2141453 3 "FABRI C SOFTENI NG AND FLUFFI NG DETERGENT COVPCSI TI ON' The present v
I nvention relates to detergent conpositions and nethods for the :
manuf acture. thereof. Mre particularly, it relates to detergent .
conposi ti oars whi ch have fabric softening effects, 5. very preferably
acconpani ed by fabric fluffing effects, and to fabric softening. and.
fluffing conpositions which are useful additives for detergent

~conposi tions, making them capabl e of softening Band fluffing | aund
wi th such 10. nodi fi ed detergent conpositions. The invention azgtgﬁfaiyg' QE

relates to processes for the manufacture of such additives and of inproved-
det ergent conpositions contai ni ng'fARRIC FBOFTENTNE AND IS E¥G er gent
conposi tions. 15. - conprising organi B GRNE CHIPDS such

det ergent -and various suitabl e adjuvants have received wi de acceptance -and
today are al nost universally used for machi ne washing of |aundry, fabrics

and textiles. Wile such,products 20 satisfactorily. cl he | aundry
when used in autonmatic WiI;.LE ?n%r%%rh'f n’e%‘,’e%’e?/“ o"'f?ctﬁﬁt?séa% ‘%gg%%%fﬂh%t erials
feeling |l ess soft thamonpositsiombland Avetnadngfyr e tmanwlpctere s. have

been incorporated in nt | bl ' V, ' It & 5 :
I stic of such productési‘.%gi(rgfgn \zﬁoé%ﬁgﬁ%%ﬂa%gﬁ{g ]?%%%E%é\%@ en fgoeur?ncg
to be useful are cl aysomposbiions ¥iirhl hayveffrbmig soktening ts, 2.

5. very preferably accompanied by fabric fluffing

effects, and to fabric softeming and fluffing
~compositions which are useful_additives for
detergent compositions, making thea capable of
softeniag and fluffing laundry washed with such

10. modified detergent compositions. The invention also
relates to processes. for the manufacture of such
additives and of improved deterzent compositions'
containing them. .

Particulate laundry detefgent compositions

15. comprising 6:ganic detergzent, builder(s) for such

' detergent and various suitable adjuvants have
- received wide acceptance and today are %lmost
universally used for machine washing of laundry,
fabrics and textiles. While such products '

20. satisfactorily clean the laﬁnd:y when used in
automatic wasning machiaes, they often leave washed
materials feeling less soft than is desirable.
Accordingly, softéning agents have been incorporated
in detergent compositions to improve this character-

25, istic of such products. Among such softening agents

| that have been found to be useful are clays of
various types, preferably swellable clays,




and of these the bentonites have been successfully enployed to give washed
mat‘erial s a softer feel. It has been theorized that this is acconplished by
the very finely divided bentonite particles adhering to 5. t he washed
goqds and providing lubricious sliding plate-like structures on the fibres
which [ubricate them so that they slide past one another nore readily,
giving the inpression of softness. To obtain excellent softening effects of
built 10. detergent conpositions conparatively |arge proportions of
bentoni te have been enployed. Wile such proportions of bentonite are
tolesabl e in many conpositions, in others they may have negative effects.

Thus, the bentonite, if used as in its 15. natural clay formor if not
whi t ened by processing. may be of an off-col pur and this could adversely
af fect the appear ancégéf°§ hRrse Bre ‘?%‘7’1@%&%?%‘(? R FHACS i%t i on.

Al so, sonetines the empilepeddeprppoetvashed nasedidlesa igofder ddedr.gernit 20.

conposition may be disad Ss S4 | ght.eni | ., the
appoar ance of dark cotouredp BieuEtzERoPhel WEf UL ALy Bld
conposi tion, and i n ¥ep¥rfiaeky dhvbded 2ertoal triipapl ofes radilaiag to
bentonite partisgl es gRet{fsHEd goddd e FEoddIvRkel ddel d Bura) ifaelg

nea o and act 1L el Yy Lessy el SLAcL Rl AEe el "t ShSPICT oS o
det ergent conpositi obsemwsd htisooretzeyrss bides uzds t esneanraxio thes mgnad@ to
improve the softeningeghipe!l S{vide OROILINE&s P bn 0B softness.
\;J ' To obtain excellent softening effects of built
10. detergent compositions comparatively largze
proportions of beantonite have been employed. Waile
such proportions of bentonite are tolerable in many
compositions, in others they may have negative
effects. Thus, the bentonite, if usad as in its
15. natural clay form or if not whitened by processing
may be of an off-colour and this could adversely
affect the appearance of a white or light coloured
detergent composition. Also, sometimes the |
increased proportion of insolubles in the deterzent
20. composition may be disadvantageous, possibly causing
a lightening in the appearance of dark coloured
(;/ laundry that has been washed with such a
" composition, and ia other cases causing such a
buildup of insoluble bentonite particles on the
25, laundry as to make the laundry £feel heavizcr and
tactilely less satisfactory. Accordiagly, research
has been conducted in an effort to improve the
~effects of bentonite in laundry detergent
compositions, with some aims of such research being
30. to improve the softening effect of the bentonite on



fabrics washed with |laundry detergent conpositions containing it.

By neans

of the present invention such objective has been achi eved and additionally’
i mproved fluffiness of washed | aundry, such as all-cotton towels, has been

noted, In accordance with the present invention, a fabric softening and
fabric fluffing particul ate detergent conposition conprises spray dried
beads containing a detersive proportion of an anionic synthetic organic

detergent or an

conditions of use act |ike an anionic detergent and a building proportio

anphol ytic or anphoteric d®etergent which under the

of a builder. for such detergent, a fabric softening proportion of

bentonite, which is capable of softening fabrics during washing thereof

with the anioni ceget eegeRised Wwith dPunddy detSdidamt f@qﬁ%\ﬂsfdiﬁﬂé ng

proportion of a

' d which i t 1 east sl tly wat
soluble, in suchgggggg‘%”ltjﬁr‘n%?\f{rﬁg?&ftm?%‘(ﬁzﬁol stgf?lei’eg%"f?é%:ﬂbveé{?‘em% e{)f t he

bentonite and in@mpnesbﬂagt£VGfmamegeemfa¢mﬁe¢edwém¢ additeibvally t he
det er gent conpos%)ﬁgggveé\htf&gfgéggl%ﬁ %é@m saé&c@raes external to
eads etic

the spray dried

of anionrc syn

n— .

~

or ganl ¢ detergent  and buil der,

t he conposition dblngotter wPweldu BaRirheermBRtedn hal i de fabric softening

cationic materials ofnCoeédtdinde OB ¥h SERS | pe Se tippent i £of and any
such cationic ma egials ' '
separate particl®¥Fton?

in 0 ocated in

Sk 85 Rq Al HERPIROR LI £Ihe RAGASTRE L L1 sucn

that if the bentdetérgemtd cogpesitiononpupmnises esgrayehtiad aadggl oner at e,

t he aggl onerate

ConthEputl 7 brePOty ot cag oreagtap g | o0 O

quat ernary ammoni um

IC S ng cationic na S Or

optional |y cont a$¥bhatie apgamis igtergent or an ampholytic or

amphoteric detergent which under the conditions of
use act like an anionic detergent and a building
prdport;on of a builder for such detergent, a fabric
sofﬁening broportion of_bentonite, which is capable
of softehing fabrics during washing thereof with the
anionic dete:gent_and builder, and a softening and
fluffing proportion of a magnesium compound which is
at least slightly water soluble, in such proportion
that it improves the softening effect of the
bentonite and improves the fluffiness of the fabrics
washed with the detergent composition, which
bentonite and magnesium salt are exterhal.to the
spray dried beads of anionic synthetic organic _
detergent and builder, the composition being free of

~ quaternary ammonium halide fabric softening cationic

materials or containing only small proportions
thereof and any such cationic materials present in
the compbsition being_locéted in separate particles
from the anionic detergents, the composition being
such that if the bentonite and magnesium compound
are present as an agglomerate, the agglomerate'is
free of soap, and the said agglomerates are free of
quaternary ammonium halide fabric softening cationic
materials or optionally contain 0.1 to 3% tﬁereof.
Various anionic detergents, usually as sodium
salts, may be employed but those which are most
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Various anionic detergents, usually as sodiumsalts, may be enpl oyed but

t hoSe which are nost 4. preferred are |inear higher alkyl benzene

sul phonat es, hi gher al kyl sul phates and higher fatty al cohol polyethoxylate
sul phates. Preferably, in the higher alkyl benzene sul phonate the higher
alkyl is linear and of 12 to 15 carbon atons, e.g., 12 or 13, and is a
sodiumsalt. The al kyl sulphate is preferably a higher fatty al kyl (or

hi gher fatty al cohol) sul phate of 10 to 18 carhon atons, preferably 12 to
16 or 18 carbon atons, e.g., 12, 16, and is al so enpl oyed as the sodi um
sal &~ The hi gher al kyl pol yethoxylate (or ethoxaner) sulphate anionic
detergents will simlarly be of 10 or 12 to 18 carbon atons, e.g., 12, 18,

in the higher alkyl gro Wi, l.|_ preferably att aIkyI group, .
and the ethoxy cont e%%f‘#iﬁr%om I} D& L ﬁ"dﬁ]%frt 8923? [’ﬁBﬁ %8roups per nol,
preferably 3 or 6 to sitBrhro2esigaiigherhalkydi smiphhtesaasdphifbereflatihe
al kyl groups are prefarayos |dd1%rth‘3'3;yfl§rtteysﬁ‘lﬁh‘i'&e@l kybr95999619f Ra'n

|l engths within the 10 to 18 carbon atdnms ran the cation is prefera lﬁ
sodi um and when a p&hﬁahﬁ%&?%ﬂ%&kﬂll?e&F@§@n§“ﬂﬁ€°§éFBh598 hégh?ftﬁbk% d
thereof. Preferred andisoninedat angerits 1ar €osa8i carboneatonsi decyl , (D2 or

doseoyt), benzene sul BEnaLe (S04 Wnikal 24,8 algl pIKLEEh EoRdEeSpg! U
to 15 et hyl ene oxi de ppefigrable vehd ghleat fatsyardbylsébunl hagherhfateyli um
hi gher ol efin sul phonat®hand sllgnaed ¥H 10 to 18 carbon atonms,
preferably 12 to 16 or 18 carbon atoms, e.qg., 12,
16, and is also employed as the sodium salt. The
higher alkyl polyethoxylate (or ethoxamer) sulphate
anionic detergents will similarly be of 10 or 12 to
18 carbon atoms, e.g., 12, 18, in the higher alkyl
group, which will preferably be a fatty alkyl group,.
and the ethoxy content will normally be from 3 to 30
ethoxy groups per mol, preferably 3 or 6 to 15 or
20. Again, the sodium salts are preferred. The
alkyl groups are preferably linear or fatty higher
alkyl groups of chain lengths within the 10 to 18
carbon atoms range, the cation is preferably sodium,
and when a polyethoxy chain is present the sulphate
\;) is at the end thereof. Preferred anionic detergents
are sodium linear tridecyl (or dodecyl) benzene
sulphonate, sodium tallow alchohol sulphate and
sodium tallow alcohol polyethoxylate sulphate
wherein the .polyethoxylate is of 6 to 15 ethylene.
oxide groups. Others that are also useful are the
sodium higher olefin sulphonates and the sodium
higher paraffin sulphonates. In addition to the
anionic detergents mentioned, others of this well
known group may also be present, especially in only
minor proportions with respect to those previously
described. Most such useful anionic detergents
include an anionic base portion which includes a
long chain alkyl group.' Mixtures of anionic
detergents may be employed and in some cases such

U



hi gher paraffin sul phonates. In addition to the anionic detergents
mentioned, others of this well known group may al so be present, especially
in only mnor proportions with respect to.those previously described. Mst
such useful anionic detergents include an anionic base portion which .
i ncludes a long chain al kyl group. M xtures of anionic detergents nmay be ~
enpl oyed and in sone cases such 5. mxtures can be superior to single
detergents. The various anionic detergentscare well known in the art and
are described at length at pages 25 to 1387 0f the text Surface Active Joe
Agent s and Detergents, -Vol. 5. 1, by Scnwartz, Perry and Berch, v
published in 1958 by Interscience Publishers, Inc. These and other anionic

detergents are d ' t d n ngd _char eni tlcs n th serles of
books i ssued und%?EFEPS? ?%n kg P@%ggﬂ? gﬁb?épgg%tge ﬁagE P&ifi Brs

and specificall yvaniphe aséoniandekerpgasteadref wahloknowdeiar gaetayt
anphoteric or a”BHQ'&EéCdQQE?EBGHt§t”¥¥nb€heﬂﬁ|BH&QSPQSVEQ'PQBtQEt under

the conditions of use they a ni oni ¢ produ tB Such detegg nts are
al so descri bed |ﬁhFhEe§5 ——SgﬁﬁELé2—gK_aEE-EEiL_ﬁgd_EE_Lﬁé_Ei §
ment i oned BatergémgsbanﬂcﬁwuksztlEesrﬁnandlBeﬂbhbopgblihhea tankdbdred that

ani oni ¢ or anlon ? ggrggi PegnBPPiggHLgsbelggnp0@ﬁggé QL tgg?ggesent

conpositions for €sira sortenl ng ahd frng effrects to be
obt ai ned this doeglﬁ@icnéaﬁesaaptsnaaed esenipedsbrhtyader gamesaad her

detersive materi ghirABYeP0btdL§0iHCLRECEBPles §€M HBYREPE8sued under
the title #cCutcheon's Detergents and Emulsifiers, i_)
10. and specifically ian the 1969 Annual.

Instead of anionic detergents, amphoteric or
ampholytic detergents may be employed providing that -
under the conditions of use they act like anionic
products. Such detergents are also described in the

15. schwartz et al. text and in the already mentioned
Detergents and Emulsifiers Aannual.

Although it is considered that anionic or

anion-active deterzents should be coamponeats of the

oresent compositions for the desirabla softeniag and
20. fluffing effects to be obtained this does not aean
that in addition to such detergents other detersive
materials amay not also be present. For zxample, W
hizher £fatty acid soaps, usually sodium soaps of
Eatty acids of 10 to 20 carbon atoms, preferably 12
25. to 18 carbon atoms, which may be mades by
neutralization of fatty acids or by neutralization
of fats and oils, especially of aixtures thereof,
may be present in tne compositions of the present
iavention for their foam diminishing and detersive
30. actions and i: has been noted that the soaps,



hi gher fatty acid soaps, usually sodium soaps of fatty acids of 10 to 20
cafbon atons, preferably 12 25. to 18 carbon atons, which may be made by
neutralization of fatty acids or by neutralization of fats and oils,
especial | y- of mxtures thereof, nmay be present in the conpositions of the
present invention for their foam di m nishing and detersive 30. actions
and it has been noted that the soaps, especially soaps |i ke those of

m xed tallow and coconut oil or hydrogenated tallow and coconut oil, with
the ratios thereof being in the range of about®8:1 to 9:1 are especially
googs Additionally,. 5. noni oni ¢ detergents may be present with the

ani on-active detersive materials and in sone instances small proportions of
cationic detergents may be also be enployed. The cationic detergents, which
have softening activPEP8SIAhLY nePRPBWRIKE gRROSq oL mixed pfaklowingd

quat ernary ammoni um satbdfiuteofl, otli ipd hygeddt &dirydl hanzandnadeudue i 1oy i de

"h separate part) ol o FRobREnESEHPE S HERE Bate “th e 148, Thausi Tl o
15. interactions, ahH teedpkozessesipedialin goodinnedddbtinnally be in
intimate contael, W tAohNen PR QOEEr LI04EE GRAY She 3} Ssdifk | dfBH &ch reactions.
O the nonlonlc;deteg gnt§, M@ICh ar e g%so{&;scrg?ed I n the texts

previ ously mentioned % PRk E%I¢%5?E Y matpiiabbnd 4 sang, | sted
therein), nost prefeisbtances smabknsadpont pooduf scadiatiy|dsteempdnts and
proﬁ)" ﬁ”e ]S’Xitf'e Wt hp 2300 04168 ©F i ToWdl! O WU JHIWY LABIYPUULS, Such
as KL? er ratty which have softening activities in their own right,

10. are preferably quaternary ammonium salts, e.g.,
dimethyl dilauryl benzylammoaium chloride or cetyl
trimethyl ammonium bromide. However, the
catioaic detergents are in separate particles from -
the'anionic'dete:gents to limit any undesirable

‘15, interactions, and are processed in such a manner as
not to be in intimate contact with the anionic
detergents, also to limit such reactions. Of the
nonionic detergents, which are also described in the
texts previously mentioned (and the catioaic _

20. detergents are also listed thereia), most prefsrable
are condensation’products of ethylene oxide and

. propylena oxide with each other or with
hydroxy-contaianing coupounds, such as higher Eatty
alcohols (although higher alkyl phenols, such as

25. nonyl pihenols, and Oxo-type alcohols may'also be
usad). In the preferred products the higher fatty
alcohols are of 10 to 20 carbon atoms, prafarably 12
to 15 carbon atoms, and the nonionic detergent
contains from about 3 to 20 or 30 ethylene oxide

30. groups per mol, preferably from 6 to 12 or 15. More



al cohol s (al t hough hi gher al kyl phenols, such as 25. nonyl phenols, and
Oxo-type al cohols may al so be used). In the preferred products the higher
fatty al cohols are of 10 to 20 carbon atons, preferably 12 to 16 carbon X
atons, and the nonionic detergent contains fromabout 3 to 20 or 30 T .
et hyl ene oxi de 30. groups per nol, preferably from6 to 12 or 15. Mre

7. preferably, the nonionic detergent will be one in which the higher fatty
al cohol is of about 12 to 13 or 15 carbon &t.ons and whi ch contai ns about 6,
6.5, 7 or 11 noles of ethylene oxide. Anobng such 5. detergents are .-
t hose nmade by Shell Chem cal Conpany, avail able under the trade nanes Vit
Neodol (Registered Trade Mark) 23-6.5 and 25-7. Anong their especially
attractive prOpe@tcleﬁ,canrlyaddﬂrﬁe @D nidndROd edergeatn i 1M bl bﬁSpQﬁt to oily

mar ks on goods t%hg% Qne @@%g%dﬁﬁﬁ%g aggngﬁéﬁgkxgyyﬁépwﬁgg é oi nt,

yet appreciably above roomténpera onto
base beads as a loitqdidd calrioom q@p@wlynéommdchlsgntaSu@habontoﬁbcédéLergents

may be incorporated i nl &nmlb%dom@% 1603 oRide. 2AMBnE &Guth 1N a
crut cher n1 from which spray dried built eteggié e§ds are _made, or may

be post - sprayed 9% Her 3% Ss e LRSS RS PHgS Gogad cali CRapanger
proportions of th&aﬂdabdalundetetgentrhhennhﬁe@nged&&bKﬁh91aﬁgred The
buil ders that i \ Lgenc f oteh Sy ani c det ent
(and often al so |§%Fbve %ﬁg ggtgr%eﬁgg 2? Ke %a gg%ﬁ% SS§8§6§?} at may
be enpl oyed) nay af&ractiae Pﬁ@?#ﬁﬁéeéonﬁanaddﬁ&ﬂon to good

dete::ency with respect to oily marks on goods to be:
10. washed, is a comparatively low meltiag poiat, yet

-

app:eciably above rooa temperature, so that they may
be sprayed onto base beads as a liquid wnich -
quickly solidifies. Such nonionic deterzents may be
incorporated in limited proportion, e.g., 2 to 4%,

15. in a crutcher mix_f:om waich spray dried built
detergent beads are made, or may be post-sprayed in
liquid state onto tumbling base beads (with larger
proportions of the nonionic dete:gent then being
feasiople). _

20. [ae builders that improve tne dete:gency of the
synthetic organic detergent (and often also improve
the detergency of the water soluble soaps that may Q:;
be employed) may be either the more coanventional
water soluble builders or the water iasoluble

25. builders. Among the former, both inorzanic and
organic builders may be useful, most of wnich are
salts,'prefe:ably alkali metal salts, e.g., sodium
salts. Among the inorganic water soluble builders
those of preference are the various phosphates,

30. usually polyphosphates, such as tripolyphosphates



wat er sol uble builders or the water insol uble 25.

are salts, preferably alkali netal salts, e.g., sodiumsalts.

bui | ders.
fofmer, both inorganic and organic builders nay be useful, npst

Anong t he
of which

Among t he

|norgan|c wat er sol ubl e builders those of preference are the various

phosphat es, 30. usual | y pol yphosphates, such as tripol yphosphat es and
pent asodi um

pyrophosphates, especially the forner. For exanple,

tripol yphosphate and tetrasodi um pyrophosphat edpoay be used. O
bui | ders and may

_de$g;ab|y be enpl oyed, alone or in conjunction with bicarbonates, such as
sodi um bi car bonat e. Sodi um sesqui carbonate nmay be utilized |nstead of such
garbonatesffCIher vataed @gkbbhespnﬁtﬁamlés?ébiﬂﬁl§ vhiCBohercongbdered to
e 10 effective | Q resent ipvention
various ot her phosph% %@Sléorggaé Haum 55?39?y8ﬂ838??F8a?%
silicate of [err] r atiesTesodhunt pYropaospaathenagt be ssédeeOﬁrg@Mtse,

géH&O“

car.bonat es, such as sodium carbonate, are useful 5.

builders it is prefee&%éohacékllh&Enlés soﬁiaﬁaéﬁébo
phosphonat es, rllotrl cet at & odi acetates an
t etraacet at es. efePH&ﬂg

course,

i ncl ude
e.g., sodium

ful
am ne

ene
era|ﬁﬂ§u8ﬁyc RpbEABLY aPe %PRb?Ye%Dt%}O%%qu Bnd

gnrfdprefeaably theyuanguaod1Uﬁ1ﬁatthia?rbonateséMEWEhTQ§ ¥4 flm i Nsol ubl e
uil ders the nost ac e%@%hﬁa?%hougﬁdiﬁﬁ hégﬁ %g?g §%$€?

zeolites of rype A sone

Sl ee

etigc

othiehized

synthetic zeolites n&?sﬁﬁéé pE aﬂFhlzéEbOG#tGhe sYeiaeet vatgeosdoluzle ype 4A
i's nost inorganic builders wnich are considered to be

—/ 10. effective in the compositions of the present
inveantion include various other pnospnates, borates,

e.g., borax, and silicates, e.3., sodium silicate of

Na2d:3102 ratio of about 1:2.4,

As tne water

soluble orzanic builders it is preferred to utilize .

15. citrates, 3luconates, phosphonat

es,

nitrilotriacetates, aminodiacatates and ethylene
diamine tetraacetates. Preferaoly, all such
compounds are alkali metal salts and mors preferably

they are sodium salts.

20. Among the water insoluble builders the most
acceptadble are the zeolites, preferably syntnetic

zeolites of Type A, X or ¥, altnougn some
zeolites and otner syatnetic zeolites amay

natural
also ba

utilized. Of the syntietic zeolites Type 4A is most

25. preferred.' ' Crystalline zeolites

are

considered to be mora effective ia the compositions

of tne preseat iavention than the amorpinous zeolites
and usually it is preferred to employ hydrated or
partially hydrated zeolites. These coampounds are

30. excellant as hardness ion raamovers from nard water



-

25. preferred. crystalline zeolites are considered to be nore
effective in the conpositions of the present invention than the anorphous
zeolites and usually it is preferred to enploy hydrated or partially s
hydrated zeolites. These conpounds are 30. excel l ent as hardness ion ...
removers from hard water 9. and serve effectively to build synthetic
organi c detergents, especially anionic synthetic organic detergents.

Usual Iy they will have cal ciumion exchangg capacities in the range of 200
to 400 or 5. nmore milligram equival ents of cal ci um carbonate hardness per -
gram of the alum nosilicate, preferably 250 to 350 ng eqg/g. Also, they wi
normal |y include up to 9 nolar proportions of wat-er of hydration,

preferably about 2.5 tg 6 such 10. ar u eolite_ultimte
particle dianetefgdwﬁﬁfvﬁsﬁ§%F§%ﬁge Qﬁeg é Sngg.gic 8*98%4Fcr ons and
the zeolite partdetesgentss, bQSQEC§aiéy wntbndct Bgnthagécobrg@dico 400 nesh,
preferably 140 tQ@.32348R%h. (UU§ua§'l?V9h§§r We21NRave) cWREEAmhRYR 15

openings 149 to 37 nrcrons and M Crons .acr Qss respectlvely I n
addition to the §§ﬁpﬁ€BPc°68P€F§éﬁFs1§n&hSuFP88Fs°Fh3°BarPl&GpaPé mat eri al s
which, together wolkle whieligghanegatiedikansobtt eaandummgaesbrata0.

compound, nake ug the det BLRCUE O HRORhE 89anPhobit A RRRS brp RYFRRLS", O

i ncl ude sone noi sture and uvants or ere
t he adj uvants na?59etneﬁ§pon9deﬁVgoreééénb bheghwehérsorpaghnnts i nor gani c

filler salts; be3dgeiligdClipl €0 9 molar proportions of water of
hydration, preferably about 2.5 to 6 such C)
10. proportions. Such zeolite ultimate particle
diameters will usually be in the range of 0.0l to 20
microns and the zeolite particles will be of sizes
within the range of 100 to 400 mesh, preferably 140
to 325 mesh (U.S. Sieve Series No's.) which have
15. openings 149 to 37 microns and 105 to 44 microns
across respectively. |
In addition t0o the synthetic detergents and
builders the particulate materials which, together
with the agglomerated bentonite and magnesium
20. compound, make up the detergent compositions of the
present invention, may include some moisture and one
or more adjuvants or mixtures thereof. Among the w
adjuvants may be mentioned fluorescent brighteners;
pigments, inorganic filler salts; bead structure
25. modifiers, e.g., sodium polyacrylate; colourants;
bactericides; fungicides, flow promoting agents;
enzymes; bleaches and perfumes. The more stable of
" such materials may often be mixed in with other '
components of the crutcher mix and may be spray
30. dried. Those which are less stable may be



25. nodifiers, e.g., sodium polyacrylate; colourants; bactericides;
fuhgi ci des, flow pronoting agents; enzynes; bl eaches and perfunes. The nore
stabl e of .such materials may often be m xed in with other conponents of the
crutcher m x and may be spray 30. dried. Those which are | ess stable may be
post - added, aggl onerated or ot herw se incorporated by manufacturing nethods
to which they are less sensitive. Thus, the nore stable of the adjuvants
may be conponents of the spray dried beads angythe 5. | ess stable

t heTeof may be aggl onerated with the bentonite and magnesi um conpound or
may.He otherw se post-added to the conpositions of the present invention.
The bentonite utilized is preferably a Womng 10. or western bentonite

havi ng a swel ling CaBQEELXdaQ?E25%%?§9§rgé?§d%9 g{héQéégg?%négfﬁégggg 7 to

15 mM/g, and its visgcosity, _a C oncentration In usual |y be
in the range of 3 tobﬁomééﬁﬁf??ﬁé‘i‘%b g Beehedabty Wiieh hermipoiess. 15.

Preferred swelling bsehshties.of Thits s txdenste SEdsansiercidiend yadma®rk
M neral Colloid, as jpdusirial bentonitgs,, by Bentopn C ay Coppan an
affiliate of Geor i aJn%goﬁlé né%%?on%%ﬁl ?rgt & a?%:%r%*%‘fr%‘?é}%?rﬁh&@d
under the tradé.markleesrjtagleucihereof napnparggzldueyated wisiteattasel y

m ned and benefi ci at genbghi O8I 468 nagite &ﬂﬂﬁ} r Y ful
are available as M nergl C‘gé%gl d 1%1, e%i(;'@?ecan corg{r3 cgésolélé(}'?%t o&s{aeﬁﬁeSa
formerly sold as TH R@EGEd sto 1tae campesd glo tRg Sr5e8efthave 25.

pH s (6% concentrati bvencigder) in the range of 8
The bentonite utilized is preferably a Wyoming
10. or western bentonite anaving a swelling capacity in
the range of 3 to 290 al/gram, preferably 7 to 15
ml/3, and its viscosity, at a 64 concentration in
water, will usually be in the range of 3 to 30

t./

_ centipoises, preferably 8 to 30 centipoises.

15. Preferred swelling bentonites of this type are sold
under the trade mark Mineral Colloid, as industrial
bentonites, by Benton Clay Company, an affiliate of
Georzia faolin Co. Such materials were formerly
marketed under the trade mark THIX0-JiIL by such

20. company. Tney are salectively mined and
beneficiated bentonites, and those considered to be
very useful are available as ifineral Colloid 101,
etc., and correspond to those formerly sold as
THIXO-JELs Nos. 1, 2, 3 and 4. These materials have

25, pH's (6% concentration in water) in the range of 8
to 9.4, maximum free moisture coatents of about 3%
and specific gfavities of about 2.6, and for the
pulverized zrade about 85% passes thcough a 200 mesi
U.S. Sieve Series sieve (which has openings 74

30. microns across). 3Beneficiated Wyoaing bentonite is



to 9.4, maximum free noisture contents of about 8% and specific gravities

of about 2.6, and for the pulverized grade about 85% passes through a 200
mesh U, S. Sieve Series sieve (which has openings 74 30. nicrons across).
Benefi€i ated Wom ng bentonite is preferred as a conponent of the ..
conpositions of the present invention but other bentonites are al so useful,
especially when they formonly a mnor proportion of the total bentonite

used. Although it 5. is desirable to Iiglt free noi sture content, as
"mentioned, it is nore inportant to nmake cérfain that the bentonite being .
enpl oyed i ncl udes enough noi sture, nost of which is considered to be &gf

present between adjacent pl ates of the bentonite, to 10. facilitate qui ck
di si ntegration of t tonite and anéFad'acent naterials in articles

when such parti cPEELS F‘ﬁatéﬁgénF°@89ﬁ8 t PEnENRORPEPAS AL PRENP rE r ought
into contact mntbraaéat iavehtdsnwban bbaedebengentteanaaelhl@a i s added to

the wash 15.  vgLgky, Bpgélgtﬁga RURTCLOG! eBtql SABL aPRYbogyt Preferably

at |east 3% norée pre % or nore,
to about 8% of Rﬁ999f§ﬁ©Blé béhﬂrégéﬁt bﬂnﬁﬁélbenﬂéﬁﬂte AhFﬂ@ushyltbefore

it is admixgd wih HEQiQhBEé beadmwpeaeatﬁomcueleohhenerua§her and
such a proportion_o

t t
I n ot her words, 898&&?9? g ?ﬁemBBFn%mﬂﬂEFﬁgghgggﬂﬁgﬁngéétgg Eh?gs
"internal " moi st the bantengnefbeangl9mdlayedshnchedeslénbyaof t he

conposi tions of BB?sEﬁre, Bﬁ&éeﬁk %3Y8Hti9“conlfﬁézeat ebSbl FEELLRE not to
spray dry the beggggéeq adjacent plagegrg%ntne bentonite, to
’ \J
- 10. facilitate quick disintegration of the bentonite aad
any adjacent materials in the particles when such
particles or deterzent compositions containiag them -
are brought into coatact with water, such as waen
the detergent composition is added to the wash
15. water. It has been found that at least about 2%,
preferably at least 3%, more preferably at least 4%
and most preferably 5% or more, to about 8%, of
water should be present ian the bentonite initially,
before it is admixed with the other bead cowpoaents
20. in the crutcher, and such a proportion of moisture
siiould also be present'afte: spray drying. Ia othner
words, overdrying to the point where the beatonite - U/
loses its "internal" moisture can significantly
diminish the utility of the compositions of the
25, present invention. Thus, it is preferred not to
spray dry the bentonite with other detergent
composition components. wWhen the beatonite moisture
content is too low tie bentonite does not act to the
extent that is possible to prevent any silicate-
30. zeolite agzlomerates being formed and it also does



conposition. conponents. Wen the bentonite noisture content is too |ow the
befitonite does not act to the extent that is possible to prevent any
silicate- -30. zeolite aggl onerates being fornmed and it al so does 12.
not aid enough in disintegrating the beads in the wash water. Additionally,
whén the bentonite is of satisfactory noisture content it exhibits an
exchangeabl e cal ci um oxi de percentage in the range 5. of about 1 to 1.8
and with respect to magnesium oxide such percggptage will normally then be
in the range of 0.04 to 0.41, which exchange capacity is desirable. In

pl #2¢¢ of Mneral Colloid 101 or other 10. commerci al bentonite of the
type previously nentioned there nay al so be enployed an equi val ent

bent oni t h l,i ed by. A d Co hi duct,
which may be. avail abheti AEPoRHRRER BF GhstarestEirgore Heede BRI 1y 1
conpri se at | east 90%ash wanennr|Addhtiena559@+w@@ao¢h§eb¢QtQQmﬁe-iﬁ%qﬁl
[err] 3.5%+ 0 3% of heiLka2eddl doPePlhe! cbREEhe 21 5%y Peh ofnlerr] 0. 5%

+ 0.2% of CaO and 5. crystallization. The | oss on
ignition will be 1l9@¥chengaablaycabeipncosbde Pereertage 1R 1¢\r3R%% a
[err] ratio of 51: 2. 4ofanBolitesehd BS8aahdNdi by egepéct Nntd heagwed hur at e,

0,
orten w11 be T o0 eZahch nRRUEREaL R LI HRPALEIY | EpdBodogs iy ovon
openi ngs of 74 and 4#anger ofis0a@éotse Qeébecvntehy?KQNRnselQ@Eﬂ@ﬁﬁyeA%d form
't owill desgirable.
U In place of Mineral Colloid 101 or other
10. commercial beatonite of the type previously
mentioned there may also be employed an equivalent
bentonite such as one supplied by Amercian Colloid
Compaay. This product, which wmay be available in
powdered or agzlomerated form, will generally
15. comprise at least 90%Z of montmorillonite, 65% + 3%
of Si0p, 18% + 3% of Al203, 3.5% + 0.3% of Fe303,
2.4% + 0.6% of 450, 2.5% + 0.2% of Na20, 0.5% + 0.2%
of Cad and 5.5% + 0.5% of water of crystallizatiom.
The loss on ignition will be 11% + 1% and any soluble
20. silicate, usually with a Nag0:2i07 ratio of 1:2.4,
and present as a binding agent in the agglomerate,
U often will be limited to 2%.
In powder fora the bentonite may pass through or
almost pass through a Mo. 200 or No. 325 sieve
25. (which have openings of 74 and 44 microns across
respectivaly) but in agglomerated form it will
notmally be between fo. 10 and No. 140 sieve size
(which have openinzs of 2000 and 105 microas across
respectively), such as 30-100 (which have openings
' 30. 590-149 amicrons across), preferably all or at least
about 90% being witnin the No's. 10



normal |y be between No. 10 and No. 140 sieve size (which have openings of
2000 and 105 mi crons across respectively), such as 30-100 (which have

openi ngs 30. 590-149 m crons across), preferably all or at |east about .
90% bei.ng within the No's. 10 13. to 100 (2000-149 mcrons) or 10 to 12Q
range (2000-125 mcrons) and preferably all being in the 40 to 100 (420-149
mcrons). Thus, a sieve test will preferably have 0% beads on a No. 30
sieve (590 mcrons) 75% m nimumon a No. 8Q sieve (177 microns) and no nore
than 10% through a No. 100 sieve (149 nictdns). The dispersibility of the .
product wll be 1.5 mnutes maxinmum its swelling rate will. be 20 S
mllilitres per mnute and its frangibility wll be 20% maxi nrumin 15

m nut es and 25% maxi nrumin 30 m nutes, as neasured by standard eval uati on
tests. The apparéﬁt1@@n§29900ﬂ4§u@ﬁcﬁpaéﬁc9rmﬂpltesééplyabéeless than 0.7

g/m and preferahbygoiot-1%5! hikeoaBpr axanprekyrhbay aiitbeiggray €réed beads,
often - 0.3 to Q.S ﬁ/ghn Q? BLﬁé nt .excessi ve glftlng when gucg

aggl omer at es ar e B ERdEQOW EROT AT SBESYORP? ea BBUGs. 2TRECBRAYERER
properties nenti eidd preferabdyt hage QORI bhadseodeai Nabl 280f sieaggl Hoer at es
made from either hant,gaht 95RORIGE mah BB°H1ﬁﬁnggng§98r(i?7“ﬁ%§€g§s)

magnesi um conpound _has been i ncorpor at ed. t he desc
bent oni t es ot her 3B8nNENMPES ShasohBAr 5Breughbai BosotPRnNFLEVRr bpEPti es may

al so be enpl oyedmpe@wvnd)ng tThat dibpyraibilipyosedehe pabauetseilenbag
characteristics By gt e MRAIeRLYTLGRTPR¥EdskB12E59" daP&C, Lt Nk e present

20 millilitres per minute and its frangibility will W

be 20% maximum in 15 minutes and 25% maximum in 30

minutes, as measured by standard evaluation tests.

The apparent density of such product will usually be

less than 0.7 g/ml and preferably it will be .

approximately that of the spray dried beads, often

0.3 to 0.5 g/ml, to prevent excessive sifting when

such aggloﬁerates are blended with the spray dried

beads. The physical properties mentioned above are

those which are desirable for agglomerates made from

either bentonite powder or from such a powder in

which a magnesium compound has been incorporated.
Instead of the described bentonites other i

bentonites of comparable fabric softening properties o/

may also be employed providing that they are

improved in fabric softening characteristics by the

magnesium compound in accordance with the present

invention. Some bentonites which are not initially

satisfactorily fabric softening may be improved by

alkali tgeatment, as by treatment of Italian

bentonite with sodium carbonate, and such materials

are available as Laviosa clays. Such bentonites may

be employed and do



I nvention. Sone bentonites which are not initially satisfactorily fabric
softening may be inproved by alkali treatnent, as by treatnment of Italian
bentonite with sodi um carbonate, and such materials are avail able as
LaV|osa cl ays. Such bentonites nay be enpl oyed and do 14. soften | aundry
when they are present in detergent compositions, but they have not been
found to be as satisfactory as western or Wonmi ng bentonites, which are
preferably enployed in accordance with the 5.,4 present invention. The
magnesi um conpounds whi ch are useful in the products of the present .

i nvertion and which increase the fabric softening effects of fabric
softening bentonite al so nmake various |laundry itens Eluffier, 10.

w1t Cbe higher af ter SBEESS daoHEaY; o bk oRyhg o PhatBHLE o e AT
t han when washed in aonensénﬂpssGohuaunhag UevergehtbeenpﬁgumdonOMMRcms|s

such that an eqU'Val@@kl%%&CtO??fEgeﬁésﬁgrhaHPdnyoﬁfﬁyl$§nﬁ$ﬁ?fe¥asﬁﬁﬂﬂi
The magnesi um conpound util i-zed Bis nor ma is characterized as

bei ng water sol ubl e, 25Pt REGGRES YMFPPlﬁgeévFBeﬁ?c?FGﬂ??ﬁew$E*IEﬂﬁng
di scussi on, nmadnesi upresepautdsehbdbnare at | east slightly water 20.

ol uble rmy a5 be usedyuoTHugncUiel SoddhunklRHATPLE, oo Aol

conpound, such as a nmagnhesrum nesi um su 'S preSent in
a det er gent corrp03|tPGﬁdWHkéhoiEstéﬁpPéyéGnét ave@hi:@mmﬂnmim nasease

wash water for an the fabric softeniang effects of fabric softeniag
L beatonite also wmake various laundry items Eluffier,
~ 10. especially those made of éotton, (so -that a stack of
towels, for example, will be aigner after being
washed ia a product of tne preseat invention than
witen wasined in a bentonite coataiaing detergent
" composition which is suci that an equivaleat
15. softness of laundry results after wasaing). The
magnesium coampound utilized is noraally one which is
characterized as being water soluble, althougia, as
will be evident from the following discussion,
aagnesium compounds that are at least slightly water
20. soluble may also be used. Thus, whea 0.2%, for
example, of a magnesiua coampound, such as a
magnesium salt, e.g., magnesium sulphate, is present
in a deterzeat composition which is employed at a
concentration of 0.15%2 in wash water for an
25, automatic wasninz macaine, the concentration of tne
magnesium compound will be 0.0003% or three parts
per aillion. Accordingly, providing that the
magnesium coampound dissolves to such an extent in
the wasa water it could be effective. 3imilarly, a
30. magnesium compound wanich dissolves to tue exteant of



25. aut omati ¢ washi ng machi ne, the concentration of the magnesium
compound wi || be 0.0003%or three parts per mllion. Accordingly, provi di ng
t hat the magnesi um conpound di ssol ves to such an extent in the wash water .
it could be effective. Sinmlarly, a 30. nmagnesi um conpound whi ch .
di ssolves to the extent of ~15. 30 parts per mllion in water could be

di ssolved to the extent of two grans per 65 litres (normal American washing
machi ne capacity) and such concentrationld. approxi mately such
concentration of 5. such conpound is considered to be preferred. O #
course, if it is the nagnesiumion that is inportant to produce the desi r“'é’U
| nprovenent in softening and fluffing of washed | aundry the proportion of
magnesi um conpomnjegam;s tlmzaaljnlsn@dx tim praeird eom 180 bed edis'sed visg@igtesi um i on

concentrati on. E can erolf:l&g}g @? r)_,dslgeciqlgeé t(nogrm%]g_ny dered that

often the conpoun |aII Imterc angea y, the anounts,
proportions or Aarrdmapiasisng %ﬂﬂhﬂﬂQnﬂﬁaﬂﬁyﬁy i @mdcemsdunds 15. enpl oyed

wi Il be referreddfdiftir@ition g @Zﬁirdﬁ%falt'el @RN WBnQ.@m%'EQ%nV\A&IfCh are
at | east sllghtlg/ wat er sol upl.e are e3|%m altse%% ?Eglly wat er

sol ubl e (e.¥e UeEn §AMRYRY, 15 Sang ture)
magnesi um sal ts cﬁﬁzrﬁ,e ifr dﬁerirsad:hedmatdrmxﬁhe.dmsmalts nsonmpcbemaahtt o be

TRgnest um Sul Phalce o il TBHe UGbd I b2 LA S A 233 the
nonohydr at e, t he he%}a rate or i‘err‘f %g’nt hetICtkI eserite, ?ch as is
avail abl e from FA® INARFY tthepProportion of
magnesium compounds may be adjusted to provide a
10, desired magnesium ion concentration. However, for
simplicity, and because it is considered that often
the coupoundslcan be used substantially
interchangeably, the amounts, proportions or
concentrations of anhydrous magnesium compounds
15. employed will be referred to herein.
The most useful magnesium compounds which are at
least slightly water soluble are magnesium salts and
 the readily water soluble (e.g. of a solubility of
at least 10 g/l at room temperature) magnesium salts
20. are preferred. Of these the best is considered to
be magnesium sulphate, which may be employed in the
anydrous form,'as_the monohydrate, the heptahydrate \;)
or MgS04.2.5 H20. Synthetic kieserite, such as is
available froﬁ RAD Co., preferably ground to be
25, between No's 80 and 100 U.S. Sieve Series (which
have openings 177 to 149 microns across), is a
- preferred source of magnesium. Another useful
source thereof is a 1l:1 mixture of magnesium
sulphate and sodium carbonate. Other very useful
30. magnesium salts include magnesium acetate, magnesium
éitrate, magnesium chloride, magnesium bromide,
magnesium nitrate and magnesium carbonate. The



25. between No's 80 and 100 U.S. Sieve Series (which have openings 177 to
149 m crons across), is a preferred source of magnesium Another useful
squrce thereof is a 1:1 m xture of magnesi um sul phate and sodi um car bonat e.
O her very useful 30. magnesium salts include nmagnesi um acetate, magnesi um
citrate, magnesium chl oride, magnesi um brom de, magnesiumnitrate and

magnesi um car bonate. The 16. magnesium carbonate is preferably a basic
magnesi um car bonate, such as one of the fornug [err] [err] , wherein n
equals 3 or 4. The conpositions of the present invention will 5. usual |y

compfise from5 to 35% of anionic synthetic organic detergent, 10 to 80% of
“builder, 4 to 30% of bentonite and 0.2 to 5% of magnesi um conpound.

Preferred ranges ar [
builder, 5 to 15 or % gégggﬁoeér}t?ao%t eé]a&déj%{a{)bqg] b%%) 1ot m%%gnes}luﬁlm
conpound. Also pref e‘F%ﬂ’?fn?ﬁ%seﬁﬂch LT roe % cﬁhﬁ)wqhﬁoﬂgﬁﬁ% filler

~salt, such as sodi urmg;ubrphiuen @'im,s,wraemrerrgqﬁuﬂwsjrt lgon according to
t he present invention rise from CH% 6 10 to 35% 15. of .sodi Ly h| gher

li near al kyl benzene sul ona ORI ¢ 6 5280 1F Y e OB ¥3f112 t o
13 carbon atonsp.5 t'@sw&%mfcm#m frgp Sddh A% rpanigndss syimkbhetiz to

10% of sodi um si | i cafyalid MAMEAREONES HOWYE buil ded AW 384d5M

sul phate, 5 to 20. 15 or 20% of bentonite, or 4% of rragne5| um
sul phate and 4 to 1598%¥ORLISt AR %s‘ft%r%% cfb%tnmrsew FOMROHR2 t 0 20%

but normally will n®referred ranges are 8 to 25% of the anionic
o detergent, 25 to 60% of builder, 5 to 15 or 20% of
~ 10. bentonite and 1 to 3 or 4% of magnesium compound.
Also preferably present is from 5 to 40% of
inorganic filler salt, such as sodium sulphate.
Thus, a detergent composition according to the
present invention may comprise from 5 or 10 to 35%
15. of sodium higher linear alkyl benzene sulphonate
wherein the linear alkyl group is of 12 to 13 carbon
atoms, 5 to 40% of builder e.g. sodium tripolyphos-
phate, 2 to 10% of sodium silicate, 5 to 20% of
sodium carbonate, 5 to 40% of sodium sulphate, 5 to
20. 15 or 20% of bentonite, 1 to 3 or 4% of magnesium
sulphate and 4 to 15% of moisture. Moisture
U contents may be from 2 to 20% but normally will not
be outside the 4 to 15% range and usually preferably
will be from 5 £o 12%. Generally, the detergent
25. compositions will contain no more than about 30% of
adjuvants but when both sodium sulphate and sodium
perborate are present in the final compositiohs
(with the perborate normally being in distinct
particulate form) higher proportions, up to 50% or
30. 60%, may be employed. Generally, when no perborate
or other sensitive bleach is present the adjuvants



be outside the 4 to 15% range and usually preferably will be from5 to 12%

Cenerally, the detergent 25. conpositions will contain no nore than about
30% of .adj uvants but when both sodi um sul phate and sodi um perborate are
present in the final conpositions (wth the perborate normally being in .

di stinct particulate form) higher proportions, up to 50% or 30. 60% nay be
enpl oyed. Generally, when no perborate or other sensitive bleach is present
t he adjuvants 17. will be limted to abppt 30% and when the sodi um

sul phate content is mnimzed the adjuvants may be held to 10% e.g. 1 tor.
10% The above proportions of conponents are with respect to detergent e
conposi tions containing bentonite and nagnesi um conpound. In such

conpositions the G?i?rbgrPﬂﬁféé@nthaQ@&Er%§% dsal §§r€gé ﬁgﬂpead form

with the bentonite and nmagnesi um conpound elng externa beads.
Thus, powder ed or SpRRake berrbart ol Bl pbERe G R %ﬁﬁﬁﬁiﬂﬁ%gﬁﬁﬁlﬁﬁn
conpound may be med w¢tno$hees@ray €6 | Egls det ergent - bui | der beads and with

any ot her adjuvants but_ver referably the bentonite d the
magnesi um conmpound Wi %‘Q%I%ﬁ%?%’fjgbo?%g‘gfh%?mﬁ’?ﬂ%“e%%a%e of*Phrticles to
be m xed with thergshe¢tpbmt¢©¢%sgeQMC©ompqsi#tﬁnsﬁCQntaEntneeaesthetically
desirabl e and arepd &k PO AY rﬁ%éﬂim besmssEnd) f 1 M% ¥y transportation

and in storage is limted, In bept oni t e- nagne5|un1coqround aggl oner at es
the proportion ofcﬁ%ﬁ?%h?¥%n§ m%dﬁ%%?{nﬁiﬁﬁﬂﬁﬁﬁﬂﬂ material isin

spray dried bead form, with the bentonite and
magnesium compound being external to such beads. W,
Thus, powdered or beaded bentonite and powdered or
beaded magnesium compound may be mixed with the
spray dried detergent-builder beads and with any -
other adjuvants desired but very preferably the
bentonite and the magnesium compound will be
agglomerated together into beads or particles to be
mixed with the other particles. Such mixtures of
beads are aesthetically desirable and are
functionally superior because sifting on
transportation and in storage is limited.
In the bentonite-magnesium compound agglomerates
the proportion of bentonite to magnesium compound
will be such that upon addition of the agglomerate \;;
to the spray dried beads of other components of the
detergent composition the end product will be of a
formula such as those previously described, in which
the bentonite will exert a softening effect and the
magnesium compound will improve such softening
effect and improve the fluffiness of fabrics washed
with the detergent composition. Such proportion of
bentonite to magnesium compound, by weight, will




wi'll be such that upon addition of the agglonerate to the spray dried beads

of “ot her conponents of the detergent conposition the end product will be of
a formula such as those previously described, in which the bentonite will
exert a softening effect and the magnesi um conpound w || inprove such

softening effect and inprove the fluffiness of fabrics washed with the

det ergent conposition. Such proportion of bentonite to magnesi um conpound,
by weight, wll 18. usually be within the {lgnge of 20:1 to 1:1 or 1:2,
preferably 10:1 to 2:1 and nore preferably 6:1°to 3:1. The percentage of
“sucksaggl omerate in the final detergent product will normally be within the
5. range of 4 to 50% preferably 6 to 30% and nore preferably 8 to 25%

The bul k density of the tergent. product, often in the range of 0.25 to
0.65 g/, will pref Bfaﬁgg%égs‘ﬁtﬁgma‘fh? heaBgR 7t %%‘bet%n]gﬂloﬁ'd ey
standard 10. aut onat prefesabhy b@chi ve pkratd amsrev pi e ter 0sIY 8 leRdd Y

measur abl e volunetrigally. u e. densiqty. | nd 1/ 4 cup
(1.25 cups) of prpdugtiwi |fﬁ€eﬁ§egﬂ¥%€a%$a%€ %ﬁl?éﬁh%%&gén%nﬁn ité?eenp! oyed
per wash the washi ngEtBatefdetargont oprodiect sviketnaraikle Avposittion thd | be

the desired 0.165% Skrahgarbdy.4ifo t$es pubke consni bd St&-sfb?@@aé{dﬂm&lg y Oneh
cup (80 grans) of the_detergent,conposition nee e enployed to obtain the
sanme concentration. BF° %ﬁ?‘gg’,’ % it ai%‘ni ng concentrations of the detergent

20. conposition will usuBhéybbik apgnetinbdf e eletwrgait \privelung: f rofiaed 15
to 0.5% mhgreas Mac{h "ehe range of 0.25 to 0.65 g/ml, will preferably
U be such that the amount to be employed in standard
- 10. automatic washing machine operations will be
conveniently measurable volumetrically. Thus, when
the density is 0.34 g/ml, 1 1/4 cup (1.25 cups) of
product will weigh 100 grams and if that amount is -
employed per wash the washing concentration of the
15, detergent composition will be the desired 0.15%.
Similarly, if the bulk density is 0.43% g/ml only
one cup (80 grams) of the detergent composition need
be employed to obtain the same concentration. Of
course, hand kashing concentrations of the detergent
20. composition will usually be appreciably more,
normally being from 0.15 to 0.5%, whereas machine
washing céncentrations will usually be from 0.05%
(in some applications) to 0.2%.
The bentonite-magnesium compound agglomerates
25, will normally comprise about 7 to 64% of magnesium
compound (anhydrous basis), 26 to 87% of bentonite
and 4 to 15% of moisture, with 0.5 to 5% of a binder
preferably being present to assist in‘maintaining
the integrity of the agglomerate until it is added
30. to water, in which it is readily disintegrable and



washi ng concentrations wll usually be fromO0.05% (in sone applications) tq‘-

0.2% The bentonite-nmagnesi um conpound aggl onerates 25. will normally
conpri.se about 7 to 64% of magnesi um conpound (anhydrous basis), 26 to 87% .
of bentonite and 4 to 15% of noisture, with 0.5 to 5% of a binder .
preferably being present to assist in maintaining the integrity of the
agglonerate until it is added 30. to water, in which it is readily

di si nt egrabl e and 19. dispersible. Preigrably, t he magnesi um conpound i s

magnesi um sul phate, which may be added as Synthetic kieserite, preferably~_
of particle size in the 80 - 100 nmesh range, or .as epsomsalt, and the -
bi nder is 5. sodiumsilicate, preferably of [err] ratio in the range of

1:1.6 to 1:3, e.g abou% ﬁ:2'4P Ig suci copposi tions,the Bro oréigns of the
magnesi um sul pha&3PBEALBAPr e, PEBAROAPLTPi BB DARRSRHPL: GPRPAPB B8t 10 to
30% 60 to 80% tagoe8ipmandlbhate]lOvwhich2é@ayrbepeddedehy, spnthehie

aggl onerate parti.g g 0 ' WM, t Rien g ' 1Qat 0 100
(2000 - 149 nicrSﬁégééﬁEI2O%E§Eé§§8?gngf,P%PS?Eg?egégée??ngepggferably 30
to 100 (590 - 1490R; apshsyanghe aross PPBPBrIalénsand baat bhnderahy

nmagnesi um gonpougddian 491icatey pee€aphBYpdo¥hfR,0USNONBEGELIS! $nare dry

m xed t oget her agd such,g1x§ug§ |§ ghefﬁgdn1xgd gathtpgg o%her getergent
conponent beads, 8f HABASt R |*f r eft eefrars28PBts p&r tel§ adm xed
wi t h such beads, suhbt hemposindoashehbeptopottiand/ of hagnesgnesfom
conpound or mi xt yi,¢ Rk r8YCHeALBROUBYS sBHEMhS s PL E¥hLUSLY 296t opBERted. In a
nodi fi cation of the _ -

~are about 10 to 30%Z, 60 to 80%, 1 to 3%, and 5 to w

10. 12%, respectively, and tne'agglomerate particles are
of sizes within tne range of No's. 10 to 100 (2000 -

149 microns) or 120(125 microns), U.S. Siave 3eries, -
preferanly 30 to 100 (590 - 149 microns). The above
proportions of bentonite and magaesium compound may -

15. also be employed when such materials are dry mixed
together and such mixture is then admixed with the
other detergzent component beads, or when the
different materials are separately admixed with such
beads, whetier or not the bentoanite and/or magnesium

20. compound or nixture of such coampounds are/is
previously agzlomerated. In a modification of the
formula of the agglomerate a quaternary ammoniuam </
salt softening agent, such as distearyl diamethyl |
ammonium chloride, may be incotporated ia the

25, azzlomerate to the extent of 0.1 to 3% as a
softening and anti-static agent (to prevent cling of
laundry after wésaing and macaine drying).

The bentonite-magnesium compound agzlomerates
may be made by spraying water or an aqueous solutioan
30. of a binder onto moving surfaces of tne bentoaite



formul a of the aggl onerate a quaternary ammoni um sal t sof teni ng agent, such
as distearyl dinmethyl ammonium chloride, may be incorporated in the 25.

‘aggl onerate. to the extent of 0.1 to 3% as a softening and anti-static agent
(to, prevent cling of laundry after washing and machi ne drying). The-

bent oni t e- magnesi um conpound aggl onerates nmay be nade by spraying water or
an aqueous sol ution 30. of a binder onto noving surfaces of the bentonite
20. and the magnesi um conmpound, whi ch have beé&9.pre-m xed, and keeping the
parttcles in notion until a major proportion thereof is agglonerated so as
to be within a desirable size range. \Wen that happens 5. the noisture
content of the agglonerate may be in the range of about 20 to 40% and the
bi nder content, if FnanﬁﬂﬁheémagﬁeaﬂuﬁéﬂdﬁﬁdhndM|dﬁib& dagiat bkehho 5% when

its concentration in Eg% QUEQUS, +S sol u empl oyed.is in.t
range of about 2 to l%JE é a%ne z{s‘epr*a 'P%Mq%e @?u;clilcgeéoﬁtnal 708 P8t§8%
of binder, preferabl y2 Zakprl@rapRsrdon tﬂ%elﬂﬁdér aggloasrageidosoi ast ke

aggl oner ate W T frequenidshide d @it it k3% r%.n%e.l WaeR Y niReRabBeas
bi nder is SOdIUE]SI|I ate. ,The noisture cgggent of "t he 15. gl ongr at ed

particles, as afesul %M ugs SA%E Y FW@h@@ﬁlPHG‘BFﬁdQP%SBFuPPon or
di spersion, wll nor rmié ytdl%dn@mbddmdﬂiw 4ed andt icak! pihdecrwheatent,

anhydrous magnesi um st lAldad Olad N3 Fe%e dad18TPLANG ol 180220 Bh 57

hydration will help to t He sture
noi sture content is t%ﬂ?4nkﬁ$|QOQQ%PQﬂ§Qﬁ9Neﬁ@dtP6 medidesiadggous spray

o solution employed is in the range of about 2 to

N~ 10.  204h. The spray will usually contain 0.5 to 20% of
binder, preferably 2 to 10% thereof. The biander
concentration in the agglomerate will frequently be
from 0.5 to 10%Z, e.g. 1 to 3%, whea the binder is
sodium silicate. The moisture coantent of the

nal

15. agzlomerated particles, as a rssult of the spcaying'
onto them of the binder solution or dispersion, will
normally be nigher than desired initially but when
anhydrous magnesium sulphatzs, for instance, is
employed, tihe neat of nydration will help to drive

20. off some of the moisture. If the final noisture

content is too aiga it may bz lowered to tae desicad
ranze of about 4 to 154, preferably to a lavel
about the same as the desired moisture content of
the final detergent composition, by coaveational

25. drying wmeans, such as a fluid ped dryer.

' Tae binding s@ray solution employed will often
'be at an elevated temperature, suca as in the range
of 65 to 85°C but room tedperatu:e sprayiag is also
_ feasible. The .spray will be in finely divided
30. droplet fora and will prefarably be directed



range of about 4 to 15% preferably to a | evel about the sane as the
desired noisture content of the final detergent conposition, by

conventional 25. dryi ng nmeans, such as a fluid bed dryer. The binding .
spray.solution enployed will often be at an el evated tenperature, suchg as.
in the range of 65 to [err] but roomtenperature spraying is also feasible.
The spray will be in finely divided 30. droplet formand will preferably

be directed 21. transversely onto a nQ%éng screen of particles in the
aggl onerator. Various apparatuses nay be TUsed to carry out the ~
aggl oneration but that which is nost preferred is an 5. O Brien ¥

aggl onerator. However, other nmeans, such as the sinpler inclined drum
aggl oner at ors ngg al so be.enplgged. The, residence time in, the aggl onerator,

whet her oper at ed® G YSRARST PO & BOHAE ECiR9T U RAISAPe%idthi n t he
range of 10 to 3fhern agybsndxdcdd. this depends on the design and

operation of the ag o) . M ar to, t skid | in this
art. The spray dr;;f%%{e?ﬁ O%P%ﬁ%%g%éﬁigfargg%t%% tg%i‘{fd;z% i%’_!geﬁﬂeer W th
ot her conponent s3&&teme R bt thak arinh thereest pfewred iz ane _
adj uvant s, sare natEr fun & OB r SPridwelfe/id N0 ird haslSans’hUsuci@mgfqueous

Tt eher I SO AL BLPILE ORI Rt s S M e e,
carbon atons, thenployetbr ofhe mesddemceoftime |derthe sagdl amse rsoich wym :
tripol yphosphat &0l MMBoerated continuously or as a batch, will
usually be within the ranze of 10 to 30 minutes but g;
10. this depends on the desizn and operation of the
| agglomerator, as will be appa:ént to those skilled
in this art.
. Tne spray dried beads of anionic deterzgent and
builder, together with other components.which may be
15. present therein, such as suitable adjuvants, are
| made by coaventional spray drying metaods. Thus, an
aqueous crutcher mix comprising the anionic’
detergent, such as sodium higher linear alkylbenzene
sulphonate whecein the linear alkyl zroup is of 12
20. to 13 carbon atoms, the builder or a mixture of
- builders, such as sodium tripolyphosphate, sodium :
silicate and sodiua carbouate, with sodium sulphate o/
as a filler, at a 40 to 70% solids concéntration,
-and at a teaperature of 50 to 70°C, may be crutcned
25. for sufficient time to make the mix uniform, usually
from 5 to 30 minutes, after waich it is spray dried
by being pumped tarouga spray nozzles of a
conventional countercurceat spcay dryiag tower in
which heated drying air (products of combustion of
30. oil or zas) at an inlet temperature of about 430 to



si'licate and sodi um carbonate, with sodium sul phate as a filler, at a 40 to
70% sol i ds concentration, and at a tenperature of 50 to [err] may be

crut ched 25. for sufficient tine to make the mx uniform wusually from5
t0_ 30 minutes, after which it is spray dried by being punped through spray
nozzl es of a conventional countercurrent spray drying tower in which heated
drying air (products of combustion of 30. oil or gas) at an inlet
tenperature of about 400 to 22. [err] driv ? of f enough of "the noisture
content of the sprayed droplets of the crutchér’mx to formthe desired
beads. The beads resulting wll preferably be substantially in the No's. 10

120 range (or 5. 10-100) but nmay be and often are screened to such
range(s). The beads glIL baﬁsatlsf toril e flowp g at the desire
moi sture content theP88fC GRE¥RSWPFE G20 P et AF t B hSEHRES 4°2BF9%8, P Enge.

After manufacture ofchbesppayyddﬁreﬁldeseogenhe déutcivei | abx beaftscmnche
B o A O O yneaBERL a8 beaqRIngaLuBLEOUPPUNG) PATYS A 1P Se SRy D01 1 xed

together with conven Irona her
sui tabl e bl ender, af ber swhstanthal Vouacthﬁa§°{ﬁen1%e %@ck%@@% & sni pped

or sent to- 15.5, StOELGQQOQ?nShﬂQmQ?'BéEEhd Jheeﬁabféc:s@@éé@éun@o such
aggl onerates of the rese

i nv |t|o
conventional deterge ?n§82ﬁ33|t¥€ g?ﬁg fggeb?h%a§%%£$ %n?ﬂﬂaand
fabric fluffing propé&lbwkagt aer toé. da@i:e&hne;saucenw@mtemuatnekg@igent

conpositon may be trapstar fff1! QkQaP1haBE! G1ERiheoAIs g (51 TEdALe.
\_ After manufacture of the spray dried deterzent-

10. builder beads and agzglomeration of the bentonite-
magnesium compound beads these amay be wmixed together
with conventional blending equipment, such as a Day

. mixer or other suitable blender, after wnich tae

product may tien be packaged and saipped or seant to -

15. storage pending shipament.

Tne fabric softening agzlomerates of the present
invention are useful for additioa to- conventional
detergent compositions to improve the fabric
softening and fabric fluffing properties thereof.

20. Tnus, a coaventional detergent coampositoa amay be
transformed into a fabric softeaing and fluffing

W detergent product Dy mere mixing with the described

agzlomerate beads in a suitable proportion. The
fabric softening and Eluffing deterzent compositions

25. of the przsent invention represent significant
advances in the detergent art because they
significantly improve fabric softeainzg and do it
witn less of the fabric softening beatonite beiang
trequired. Thus, the relatively small proportion of

30. magnesium compound, such as magnesium sulphate,



detergent product by nmere mxing with the described agglonerate beads in a,
suitable proportion. The fabric softening and fluffing detergent
conpositions 25. of the present invention represent significant advances .
in the detergent art because they significantly inprove fabric softening .
and do it with less of the fabric softening bentonite being required. Thus,
the relatively small proportion of 30. magnesi um conpound, such as

magnesi um sul phat e, 23. which is presef%, significantly increases the
fabric softening action of the bentonite,“often to an extent that would 7.
otherwise require twice the bentonite content. This permts the productioﬁ*
of 5. det ergent conpositions which are | ess chalky or mlky in aqueous

solution and could tend less to cane OE ectionafle whi teni ng of dark
col oured fabri cs¥nieR ot} RERSERE ) npt BVt gF%%F}ﬁn LRSS R faRric

relatively smal|s¢pfopeing oacof otbgfeshe nentpoire, 10ften a€d Sak 0 wWhiten the
bentonite, making, ] r CfLVe n,., |, ast ances the
nagnesiun1conpou%%ééﬁﬁgeﬁﬁéégggg?ggéﬁﬁgiiégsééqgﬁ%%u?§8$$o#$ he product

duri ng aggl oner de¢vtonrhie i contenpeenThbyspermiits heite  produsmien efe breakup

of the 15. 5, agoiorEf3éet WefpbdHEr GhET 8NN COPPOBE4 & Odha Brpdsiednd Dcg he

e A o h e 5 ERE LA, SSIpE LI, cpec gLl Jydie sul phat e
llaundry, such asobpetoionavmbe synitehingrof sda. coldinadd af shabks of t owel s,
f“;f/g:] . T g‘ée maf lh' £9S2441 Eod NEo IEASE SFIhg COTPOSAE A9 041 § D P EREN __
’ relatively small proportion of magnesium compound o/
10. acts to whiten the bentonite, making its appearance
more attractive. In some instances the magnesium
compound aids in evaporating excess moisture from
the product during agglome:atidn and it has been
observed tnat it promotes the breakup of the
15. agglomerate when the detergent composition is added
to the wash water. Additionally, the magnesium
compound, especially the sulphate, contributes to
the fluffing effect of the compositions, making
washed laundry, such as cotton towels, fluffier, so
20. that a stack of towels, after five wasnings with the
detergeat composition of the p:eéent'invention, will .
be higher than a stack after washings with a \o/
composition of comparable formula but containing no
magnesium sulphate and containing enough beatonite
25. to achieve equivalent softening effects. When
bentonite and/or magnesium compound are/is added in
the crutcher and formed into the spray dried beads
the desirable improvement in softening and fluffing
are not obtained to such a significant extent, if at
30. all, and if other metal salts than that of magnesium



be,hi gher than a stack after washings with a conposition of conparable
formul a but contai ning no nagnesi um sul phate and cont ai ni ng enough
bent oni te 25. to achi eve equival ent softening effects. When bentonite
ane/ or magnesi um conpound are/is added in the crutcher and fornmed into the
spray dried beads the desirable inprovenent in softening and fluffing are
not obtained to such a significant extent, if at 30. all, and if other
metal salts than that of magnesium 24. are2ésed with bentonite such
i mprovenents do not result. Al so, the presence of a quaternary anmoni um
hal¥de softening agent in the agglonerate, which is optional, wll further
help to soften the |aundry and 5. make it | ess susceptible to static and
t he quaternary amonabg aﬂa@wnﬂnd@eﬁt@@itdeéﬁmOiﬁénembé}némfnﬁﬁtd&te or on-
storage because it I§eQ€1tObJ§fI$0n§9|y reactive %ﬂ magnesi um

O eolt se, i R TN YUl r%acf“ﬁla X Aogpni un

conpound or the benton
hal i de softener had Bebhdedsiefitealadeagent chertite aggldmaxate), iwitiicintis

contact with ani oni cogel GhAEDIvi {1 vEW théleld] pre esm%d {ehe Ui

anti-static effects wouldi e, lost. The invention may, be Into practice
in 15.  variods wayR2&adig ]n%ﬁlsbe?u%?e%'b’e"?:lr?l'io "nﬁﬂ% the |qusdernary
described to |IIustram@omimmlcnupnumﬂl&Wé§1ﬁdﬁeﬁéﬁﬁkﬁdi&ddﬁid(ﬂddmﬂdulure

exanmpl es. Unl ess oth err %@Pép@t@élca@éé Pargs ‘?Jteé%&\ﬁﬂg%h? nd all

tmmmaun&;mein o 1F
EXAMPLE 1A This is af ¥¢ S6hE i Ragnesium compound or the

bentonite. Of course, if the quaternary ammonium

~ 10. halide softener had been added to tne crutcher or
was Rept in intimate contact with anionic deterzent
it would deteriorate and its softening and
anti-static effects would be lost.
Tae invention may be put into practice in B
15. wvarious ways and a number of specifid embodiments
will be described to illustrate the invention with
reference to the following examples. Ualess
otherwise indicated, all parts are by weizht and all
tempecatures are in °C.
20. EXAAPLES 1A to 1F
SXAAPLE 1A This is a coamparison example.
va | | , Perceant
3odium tridecylbenzene sulphonate 15.0
_ Sodium tripolyphosphate : 32.9
25. Sodium silicatz (Na20:3i07 = 1:2.4) 7.0
Sodium carbonate 17.0
Sodium sulphata 13.0
Adjuvants _ 2.0
doisture 9.0

30. ' ' 100.0



Percent Sodiumtr
tri pol yphosphat e
1:2.4)

| decyl benzene sul phonat e 15. 0 Sodi um

32.0 25. Sodiumsilicate [err]

7.0 Sodi um car bonat e

17.0 Sodi um sul phat e 18. 0 Adjuvants
2.0 Mdisture ' 9.0 30.
100. 0 25. A 60% solids aqueous crutcher mx is made of the above

conponents in the given proportions of soli§B so that on spray drying the
beads resulting will be of the fornula givén. The crutcher mx is mixed .

for 5. . a period of about 20 mnutes at a tenperature of about [err] and®

Is dried in a countercurrent spray drying tower to which the drying air is
admtted at a tenper of ut [err] and into which the mx-is pu
at high pressure thr%%&téﬁ}gﬁfﬁ S ot q’%ﬁf erke%.ma‘ig]é’#e@[)ﬁ
beads are screeneabowe aoodpodEnts idechmrdivee gioporaimes off Mmlsidslo to

100, U.S. Si ' ' 3) . . | al
noni o5 Tand o A el aaeyinads BIERR T,

swel l'ing bentonit
fabric softener,

ahitehe i Eormilp 3ken « hThe rutenar Mikerks woredifpriol, as

nped
ting

a finely di g(i ded é)qy{ftefo@fo@aﬁﬁdtﬁi e’zwi@ﬂg@ml&tt hl\@.te;:ep}:#&e Ieve Serzi)es
0 e n a . 10 W an Fous nmagnhesi um .
oI dnd i€ dised Un 2 R ai rat TR g

(44 nmicrons), is
sul phate. To eff

powders is nmade i

10.

15.

20.

25.

30.

dr yimeg Jiomar to which the drying air is admitted at
a temperature of about 450°C and into which the wmix
is pumped at high pressure through coaventional
spray nozzles. The resulting beads are screened so
as to be in the pé:ticlé size range of No's. 10 to
100, U.S. Sieve Series (2000 to 149 microns).

EXAMPLE 13.

A.comme:cial'swelling bentonite, found to be

useful as a detergent composition fabric softener,
which is sold under the trade name ¥ineral Colloid
101, as a finely divided powdek'of particie sizes
about No. 325, U.S. Sieve Series (44 microns), is
agzlomerated in a 1:1 ratio with anhydcous magnesium
sulphate. To effect the agglomeration a mixture of
both'finely divided powders is mad2 in the given
proportion and while it is being tumbled in an
inclined drum agglomerator (or am O'Brien
aggzlomerator) deiounized water is sprayéd onto a
falling curtain of the mixture, created in the
aggzlomerator. The sprayiag of the water onto the
tumbling mixture of powders and the tumoling are
continued until Ehe desired extent of agzlomeration
is obtained. After the particles have reacned the
desired size range they are dried to the desired

»



proportion and while it is being tunbled in an inclined drum aggl oner at or
(o an O Brien agglonerator) deionized water is sprayed onto a 25.

falling curtain of the m xture, created in the agglonerator. The spraying
of ,the wat'er onto the tunbling m xture of powders and the tunoling are
continued until the desired extent of aggloneration is obtained. After the
particles have reached the 30. desired size range they are dried to the
desired 26. noi sture content, about 10% igg.a fluidized bed dryer or
otlfer suitable dryer. The agglonerate resulting is next screened to the
desi ed particle sizes, in the No's. 10 to 100 sieve range, and is 5.
-ready for blending wwth the spray dried detergent conposition beads to nake

an i mproved composi thonsi el AEANS, ashdd Ud, MBS AUI nenal Vsi s

of the agglonerate indicates a content of abou 45% of eac

bentonite and magnesIURRS W HHRARE Gt higrdl aﬂfdiﬂ ~1 O KXY %lﬁ“\%‘éte The
"spray dried det ergeniebﬁbﬂﬁng)hﬁ@efmi esclfe el tdee damtdvmtr@d@gﬂr&filcllm

sul phat e aggl onerat e e%, hﬁg #)A g eﬁ(cjlse: ojgjat&er&ddﬁ Sqes}él tal e ,lssuch as

Day mixer or a V- in rop ortlo et ergent

beads. 15. tB®. agglm@}at@)beﬂ@dm ﬂeﬁ@rfgmtsmmdsfitadord%meﬂtng i S
noted to appear Whitgsq sb PYde b ABRTRIeS £f 1 deoﬂp%q:;%% used,
e

o oh 1S joonst dered Leybe, Sesiatley AlereoBoN Gumdlen desiad o

with water at a hardﬂassagglddﬁkgxq)ﬂndiqates a coatent of about 451 of
each of the bentonite and magnesium sulphate and

10. about 10% of moisture. The spray dried detergent
bzads of Example 1A and the bentonite/magnesium
sulphate agglomerate are then blended together in a
suitable mixer, such as Day aixer or a V- or twin

_ shell blender in a 5:1 proportion of detergent beads.

15. to agzlomerate beads. '

The detergent composition resultiang is noted to
appear whiter than when agzlomerates of bentonite
alone are used, which is considered to be desirable.
Tae composition is then tested for softeaing

20. activity, using a General Zlectric Company washing
machine, with water at a hardness of 100 p.p.m., as
\./. calcium carbonate, and at a temperature of 49°¢.
The concentration of the deterzent composition is
0.13% in the wash water and after completion of
25. normal washing the wasned material is dried in a

Y

lauadry dryer.

A test towel that is washed and dried in
accordance with the described procedure is evaluated
for softness by an expert, who follows an svaluation

30. procedure by which softness of laundry is rated on a



cal cium carbonate, and at a tenperature of [err] The concentration of the
detergent conposition is 0.18%in the wash water and after conpl eti on of

25. nor mal washi ng the washed nmaterial is dried in a laundry dryer. A
test towel that is washed and dried in accordance with the descri bed .
procedure is evaluated for softness by an expert, who foll ows .an eval uation
30. procedure by which softness of laundry is rated on a 27. scale

from1l to 10, with 10 representing the sobygst laundry. On such a scale the
washed and dried towel is given a softness rating of 9. EXAMPLE 1C. This l}
a conpari son exanple. 5. When the sanme experinent is repeated, with™a
different but essentially identical towel being washed mnth a dry blend of

five parts of thgcapedk-ghl ¢dedenst gagkﬁg%peéhkagene 00ReP@pkc@Le M ner al

Col l oid 101, w thout the nagnesium su tness ratrng given
is 8. EXAVPLE 1Dla¥RfgYis anéﬁﬁhrFséﬁaé%aﬁbﬁewavheﬁ Pﬁé Arvedi soee
precedlng test i3sgrgheehed e¥Eepkskoratlhlyi BE dhe anount of M neral Colloid

101 in half inthe d nd, Land.using 0.15% of the 15 nd in the wash
wat er) the softness éé@ﬁg§5F§é¥. ﬁﬁéﬁ ?ﬁe NFRBP3F1&BP|8FamP omitted
entirely (a$. n Exanphenlphe( samehernpekdmagyl daerepeasdedt hwiphesent '

i nvention (Exa”ph§f¥§}eh% Bﬁkthﬁgénﬂ@ﬂli? 188HE§B%iaEbQ 1'ﬁe9né596the

softness rating is 1. 20 tness fatings o
recogni zabl e as §P§HPﬁlUéﬁPI? §E§ePFGPdt8fr$FVﬁgEaEF58°§nah? 8§RBaYt

dried detergent composition and one part of Mineral
Colloid 101, without the magnesium sulphate, the Q;)
10. softness rating given is 8.
EXAMPLE 1D. This is a comparison example.

When the immediately preceding test is repeated -
except for cutting the amount of Mineral Colloid 101
in half in the dry blend (and using 0.15% of the

15. blend in the wash water) the softness rating is 7.

When the Mineral Colloid is omitted entirely (as
in Example 1lA) (or when the agglomerate of the
present invention (Example 1B) is omitted) and the
concentration is 0.15% the softness rating is 1.

20. Softness ratings of 9 and 10 are recognizable as
significantly superior to ratings of 8 and 7 and it
"is considered that commercial products with such W .
higher ratings achieve higher acceptance for
softening effects by consumers. -

25. The towel washed with the product of Example 1B,
which had a softness rating of 9, is also noticeably
fluffier than the other towels, which were washed
with the other products. When the test is modified
by having the washed towel line dried instead of

30. having it dried in an automatic laundry dryer greater



I S considered that commercial products with such higher ratings achieve

hi §her acceptance for softening effects by consuners. 25. The towel
washed with the product of Exanple 1B, which had a softness rating of 9, is
“al’so noticeably fluffier than the other towels, which were washed with the
ot her products. Wen the test is nodified by having the washed towel |ine
dried instead of 30. having it dried in an automatic |aundry dryer greater
28. differences between the conposition of Ex3mple 18 and the nodifications
“thereof (Exanples 1A, 1C, and 1D) will be noted and the conposition of
Exaagple 13 will be even nore significantly preferred. 5. EXAMPLE 1E When
the swelling bentonite of Exanple 13 is replaced by an equival ent swelling
bentonite sold underdtlﬂfeﬂ&ﬂéei\nbéi:eaen@:héod:dn;lﬁﬁutoibﬁ eo £l Swgamlsseiial | y

the same results are | pe 1 di um
carbonate-treated Itafli ggg g%#g%%%%l ns%ﬁi@?&gf g?d%&i‘p;?o%ﬁ em aanctp
Lavi osa clay, is subdP)twidl perneped\andrtine Ronpesi aban %%n%&ﬁ%&‘%

results are obtai nedwiﬂtBeuebeﬁU£8ré5si=n{§§@$ﬁ§1ﬁr§:éﬁéaﬁédf.el y simil ar.
The above- reported exanpl, ?g gﬁy ib be Varied by using a 5% sodi um
. atio

silicate [err] Sratio of & nin water as the spray for spraying
onto the mxture of bentwnehethédsnaghﬁﬁguheaﬂonlteomﬁo&mdmphethﬁth@ spray

bei ng heated to a teppgigzohuty gh 8RKvalent] s@lfh 1hi Moddito By Mo
under the name Aaerican Colloid Bentounite Clay,
essentially the same results are obtained.
10. EXAMPLE 1F.

When however, a sodium carbounate-treated Italian
or European bentonite, sold under the name Laviosa
clay, is substituted for the Mineral Colloid 131,
somewhat poorer results are obtained, although such

15. cresults are relatively siailar.

The above-reported examples may also be varied
by using a 5% sodium silicate (Ja20:3i03 ratio of
1:2.4) solution in water as the spray for spraying
onto the mixture of bentonite aad magnesium

20. compouhd, with the spray being heated to a tempera-
ture of about 65°C and with the amount of sodium
silicate in the agglomerate resulting being about 2%
(Examples 2A to 2F).

Instead of the sodium silicate solution, similar

25. solutions of other bindinz agents, such as polyvinyl
alcohol (Examples 3A to 3F), sodium carboxymethyl
cellulose (Examples 4A to 4F), polyvinyl pyrrolidone
(Examples 5A to 5F) and hydroxyethyl cellulose
(Examples 6A to 6Ff), may be used to improve the

30. physical strengti of the agglomerate and prevent

b.




silicate in the agglonerate resulting being about 2% (Exanples 2A to 2F).
Instead of the sodiumsilicate solution, simlar 25. sol utions of other
bi ndi ng agents, such as polyvinyl alcohol (Exanples 3A to 3F), sodium N
car boxymet hyl cellul ose (Examples 4A to 4F), polyvinyl pyrrolidone ‘
(Exanmpl es 5A to 5F) and hydroxyethyl cellul ose (Exanples 6Ato 6F), may be
used to inprove the 30. physi cal strength of the aggl onerate and prevent
29. disintegration thereof. Wen the aggl #gerate containing binder is
tested for softness and fluffi- ness the detergent conposition containing%é
t he aggl onerate of bentonite and magnesi um conpound is 5. still superi®r
to conpositions of the other types previously described (except for other

The. aggl orer at oo iy LILESTROLDE, GAGLOTRL R Mion ThF Laddlonebsty” o LS
ag S ) 1 S| zes | S - - U S.

Si eve Seri es. 10?°“ta£“i%&Nh$ﬂ%SF7i§2t9%5%éiﬁ%ie%ﬂf%?e%ﬁh?%¢o€ygﬁﬁ§hesium

sul hate, RAD Co.nsygt bieéi dekéegentt eotifabt bon 7dohvaifr)ng episeom sal t

e o 2.1 (RIS TS ARl £

.

magnesi um 15. ace ; magnesium car bonat e
(Exanpl es 30A t ostbk} supgnbar uke cAPBPYsisi(E a@P| ERe 1ahed GIPYS nmgnesi um

nitrat ed( Exanpl Fﬁ:é@dfoﬁé)l)llzﬁéslé)f iQéHg(()eﬂéegbeaﬁér lsd|>'tx§|$£ IweﬁlebMJt@ mag]pesihum
OO 1 ! BhSHs FOAPhShE o aahonsbRLeLs! Vobdhl CELRFEIERLC! (e

case when the agzlomerates are of particle sizes in
the No's., 30-100 range, U.S. Sieve Series. Q‘)

10. EXAMPLES 7-12

when instead of anhydrous magnesium sulphate,

XAD Co. synthetic kieserite (Zxamples 7A to 77), .
epsom salt (Examples 8A to 8F) or other magnesium '
sulphate hydrate is utilized or when magnesium

15. acetate (Examples 9A to 9F), basic magnesium
carbonate (Examples 10A to 10F), magnesium chloride
(Examples 11A to 11F), magnesium nitrate (Examples
12A to 127) or otner at least slightly soluble
magnesium compound is employed, completely or

20. partially in replacement of the aagnesium sulphate
in the described agglomerates with the bentonite -
(altnough it is preferred to use those of a o o/
solubility of at least 10 g/l in room temperature
water), improved softeaing (and fluffiness) of

25. washed fabrics (such as cotton towels) result,
compared to similar formulatioas containing more
bentonite but no magnesium coampound with the

agzlomerate. When the same proportions of bentonite
and magnesium compound are dry blended with the
30. spray dried beads softeaing and Eluffing tesults,



(although it is preferred to use those of a solubility of at |east 10 g/|
in Toomtenperature water), inproved softening (and fluffiness) of 25.
washed fabrics (such as cotton towels) result, conpared to simlar
fordrul ati ons contai ning nore bentonite but no magnesi um conpound with the
agl onerate. \When the sane proportions of bentonite and nagnesi um conpound
are dry blended with the 30. spray dried beads softening and fluffing
results, 30. neasured on fabrics washed wijd, such conpositions, are
abogt the sanme as or alnost as good as those utilizing the aggl onerates but
t hexgT oducts tend to segregate on shipping and storage and the softening 5.
effects are not uniformfor all of the product I n the box of detergent

conposition. Also, t r [ te _
aest hetically and th%g[aog‘gggd:c%ng?g%ﬁées powcfpéd) maht esrﬁ“}&f vﬁ% h er gent
beads i s considered 302 aDeinkckhe SAR2 RS HNAKRISE FSx MR as3 tfnse 1 or
2% on a product basusiwiiﬂgstwra@omtﬁ@tmés admruwnpc:tﬂcmdr.cbe tedld to

anti-static and fabr% ofg&nlqﬁ qgﬁ? i S | cluded |n ofte

aggl omerate of the p?cdeht t p%ﬂstﬁﬂ Tﬁ(ﬁ'%ﬁ M ed

in the binder $Sel uti®ffectypyateimet atthiefwsefqn )@Il |mE vu"tEh adrsluagglioner at e,
its anti-static acti E’Heo'@o%"aéf‘e@eéé’#f@&&’ é&nWﬁH %91&%3' aldey a‘%%’&cu‘at

| aundry i.ncl udes 20. heti c organi c polymeric fi brous ‘materials, such
as nyl ons and pones?%?% ’o nehe 12§ %%hs#ikﬂQﬁiﬁqmﬁcce’tabl

aesthetically and tae presence of fine powdered
U material with the deterzent beads is considered
10. undesirable by consumers.
EXAMPLE 13
Whean 1 or 2%, on a product basis, of distearyl
diaecthyl ammonium cialoride, an anti-static and
fabric softeniag agent, is included ia the
15. agzlomerate of the present inveution, by being
dissolved and/or dispersed in the biander solution or
by being otherwise mixed in with the agzlomerate,
its anti-static action on washed laundry is
- apparent, especially when that lauadry includes
20. synthetic organic polymeric fibrous materials, such
as nylons and polyesters, and it is considared taat
{V/ it further helps to soften cottons ian the laundry.
SXAMPLES 14 and 15
Goods results are obtained in accordance with
25, the invention by substituting other aajionic
detergents, such as sodium lauryl sulpahate (Example
14) and polyethoxylated sodium cetyl sulphate
containing about 10 moles of ethylene oxide per amola
(Example 15), for the sodium tridecylbenzene

30. sulphonate.



it further helps to soften cottons in the |aundry. EXAAPLES 14 and 15 Goods
results are obtained in accordance with 25. the invention by substituting
ot her ani oni ¢ detergents, such as sodium |l auryl sul phate (Exanple 14) and
pol yet hoxyl at ed sodi um cetyl sul phate containing about 10 nol es of ethyl ene
oxi de per nole (Exanple 15), for the sodiumtridecyl benzene 30.

sul phonat e. 31. EXAMPLES 16, 17 and 18 Simlarly, substituting other
bui | ders, such as tetrasodi um pyrophosphajg, (Exanple 16), sodi um

sesqui carbonate (Exanple 17) and NTA (Exanple 18) 5.  results in generam\g
the sane desirable properties in the product. Such is also the case when®e
the proportions of the various conponents are varied +10% +20% and +30%
providing that they g b i m 4 hg g apges 10. given. O course, al

t he products descri bed— 1 g tTc organic detergents for washing
| aundry and all cl ea?iBRhRaTundtyrshttuirg Rther WEMBTS 19¥Ch RSIoC

EXAMPLE 19A. Thi get SasodDiR Ay Sspiat €. (Hkample 16), sodium
Per cent Sodi um dodecyl benzene su @hongfe di um

19. 9
tri pol yphosphat gSesddicarbonate (Example 17); and JFA, (BFINRLE L8 )r () =
1:2.4) - 5. resullfs SirSogenewr gk potised csame desirable properties

17.3 20. SOdi“”lé”%ﬂ@?ﬁfbduct. 0 15. 4 Fl uorescent

bri ght ener (Ti nopal . .1 .
Such is also the case when the proportions of

the various components are varied +10%, +20% and
+30%, providing that they remain within the ranges g_)
10. given. Of course, all the products described are
useful synthetic organic detergents for washing
laundry and all clean the laundry satisfactorily. -
EXAMPLES 19A to 19C
EXAMPLE 19A. This is a comparison example.

1s5. Percent
Sodium dodecylbenzene sulphonate 19.9
Sodium tripolyphosphate : 27.7
Sodium silicate (Na0:8i05 = 1:2.4) 10.5
Sodium carbonate 17.3
20. Sodium sulphate ' : 15.4
Fluorescent brightener (Tinopal 0.1 _
(Registered Trade Mark) CBS-X) o
‘Moisture : 9.1
100.0
25. Spray dried detergent-builder beads of the above

formula are made by essentially the same spray
drying method described in Example lA. The beads
are of particle sizes in the 10-100 sieve range.
EXAMPLE 19B
30. An agglomerate of American Colloid Bentonite

Clay and anhydrous magnesium sulphate is made by dry



(Regi stered Trade Mark) CBS-X) Misture

9.1 100.0 25. Spray dried detergent-buil der beads of the above fornula
are made by essentially the same spray drying nethod described in Exanple
1A, The beads are of particle sizes in the 10-100 sieve range. EXAVPLE 19B
30. An aggl onerate of Anmerican Colloid Bentonite Cay and anhydrous
magnesi um sul phate i s made by dry 32. mxing such materials in an.

i nclined drum aggl onmera- tor, with the ratio the bentonite to the
naghe3|un1conpound being 4:1, the mixture theféof is oversprayed with a

di Refe (5% sodiumsilicate 5, - solution in the manner described in
Exanpl e 13 and aggl onerates are formed. The agglonerates are dried to a

final noisture content of about 10% apnd,are sieved t he

Lhrough n he a0 e cBxfasotRth, BRes ERAME | Larat bie Rndd e i ad [y a-
nmcrons). 10. The tbnalwsbuluneszattatefcbneehenmdnihe ey teerer at es
varies but it s usughbxepd Ll Bobhsuangs: gl 4 10 B8 @1 fruldoedliecprey

dri ed detergent beads ] te-magnesi um conpoun
aggl onmerate and 15. °V36Fakaﬂﬁﬂsw¥bﬁf¥e@ b%F%x %eﬂcﬁﬁ@k#qu%iﬂ#QﬁQF Bl ue 80)

are thenodry EISendedstgeibﬁrinV\thé hh@n@erﬁeﬁﬁgﬁdtmrlﬁﬁmpmtm diéend
berng 579 12%and 1o SRRERLRYhty, EDERRSOCU SHAUS: Fhe, drine
to a final moisture content of about 10% and are
sieved so that they pass through a No. 40 sieve (420
U microas) and rest on a do. 100 sieve (149 microns).
10. The final sodium silicate coanteat of the agglomerates
varies but it is usually withia tha range of 1 to
3%, e.g. 2%.
The spray dried detergent beads of Example 194,
the bentonite-magnesium compound agzlomerate and
15. borax dots (puffed borax coloured with Acid Blue 80)
| are then dry blended together, with the percentages
thereof in tine blend being 87%, 12%Z and 17,
respectively.
The product resulting is an attractive, free-
20. flowing fabric softening and fluffing detergent
composition whican, when used at a4 coacentration of
va ' 0.15%7 in the wash water of an automatic wasaing
- machine (100 g/ 65 1L of water) is an excellent
detergent of very satisfactory softening character-
25. istics and good cotton fluffing properties.
EXAMPLE 19C |
When the crutcher aix of Example 19A is chaaged
so as to include hydrated Zeolite 4A (20% nydration
water) in place of the sodium tripolyphosphate, and
30. sodium bicarbonate in place of some (1/4 to 3/4) of




conposi tion which, when used at a concentration of 0.15%in the wash water |

of an automatic washing machine (100 g/ 65 1 of water)

is an excell ent

detergent of very satisfactory softening character- 25. i stics and good
properties. EXAMPLE 19C Wien the crutcher m x of Exanple =
19A is changed so as to include hydrated Zeolite 4A (20% hydrati on water)

cotton fluffing

I n place of the

sodi umtri pol yphosphate, and 30. sodi um bi car bonat

pl ace of sonme (1/4 to 3/4) of 33. the 83di um carbonate of the for

sati sfactory non-
when m xtures of
sesqui car bonat e

remove cal cium f
Y are enpl oyed,
Exanple 19B is u

of the described
acconpani ed by n

conponents of th
menti oned ranges
pyr ophosphat e,

phosphat e softeni ng detergent conposition results.
Zeolite 4A and ot her builders, such as sodi um

ein
mula a
Al SO,.:;/ .

*_E'

or equal weight m xtures of " sodlun1b|carbonate and sodlum
carbonat e are ut khezedddimhctibboraeki be, tne fbenudaher saebsfaesonhi ch

BQQ‘PﬁEQ W@ Srso§ Eﬂlﬁ E ?gﬁglgﬁﬁgoéiéggn260|'tes X and

SIm resu tS a

gl onerat e of

segultge e&éépbeﬁheﬂamiﬂéuséﬁt@ﬁl §°lstés$éc¢agly not ed
when the |aundryoknef pGeiBeRsaNdueHCAs! 864LbA aésq@b&atBaQAeeU§tng ot hers
anlgnlc s%nth etic orgagp geterg ents é % be

§ARahi WeigPEr BERELTER QhpABHErRCPLEREPYRATE) 2D U|Iders

bent oni tes and negdéamusaebopnatedarendtiwhéredhwiphopbet zeotivé,tbe reqU|red

I'S tetrasodli um
water, such as other Zeolites A and Zeolites X and Y

are employed, similar good results are obtainable
when the agglomerate of Example 19B is used.

The excellent fabric softening is especially
noted when the laundry is of cotton and such results
are obtainable using others of the described anionic
synthetic organic detergents (which may be
accompanied by nonionic detergents or amphoteric
detergents), builders, bentonites and magnesium

9h§3pre§ggiggs ESsvéhléﬂ Paﬁaaéecéie&Lth£8hnhaP&

~compounds and when the proportions of the required

components of the compositions are varied but are
still within the mentioned ranges. A preferred
substitute builder is tetrasodium pyrophosphate,
which may be used alone or with sodium tripolyphos-
phate. Also, various adjuvants, such as fluorescent
brighteners, colourants) germicides and anti-redepo-
sition agents, may be added in the crutcher and
different fillers or no filler may be present in the
crutcher mix (and in the spray dried beads). Among
adjuvants that may be present in the bentonite/
magnesium compound agglomerate are perﬁumes,
enzymes, soil release promoting agents, and other
heat-sensitive products. Of course, as with the

case of the borax dots, materials may be present in

the final composition external to both the spray
dried beads and the agglomerates, which materials
may be agglomerates, prills or powders. Amdng such
materials are bleaches, such as sodium perborate,



whi ch may be used al one or with sodiumtripol yphos- phate. Al so, various
adfuvants, such as fluorescent brighteners, colourants, germ cides and
anti-redepo- sition agents, may be added in the crutcher and different
fi'llers or no filler may be present in the crutcher mx (and in the spray
dried beads). Anmong adjuvants that nmay be present in the bentonite/
magnesi um conpound aggl onerate are perfunes, enzynes, soil rel ease
pronoting agents, and other heat-sensitive pryducts. O course, as with the
caséof the borax dots, materials nay be present in the final conposition
extefnal to both the spray dried beads and the aggl onerates, which
materials may be agglonerates,. prills or powders. Anbng such materials are

bl eaches, such as sog] at r.fu may be
sprayed onto the nix?tggégﬁ§%égbr%&gnp%ééﬂgégﬂ“ a4§?§ﬁ§¥§¥%ggﬁ§ﬁzﬁ%§
nmodi fi cations of themixkare pphdirtergent prate FIgl qmenat efenuiSastur e

still pelrm't t[le obé&%ﬂgcﬂéié?@démgeﬂifﬂtlmﬁg:@,dlafdwfp‘zida&s[s@%ults

previously nentione ndi cat ed, i anpl e 1, er ntonite i.s

present in the deterf®ht®t %hbd‘é??‘?%%cr\i%%g%ﬁ}m%ﬂig’u%%rﬁ% aipng of

(conparison Exanple 8k ioprohed camposi inprendril uifiorgriresdlitee t hose of

this exanple, the prﬁggg%§¥%1¥;$ghé¥§§gg@ I nvention soften |aundry better
e | I er

and additionally, na an do the products of this comnparison

Exanple 1C. This is so ed@nindifrted Ehdirampie bent'tiin o0ty Beakandtec is

increased to replaceighgresent in the detergent composition (magnesium
' va compound omitted) (comparison Example 1C) but the
_ comp::itions are otherwise like those of this
example, the products of the present invention
soften laundry better and additionally, make it
fluffier than do the products of this comparison
" Example 1c._ This is so even when the amount of
bentonite in Example 1C is increased to replace the
magnesium compound. '
EXAMPLE 20A
A commercial heavy duty laundry detergent (FAB
(Registered Trade Mark)), based on sodium linear
higher alkylbenzene sulphonate wherein the alkyl
group is of 13 carbon atoms, and sodium
Y tripolyphosphate, with sodium sulphate as a filler
" and containing moisture, with the percentages of
synthetic organic detergent, builder, filler,
moisture and other adjuvants being about. 15, 55, 20,
9 and 1, is improved with respect to fabric
softening effect by mixing the beads thereof with an
agglomerate of equal parts of Thixo-Jel No. 1
{(bentonite) and MgsSO4. Manufacture of the
agglomerate is by essentially the same method as was




magnesi um conpound. EXAMPLE 20A A commerci al heavy duty |aundry detergent
(FAB (Registered Trade Mark)), based on sodiumlinear higher alkyl benzene.
sul phonate wherein the al kyl group is of 13 carbon atons, and sodi um .
tri pol yphosphate, with sodium sul phate as a filler and contai ning noistures
wi th the percentages of synthetic organic detergent, builder, filler,

noi sture and ot her. adj uvants being about 15, 55,. 20, 9 and 1, is inproved
with respect to fabric softening effect bys m xing the beads thereof with an
aggl onerate of equal parts of Thixo-Jel No. 1 (bentonite) and MgSOH4. 5 i
Manuf acture of the agglonerate is by essentially the sanme nethod as was
35. previously described; wherein silicate is used to inprove bead

strength. The bl&@?{@ﬁsgl aSa c ObeiE, Rﬁ{éﬁ?ﬁ émfﬁ% (1'%9Q1§éaer%d Trade

Mark) to one par? oner at e g n an aut omatlc vvashl ng 5.

machi ne i s conduk®REPYR kel 1shrengt Regihg &Hanpdrmage N 19 doiveent rat i on

(total conposit Iﬁk«c@rtserﬁﬁeatzm (Fddios e ITradd Mddhe) W Q:fnéJQﬂaﬁQ: at
[err] and of 100 @b a]rdnersate( as aI ciumcar bonat The test. | aundry
®* 'a¥ordY

washed in the 1 P was %b"rfﬁac"rﬂnaé"la%q RS WR SR %n face
cl ot hs and @f t ermagisineigi s ednduated at dx iQASITRAB dRegimrenedal uat ed for

softness in the Wrmﬂﬁv'&&%é’n%@fd@e&m Hnpla4®ich rating of 9.
EXAMPLE 20B. This is a coqparlson exaqP When t he above Exanpl e
20A i s repeat ed, cQEﬁ?Efratl n being O %), w1+h the water being at

21°C and of 100 p.p.m. hardness (as calcium
carbonate). The test laundry washed in the \;)
10. laboratory in a washing machine includes two cotton
face cloths and after washing such are line dried.
They are then evaluated for softness in the manner -
previously described and are given a rating of 9.
EXAMPLE 20B. This is a comparison example.

15. When the above Example 20A is repeated, using
one part of agglomerated Thixo~-Jel with the FAB in
replacement of the Thixo-Jel - MgSO4 agglomerate,
the softness rating obtained is 8. When both such
experiments are repeated using wash water at a

20. température of 49°C, the same results are obtained.

In similar tests employlng six pound (2.7 Kg)
clean loads of laundry in whlch there are present o/
three face cloths, with the FAB (Registered Trade
Mark) concentration being 0.15% in 20°C wash water

25. of 100 p.p.m. hardness, as calcium carbonate,
agglomerates containing two pérts of MgSO4 and ten
parts of bentonite are made and are blended with 100
parts of the FAB (Registered Trade Mark) (to give a
wash water concentration of 0.17%). When the

30. bentonite is Thixo~Jel No. 1 each face cloth is
rated 9 for softness and is found to be very fluffy,
and the same is true when the bentonite is American
Colloid Bentonite Clay.



one part of agglomerated Thixo-Jel with the FAB in replacenent of the

Thi xo-Jel - [err] .agglomerate, the softness rating obtained is 8. Wen both
such experinments are repeated using wash water at a 20. tenperature of
[erkr] the sane results are obtained. In simlar tests enploying six pound
(2.7 Kg) clean loads of laundry in which there are present three face
cloths, with the FAB (Registered Trade Mark) concentration being 0.15%in
[err] wash water 25. of 100 p.p.m hardness, #s, cal ci um carbonate,

a93I gmerates containing two parts of [err] and ten parts of bentonite are
made” and are bl ended with 100 parts of the FAB (Regi stered Trade Mark) (to
give a wash water concentration of 0.17% . Wen the 30. bentonite is

Thi xo-Jel No. 1 each facggghpid 35 rated 9 for softness and is found to be
very fluffy, and the sanE 'S TTUE, when the bentonite is Anerican Colloid
Bentonite Clay. . 36. EXAPrezaial ARfricam heady iduty Heandrgudetesandry
deter- gent (FAB (Regest e(BAB T{Ratpi dbsdd Trad@dmrkit)o iz sridecdinte and

fluffing detergent b [ 1] € 5 f art r. .hundred aof an
aggl onerate of Aneri %%ﬁg%‘)ﬁ%rhcf; %efnlﬁ%)ér)ﬁ ¥ 4 e%yerged&l\/ggsof%?i:tfoflattﬁgf SPhe
magnesi um sul phat e e?bl by R Y §s tpreiundted ahamfagdlionesaser ofent is in

anhy?rfus ;om i's %}ﬂ%ﬁﬂ&ﬁo%@%ﬁﬂ&i@ dl%tyf !ara@ltwd ung ;30.
crystals o e nmonohydrate. Ln another, experinent instead .of, an
aggl oner at e bei ng us”e%?l‘?ie réb%é’?r‘iﬂﬁs&lﬂ‘bt%llf? RPRLoYed: ARs three of

particle sizes variations of this experiment is in anhydrous forn,
\_ is crystals of monohydrate and is finely ground
10. crystals of the monohydrate. In another experiment
instead of an agglomerate being used, the magnesium
sulphate monohydrate crystals, of particle sizes
like those of the FAB (Registered Trade Mark), are
dry blended with agglomerated American Colloid
15. Bentonite Clay (which does not contain any MgSO4).
All four of these variations of the present
invention are compared for fabric softening activity
to 100 parts of FAB plus 20 parts of agglomerated
American Colloid Bentonite Clay.
20. Cotton cloths washed with the "control" are
rated 8 for softness and cloths washed in the compo-
\ sitions containing the agglomerates of the present
invention are rated 9, which difference is
considered to be very significant. The composition
25. made with the dry blend of MgSO4 (monohydrate) and
bentonite is rated 7.
EXAMPLE 22
To simulate European-type detergent compositions

a heavy duty detergent composition is made by
30. blending 10 parts of sodium linear tridecylbenzene
sulphonate (derived from FAB), 5 parts sodium coco-



| i ke those of the FAB (Registered Trade Mark), are dry blended with .
aggl onerated Anerican Colloid 15. Bentonite Cay (which does not contain
any [err]) Al four of these variations of the present invention are ‘
conpared for fabric softening activity to 100 parts of FAB plus 20 parts oﬁ
aggl onerated Anerican Colloid Bentonite Cay. 20. . Cotton cl ot hs washed
with the "control" are rated 8 for softness and cl oths washed in the conpo-
sitions containing the agglonerates of thg,present invention are rated 9, ..
whi ch difference is considered to be very S|gn|f|cant The conposition 252.
made with the dry blend of [err] (nmonohydrate) and bentonite is rated 7. =
EXAMPLE 22 To sinul ate European-type detergent conp03|t|ons a heavy duty

det er gent conp05|t Q0 i s mad Vg 0. di parts of .sodi um | i near
tri decyl benzene suﬁ pREnE08E( é?lvédrPréﬁSFAgg, Sr?§ g84F i coco- 37.
tal | ow soap (20: 8@lpeﬂw9bossnapsrasd025sgdres1pfupgﬁypmoppnaoeaaad 25 parts

of s0di um per bor #be1080pA09sP 8! Sush B¥EABECHYE! aaasdaﬁse%a}izspafts of an
aggl onerate of 5 parts_oOf Anerican Bent onite ay and 1 part

of [err] The des@ BEGLOBREESR PEN> |§aF§§t88 ABEri6RRehPALChEWer in a Mele
(Regusteredstradaewhbhh+uashaygaﬁacmlpartuafnggsagh wat er of a hardness of

300 Pepem. as cal ol WilCROUARIhey. ARHoBIRLOKLs 100100 BERTRORLANE, |

det er gent conp05|t|on per ound ean
washed. The power in a Miele (Reglstered Trade Mark) washlng

machine, using wash water of a hardness of 300 ,
pP.p.m., as calcium carbonate, and employing 100 \
10. grams of the detergent composition pef wash, with
six pound (2.7 Kg) clean loads being washed. The
washing is conducted with water at a temperature of -
60°C and after completion of the washing the dried
laundry (cotton) is evaluated for softness and is
15. given a softness rating of 9. It is also noted that
apparently due to the presence of the soép the
amount of foaming that would normally be expected
from the sodium tridecylbenzene sulphonate is
greatly diminished, thereby aiding the washing
20. effect. Despite the presence of the soap, which
might be expected to react with the magnesium
compound to form insoluble soap, which has a lesser o/
effect in softening laundry, the high softness
rating is obtained.
25. The above examples show that the agglomerates of
bentonite and magnesium compound of the present
invention, when incorporated with anionic detergent-
based detergent compositions, are effective deter-
gents, significantly improve the softening power of
30. such compositions and improve the desirable
fluffiness of the laundry. The compositions also are



washing is conducted with water at a tenperature of 60C and after
coipl eti.on of the washing the dried laundry (cotton) is evaluated for
softness and is 15. given a softness rating of 9. It is also noted that
apparently due to the presence of the soap the anount of foam ng that woul d
normal |y be expected fromthe sodiumtridecyl benzene sul phonate is greatly
di m ni shed, thereby aiding the washing 20. effect. Despite the presence of
the soap, which might be expected to react w4gh the nmagnesi um conpound to
forim i nsol ubl e soap, which has a | esser effect in softening |aundry, the
hi.gh¥softness rating is obtained. 25. The above exanpl es show that the
aggl onerates of bentonite and magnesi um conpound of the present invention,
when incorporated W § [HeTyll - letergent. conposgi i are
effective deter- gem%égrgrg%%%ﬁ#ﬂf&ra%veﬁ%& Fst(;%f'?%%oﬁ% %ﬁéflso%%a
such conposi tions anERBEris AHDSUTE kRS r i fregpeictess Flulifdnesandip. The
C?”POS' ]E' onsfalbs_o arsf‘obmet é’at%eéJqq.d,k%’!H tHﬂEd‘Qg{o%Q!t 'Et?ta];%][‘fit*&%lb%d? @owelV@are
stains fromfabric substrates. respe 0 i ness, .i.n sone cases
it has been noted t ik ’Q%‘g'tl?e% lfﬁ\é{}éh&'ﬁ "—%‘é%ﬁ&‘i’eié @Sﬁ@&ﬁﬁ than towel s
of simlar 5. 5. sofdoftssessmsdaxhed tWi tdtorypagidsiaisnshemeireianopllgent onite
1s the softening ag dditi t ine ing of laundry it is
f&%‘htér{hae% cile st%n{{?ae(iﬂ:{l YRS,

al so consi dered tha e products e present’invention are useful as
det ergent conpositions flt adlitigmte waaiting @asqingne fddpusdyyl dtndsy.
The : also considered that the products of the present
o iavention are useful as detergent compositions for
' 10. hand washing (and line drying) laundry. The
concentrations thereof in the wash water will be
higher, often being from 0.2 to 1%, e.g. 0.35%,
0.7%, but the softenings are usually not as good as
when a washing machine is usad. Still, the composi-
15. tions of the present invention are more effective
softeners than those from Qnich_the magnesium
~compound is omitted.



concentrations thereof in the wash water will be higher, often being from _,
0.2tolL, e.g. 0.35% O0.7% but the softenings are usually not as good as

when a washing nachine is used. Still, the conposi- 15. tions of the -
present invention are nore effective softeners than those fromwhich the =
magnesi um conpound is omtted. 39. CLAIMS 1. A fabric softening and.
fabric fluffing parti- cul ate detergent cggposition which conprises spray
dried beads containing a detersive proportion of an anionic synthetic _

organi'c detergent or an anpholytic or anphoteric detergent which under the&
conditions of use act |ike an anionic deceagest and a buil ding proportion™
of a builder for such detergent, a fabric softening proportion of

bentonite, which is capable of softening fabric during washing thereof wth
the anionic detergend.and Babriersofihaningoandnfapr badfinffindgearbortion

of a magnesi um cemauadd%éeeehé abmbsaﬁlshlamw E@ﬁ\@fﬁ@éu%?ay' n such
proportlon that it gproves of t eni ng of the benpto- pite and

i nproves the flufFitR EeﬁﬁstﬁgnFébPFﬁg ﬁagﬁEﬁrﬁ}Yﬁ ?ﬁ%pﬂé?b?ﬁeﬂ an
conposition, whi ahibabtosynthethodorggnisi detepgpntindr ade ampleslwytico t he

spr ay dri ed Deads:okaBhbPRL EcouBkBELLAL OUARGh oy ARLET BFD! caRB DIAZeT . the

conposition being f abr eni n
cationic materi aP§ BﬁecéﬁtalhkﬁgabnﬁylgﬁhFld%Fé@%?@Foﬁédtﬁe¢%b$dhmﬁ any

such cationic mapebpak8iBRESENA bRil8Er COEBOSEER Ode DL diéNt PCAt £8b T ¢

separate part|C|eoften1ng proportion of bentonite, which is capable
of softening fabric during washing thereof with the \‘)
anionic detergent and builder, and a softening and
fluffing proportion of a magnesium compound which is
at least slightly water soluble, in such proportion
that it improves the softening effect of the bento- -
nite and improves the fluffiness of the fabrics
washed with the detergent composition, which bento-
nite and magnesium compound are external to the spray
dried beads of anionic synthetic organic detergent
and builder, the composition being free of
quaternary ammonium halide fabric softening cationic
materials or containing only small proportions
thereof and any such cationic materials present in
the composition being located in separate particles
from the anionic detergents, the composition being
such that if the bentonite and magnesium compound
are present'as an adglomerate, the agglomerate is
free of soap, and the said agglomerates are free of
quaternary ammonium halide fabric softening cationic
materials or optionally contain 0.1 to 3% thereof.

2. A detergent composition as claimed in Claim
l in which the bentonite is in the form of an agglo-
merate which disintegrates readily in wash water.
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fromthe anionic detergents, the conposition being such that if the
bent oni te and magnesi um conpound are present as an aggl onerate, the
aggl onerate is free of soap, and the said agglonerates are free of
guat er nary -anmoni um hal i de fabric softening cationic materials or

optionally contain 0.1 to 3% thereof. 2. A detergent conposition as
claimed in daim1l1l in which the bentonite is in the formof an aggl o-
merate which disintegrates readily in wash wajgr. 40. 3. A det er gent

conposition as claimed in Caim2 in which the imgnesium conmpound is
naﬁﬁésiun1salt and.is present with bentonite in at |east a portion of the
bentonite aggl onerate. 4. A detergent conposition as clainmed in Claim1lin

which th i oni t het,i | c_det t d, build whi ch, b,
mixture of bullders) arern thePBRRVGRE <Hrayo B LGP pbdela SRR L Clatn

bent oni te and magnesRufmcwhpobnthé¢whagheshymbeompommd i isn mad pdeitwe) sale
aggl onerated to partpghkessobra0oHt & S@Qﬁﬁ | t rd heads
of anionic synthetic qr gaﬁi I(?rgetg,rgegt&land iill%%e?fn 55..I|?Afé(1)'§e%q%rage]t“inctﬁ'q:]'tbe‘{i
conposi tion as clai nB8 FReaR§ntonkteragghemerateo 4 which conprises 5 to
35% of anionic synthetic organic detergent, 10 to 80% of builder, 4 to 30%

: 0 : o
25 clained in-any one of ‘0 aknilRerashE kS HRd a1 Crof 4 Sl CHRIRA 71,
conpound. 7. A deter §ehR ¥bhpbsthe canienit atymiheiamrganic detergent
and builder (which may be a mixture of builders) are
&w/ in the form of spray dried beads, and the bentonite
and magnesium compound (which may be magnesium
sulphate) are agglomerated to particles of about the
same size as the spray dried beads of anionic
synthetic organic detergent and builder.

5. A detergent composition as claimed in any
one of Claims 1 to 4 which comprises 5 to 35% of
anionic synthetic organic detergent, 10 to 80% of
builder, 4 to 30% of bentonite, and 0.2 to 5% of

magnesium salt.

6. A detergent composition as claimed in any
N/ one of Claims 1 to 5 in which there is 1-4% of
magnesium compound.

7. A detergent composition as claimed in any
one of Claims 1 to 6 in which the magnesium compound
is magnesium sulphate.

8. A detergent composition as claimed in any
one of Claims 1 to 7 in which the magnesium compound
is magnesium sulphate, 1 to 4% thereof is present in
the composition, and it is distributed evenly in all
the bentonite agglomerate.‘

A



one of Claims 1 to 6 in which the magnesi um conmpound is nagnesiun1su|phate.ia
8. A detergent conposition as clainmed in any one of Clains 1 to 7 in which |
t he magnesi um conpound i s magnesi um sul phate, 1 to 4% thereof is present in.,

the ‘conposition, and it is distributed evenly in all the bentonite o
aggl oner at e. 41 9. A detergent conposition as clainmed in any one of -
Clains 1 to 7 in which the bentonite and the magnesi um conpound are present
as an agglonerate. 5 10. A detergent_ conposition as claimed in C aim

9 in which the aggl omerates have a particl®'size in the range 10-120 nesh{:j
U-S. Sieve Series (which have openings 2000 to 125 mcrons across). 10. =

11. A detergent conposition as clained in daim9 in which the
aggl onerates have a particle size in the range 30-100 nesh U S. Sieve
Series (590-149 nicrofs) . Aldetergenycomposibtiogens chapuedtimrasy clai ned

in Caims8, 9 or dQeidfVigtnd NE 860PO{A 1 QH1Oh FRENSSHEER EOLPOYNOL{O
bentonite in the nagnes un1comgoun - bentonite agglonerate Is from1l1l:20 to
1:1. 20. 13.24 nﬂ%i%$g%ﬂ? %%ﬂ%o%¥?i%ﬁe%%nEl Ry #82leRe B of C ai ns

1 to 12 conprising from5 to 35% of sodium higher linear alkylbenzene
209 of but 1 Bor, 2.t o Toos SrASeet SEbe FfSBos fe i s |y drnffl P REAET, © 1O
carbonate, 5 to 43odBfvaieR ukRerdnlereratey Dove o1 pentbele sizetin 4% of
magnesi um sul phat gh@ngadgé 01 3SP2OTnd®h ST LS £.Sieve Series (which have
openings 2000 to 125 microns across). .-

o
10. 11. A detergent composition as claimed in Claim

9 in which the agglomerates have a particle size in

the range 30-100 mesh U.S. Sieve Series (590-149

microns). ' -

15. 12. A detergent composition as claimed in Claim
8, 9 or 10 in which the proportion of magnesium
compound to bentonite in the magnesium compound-
bentonite agglomerate is from 1:20 to 1:1.

20. 13. A detergent compositioﬁ as claimed in any
one of Claims 1 to 12 comprising from 5 to 357 of
sodium higher linear alkylbenzene sulphonate wherein
the linear alkyl group is of 12 to 13 carbon atoms,
5 to 40% of builder, 2 to 10% of sodium silicate, 5

25. to 20% of sodiuam carbonate, 5 to 40% of sodium
sulphate, 5 to 20% of bentonite, 1 to 47 of
magnesium sulphate and 4 to 15% of moisture.

o

14. A detergent composition as claimed in Claim
30. 13 in waicn the builder is sodium tripolypnosphate.
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14. A detergent conposition as clainmed in Caim30. 13 in which the

buil der is sodiumtripol yphosphate. 42. 15. A detergent conposition as
claimed in any one of Clainms 1 to 13 in which the builder is a water
softening and cal ciumion exchanging zeolite. 5. 16. A detergent

conposition as clained in any one of Claims 1 to 14 in which the spray
.dried beads are of particle sizes in the range 10 to 100 nesh U. S. Sieve

Series (2000-149 mcrons). 10. 17. A dghergent conposition as clained
intany one of Clainms 13 to 16 in which the so i'um | i near hi gher
al ‘benzene sul phonate, sodiumtripol yphos- phate, sodiumsilicate, sodium

car bonat e and sodlun1suuﬁhata dee eirgenp! apngbsedibaadsf e1ained parangle 15.

sizes in the No's r e

bent oni t e- nagne5|un1su Qhafgggg |gn§9a?8518r8 6Fﬁp5P?|gFéT§?§e§slﬂ t he
No's. 30-100 range, M@ﬁﬂru@@fégnanblﬁddngaégenm fiponeRcBangisg, zenlibe. basi s
~of the aggl onerate weight, of sodlunlslllcate 20. and are of a noisture

content in the s’ ange of g to 15@6 A detergent conposition as clained
in Oaim1 and°substant &1 e§5€8FPFcSPP§°Gé§&PPb%E ALRERed 25N 3Ry h
reference to any onon@fo&helaXaspleSoBl4E1ﬁrwﬁleh EManﬁbESyldeeaZbeads

Exampl es 13 10 18, xAMleesol98.9¢ 19, EXATBhe 20, EXgTBLEr 83 oL fxampl e

22. 19. A particulate fabrifc so 2 NPOoSi
suitabl e for incorp8r-&-i §ieve 8erdege ?OQBnb6§|@i9n§n$br sof t eni ng and
fluffing laundry washed wi th such conpositions, which conprises

\/ 10. 17. A detergent composition as claimed in any
one of Claims 13 to 16 in which the sodium linear
higher alkylbenzene sulphonate, sodium tripolyphos-
phate, sodium silicate, sodium carbonate and sodium
sulphate are in spray dried bead form, of particle

15. sizes in the No's. 10-100 range, U.S. Sieve Series,
and the bentonite-ﬁagnesium sulphate agglomerates
are of particle sizes in the No's. 30-100 range,
include as a binding agent from 0.5 to 5%, on the
basis of the agglomerate weight, of sodium silicate,

20. and are.of a moisture content in the range of 4 to
15%.

\/ 18. A detergent composition as claimed in Claim
| 1 and substantially as specifically described herein
25. with reference to any one of the examples B, E or F
of Examples 1 to 12, Examples 13 to 18, Examples 19B
" * or 19C, Example 20A, Example 21 or Example 22.

19. A particulate fabric softening and fluffing
30. composition suitable for incorporation in detergent
| compositions for softening and fluffing laundry
washed with such compositions, which comprises

-_—
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43. aggl onerates of finely divided bentonite which is capable of softening |
fabrics during washing thereof with such detergent conposition, and a
magnesi um conmpound which is at |east slightly water soluble, 5. i n such

proportion that it inproves the softening effect. of the bentonite and 4

I nproves the fluffiness of fabrics washed with the detergent conposition,

t he aggl onerate being free of soap, the siéd aggl oner ates ‘being free of

guat ernary anmoni um 10. halide fabric soft'@iing cationic materials or

contai ning no nore than 3% thereof. 20. An aggl omerated fabric softening 4
and fluffing conposition as claimed in Gaim19 in which 15. t he nagne5|uﬁ¥'

conpound i s magnesi ym sul phate.. 21. A c Qsition as ¢lained in Caim19 or
20 whi ch conpri s&§9 gﬁ&ﬁfa eFo°§4%18Fl¥a§n§§F691PﬁﬁﬁBBhHe YBiEh 8%9% of
bentonite, 0.5 tcab¥bde a2f28ofbendey fabthesaggkmngraaehﬁﬁgaSEeséofn

mai nt ai ning the [ Qtegilly atetgggeﬁgggsgpr,@&@lu [ hnk! o §agfdggyho vater, in

which it is readily d|S|nte rabfe an sperm
moi sture. 25. °°m22“ndAWééﬁboéFtP§n1&§5§Ia#hﬁb*im uﬁ?eﬁneobﬂbtkalns 19 to

21 containisg a hahdach prépoehibhethhndet igpsadsymak! gse&snlaé A
corrp05| tion as cl roport i ons

of magnesi um conp %Gﬁﬁ% 8§nr ﬁlgén%BPﬁagraﬁﬁglﬂﬁngﬁ?etﬁ?egéﬁggfngﬁ 230%
60-80% 1-3% ando$- fakricespashedewyth the detergent composition,

the agglomerate being free of soap, the said
agglomerates being free of quaternary ammonium

10. halide fabric sofﬁening cationic materials or
containing no more than 3% thereof.

20. An agglomerated fabric softening and
fluffing composition as claimed in Claim 19 in which =
15. the magnesium compound is magnesium sulphate. ’

21. A composition as claimed in Claim 19 or 20
which comprises about 7 to 64% of magnesium
compound, 26 to 87% of bentonite, 0.5 to 5% of a

20. binder in the agglomerate to assist in maintaining
the integrity of the agglomerate until it is added
to water, in which it is readily disintegrable and
dispersible, and 4 to 15% of moisture.

25, 22. A composition as claimed in any one of
Claims 19 to 21 containing a binder in which the
binder is sodium silicate.

23. A composition as claimed in Claim 21 or
30. Claim 22 in which the proportions of magnesium
compound, bentonite, binder and moisture are about
10-30%, 60-80%, 1-3% and 5—12%; respectively.
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44, 24. A conposition as clained in any one of Clainms 19 to 23 in which the
aggl onerate particles are of sizes within the range of No's. 10-120 U S
Si,eve Series (2000 to 125 microns). 5. 25. A conposition as clained in any
one of Clains 19 to 24 containing a binder in which the binder is sodium
silicate, the proportions of magnesi um conpound, bentonite, sodium
silicate, and 10. noisture are about 10 to 30% 60 to 80% 1 to 3% and 5 to
12% respectively, and the particles are of a4zes within the range of No's.
105120, U.S. Sieve Series. 15. 26. A particulate fabric softening and
flulfTing conposition as clained in Caim19 substantially as specifically
descri bed herein with reference to any one of the exanples B, E or F of

Exanples 1 to 12, Exanplas 13 tempBsiEX8APhesc189Bnes 13Can{iXaqp! §s20A, 20.

Exanpl e 21 or Exanphia%%s 19 to 23 in which the agglomerate particles

are of sizes within the range of No's. 10-120 U.S.
Sieve Series (2000 to 125 microns).

25. A composition as claimed in any one of

Claims 19 to 24 containing a binder in which the
binder is sodium silicate, the proportions of
magnesium compound, bentonite, sodium silicate, and

10. moisture are about 10 to 30%, 60 to 80%, 1 to 3% and
5 to 12%, respectively, and the particles are of
sizes within the range of No's. 10-120, U.S. Sieve
Series.

15. 26. A particulate fabric softening and fluffing
composition as claimed in Claim 19 substantialiy as
specifically described herein with reference to any
one of the examples B, E or F of Examples 1 to 12,
Examples 13 to 18, Examples 19B or 19C, Example 20A,

20. -Example 21 or Example 22.
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