2138853 BLEACH AUXI LI ARI ES, THEI R MANUFACTURE AND USE | N BLEACH AND LAUNDRY &
COVPCSI iﬁ& Techni.cal Field The present invention relates to bleach :
auxi i rrposi tions and to use thereof in laundry bl eaching and:-

det er gelt—eOnpositions. In particular, it relates to |aundry bl eaching.and ‘
det ergent conpositions having inproved bl eaching 10 effectiveness. gl§8853 f‘
Background The use of peroxygen bl eaching agents for washi ng cl othés and P
ot her househol d articles has | ong been known. They are particularly

val uabl e for rempving stains having a significant 15 content of colouring
matter, for instance, tea, coffee, fruit, wine and cosnetic¢ stains.

Commonly, the bleaching agent takes the formof "a peroxy salt such as -

sodi um per borate or sodi um percarbonate. This is typically added to a

| aundry detergent conposition at a level in the range from about 5% to

about 35% 20 wei ght.. The effectiveness of peroxygen bl eaching agents is

known to be very variable, however, and is greatly affected by the |evel of
heavy nmetal inpuritiesBLEACHCAURTLIARIES, THELRMANUFACRURD SAND USE t hese
inmpurities, peroxygen bl eachiygragest YR UNDRYS SOMpod it offis el -
bl-eaching activity. .Large quantities of heavy netal 1npurities, on "-2

t he other hand, pronote extensive deconposition of the bleaching agent

wi t h-rel ease of gaseous oxygen. For this reason, it has been comobn to add

a sequestering agent such as ethyl enedi am netetraacetic acid (EDTA) or its
salts to provide a nore uniformlevel of free heavy netal ions in solution

The effect of these sequestrants under normal conditions, however, is not

only to centrol bleach deconposition patnmisfltPieiwpress the rate and

IeVQg of ' ' _ €w

The present invention relates to bleach auxiliary
compositions and to use tﬁe:eof in laundry bleaching and
deteréent compositiéns.' In particular, it relates to laundry
bleaching and detergent compositions having improved bleaching

10 effectiveness. '

Background

The use of peroxygen bleaching agents for washing clothes
and othei household articles has long been known. They are
particularly valuable for removing stains having a significant

15 content of colouring matter, for instance, tea, coffee, fruit,
N~ wine and cosmetic stains. Commoniy, the bleaching agent takes ' ..
the form of a peroxy salt such as sodium perborate or sodium .
percarbonate. This is typically added to a laundry detergent
_ composition at a level in the range from about 5% to about 35%
20 weight.

.The effectiveness Qf peroxy@én bleaéhing agents is known to
be very variable, however, and is greatly affected by the 1e§el
of heavy metal impurities in the wash water. Indeed, in the
absence of these impﬁrities; peroxygen bleaching agents have

25 essentially minimal bleaching activity. Large quantities of
heavy metal impurities, on

v~



bl eachi-rg—acttvrty—Amunber—of —attenprshave been nade in the art to boost
bl eagh performance by deliberate addition of heavy netal materials durlng
the manufacturing process. Thus, in GB-A-984459 a conbination of a copper,

[
salt” and a sequestering agent haV|ng a copper .di ssociation constant in tifeg
range from-11 to -15, is used together with a water-sol uble perborate - 5 /.
bl eactt ng agent . The dissociation constant of the conplex is such as td
prOV|de a level of free copper ions in solution in the range necessary for

activation of the per bor at e. Unfortunatery? Towever, the buffering capacity
of the sequestrant- in this type of systemis relatlvely weak with the

resul t that S'Q”'Ehg%QEh %ﬁéﬁ”b#} (ﬁgaéf?gﬂsf%% %%%%m?%@@%&ohogﬁ Eﬁatln

still occur. Were, 9n a sequéstrant o reater ché
powder is used, sbéﬁaﬁblEiﬂﬁae@%eWi%h%ﬂekﬁ35QW9§ w@em@ueepawgeons Far this

solution is re‘rdUC?QaéénEUf‘ﬂ l@é‘s %&Dtcéﬂﬁn%'a‘ﬁ 0B equelsherthgaasine

agent is mnimal; in other mo I he, bl eachi ent |s rstabilised"
I'n anot her approahc Be@%r?%@% ??#13?W§ﬁ?§ﬁﬁf eFF& (EﬁigérﬁéleFon
(111)/chel ate conphbkestarpmchﬁdx|anﬂbﬁanunﬁﬁanmtﬂedegdbdgémepeheavjembtehch

li berating persalggﬂgn#ﬁaggl§§qéhtC){Kguiéﬁ OQﬁyQﬁgge %ghggggggn Lfﬁﬁ&e?”_

t he peroxygen bl eac eri al ecl are
ethylenedlan1neteﬂ?éﬂ%ét?%n@k¢tpn$nthQWQﬁqqﬁukﬁ ﬂ9ta@PdY to °°ntr°1 bleach

di et hyl enet ri ani-n@peshpesetion asitl, amssl to suppress the rate and level of
hydroxyethylethyl ﬂed|€n1netréa0f%|c acid. This -3- appreach al'so
suffers drawbacks AedRPI 49 Xtular, the iron/chel ate conpl exes are
found to produce a significant increase-in the level of fabric damage as a

result of locali SSanhﬁéEhoﬁait?é%r&l@s %aJé‘%JéprdaQieSlirf%@x% a'}./‘Er eevssosé

al t hough bl each enhancenent _can served under 1 deal, cond |%|ons ni |
wat er hardness -nblgagh aﬁgfp;mgﬂgs ifieliberate addltzon of heavy metal

materials during the_manufacturlng prpcess. Thus, in.
GB-A-984459 a combination of a copper salt and a
sequestering agent having a copper dissociation constant
in the range from -1l to -15, is used together with a
water-soluble perborate bleaching agent. The
- dissociation constant of the complex is such as to provide
a level of free copper ions in solution in the range .
necessary for activation of the perborate.' Unfortunately,
however) the buffering capacity of the sequestrant in this
. typé of system is relatively weak with the result that
N . significant variation in the level of free copper ions can
- still occur. Where, on the other hand, a sequestrant of
greater chelating powder is used, such.as-EDTA, the level
of free heavy metal ions in solution is reduced to such an
extent that activation of the bleaching agent is minimal;
in other words, the bleaching agent is "overstabilised".

'In another approachldescribed-in-GB-A-l,565,807, -
certain'preformed iron (III)/chelate compiexes are
described for use with hydrogen peroxide bleach llberatlng
persalts and are said to have a pronounced actlvatlng '
effect on the peroxygen bleach. The materials specified
are iren (III) complexes of ethylenedlamlnetetraacetzc
acid, nitrilotriacetic acid, diethylenetriaminepentaacetic
acid, and hydroxyethylethylenediaminetriacetic acid. This



chel ate systemis unable to : :
metal content introduced in the wash | oad or wash solution - in other words
ha, system | acks. 10 robustness. Oher deficiencies of the chelate -
"jrn1|nclude i nadequat e fabric whiteness end- result, essentially ni

g¢h enhancement in |ower .tenperature wash cycles 0 (less than 60 C, and
onpatlblllty with organic bleach activator materials comonly. ‘used f or.
~Jboosting low, 15 t emperat ure -wash performance. It has now been - 5%#
di'scovered that the fundanental cause of  these various performance R
deficiencies is one of conplex instalilLity. Thus under the pH-and OX|d|5|ng
conditions typical of a laundry detergent or bleaching conposition, the 20
conpl ex degrades both by hydrolysis and oxidation with fornmation and
preci pit atapprodch caalsa sufifers dixawdaokss droweAerl.i cant palraieudatabkhehed
that by Ses%%)%gﬂé U { UL W AR ERIMIP Bl 20 118l efugpe! ytic and

*oxi dative 'S p055|b to secure bl each

enhancenentRGF 37111 ﬁé‘eacﬁxﬁé?es]e Fabxice dapages gisapedesgithefart. The
present i nyerdldsed exefat e:awamy%ies a:. wwcfhlutgcﬁwrlflaaley fﬁbruaeewé B h-a
er oxygen { or unar ete t he .auxl. 1 ar I ng :
gnw r%grren%er?@md@ % w b%p V(?gnPPSFr Fgﬁﬁgach _
activity cﬂQndi¢K9n$utﬁikﬁwaM§ﬁ1hanﬂnasﬁnJﬂ@QeamdtuaShaddaéss,anuesoil | oad,

with signidicpite r%@m Oy Iuhafmr It daRAe %@ %gmﬂ%ﬂ&ed fabric
whi t eness end-result -4- al SQEE;OVIdES aun eachlnggand

det er gent Yﬁﬁﬁﬂﬁﬁ?qﬁnﬂg hearh fehfle GOLERY J& éﬁ@“@ﬁpléPeﬁPeug B of
peroxygen Ydahodd ngasigesdluﬁ:}mﬂr ebyi rdeltihear iwogdan thec sgatea bhershi ng
perf manc V. n hile 1@ LRk sing the.
fd p:gr%% xgénﬁ’sb ‘éﬂr}aér:g d%frle e?nf‘c&%@/%% £NeC3501a06 T4 3kTh ~_
1nclu e inadequate fabric wh1teness end-result, essentlally \_)
nll bleach enhancement in lower temperature wash cycles
(less than 60 C), and lncompat;bxlxty with organic bleach
activator materials-commonly used for boosting-low}

15  temperature wash performance.

‘It has now been discovered.that-the'fundamental cause
of these various performance deficiencies is one cf complex
instability. Thus under the pH and oxidising conditions
" typical of a laundry detergent or bleachlng composition, the
20 ' complex degrades both by hydrolyszs and oxidation with-
' ﬁormatlon and precipitation of ferric hydroxide. Moreover,
Applicants have established that by selecting certain '
_iron/chelate.complexes having high hydrclytic and oxidative \;:
) stability, it is possible to secure bleach catalytic
25 enhanceﬁent without the adverse side effects'displayed in
the art.

The present invention therefore provides a bleachzng
'auxlllary for use with a peroxygen bleaching agent or
laundry detergent, the auxxllary being
30 envzronmentally—acceptable and providing 1mproved control of
bleach activity over the range of wash temperatures, water
“hardness and soil load, with significant reduction in fabric
- damage and with impteved-fabric whiteness end-result. It

e g



- -nmance. The_invention al so

provides a bleach auxiliary systemfor catalysing bleach activity which Ts
fully conpatible with organic peroxyacid bl each precursors. Sunmary of -the
I nvention ACcordingly, the present invention provides a bleach auxiligfy\
for use in aqueous nedium as a peroxygen bleach catalyst, .the bl each '}E).
auxiliary conprising a water-soluble conplex of isron and a multi-dent\ate
| i¥¥nd-.f or mi ng chel ati ng agent, wherein, at pH 10, the conplex has a bleach
catalytic activity (as hereinbel ow defined) of at: |east 10% and the
stability of the conpl ex agai nst hydrol ytic and oxi dative degradation to
mater-insoruble.irpp-species (as hereinbel ow defined) is at |east 75% The
conposi ti ong & ﬁr%%ﬂ@%e&tauaa:# bh.eEQWiF)? dhacaecergée i dedmpdsit Ads yei ght
per cent ages. heréi n-are 2¥ meLg t OE tg%a - conposi ti on, unless otherw se
speci fi ed. PYinghMOLe: SRTEGIVExBRdaPEL LG BRE cHiSRFE (2E BARIXYIN def i ned

bl each cat @ldachingt iagieny ,andhéebbygededinbring yamgincnseasied rsesgdmimg o

wat er - i nsotl | 1.QN .S [ ( | rLg | | ge)i 1y drgol ysis and
oxi dat | on GARE0 ket BEE SRy GRVAR, YeVELIbE BYELEIEElotHacH gl VI 2

cont ext hydvigipiisdng: bl Lleyedl 96 PAEPKHESNSPEOATh TRt tEQoaNDI e
ferric-hydigaxiede 1Rvadueitng1dagRiagoehiocpatiu D pepEsimditce.) N Bekdi tion,
suitable iron c npleéﬁs are wa%er-sohxble ratheg.than cdlcﬂ%al i'n form
"5 The i 1 APYERRRIICG: 138 REAVACREI BYSPCRT SRE bIIAY SURSVIAF ror
deconposi t icatadiysing pdeachgestbiéayhiwhichgbat foilatcompat ibl®widtef er abl y
at | east 2@%@anh%.?QE%XQQEﬁﬁxbieﬁé apybkGragtsyity refers to the activity
of the conpléx In énhanci ng the extent of decomposition of the _
peroxygen bl eachi ng agent. during a heat-up cycle under

control |l edconditions. |In demaaky bfethet dhyéntiamtivity is

N

Accordingly, the present invention provides a bleach
.auxiliary for use in aqueous medium as a peroxygen bleach’
catalyst, the bleach auxiliary comprising'a'watér-solubie
complex of iron and a-multi—dehtate ligand-fofming chelating
agent, wherein, at pi 10, the complex has a bleach catalytic
activity  (as hereinbelow defined) of at least lO%,Iand the
stability of the complex against hydrolytic and oxidative
degradation to water-insoluble iron species (as hereinbelow
defined) is at least 75%. ' ' o

The compositions of the invention will now be
discussed in detail. All_wéight_percentages herein are by B
"“weight of total composition, unless otherwise specified.

_ Suitable irdn-cdmpiexes are selected on the basis of
defined bleach catalytic activity and defined stability
against degradation to water-insoluble iron"species (notably
ferfiic hydroxide) by hydrolysis and oxidation under
conditions simulating the conditions of use. In this
context hydrolytic stability also includes stability against
‘possible ferric-hydroxide producing disproportionation
reactions. In addition, suitable iron complexes are
water-soluble rather than colloidal in form.



nmeasured as follows: In a Tergotoneter— s praced T titre of distilled water
10 and 109 of a standard spray-dried detergent product containing 4.2%*="

sodium[err] linear alkyl benzene sul phonate, 8.75% Dobanol 45E7 (a
den$at i on product- of an average of 7 noles of ethylene oxide with a

%hh’lnary al cohol , Dobanol being a registered Trade Mark), 15, 32.2%
IWeous pentasodiunltripolyphosphate 5% sodiumsilicate (Si O2: thC): o
1.6:1), 500ppm My as nmgnesi um sul phate, 21.6% sodi um perborate ' _g“‘
tetrahydrate, the remainder being sodi um sul phate. The solution is then-”
adjusted to pH 10 and heated froman-i®itial tenperature of [err] up to 95C
20 over 30 minutes and maintained at [err] for a further 30 mnutes. 10.
m aliquots of the solution extracted at intervals of 10 m nutes throughout .
t he heat-up cycl e Bhe hdam qenpdiaedasntao mi@imumpdeviednofotagadysitphuric

aci d SOIUt'CHEEHViE ‘¥bﬁhdéHdM§dMﬂﬂloHQQf”k%ePEeE%?&beWabﬁEach@n&5agen§a”p'e

thereof is then.i dlatet ti.trated .wi.th assi um pernanganat e
sol uti on. fﬂsﬁe rcﬁgreﬁ %/ r?e‘:”d%r‘%dt@" %(9 g

[ erf] thdS; FRRtSEEr e at
60 m ns 30 catalytiaﬂaqtxvltyuﬂhfers toh{he-act1v1ty-of the tBfipIlekr e¢nat 10

mns The 4 Wi ek %&e é%@% @%1t§b%30¥ k%rr eroliyglgs of the
I ron conplex equi vdl ent to . -6- The rcentage of
per bor at e dRIARBEING ATy qqﬁkﬂi) @@ﬁéd“@scﬂﬁéﬁ ugéerto determ ne the

catal ytic aQiddﬁ;td/llcédddiﬁhQﬁmsﬂX an ‘aetla@ws: tGat dbyhilgraet ¥kt ¥iEyDis
[err] 5 X shoul d be soluble in water to an éxtent of at

| east 196(vw%$§§ﬂﬁﬁfi {ij?? ] and preferably be substantlally free of
colloidal material. In this context,

In a Tergotometer is placed 1 litre of distilled water
10 and 10g of a standard spray-dried detergent product W
contalnlng 4. 2% sodlum Cll 8 llnear alkyl benzene
sulphonate, 8. 75% Dobanol 4587 (a condensation p:oduct of an
ave:age of 7 moles of ethylene oxlde with a C14 clS
] _prlmary alcohol, Dobanol being a registered Trade Mark),
15 32.2% anhydrous_pentasqdlum trlpolyphosphate, 5% sodium
silicate (siOZ:Nazo = 1.6:1), 500ppm Mg as magnesium
sulphate, 21.6% sodium perborate tetrahydrate, the remainder
being sodium sulphate.. The solution is then adjusted to pH
- 10 and heated from an initial temperature of 25°C up to 95°C
20 over 30 minutes and maintained at 95°C for a further 38
. minutes. 10 ml aliquots of the ‘solution extracted at
intervals of 10 minutes throughout'the_heat-up cycle are .
then pipetted into 10 ml portions of 20% sulphuric acid i
solution and then diluted with 100 mls of 55°C water. A
25 . sample thereof is then 1mmed1ately tlttated with 0.1N
potass1um permanganate solutlon.

The percentage ofdperbbrate'decompositidn (0% is
then ' ' | | .

- L . +|"Titre at 60 mins -
30 S pe =100 - @ |e—— x 100
' - -Titre at 10 mins :

The above procedure is repeated adding 8.93 x-lO'; mmoles
of the iron complex (equivalent to 5 ppm of iron).



-coH-otdal—materat—referstonaterra—which—after ftoccutati on with sodi um

chi oride. or potassium al um ni.um 10 sul phate (80g/litre) is retained on a

0.1 [err] mllipore filter. The | evel of such colloidal material in thfﬂ\

conmplex is preferably less than 20% especially |less thHan 10% nore - @
N e

especially less than 5% The stability of the conplex against hydrol yt
and 15 oxi dati ve degradatlon refers to the percentage of water-sol ut
|Eﬁﬁ conplex whi ch, in an aqueous oxidizing solution thereof at pH 10

cont ai ning 5ppm of iron and 1.85 g/litre of sodium perborate tetrahydrate,
I s stabl e agai nst degradation to water-1nsoluble iron species for a period

of .20 30 m nutes under controlled heat-up conditions. |In practice, the
conpl ex stability qgedgggegheggeagffnggggat@‘& +6ﬁ¢6§h£§ ey -ldb! e
i ron conpl ex nécessar nmat er | has been renoved

Qm |
by f|OCCU|atI%ﬁ H&gplFtFQFPoHS? rBﬂgﬁeE?E?E“?eF?? R4 1ok aFivity jofer) -
i s prepared ithedicomplle@dasatellewd: adj usted to an iron concentration of
8.93 x [err] mmoles/litre (5 ppnm) and a sequestrant concentration of 8.93 x
[err] x n x 1.1 moles/litre, where n: 1 represents the nole ratio of
sequestrant to |roﬁatﬁlﬁﬁé°céﬁblékty Fhe soPUtion thus -7- contains 10% .
excess sequestrant. The solution is then conplenented by sodi um perborate

tetrahydrate (1.85_g/litre) and sodiumtri hpsphat e hexahydr at e
heResudtlnyBh oo bdhy

(3g/litre) and the PR FEMRALEsFRAULIA ﬁeﬁ%ﬁ%% é/) 1g ¥3eO O afhexEank o6 i s

t hen heated amo&eastithKaVWteaietaomieabf2$%¢r§ndupﬁefémabﬂy(h&ﬁ a period

of. 30 m nut-e g o] { Ohal & te

filtered thr§“§899“89%h?8 FrEaCoEOLdlL8Rape SACEEIRL P A KRrie |

then the per €8 #aééaémeFeﬁlﬁénﬁ?ﬁPﬁﬁ £® ?#ﬁ@¥44¥r%ﬂ¥§h afiier shoul d be at

| east 75% pEabecabbyiah WeaAt 585§/umaaﬂwf>i@epdslefpdswé:&s/uﬁi d 1afiln iUad0

o/ 10 sulphate (809/11tre) is retained on a 0. l/4m millipore

. filter. The level of such collo1dal materlal in the complex
is preferably_less than 20%, espec1ally less than 10%, more
especially less than 5%. | |

The stability of the cpmplex'against hydrolytic and
15 dxidative'dégradation refers to the percentage of
-'water-soluble'iron cbmplex which, in an aquéods-oxidizing
solution thereof at pH 10 containing Sppm of iron and 1.85
'g/litre of sodium perborate tetrahydrate, is stable against
degradation to water-insoluble iron species for a period of
20 . 30 minutes under controlled heat- up conditions. 1In
‘practice, the complex stab111ty is determlned as follows:

A solution of water-soluble iron complex (from which,
if necessary, colloidal material'has been removed by
_ flocculation and flltratlon through a 0. lf;m mllllpore
25 filter) is prepared in distilled water and adjusted to an
iron concentration of 8. 93 x 10 ? mmoles/lltre (5 ppm) and
‘a sequestrant concentratlon of 8 93 x 10 =2 Xxngxl.l
mmoles/litre, where n : 1 represents the mole ratio of
 sequestrant to iron in the complex. The solution thus



| r on conpl exes{f-or—use—heretrtequrre—pothtydrorytic and oxi dative
stablllty Nevert hel ess, pr elimnary screening can be under t-ekep—on—t+he—a—

baihiégb hydr ol yti c stabillty alone. Thus, the hydrolytic stability of the

ﬂ)

co s preferably such that in an aqueous solution thereof-at [err] or

| ess’ pH 10 and contai-ning a total of 5 ppm.of iron and an equivalent. *

| evel of :chel ating agent,-the level of unchelated ironis less than [err].» .
Mol ar, where Xx = [err} +.12, and gerr] = solubility product of
ferric hydroxide = [err] nmoles[err] =liltres[err] at [err] (R F. Platford,

Canad. J. Chem, 1964, 42, 181) It will be understood that while a pH of 10
has been taken for refer oses the act ual u H of th bl each
auxi | iary can GaRH éBﬁewﬁgtex ?15 hPEILoh 'é?&t' i rFrl%es%W:lp’so'l ef‘kseﬁ & be the
maxi mum pH of tbmghqmemuednbﬂlﬂadﬂwmlperb¢mameeem&nanydratEﬁﬁi g&she pH being
referred to. a C r d on or laundry
detergent conpg ??g%?aéﬁgpgggfﬂﬁ €¥i§%1¥é§ené§H%Pr¥%ualn use pH preferably.
falls in the réﬁgélitéﬁi gap 8 Pihris ;pejustedy §f oSy 1 x5 pH
especially from9. 5rhe églutz.onBts tﬁ'eﬁtﬁé’é?ﬂéﬂ Hrdneld, 1ﬁ1h:eldlr on conpl ex

can be either a ferrous or fe | e referably es one or
nor e aque hdeG&?eﬁ?gBE?OQ é# g. nB% %ﬁﬁﬁk?i%?t?)ﬂ?ﬁ? 4 égntate .
| i gand. The | amiputes. prreﬁeca@l.yn@polrlde next ek tan wmrfkoqdulsat\mi Vst laboweh .
g o 1t "Jalll £09ED: 04 R oG tahy &1 iy %%M SNRAl el Lhree

coordi nati ng groups, Inc Ieast phenoxy or
enol at e coordlﬁﬂPPhangB%bSII¢Yh+§h¥@e$w§#QH9QiFQﬂ§ﬁﬂ$(ﬁfrﬁﬁQR|Q%m§H“ﬁ@Hudes

the hydroxy caphoxyéi £id€rde&aviTigis hehoerersd dwrredst 1758, preferably
at least 858, and more preferably at 1eaet-95%.
: _ _ o/
~ Iron complexes for use herein requzre both

hydrolytxc and oxidative stablllty. _Nevertheless,
'prellmlnary screenlng can be undertaken on the basis of
hydrolytic stability alone. Thus, the hydrolytic
stabxllty of the complex is preferably-such that in an
'aqueous solut1on thereof at 95°c or less and pH 10 and
containing a total of S ppm of iron and ‘an equivalent
level of chelatlng agent, the level of unchelated iron is
less than 10% Molar,

where x ~ log,, Kso + 12,
and K__ =  solubility product of ferrlc hydrox1de
so -38.6 4 -4 i
' 107 moles lxtresl at 25°c (R. F. /
Platford, Canad. J. Chem., 1964, 42, 181)

- ‘It will be understood that while a pH of 10 has been
taken for reference purposes the actual in-use pH of the
bleach auxiliary can vary somewhat. In this context,
in-use pH is taken to be the maximum'pH of the agueous
'medlum during the bleachlng process, the pH being referred
to a standard 1% concentratlon of bleaching composition or
laundry detergent composxtlon as appropriate. Preferably,
the in-use pH preferably falls in the rangejfrom 8 to 13,

more.prefe;ably from 8.5 to 12.5, especially from 9.5 to

12,

]



lerr] wherein R isHferri+—€Hoor—terri— 15 from4 to 8, preferably 5, and
mis from3 to n, preferably 5, and also the salts, |actones, ethers“aC|d
esters and boric esters thereof. The hydroxy acid class of materials is.
represented by the heptonic acids, especially D glycero- D- gul ohept onjee
aci d, D-glycero D-i dohept oni c. aC|d and D-gl ycero- D-galaheptonlc acizf
stereo isoners thereof and m xtures thereof (ineluding racemc m x
tme¢ hexonic acids such as the gluconic acids, gulonic acids, nmanno
acids, and idonic acids; the saccharic acids such as the-- glucarlc

aci ds-and mannaric acids; the uror & &cids such as the glucuronlc aci ds,
mannur oni ¢ aci ds and galacturonlc aci ds; and the sugar |soners saccharlnlc
acid and isosagghar, ts a Qric ester
derivatives ar e&ga gghgtﬁgggl te?ﬂg Ehécgésée)&o %‘%’g es ers d:ﬁ‘% p§ ent
hydr oxy adied rous éﬁafaétéﬁlQ@@Pb?xcﬁsdhgd¢6&94bkﬂck&ﬁi%ﬁﬁﬁuﬂngh@GUr|ng .
carbon at ‘ﬁ%‘ieofaqhﬁe H?h?@k'&eor %kyti‘fgé’ﬁ)&yem Hed & {6t ey @rehe heptonic

aci ds. ﬁ E requires caref%I cont rol
to ensure™it&i eBFBﬁﬁrifﬁﬁﬁdrn ?e}355?5b¥% ?%ﬁé%ﬁaq Af Rk ed form:
Accordlngtb01aohueubénsaspe§ttbtoﬂ@h esy@at | on, ¢ idge refurcgen eomsi,s
prOV|ded %uHEQS§§SIQEaHF§'EQmEP?s Ny @0f$% §xes herein conprising: (a)

0

preparing an aqueous - sol ution con nlng e nul tidentate |igand-form ng
chel ating agenttbé@éth§P°ﬁPEﬂ351§%c%ﬁﬂuHﬁte#n%kﬂQRﬂ%aiﬁnﬁﬁ4§$ &M% ron and
auxi | i ary ngldebali, Nng1rgRY, pREnORYi ONAkhYL St ed¢esrdidatimy Jraupd. such as
met hanol., the first and second iron conpl exes being such that over a

speci fied pH range bot h conpl exes are stabl e agai nst hydrol ytic
degradation to Wahdghlisprabperedonlapecobsnaterials sinqludesdh® ex having
greater npydroxy carboxylic acid having the general formula I

o/

| RIC, Hyy_o (OH)g 1COE 1
wherein R is CH,OH, CHO or CO,H, n is from 4 to 8,
preferably 5, and m is from 3 to n, preferably S5, and also
the salts, lactones, ethers, acid esters and boric esters
thereof The hydroxy acid class of materials is represented
by the heptonlc ac1ds, especxally D-glycero-D-guloheptonlc
acid, D-glycero-D-idoheptonic acid and _
D-glycero=-D -galaheptonlc ac1d, stereo isomers thereof and
mixtures thereof (lncludlng racemic mlxtures);_the hexonlc
acids such as the gluconic acids, gulonlc acids, mannonic
acids, and idonic acids; the saccharic acids such as the- .
/ gIdcaric_acidS'and mannafic acids; the uronic acids such as’
_ the glucuronic acids, mannuronic acids and galacturonic
acids; and the_Sugar isomers saccharinic acid and
‘isosaccharinic acid. Salts, lactone., acid ester and boric
ester deriVatives are' also suitable; in the case of boric
~esters, the pa:ent hydroxy acid 1is characterized by cis
hydroxyl grou”* on nelghbourlng carbon atoms of the
_molecule. Qf all the above, preﬁerred are the heptonic acids.



thanr—the—second—romr—conptex—wthrm the pH Tange but tavi ng | ower
ei

ng unstable at pH val ues bel ow the' pH r ange;—the—agteous———

ng agent in an anount equal to or greater than that independently

Y edfor conplete iron conplexation, and b) mai ntai ni ng the agueous *
sol ution” within the specified.pH range until chelation of iron by the ﬁﬁ&
nmul tidentate ligand-formng chelating agent is conplete. In the case of e
ferrous conpl exes, the speC|f|ed PH range is normally greatér than pH5 and
the second iron conplex is stable to-hydsolysis down to a pH of at least S.
In the case of ferric conpl exes, the specified pHrange is nornally greater
than pH 1 and t.he Second iron conplex is stable down to a pH of at |east -1.
The aqueous sol ut T \faCegsnofamak idgnidion cOBRLleNesxcequioks carefuly 0.5%

by - 10 'cd%ﬂ:'ﬂ:‘lt oy @nuahl )th'e'ire&%%rﬁftzon in %a@e"t-syﬂﬁbggr&ther
oncentrate he s Iut|o t he Ie S IS re ui-red to B uce a:
anpl e of c ﬂﬁQ?ﬂeFPéE “pr §§§ égépFPsés BrERSFi ASPSRt aBticbhe

ol ution coWMyenuupna Wwanegreforleybltheirrod sspicbvitied auptodessade making

I gand- forn1 épgﬁ%%r@y%gthgqg hhgoQP%&Eégéy chel ati ng agent .at a pH

el ow t he speC|f|e ange, if necessary a stlng the pH until formation
f the second iron conplex is conpl ete and then i ncreasing the pHinto the

Ipecn L i fed pl'da)an%@rwp‘alrhn@hehafat;ﬁléoﬁfs 5620 th¥nt benﬁ‘dhhhHQHEﬁ‘ée | N

i gand-forming c | e eferre exes herein
have optinum st abi uﬁ%ﬁ%%P%gE §Q”Q ﬁéﬁnghgﬁ }ﬁélggeE??PEdt RFB%%e in
whi ch case the pr@@é@sacéﬁcpnélu@éea-ﬁgﬂuhée gbiplexi n§ step andraise the
solution to the plauqfllqatzymmi\eataatihbl hyentoahaoaakwnmysal ution is then

fan

L N-O- O — (n W

dried, for exanple, r reez
al ate¥ 321 %le A %ho& suc meghanol. the first and U
| ' second iron complexes be;ng such that over a specified
PH range both complexes are stable against '

hydrolytic degradation to water-insoluble iron
species, the first iron complex having greater
stability than the second iron complex within the pH
renge'but having lower stability or being unsteble at
pH values below the pH range, the aqueous solutzon
‘having a pH within the specified pH range and _
contaxnlng each chelatlng agent in an amount equal to
or greater than that 1ndependently required for

' complete lron complexat1on, and’

L . _ : | s
b) = maintaining the ‘aqueous solution within the specified o
: PH range until chelation of iron by the multldentate

;llgand formlng chelatzng agent 1s complete.

-In the case of ferrous complexes, the spec1fled pH
range is normally greater than pHS and the second iron
cor>lex is stable to hydroly51s down to a pH of at least §S.
in the case of ferric complexes, the speclfxed PH range lS
-normally greater than pH 1 and the second iron complex is
stable down to a pH of at least 1.  The aqueous solution
will generally contain iron ‘in. excess of 0.5% by



drumdrying etc. The second iron conplex can be prepared from

am nocar boxyl ate chel ati ng agents such as ethylenedlan1netetraacethc—ac:d:r

(EDTA), hydroxyethyl et hyl enedi am netriacetic aci a (HEEDTA), '
-.di hydr oxyet hyl et hyl enedi am nedi acetic acid ( DHEEDDA) ,:

gi et hyl enetri am nepentaacetic acid (DETPA), nitrilotriacetic acid

1, 2- dlan1nocyclohexane N, N N ,N -tetraacetic acid (DCTA) or water-is
el ts thereof, pol yphosphate chelating agents such as the tripolyp

and the penta and hexanet aphosphategg or nore preferably from

an1nopo|yphosphonate chel ati-ng agents such as : :

ethylenedlan1netetra(nethylenephosphonlc acid) (EDTWP),

d|ethylen@bhgawbhgpeﬁbaébmyhyheen@éssp@bn|c aci )s€ DEé)more

nitrilotri I h '
hexanethyl%ﬁggggﬁgne e??gnggkﬁFgﬁé 5@%ﬁ§$;%:%ﬂﬁ%?%l%ﬁTﬁﬁﬂuﬁ;%ﬂaf r-sol ubl e
salts thepsofuce aj dgry ppapépreﬂ Q@DBb%& for making water-soluble ferric
D gl ycero- D—guloheptonate anhydrous ferric chloride (25g) is dissolved in
water (250 ml) .at pH 1 and EDWA‘é _ %§and SOdJUW\D—gﬁ{CEFO D%ayloheptonate
~di hydrat e @éﬁ)feéF&“aBH@ﬂeFﬁeF@‘P CRFRRMT T AR SHURAUGh SGF-uSddPum
hydrOX|decbﬁ@g)nuagthenasbombylauﬂedivwmfsqﬂxujEﬂptanundenﬂade the pH of

t he SOlUtlqgoggs%%FgﬁgéaEBéfatlgg i£$ éguéﬁétguﬁyffg??“éd@ﬂéﬁlng In a

preferred p

D-glyceroﬁsﬁgﬁléﬁeﬁt8HaF81°VeFPBu§P§ﬁ+5h%9epﬁmﬁﬂQﬂﬁmk%ﬂ(?ﬁ?ﬂﬁijFYls

g slsol ved adjusriiay €8Q0pk) uatipH drhaenich BT Mhd Jéf@ndan&o&ocﬁdmrmex _
g ycero on Yy g er

‘concent r at* d%%s%‘g&?% 3? gén 95%‘%%?0)“% gr(%él%ial }I‘e sgite%vﬁh% dé’ed W th

stlrrlng yange pnélékpbﬁlﬂhéOBoPGtiomnl%Ya!h¢év$¥tﬂiﬁﬁﬁakﬁeﬁerably 12.5 or

. m{{_? The 3 ?Qhﬁufelﬂmh.ﬁgt Hﬁ@l&&@ﬁéeagéh@d%s dc&i);swah | YEnd *tﬂ:édﬂ%%t'e;fcd ng

form err Qus converle e C pondi errlc

compl ex by OB IATERofSTR3E PARS OREIBEN S BTO L tir by LR GhReT

“than the specified pH range in which case the process can

include a further alkalizing step to_raxse the solution to
‘the pH of optimum stability. Optionally the sblution is
then dried, for example, by spray drying, freeze arying,
drum drying etc. ' '

The second iron complex can be ptepared'from
aminocarpoxyiate chelating agents such as
ethylenédiaminetetraacetic'acid (EDTA), |

hydroxyethylethylenediaminetriacetic acid (HEEDTA) ,
dihydroxYethylethylenediaxﬂinediaéétic acia (DHEEDDA),
iuj dlethylenetrLamlnepentaacetlc acid (DErPA), nitrilotriacetic
' acid (NTA) ,4-d1am1nocyclonexane-N N,N',N'-tetraacetic acid
(DCTA).ér water-soluble salts thereof, polyphosphate
cnelating zgents such as the t;ipolyphosphates and the penta
w and hexametaphosphates, or more prefetably from | |
aminopolypnosphonate chelating ggedts such as
ethylenediaminetetra(methylenephosphonic'acid)'(EDTMP),
cletnylenetrlamlnepenta(methylenephospnonlc aClG) (DETPMP} ,
nitrilotri(methylenephosphonic acid) (NTMP),
hexamethyleneqxamlnetetrametnylenepnospnonlc acia (HMTPM) or
water-soluble salts thereof. - '



The—stabt+ty—of —the—+rom—conptexes—herein in the presence of other

sequestrants such as the am nopol ycar boxyl ates and an1nopo|yphosphonates s *
particul arly val uabl e because such sequestrants, in their unconpl exed

fornms, Jraye i nportant detergency application in their own right.-For . :
exanpl{exmthe am nopol yphosphonat es, provide 5|gn|f|cant bl eachabl e stain - -t
renovarlpet f ormance at | ow wash tenperatures Thus, the , il
ah1nopo|yphosphonate pol yphosphat e, g1nopolycarboxylate sequestrant is™
preferably present at a nole ratio of seg eStrant:iron conplex of from1:1

to 25:1, preferably from1l:1 to 12::1. The present invention also provides

bl eachi ng cOMPOS 10 ,efleacwa%r? S ﬁaﬂlheumexragdlaby§ EQPPP&'“O”S

conprising the bleadh auxiliar escri erel n toget per oxygen
bl eachi ng eqﬂj&ﬂ?@quQQé@Wa&@vl§§P¥Fr°§§rf8§FbﬁtcB#°6é§ér@%ﬁ%& is

22? ideg 5 d&(t?%&!.'v%};@ﬁlﬂ&@aft@@f ansto:) @19 at pHeli aW@ntboA glasgabhudcwamn from
oto rerera I’O gen C ent

bl ehon s AU IR arsbEorate: Singdrakant 6S4S0Rrs "agaed BefgES! A
preferabhpdnasnuraﬁﬁn1em1u%n@m wfosodanplhxdrofhdenﬁb@qbaisotbénpel@mygen :
bl eachi ng Hr I | 2 tQel b

2005t o0 RRR Vil Qe Wt 1oh Ln®TLZAN b 8 Bad. sBLRLESALY [108"
contai n atoq SeHe 5opT4¥e Is&}h’(}rl;?nnﬁtsr Fk‘eﬁaf-éFFﬁFsdEbﬂﬁH sFﬂgaf?Bﬁgﬁ%%% 75%
pr ef er abl yp fgqwB 2 %dro né(k%ngWaﬁzemFeb&ubbbyffelteﬁuE% to 25% of surfactant

o £ oot ants TR o I¥He okl e85 IRABNEL Sty LaEL, Bl o)
90% nDreekﬁeﬁkﬁﬂﬂﬂ%ﬁ&rﬂﬂnWR@ﬁﬁtd3@©midfathHg&nﬁcaod BPTURI C1o88g bramdicy

bui I der, fédaﬁdﬁy 9@%&ophﬂbﬁﬂéhbbtﬁhﬁﬂe5&&h?d?ﬁ@% e prgfgra@aydfron18@6
to 2596of eroxygen bl each |n%f§%% m 0%
0

to 2% P L R S PO e A A A IR T R N

then slowly added with stirring until the pH of the solution is
at least'lb.s;fpreferably 12.5 or more. 'The SOlution-is then
freeze-dried. Optionally, the resulting solid-form ferrous
complex can he converted to the corresponding ferric complex by
oxidation, e. g. 1n a current of air or gaseous oxygen.

" The stability of the iron complexes herein in the presence
of other sequestrants such aS'the'aminopolycarboxylates and
aminopolyphosphonates is particularly valuable because such
sequestrants, in their uncomplexed forms, have important
detergency application in their own ‘right. . For example, the
amlnopolyphosphonates, provide 31gn1f1cant bleachable stain
removal performance at low wash temperatures.. Thus, the W/
amlnopolyphosphonate polyphosphate, or amlnopolycarboxylate
sequestrant is preferably present at a mole ratio of
sequestrant:iron complex of from 1:1 to 25: 1, preferably from
1:1 to 12:1.

The present invention also provides bleaching
compositions, laundry detergent and laundry additive
_composltlons comprxszng the bleach auxiliary described herein
together with a peroxygen bleachxng agent, crganlc bleach
activator, surfactant or detergency builder. The bleaching
compositions of the invention suitably contain from 5% to
99.98%,-preferab1y from 20% to 95% of peroxygen bleaching agent .
and bleach anxiliary'in an amount to provide from 0.02% to 5%,



activator, and bleach auxiliary in an amount to provide fromO0.02%to 5%
preferably fromO0.05%to 1% of the iron conplex. In |aundry detergent—and
~additive conpositions containing peroxygen bl eaching agent, the bl each-and
iron conplex.are again preferably in anole ratio in the range fronm Z00§\1
to 10:1 , nore preferably from500:1 to 100:1. The 'l aundry detergenf\
'conp05|t|ons preferably contain fromO0.05%to 0.5% nore preferably
8-08%to 0.3% of iron conplex and 3 Q5% to 1.0% preferably fromO0.1%to

0. 5% of am no pol yphosphonate sequestrant. In laundry additive.
‘conposi tions designed for use with a bleach containing detergent
conp05|tpoefetﬁb&mdﬂrom\Mhﬂixnhnﬂn%(nf nmohem@hbneaontahBSmbnentQtﬂaﬁto 196

nore prefer 0 nd _fr 0 2.5%

o et er abPE PEsspidl HEbd ALY o Thar et el Lo ERTR PR 5T
The IaunHPyl@elergé@ﬁetihﬁkmﬂtqmmﬁ9ﬂsﬂ ttioe 10Audnt i-Bhealaupdeyerably prepared.
as a drycamgséyiez@ﬁsﬁtoda@ﬁé dﬂh’éie h%"i'{dt'%‘&'1@5%190@9993955at31£é§§t |

conmponen i Si eter enc ui Surfactant, a_second
conponen% EB{ tWﬁeF %&ﬁﬁ&ﬁ%@ c&ﬂ@‘ésﬂﬁﬁr§r88nﬁﬁnéﬂt7§ﬁnpr|S|ng
parti culatefpmbkygﬁmrblmdm D ¥ grte prlalfyezabayngrb}nesgraa z;sm‘pd,gg : n
particu S #ggg rQvin | torage stability.
The |ron§%§%% eiﬁtgs%@% Eﬁ{éﬁcﬁiggnQ%étggﬁggggé F§? é%f%ble or

wat er - d|%%E?%l!ﬁtpoﬂ%ﬂuﬁ%ﬂ?ﬁﬁ?h%ﬂlQHﬂﬂrﬁ@C&anﬁﬁtﬁng pbkhurgseater than 30C,

especi al tNe SRy ef rémary 4490, | reff%&alm.yl EQ@Ean%aESd%i‘ am%«@%er-sol ubl e
or water rat r|x of i norgani ¢ di | uent
Al ter nat?eéf?g?bg %‘3{?% 6% ﬁﬁ’f’éﬁagﬁﬁ 8Fg85?5gé§r rier can itself
be agglo@et@xiﬁhqvtbnllﬂﬁnmﬂﬁnﬁm @Grganﬁ@%.dpkaéatab$mlfabhesbrganlc

carri er s3é ol wsife GlfedPru By 8t ol GAelo" 264 3¢ Budegena! dedenlay ol cohol )
ng from 10 1o 100 Jfreferabl ne’ oxLde unit

Do e ARGt A B A A S e srabLiotaam B Shr 5 48, (BOGS, 000,
preferab@yefexnbly from 1% to 10% of organic peroxygen bleach

actzvator, and bleach auxiliary in an amount to p:ov1de from
0.02% to 5%, preferably from 0.05% to 1% of the iron
complex. In laundry detergent and .additive composztions
containing peroxygen bleaching agent, the bleach-and iron
compleklare again preferably in a mole ratio in the range
from 2000:1 to 10:1 , more preferably from 500:1 to 100:1.

'.The laundry detergent compositions pteferably contain from

. 0.05% to 0.5%, more preferably from 0.08% to 0.3% of iron
complex and 0.05% to 1.0%, preferably from 0. 1% to 0.5% of'
amino polyphosphonate sequestrant. In laundry additive .
composxtlons designed for use with a bleach containing
detergent composition, the additive comp031tlon preferably
contains from 0.1% to 1%, more preferably from 0.2% to 0.8%
of iron complex_and from 0.0ss to 2.5%, preferably from 0.1%

'_to 1.5% of amino polyphosphohate sequestrant..




1,500 10 10-000—C12-C24fatty acrds and esters and am des thereof,

pol yvi nyl-pyrrolidone of molecul ar weight in the range from 40,000 to"
700, 000, and m xtures thereof. Suitable inorganic diluents include alkali
netal al kaline earth netal and anmmoni um sul phates and chlori des,” neutral
~k«|ka|l met al carbonates, orthophosphates and pyrophosphates and
}'al crystalline and glassy pol yphosphates. A preferred inorganic ;;f]
| s sodiumtri pol yphosphate. SU|tgﬁ£e wat er - i nsol ubl e, but

di spersi bl e diluents include the finely- i'ded natural and synthetic
silicas and silicates, especially smectite-type and kaolinite- type clays

such as sodi um apgl, ﬂ%&ﬁg{%f@ r{é Q-!H ﬁ-_aj,rcHdbé“otfe tHeSQllvention

al um naosil i cat es] |cate rous and- ntcrocrystaFItné

cel | ul osesPreferably ag@@em afts rﬁg %@erﬂlsx‘?‘bfre tafe athdiqpdt Shdieuent s

I nfl ude thﬁa@éﬂé‘@l&t@%éﬂtﬁné@&@[ | 1l f51 ks Cdnfprrh o compirising @QQ@QQ%ncy
sol uti.ons or

ersions, of the i rgani ¢ di.l uent.. mat.eri
described BBbbASE ARYRF SUTEATTIE ot TRUID MRS AOMESIS IS8 ShRons of
sodi um car bosy neomylex} | andsz, t et dyd amp dndrds esompa iysdingy Ipacetiand ate :
| yvi nyl t d; I
ot bxes, REORPyen Kfodtiing MMAENT Bt I BOGHS khe Y B 2R sacr VI 1 €
pol ydi net hpREF{ ks, f%ﬁ?aﬁﬁlYﬁ¥H§§Qe[ﬁﬂ%ﬁ¥m3¥QMb&§3cQﬂHﬂﬁi§ﬁ9§t§FPFﬁ§e
waxes, hydsegbpbieysi|Tea, mdsrzycfmrapmr gtamlpzéﬁeaﬁmyaqtnc\oetp@rr&tetic mee

2991 Omer ot g3, §81 R BIEPEL S AL NP U SO i LR 970201
di | uent |nmelpamgaggin#mﬂee%#erfthﬂnﬂ%&ﬁthﬁﬁpegﬂakiyrqneﬂteet¢hanDé§P€ably,
the aggl onggaie één%@si@éﬁtﬁé&éﬁ:é&eﬁu@ w&m%l"tﬂil%r de watelthe =

| t t | t 1%
CRgr cor ot hererathls AATLOMRERRA AAETAY 9y SAL 1D I A ARk er i n

the form oAlvetmat b¥ehydrhe amistwre ocafh,iron complex and organic carrier’
can itself be agglomerated with the solid 1norgan1c dlluent.
Suitable organle carriers include Cl6 C24_fatty alcohols
(e.g. hydrogenated tallow alcohol) having from 10 to 100,
preferably 14 to 80 ethylene oxide units,IPOIYethyleneglycols
having a molecular weight of from 400 to 40,000, preferably from
1,500 to 10,000, C12 C24 fatty aczds and esters and amldes
thereof, polyvznyl pyrrolidone of molecular weight in the range
from 40,000 to 700,000, and mixtures thereof. Sultable '
inorganic diluents include alkali metal, alkaline earth metelf
and ammonium sulphates and chlorides, neutral and acid alkali
metal carbonates, orthophosphates and pyrophosphates, and alka11
‘metal crystallzne and glassy polyphosphates. A p:eferred_ o/
inorganic diluent is sodium trlpolyphosphate.' Suitsble
water-insoluble but dispersible diluents include the
finely-divided natural and synthetic silicas and siiicetes,
especially'smectite-type'and kaolinite-type clays such as sodium
and calcium montmorillonite, kaolinite itself, aluminosilicates,
and magnesium silicates and fibrous and microcrystalline

celluloses. Suitable agglomerating agents for the inorganic '_
dlluents include the organic. carrler materials descrlbed above,
water, agqueous solutlons or

% -



of _cowrse—bepresert—PBrymxing—tte Trom conpl ex i n agglonerated formis _
Qprglcularly val uabl e for storage stability reasons in the case of——==—=u==—=
etergent conpositions prepared by a spray-on of ethoxylated nonionic - o
surfactant.  Thus a preferred conposition contains a dry m xture of: PP ;
from 3096to - 93.9% of spray dried base powder conpr|5|ng/ )
0%to =~ ' - 75%surfactant and from S% to 90% i nor ga .
orGari c .detergency builder, (b) fror. 0.1%to ' 20% '
preferably fromO0.2%to- 10% of an aggl ggecaté conprising from0.02%to
5% of iron conplex incorporated in a water-soluble or wat er - di spersi bl e-
organi c carrier.havj N9 a mel ting point greater. than : [err] and/or .
in a water sai 14y e s nsatodr +diesdepsichhécnét luanbf nabét dalsicdegsaritedi | uent,
and (c) j 59 f y n ent ; np03|tfon
addi tionally co‘ﬁ{g fot%rféror%% Q%% gﬁgf Pé?ﬁﬁ@é 3 %g é.'néon'?‘%m cucés)urfact ant
sprayed onto QQ&#Qﬂ%ﬂﬁnQ&l§Q§1@ﬂ SpragXurethy bee 1%bMﬂ%f Reffy el latlo send
per. oxlygenbbl tatleé}luQGH?LVQHQQE%&SOE?W%iE%t s Pledgrddevention
can al so be prepare granul.ar Tromhu er ey ar epa in
wat er - r el easabt 'Bfa]ﬂﬁﬁﬁ‘#ﬁ kO TRES ﬂBFe?Cth ’Eﬁ%’per%tr’}fgpééaﬁ“gﬂ
Sui t abl e addid¢ampe qendducifs toe lalggiomendtaseldekmde bed in det al | in.
EP—A 0099197. J—:Ié&q.q.l gﬁ_ rl%fxe @gd e U.lg IIy contain
| east 1% p era {H fﬂ 5 gﬁgg ? sod?ﬁ é%) e or I'car bonat e.
Th| sis found"liﬁrrﬂé?qycﬁ"él J-f‘r"@m""lal’?ésw 8%59&15105%%%%%%96&%%@&@5“16
catal ytic actiMdeh Gfctiva ticran eeenpl e&esag?g'hen@wswtcam\wtpﬁpa&le%o by
provides a pr%ﬁ?%&&g)the iron complex with the organic carrier or
aqueocus agglomerating agent which is then sprayed onto
_%a\/ inorganic diluent in a pan agglonerator, fluxdzzed.beq,
: ' Schugi’mixer-etc. Desirakly, the agglomerate'is‘
substantially free of unbound water (i.e. the agglomerate
contains less than _ 5%, especially less than _ 13
thereof of moisture removeakle by air-drying at 25°C),
althcugh water in the form of water of hydration etc. can,
-of course, Le present. o '

Drymixing the iron complex in_agglemerated form is
particularly valuable for storage stability reasons in. the
case of detergent compcsitions prepared Ly a spray-on of
ethoxyleted nonionic surfactant. .Thus & preferred
corposrtzcn contains a cry nlxture of -

(a) from  30% to 93.9% of spray dried base
' pCwGer ccmprising from C% to . 75% surfactant and
from 5% to 90% inorganic or organic
- detergency builder, ' | )

() - from C.1% tc | 20%, preferably frem 0.2% to
© 10% of an agglomerate comprising from
- 0.02% tc £% of iron complex inccrporated ina
water-solukble or watet-dispersibie organic carrier
having a relting pcint greater than 30°C ana/cr
in a water soluble or water-dxsper51b1e natrlx of
sclic incrganiz arluent, and



bl eachi ng. soiled-fabres—conprtsimg—the step of contactiing the fabrics

W th

an -aqueous wash |iquor containing: (a) from[err] to. [errT—'preferabfy-—-

from[err] to [err] mmoles/litre of a water-soluble conplex of iron an

Fihdentate |igand-form ng chel ating agent, and (b) fromo.01 to 10
gAIE] ) of peroxygen bteaching agent wherein the nole ratio of peroxyg
e

b
bleach activity of at least 10%and the stability of the conplex again
hydrol ytic and oxi dative degradati on ¥® water-insol uble iron species

| east 7t5% F’?Eq’xlyggeoﬁ' SOCan%ﬁg@flt%em?@e&%IéHcﬂm ddte; mesent
‘conposi tions include | de nor gan ero r sa
and hydrogen perbxFB@p ?Bng‘géh%b%% %ﬁo %’e‘?’%i%ﬁ? ' pe
acids. Organic per ofyethdxial.e‘aedl qnmxmmmm)rs.u(ﬁi@m‘m aspnawed)rmtcca:lhe
additionally be pr nh u [ rﬁmyﬁﬁp qm¥%l cl.
sodi um per borate no ﬁfg ét%égrgﬁg%g?%még%@u%{ércar nateg%qo |ut%
persilicate, urea-ﬂ?érﬂgéﬂxb%¢6x Heaghitnd ja¥eMroduct s and the cl at hrat
[err]. Suitable organic bleaches include peroxylaurlc acid, peroxyoct

aci d, peroxynonanoic¢ _a [ oxydecanoi ¢ r oxydod qaned|0|c
dlperoxyazelalc ac#aunﬁﬁ%oagﬁﬂtﬂyﬁe?fﬂgﬁ) %:é%jg} r#%

di per oxyi sophikal be acedar@érDuygnamubaeaﬁtpqnhnnngnnﬁezahkxﬂﬂheyhameln
di sl osed 10 HiaBa @409 %nabLably) PLELEIS ool gk A A6 @ a1 d bl each

precursors such as tetraacet g enedl am ne, tetraacet Inethylenedla
tetracetyl he¥pFeRB4RERIRBLS bﬂ?%b"%c‘éﬁ%&ﬁ%ﬂzeﬁ’@ lp% Eive

tetraacetyl gpyeauetk, opeshiacki yé gatie odesc piied cini yddtei DS and met hyl-
0- acet oxy begﬁogtgognge [err] acyl derlvatlves di sclosed in
' Especially preferred compositions herein
addltlonally contaln at least 1%, preferably from 2% to
20% of sodium carbonate or bicarbonate. Thls is found
beneficial from: the viewpoint of enhancing the bleach
'catalytxc actLV1ty of the iron complexes. |
The present 1nvent1on also provides a process for
bleaching soiled fabrles comprising the step of contactlng
the fabrics with an aqueous wash liquor containing:

(a) frorr_l'lo°4 to 1071, p;efe:ably-from 5.1073 to
5.10"2 mmoles/litre of a water-soluble complex of
iron and a multidentate llgand-formzng chelatlng

.agent, and . :

(b) from 0.01 to 10 g/litre of peroxygen bleaching agent
wherein the mole ratio of peroxygen bleaching agent
to iron complex is from 2000:1 to~10§l,.the complex

'.has a bleach activity of at least 10% and the
stability of the complex against hydrolytic and
oxidative degradatlon to water-lnsoluble iron
spec1es is at least 75%.

" Peroxygen bleachlng agents suitable for use in the
present composltlons lnclude hydrogen peroxxde, inorganic
peroxides, peroxy salts and hydrogen peroxide addzt;on
compounds, and organ1c peroxldes and peroxy acids.
Organic peroxyac1d bleach precursors (bleach act1vators)
can additionally be present.
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EP-A-08981+20—are—atso—htghty—sutrtabter—especratty the linear [err] acyl
oxybenzene sul phonat es and carboxyl ates. Bl each activators can be added at————
a weight ratio of bleaching agent to bleach activator in the.range fromg=
40:1 to 4:1. Surprisingly, it is found that the bleach auxiliary of thg"ef
invention is effective in conbination with a conventional bleach acti vkt 6r
to,provide |nproved bl eachi ng across the whol e range of wash tenperatures.
A Wieae range of- surfactants can be USﬁg in the present |aundry
conpositions. A typical I¥sting of "t Cl asses and speci es of these
surfactants is givenin U S. -A-3,663, 961 issued to Norris on May 23, 1972.

Sui tabl e syntheti gy gﬁbgqbclﬁgFgﬁﬁg@néé ?ﬁ?? 5§¥é§”fi Eyééiﬁ%dﬁ% Kyl

benzene sul phonates g OoXY. et
paraffin smqﬁﬁﬁﬂﬂﬁ§§ m&PBﬁénél FFﬁa§&¢bﬁ6ﬁat%%§1%ﬂrﬂﬂi%ﬁﬂ t@arﬁeﬂ}P&tes
and their efi:te&fﬁ.,h&lalt)d gk!@ehybreééﬁrpéwm%ﬁltﬁﬁ tpycomidis and

nDnoegcerl suhph n 0] t hoxy et her

sul phat es, ﬁl%%trglﬁﬁagg géargﬁz thémgé\‘t eta}]k% o%l%?%ckane . |
sul phonat e. bleachgs 4nmlpdetpeubaylgusuctamﬁd»cpemnxxﬁctanqmm @cddrf act ant s
i ncl udes waty rbgyngggﬁosalgsidpaggkgy%aééghéfgeg@ﬁ@J| metal , anmmoni um and

al kanol anmonj,um Sal ts _or 8 nic sulphuric reaction products havi ng in
hA

their mol ec %ﬁQQ9de°§FFGEF 8i5naGHRy| IRCEIREA LR L S AF Lo MR AGSf r om
about 8 to aipelroX¥phefpddicabbydf and abwot Add tdipdrasy iddbptanadicat ons and ,
M SRS e g&:e%&gauaacbggsghesés&u9£§y§ sl Iﬂf@%‘%ﬂe{lhl g%grgggl o

synt heti c déﬂéﬂ@éﬁ@s1£OUK‘AmﬁPéﬂ9§£rnhb%#f;cﬂfQﬁﬁiﬁﬁﬁ(Qﬁﬁﬂi ReFRSESiici ons. of
the present’ddideplieadhapeetliessedi sarRngs p@é@ﬁé&é&ﬂ;ﬂlé%yﬁﬂd@l&hﬁ%e,
especi ally Eh %%a%% %&%%ghyXe 592%3&29 té@%ggétéihexy eneéiamine,
~ sodium p-acetoxybenzene sulphonate, tetraacetylglycourll,'
pentaacetylgluéose, octaacetyllactose, and methyl O?acetoxy
‘benzoate. The Cs-c19 acyl derivatives disclosed in '
EP-A-0098129 are also highly suztable, especially the lineaz
*Cs-clo acyl oxybenzene sulphonates and carboxylates.
Bleach activators can be added at a weight ratio of
bleaching agent to bleach activator in the range from 40:1
to 4:1. Surprisingly, it is found that the bleach auxiliary
of the invention is effective in combihation with a |
conventional bleach activatoer to provide improved blésching
‘across the whole range of wash temperatures.' '

A wide range of surfactants can. bé used in the present
laundry compositibns._ A typical lzstlnq of the classes and -
'spec1es of these surfactants is given in 0.S.-a-3, 663 961
issued to Norris on May 23, 1972.

. Suitable synthetic anionic surfactants are
water-soluble salts of alkyl benzene sulphonates, alkyl
sulphates, alkyl polyethoxy ether sulphates, paraffin
sulphonates, alpha-olefln sulphonates, o
alpha-sulpho-carboxylates ‘and their esters} élkyl glyceryl.

:ethef'sulphonates,'fatty‘scid monoglyceride sulphates and
sulphonates, alkyl phenol polyethoxy ether sulphates, _
2-acyloxy alkane-l-sulphonate, and beta—alkyloxy alkane -
sulphonate.



[err] carbon atons produced : How
oil and sodi um and potassium al kyl 15 benzene sul phonates, in which the

aIkyI group contains fromabout 9 to about 15,
Cagbon atonms, in straight chain or branched chain conflguratlon e.g.

f the type described in U S -A-2,220,099 and U.S.-A-2,477,383 and ~

pr epar ed fron1a|ky|benzenes 20  obtained by. alkylatlon mnth

especially about 11 to about

o

.Sstraight chain chloroparaffins (using alumniumtrichloride catalysis) o

straight chain olefins (using hydrogfﬂ fluoride catalysis). Especially
val uabl e are linear straight chain

aver age of

and 30

sul phonat e
phenol -eth

benzene sul phonates in which the

t he al kyl group is about 11 8 carbon 25 atons., abbreviated

LAS,
os Lo LS ang bepslmmii Maeie sl oy JBstoamanc
su] phonat edncéyfesi UpF§r reebieble MaktHf BALfHAUlALdGhEhe. éégﬁﬁéd fronytallow

REEQNYT ShhonS5@fli AWA CAUQIMME 1 firlorfiain Saaeisd olfDBQQhM(i@r i de
and_sodi.um.or pota55| n1sa t

yl B
SrIRBuBRE NEShERioR Mr SR Rt B30 s R mbeBlaBslY 10 units

of etEyIenetnucuerpeannolbmhlcreatkawxﬁwsnvumh@omkhuhlggoﬁpsmcabbatn8about 8
Lo abolt 120c3c8eP 35, os@elEriy trom Gifedd Y &5 abieaBobucyd! or oo

conmpounds

erern |1 nc e-water-s e salts or esters

[err]-sul pﬁBﬁ’&Feﬂn‘Fa?t?‘hE’P%i%oﬁﬂ’é? R PR AC 16 #§ESE §EPBBM atons in |
the fatty achdlgdedpinnthé roermboalkyll® dslGheardiky lapertioh bf acybe ester:

bl e, f t
S R L A R R R AR
23 cdPbon whaeb fﬁrmheaatk@ﬁetMQnQﬁ%ﬁIQﬂﬂQﬂcqmﬂﬂﬁitsomﬁhaﬁe§h§oﬂtaﬁﬁnhg from
about 10 t9n$8nt 86RCSEE! tie W url ind potastilih 2025208uabaEEek]) the al kyl

group; wat
fr om about

group and
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20

25
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35

LESQE?any %hose obtalned by sulphatlng the hxgher alcchols

(C8 18) carbon atoms produced by reduc1ng the glycerides

of tallew or coconut coil and sodium and pota551um alkyl
benzene sulphonates, in whlch the alkyl group contazns from
about 9 to about 15, espec1ally about 11 to about 13, carbon
atoms, in strazght chain or branched chain configuration,
e.g. those_of_the type_descrlbed in U.S.~A-2,220,099 and
U.5.-A-2, 477,383 and those prepared from alkylbenzenes
obtaxned by alkylatlon with stralght chain chloroparaffins
(uszng alunznium trichlorlde cataly51s) or straight chain
olefins (using hydrogen fluoride catalysis). Especially
valuable aré linear straight chazn alkyl benzene sulphonates
in which the average of the alkyl group is about 11.8 carbon
atoms, abbrevxated as C11 8 LAS, and Clz-cls methyl

branched alkyl sulphates.

© Other anionic detergent compounds herein include the
sodium °1o-1a alkyl'glyceryl ether sulphonates, especially

‘those ethers of higher alcohols derived from tallow and
~ coconut oil} sodium coconut oil fatty acid monoglyceride

sulphonates and sulphates;_and sodium_or potassium.salts_of
alkyl phenol- ethylene oxide'ether eulphate containing about
1 to about 10 unzts of ethylene ox1de per molecule and
wherein the alkyl groups contain about 8 to about 12 carbon
atoms. '

o
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4 ol es of ethyl ene oxide;
mater-soluble salts of ol efin sul phonat es contai ning from about 12 to 24,
. preferably aout 14 to 16, carbon atons, especially those made by reagftQl
wi t h sul phur .15 trioxide foll owed by neutralization under conditifong)
such that any. sultones present are hydrolysed to the correspondi ng- :yd
.al kane. sul’'phonat es; water-sol uble salts of paraffin sul phonat es cont\alrf’ng
“fydm about 8 to 24, especially 14 to 18 carbon atons, and [err]- aIkonxy
al kane 20 = sul phonat es cont ai ni ng=f d8mrabout 1 t.o 3 carbon atoms in the
al kyl group and fromabout 8 to 20 carbon atons in the al kane noiety. The -

‘al kane chains of t f or egoi ng .nQn-soa aLont ¢ surfactants can be derived
from natural sourc ‘Hgaéﬂb§n1°"&80§ﬁgfrgﬁp of OPRPY BN BREeh be nade

synthetical|ynesud@rtMaamqﬂerﬁﬁnhn@leheazmsgbereetetxoopmoeemkmhnnaﬂuﬁew
sol ubi ity cag e éEiHé“@%hé&&dfﬂg“&r%hkﬂbbuﬁﬁkako OTRRE HER Odtons in

al kanol anmonj um™cat i ons; ‘iodrunrrs prefer tabgg fatt%ﬁacrd soa S can
uff

;
b oo oot od HHerEtey (s d HEPUR ahd S5em 2bauEal Eou ALIN
anmmoni usn  antheil &gt ext agwmrppmaﬂ:edrt-soahbhegbantfsabfy aci ds cont ai ni ng from

about 8 to abo Db Veof 0 2 Iy

f rom about ig %’%yf%:%tigﬁegr su ?10'3#2.12: aci é ?E@Pﬂf%nf f%rﬁ&gﬁg atty
aci ds can bet®b? Faehpn riﬁﬁﬂrﬁathﬂr élhesél?h’d-e§rsgp anéuéﬁ"‘&sabqﬂé# 9 52 ance,
from soybeana@cbtht ERSEDF LS latdrd |1QWth‘é’ﬂah.ﬁaﬁ€deh.§Ey9léEk Orégsey | ard and

m Xt ures there The fatty .aci al s n,he _synthetical repa
(e by L A B ST e e beall preperad
‘onoxi e by 121etrF| € hecafbapsdions daesde. amtsﬂ.ngaounsaadefsmtatbﬂlet slch as

rosin and thpge;sesidpdcidisiy N ) 's,OhbreNaegaeﬂamcrdéoar%@ié@ Sgii table.
Sodi um and potassrun1 soaps can _be aponjfication of the-

fats and oi | 8-BY18HE (HeldRuMARS 7SO Lﬁﬁlﬁfsﬁﬂésfpée°iéf%9 SRIRRORFESH are
pre Ared in eosespinie feomizduy i tor a@gSpreferably aout 14 to 16,

- carkon atoms, especially those made by reaction with sulphur
15 trioxide followed by neutrallzatlon_under conditions su;h
that any sultones present are hYdrolysed'to'the' _ .
corresponding hydroxy alkane sulphonates; water-soluble
salts of paraffin sulphcnateé cbntaining from about 8 to 24,
-.e'speqially_ 14 to 18 carbon atoms, and K—al_kyloxyl alkane
20 Sulphonates'containing from abeut 1l to 3 carbon atoms in the
- alkyl group and from about 8 to 20 carbon atoms in the
~ alkane moiety. ' ' ' )

The alkane chains of the foregoing nori-soap anionic

surfactants can be derived from natural sources such as

25  coconut oil or tallow, or can be mace synthetlcally as for
example using the Ziegler or Oxo processes. Water
solubility can be achieved by uszng alkali metal, ammonium ~
or .alkanolammonium cations; sodium is pregerred. Sultable

. . fatty acid soaps can be selected from the ordinary alkali

30 . metal (sodium, potessium),'ammonium, and alkylolemmonium

' salts of higher fatty_écids containing from about 8 to_abeut
24, preferébly from about 10 to about 22 and especially from
about 16 to about 22 carbon ‘atoms in the alkyl chain.
‘Suitable fatty acids can be obtained from natural'sourCes

35 such as, for instance, from soybean oil, castor oil, tallow,
whale and fish oils, grease, lard and mixtures thereof).
The fatty acids also can be syﬁthetically'pfepared (e.g., by



Particularly useful are the-sedrumandpotassium salts. of the m xtures of
fatty acids derived fromtallow and 410 hydr ogenated fish oil~~"

of anionic surfactants are particularly suitable herein, especially
r_n'_x of sul phonate and sul phate surfactants in a weight ratio of from
aboqte3:}1 to about 1:5, preferably fromabout 5:1 to about 1:1, nore 15 .

preferably from about '5:1 to.about 1.5:1. Especi al |y preferred 1s a t{?’i

m xture of an al kyl benzene sulphonate having from9 to 15, espeC|aIIy 11
to 13 carbonatons in the al kyl radical éhe cation being an alkali netal,
preferably sodium. .and either an aIkyF-& | phat e having from 10 to 20, 20
preferably 12 to 18 carbon atons in the aIkyI radi cal or. an ethoxy. sul phate

having from 1G dé;ga%gi Y IR Lk v feawoaygkegénaelsne £ ¥kpgRdi cal

and an aver age Iati-on of
cation, pref ek igdaiitymt es SChef'TrPﬁécﬁoﬁfsﬁP§s§urfBE?bﬂt%cﬁ%ﬁf%¥e|n

the Itorétsent I %ﬂiam@ aerfxﬁ:tf%?e@%ah meandl tabayl eeelﬁxade?]wl Lh ldaiwddts]i)lthObl c
m)ley 0O prov a Surt.ac n avi.n age LLLC I111.C ’
bal ance (HLB) lh;‘t}he PSR S QRS §ut"g¥§ g¥§?‘§§l §"?r8ﬂ#g%§h?m9 5 to
13.5, nore pr efaapEblamBke nafdeorhyaldamec}.:osapoabﬁmt:auoa of Thhe h§dts>p¢mxtn C-
moi ety may .be o POl iy, Cnhearn‘éfm:tr' 'z'&t'i%%? éﬁd EBSe'EQHE ﬁyx&é‘ewh

polyoxyethylene group Whi i s condensed g parti cul ar dr oph o
group can be. r%%&hHSFEQHQanﬁj%(??ﬁaéﬁdea"ﬁ&P§P°§ F&BecPEBEB®BNd havi ng the
desired degreepart imallardy isefulbarecenehgdadnhi bnd potabyiumpsabes cf '

ClementS. oyt A SIS o Al doBalLgasvebaCtagisu’ gghude 1

The polyethyle e ‘condensat al 'k pheno
condensalﬂcnrrhﬁﬁﬂﬁﬁ%ﬂ&ﬁGQﬂﬂeﬂh Ghénols havrng an al kyl group contai ni ng
from6 to 12 carbon atons in either a stralght chain or branched.chain

configuration, with
9 Mlxtu:es of anionic surfactants are particularly

suitable hetein,-especially_mixtures'of sulphonate and
‘sulphate surfactants in a weight ratio of from about 5:1 to
about léS,’preferably from about 5:1 to about 1:1, more
15 preferably f;qm'about S:1 tq about 1.5:1. Especially
preferred is a mixture of an alkyl benzene sulphonate having
from 9 to 15, especzally 11 to 13 carbon atoms.in the alkyl
radical, the catlon belng an alka11 metal, preferably
sodlun, and elther an alkyl sulphate having from ‘10 to 20,
20 preferably ‘12 to 18 csrbon atoms in the alkyl radical or an
T ethoxy sulphate having from 10 to 20, preferably 1C tc 16
carbon atoms in the alkyl radical and an average degree of
_ ethoxylet1on of 1 to 6, having an alkali metal cation, W)
preferably soalun.

25 _ ' The nbnionie'sdrfactants useful in the present .

' invehtidn are_eendehsates of ethylene oxide with a
hydrophobic meiety to provide'a surfactant havidg an average
hydrophiliéélipophilic balance (HLB) in the range from about
8 to 17, preferably from about 9.5 to 13.5, more preferably

300 from about 10 to about 12.5. The hydrophobic moiety may ke
o al1phat1c or aromatic 1n nature and the length of -the
polyoxyethylene group which is condensed with any particular
hydrophoblc group can te readily" adjusted to yield a
water-soluble conpound hav1ng the desired degree of balance
35 between hydrophllxc and hydrophobic elements.

~



et hyl ene oxi de, the sard-ethyteneoxideberng present in anmounts equal to 3
1o 30, preferably 5 to 14 noles of ethyl ene oxide per nole of alkyt—ptremnol .
The al kyl substituent in such conpounds. may be derived,; for exanple, ZF8am
pol yneri sed.propyl ene, di-isobutylene, octene and nonene. O her ex,n%ﬂe.'
include dodecyl phenol condensed with 9 noles of ethyl ene oxide per Yole of
. phenol; ‘di nonyl phenol condensed with 11 noles .of ethyl ene oxide per
‘b#;phenol; nonyl phenol and di -i soecgl ghenol condensed with 13 nol es of

cthylene oxi de. eanpielR e UIIRARIL! BBDRERLUCL PEac PLAE Iy EPONdTY

ali- phatic al coho r* straight
chain or bhanch Qﬂﬁﬂhyaﬁﬁﬂﬂﬁgeraﬁléﬁ candansabAs 20f o2 bk PkEnadbl es,

gr e]feragl Ye 2 lwﬁdt%nraalce%nﬁbraah&snefoamdylp@ﬁe@@isdﬁ%ﬁ{ Oatgpl o |
referably al i phati oho an carbon atons
and is et h%’)?‘ﬂr,at "%ég\ﬁégﬁ frgﬂd 9 Zé ?3%5?/"%??/%%&'3 & ol es of
et hyl ene cshnkiqhh'qhdua ofr akaphaedcchhcnhobnflgheaprederwtﬁh:surfactants '
ar e pr epardh/ Il R 5,y t%cga%se\é’ﬂggagarsﬁeaéh@é;rﬁ«; "%?ésér?’é‘ Ghas those
derived fromatural ts aqr gre ar rocess from

et hyl ene, aé“‘ljmtrﬁ/rqqéﬁll toc gt §p, QteEFﬁeé?Eé“o?sFO b‘? Rrkes yohranched such
as the LUtéUMdhe( Bk¥)de Pelzamolle 6RTM kgndpeessi s (ﬂTMaM&’ylch have about

25% 2- met t ASF. Do | d
roda | bei b dR AN of BdLB138np0hAY o) B¢ afBITer SP grapizle 2"
under st oodf aam WWG@PGSW@EHEPMI dbréaehunglwynp@q:me and a Tr ade Nane :
of 1.C I.)ndHerdle RtiHERr xéxehgqael §nE§M&€9d8@é@yi§ﬁ&5p%oﬁd¥}?§w witai n -~

t t | th |
e ﬁﬁn.“éﬁ. % Rt a G, AchvaAhR faLar rer habdoak eherd [T Ay na R RRsra T A e

Dobanol 4.copnenBedamilthi31l7moles- 2f- eEbphenet dSide mbammlegﬁlf 2.5, Dobanol
9{/ Dobglifdnadly %on%%%%19LhaﬁdlDQQBBQLy%nénoPoe?éﬁlé’éns?éa Qith Swpefon' c.

' moles of ethylene oxide.

2. The condensatlon product of pr1mary or secondary all-
'phatzc alcohols having from 8 to 24 carbon atoms, in either
stralght chazn or branched chain confzguratlon, with from 2
to about 40 moles, preferably 2 to about 9 moles of ethylene
- oxide per mole of alcohol. Preferably, the aliphatic alcohol
comprises between 9 and 18 carbon atoms and is ethoxylated
with between 2 and 9, desirably between 3 and 8 moles of
| ethylene ondé‘per_mole of-aliphetic alcohol. The preferred
‘surfactants are prepared from primary alcohols which are
either linear (such as those derived from natural fats or, -
'KV/ prepared by the Ziegler process from- ethylene, e.g. myristyl,
cetyl, stearyl alcohols), or partly branched such as the
Lutensols (RTM), Dobanols (RTM) and Neodols (RTM) which have
about 25% 2-methyl branching (Lutensol being a Trade Name of
BASF, Dobanol and Neocdol being Trade Names of Shell), or’
Synperonics (RTM), which are understood_to heve about 50%
2-methyl branching (Synpéronic is a Trade Name of I.C.I.) or
the primary alcchols having more than 50% branchec chain
structure sold under the Trade Name Lial by Liquichimica.
Specific examples of nonxonlc surfactants falling within the
.scope of the lnventxon lnclude ‘Dobanol 45-4, Dobanol 45-7,

o




oconut al cohol wth an average

of- betmeen 5 and 12 nol es of ethylene oxi de per nole of al cohot—the

coconut al kyl portion having from 10 to 14 carbon atons, and the

cond asati on products of tallow al cohol with an average of between 7 and 12
) et hyl ene oxi de per nole of alcohol, the tallow portion conpr|5|ng

esse ,JIy bet ween 16 and 22.carbon atons. Secondary |inear alkyl ;

ethoxyl ates are also suitable in the pres Ent conpositions, especially those~

et hoxyl ates of the Tergitol (RTM series having fromabout 9 to 15 carbon
atoms in Dn@aabﬂyH5gﬁ0u90§ﬁa°&p9ﬂ02aBouPOQin°és%bt3aJW9b4¢@h1%bvht 3.to 9,

et hoxy re%@u%meu B’Q' DﬁﬁbﬁolTbQ-eQrTDQHéﬂﬁlf2’3-‘@95 bysfx@@élemwgs,et hyl ene
ase_f.orne at1 on of

oxide. with a en

e it K pResbLa1dy) E5R EahghTSHLBY LDSaEerebecl ot gl MERGPIS e
pcrtion gameaaelrpgkablfs bebhwekn Baagd b2 mbdes 450€thyldd®Oox Sl pey mdid i c
noni oni ¢ a a e h t T; Ngyre of
"PIurohlc%?R$ﬁ%%ﬂ5§ tﬁe XEEB ; 89?¥i gﬂg§§§§1ggggﬁ%0§§§TdH?QE> ecially =
preferredcﬁG@P@nﬁ@°§§nfééﬂaéhﬁ Fordgaeahirni Rradectneof ckallow @hQﬁcohol
et hgxyl ?teateoehau%@aga B8fMBkefeeh ot auhenfz AS16e PEret®Y Fertd I@Ht‘dfllcﬁer
particul arl ohol s_contai ni n es of et hylene
oxi de per Mfoi®e © f 5ﬁgv ggﬁtFBhﬁSwsB?th?ﬁn?gmgg+Tbﬁ?eeﬁiﬁnﬁﬁﬁ} rein

i ncl ude qmetmeearyGaananGncaubbacaaqms.anﬂesundan?ahineit alleeh - Polar
nature, f a d abl e égﬁgg% actants
are seIec%gg%??gﬁkggngkﬁefgéb g?étgggé 2h eggaéﬁé§€iy or tggﬁﬁgannonlum
sur f act ane§PRARLILY tBREENERY KWbBEFFlB sthge %E%kt?fuf%%ﬁlnﬁ?ﬁ&?ﬁﬂ having
hydr oxyet ff)tlomeboh}:dBOX)opllerthrboﬁuatabselﬁﬁtne 8Xk¢ESg o€ sahdaqiped:cf rom

mno [e”]a? gr y a%'giég ggsf%ﬁhygbg{‘ 2 k@gyg ag,l_g ,ngg,??%%s a"fre agai s/

propyl ene- erern he renaf ni hg posi
substltut@@lbyuﬁsthyl hydroxyethyl or hydroxypropyl

The compounds formed by condensing -ethylene oxide. w1th a
hydrophobic base formed by the condensatlon of propylene oxide
with-propylene'glycol.' The molecular we1ght of the hydrophobic
pcrtion generally falls in the range of about 1500 to 1800.
_Such’ synthetic nonionic'detergents'are available on the market
under the Trade Name of "Pluronic (RTM)"'supplied_by_Wyandotte '
Chemicals Corporation. . I o

Especzally preferred nonionic surfactants for use herezn
are the C9—C15 prlmary alcohol ethoxylates contalnlng 3-8
moles of ethylene oxide per mole of alcohol, partlcularly the

12 15 primary alcohols conta;nlng,GfS moles of ethylene
oxide per mole of alcohol. _ _ NG

Cationic surfactants sultable for use herein 1nclude
quaternary ammonium surfactants and surfactants of a seml-polar
nature, for example amine OXides; Suitable
quaternary ammonium surfactants are selected from mono
C8 C16’ preferably Clo C14 N-alkyl or alkenyl ammonium
surfactants wherein remalnlng N. positions are substltuted by
methyl, hydroxyethyl or hydroxypropyl. Sultable amine oxides
are selected from mono Cq- CZO' '
preferably clo—c14 N-alkyl or alkenyl amine ox1des and
propylene-1,3-diamine ledeeS whereln the remaining
N positions are again substltuted by methyl, hydroxyethyl or
hydroxypropyl. | '



a 90% of detergency -builder, preferably from 15% to

-22- The laundry conpositions of the imvention can also contain up to.

Sui t abl e det ergent bui | der salts useful herein can be of the ponvaIgﬂ\
i norgani.c and pol.yval ent organic types, or mixtures thereof. Non-Ii )
exanpl es of suitable water-soluble, inorganic alkaline detergent bui
salts i n¢lude the alkali netal carbonates, borates, phosphates, '

Yrophosphates tri pol yphosphat es aﬁ& Bi car bonat es. Exanpl es of suitable
organlc al kal i ne detergency builder salts are wat er - sol ubl e

pol ycar boxyl at e . . ri C N I c acid,
glycollic acid Zn? Cjthan ‘é{; &%!t |s\%/'eg' %er BE 39 Fgggdégn %Egi 821,.368,
821, 369 anePBRAEMP *-'§UCC| ni c 998 @f ﬁlsltsrmeném Buildeny| prefienalylyli acetic

acid, malegcopCit, dijHyaq)lic acigds kieabie¢ acid, tartronic acid and
fumari c_ aci-d; citric acid, aconitic acid, citraconic acid,

carboxynethyloxySUCC|n|c aC|d lactoxySUCC|n|c acid, and

-2-oxy-1, 1, 3- propﬁmﬂ:ibhe:aﬁetnwmleim mudde@x;dﬂ.sscasefclaneﬂeui da®,Be et hane

tetracar boxyl i ag oQBQB@geEﬁEr?8?&9?f¥kﬁc?9§$915”¥§pes, or

1,1, 2, 3-propane tet acar N1oC S8
cis,cis- teﬂ#%&ﬁﬁ%ﬁn&HQQ?Q£3ldN°@yéP@ﬁéﬁPadP§ﬁWHée§eﬁ€a%@#b@k&&|c aci d,

2,3,4,5- tEﬁé&b33%81ﬁbﬂ§¥*ﬂﬁdiga@h%,an&iEﬁEraﬁeébeéﬂﬁlEuf&ﬁé& salts

2,5-tetra-h n r.hox o
1,2,3,4,5'%*%% é%e ef@' Hgb AR g %Fh°nﬁéﬁfftP3r§Efﬁ’ PRRRAESS1 ¢ acid
and the FﬁaY&ﬂQk&s&h&t&ﬁw|Qnﬂ90¢@9hessbaﬁssdand Cbcazion@8e843. . M xt ures of
organi c- and/ or inorganic builders can be used herein. One-such m xture of

bui | ders is disclose A- 75 038, ternary m xture of sodium
tripol yphosphat &% q'f(fd"? i EPPLE P69PPégeP§F€flﬁﬁ eFfEIRTIM .
ekngne-l-rquﬂkngzlsdluﬁ ph@s@emekesauable polycarboxylates such as. the
salts of nitrilotriacetic acid, lactic acid, glycollic acia

and ether derivatives thereof as disclosed in BE-A-821,368,
821,369 and 821,370; succinic acid, malonic acid,
(ethy;ehédioxy)diacetic acid,"maleic acid, diglycollic acia,
tartaric acid, tartronic acid and fumaric acid; citric acid,
aconitic acid, citraconic acid, cafboxymethyloxysuccinic

acid, lactoxysuccinic,acid. and 2-0xy-1,1,3-propane
utricarboxylic acid; oxydisuccinic acid; 1,1,2, 2-ethane
tetracarboxyllc acld, i,1,3, 3-propanetetracarboxylic acia

and 1, l 2. 3 propane tetracatboxylxc acid; cyclopentane cis,
'czs cis- tetracarboxylxc acid, cyclopentadlenxce

pentacarbcxylxc acid, 2,3,4.5-tetra hya:ofuran-cxs, cis,
cis-tetracarboxylic acid, - '

2,5-tetra- -hyaro- furan-cxs-dx carboxyllc ac1d,

1,2,3,4,5,6-hexane~ hexacarboxyllc acid, mellitic acid,
pyromellxtlc acid and tne phthalic acia oerlvatlves

dlsclosed in GB-A-1, 425 343. e

Mixtures of ‘organic and/or inorganic puilders can be

‘used herein. One.such mixture of builders is disclosed in
CA-A-755, 038, e.g. a ternarv mixture of sodium
trzpolyphosphate, trisodiug: pltrzlctrzacetate, and trisodium
ethane 1l- hydroxy -1,1- dxphoq \onate.

‘"\.-.



-23 - A further—elass—oef—buritder sarts 15 the insoluble alumno silicate

type whi.ch functions by cation exchange to renove pol yval ent m neral - i
hardness_and heavy netal ions fromsolution. A preferred builder of tnis

type - £ he formulation [err] wherein z and y are integers of at’ | east 6,

the y fratio of z toyis intne range from1.0 to about 0.5 and-x is an..
Iint ege /<3n|about 15 to about 264. Conpositions incorporating builder \ﬂyf
salts of this type formthe subject ef 2@B-A-1, 429, , 143 published March 24,.
1976, DE- A-2,433,485 published February 6, 1975 and DE- A-2, 525,778

publ i shed January 2 1976 An al kali netal, or alkaline earth nmet al

silicate can al so Qﬁﬁé§€ﬁt°la?ﬁe°§lP&PFdﬁétéP1§FlFEaFEelén§9éFB¥ably from
3%to aliafiei @ﬂm&da&esmbp&aRQLShlEdachabﬁsabyvbat1bﬁteﬁcﬁénge to '

[err]/al kali netal 2 r.a I refecaldl y
from1l.5 to feaxov.ﬁngolg ?)%Inttl g‘%s 5?9'?}%:?%%%% Fr@‘ﬁ 3% gemggﬁgl g?r‘éﬁt ﬂo%y
al | manner ofscdattdrogent Aamd elfeunedr buglderpofichnis knpeubasetbe suds

SUppressors, f%%ﬁﬂﬂi%ldﬂ %%rQ%QQr ’(BE@t?aCRHVétQhére§H'k gHgpendi ng agents
anti-caki ng agents,, mentés, r unes 2 réc conditioning_agents etc.

Suds suppres§b@§eaﬂ€ ﬁFés@ﬁté& Bfaﬁﬁtérlap§ BPlFﬁerSFF?cﬁﬁez bRy is
veget abl e and mhyieocangen faioln and gboapbateoest @hdvar i &t 48SinSehéAbE fom

Si11 oone sudsual 18! knasagdenel o Lupoaeky HhEP XL BLLARNES faving: |

a. nol ecul ar wei g
ki nemati c V|§@é§51?ﬁ ﬁhﬂﬁetﬂﬁﬁg§0Fﬂoﬁﬁe subjecgpofGR; 609;9@@#{@$r]/s

prgfﬁrgbl yhf rlelBlJ.slhed Ma%%Ozm? 3@geoobennl-??]43andam %Sﬁg)l@&@é ﬁeﬂ%@w |
and hydr ophohi c .sil.anat.e tri anate aving a
particle S|z§ ﬁ§7ﬁe Pgngg Brg 328074s' b ﬁ¥F§ k?ﬂ?ﬁﬁ% £%9%1II|n1crons
and a specific surface area above 50 nR/g.- SU|tabIe waxes |nclude :
nlcrocrystalllne waxes- havi ng ; - _ _ &-J

- An alkali metal, or alkaline earth metal, 51lzcate can .
also be present. -The alkali metal szlicate is preferably

from . 3% to  15%. Suitable silicate sollas have a
molar ratio of Sxoz/alkal1 meta120 in the range from _
1. O_to - 3.3, more preferably from 1.5 to 2.0.

‘The composxtlons of the invention can be supplemented
by all manner of detergent and laundering components,
inclusive of suds supptessors, enzymes, fluorescers,
photoactivators, soil suspendlng agents, antl-caklng agents,

'plgments, perfumes, fabric conditioning agents etc.

Suds suppressors are represented by meteriais of the
silicpne,-wax,fvegetable and hydrdcatbon-bil andtphosphate
- ester varieties. Suitable silicone suds cbntroliing'agents
include polydimethylsiloxanes having a molecular weignt in

the range from- 200 to 1200,000 and a kinematic
v1scoszty ln the range from ' 20 to - .
2,000,000 mm 2,5, preferably from 3000 to

30,000 mm%/s, and mixtures of siloxanes and nydrephoulc'
silanated (preferably trxmethylszlanated) silica hav1ng a
particle size in the range from © 10 mlll;mxcrons to
20 millimicrons and a spec1fic surface area above
50 mz/g. Suitable waxes include microcrystalline
waxes having ' '



24 a nelting point in the range from65Cto {err], a nolecular weight in
.the range from 4000- 1000, and.a penetration value of at |east 6, ngasdared
at [err] by ASTM D1321, and al so paraffin waxes, synthetic waxes ang=
~natural waxes. Suitable phosphate esters |nclude mono- and/or di-
ielkyl or al kenyl phosphate esters, and the correspondi ng nono- anc
al kyl or al kenyl ether phosphates containing up to 6 ethoxy groups
bl ecul e Enzynes suitable for use herein include those discussed in
© U.S.-A- 3,519,570 and US-A-3,533,13%*t0 MCarty and McCarty et al issued
July 7, 1970 and January 5, 1971, respectlvely Sui tabl e fluorescers

l-ud I ENS
I(rC]JCbu ?Be§ ﬂlg&g%ﬁ%tggg{y{/ators é"f%ydl stg{uas"%?? H%gﬁ? ,%RT%D g%gﬁ?ygpreferred
naterlalgeBSﬁﬁglﬁlﬁéepﬁﬁﬁﬁ¢o€9%M|*QPOT#QQOfHR?qeﬁlﬂfnﬁﬂfﬁéﬁemegalseltable |

fabric cegdati eeaBg ageﬁaSsuﬂ@auﬁe rﬂnnn59<%smuubrzzix ad¥ adisgcl osed in
GB-A-1400898F?nd di or._al ken anm nes and amoni um sal ts.

_Antlrede88§F 5ft gﬂﬁe§b|FY§E€ %%%l%ﬁf?ﬂﬁﬁﬂ suitabl e herein include
celIuIoseaderaiawaxes.susulaebhetﬁbdsnﬂduﬂ(ea;ensauMGﬂwdethyhoelIulose and

hydr oxye | hylese.cand, I I y aci ds -or
thel 1 Lald/Be! Wit ERe £ an Tl rE of o PheRDl WGt LREREYBRE 2L,
carboxyltP&dFE&FQSBEBﬁ%&?e@°$?1nﬁ (9F(ﬂ#ﬁﬁ1H%Frﬂﬁ ﬂﬁﬁﬁéYﬂhaﬁhﬁﬂo carbon

atons. Pabyphases§ cohtaihype @ e dli 6 @AY igtduBsApkr5AB61€861k0COr por at ed
herein by reference. Preferred polynmers include copolymers or salts thereof

of ‘mal ei ¢ anhydride wi-th ethylene, methylvinyl ether, acrylic acid or
met hacryl i c acEazyeas ﬁﬁi%@%l%nﬁWQruikahﬁnﬁﬁntHHQMﬂQeathbe&st about 20 nol e

per cent GisEGQsE&thYG?S;—ﬂh§§§ﬂ§ wvﬂaﬁeivsaHU@,@e@bQ3b0&olne&gytpg
2£é;engfgpgah§é ncgt a 1ssue %ﬁqult éyb adgjjgaagglng p?rggrnance on
respectlvely. Suitable fluorescers include Blankophor (RTM) -
MBBH (Bayer AG) and Tinopal (RTM) CBS and EMS (Ciba Geigy).
Photoactivators are discussed in EP-A-57088, highly
preferred materials being z;nc phthalocyanine, tri- and
tetra—sulfonates. Sultable fabrlc conditioning agents
include smectlte-type clays as disclosed in GB-A-1400898 and
di-clz-cz4 alkyl or alkenyl amines and ammonium salts.

Antlredeposxtlon and soil suspension agents suitable
hereln include cellulose derlvatzves such as
methylcellulose, carboxymethylcellulose and
hydroxyethylcellulose, and homo- or co-polymeric.

‘polycarboxylic acids or their salts in which the
polyearboxyiic'ecid comprises at least two carboxyl radicals

'separated from each other by not more than two carbon
atoms. Polymers of this type are disclosed in _

- GB-aA-1, 596,756 incorporated herein by reference. Preferred

" 'polymers anlude copolymers or salts thereof of maleic
anhydride w1th ethylene, methylvinyl ether, acryllc acid or
methacrylic acid, the maleic anhydrlde constituting at least
about 20'mole'percent'of the copolymer. These polymers are
valuable for improving whiteness maintenance, fabric ash
deposition,'and'cleaning performance on clay, proteinaceous
and oxidizable soild in the presence'ef transition metal
impurities. '



and—exi-grzabte—sotrts—mthe presence of transition nmetal inpurities. 25~

In the Exanpl es which follow .the abbreviations used having the follow ng

de5|gn;,5on:- LAS . Linear [err] alkyl benzene sul.phonate. AS
Sodyuy My near [err] al cohol sul phate. TAS . Tal | ow-al coho

éuip at /MO < [err] alkyl dinmethylani ne oxide. CATAB.- o
. CocoOnut” al kyl tr|nethylannnnlunlbron1de banol - (RTM : A ferr] .. \
oxo al cohol with n noles of 45-E-n - “et hyl ene oxi de, marketed by bt
Shel | . TAED : Tetraacetyl ethylene dlanlne Silicate : _
Sodi um sil i cate having W By ol Q,fh Lp6¢): the ab
M crocrystalline wax_- :&?fﬁb dur 3??% t Ferrfl |c8ng reVﬁatlons used
Conpri sing 0. 14 g%l QnFRﬂﬂﬁﬂ%1QH1W§nd8§1£9a5}°ﬂerghf m xture of silanated
silica and silicone granulated with-1.-3 parts of sodiumtripol yphosphate, .
and 0.56 parts of t ||OM/a|COhO| ndensed w th ropor ns_o
et hyl ene oxi de. Islﬁsf]lal ocyani ne T?‘ AR gtrrgls.ulepﬁggggohe?? EepﬁFLEFBEi'IE\?\T ne.
-26- Gantrez (RTM AN 119 : Trade nane for maleic anhydride/vinyl nethyl
et her co-pol yner adel i eved to haves%'ai%e&aaea&mbggullgr a¥ebabL ehiphaott.

TAS e Tallow,albbhol sulphate.

MAO t Cy=Chq alkyl dimethylamine oxide.

CATAB . : Coconut alkyl trimethylanndnium_b:omide .

Dobanol (RTM) : A C14 15 oxo-alcohol Wlth n moles of

45~E-n " ethylene oxlde, marketed by Shell.
TAED ' : Tetraacetyl ethylene diamine.
Silicate : Sodium silicate having an §i0,:Na,0
| ratio of 1.6:1. |

. Wax ' T Mlcrocrystalllne wax - Wltcodur 272
M.pt. 87°C.- '

'Compt1s1ng 0. 14 parts by welght of an _
85.15 by weight mlxture of silanated /
gsilica and s111cone granulated with 1. 3
parts of sodium trlpolyphosphate, and
0.56 .
parts of tailow aléohol'condensed with
25 molar proportions of ethylene oxide.

Silicone Prill .

Phthalocyanine : Tri/tetra sulphonated 21nc
' ' phthalocyanine.



240,000, narketed by GAF. This was prehydrotrysed with NaCH before addit.i on.

MV AA : Copol ymer of 1:4 maleic/acrylic acid, average
ol ecul ar wei ght about 80, 000. Brightener . Di sodiun1 P ok

" 474" - bi s(2- nor phol i no- 4- aniIino;s-triazino-6-y|anino) ' hf
sti |l bene-2: 2' -di sul phonate. Dequest (RTM 2060 = :: Trade,  Nanme for

dlethylénetrlan1nepeﬁta(nethylene- pho ?honic aC|d) mar ket ed by MonSarit o. -
“Béquest (RTM) 2041 A\ Trade Nanme for &fthyl endi ami ne tetra(nethyl ene
phosphoni ¢ a&ant iaendRTMard, 149 ket T828¢ WBRSaFOBH. makeidr esent i nvent i on

;slillustrated Fy tre fgllomnng no? hhﬁyatﬂae£¥ﬂﬁ?iSﬁ%Fhﬁﬁaggﬁéﬁ 1|}o 6. The
ol | owi ng granular |aundry conpositi rep, m xi ng a -
‘ingredients apart from the nonionic g P§é¥ﬂgf' ﬁ?gbiﬁga i iﬂlll
enzyne and aggl onerate, in a:crutcheavesage aqbeowkaslwnrgMEuoﬁiahmnperature'

in the range from[err] to [err], adpygt gggbtpgrgéﬁgg 5 GOt eny, ﬁﬁﬂﬁ

slurry-to within the range fron130@6to wel ray dr |ng

slurry at a drying gas inlet tenperaP&PBYRRO %%eﬁamb%h %ﬂﬁl Refgre o [err],
adm xi ng the bleach, silicone prill, agazyfenand aggl onerate, and spraying
t he noni oni c- surfactant onto the resultlng granular m xture. Al figures

are given as % by weight. - - 27 - 1 -2 3 4 5 -6 - -
LAS - MA/AA . 4t gCopolymer of-1:4 maleic/&;radic

4 - - 9 - 3 acid, average. molecular welght
about 80,000. :

Brightener : Disodium 4,4'-bis(2-morpholino~4-
o anilino~-s-triazino-6~ylamino)
~ stilbene-2:2'-disulphonate.
Dequest (RTM) 2060 : Trade Name for
' diethylenetriaminepenta(methylene~
-phosphonic . acid), marketed by
Monsanto.
' Dequest (RTM) 2041 .: Trade Name for ethylendiamine |
' ' - tetra(methylene phosphonic acid)
_monchydrate, marketed by Monsanto.
-The present inventlon is illustrated by the follow1ng
oo non-limiting examples:- ' '
\.«,‘f" .

Examples l to 6 , ,
The following granular laundry compesitions are prepared by
‘admixing all ingredients apart from the nonionic
surfactant, bleach, silicone prill, enzyme and agglomerate,
'in a crutcher as an aqueous slurry at a temperature in the
. range from 70°C to 90°C, adjusting the crutcher content of
‘the slurry to within the range from 30% to 38% by weight,
”sp:ay drying the slurry at a drying gas inlet temperature
in the range from 275°C to 330°C, admixing the bleach,
”_silicone prill, enzyme and agglomerate, and spraying the
) nonionic surfactant onto the resulting granular mixture.
All figures are given as % by welght. '




TAS — = 4 3 - -5 MAO
- - 1.8 2 - - CATAB - : - 2
1 - 2 - Dobanol (RTM 45-E-7.. 4 6 5 6
5  10sBsbanol (RTM 45-E-4 - - - - 2. - TAED
1 - 6 _ - 10  Silicate R I
6 3 -7 4 10 Wax _ _ - - R
- - 2 Silicone Prill . - -2 3 - T
0.5 Gantrez (RTM AN I.9 - - 27 - 0.8 1.5 - 1 MA/ AA
2 T . - - 1.2 15 Bri ght ener ; - - 0.3
0.2 0.4 0.3 0.2 0.2 Dequest (RTM _ 2060 0.3 - _ .-
- - 0.2 Deqdest (RTM 2041 -~ & -.2 32 a4 2 8 :--
- Sodi um Perborate . . 12 15 16 : - . 10 15 Tetrahydrate
20 Sodi um P arbonate : - - - .,18. - . - Al cal ase
(RTM Enzyne - EAS 1 . 8 &88Mﬂ%1_ 5
Trlpolyphosphaas 30 28 25 32 4 28 =30 Sodium CGarbonate. 3
10 - - 7&S - 5 - Magnesi um Sul phat g 3. - -0.5
- - 0.5 25 Aggl onerate | 5 - - :
- -3 ﬂ@@lonerate | | - . - 2.8, 2 _- - -
Agglonerate IICATAB _ - - 1.52 - 1 - - - Agglonerate:
IV = - 3 | omerat e V
o Dobanol (RTM) 43 E-74, %ggl orer at 69% é 10
- Dobanol (RTHM)SéBr&mt Sul phate, Mot sture - 2 To 100
and M scellanegggnln the above, Agglonerates I-to Vighave 1he following
conposi ti | onerates I, Il and V are. p pared, by 3 sp ay| t he
organi c &gnponﬁﬁggcﬁﬁfo a fluidized bed ¥f so un1tr?po|yp osphat e ¥ |
Aggl oner ates | Waxand VI are prepared by extruston; and Agg+ orrera-te I\21s \J
prepared usingsd degpaggiogErator - - 2 3 - 0.5
‘Gantrez (RTM) AN119 - - 0.8 .15 - 1
MA/AA ' 2 1 - - 1.2 -
15  Brightener: 6.3 0.2 0.4 0.3 0.2 0.2
Dequest (RTM) 2060 0. - - - - 0.2
Dequest (RTM) 2041 = - - 04 - - -
Sodium Perborate 12 15 16 - 10 15
- Tetrahydrate _ '
20 - Sodium Percarbonate = = - - - 18 - -
.Alcalase (RTM) Enzyme 0.6 1 - - - 0.8
Sodium Tripolyphosphate 30 - 28 25 _32 28 30
Sodium Carbonate ' - - 10 - 2 - 5 -
Magnesium Sulphate - 0.5 - =~ - - 0.5 - 5*2'
25 Agglomerate I _ 5 - - L - '7 -
-Agglomerate II - - =~ 2,2 - -, - -
Agglomerate III S - - 1.5 -': - -
Agglomerate IV : - - - 3 - -
~ Agglomerate V e - - - 2.5 -
30 . Agglomerate VI - - - - - 3
Sodium Sulphate, Moisture : To 100

and Miscellaneous

In the above, Agglomerates I to VI have the follow1ng
composztlons. Agglomerates I, II and V are prepared by
35 - spraying the organic components onto a fluidized bed of
-sodium tripolyphosphate; Agglomerates III and VI are
prepared by extrusion; and Agglomerate IV is prepared
using a drum agglomerator. _



-28- Aggl onerate | I r v V  VI" Ferrous

D-gl ycero-D-gul oheptonate - 5.5 - 2.8 - 5 Ferric

D gl ycer o- D- gul ohept onat e 2.5 - 5 - 5.5 - EDTA
- - -. - 6 - Dequest (RTM 2041 '

N - - - Dequest (RTM 2060 ‘ 5.5 -

- 11 TAE25 : 12 15 - 3 0
=PEG 4000 - - 28 - -1 - .6 -

= . - - - 70 Cl2- Fatty ‘Acid Am de. - -
5 - - Pol yvi nyl pyrrolidone . - - 1 -

- [bxtr| n. * . Mer—a;—eﬁl - - e -
Alcalase (RTM Enzyne o _ - - 12 - -.. - Silicone
- 10 - - - 10 - Silanated Silica 11 111 IV v vk 0.5
- - 0.5 - " WAx : : : - — - = - - -

6- - Paraffin Wax mp. [err] 2 - - - - -
Parafhmtﬁadus D-glycero-D-guloheptonate4 - - 5.5 - - 2,8 - - 5
Pht hal - - ¢ 0.2 - - Sodi um
Trlpolyp osp g&&ﬁﬁf&r gylggeptﬂ9ate - 27% 47 S_- Sodi u éulphate

- Sodi um Chl ori de~ - = - L -
50 . 'Dequest (RTMDeQbkl - 9 o - - =10 -

' Vat er 13 -

.The ab&V@“@ﬁﬁpéngﬁoﬁgsgonblne excellent s?b?age st abi | i t, fabrlé care and
al | -t eddat ure det ergency perfor mance onldl eathabl ext yped st aiéns. 14l rrproved-
per f or R gop al SO obtai ned when ferrous and ferric - 6 . '
D- gl ycer o- D- gul oheptonat e are repl aced by equi no| ar proportlons of the
ferroud®d ferric salts of D glycero-D-iddheptdnic acid,~ 70
D- gl ycer,q- Pagalyalhepnidoamidaci d and t he ster<oi sowers S)f t e ab-ove a&ci ds,

A SRR 1B 3%b11done B
Dextrin | - - 4 - - -
Alcalase (RTM) Enzyme ' - - 12 - - -
Silicone : : ' - 10 - - 10 -
Silanated Silica | 1 0.5 = = 0.5 -
wax - - - - - - & -
Paraffin Wax m.p. 50°C 2 - - - - -
Paraffin 0il. ' 4 - - - - -
Phthalocyanine o - - = e 0.2 = -
Sodium Trlpolyphosphate(anhydrous) 58 “_47 - 74 47 -
Sodium Sulphate o - - 12 - - -
Sodium Chloride - - s - - -

SN/ 2 Tioz L .' - - 10" - - -

Water E 15 13 - 20 13 -

The above compositions combine eXCellent storage-stability,
_fabric'carevand all-temperature deterQenéy performance'on
bleachabie-type stains. Improved performance is alsoc obtained
when ferrous and ferric D-glycero-D-guloheptonate-aré'replaced
'by equimolar proportions of the ferrous and ferric salts of
D-glycero~D-idoheptonic aciq, D-glycero-D-galéheptonic acid and
the sterepisomets of the above acids, and mixtures thereof.



4

-—29- CLAFME—L A—btreactrauxttTary for use in aqueous nediumas a "~

per oxygen bl each catal yst, the~bleach.auxiIiaryICOnprising'a mater-sokuble—‘fj_

EH 10, the COHDIex has a bl each catalytic activity (as

lﬂllmﬂg w !"east 10% and the stability of the conplex

agalnsT hydr I ve degradatlon to water-insoluble iron i
speci es (as here|nbefore defined) is at |east 75% 2. An auxiliary
gccording to Claim1 wherein the stability of the conplex is such that in
dn aqueous solution thereof at 95C or less and pH 10 and containing a total
of 5 ppmof iron. and’ an equi val ent +@%el of chel ating agent the | evel of
unchel ated iron is réss than [err] Ml ar, where x Iog10 Kso+ 12, and
Kso = sol ubi I§ty product of ferric hydrOX|de 3. . An auxi liary ;
according tg dMg m1 or 2 characterized in that the conplex additionally
conpri ses Ome or nore aqua, hydroxy or peroxy |igands. 4. An auxiliary
according to any of Clainms 1 to 3 characterized in that the multidentate
ligand i s dpordinat édeach RaxidialfysiEvel ysehinugguesygemediumiag aitrogen

atons. 5. e%\&ty% B %Paesegqggg tehanm; f.lawf datP & .&%aacagerazed

in that th(?e entate I ses at east t ree coo nati’ng . _
groups |ruﬂHRﬁQﬁJ%ﬁ1Wh%%ﬂF°@ﬁéeﬁyeﬁok9°naFR€x9 mbﬁ%hb%?“%ﬁtﬁwkﬂ%&Qﬁ'f°rm1n9 -
coordi nati r&aeg.ra@iﬁ@ agen®, whef@iayxaki gnylaccendlmn@pe:artya@fa (El’:uaﬁh 1 to

5. characterl in that .th . a C | Ci
haV|ng the § §Fcf8F#ﬁ %V Pg %egglng§£éf ﬂgiﬁﬁg fe¥$]£&(§%¥ Wc%6% ﬁnq
is from4 tuhes sgadidity fotrh® compleuraaasast hydcolykic ameroxidatiwst er
or bori c e%@@%é&%@¥ﬂﬁ-to water-insoluble iron species (as hereinbefore _

defznec) 1s ‘at least 75%. _ _ : L“f.

2. An auxlllary according to Claln l whe:eln the
stability of the complex is such that in an aqueous - sclutlon:
thereof at 95°C or less and pE 10 and containing a total of

..5 ppl of iron ané an equivalent level of chelating agent,
1the level of unchelated iron is less than 10% Molar,

where x = lcg10 Keo + 12,

ana Kso = sclubility procuct cf ferric hydroxice.

3. An auxiliary actcrding.to Claim 1 or 2 characterizec

in that the complex additionally comprises one or more aqua,.
hyérexy or peroxy ligands. . '. .
. & An auxiliary according to any of Claims 1 toc 3

characterizec in that the multidentate,ligand_iS'cccrdinated .
to iron eXclusiVely through oxygen or ring nitrogen atoms.

5. An auxiliary according-tc any of Claims 1 to 4
characterlaed in that the nultldentate llgand conprxses at
least three cccrdznatlng GLCUES 1ncludlng at least two
hycroxy, alkoxy, phenoxy or:enolate_coordznatlng GLOUpS.



- ARr—atxttary—according—to—trarm6—Tharacteri zed in that the chel ating

agent is selected fromD-glycero-D-gulo 10 —heptonic acid, i

D- gl ycero- D-i doheptoni c aci d, stereoisoners ereof m xt ures thereof., A"

salts, lactones, acid.esters and boric ester mu ;uﬂ Iul Il““lAn aux| |
accordlng to any of- Clainms 1 to 7 additionall ;

~ ami nopol yphosphonat e sel’'ected 15 fromnitrilotri neth enephosphon

‘aef'd), ethyl enedi am ne tetra(nethyl enephosphonic acid),

di et hyl enetri am nepenta (nethyl enephosphsg+ c aci d),

hexamnet hyl enedi am net et r a( net hyl enephosphoni ¢ aci d) -and wat er-sol uble salts
t hereof, an am nopol ycar boxyl ate 20 selected fromnitrilotriacetic acid,
ethylenediamlnetekne&uxﬂlxanynatcorﬂﬁdgoxpeahylefhylahméihnﬁmeﬁriaoetic "

aci d, di hydét?é?’f%@éﬂé%l ﬁpﬁyaﬁmt'ﬁ%d'c‘?ﬁqtaﬁng L en§ is a hydroxy

1, 2- dlan1nocyc exane- tetracetic

di et hyl enetF3ERRFELEN 3Gk hay ing dhengensral- §8FEBFE Zalts thereof, or a
pol yphosphate sel ected fromthe tripol yphosphates and the pent a- and
hexanet aphosphat es mher he of an1 opol yphosphonat e and/ or

am nopol ycar boxyl at e an é !éﬁ*ﬁsﬂﬁéﬂg to |ro | conplex is 30 from1:1
to 25:1. 9. A bleach aUX|I|ary suitable for use in agqueous nedium as a
per oxygen ml?é’ﬁéh?éﬁ aslé’%li dﬂha@l@t Q| é@deYna@s' EPBmC@”P$e?< &Rdsh sting
essentlally ter sol bst an®i a non- co npl ex of iron
and a mul ti %eﬁﬁgﬂ 15y did q‘oPmSﬁ;tch&P&FPHS'aSEHFI'tﬁ‘é"@h%?%ﬁ'f RFf agent |
bei ng a hydsaexikr asdiee theraoifd having the general fornula | [err] :
| wherein Ris [err], CHOor [err], nis from4 to 8 mis from3 to n, or
a salt, lactone, ether, acid ester or boric ester thereof

1 : 7. An auxlllary according to Claim 6 haracterlzéd in
gy; ~that the chelating agent is selected from D-glycero D=-gulo
‘10 heptonic acid, D-glycero-D- idoheptonic acid, stereoisomers

thereof, mixtu:es thereof, and salts, lactones, acid esters
and boric esters thereof. ' a

P 8. An auxiliary according to any of Claims 1 to 7
) additionally comprising an aminopolyphosphonate selected
15 _from nitrilotri (methylenephosphonic acid), ethylenediamine

tetra(methylenephosphonic acid), dlethylenetrlamlnepenta
- (methylenephosphonic acid), o
_hexamethylenedlamlnetetra(methylenephosphonié acid) and
- : water-soluble salts thereof, an amxnopolycarboxylate
20 selected from nltrllotrlacetlc aciad,
_Kq; ' _ ethylenediamlnetetraacetlc acid,
' hydroxyethylethylenedlamlnetr1acet1c acid,
dihydroxyethylethylenediaminediacetic acid,
- 1l,2-diaminocyclohexane-N,N,N',N'~tetracetic acid,
25 d1ethylenetrlamlnepentaacetlc acid and water-soluble salts
- thereof, or a polyphosphate selected from the
trlpolyphosphates and the penta- and hexametaphoséhates
- .wherein the mole ratio of aminopolthosphonate and/or
aminopdlycarboxylate,and/or polyphosphate to iron complex is
30 from 1:1 to 25:1. | |



10 An =“vi!iafy aeeor ting—to—any of Ttiams 1 to 9 in partlculate form

y ' ) porated in~a wat er-solublé or- - =
\er3|ble or gani having a nelting point greater than
Y for E“ﬂ‘ l“ﬂlﬁ i“ or wat er-di spersibl e aggl onerated matrix of
o¥/gani oleacn conposi tion char act eri zed by- a —
nlxture ot a bl each aUX|I|ary accordlng to any of Cdains 1 to 10 and -\q;
per oxygen bl eachi ng agent wherein the nole ratio of peroxygen bl eaching g
agent to iron conplex is in the range_fg;qm 2000:1 to 10:1. 12. A laundry
conposition. characterized by: (a) . at least 5%of laundry matrix materials
conprising one or npre of (i) up to 75% of organic surfactant sel ected
from ani oni c, gnoni, afbleacht aoRiliapypsei eable abolr zukéd t £ laxfue“msslrniéu:it@nt S

bl 5 B8k aysph. bleacn ¥Bebfr00t Shat (GG Sy Ufoly . o
agent and/orcemgéﬂkccaoaleatog Gﬁ%¢@tb§llnn@f(®)wat%mtﬂQ&HﬂiQMX|Ilary

accordi ng t0sﬁBEtQBtEEQl?Bnbnf-éoiQoi@aﬁnc@:ﬂpl'ﬁ Seif {14 edfq tp provide from
0.02% to 5% of _.iron co osition according to Claiml12

characterlze8u5§lédﬁP§a ib?%"@ff?éﬂlngf?QﬁﬁﬁﬁﬁBQcFQE??%% e GhehatdnGed
base powder agarptl bemggf aohydoxpcdboof L seirdaid avdv gl fhergdrédrtal 90% of
det er gency b@bgﬂ fromO0.1%to 20% of an aggl onerate cconpri sing
fromO.02%to /60? |ron conpl ex, and (c) from5%to 35% of particulate
per oxygen bl eachi ng agent; the conposition additionally conpr|5|ng from 1%
to 15% of et hoxyl ated non[onng SU(émptpmm §prayed ongo

wherein R is CHZOH, CHO or coza, n is from ¢ to-8, m is
from 3 to n, or a salt, lactone, ether, acida ester or boric
ester thereof. ' ' '

10. An auxiliary accordihg to any of claims 1 to 9 'in
particulate form wherein the iron complex is incorpokated_
in a water-soluble or water-dispersible organzc car:xer

- havxng a melting polnt greater than 30°C and[g: ln a
water~-soluble or water-dxspersxble agglomerated matrix of
solxd lnorganlc diluent. .

11. A pleach compositioh characterized by'a mixture ot a
bleach auxiliary accordlng to any of Claims 1 to 10 and
peroxygen bleacnlng agent wherein the mole ratio of
peroxygen bleaching agent to iron complex is in tne range
- from 2000:1 to 10:1. ' '

12. A laundry composition charaCterized by: -

__(a) at least 5% of laundry matrix materlals comprlszng one
or more of '

(i) up to 75% of organic surfactant selected from
anionic, nonxonlc, cationic, amphater;c and
zwitterionic surfactants and mixtures thereof,



Wwith a.water-insoluble dispensing carrier. . A. . conposition acc

or Op
.. to any of Clains 12 to-14-characterized by, t Nal Imll | eastfUlY |
preferably from 2% to 20% sodi u ml l “W ar bona >16.

,_iMLmynﬂdmeoL%&wﬂmwbhﬁmmmmrm?7mdpaomqylM£mmngmpm
1 f————f=orrpostt

FomTaccorarng to Caim 12 |n wat er -r el easabl e conbi.nati on

A~process of making an iron conpl ex cgnsisting eSsehtlﬁjﬁy 6f a wat €

"apJubIe substantlally non- coIIoldaliﬁ%nplex of iron and a nulti-dentate

I'igand form pg; ghel atiHoea ot .of hithadRinild R agerinikeidegexgency -
hydroxycarboxyrlc aci h@g|n twf general forrmula 1 [err] wherein Ris
[err]; CHO or [egr], o™ to 8, mis from3 ton, or asalt, -- i
Iactone ethel;)a0|d epte¢ ﬁﬂ%b©a¢n:QﬁnaﬁrQ*ﬁﬂﬁﬂﬁb1Qﬁﬁ?1ﬁﬂoéé§§tbe|ng |
characterized ;oy™ - r Uit £ ,Utain@n cont ai pi ng the -
mul ti dentate’ I'.lb jand- forn‘?@) cﬂwé%ﬁ&?o ether. wi.th a se g

wat er - sol tibbe. cénﬁléicbfa¥¥bhl%ﬁﬂ 19109, haM: 9y CA6eAS, itﬁ Prst and
second iron conphexgsameung swehidihait auerp@x&pm:lﬁnomd Opld 2sage SBopH
conpl exes are stable ﬁ nst hydrol yti ¢ degradation to water-insoluble iron;
speci es,- the fit5P7iFoOliP %%nplex havi ng greater stability than the second E
iron conphgx W hhtBmpBeitpesi h¢&sle Pihd ¥Wec Niiim NaV idHa daWRr igle@biolyl by or
bei ng unst.abl e ag E ?Iues bel ow the pH range, the aqueous solution having
a pH. wi t hAYt MA*EPERi PFed pH range and containing each chel ating agent in

an annunt(eQuaIftomoﬁogreat%3 Ihamt $¢an|dnkﬁﬂﬂhk§alapwdaqU|red tor

corplete iron cogRbptalhgneraidod o 798G asdumean& AW P BalleON

W thin the speC|f|
_ 90% of detergency ouilder,

- (b) - from 0.1% to 20% of an agglomerate comprlszng from
oL B 0.02% to 5% of iron complex, and

(c) from S% to 35% of particulate peroxygen bleéohing
agent; the compositioh Additionally'oomptising from 1%
to 15% of ethoxylated nonionic surfactant sprayed onto

_the dry mixture of base powder, agglomerate and
peroxygen bleaching agent. |

14. A composition according to Claim 12 in ) -

- water-releasable combination with a water lnsoluble '
dlspen51ng carrler.
15. 'A,composition according to.any,of Claims 12 to 14
characteriied:by-the addition'of at least l%;ipreferably
-~  from . 2% to - 20% sodium'oarboﬂoté'or”bica:bonate.

'16. A process of making an iron complex consistihg
essentially of a water soluble, substantially noo-colloioal
complex of iron and a multi-dentate ligand forming chelating
agent, the chelating agent being a“hydrocharboxyliq acid
having the general formula I o

R[C H (OH) ]coza I

2n-m
wherein R is CHZCH. CHO or Cozﬁ. n is from 4 to 8, m is

from 3.to n, or a salt, lactone, ether, acid ester or boric
ester thereof, the process being charactetized by: '



dht-H—ehetatter—oft—tronby the nuttTdentate 1 gand form ng

pHrange s _
oielatlon agen%—ks—eeﬁﬁkere——T?—— A process of bl eaching soiled fabrics .

chara {zed soiled fabrics with an aqueous wash |i quor
cont (a) m!lmﬁ'[m MIL [err] , preferably from[err] to-[err]
nol re o conplex of iron-and a nmultidentate .- —~

| i gand=f0rm ng chel ati ng agent, and (b) from0.01 to I Qg/litre of

per oxygen- bl eachi ng agent wherein the mple ratio of peroxygen bl eaching
agent to iron conplex is from2000:1 t©~°#0:1, the conplex has a. bleach
activity (as hereinbefore defined) of at Ieast 10% and:-the stability of
the conpl ex agai nst wydrol ytic and oxi dative degradation to water-insol uble
iron species ((@3 hepcenbcﬁoseaaeﬁgneeys|50éutneas@°n§aenzng the

multlaentate ligand- formxng chelating agent together
thh_a second water-soluble complex of iron and
auxiliary chelating'agent, the first and second iron
complexes being such that over a specified pH range
- both complexes are stable against hydrolytlc
degradation to water-insoluble iron’
species, the first iron complex having greater .
stability than the second iron complex within the
specified pH range but having lower stability or being
unstable at pH values below the pH range, thé agqueous ?
solution having a pH within the specified pH range and \.)
- contaxnxng each chelatxng agent in an amount equal to
or greater than that 1ndependently required for
complete iron complexation, and - :
(b)' .malnta1n1ng the aqueous solutlon within the specified
'pH range until chelation of iron by the multldentate
ligand forming chelation agent is complete.-

17. A process of bléaching soiled fabrics characterized by
contacting the soiled fabrics with an agueous wash liqudr

containing
(a) from 1074 to 107%, preferably from 5.1073 to
o S.lO'Z'mmoleé/lltré of a water-soluble complex of '
- iron and a multidentate ligand-forming chelating N

agent, and , _

(b) from 0.01 to 10g/litre of peroxygen bleachiné agent

' wherein the mole ratio of peroxygen bleaching agent to
‘iron complex is from 2000:1 to 10:1, the complex has a
_bieéch activity (as hereinbefore Gefined) of at least
10%, and the stability of the complex against
"hydrolytic and oxidative degradation to
water-insoluble iron spec1es (as herelnbefore ceflnec)
is at least 75%. '




