ‘with the range of 12 to 15%
being preferred, especially 12 to 14%, and with 13%
being most preferred. 1In a preferred form of the
Yt invention the hydration of the sodium perborate
' hydrate correspoands to 12 to 15% water in the .
hydrate and the proportion of nonionic detergent
absorbed by the sodium perborate hydrate is from 5
to 30% of the sodium perborate hydrate-nonionic
detergent particles.

In another embodiment of the present invention
the perborate hydrate may have nonionic detergent
absorbed into it and separately spray dried
particles of sodium tripolyphosphate, either



solidified detergent covers pits on the surfaces of the perborate
particles, making themnore readily free flowng. Better absorption is )
obt ai nabl e when the noisture content of the perborate hydrate is in the
range 1 to 15% wth the range of 12 to 15% being preferred, especially 12{
to 14% and with 13% being nost preferred. In a preferred formof the

I nvention the hydration of the sodium perborate hydrate corresponds to 12
.to 15%water in the hydrate and the gygportion of nonionic detergent
absorbed by the sodi um perborate hydfate is from5 to 30% of the sodi um

per borate hydrate-nonionic detergent particles. |In another enbodi nent of
the present invention the perbdrate hydrate nay have noni oni ¢ detergent

absor bed intﬁg?}aﬁ@ﬁ 5§paﬁﬂygk¥ﬁ§9rﬁ¥ d&iﬁ?l&ﬁi% Rh&s R&n?QﬂiH”‘

tripol yphosp elt or an rous, y simlarly have
noni oni ¢ det 8e4eREeRbs3PEREPEY Pﬁeﬁ?eabtﬂbEﬁﬁ“ﬁheth¢n4%me @bsorption is
about 20% f oabkbeptiofokypapenbaros ﬂaﬂ Bhéeas opebyphod @f nonionic

Comonent s vBbrh s ShagHaPul' PAHSE bF AERIDnE: dafgbbedfc", ' The® 1"
conposi si.on, cahtehtanpfbsuch HQQﬂBﬂtraSedbﬁotnﬁsboago%o i Fpemye t he

particle si 2enebdoeanl collbblieAth by ashigbdoiynakhe! berifug Par!ic! o
desirably bei e ran | eve Series which have

n
openi ngs 2389t38r163mm>e?aﬁ§ aérseg)c?*ae‘e?léb@éanmhmf%mm in

.agglomerated form so as to 1mprove the particle .
sizes thereof, wlth;all-or_substantlaL;y-all-the N/
10. Pparticles desirably being in the ran§e=of 8 to 140
mesh (U.S. Sieve Series which have openings 2380
to 105 microns across) (over 90% and preferably
over 95% by weight of the particles being in such
range). .If more than the allowable limit of .
15. particles is outside such range, screening is
employed to -remove them. For purchased materials
specifications'will-be-set so that the particles
will be in the desired size range. The mesh sizes
given above correspond to U.S. Sieve Series screen
20. numberé. : : '
The advantages of the present.invehtion have
already_been referred to. - Primarily, a caking _ o/
problem which could seriously interfere with
marketing of bleaching nonionic detergent
25, compositions in sealed bottles has been overcome.
By replacement of sodium perborate tetrahydrate with
the lower hydrates, in accordance with the present
invention, stability of the product against such
" caking and prevention of.the development of poor
30. flow properties and tackiness are achieved. 1In



“over 95% by weight of the particles being in such range). |f nore than the
allowable limt of 15. particles is outside such range, screening is
ienQpred to renmove them For purchased materials specifications will be
set™so that the particles wll be in the desired size range. The nesh

si zes .gi ven above correspond to U S. Sieve Series screen 20. nunbers. The
advant.ages of the present invention have aIQQ dy been referred to.
Primarily, a caking problem which could seriously interfere with marketing
of bl eaching noni oni c detergent 25. conpositions in sealed bottles has been
overcone. By replacenent of sodium perborate tetrahydrate with the | ower

hydrates, in accorqﬁﬂf w th e t ] QN bi |.i f the
product agai nst suc _éﬁ?&%% é%%ﬁﬁggbéh |5%ﬂ%§g%ﬁ§ 38@%?0%kg%¥t§t poor 30.
fl ow properties andhseids@oreamendeanic d¢tergent,gdargesnqupntibiest he

perborate | ower hyds@tsadadsdtirgaite daghivaniiaciaiendent tnkakefpodi@nbht i es
of such detergent gﬁ%#be i ncluded i n_t.he conp05|é|on wi_t hout ,causi ng
caki ng, poor flow RopsiGanaing; cakigg., poet fdoW,32R SaFKLREEE-hydr at e

i ncl udes about5 50%Berause tthee lowege pedbaratiec hydriteatiaclatieahgtoate | ess

can be used and ot qﬁgg$ :S,eC i L.p t ' he product to
further inprove it?‘%’nar ac gﬁlﬁec?}}%%ﬁusq?‘g?hgﬁ% ﬁgfbrggégﬁt 10. is an
i nproved and st abl EFRANKATAHA dieafasamPeddsedeans| 048R NGOPPEPRRERes of

the correspondi ng oW Qsd tiritir go1at@d inS AtieU Prauler abe fugthabydrate
improve its characteristics. Thus, the final result
et 10. is an improved and stable product which has the
' desired bleaching properties of the corresponding
compositions based on sodium perborate tetrahydrate
and is of excellent detergency, equal to that of the
- perborate tetrahydrate compositions, while being

15. non-caking, free-flowing, non-tacky, more absotptive
' of nonionic detergent and better able to provide
flexibility of formulation, due to the "hole" left
in the formula by elimination of the water of
hydration of the tetrahydrate. '

20. The invention may be put into practice in

- various ways and a nﬁmbg;'of specific embodimeﬁts
will be described by way of example to illustrate
the invention with reference to the accompanying
examples and drawings, in which:

25, Figure 1 is a vertical eleva;ional'viéﬁ.of a
packaged bleaching detergent composition of the
present invention being poured from its container
after storage at elevated temperature;

' Figure 2 is a side elevational view of a
30. “control" composition, like that of Figure 1 except



and is of excellent detergency, equal to that of the perborate tetrahydrate
conposi tions, while being 15. non-caking, free-flow ng, non-tacky, nore
absorptive of nonionic detergent and better able to provide flexibility Otf'
~formulation, due to the "hole" - left in-the fornula by elimnation of the -
wat er of hydratlon of the tetrahydrate. 20. The .i nvention may be put
Into practice in various ways and a nunber of specific enbodinents will be
descri bed by way of exanple to iIIust;&ie the invention with reference to

t he acconpanyi ng exanpl es and draw ng$¥y n which: 25. Figure 1 is a
vertical elevational view of a packaged bl eaching detergent conposition of
the present invention being poured fromits container after storage at

el evated tenpepat phe: eﬁpﬂayﬁegt' 8f aséaé@m ch&¥BbELE8 té’tfél‘h?dﬂ
"control" conposition, T ure: 1 except for the enploynent

of sodi um perB8r 5he PE??ehyasa?emaen?ﬂ » PYRLER; FRNRSERB RPRUEShi ch cannot
be poured frofrohsibstbbetbét &ftbri bgingoseored £t cybéestédnperature, and

5. Fig fl di agram of a process of the present i nvention
In Figure 1. ag%ggggég?gﬁt g¥%st|c bottle 11, made of -

poIyneth?lnethacryFagerepélyvlhyfleﬂl@*#@eampefyetRQOGQQSowf othe
pol ypr opyl ene fgséh£U§gg§hggogo contai ni ng a non-caki ng, non-tacky,
free-flow ng Ieacgln artl uIa%gaggtgégent faQPEE'éééiiéslff t he present
i nvention, seen fl o tﬂe P Al '
made of polymethylmethacrylate, polyv1nyl cnlorlde, L
polyethylene or of polypropylene 1s illustrated . EJ _
10. conta1n1ng a non-caklng, non-tacky, free-flowing
' bleachlng partlculate detergent compos1t10n 13 of
the present invention, seen flowing from:the“:_
threaded neck lS_of_thefeontainer_to form a stream
17 of detergent oomposition particles. It is to be
15. noted that the detergent compositiondparticles flow
freely through the neck 15 despite the fact that the
bottle is be1ng t1lted at only a relat1vely small
angle, namely about 20° Also,_lt is to be noted
_ that the flow of the detergent. composltlon proceeds
20. readzly through the relat1ve1y restricted hollow
handle portion l9_of the bottle. Furthermore..lt is
to he seen:that the composition leaves the end wall o/
21 and the bottom 23 free'of particles when the
detergent composlt1on is be1ng dispensed, which is.
25. ev1dence of the non-tacky nature of the product.
The pour1ng of the detergent comp051t1on illustrated
takes place after coollng of the contents of the
bottle to .room temperature, subsequent to storage of
~ the sealed bottle isealed air;tight and moisture' _
30,' vapour-tight with a plastic screw cap, not shown) at



t hreaded neck 15 of the container to forma stream 17 of deteP§@ag7
conp05|t|on particles. It is to be 15. noted that the detergent

osition particles flow freely through the neck 15 despite the fact that
the ottle is being tilted at only a relatively small angle, nanely about

Also, it is to be noted that the flow of the detergent conposition
proceeds 20. readily through the relatively restricted hollow handl e
portion 19 of the bottle. Furthernore, it to be seen that the
conposition | eaves the end wall 21 and the bottom 23 free of particles when
the detergent conposition is being-dispensed, which is 25. evidence of the
non-tacky nature of the product. The pouring of the detergent conposition
illustrated takes pl&G@P&tﬁéﬂrsoeflA§°6ff@heacaﬁthm§soﬁﬁfQ¢ﬂaWﬁﬁkﬁe to room

tenperature, subseggggl EOpSEQEBHGoEfth@ec§§@eﬁgsb@ﬁé'éhpfﬁyed“térr tight
and noi sture 30. astic, screw ca not shoﬁn) at

,
P12237 a tenperatu#éeBHeFéPg]PF6P°§eﬁe€P6db8¥t¥%dVa ialgqd And portion
of the contents maSubspbu;ﬁdl?OWaeanedpeneg por phseishéhaid®] t IThevas

reseal ed a subse e r e S T.

contents we%?e stil ?Bﬁg%h)ég‘ﬁ’?%re ggfpf e{’R ?'%HM% én#l f"r__eeit}f El312(”'{171eg bottle
11', identical with thaﬁnoflﬁugaré EhehEchbealh cleEHtIQﬁﬁu%%Wh;Q#at .
"control " detergenpgCcpngaget D.th351nge§aﬁéék’ isk émm{@@md&&mlﬁ gure

Gompostti on i nat eadSbFEERBEGAREAREH BB B o %ﬁ ChF Fpe e e e
composrtlon of Figure 1 except for the 1nc1usxon of |

10.  sodium perborate tetrahydrate in'the composition
instead of the sodium perborate hydrate utlllzed in
the.present znventzon. Such bottle, with the
contents thereof sealed 1n31de, had been subjected
to the elevated temperature treatment'mentioned for

15,  the product 8hown in Flgure 1, and composrtron 25'

* in the bottle had caked. 1In some instances '
llqulfactlon of the control compos1t1on has been
noted. The contents could not be readlly dlscharged
from the bottle 11' after cooling to room _

20. _temperature, even when the bottle was held with the
dzscharge openlng thereof at the bottom, as
illustrated. When the bottle was vigorously shaken
eome material could be dispensed but the bulk of it
remained caked, poorly flowing and tacky. It is to

25. be noted that the particles of the composztlon have._
formed a solid mass, the bottom of Wthh is at the
surface 26, and that the volume 28, below such
surface is empty.

In Flgure 3 base detergent beads, comprisxng

30. builder, adjuvants and a relatively small percentage

' of moisture, are produced by crutchihg an aqueous



t he present

for 15.

I nvention. Such bottle, with the contents thereof seal ed
I nsi de, had been subjected to the elevated tenperature treatnent nentioned

t he product shown in Figure 1, and conposition 25 in the

bottl e had caked. In sone instances |iquifaction of the control
has been noted. The contents could not be readily discharged
fromthe bottle 11' after cooling to room 20. t enperature, even when

conposi tion

_.the bottle was held with the dischar

illustrated.

Wien the bottle was vig ously shaken sonme nmateri al

axopeni ng thereof at the bottom as

coul d be

di spensed but the bulk of it remained caked, poorly flowi ng and tacky. It
be noted that the particles of t he conposition have forned a

is to 25.
solid mass,

28, be|OM/SUC

ace Is e ure 3 base detergent -beads

Eﬁsur%EOHEQfothﬁﬁh'?oﬁéoh@ﬁtﬁ“ %aﬁe gﬁtcﬁgg §§aLphhe vol ume

—

ot

conpri sing 369951ngbﬁh?d§F“t§EFHvathtana gPFayadryery3 naf¥°percentage of
moi sture, arahaeaduﬁadaE¥ieéatsasagbaaaaqaeeuabtalﬁéatsh&rfaathf such

conponent s in

e cru €

spray dryer

P E o wni BrBARBUREL ST o ¥BREE1 BoEheY SpEe BEAPACHE EnoprekteBes bl ander 57
mherelnStheyoﬁrsodnundparbbrpaethgdeaté in stcendancepeitbrthe hydrate in

%Qshﬂ% Ehgéﬁﬁﬁgh”%ﬁﬁthoﬂa$ﬂ'8985§§§c”8€£ é?ngetefgent

accor dance
absorbed in

uch or at e-nonl oni ¢

f eedi ng nonléhﬁerbeﬂeﬂgeﬁbemrn 5qu|EeﬁPaFétefﬁeﬁianhenﬁeh?EQGEFergent
suppl y tank pﬁrtlaiekoaﬁarﬁidégbﬁnﬂeadXhégnaﬁﬂaﬁﬂéUde@&rgéﬁ@[eiﬂ t he

10.

15.

l1qu1d state, from a nonlonlc detergent supply tank
27 to spraylng and m1x1ng apparatus 29 whereln the
non1on1c detergent is sprayed onto mov1ng surfaces
of the sodlum perborate hydrate. whlch was fed to
such apparatus from a bin 31. Varlous other
detergent compos1t10n components may also be
1ncorporated in the com9051t10n 1n the spray1ng and
mixing apparatus 29, the crutcher 33 or the blender

) 37, . such as perfumes. enzymes,;sozl release _

20.

promotlng agents. stab111zers. actxvators,

.colourants. fabr1c softenlng agents and flow

promotlng ingredlents. The des1red product is

__removed from the blender, preferably contlnuously,

through an outlet represented by the line 39, and

' proceeds to packlng, warehouslng and shipping._

25.

30.

Examples of spec1f1c embod1ments of compos1t1ons _

in accordance with the present 1nventxon will now be

descrlbed to 1llustrate the 1nvention with reference
to the accompanylng examples. Unless otherw;se
indicated all parts are by weight: and all
temperatures are 1n °C.

I ¢l es are made by

Q/

-



"noni oni ¢ detergent is sprayed onto noving surfaces of the sodi um perborate
hydrate, which was fed to such apparatus froma bin 31. Various other
Jdetergent "conposition conmponents nmay al so be 15. incorporated in the
coﬁbﬁsition in the spraying and m xi ng apparatus 29, the crutcher 33 or the
bl ender 37, such as perfunes, enzynes, soil release pronoting agents,
stabilizers, activators, colourants, fabricéﬁsftening agents and fl ow 20.
pronoting ingredients. The desired product renoved fromthe bl ender,
preferably continuously, through an outlet represented by the line 39, and
proceeds to packing, warehousing and shi pping. Exanples of specific

enbodi ments of conpositions 25. |n IO 9 AM 1ithe present invention
' reference to the

wi Il now be descri bed t%"&éﬁt
acconpanyi ng exanpl es. furte & éﬁ/\nasé’qmrﬂﬁ‘dépéd%alm%&r-ts are ‘by wei ght
and all tenperatures ar Examgle A EXAMPLES 1A to 1l. Exanple 1l is a

conpari son exanpl e. Exanpl I avi ng _the conposition
5. given in Table 1. TAl %éngﬂ“i%ﬂﬂgﬁg h%vna tﬁe °°gP°31t1

Parts [err] 3 given in Table l-- 54.3 Sodi um sil'i cate
([err] _ 6.8 1QA3L§OQ|un1tr|polyphosphate [err]
42.7 Component : " Parts
Waterl - '54.3
Sodium silicate (Na20:8i049 = 1:2;0)2 | 6.8
N 10.  Sodium tripolyphosphate (hexahydrate)3 ' - 42,7
Sodium carboxymethyl cellulose (detergent - 1.5
grade) ' ' B
Magnesium silicate (flow improver) o - 0.5
Fluorescent brighteners : : i 0.3
15. Colourant (blue dye and pigment) - 0.04
- ' 106.14

Notes on Table 1l:
l. City water of less than 150 p.p.m. hardness as
_ (CaCO3) or deionized water
20. 2. 44.1% aqueous solution .
- 3. Other hydrated STPP may be subtituted
A crutcher mix of the above formula is made by
At adding the various components to the water thereof,

_ which is charged to a standard detergent crutcher,
25. and the mix is heated to a temperature of about
50°C. It is then spray dried in a conventional
countercurrent spray tower with. the tower temperature
being about 350°C. During drying enough water .is
removed from the product so that its final moisture
30. content is about 16%. The.sprayfdried-beads-obtained



Sodi um car boxynet hyl cel |l ul ose (detergent z Magnesi um
0.5 Fluoresceﬁgiggs h

silicate (floew inprover)
0.3 15. Colourant (blue dye and pignent)

teners
0.04 106.14 7.

Notes on Table 1: 1. City water of |ess than 150 p. p. m hardness as [er#f
or deionized water 20. 2. 44. 1% aqueous sol ution 3. O her hydrat ed

STPP may be subtituted A crutcher.
addi ng the vari ous conponents to the wat er thereof,
standard detergent crutcher,

about 50C.

tower with the tower tenperature belng about [err].

water is renmoved ron1 he .product ,sq t hat |ts final, noi_sture 30.
about 16% THESs {08 NG RAL s, &ybstaptiadiviad i Ofe- f | owi ng
" particles sulghtiait |aa:ld wialhinoft hehirahge @£wist ition 1410 medho€uQs .8 to 140 nesh

@¢E;§My#g§ @@&%hpgggbn%%e%igghtQ3%ﬁ5t5;§8§ns across), with

(U. S Sieve

over 75% of- the partic
(U.S. Sieve gaqnayaM@cswswavewuﬁ@npwgg 5% of the pactdsdescross).

m x of the above formula is made by
which is charged to a
heMxisfwmedtoatamaauneof
It is then spray drled |n conventlonal countercurrent spray
During drying enough

content is

of 20 to 80 nesh

To 56.9

parts.of thepeingy witiad Reedsander ofane added Jaésﬂar(stof s§@deum perborate
hydrate Whlcgerles which have openings 844 to 177 microns -

10.

15.

20.

25.

30.

across). _ =
To 56.9 parts of the spray dried ‘beads there

are added 17 parts:of.SOdium'getborate hydrate which
~ has a moisture content of about 13%, 1 part of a

phosphoric acid ester of a mixture of approximately
equal parts of cetyl and stearyl -alcohols, and 0.8
part of enzyme (Esperase (Registered Trade Mark)

4.0 T). To this mixture there are added 16 parts of
a condensation product of ethylene oxide and higher
fatty alcohol (7 moles of ethylene oxide per mole of
higher linear fatty alcohol of 12 to-15 carbon
atoms) which is at . a temperature of about 60°C, and
the addition is by spraying or dripping the nonionic
detergent onto the tumbling particles of the other
components.: The composition is mixed until the

-nonionic detergent is satisfactorilyidistributed

over the various particles and is absorbed by thenm.
During mixing 0.4 part of perfume is added. When
mixing is complete, which takes about ten minutes,
the product is removed from the mixer (screened; in
some instances) and is filled into clear
polyacrylate bottles having hollow'handles and
relatively narrow necks, which bottles are then
sealed, cartoned, warehoused and shipped.

+*



10. has a noi sture content of about 13% 1 part of a phosphoric acid
ester of a m xture of approximtely equal parts of cetyl and stearyl

al cohols, and 0.8 part of enzyne (Esperase (Registered Trade Mark) 4.0 T).
To tfiis m xture there are added 16 parts of 15. a condensati on product
of ethyl ene oxide and higher fatty al cohol (7 noles of ethylene oxide per
nmol e of higher linear fatty alcohol of 12 to A% carbon atoms) which is at a
tenperature of about 60C, and the addition iS by spraying or dripping the
noni oni ¢ 20. detergent onto the tunbling particles of the other
conponents. The conposition is mxed until the nonionic detergent is

satisfactorily distribut feddiB 0 tig S ot hed by
them During mxing 0.4 egrﬁ)\ﬁf éer :’fﬂgﬂe%éﬁ:g%gft Bbﬁ%sq%goh mgﬁ% :%igngf
conpl ete, which takesa%’tﬁﬂte% éﬁﬁ’ﬁ’ﬁht"é@ size ﬁﬁ@&&c@rﬁéfipéﬁé\\'eawﬁsmfpne

m xer (screened, in eQiMespriy AR citbdrents (el Beeboirate Beue%?l ate
bottl es having hollom/handles and reI%E%vel narrom/necg h botfles
are then 30. sedMARPL k¢ (ﬂﬁ%ﬁaaﬁ& 28)i-ppdf. 18" 73The

bl eachi ng det er gent dnmqm toﬁ)rﬂ.ﬂacka/ccs @indpdist ifrlees fwowling.t h®hei ze range
previously given forplt cscp aq,?;mop%t éf(ttg BSE‘BBB?EE starting

mat eri al was al so of suc S|ze 7 g/cc, and

is free flowing. T Eﬂm zﬂfn§°§t}6'ﬂ‘t tﬁWéVPhﬁépﬁéﬁP@nﬂ-Z%d@fergent ,
46% of sodiumtri pO|WC&miaine,pe1:Wtd Iy aradieyMBRe b0 uhY 125 8at8%0 Of

sodium si|icate, 1% of phosphoric ester, 1% of sodium carboxymethyl

e 10. cellulose, 0.9% of enzyme, 0.5% of flow promoter,
0.4% of perfume, corresponding minor percentages of
the other adjuvants and about 13% of moisture
(including that in any hydrates from which it is
removable at 105°C). -

15. When the hermetically sealed container of the
bleaching detergent composition of the present
invention is subjected to a stability test, by
being kept at a temperature of 43°C for a period of
four weeks, the product passes the test. In such

20. test the bottle and contents are allowed to cool
down to room temperature before the bottle is opened

o and then the contents are poured out of the bottle.
~ It is noted that they pour relatively easily, do not
cake and do not adhere to the walls of the bottle.

25. By a standard test employéd to measure flow rate
(wherein the particulate material being tested is
filled to a certain height in a jar equipped with a
restricted orifice over the open1ng therein and the
Jar is inverted and the time to discharge its

30. contents or a portion thereof is measured and



1% of phosphoric ester, 1% of sodi um carboxynethyl 10. cellul ose, 0.9% of
enzyne, 0:5%of flow pronoter, 0.4% of perfune, correspondi ng m nor

per cent ages of the other adjuvants and about 13% of noisture (including .
that in any hydrates fromwhich it is renovable at 105C). 15. When t e
hernmetically seal ed container of the bl eaching detergent conposition of the

o~

- .present invention is subjected to a stability test, by being kept at a

~tenperature of [err] for a period of @r.weeks, t he product passes the
test. In such 20. test the bottle and contents are allowed to cool down to
roomtenperature before the bottle is opened and then the contents are
poured out of the bottle. It is noted that. they pour relatively easily, do

not cakeI and d&nmeac&&rifﬂxé cide vkl dSEadt it Eiddimar f:%(n a st alndgrd
test enpl oyed ur.e at rein t rtic mat eri al being
tested is fi ki id ‘feos iaertéafl)\# éﬁwc’laumearohédfﬁa arestricted
orifice over smkﬁmmmim Sizahdudhe flow |nhmvfmn ézhaarhie{dnm-tl me to
di scharge itsjgp %ECt %“éﬁt’s Hngo ¥ {drd b m{ﬁ)fm&mw&%d abdfhe  conpared

to the ti i SC e fromthe test ja the sane vol une of
dry sand %‘? sﬂ?ﬁ ‘?:f| Z%%s??c‘?‘i"f I (ﬁﬂ%t’@‘%‘brﬂl%é‘%*‘%’ch i ng
det er gent corﬁmtseltiaars Qiré i‘pcmréa/&uamrthés a;imutbcﬁ:tle Wb that of the

dry sand. Evely vp Hpe J}p%eﬁwt%ifll S reaqla]ﬁgg %{;\ Qpen bottl e

while still warm ey flow mca ana yses the active
oxygen conterﬁhiﬁ qhﬁe wimg a@:@gﬂg content of the perborate has -

A



ot di mi ni shed during storage and also the [err] content of the

pol yphosphate has not been decreased. The product is an attractive
dreg-flowi ng detergent conposition which can satisfactorily wi thstand 5.

el evated tenperatures likely to be encountered during normal warehousing,
shi ppi-ng and storage before use. Wen tested in |aboratory, comercial and
hone washi ng nachi nes wherein washing is c dpcted at el evated tenperature,
e.g. [err], the 10. conposition is found to have excel | ent washi ng and

bl eachi ng properties against normal |aundry soils and agai nst vari ous
stains. Such properties are retained during the normal use of the product,

whi ch invol ves repe d and cI05| 93 of 15. _acrylate
bottle, and the proghgtdgggg#ggéﬁo uﬁéﬂ?na ﬁ%%et%%iygﬁﬁ% ?Qﬁuﬁ? flomable
during such repeat egonsenst Eﬁahbeepolfphosnhaﬂ%éhaiBﬂbtnbennndecxzhasd
perborate hydrate i$na0p rbSQEECQQ by 9&@9&@9&&11 fwéﬁff&u%'% e‘%Uae of

noi sture contents of 12 and ess 1y
the same results obfgpﬁoﬁﬁal?ﬁe %%S%UE?“ngaﬁbﬁﬁﬁﬁﬁHFﬁ}XNF¥ﬂn§Rﬁ
tenperature stbBrageelrvatectlenparatuees. 1 fkely ato s Wrcowite rda

obt ai nabl e when i nshgggngf {)pﬁago‘géygqlé ona“ll’ypmlop%ﬂbélta%‘% cmax{ﬁuﬂr?:t gf .

approxi mately equal part unlcar 't an
substituted (Exanpl Befereons@nenhenftestedein r}aboratanins plonmerncial

substituted by hydrah@dhdge! wa&hig 3Rack 2096 WaeF e i JB@HfHé‘%@ (Exanpl e
1F). However, the conducted at elevated temperature, e.g. 75-90°C, the
St 10. eomposition is found to have excellent washing and

bleaching'preperties against normal laundry soils

and against various stains. Such properties are

retained during the normal use of the product, which

involves repeated openings and elosings of_rhe:poly—
15. acrylate bottle, and the product remaihs non-caking,

non-tacky and readily flowable during such repeated

uses.

Examples 1B to 1F
' When 13% moisture sodium perBorate hydrate is

20. replaced by other such hydrates, such as those of

moisture contents of 12, 14 and 15% (Examples 1B, 1C

and 1D), essentially the same results obta1n and the

product is non-caking on elevated temperature
storage in sealed containers. Sxmilar results are
25. obtainable when instead of the sodium trlpolyphos-
phate a mixture of approx1mately equal parts of
sodium carbonate and sodium bicarbonate is
substituted (Example lE) or when half of the tri-
polyphosphate is substituted by hydrated Zeolite 4A
30. (20% water of hydration) (Example lF). However, the



30 flowability of the non-phosphate product is not as good as that of the
S primary product of this exanple. Exanple 1G Results |ike those of Exanple
1A herein are 5. al so obt ai nabl e when no flow i nprover is enpl oyed \H> .
(Exanple 1G, but flowrates will be somewhat di mnished. Exanple 1H o
~Simlarly, when the only conponents are the 10. perborate hydrate,

tri pol yphosphat e, nonionic detergent and sodiumsilicate, in the
.proportions shown in Exanple 1A an qgggllent detergent is obtained but the
vari ous desirable properties of the adjuvants are wanting. 15.

Exanpl e 1I Wen the 17 parts of the perborate hydrate of Exanple 1A are

repl aced by suff|C|ent sodi um perborate tetrahydrate to have the sane

active oxyge [Holall] ¢ e ested by the
met hod pFEVIghS esc bedqﬁgfeln %hog%%%bgl?&°h§CQb3%d%9§ ggke badl y and
in some insté& as, cﬁl‘iad'— ey the FFdBaryd PERONGt BE SRS eraPdL -t hi s

control" conposi tHixdmplel NS, |t |s conS|dered that the control conposition
Is 25. unaccepta a ontainers, like the
bottl es that haveﬂéﬂﬁﬁﬁﬁ;%ﬁ °sﬁ g%?P? cgﬁsﬁ'gfé& f%8t the contro
i s unac8ept aldllsd mbumamebanhenemocérlpunsmrmrans egpdoyed-tight .
(Example lG), but f£low rates will be somewhat.
d1m1n1shed

_ Example lH “

_ Slm1larly. when .the only components are the : \)
10. perborate hydrate, tr1polyphosphate, nonlonlc
detergent and sodlum silicate,_ln the proportions
_'shown in Example 1A, an excellent detergent 1s
obta1ned but the varlous des1rable properties of the
'adjuvants are wanting.
15,‘ Example 1I
When the 17 parts of the perborate hydrate of
Example 1A are replaced by sufficient sodium

perborate tetrahydrate to have the same active
oxygen content and the product resultlng is heat

20. 'tested by .the method prevxously descrlbed here1n

: :such product is found to cake badly and in some ,
lnstances 11qu1d may be observed among the particles o/
of this “control“ composxtlon. Thus, it is
considered that the control compos1tlon 1s

25. unacceptable for commercial use in sealed .
conta;ners, 11ke the bottles that have been
mentioned._ It is also con31dered that the control
is unacceptable for use in barr1er cartons_wh;ch are
moisture-tight. | |

30.



"30. EXAMPLES 2A to 2D Exanpl es 2C and 2D are conpari son exanpl es. Sodi um
perborate tetrahydrate particles of sizes in the 8 to 140 nmesh range (U S.
.Si eve Series 5. whi ch have openings 2380 to 105 mcrons across) are
parH’aIIy dehydrated, to noisture contents in the range of 12 to 15% by
controll ed heating, as by fluidized bed heating or by passing themthrough
a heated pipe at a controlled flow rate. i@g such 10. heating
operations the particles swell slightly but=at the conclusion of it they
are wthin the desired size range (8 to 140 nesh) and of desirable density
(about 0.5 or 0.6 g/cc) so that the final product nmay have a density of

about 0.7 g/cc. Particles so 15. Mﬁm )éedﬁ sorbents for
noni oni ¢ detergent, as described her tergent |ike that
described i n Exanpl e 1A ExampleeRq @nd 3] anedl dompardisen eFampdes.absor bed
in the perborate hydrat esg@fun Pe¥bdbatRei it réfhy a:%&reaxﬁ@tq&tlgsswh
particles while th are kept m)t 1.0 pan nul.at or. coater.
| nstead of the de_sc %&1 He‘{be“??aﬁ‘ E@"@%p%argd \?&F 8u§e(51"ﬁér
types of m xerS, i m}himh ri@velodpemdugk 2380 Bey 105X emd cxhs\/acapds)i greag
lr31|>(?2(rje<rarsrpl oyed |s #’% ﬁﬁvﬁy not ten&rt%%ggegpgnkﬁgfgﬁpgﬁﬂgsr o
‘aggl oneration of theaqas t9%|k% to |45% ¥ qandnided heatdmdonRE 8¥t er gent -
perborate hydrate periidifsa ddainest dE dr o passing them through a
heated plpe at a controlled flow rate. During such
N 10. heating operat1ons the particles swell slightly but
at the concluSion ‘of it they are within the desired
" size range (8 to 140 mesh) and of desirable density
(about 0.5 or 0.6 g/cc) so that the final product
may have a density of about d 7 g/cc. Particles so
15. made are employed as sorbents for nonionic detergent,
‘as described herein.
‘A nonionic ‘detergent like that described in
Example 1A is heated to 60°C and is coated onto and
absorbed in the pérborate hydrate.particles'by being
20. sprayed onto such 'particlee while they are kept in
motion in a pan granulator or coater. Instead of
. the described equipment there may be emplqyed
N ‘various ether'types of mixers, including inclined
drums, Day mixers and V- and zig-zag blenders.
25. Mixing may be continuous or batch. The type of _
bender or mixer employed is one which will not tend
?tp cause disintegration or agglomeration of the
particles. It is found that the nonionic detergent-

perborate hydrate particles obtained are free

30.




30. flowing, of the desired particle size (8 to 140 32 nesh) and

snoot her in appearance than the perborate particles were initially. Wen
the noisture content of the perborate is |ess than 12% (Exanple 2B) and \)\
such experiment is repeated good nonionic absorpti.on 5. is al so -
obt ai nabl e but when the noisture content is higher than about 18% ( Exanpl e
2C) sorption is nuch di mnished. For exanple, sodium perborate tetra-
hydrate (Exanple 2D) is not a good a beer for nonionic.detergent. 10.
"The sodi um perborate hydrate, contai il ng about 30% of nonioni ¢ detergent
(total basis), is mxed with spray dried detergent base beads |ike those of
Exanpl e 1A after such base beads have been m xed with the bal ance of the

fornul a, exc erfn‘d”%mo&herwfnha@kkg‘ﬁ’gﬂﬁg B8R0 HBUpelBokhgel O MUl a for

t he - noni oni c ter ent - previousl perborate. Subsequently
perfune is mPaEdicleswer™ é-lmﬁ‘-\?é-léfr- nﬂf“@“mtﬁﬁt BOigtRrRg canteYSm

tﬁmoerature TdiGtMeo dratreeady leeis lt&ﬁhagIZI%g(E&@.mpl\ehQBh madeffected in
t he manner

desc l e 1A._.The pSane
conposi tion & c&h&? 5F1Ef 3 IRPS3 e@gﬁée % lgggﬁlﬁﬁﬁggygqgsorptlon of
non|on|§~detemg@d@cbpbwhenp@ﬂMOMNﬂeWD@R thedmedstyxet conssnthdsabsor ption

of the bal angg gifer! RG1aR0RLAULC 184! Q@.&%&bld_-urzcgg sBRpIfiaa: Yeenlbaceeds nore
readlly The pr.oduct of these Exanples 2A an IS re5|%lant to

deconp03|t|oﬁ%%ﬁ?%ﬁﬂ%ﬁﬂoﬁgFiGﬁamp e, sodium perborate te
hydrate (Example 2D) is not a good absorber for

nonionic detergent. _ : . \or
10. _ The sodlum perborate hydrate, contalnlng about
' 30% of nonionic detergent (total basxs)._ls mixed
w1th spray ‘dried detergent base beads lxke those of
_Example 1A after such base beads have been mixed
with the balance of . the formula, except perfume,
15. with allowance being made in the formula for the’
nonionic detergent prevxously mlxed w1th the
perborate. Subsequently perfume 1s mixed in and
after five or more m1nutes m1x1ng at room
'temperature the product 1s ready for packaglng,
20. which is effected in the manner descr1bed for
“Example 1A. >
The product made is of the same composztlon as o/
that of Example iAa but because of prelimlnary
absorpt1on of nonlonlc detergent by the perborate
25. hydrate partlcles the absorptxon of the balance of
" the nonlon1c detergent durlng manufacture proceeds
more read11y. The product of these Examples 2A and
UZB is reszstant to decompos1t1on and deterlorat1on
at elevated temperatures by the test method
-+ 30. prev1ously described. It is non—caklng and free



‘at el evat ed tenperatures by the test nmethod 30. previously described. It
I s non-caking and free flowi ng after such test and is an excell ent

bl eachi ng detergent. Exanples 2E and 2F In variations of these Exanples 2A
and™2B the 5. percentage of perborate hydrate is increased to 25% (from
17% in the final product, with the other conponents being correspondi ngly
decreased. A product of greater bleaching gff£ectiveness is obtained than
when 25% of sodi um perborate tetra- 10. hyd e is enployed in the sane
type of forrmula. Also, the active oxygen and [err] contents of the product
are substantially retained, whereas those of the "control", containing

per borate tetrahydrate are decreased after storage at eIevated

temperature. 15. tloping afker surhatesh BPdth?sa%x%ﬁ%?bl?%% perborate of
this invention, conhaeabhgngoaeeargedetergent may be mixed with the spray

dri ed base beads, foIIom&Qag 18LXbLRY gﬁtgrother conmponents, ‘i ncluding the
bal ance of nonionic det rgeﬁé—géhe—eg——reeultlng product is .a satisfactory
bl eachi ng detergent and WAt N3raptiionAaeot| thesedExamplesthcandsIByidid . In a

further variatign tB@r&@ﬂtﬁ&écoéepSESSBStéShf@ﬁ&é@efis SERGESd by &y 3¢ base
beads and perborate SEOSItIOﬂ and 25.- then such are

dra
m xed toget her. The(g\#B ﬁ??gnén Fhﬁoﬁiﬁﬂ}c ALPSyediith Ehe ARQF pt i on
step will be the naebmponahssrbabhe @bﬁp@é?Oﬂm1ﬁgEyeﬁe&reﬁseuLbyAthe

perborate hydrate, WebRutReo PaLR0GLe PTpIQLLRTLS effectiveness is

_ obtained than when 25% of sodium perborate tetra-
~rt 10. hydrate ‘'is employed in the same type of formula.
Also, the actlve oxygen and P20s5 contents of the
product are substantially retained, whereas those of
the "control", containing perborate tetrahydrate,
are decreased after'sterage at elevated temperature.
15. In another variation of this example the
perborate of this 1nvention, conta1ning.non1on1c
- detergent, may be mixed with the spray dried base
beads, followed by mixing with other components,
- including the balance of nonionic detetgent. The
20. resulting product is a satisfacto:y bleaching
detergent and withstands the'elevated temperature
. test well. In a further variation the.nenionic
N detergent is absorbed separately by the bese beads
- and perborate hydrate parts of the composition and
25. then such are mixed together. The proportions of
nonionic employed in each absorption step will be
the maxlmum absorbable proportlon for absorpt1on by
the perborate hydrate, with the balance of nonionic
being absorbed by the base beads (principally by the

30. sodium tripolyphosphate). The product will resist




bei ng absorbed by the base beads (principally by the 30. sodium

.tripolyphosphate). The product will resist el evat ed tenperature storage

in sealed bottles without caking. A further nodification of the describeff:

havi ng first

per funes and

and satisfactorily distributed throughout the conp05|t|on

" techniques is to dry m x the various conponents of the conposition,

after

5. absor bed noni onic detergent onto the perborate hydrate

.. particles and the sodiumtripol yphosphate particles. However, dry m xes
are not generally preferred and if t are nade certain |iquids,

sodium silicate sol ution; still have to be mxed in -

EXAMPLES 3A and

such as

3B Exanple 3B is a conparison exanple. Exanple 3A 15. | A conposition
1 | th | at ed-
conpri sing %%ﬁafw'mgg%gtbﬁﬁ%tog%?é g gtgagapg;otmfs ethoxyl at e

fatty al cohols of 16

oxi de per nol"8tdPYtaakiAdcohdt Eursharomodddiigmtiony afy shesphat e,
hydrat ed Zeolddstrifhed) techMiYueat dis @NaeRt nix8¥nel vaedoum si l i cate of

[err] ratio qf.about 1 2 0.0f sodi u erbor r.at e 4% mnoi sture),
3% of t et r aaCPRCRIRA% P, Q:(g'l foNE 95T ?I%% 3‘?&2‘ é.'&t“lgv:gt"gﬁ 1% of sodi um

nol es of ethyl ene

11% of

car boxy et hylabssinhedo swn iordy dfetsmglelm:non:!b thiel perbocate br| ghtener, 2%

of sodiumfo

10.

15-

preferred and if they are made, certaxn l1qu1ds.
such as perfumes ‘and sod1um sxllcate solut1on, w1ll
still have to be mixed in and sat1sfactor11y
dzstrlbuted throughout the compos1t10n.
' - EXAMPLES 3A and 3B o
Example 3B is a comparxson example. _

Example 3A

A compos1tlon comprxs1ng 18% of nonlonlc

:detergent (about equal parts of ethoxylated fatty

Jalcohols of 16 to 18 carbon atoms and '3 and 12 moles
fof ethylene oxlde per mole of fatty alcohol), 35% of
' sodlum tr1polyphosphate, ll% of hydrated Zeolite 4A

20.

(208 water content), 8% of sodlum slllcate of

'Nazo 5102 ratio of about 1: 2, 6% of sodlum perborate
_ hydrate (14% m01sture), 3% of tetraacetylethylene-

diamine (TAED perborate activator),.l% of sodlum

' carboxymethyl cellulose, 0.2% of st1lbene

25,

30.

fluorescent br1ghtener,-2% of sodium formate,_l% of
proteolytlc enzyne, 143 of m01sture and the balance
of mlnor adjuvants,'ls made by the method of Example
2A and satlsfactorlly passes the heat storage test

'prev1ously descrxbed

iRl ol Yol 1010 U IehePB6H TR 141500y BRoRpHAEeANd the

bal ance of m nor ,adjuvants, -i's made by ,the nmeth o

WR e 2A and
satisfactori B 't h§°r‘f€é’terst Grdg@ixgs; are not genera



“orevi ously described. 30. Exanpl e 3B Wen i nstead of the |ower hydrate
of the perborate, the tetrahydrate is enployed the product cakes badly.
sThese. Exahpl es 3A and 3B illustrate 5. that instead of enploying |arger
probﬁrtlons of perborate, smaller proportions may be utilized, together
with a perborate activator, such as TAED. The products nade according to
this exanple when tested at | ower washi ng E%Eberatures, such as 40 to 10.
[err], are good detergents and effectively bleach stains because of the
release by the perborate of active oxygen in the presence of the activator.
Simlar results are obtainable when the conposi tions of this exanple are
made by the other 15. teghniques.described in the previous exanple and

el sewhere in the speC|f|§§3E§g§—é§ANPLE 4 The formula of Exanmple 1A is
nodi fied by adding to it Whep dhsteadf of| thenjowenpoydrdate &foelet he 20.

soil rel ease pronot neg t I
po:yoxyethylege terga%P%gFg%g é@bo?gggﬁfégxégf?%Hgﬁgﬂ%%%ﬁdﬁ%?égﬂ%ay
di net hyl di - stearylcaﬁﬁﬁnpéﬁiUhloThﬂée Expmples| JRiand 39 ri%ﬁ#%ﬁﬁﬁ#eand/or

0.1% of dinethyl sikhaenenstSaho?SenpLoyDRGEILbgeRYp @ddwhé Qt he
crutcher mx or may added fter grod ct on_of ad, as

b
befits their stabil??Fgggg#ﬁé ﬁ?ﬁb PEi BREPYF }ﬂ%sdTﬂ%fb%dﬁﬁaﬁe 8% nay be

decreased accordlngtpgether with a perborate activator, such as TAED.

The products made accordlng to this example. when
tested at lower wash;ng temperatures, such as 40 to
s -10. 50°C, are good detergents and effectively bleach
stains because of the release by the perborate of
active oxygen in the presence of the activator.
' similar results are obtainable when the
compositions of this example are made by ‘the other
15. technigues described in the prevzous example and
elsewhere in the spec1f1cat1on. '
| EXAMPLE 4
The formula of Example 1A is modlfled by adding
to it any of the following components: 5% of the
20. soil release promot1ng copolymer of polyethylene
terephthalate and polyoxyethylene terephthalate: 8%
of fabric softening bentonite; 1% of dimethyldi-
stearyl ammonium chloride; 1% of polyvinyl N
pyrrolidone; and/or 0.1% of dimethyl silicone. Such
25. components may be added to the crutcher mix or may
be post-added after productlon of the base bead, as
befits their stabilities. The proportions of the
other components may be decreased accordingly. One
‘or more of the flve addltlonal components mentloned
30. may be utllized in the basic formula and the basic



or nore of the five additional conponents nmentioned 30. may be utilized in
the basic fornula and the basic formula may be varied too. For exanple,

i nstead of the condensation product of ethylene oxide with higher fatty g):
al cohol the nonionic detergent may be a condensation product of ethylene -

oxide with isooctyl 5. phenol or nonyl phenol, of the type previously
descri bed, or may be a different fatfy,al cohol ethoxylate or mxture
thereof within the specifica- tion d i ption. The enzynes enpl oyed may

be either anylolytic or proteolytic or a mxture of 10. both. The
pol yvi nyl pyrrolidone may be used with the CMC or partially in replacenent
thereof. While the soil release pronoting copolyner described in the

speC|f|catlogokﬁupgeﬁgyaggyvggpg@y@go otﬁgf 8 n@;e{ﬁgiéa@aafalso be
used. 15. products of this exa ood bl eachi ng

e
detergents uhﬂérc?ﬂéeaﬁprﬁﬁlBf%dEBEd?Flnagytﬁn%s%xaﬁ $+¥® be non-caking
on storage ahigheyagadtycapesROHUS ehe nnbeioric caétergent esagdoéaaners. In

addition to the; nDdl Lcati proportions
of component S°BfSPRR b??nggﬁéFgF #u?ggyggn?hgggég,w¥€§ ¥%§6§g§%arled o)
that th®y arphefol andneasd;phenoldi 9§ thﬁttYheyPG?%i@#$lY within the scope

of the 'nven&eeerlaaadeserhb;dbeaadaihseﬁéegusastynggcamai be good 25.
bl eachi ng detergents

el evated: te Ure stora haracteristics.
Thi o | nvent | SRRRRELALR OHGRLEFBER HAPFePECRLERLE o8, PRRS EREA e and
|||UStratlOnﬁiBHEGGQErbptLOﬁ. The enzymes employed may be . _
either amylolytic or proteolytlc or a mlxture of V
10. both. The polyV1nyl pyrrol1done may be used w1th '
the CcMC or partlally in replacement thereof._ While
the soil release promotzng copolymer descr1bed in
the spec1f1catzon 1s preferably employed, other such
mater1als may also be used.
15. The products of th1s example w1ll be good
bleaching detergents under .the approprlate conditions
of use and w1ll be non—caklng on storage at elevated
temperature ‘in hermetlcally sealed contalners._
' In addltlon to the mod1f1catlons mentloned
20. above, the varlous proport1ons of components of the
pr1nc1pal formulas of the examples may be varied so
that they are +10% ‘and +25%, prov1d1ng that they are fh#
still w1th1n the scope of the 1nventlon, as _
described, and the products made w1ll be good :
25. bleach1ng detergents of good elevated temperature
' storage characterlst1cs. _ '
_ ~ This 1nventlon has been descr1bed with respect
to yarlous examples and 111ustratlons thereof but is
'not to be l1m1ted to these because equlvalents and
30. substitutes may be employed without depart1ng from
" the invention. '



not to be linmted to these because equival ents and 30. subsf?%%ﬁ%% may be
enpl oyed wi thout departing fromthe i nvention. P12237 37 CLAIMS 1. A
non-"caki ng particul ate bl eachi ng detergent conposition conprising a

det &7si ve proportion of synthetic organic nonionic detergent, a detergency
bui |l di ng proportion of a builder for such detergent 5. and a bl eaching
proportion of sodi um perborate hydrate of 2gree of hydration of 1 to 15%
by wei ght of water in the hydrate. 2. A d gent conposition as clainmed in
Cl ai m 10. 1 in which the nonionic detergent is a condensation product
of ethylene oxide and a |ipophilic noiety.cBAIMsdet ergent conposition as
claimed in daim2 in which the nonionic detergent is a condensation 15.
product of ethyl ene oxide with higher fatty al cohol or with al kyl phenol.

4. A detergent conposition as.clained in Caim3 in which the nonionic

detergent is a Condensah'0“A?Qon-cak@h@dPSEtQEuiBE€1ﬁléacﬁgnﬁnﬁéﬁe ent
et hyl ene oxi de per nole qf ,higher al

| near, al c
to 18 carbon atons °°5‘9°E1(§'é1°é‘r é’BH‘PréﬁﬂrﬁgsPt Sﬁe5§1¥?aPFr%B°F'ﬁl@a‘?€1
3 in which the nonmmwume&awenggahlcsnan¢ondenéeteogephodmcdetérgémmy 7

ol es of SthyTene uiida g JiBR.oh o deeh BLEshal: 4P’ Slch SadleAdgRte O

an aver age of from on-a
and a bleaching proport1on of sodium perborate

hydrate of a degree of hydration of 1 to 15% by
weight of water in the hydrate.

2. A détergent composition as claimed in Claim
10. 1 in which the nonionic detergent is a condensation
product of ethylene oxide and a lipophilic moiety.

3. A detergent composition as claimed in Claim
2 in which the nonionic detergent is a ‘condensation
15. product of ethylene oxide with higher fatty alcohol
or with alkyl phenol.

4. A detergent composition as claimed in Claim
3 in which the nonionic detergent is a condensation
. 20, product of from 3 to 20 moles of ethylene oxide per
S ‘mole of higher alcohol, which is a linear alcohol of
10 to 18 carbon atoms.

. 5. A detergent composition as claimed in Claim
25. 3 in which the nonionic detergent is a condensation
product of about 7 moles of ethylene oxide per mole
of higher alcohol, which is an alcohol of an average
of from 12 to 15 carbon atoms per mole.

30.
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30. P12237 38 6. A detergent conposition as claimed in any one of
Clains 1 to 5 in which the builder is inorganic. 5. P12237 7. A detergent
- conposition as clainmed in any one of Clains 1 to 6 in which the builder ™
conpri ses sodi um pol yphosphate, sodium silicate, sodium carbonate, cationY
exchanging zeolite or a mxture of two or nore thereof. 10. 8. A detergent
conposition as clainmed in any one of Clains 1 to 7 in which the buil der
conprises sodiumtripol yphosphate. 15. 9. A detergent conposition -
as claimed i'n any one of Clains 1t '§bih whi ch the buil der conprises
hydrated sodi umtri pol yphosphate and sodiumsilicate of [err] ratio in the
range of about 1:1.6 to 1:2.4. 20. 10. A detergent conposition as clained
in any one of Clains 1 to 9 in which the sodium perborate hydrate is of a
noi st ure content6 of A23éeddént 2Compositiorlas Aalimed gamtamyonposition as

clainmed in Qgec%% &ajb;’@&%sti)n %}%W&%Ji‘fﬂ&odﬁ.éjm per borate hydrate

is of a nnls Ure co to 1
inorganlc.
5. 7. ‘A detergent composition as claimed in any

one of Claims 1 to 6 in which the builder comprises
sodium polyphosphate, sodium silicate, sodium
carbonate, cation ekchanging zeolite or a mixture of
~ two or more thereof. '
10. _ -
‘8. A detergent coﬁposition“as clafmed'in-any
one of Claims 1 to 7 in which the builder comprises
sodium tripolyphosphate.

15. ‘9. A detergent composition as claimed in any
one of Claims 1 to 8 in which the builder compfises
hydrated sodium tripolyphosphate'and sodium silicate
of Naj0:5i03 ratio in the range of about 1:1.6 to
1:2.4. . : : '

20. .

10. A detergent composition as claimed in any
one of Claims 1 to 9 iﬁ-which-the'sOdium perborate
hydrate is of a moisture content of 12 to 15%.

25. 11. A detergent composition as claimed in any

one of Claims 1 to 10 in which the sodium perborate
hydrate is of a moisture content of 12 to 14s%.

30.
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‘P12237 39 12. A detergent conposition as claimed in any one ofp@z7s 1 to
11 in which the sodium perborate hydrate is of a noisture content of about
;13% 5. 13. A detergent conposition as clained in any one of
Clarfis 1 to 12 conprising from5 to 28% of the synthetic nonionic organic
detergent, 10 to 89% of the inorganic builder, 5 to 50% of the sodium

perborate hydrate and 1 to 15% of noisture, 10. I ncl udi ng noi sture from
t he sodi um perborate hydrate. 14. A detergendf conposition as clained in any
one of Claims 1 to 13 in which the nonioni etergent is selected fromthe
group consi sting of 15. condensati on products of ethylene oxide with

hi gher fatty al cohol and of ethyl ene oxide with alkyl phenol, the buil der
Is selected fromthe grag. cansieddrgemf compogitionyalsogpaimed sadanm

silicate, sodium carbon ti,qn ;exchangi.n, i te. .an
m xtures of two or aér{gér)eg% ﬁcel?éeag?s,c_alt ﬁ’cez’ s1 dﬁghra’g’é'r% o?‘i‘%e sh@&f"gt gelggb&atg
moi sture content ofhyidrate liBgofhad maistarepeontests ofi sboud d3Rtent is from

5to 15% 25. s 15. A detergent conposition as clainmed in any one

of Clains 1 to 14 in which the npaonionic det%%%int is a cgnden ation-groduct.
of from3 t3 20 noles ofldthh PN FOMBOFLEioR APgReAlMPHedP 2P¥ohol
of 10 to 18 carbon arieons Qleein=iil dar 120 compriisiagudesms8dton28% of

tripolyphosphate, tfig sqfi¢Btic nonionic organic detergent, 10 to 89%
of the inorganic builder, 5 to 50% of the sodium
perborate hydrate and 1 to 15% of moisture,

10. including moisture from the sodium perborate hydrate.

14, A detergent composition as claimed in any
one of Claims 1 to 13 in which the nonionic -
detergent is selected from the group consisting of

‘15, condensation products of ethylene oxide with higher
' fatty alcohol and of ethylene oxide with alkyl
'phenol, the builder is selected from the group
consisting of sodium polyphosphate, sodium silicate,
sodium carbonate and cation exchanging zeolite, and
20, - mizxtures of two or more thereof, the sodium
‘perborate hydrate is of a moisture content of 12 to
\ 15%, and the composition moisture content is from 5
to 15%.

25, - 15. A detergent composition as claimed in any
one of Claims 1 to 14 in which the nonionic '
- detergent is-a condensation product of from 3 to 20
moles of ethylene oxide per mole of higher linear
alcohol of 10 to 18 carbon atoms, the builder

3o, . 1includes sodium tripolyphosphate, the sodium

AT



-

perborate hydrate is of a noisture content of 12 to 14% the conposition
noi sture content is from210 to 14% the conposition contains fromO0.1 to

.20% of adjuvant (s) and
‘range of 8 to 140 nesh,
m crons across). 16.

the particle sizes are substantially all within the™
U.S. Sieve Series (which have openings 2380 to 105+

A detergent conposition as claimed in any one of

Clains 1 to 15 in which the nonionic detergent is a condensation product of
~an average of about 7 noles of ethylene oxide per mpole of higher alcohol,
whi ch hi gher al cohol is of an average from12 to 15 carbon atons per
nol e, the builder includes hydrated sodiumtripol yphosphate and sodi um
silicate of [err] ratio in the range of about 1:1.6 to 1:2.4, the sodium
perborate hydrate is of a:noisture content of -about 13% and the contents of

noni oni ¢ detgég@g5ra§g

per borate hydrate and

Oyu&seé Ped Yo#102 MioE fou O oKL GHY | 6811y esodi um

vants are jn the ranges of 14 to 22% 30 to 55%

1 to 8% 10 tb4§0%harepl&9%1‘i%% ?%%H? \_antent; is £rom QR

CoerDOSI tion ap4®| at @ deopddit Do ESnd bidrst dort 0 16 wdhi 208 Qsmpl ri ses ? soi |
rel ease pronot ropoytio p O, r o

pol yet hyl ene ?%?‘2}5 ﬁg?gtaémg @x%}g‘g&iy%{% ghe. ta{eér)go%ﬁl ‘fq"gi.aylr?mz%? 18.
A detergent cabpositihbm tie crangedf 8 &y kﬂrﬂa resig d-!-rﬁs- Bievel7 which
conprises a fabrigs Seihfan %@éocspéﬁiﬁb 3380 fadriss snpﬂ‘éﬁmglg bent oni te.

across).

A detergent composition. as claimed in any

one of Claims 1 to 15 in which the nonionic

detergent is-a condensation. product of an average of

about 7 moles. of ethylene oxide per mole of higher

alcohol, which higher alcohol is of an average of

from 12 to 15 carbon atoms- per mole, the builder
includes hydrated sodium tripolyphosphate and sodiunm
silicate of Naj0:Si05 ratido in the range of about

1:1.6 to 1:2.4, the sodium perborate hydrate is of a
moisture content of about 13% and the contents of
nonionic detergent, sodium tripolyphosphate, sodium

silicate,

sodiua perborate hydrate and adjuvants are .
in the ranges of 14 to 22%, 30 to 55%, 1 to 8%, 10 \_d

to 30%, and 1 to 15%, respectively.

17.

A detergent composition as claimed in any

one of Claims: 1l .to 16 which comprises a soil release
promoting proportion of a soil release promoting
copolymer of polyethylene terephthalate and
polyoxyethylene terephthalate.

\
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5. 19. A detergent conposition as clainmed in any one of dains 1
to 18 which conprises sodiumtripoly-- phosphate as the buil der, whi cff 12237
Jpol yphosphate is in spray dried bead form wth sodiumsilicate and sodi um
sulPtiate i n such beads, and whi ch detergent 10. conposition conprises
from1l to 10% of sodi um sul phate, which pronotes workability of the
crutcher mx fromwhich the spray dried beads are made and whi ch i nproves
flowability of the conposition. 15. b 0. A detergent conposition as
claimed in any one of Clainms 1 to 19 in which the builder or the buil der
and at | east sonme of the adjuvant(s) are in spray dried base bead form at

| east some of the nonionic detergent is absorbed into such beads, and 20.

the sodi um perborate hydrgaf e § Gdterdiehitecomipoaitios a8 Wih¢fedr €ni Any

adm xture with the base geqaf?s 2(1% A q197t ergent co 03|t|on_fa§ clainmed in
any one of O ains. 1% % W8 oh v Ye¥ich, fomprisgs 3s5LADIIG, onic
detergent is absor Eaftening atioportdamoodt @ fatrace spékenihgsbenhenbuel der
or the builder and at | east sone of the adjuvant(s) are in spray dried base

bead form and the sodium perbaorate hydrate- nagnionic detergent particles
are in adm x3ure with 3607« hderergepdagomposipisnzasoglaingdt dpgany

conposi tion as cl aioms of (Jaind A1 tioh 1shiwdi chheonpiigeisC sdaiamgepipoly-
compri ses 510 0%l diae e DHCHRYIREE, V18h p8IPbRBLE L L 8°0h
. spray dried bead form, with sodium silicate and

sodium sulphate in such beads, and which detergent

10. composition comprises from 1 to 10% of sodium
'sulphate, which promotes workability of the crutcher
mix from which the spray dried beads are made and
which improves flowability of the composition.

15. ' 20;' A dete;gent composition as claimed in any
one of Claims 1 to 19 in which the builder or the
builder and at least some of the adjuvant(s) are in
spray dried base bead form, at least some of the
nonionic detergent is absorbed into such beads, and
20, the sodium perborate hydrate is in different
_particles which are in admixture with the base beads.

21. A detergent ¢omposition as élaimed in any
one of Claims 1 to 19 in which at least some of the
25. nonionic detergent is absorbed into sodium perborate
_ hydrate'particles, the builder or the builder and at
least some of the adquant(s) are in spray dried
base bead form, and the sodium perborate hydtate—
nonionic detergent particles are in admixture with
30. the base beads. '

A
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23. A detergent conposition as clainmed in any one of Caing % 9 22 in a
hernetically seal ed contai ner or package wherein the conposPﬁ Gt ’r emai ns

N

non-caking after storage at elevated tenperature and 10. is readily - »
pourabl e fromthe container or package upon opening thereof. 24. A ~

detergent conposition as clainmed in any one of Clains 1 to 22 in a seal ed -
and reseal abl e 15. capped and necked bottl e, wherein the conposition
remai ns non-caki ng after storage for | east four weeks at a tenperature
of [err] and is readily pourable fronfﬁhe bottl e upon opening thereof. 20.
25. A detergent conposition as clained in any one of Clains 1 to 22 in a
cap seal ed and reseal abl e transparent polyneric plastic or glass narrow
necked bottle having a hollow handl e conmuni cating with_ the bottle
interior, with thd2neck 9peprgenberompesition as Ckaad skt onal area of 2
to 40 sq cm @nﬂmhmhﬂﬂdd:m@ﬁeﬂwgnb@wﬂx@fdetcf@é@t seompoieés Bea of 1 to

10 sq cm ere cConNposLtion_ remains C n Lee flowi ng after
storage for ?8u#8 gs \¢ f%é Tma%%r %ra%%_ grékéléhﬁigﬁérough t he handl e
30. openi dgtangleht opatbicbest | e upon renoval of the cap therefromafter

cool i gg of the contents. 26. A process for the manufacture of a non-
caki ng particul at e_bl eachi det er gent con£05|t|on whi ¢ |ses

absorbing a synthééic %r%%ﬁgégﬂ%hl PIPRO Bt £PY?E c}?ﬁm?%u+ﬂ $Bte, in
particul ate snéi o QrabRsaletby2izain, athermoticaibn séavédch is in the

range 1 to 1?3%@X1KS£98t 83c¥@é8rwﬁéréfs the composxtlon remains
non- caklng after storage at elevated temperature and
10. is readily pourable from the container or package '

upon opening thereof.

24. A detergent composition as claimed in any
one of Claims 1 to 22 in a sealed and resealable
15. " capped and necked bottle, wherein the compos;tlon
remains non- caking after storage for at least four
weeks at a temperature of_43°c and ;s readlly _
pourable from the bottle upOn oPeninglthereof.”“

20. _ '25. A detergent comPOSthon as clalmed 1n any
" one of Claims 1 to 22 in a cap sealed and resealable
transoarent polymeric plastlc or glass narrow necked
bottle havzng a hollow handle communlcatlng with the
bottle interlor. with the neck opening being of a
25. cross—sectzonal area of 2 to 40 sq cm and the handle
openlng belng of a cross—sectzonal area of 1 to 10
sq cm, whereln the comPOSLtzon remains non-caking
and free-flowing after storage for four weeks at
43°C and is readily pourable through the_handle
30. opening and from the bottle upon removal of the cap
therefrom after cooling of the contents.
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hydrate, and m xing particles of such sodi um perborate hydrate-nonionic
detergent conposition with particul ate detergent builder. 27. A process as
claimed in daim26 in which the hydration of the sodi um perborate hydrate
cor™sponds to 12 to 15%water in the hydrate and the proportion of

noni oni'c detergent absorbed by the sodium perborate hydrate is from5 to
30% of the sodi um perborate hydrate-nonionic detergent particles. 28. A
process as claimed in Claim26 or aim27 s which the builder is sodium
tri pol yphosphate, the nonionic detergent, ith iquid state, is absorbed into
the sodiumtripol yphosphate particles so that 5 to 20% of the sodi um

tri pol yphosphat e- noni oni ¢ detergent particles is nonionic detergent, and

t he sodi um perborate hydrat.e-noni oni c detergent particles are mxed with
the sodiumtri pol ypho’sphégé- in]o?ﬁ?ﬁﬁ%s o%frer‘%b%tm "%ug?. Ofga NR15: ocess
as clained in any ocakibhg GhartnboWiate Wikdchidy cetergemto composision
synt hetic P12237 | éfqg i r o 1F 1! r I um
perborate hydrate _avr’g{‘glg?%?% ve,é)%e e%g’?etﬁ'c i bqqiﬁ%#&gﬁq%ggghi n
proportions, respeckPRiPpicsietergent, igp Ligquidh &0l RATHAFYLAELUr e Of
anon caki ng paLt | SO PAE 5 PESTU G M?@ﬁnttr@m_a&ialttii% \gﬂti.whiearrp&i ses
absorbing a synthetjc organi c nonioni et er gen i iquid.state, in a
m xture of particul h?etlg%d'r'atfﬁﬁ) b RS2 eﬁcse% %‘6 % t'ﬁh(?r}pélﬁ(llefullélt ghe
hydrate, and mixing partic;es of such sodium
_perborate hydrate-nonionic detergent composition

N - with particulate detergent builder.

27. A process as claimed in Claim 26 in which
~-the hydration of the sodium perborate hydrate
corresponds to 12 to 15% water in the hydrate and
the proportion of nonionic detergent absorbed by the
sodium perborate hydrate is from 5 to 30% ©Of the
sodium perborate hydrate-nonionic detergent
particles.

28. A process as claimed in Claim 26 or Claim
27 in which the builder is sodium tripolyphosphate,
the nonionic detergent, in liquid state, is absorbed
\/ into the sddium_tripolyphosphate particles so that 5
to 20% of the sodium tripolyphosphate-nonionic
.detergent particles is nonionic detergent, and the
sodium_perborate'hydrate-nonionic detergenﬁ
- particles are mixed with the sodium tripolyphosphate-
nonionic detergent particles. '

29, A process as claimed in any one of Claims
26 to 28 in which the proportions of synthetic

Ty



10. sodium tri pol yphosphate hydrate, the hydration of mhich Is in the
range 1 to 15% by wei ght of water in the hydrate, while m 'ng, with the
proportions of the nonionic detergent, sodiumtripolyph hydr at e ang™,
sodi um per borate hydrate being 15. detersive, detergency building and Nt
bl eachi ng proportions, respectively. 31.- A process as clained in O aim 30

i n which the particul ate bl eaching detergent is of particle 20. sizes in

the 8 to 140 nesh range (U.S. Sieve Series which have openings 2380 to 105

m crons across).

the particul ate detergent conposition 25. manuf act ured conpri

to 28% of the synthetic nonionic organic detergent,

tripol yphosphate, 5 to 50% of the sodium perborate_hydrate and 1 to 15% of

32. A process as cqa din Caim30 or aim31 in which

ses from5

10 to 89% of the sodium

moi sture, inRFAAPREG ABREPRIE FPBAFISRE sdoMibdeerded 3@AiNMr ate 30. and

sodi um tri popgpbosabet Rydystet &re” debdedfve 45ddBergéndetvi UM ng! eachi ng
conposi tion Or

: I f d
per bor at e hyﬁ?afgfggggge‘gg?}é‘ggéﬂﬁ%?aﬁ%lﬂg%?g’l&)? tllg%ezyovvelsgh!t u(Tf wat er

in the hydrate having 5.

alm 3 he noni oni ¢ det er gent

ai ne
condensatlon°%¥bﬂ%c?a5Y1%?%??%n%lﬁﬁ?ﬁ%n%ﬂﬁﬁ%?rgent composition

10.

15,

which comprises absorbing:a synthetic organic
nonionic detergent, in liquid state, in a mixture of
particulate sodium perborate hydraté and particulate
sodium tripolyphosphate hydrate, the hydration of
which is in the range 1 to 15% by weight of water in
the hydrate, while mixing, with the proportions of
the nonionic detergent, sodium tripolyphosphate
hydrate and sodium perborate hydrate being.
detersive, detergency building and bleachzng
proportions, respectively.

31. A process as claimed in Claim 30 in which

 the particulate'bleaching detergent is of particle

20.

sizes in the 8 to 140 mesh range (U.S. Sieve Series

" which have'openings:2380 to 105 microns across).

32. A process as claimed in Claim 30 or Claim

31 in which the particulate'detergent composition

25,

30.

manufactured comprises from 5 to 28% of the -
synthetic nonionic organic detergent, 10 to 89% of
the sodium tripolyphosphate, 5 to 50% of the sodium
perborate hydrate and 1 to 15% of moisture,
including moisture from the sodium perborate hydrate
and sodium trzpolyphosphate hydrate. - '

-~ absor bed noni oni ¢ ‘detergent whereby the
partigles are of 3wroxeg§§e@£§0€o§na%m§§&fa§éu e FoE RS L 1 on or

conponent as

is a 10.

I
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|Ip0phI|IC noi ety. 35. A conposition or conponent as clained in Gaim34 in
whi ch the nonionic detergent is a 15. condensati on product & %ﬁ}&1ene
oxi dewi th hi gher fatty al cohol or with alkyl phenol. 36. A conposition or
conﬁbﬁent as claimed in Caim35 in which the nonionic detergent is a 20.
condensati on product of from3 to 20 noles of ethylene oxide per nole of

hi gher - al cohol, which is a |inear alcohol of 10 to 18 carbon atons. 37. A
conposi tion or conponent as clainmed in 25.Ck£§]ain135 in which the

noni oni ¢ detergent is a condensati on product of about 7 noles of ethylene
oxi de per nole of higher alcohol, which is an al cohol of an average of from
12 to 15 carbon atons per nole. 30. P12237 38. A conposition or
conponent as clai ned in. &3 ode defte@geints ba2acbidg comphsthidheosodi um per -

borate hydrate is ofechgBy gturﬁe%gsl fco%&%lhe bgﬁ;&*ﬂ@& E‘Vgggiuﬁ9 A

conposition or conponent as cl al n any
the sodi um per- bor A&FARRRLE dydrage 2 nﬂlgﬁﬂFéeceﬁtéﬁgrBFlgg o5 1449 10

40. A conposition drsscmypmmtasafcmteedinntaeyhgaeaeé £haiAg 33 to 39 Ln
which the sod§um per bs%%aetde AR bealqRaioLRbYLEy CORLPL 2l 09U 13%

41. A conposition or
are 1mproved surface smoothness.

34. A composition or component as Claimed in
Claim 33 in which the nonionic detergent is a .
condensation product of ethylene oxide and a
lipophilic moiety. -

35. A composition or component as claimed in
Claim 34 in whieh the nonionic detergent is a
15. condensation product of ethylene oxide with higher
fatty alcohol or with alkyl phenol.

36. A composition or component as claimed in
Claim 35 in which the nonionic detergent is a
20. condensatlon product of from 3 to 20 moles of
~ethylene oxide per.mole of higher alcohol, Wthh is.
a linear alcohol of 10 to 18 carbon atoms.

37. A composition or component as claimed in
25. Claim 35 in which the nonionic detergent is a
condensatlon product of about 7 moles of ethylene
oxide per mole of hlgher alcohol, whlch 1s an
alcohol of an average of from 12 to 15 carbon atoms

per mole.
30.
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15. any one of Clainms 33 to 40 in which the nonionic det ergent conpri ses &
5 to 30% bf the nonionic perborate particles. éki t conposition ]

as clainmed in 20. Claim 1 substantially as speC|f|caI

cri bed herein

with reference to Exanples 1A to 1H, 2A, 2B, 2E, 2F, 3A, or 4. 43. A
conposi tion or conponent as clained in 25. Cla|n133 substantially as
specifically described herein with reference to Exanple 2A or 2B. 30.

10.

15,

20.

25,

30.

%6

38. A composition or component as claimed in

‘any one of Claims 33 to 37 in which the sodium per-
borate hydrate is of a moisture content of 12 to

less than 15%. ’

39. A composition or component'aS'claimed in
any one of Claims 33 to 38 in whlch the sodium per-
borate hydrate is of a moxsture content_of 12 to 14s%.

o
-~ 40. A oomposition or component as claimed in '
any one of Claims 33 to 39 in which the sodium per-
borate hydrate is of a moisture content of about 13%.
41. A composition or component as claimed in
any one of Claims 33 to 40 in which the nonionic
detergent comgtiseé's to 30% ®f the nonionic
perborate particles.
42. A detergent compos1t10n ‘as c1a1med in
-CIalm 1 substantlally as spec1flca11y described
herein with reference to Examples lA to lH, 2A, 2B,

2E, ZF, 3A, or 4. ' ' o/

43. A composit1on or component as claxmed in
c1a1m 33 substant1a11y as specxflcally descrlbed
hereln W1th reference to Example 2A or 2B.
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