WO 96/ 36559 PCT/ US96/ 05601 1 5
PROCESS FOR THE MANUFACTURE OF HYPOCHLORI TE BLEACHI NG COVPOSI TI ONS
Technical field 10 The present invention relates to a process for the
manuf acture of a |iquid bl eaching composition which is suitable for |aundry

applications i ncwbqk,ggsﬁandwashl ng as well as washing with aut oggtiSosmnseol
~washi ng machi nes. Background of the Invention :

Li qui d bl eachi ng conp03|t|ons are well known in the art. Anpngst the

di fferent bl eaching conpositions available,. those relying on bl eaching by
Rypochl orite are often preferred. 20 However, the drawbacks associated with
the use of chlorine-based conpositions are that said conpositions may both
damage and yell ow fabrics. 25 W have now found that the whiteness
performance and/or the fabric safety performande of a |iquid aqueous ,
hypochlorite-containing conmposition is mainly dependent on two factors: the

pH of the bl eaghi ng RROCESSROR THEIMANUPRACTUREOP HYROOHLORITE BLEACHING

sai d bleaching environment. 30 It is _bel¢§%$ﬁ@,g§i gher pH of the
€ t

bl eachi ng environment is beneficial for s and fabric safety
performance because it shifts the chem cal equilibrium between hypochlorite
and hypochl orous acid to reduce the |evelTeghnicaf fildoochl orous acid, the
speci es which we have found to be the nost responsible for the yell ow ng

and the fabric damage. WO 96/ 36559 '
PCT/ US96/ 0560702 The present invention relates to a process for the manufacture of a hquld .

bleaching composition which is suitable for laundry applications including
handwashing as well as washing with automatic washing machines.

15 ' i f nventl

Liquid bleaching compositions are well known in the art. Amongst the
different bleaching compositions available, those relying on bleaching by
hypochlorite are often preferred.

20 . _
However, the drawbacks associated with the use of chlorine-based
compositions are that said compositions may both damage and yellow
fabrics.

25  We have now found that the whiteness performance and/or the fabric
safety performance of a liquid aqueous  hypochlorite-containing
composition is mainly dependent on two factors: the pH of the bleaching
environment and the presence of heavy metal ions in said bleaching
environment. '

30

It is believed that higher pH of the bleaching environment is beneficial for

g the whiteness and fabric safety performance because it shifts the chemical
equilibrium between hypochiorite and hypochlorous acid to reduce the level
y 35 of hy_pochlorous acid, the species which we have found to be the most

responsible for the yellowing and the fabric damage.



The presence of heavy netal ions such as Ni, Co, Cu, M1, C, and Fe
adversely affects the hypochlorite bleaching performance. It is believed
that in the washing environment said heavy netal ions catalyze the attack.
of” hypochl orous acid on fabrics with the generation of yellow oxidized 5
species. Said al ions also lead to reduced tensile stp t he
fabrics, thereggafe ucing fabric resistance. gt is further belledﬁﬁh?ﬁg?
sai d heavy netal ions are adsorbed per se on oxidized fabrics as col ored
speci es and catalyze the degggdation'of t he brighteners adsorbed on fabrics

generating t her et PERT8NCELPH heavy Jeetab dons spgh asc i, Ros Cu.shng G, and gy
netal ions stabi|ladversely aféabtpi theehypochiorite Zyleadhing qiet'fd"rmas\ueh RSisbbekiglear

grass. Furthernor L
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impurities such V, X 0 iall

avai l abl e hypoch {5? %e"%ﬂ'l%méa" goﬁ‘g‘g ereg 8@%%8% Qﬁ% t‘ﬂﬁ? said
materials suc¥® a °§Um mﬁt%lamsrﬂﬂbﬂm@p%weeamsmeat%odaenzrsrma@ls: stainsy sueh &s
ions. Also, the ®iboeDr grass.! iRurthermord; it B YHBIdvedCEat FHEd AkSdy hsetblefms are

Tanat acturi ng. pr GpstiBiaic ik BefiBimadad &f o vpefnbrife §ﬁé‘r°§8ﬁ$'f'.”%” Y nd
hypochlorite are 19r€§ﬂ91te‘d'tbythﬁ Ihyppekjorite: oressat rint said hoeropbsition tands shersbyn

with tap water, 'ea@alyﬂ@ﬁheﬁ@&bﬂﬁbgﬂtlbﬁ%%ﬁ{rpoéﬂbd%esence of said source
of alkalinity, allowing 30 precipitation of insoluble salts, such as netal

hydr oxi des ard metal carbonates, and finall y renoving said i nsol uble salts
from sai d conposilni ahe. emmerlndumiatonmnifacimriﬂgol:nratmnsésar tiquidt aqueous

- satisfactory as compositions comprising hypochlorite and a source of alkalinity, such as

' sodium hydroxide, are prepared by using the cheapest and most commonly
available raw materials. Such commercially available raw materials are

20 usually contaminated by impurities such as heavy meta!l ions. For example,
the commercially available hypochlorite commonly used may contain
proportions of other materials such as sodium carbonate and/or caustic
soda and/or heavy metal ions. Also, the current caustic soda is commonly
contaminated by heavy metal ions such as iron.

25 _
More particularly, in the current industrial manufacturing processes, such
liquid aqueous compositions comprising hypochlorite are prepared by
diluting a concentrated hypochiorite solution with tap water, i.e. non-
demineralized water, in presence of said ' source of alkalinity, allowing

30 precipitation of insoluble salts, such as metal hydroxides and metal
carbonates, and finally removing said insoluble salts from said
compositions. However, the compositions obtained are not satisfactory as -
regard their purity, because they still contain a certain level of heavy metal
ions which have not been retained/eliminated by a conventional separation

.35 means like by filtering said compositions with a decantation filter. The
amount of heavy metal ions in the finished composition is even higher
when manufacturing a liquid aqueous compasition comprising hypochlorite



regard their purity, because they still contain a certain |evel of heavy

- metal ions which have not been retained/elimnated by a conventi onal
separation 35 neans like by filtering said conpositions with a decantation
fi'lter. The anmount of heavy metal ions in the finished conposition is even

hi gher when man iong a |iquid aqueous conposition conpri si PEruso6nseo1
hypochl orite %@%)%?%6559

; 3
PCT/ US96/ 05601 3 at hi gh pH val ues such as 13 and above. |ndeed, the
solubility of nost -of the heavy netal jons that should be elimnated in

~order to ensure g@éd"%ﬂ"e\’n%‘ygs sHeh @ 13.8pd @boxectipdpeds trenselubility at most of
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consum ng step in the oV
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treating fabrics with such conpositions. I's therefore an object of the
present inventi-onwe HAWEHER ﬁuﬁﬂ%ﬁﬁ& |§Cérsséﬂmhl RRBt e 1eviers 6f hkavi infbtal ions

t i t fe
kel i i Ly, el o oRsoRrIeRL Rty HATH Siacts, Pepctfie B casietine gprediipns
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manuf act ure of i qui 0 aqueous hypochl ofite-containing corrp05|t|ons at
overal | reasonable costs, e.g. to provide conpositions exhibiting inproved
whi t eness and/ or flaisr thereﬁﬁetqn pbjebbromatheeprbsem ipventics tn/r;movlde a Iprocass for

material s used ar t
heavy netal i0dfs
- low content of heavy metal ions, therefore exhibmng improved whiteness

and/or fabric safety performance.

It is a further object to provide such a process for the manufacture of liquid

20 agueous hypochiorite-containing compositions at overall reasonable costs,
e.g. to provide compositions exhibiting improved whiteness and/or fabric
safety performance by a process wherein the raw materials used are the
cheapest and most commanly available cqmmefciallv.

25 It has now been found that a particularly efficient control of the heavy
metal ions can be achieved by using a manufacturing process where a
precipitating agent is added to hypochlorite and a strong source of
alkalinity in presence of tap water, so as to form precipitates which are
then separated/removed from said composition. Indeed, said precipitating

30 agent allows to precipitate the heavy metal ions present in the
compositions before the separation step. The precipitating agent binds to
heavy metal ions, thereby forming non-soluble species, i.e. precipitates,

’ which are separated from the composition by any usual conventional
means such as a filter during said separation step. More particularly, it has
. 35 been found that the addition of said precipitating agent before the

separation step to a hypochlorite-containing composition allows to remove
heavy metal ions from said composition in a more efficient way as



precipitating agent is added to hypochlorite and a strong source of

al kalinity in presence of tap water, so as to formprecipitates which are

t hen separated/renoved from said conposition. Indeed, said precipitating 30
agent allows to precipitate the heavy netal ions present in the

conpositions b fo Hgéa separation step. The precipitating ageptriossassol o
heavy netal ionsS, efreby form ng non-sol ubl egspecies, i.e. precipitates,
whi ch are separated fromthe conposition by any usual conventional neans
such as a filter durin ai d separation ste re payticul arl Lt .has. 35
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agent before the separation step. In other words, the addition of said

precipitating age ﬂ;ﬁs ' d ' fihGarftinyhée
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Sunmary of thdo| ngepdistinTEEQYdBksent i nventi on enconpasses a process for

t he manufacture of an 15 aqueous |iquid bleaching conposition having a pH

of from10 to 14 and conprising an horite, a strong
source of alkalinity and water. Sai ﬁmﬁ% e steps of: -
m xi ng said al kali netal hypochlorite, said strong source of alkalinity and
' The present invention encompasses a process for the manufacture of an
15 aqueous liquid bleaching composition having a pH of from 10 to 14 and
comprising an alkali metal hypochlorite, a strong source of alkalinity and

water. Said process includes the steps of :

- mixing said alkali metal hypochlorite, said strong source of alkalinity and
20 said water,

- adding a precipitating agent, or mixtures thereof,

- and thereafter separating the precipitates formed from said composition.

25
in a preferred ‘'embodiment of the process of the present invention a
chelating agent capable of binding heavy metal ions is further added to
said composition after the separation step. _

30

3s ai cripti f the inven



20 said water, - adding a precipitating agent, or m xtures thereof, - and
thereafter separating the precipitates formed fromsaid conposition. 25 In
a preferred enbodi nent of the process of the present invention a chelating
agent capabl e of binding heavy nmetal ions is further added to said

conposi tion aftguabhssseraration step. 30 35 _ PERESY6ISH1
description of the 1nvention WD 96/ 36559 §

PCT/ US96/ 05601 5 The present invention concerns the manufacture of a liquid

aqueous bl eachi ng el on process objthe sent tiqQn for the
manut act ure-of - an TH.daae tiveplBaPERREGRE  the, RpBLERTER, ofs diaull, pdleodd
herei nafter, havi rijeachipg eprpositiond to 14 and conprising an al kal i rret al
hypochlorite, a strong source of alkalinity, and water, conprises the

foll owi ng steps. I.ﬂ_la first oiftﬁ'lo sai d UEOiJ Jfﬁf i d bl e ch| ng gorrpo& tion
i s prepared by 10 '"HPRIR}Ss eaP'i?éFT“ eqtion, oF‘iaf‘ actuse; ot @n,agueous
source of al kalsi niltqmd bledchingesamposition,cao ddsaribmd, herema&er,pha\&ng ragpHgefrfrom

or mxtures thereofgirg f4Gag- c&ﬁpns)i? a?l(’)?ﬂ’ék rﬂet‘@;@@o&ﬁ!ﬁnfu 4 %"tt%‘ﬁ? fource of

ingredients are added. i.s not critic i nvent1 o
the precipitating inity, gpd Wbr‘é’g“l"ﬁniﬁse Qmmpﬁefore t he

separation step, descrlbed thereinafter. In a third step, the preci pltates

fornmed are then SQHaa?f}frEfjs{J 'aﬂggglﬁs (Il‘&%m)%'lédcﬂi}lg E{mg%ﬁﬁhpis ?fe?%red by

formed"” it is neant, herel rese
the present ifentTbing ,sa@ 5%‘5/“?3‘% gP"‘F'HQ&%tﬁa@ §H969é§uf%lﬂftq 'ﬁ@]"?W@rﬂ“d

the reaction of prwatepitati ng agents and/ or hydroxides with
In a second step, a precipitating agent, or mixtures thereof is added.

15 The order in which the different ingredients are added is not critical for the
present invention as long as the precipitating agent, or mixtures thereof, is
. added before the separation step, described thereinafter.

in a third step, the precipitates formed are then separated from said
20 compaosition.

By "precipitates formed"” it is meant herein any solid phase present in the
compositions of the present invention, i.e. any kind of insoluble species
resulting from the reaction of precipitating agents and/or hydroxides with

25 metal ions such as heavy metal ions and/or calcium/magnesium. The
precipitates formed thus include, for example, metal hydroxides and metal
salts.

By "separating the precipitates formed” it is meant herein that -any means
30 known to remove a solid phase from a liquid phase may be used according
t0 the present invention. Accordingly, the precipitates formed may be
removed from the compositions of the present invention by settling and/or
. filtration and/or centrifugation. Filtration is preferred herein.

. 3s Filters suitable to be used in the process according to the present invention
are any filters commercially available and known as decantation filters
including cartridge fiiter, mesh filter, filter-cakes and the like.



25 netal ions such as heavy netal ions and/or cal cium magnesi um The
precipitates forned thus include, for exanple, netal hydroxides and netal
salts. By "separating the precipitates formed" it is nmeant herein that any
méans 30 known to renove a solid phase froma |iquid phase may be used
according to theygégswsest | nvention. Accordingly, the precipitatmyrdsososso
may be renmoved fromthe conpositions of the pgesent invention by settling
and/or filtration and/or centrifugation. Filtration is preferred herein. 35
Filters suitable to be used in the process according to the present
invention are any filters comercially avail able and known as decantati on
filters includi ng Ther precipitatingl dgents aecdrding tacthe presémt invantion amay béaefinked.

WO 96/ 36559 as any agent belnq ca;ﬁ]ble of binding to heavy nP gl IUrcl’%G{f%?% f%"-‘l_hﬁ

precipitating agents acc tg resent- i nven

any agent being cdlfUuBle $altsq iRy salts ﬁ'@XU’Sﬂ 'ﬁ"é’n%""dt' e Waten pRT Mg
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hi gher than 10[err]. It has now been found that the addltlon of said
preci pi tati ng - agerit had aioww beém dourapthatitheradiditign of saidpprecipitatihgrageines before

manuf act ure of I| S0 [

according to the pr eseé;ﬁyl nveﬁ#}onmégpg##z ?ogdﬁ%gﬁrﬂe conten?ﬁ%{ﬂo&g"eous
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metal ions in sai ®oEEHPinG earapesitenswhich pressubstantialivdraact heayy E‘?éﬂt"’"s

I nvention are very low, e.g. the level of Fe is not higher than 1 ppm the

LN isnOtBy]i'ﬁﬂﬁ#taEﬂglﬁ/ §p§P hehlF mBYR' ioRE Gt id SmékHe RLAENT thil e

20 ppb the | ével
concentrations of different heavy metal ions in said compositions
manufactured according to the present invention are very low, e.g. the
level of Fe is not higher than 1 ppm, the level of Ni is not higher than 20
ppb, the level of Cu is not higher than 20 ppb, the level of Mn is not higher

20 than 10 ppb, and/or the level of Co is not higher than 10 ppb.

Indeed, it has now been found that the addition of such a precipitating
agent, or mixtures thereof, to the different ingredients of a hypochlorite-
containing composition, in a process for manufacturing said hypochlorite-
25 containing composition, before said composition undergoes a separation
step, allows to provide a hypochlorite-containing composition with
improved whiteness performance and/or fabric safety performance.

Actually, in the process of the present invéntion. said precipitating agents

30 are added in excess $0 as to precipitate all the heavy metal ions as well as

other species, such as other metal ions like calcium/magnesium, present in

the composition manufactured according to said process, and to be further
available to precipitate heavy metal ions _.and for instance '

calcium/magnesium present in the washing/bleaching solution, thereby

_ 35 further improving the whiteness and/or fabric safety performance of said

composition when used to treat fabrics. The heavy metal ions as 'we_ll as

other metal ions, such as calcium/magnesium, present in the compositions



20 than 10 ppb, and/or the level of Co is not higher than 10 ppb. I|ndeed,
It "has now been found that the addition of .such a precipitating agent, or
m xtures thereof, to the different ingredients of a hypochlorite-

cont ai ni ng conposition, in a process for manufacturing said hypochlorite-
25 contai ni ng %@%3 ion, before said conposition undergoes gcqfiladeeE6610N
step, allows to e a hypochl orite-contaiging conposition with inproved
whi t eness perfornance and/or fabric safety performance. Actually, in the
process of the present invention, said precipitating agents 30 are added
in excess so as t cngmdectyred ascerding tothe-prpgess of ithe presesns inkantionesuls drom
speci es, such as qhéedwTRbtdrialand thék tap-wafdr UiSedaaaid procegsesent in the
conposi tion nanufactured according to said process, and to be further
available to precipitate heavy netal ions and for instance

‘cal ci um magnesi umExamples of ipnenipitatingi agents salitableg ferose i hatein: argr alikpli ypetal

further inprovigng shh@ V¥ tsﬁaafe arﬁHdsrphBaa@ C borbg,Y %ﬁhﬁfam of saandre,'
COprOSI ti on when us
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WO 96/ 36559 preferred alkali metal salts of said precipitating aggmajggssqmgmlomlate,
manuf act-ur ed accoraumqtehémmwa%e%sdmn tiat, essarum Nag id%'ibdri%ib" tsoaiu?m
the raw materials and the t wat er, used ,in
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oxal at e, phosphon@blnndne.ralmtxtsusqthetwfoonate sel enure, vanadate,

tellurure, thiocarbonate, polonure, m xtures thereof. The pref erred
al kali metal salts of said LPr cl BI tatl n% ggents ar sodi um oxal Ogl H
phosphonat e, sodi FRFtiRH3E, FRCIRitaing %ﬁafpe eseif r'?\eé%ﬁ‘ r IBEYEEm

vanadat e, sodi um tsificate or carhzmhta rsatth) oc mikiunes ¢hereodtli uThéLﬂrefpubnbralkw metal
m xtures thereof. F tdeCatli thyar'n’é%lfﬂorﬁrté%ké) Bﬁfdrﬁ'%nl?&?é‘taﬁdt Qo&i&m“éé‘r‘ﬁopate,
herein further include silicate or carbonat , m xtures thereo
The pref erred ¥ k&oth @f;which are commercially available, or mixtures thereof. Preferred
compositions manufactured according to the process of the present
invention comprise a mixture of sodium carbonate, sodium silicate and

sodium oxalate.

20 Said silicate or carbonate salts allow also buffering of the pH of the present
compositions throughout use, i.e. the pH of a diluted composition
manufactured according to the process of the present invention is kept
constant from the moment the dilution is completed and until said
hypochlorite bleaching composition is started to be rinsed away from the

2s fabrics to which it has been contacted. It is also suspected that the
buffering of the hypochlorite compositions of the present invention reduces
harshness to hands.

The compositions manufactured a‘ccording to the process of the present
30 invention comprise from 0.01% to 10% by weight of the total
composition of each of the precipitating agents present, preferably from
: 0.01% to 7%, more preferably from 0.1% to 5% and most preferably from
. 0.2% to 3%.

’ .35 The compositions manufactured according to the process of the present
invention are physical and chemically stable. -



salts of silicate and carbonate are sodiumsilicate and sodi um carbonat e,
15 - both of which are comercially available, or m xtures thereof.
Preferred conpositions manufactured according to the process of the present
i nvention conprise a m xture of sodium carbonate, sodiumsilicate and
sodi um oxal ate. 20 Said silicate or carbonate salts allow al so buffering
of the pH of thwopsmsssmt conpositions throughout use, i.e. thePEHUSI0E0]
~di l uted conposition manufactured according t8 the process of the present
invention is kept constant fromthe nmonment the dilution is conpleted and

until said hypoclgyoringniebRAstdbIe" FOBPREaht Merdis tﬁbﬂfthé%%chhrfté MREsEHIVRY
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chem cal ly stable.

PCT/ US96/ 05601 8 frgsh- cpapositions, dher,iust after sthey dre nmeden andyin; the same
hypochl orite bl ezompugitionsiafeert 1®dayostdrage pt 8686t | nventi on shoul d not
~undergo nore, jhan 25% | oss of available chlorine after 10 days of storage
at 50[err]C +-0.5[err]C. The % | oss of avail able chlorine be nmeasur ed

usi ng the net hod BYeseRYsically stabfeg, it;is aantchereip thal poRhasesalisrgtion,occurs
Extraits de Javeldbobypfolmgebamﬂodssqhdtorag@, such as A0 ddys lat 5P CleBy Jphasect
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solution phases, for example phase separation.
1s
In a preferred embodiment of the process of the present invention a '
chelating agent capable of binding heavy metal ions may be added after
the separation step of the process of the present invention to further
remove residual heavy metal ions. Such chelating agents may be any
20. chelating agent having a binding constant K to heavy metal ions defined as

follows, or mixtures thereof:

when n=1, then K > 105, preferably K > 5.10% and more preferably K >
106, |

25 when n=2, then K > 106, preferably K > 5.106 and more preferably K
> 107, :
when n=3, then K > 107, preferably K > 5.107 and more preferably K >
108, | ' '

30 wherein n is the number of chelating agent molecules per heavy metal ion
- and wherein K = {MLn)/{M){L)P
and (MLn) is the concentration of heavy metal ion/chelating agent
complexes, '
(M} is the concentration of free heavy metal ions,
35 and (L) is the concentration of free chelating agents.



fresh conpositions, i.e. just after they are made, and in the sane _
+ conpositions after 10 days storage at 50[err]C. 10 By "physically stable"
it is meant herein that no phase alteration occurs upon prol onged peri ods
~ of” storage, such as 10 days at 50[err]C. By "phase alteration" it is neant

' herein any chang&éé%s%%e physi cal properties of the solution p%%,gggpl

 exanpl e phase s n. 15 In a preferred egbodi nent of the process o
~the present invention a chelating agent capable of binding heavy netal ions
may be added after the separation step of the process of the present

i nvention to furt Addding saidechetatinguagerite after tbe separation sSeg lallows| tat useyless of

agents may be any g3f} cKeIftiey bHent8ARRh WaNIH EtharWish He equitealiftley<wete RBaYY

tal i def i fol | t th f: =1, thep. K
ot or ] " f 1 anpytate. R Sepecion b rcht o et ichot GpEAR LRt .
n = 2, then K > 18pmer purity.ef dndéed, Mvhert.adifedabeforer ¢ther sdparatioly step, said
10 , Wh =3 ; . K>S B
pr.[e:ca re;_!abl y §n>glog§%r B?S&Oier'\}/\ﬁgﬁfeﬁ“mng‘f'g{ ?ﬁ%ﬂrﬁmra O(S'Srﬂﬂcgﬂ ﬂgﬁgﬁﬁ‘ the
hol ectil es’ per hea ition, Jeaving, thereby; iess cheleting aeRyy Bypilatls to qhelate the
: f; (I\)/L[ Ie(ra )r( L)S i ? I\/; he heavgnhetal ions pfeseat\in sald compasitioime|lttis rforthge elieved that,

) I.S VVa:
i it GOREE BEfofe i f%éa{s*@ﬁt 88, *‘a%’%&tg@%@'ﬁ? o Srtkbot

is the concentration o chel, .. )
PCT/ US96/ 05601 9 MAth nthes Aracipiiating; A efa'genleéivm dheteby Jess, chelating ; agents

al l ows to useibesavallable to chelate the heavy metal ions present in said composition as
well as less precipitating agents available to precipitate the heavy metal
ions as salts.

It has now been found that the precipitating agent, or mixtures thereof,

15 added before the separation step and the chelating agent, or mixtures
thereaf, added after said separation step of the process of the present
invention, act together so as to provide a hypochlorite- containing
compositibn which is substantially free of heavy metal ions. Indeed, when
adding said chelating agent after said separation step in the process of the

20 present invention as described hereinbefore, residual heavy metal ions
which have not been precipitated by said precipitating agent and removed
from said composition during said separation step, are chelated, i.e.
inactivated.

25 Examples of such chelating agents are polycarboxylic acid of pyridine or
salts thereof having one of the following formulas:

HOOC OOH



said chel ating agents then would otherwi se be required if they were added
before the separation step in order to get a finished conposition of the
same purity. Indeed, when added before the separation step, said s

chel ating agents interact wi'th magnesi um and/ or cal cium present in the

conposi tion, |eayl ereby | ess chelating agents avail able t (ﬁ'li\ﬂg he
hegey metal i on@%&%gé toi nysai d conpositi gn. gdt is further belq,i eve @?ﬁ?ﬁ ,
when added before the separation step, said chelating agents al so.interact
with the precipitating agents, |eaving therelgy | ess chelating agents 10
avai lable to chelate the heavy netal ions pregent in said conposition as
well as less precipitating agents avail abl ecipitate the heavy netal
ions as salts. It has now been found that eci pitating agent, or

@ step and the chel ating
agent, or mxtures thereof, added HooetH2)sai tg€pal

m xtures thereof, 15 added before the sep
GH2jnooHSt ep of the process

of the present invention, act together so as to provide a hypochlorite-
cont ai ni ng conposition which is substantially free of heavy nmetal ions. .
| ndeed, when addi ng said chelating agent after said separation step in the

Erocess ?f | the 20\% R&ﬁ&ﬁnh isnwm?igeﬁ. 3 rﬁﬁﬁg‘e;ni tﬁﬁgng%r a&a@&wg&pub,té%'trﬁ%ino |
eav netal 1 0QS |1 C av not. npeen recipiLtate al | at | Na.
agent and r emoded SIPUn & LRPElE Xk Bt @ aPpiran alkyk fgud I Eh id Bis 1
chel.ated, i.e. ingtt2.vireferrezthe®imape abe qiolycarhoxylisi acid rderivatives ofr pyridine

pol ycar boxyl i ¢ acisgiepted¥fdrdlithe ggbugaéf igiEae fackh (2 spyritenaicdrbéxylic acid)
follow ng fornul as: 6365

. 59 o .
bCT] US067 05601 1038 Jamativep; Deredt abtaer e, substinion et the dwvdragen if AaR
group, an am no 5pogitionpwith schdiegern,i a carbexylicr grouphor a- siaxt-chaink alkyl rgraup
: (derr]-Cerrhy apdiicds 1 ' _

Said chelating agents to be used herein are stable to hypochlorite and to

high alkalinity. By "stable to hypochlorite and to high alkalinity” it is meant

herein that the concentration of said chelating agents does not change
15 after a time period of two months at room temperature.

The compositions manufactured according to the process of the present
invention comprise from 0.01% to 5% by weight of the total composition
of said chelating agent, or mixtures thereof, preferably from 0.01% to 3%,

20 more preferably from 0.01% to 2% and most preferably from 0.01% to
1%.

As a further essential feature, the compositions manufactured according to
the process of the present invention comprise an alkali metal hypochlorite,

25 or mixtures thereof. Various forms of alkali metal hypochlorite are
commercially available and, although this is not critical for the present
invention, it is preferred herein to use sodium hypochiorite. The
compositions manufactured according to the present invention comprise a
bleaching amount of alkali metal hypochlorite, which typically represents

30 from 0.1% to 10% by weight of the total compaosition, based on active
chlorine, of alkali metal hypochlorite. Preferred compositions herein
comprise from 3% to 6% of alkali metal hypochlorite.



or 2. Preferred herein are the polycarboxylic acid derivatives of pyridine
sel'ected fromthe group of dipicolinic acid (2,6-pyridendicarboxylic acid)
and derivatives thereof obtained by substitution of the hydrogen in para
pésition with a halogen, a carboxylic group or a short-chain alkyl group 10
(C1-4). Said c agents to be used herein are stable to te
and to high al k%‘##’#@g "stable to hypochlgi‘i te and to high W&oﬁ’oi
it is meant herein that the concentration of id chelating agents does not
change 15 after a tine period of two nonths at roomtenperature. The
conposi tions rranquas:anombraassentlalrigatme,t thee ponpositionks mbrufatafredtadcordingi ton

conprise fromO. Ojtf{%tﬁ?gée@sbéff pﬁi QJ}E?&‘C in ﬁtl g%ﬁhpﬁgﬁg{réwgpﬁkeﬁ} g%lmlty.

chel ati ng agent, tures
nore preferably f@Sninixaes,thgresd, aﬁhemmpsﬁwpasamyufacmg agconging 196 thes

a further f esrs]ent | Presentt inventibhecampmes iftormne, om%l Ut C2 %" avl ﬁe@ﬂdbﬂQhéOtdtble
pI’OCGSS of the pl’ n rl

or mxtures thereg:?%‘{#amrgué* 15%}&% %?ﬂ?c@ %lkﬂﬁ"bgth‘{;woﬁﬁﬁguéfettﬁere%?
comercial |y avai IPsefesabiioof frormulih tmﬂs!i%bwdue'shttanéamora)prqfneaqsv@efmm
invention, it is [p.2Berteed. smrw Wvénghusesmdplumofhwwlsewdee of Hillinity are

bl ehchi ng_amount  Gi<al pidtar REREdRS, stichfs fetaiibm, YR} BRiR My BRide, cor

30 fromO0.1%to aikalbyetaliopidesosuchtas sadium %Mv‘pb@ﬂ&%mm pxided on active
chl orine, of gpkali metal hypochlorite. Preferred conpositions here| n

conprise from 3% t,o 6%.0f  al aI| nmet al. poc 9
beT Usoes 05601 11 Areorifiohd, 1B, tefBodtiony p '504‘158" &D“ Y (0@ Brocess of
manuf act ur ed accorthermyesent: inveption dsve & pHhof [moasélﬁ 10 ﬁﬂerﬂreteral!iwnfpomsm 2 )
strong source of ql&ahanhaee pfiferdbit! #6RS 128" £41 -1t i)t BUTBRAIINd Pdlfge that the
rranuf actured accordl n9u B’F

m stability and performance of the hypochlorite is obtained.

15
The compositions manufactured according to the process of the present
invention further comprise water in the necessary amount in order to
complete said compositions. - The water used in the process of the present
invention is tap water, i.e. non demineralized water.

20

The compositions manufactured according to the process of the present
invention may further comprise optional ingredients including bleach-stable
surfactants, organic or inorganic alkalis, perfumes, bleach-stable perfume
solubilizer, dyes, optical brighteners, soivents, and the like. If present said

25 optional ingredlents are added to the compositions manufactured according
to the process of the present invention at any step, i.e. before or after the
separation step.

The compositions manufactured according to the process of the present
30 invention are used in diluted form in laundry application. The expression
"use in diluted form" herein includes dilution by the user, which occurs for
instance in hand laundry applications, as well as dilution by other means,
such as in a washing machine. Typical dilution levels are of from 0.5% to
20% for hand laundry applit:ation and 0.1% to 10% in a washing machine.

The present invention will be further illustrated by the following examples.



_present invention conprise fromO0.04%to 2% by wei ght of the total 5

. cornfposition of said strong source of alkalinity, or mxtures - thereof,

- preferably of fromO0.1%to 1.5% by wei ght and nore preferably of from0.2%

. t0 0.9% by weight. Exanples of strong sources of alkalinity are al kali

. metal hydroxid as potassi um and/ or sodi um hydroxi de, o {

| metal oxides Sﬁ?ﬁ%}é?%gdi um and/ or pot assi umq@xi de. 10 Accor di %8?)??‘%{'1?%‘“ .

: conpositions manufactured according to the process of -the present invention
have a pH of from 10 to 14, preferably fr 11 to 14 and nore preferably
from1l2 to 14. It is in the alkaline ranggﬁ-ﬁ-‘ﬂ?—%he optimum stability and
performance of the hypochlorite is obtained. The conpositions manufactured
according to the *pﬁecmaumag télﬁn;lilfﬁﬁﬁi}t ahd\hadd Yichbriihg o tHrbagss Brotnd 1
t he necessary anount ip, . order to conplete sard conpositions. e water used
in the process ofpﬁﬁnbm’?@ﬁf’"i nvention is tap water, i.e. non |
dem neral i zed snater. 20 The conpositions manufactured according to the
process of the erti on nmay fulrther cogpri se o%ti onal i&lgredi ents
i ncl udi ng bl each-'S actants, organic or~inorganic alKkalis,
perfunes, bleach-stable perfune solubilizer, dyes, optical brighteners,
sol vents, and theSédikuen hypoghiesent sai .85 optsgnal ing,@di entsgg e added

- to the conpositi ‘ ed accordiRg to t processa0f the esent
BSIAT Hdfoxitie 4.8 o o 19 ¢

~invention at any Step, I.¢€. ore.or afler the Separatioh step.
conposi ti ons ¥anuFedium earbenatd di ng to Be procdss of t He3presenl.-HBo
invention are useSodiontisificgted formin lfaundry applicatigng The expression

"use in diluted fﬁd&bﬁnhﬁ%ag%@ i ncl udes qi ution py the us||eé, whi ¢ ccurs
n a Ot i

for instance in hand ndry applications, as well as di on by™“ot her
means, such as i roediugsdipigplinatehi ne. Typical difution |edels arel® from
0.5%to 20% for haater &uniHors appl i cati cn..and..0..1..% 11@obe.l.n.a. washing
machi ne. 35 The sent invention wll furth illustrated by,the

. foll ow ng exahpl Eéﬁ 136 13 13 1:;

In one step of the process according to the present invention sodium
hypochiorite, sodium hydroxide, sodium carbonate and/or sodium oxalate if
present, and/or sodium silicate if present, and tap water are mixed.

20
in the next step the precipitates formed are separated from said
compositions by filtering said compositions with a decantation filter.

And finally where a chelating agent is added (composition 4}, said
25 chelating agent (dipicolinic acid) is added after the filtration step.

The above mentioned process is conducted at room temperature, i.e. at
about 25 °C. '

30 The above compositions obtained according to the process of the present
invention showed improved whiteness and/or improved fabric safety
performance when used to bleach fabrics. Also said compositions exhibit
excellent chemical and physical stability.
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Exanpl es The foll owi ng conpositions are nade according to the process of

the present invention: 5 Conpositions 1 2 3

4" Sodi um hypochlorite 5.0 5.0 5.0 5.0 Sodi um hydr oxi de
1.0 1.0 - 1.0 10 Sodium carbonate - 3

1.3 1.3 Sogiougr#s g%?i cate / 1 / 1.0 :k'c}m/s 965"?)5glaium
‘oxal ate 1.0 / 1.0 3.0 Sodi um_di picolinate /
/ 1.0 Water & minors ---100% - ---------

tlﬁe BrHocess according to the é?esent iﬁ\?/)e%lﬁi%ﬁ sggi um hyLﬂﬁmmln)mmmEmlmfm

hydr oxi de, sodi um carbonate and/or sodi um oxal ate if presént; and/br Ssodi um
silicate if present, and tap water are mxed. 20 In the next step the
precipitates fornkd aAe psegassatfedd theomanafactueepolidn cagudeus | liquidr iblgaching!

PO (Conmbsi t 1 onaBoSHbA g ipn R bl 3 e HAchy Rofifirlitid AR RS
added after the filtrRefanhyraeghloritee & iSErROOMSAtIraen gﬁdmitys and cwaterc tsaid

at room tenperature, proeesfinchiding thdsieps'df. 30 The above conpositions
obt ai ned according to the process of the present invention showed inproved

whi t eness and/or inproved fabric safety perfornmance when used to bl each
fabrics. Al so said confibdngisgitsakalhmatel bypaghlerite, saishsteong sourcerykalkalinity
stability. 10 and said water,

- adding a precipitating agent, or mixtures thereof,

- and thereafter separating the precipitates formed from said

composition.

15 2. A process according to claim 1 wherein said precipitating agent binds
to heavy metal ions forming thereby saits having a solubility product
in water not higher than 104 at a temperature of 25°C, preferably
not higher than 10-6, more preferably not higher than 10-8 and most
preferably not higher than 10-10,

20 '

3. A process according to any of the preceding claims wherein said
precipitating agent is an alkali metal salt of oxalate, phosphonate,
“borate, sesquicarbonate, silicate, carbonate, selenure, vanadate,
tellurure, thiocarbonate, polonure, or mixtures thereof, preferably is

25 sodium oxalate, sodium phosphonate, sodium borate, sodium
'sesquicarb'onate, sodium selenure, sodium vanadate, sodium tellurure,
sodium thiocarbonate, sodium polonure, sodium carbonate or sodium
silicate, or mixtures thereof, and more preferably is a mixture of
sodium carbonate, sodium silicate and sodium oxalate.

30

4. A process according to any of the preceding claims wherein each
precipitating agent present is added in amounts of from 0.01% to
10% by weight of the total composition, preferably of from 0.01% to
7%, more preferably of from 0.1% to 5% and most preferably of from
? 3s 0.2% to 3%. |
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Claims 1. A process for thﬁlmr H an aqueous |iquid bleaching 5
conposition having a pH of m mu”m,a conprising an al kali metal
hypochl orite, a strong sourck of d kalimity, and water, said process

i ncluding the siwopg3ts - mM xing said al kali nmetal hypochl ori t per/gsvsdseo1
strong source of alkalinity 10 and 14 said water, -
adding a precipitating agent, or mxtures thereof, - and thereafter

separating the precipi es faornmed.from said orrpo op. 15 2. A process
according to claim 1%24%7% 25eording, o, 3Ny, Pﬁ ?c%{]'?ﬂisgi%"%éﬁb?f eifotdy
i ons forning therebychelating mnhgaaals!elojbhlhdmy lpna)dumetalnomatlserfunber addgdr

than 10[err] at a tefgediatcdnipditicrpftef biid Aldggp ot higher than 10-6,
nore preferably not higher tnﬁ%n 10[ err] ﬁ?rggsa?kpget erably not higher than

10[err]. 20 3. A process according to any of the preceding clains wherein
sai d precipitatii®g aleprocess accardingitonelaimh 5 avhierelh saidl chietating) agphp has ea

borate, sesquicar bon%@!ngséﬁﬁs‘iﬂﬁfal( tBEI{ng?%ﬁal ﬁ%e&ﬁnﬁp asofl Geurségr mlxtur%

tellurure, thiocarbo atefpo onur e xtures thereo pre
sodi um oxal ate, sodt O%hosphonat e, sodi um borate, SOdI um
sesqui carbonate, sodium sel enure, sodium vanadate, sodiumtellurure, sodium

t hi ocar bonat e, sodi u?hgﬂlrp.nqr r?ﬂ umsa';,igpd}g{, G "> 5905 Bl friof %é ?&rbly

m xtures thereof, pre erably 1¢ re “of 'sodium car
sodi um siiicaPe and Eatli roxal ate. 30 4. A process according to .any of

the preceding cl ai mswivear ei=r2,cahbn pKect p106t j nyergably K eseB 108 astlefiore
amounts of from O. Olpré’fér%bly K > 107,

when n=3, thenK > 107 preferably K > 5.107 and more preferably

K > 108,

15

wherein n is the number of chelating agent molecules per heavy metal

ion

and wherein K is = (MLn)/(M)}(L}?

_ and (MLn) is the concentration of heavy metal ion/chelating agent
20 complexes,
(M) is the concentration of free heavy metal ions,
(L) is the concentration of free chelating agents.

7. A process according to any of the claims 5 or 6 wherein said
25 chelating agent is selected from the group of dipicolinic acid,
derivatives thereof or mixtures thereof.

8. A process according to ahy of the preceding claims 5 to 7 wherein

said chelating agent, or mixtures therebf, is added in amounts of from

30 0.01% to 5% by weight of the total composition, preferably of from

0.01% to 3%, more preferably of from 0.01% to 2% and most
preferably of from 0.01% to 1%. '

9. A process according to any of the preceding claims wherein said
3s5. composition comprises from 0.1% to 10% by weight of the total
composition, based on active chlorine, of hypochlorite and preferably

from 3% to 6%.
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10% by wei ght of the total osition, preferably of fromO0.01%to 7%

nor'e preferably of fromO0.1 %HF IHMIW,!”ﬂm”meferabl y of from 35

0.2%to 3% WD 96/ 36559

- PCT/ US96/ 05601 14 5. A pr ocess accordi fig o any of the precedi ng cl ai s

- wherein a chel ayjggggepnt capabl e of binding heavy netal ions ipgrhusoébsss

' added to said conposition after said separathgn step. 5 6. A process

- according to claim5 wherein said chelating agent has a binding constant K
to heavy netal ions defined as follows, or m xtures thereof: when n=1, then

K> 10[err], preferably K> 5.10[err] and nore preferably 10 K>

10[err], when n=210f hknpiécesd Hoeording tpreﬁwa’ohhe Kracéding oclaints Wtigrein said

L e S & A ] e e
chel atl ng agent nol eciRdE4M ﬁﬁ@aWh%ﬂ"aﬁHe\Aﬂﬂréﬁ fremj J1-to 14 and

(Mn)/ (M (L) [&rr] ancbrefé:ablylﬁomhﬁz aongentrati on of heavy netal
i on/ chgl ati ng agent 20 conpl exes, (M is the concentration of free

heavy netal ions, {L) is the concentration of free chel ati n%gents . A
process accordi nglto Angrogess taccordingstos apy  ef viher precedingd cléms wherein the

chel ating agent is seiragipfdtds fifidacar® seﬁh@{ediwwm@aimbsmsﬂuo{ndswmérmges

Lher eof. or i xt Ur s g 00l poSiion with 3 dacantsiian g T 4 of

10
15
20
25

30



sai d chelating agent, or mixtures thereof, is added in amunts of :t}a]o 8’35 ‘
0.01 %to 5% by weight of the total conposition, preferably of fro % P\//
to, 3% nore preferably of fromO0.01%to 2% and nost preferably of fromO 01
%to 1l % 9. A process according to any of the preceding clains jge®ein

said 35 conposjtion conprises fromO0.1%to 10% by wei ght of
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