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THI CKENED ALKALI METAL HYPOCHLORI TE COVPOSI TI ON - 2185036 BACKGROUND
OF THE INVENTION Field of the Invention This invention relates to stable
t hi ckened al kali netal hypochlorite bl eachigng conpositions. Mre particula
ly, this invention is concerned with thlckJned conpositions of alkali netal-
hypochl orites suitable as a cl ogged drain opening conposition, for general
cl eaning use, or for laundry bl eaching applications, which conpositions, in
terms of viscosity and hypochl ek Ay |l e for many nonths and
even years. Discussion of the gﬁ%’?‘ ?\qI%Jeousq’slgﬂt i ons of alég
hypochl orite bl eachi ng agent samsgcmdgkmuggﬂpngﬂgnbl eachl ng fgszleﬁ%?
materials, as well as in generar purpose ctreantng and bl eachi ng of hard
surfaces, including dishes, glasses, netal surfaces, pots, pans, and the
like. In addition, in view of the capability of the bleaching agents to
attack prot SACKGROUND SOF fTHRE IRVENREONf ood particles, which are often the c
cause of clogged drains in bathroomand kitchen sinks, aqueous conpositions
containing al kali metal hypochlorite are used as liquid drain opening
conpositionsg,, uysually in conbln?tlon wi th al kali metal hydroxide. Such a
corrpositionFx atent 3,697,431 to Summerfelt. Sumerfelt
teaches that wetting agents, or surface

This invention relates to stable thickened alkali

metal hypochlorite bleaching compositions. More particula:ly,

this invention is concerned with thickened compositions
of alkali metal hypochlorites suitable as a clogged drain
opening composition, for general cleaning use, or for
laundry bleaching applications, which compositions, in
terms of viscosity and hypochlorite content, are stable

for many months and even years. €

Discussion of the Prior aArt

Agqueous solutions of glkali metal hypochlorite bleaching
agents are widely used in the bleaching of textile matgrials, {
as well as in general purpose cleaning and bleaching of
hard surfaces, including dishes, glasses, metal surfaces,

| pots, pans, and the like. 1In addi;ion, in view of the
capability of the bleaching agents to attack protein fibers
such as hair and food particles, which are often the cause
of clogged ér?ins in bathroom and kitchen sinks, agqueous

compositions containing alkali metal hypochlorite are



active agents, in amunts of fromO0.25%to to about 1% by wei ght, nmay be
utili?ed to increase the rate at which the defai n opener pepetrates the
fatty|substance which clogs the drain. In anpunts in excess of 1% deteri-
oration of the hypochlorite is accel erated. Anionic nono- phosphate esters

f h I d I QG I
ﬁypSQIférf’?Z ana. REAPoRR APantacardla "ot hd UadtBi¥ioRs? SehiTalcih, o,
4,116}850 Ruck g} dg a4 iJd i .
ol uthons of a sofCRPSPAEroR| VLR SPESEL MEYIR0HydA1AET) cBuRho0osRRes Lt ton

a catal yst which jg aigelebéaciahbos] dPatdén® 3760, 491 ¥Rl BumméRgeqti,S NO
suggestion of adding any thickening agents in either the Sumerfelt, or the

Ruck patent. U.S. Pat estmfie B881€0¢eachds netvet atettlingdiagen®sss oz sarface
t hi ckener system containing an al kali netal salt of an N-alkyl, Nfatty
acyl anino acid sechive sgentsn | uraydunts cufsiframe 0.25%altoap et abosal t of
an al kyl" sulfate such as sodiumlauryl sulfate and an alkali netal sulfate
salt of an aliphafftcbgt Wexghhs cBay| borbtikired &P dagirgaseathp ratigeat
sul fate. The testeg binarg sgstens of these conponents failed to provide

i p yd

ei ther sufficient "}iEBo} ALR BBENGT BIRARNAUSE the SGtRY Subs§andEition,
(e datat nd cat gni Rt i EfoAYa L A Sla il O RIRRAE LS 130 RS
recited in oration of the hypochlorite is accelerated. Anionic mono-
phosphate esters of an ethoxylated alcohol or the salts
of a perfluoracid are the only hypochlorite and hydroxide
compatible wetting agents mentioned.

U.S. Patent 4,116,850 to Ruck discloses drain opener
compositions which are aqueous soiutions of a soluble
: \, metallic hydroxide, a chlorine releasing agent, and a
catalyst which is a metallic chloride of a Group VI metal.
There is no suggestion of adding any thickening agents
in either the Summerfelt, or the Ruck patent.

U.S. Patent 4,388,204 to Dimond et al. discloses
a ternary thickener system containing an alkali metal
salt of an N-alkyl, N-fatty acyl amino acid such as sodium
lauroyl sarcosinate, an alkali metal salt of an alkyl
sulfate such as sodium lauryl sulfate and an alkali metal
sulfate salt of an aliphatic ethoxylated alcohol such
as sodium lauryl ether sulfate. The tested
binary systems of these components failed to provide either

sufficient viscosity increase or stability, or both.



the Dinond patent and their concentrE%ions were critical to obtaining the-=+
,desired conposition properties. Thick€ned al kali netal hypochlorite

bl eachi ng and cl eani ng conpositions have al so bekn suggésted i'n view of the
advant age of thickened conpositions in bleaching and/or cleaning vertical ~

f : | ' f, th ' ' . S.
. 560, Do eqi EloRnaelt aFtaindicatss” shak the ERERGEN: hirxenerace. actve
t L Qi t DLakeRi ' ' I ' tal. _hypo- chlotrite °
ol cacretEhed Qnbbitngs Rh8(E8' B DURSERRC AN ol sbBkryoBeRspel ol o, U5

Pat ety dngld, 20fedi®e] | QRSN NUECLRES tRIRE ESmpbHeAtd LaBirel o Pal- o

4,337,163 to Schilp discloses a thickene conpoSitron contain- ing

as theyidigiond dpaeent and ¢hed? ebneehkratidfkelasa! critica1dn am ne
oxi de, and a second detergent selected fromthe group of alkali metal salts

of sat¢g adweaiwing Eﬁét&eﬁﬁda,céhF»aEii_tEBhabzé ¥keqegosi nates, alkali netal
al kyl tauri des, sugar esters, and alkali netal [err] alkyl- ether sulfaies

with 1 to IfhickesedfabkByiemetali HgpooHioripeopYeabrinyi daa U. S. Patent
4,375,421 to Rubin, et al., discloses viscous conpositions containing

al kyl el ebon g atorpositii onst hamewalleo- beknbbeggaestednin ehieer ganic salts.
The inorganic salts suitable are the sulfates of groups IA, [1A 11B,
and 1199 the advantageief thigkanedt gePPesibions in bleaching

and/or cleaning vertical surfaces. An extensive review
of the prior art appears in U.S. Patent 4,388,204 to Dimond
et al.
The use of various detergents or surface-active agents
for providing a thickening function in alkali metal hypo-
chlorite bleach containing compositions has also been
suggested. For example, U.S. Patent 4,388,204 mentions \J
numerous patents. 1In addition, U.S. Pat. No. 4,337,163
to Schilp discloses a thickened bleach composition contain-
ing as the thickening agent a'mixﬁure of a first detergent,
e.g., an amine oxide, and a second detergent selected
from the group of alkali metal salts of saturated Ca-18 ~
fatty acids, alkali metal acylsarcosinates, alkali metal
alkyltaurides, sugar esters, and alkali metal clO-lB alkyl-
ether sulfates with 1 to 10 moles of ethylene oxide and/or
propylene oxide.
U.S. Patent 4,375,421 to Rubin, et al., discloses
viscous compositions containing alkylamido betaines and
certain water-soluble inorganic or organic salts. The

inorganic salts suitable are the sulfates of groups IA,



ahd al kali metal carbonates. Oganic salts jnclude citrates, tartrates,

succi nates, . and carboxynet hyl oxy succinate f metals fromthe sane groups

ag.stdted above. Al so included may be a mcelle-form ng anionic surfactant,

for exanple, sodiumlauryl sulfate, sodium al phaol efin sulfonate, anmmonium

| auryl sulfate, annnniun1|au&¥Lethoxy sulfate, and the like. Also, British
matadsy

Patent 1,54813%9 dildo| a5 11 Bt afo ffo NN -Be kAN Hanf an
i ckeni ng QB *%aLh Belagy R bRmabel s lantie rPL hibe Fhprates,
hlorite sol ;i i | d,

anine. oxi de, AmSERged. BPAnedad AT Farb AR RS T o,

2,003, 5524 dch@tad ! on IR Grdugle el W dUdmdbou! Nakido Fat LY

acid of certain structure provi Vi scosity increase when

i ncor por at ed jindAdede na9 RS id indtedi 1N £E¥9f rig) da #on iRAtRIH Fab t34k 086,

wherern sodium | aurate was used as the second surfactant in the thickener
system Hovefer, eixafipdel,s stidilum daiasd feul fa%, @oEM \pHddlY £in

t hi ckened aqueous al kali metal hypochlorite conpo- sitions of inproved
stabil ity bothklfichla treegamhond uwrhd avwydc reudrfidtee ,c amoestinad | Xau mrice thoe:y
viscosity of the conpo- sition, as well as with respect to phase stability,
i .e., there swdfledenotange they ldkkese separation of the conposition during

storage, even over extended peri ods.
Also, British Patent 1,548,379 discloses a thickened

bleach composition comprising an agueous solution of an
alkali metal hypochlorite containing as the thickening
agent a mixture of a sucrose surfactant and another hypo-
chlorite soluble surfactant, for example, a quaternary
ammonium compound, amine oxide, a betaine, or an alkanolamide.
\, British Patent Application 2,003,552A discloses that
an amine oxide derived from a synthetic fatty acid of
certain structure provides greater viscosity increase
when incorporated into the composition disclosed in U.K.
Patent 1,329,086, wherein sodium lauvrate was used as the
second surfactant in the thickener system.

However, there is sti{} a need for less expensive,
simpler thickened aqueoué alkali metal hypochlorite compo-
sitions of improved stability both with regard to the
hypochlorite concentration and the viscosity of the compo-
sition, as well as with respect to phase stability, i.e.,

there should not be any phase separation of the composition

during storage, even over extended periods.



A major difficulty in finding suitable oEganic thickeners lies in the

i nteraction between thickeners and hypchtorites. Because of this

i hteraction, both viscosity and hypochlorite conceptration decrease as a
function of tinme. The rate of hypochlorite degradation that occurs as a-
result of the interaction with the thickener is typically nuch faster than

the reducti ol mejerpsdfifdoulty oin findingrsuitablte prgania thimkens s

hypochl grite solutiaons according to the equation: NaOC_ [err NaCl® +
172 02 Riesadp ithe M'ﬁ%%%ﬁ%‘ﬁ?’brﬁh §ner s, apd \RYPARLRE! te®y cover,

nypuch BPERLERoRFod % ARt AL Thib drieh ElARRRL &Y 499 hsehier fHk

bet ween JBRRKAEATITh Yedl el Gas W T AGF AL G OIPOUNUppg afyPO- chlOri Le

and the 1n ectiveness of many conv | ona i CKeners 1S Wwe recogni zed

and is difsvag(?aeduid}iwqea:ﬁaém paie;@t&cmimeé-ééhﬁ]@-of’atem

4,388, 204. r exanple, Hynam et al. 3,684,722 teaches the i-neffectiveneds
of vari ehe AeterRdtddmivikdnctite MeRSkener €| tyP NEEFly ShihdK Of§Spe Mat er
gl ass, bentonite, liquid paraffin, and sodium stearate (soap); Bartman

3, 985, 66Baandhé, Geduttidreaichdsypdutilod iae dmnzener stddwnediebngol ef in
sul fonates, alkyl glyceryl ether sulfonates, al kyl ether sulfates and
et hoxyl plegendm cemmenaifalk thypechier ite solwbiansal acdrt@img cbah stabl e
surfactants that are especially resistant to hypochlorite oxidation fal
into twhbfaequtdars:

NaOCl === NaCl + 1/2 o2 ,

In many instances the compositions split into two phases.
Moreover, many conventional thickeners are simply ineffective
when used in agueous hypochlorite compositions.

The problem of compatibility and stability between

many classes of organic surface-active compounds and hypo- ~
chlorite and the ineffectiveness of many conventional

thickeners is well recognized and is discussed in several

of the patents mentioned in U.S. Patent 4,388,204. For

example, Hynam, et al. 3,684,722 teaches the ineffectiveness -

of various polymeric thickeners, Veegum T, eelluloses,
silicones, water glass, bentonite, liquid paraffin, and
sodium stearate (soap); Hartman 3,985,668 and 4,005,027
teaches that alkyl benzene sulfonates, olefin sulfonates,
alkyl glyceryl ether sulfonates, alkyl ether sulfates

and ethoxylated nonionic surfactants are to be avoided,
while bleach stable surfactants that are especially reéistant

to hypochlorite oxidation fall into two main groups:



Wat er - sol ubl e al kyl sulfates containing frfmabout 8 to 18 carbon atons in
t he aIkyI group and water-sol ubl e Betaine rfactants. Even anong the
classes of 'surfactants described in these patents as being conpatible with
and providing stable conpositions with alkali netal hypochlorites,

general |l y onI a few o rfactant n eac class are, .in fact,
stabl e eno¥ft %c&a‘?yﬂﬁp%?f ??%rﬁm‘ ré??)‘bt e§< & i rrent s
and résear i nd ochjorjte ¢ tible sur tants

surf act ant&rhﬁﬁ.ﬁbé’g'r%ejd't \ ?Jﬂfrgfcﬁ up PR %’fﬁ;ﬁl &f&l’ - ant
conmpounds ang ﬁgyyggﬂﬂi in certain critical proportions were capable of
provi ding stable t ened hypochl orite bl eachi ng conpositions.

Accordingly, it gerlambigth®icidesédVent sOPEiot ey i desdiade fihi ckened
al kali metal hypochlorite compo- sitions. It is another object of the

i nvention tghe¥eo\pakerntd s Keeing eofipitisleownpilsi dnd prdw dimpsdadlesed to
I ncrease the viscosity of al kali netal hypochlorite conposi- tions. It is

still anot kempay idciond witch | alleali ometal phypocielor iteskegeerd ¥l | net al
hypochl orite conposition for general purpose cleaning and | aundry use, and
for uncl oggmiy @ e firthagmanhi %WF acrantexbeeick ¢lass ke and which
remai ns stable for extended periods of tine with regard to both product

viscosity aft faffocitable eppuabnient FemPerciat m*l%t’t‘ﬂ’ﬁ)hase

stability. Further extensive experiments and research to find

o hypochlorite compatible surfactants and especially surfactant

= mixtures revealed that only certain combinations of surfact-
ant compounds and then only in certain critical proportions
were capable of providing stable thickened hypochlorite
bleaching compositions.

“ Accordingly, it is an object of the invention to
provide stable thickened alkali metal hypochlorite compo-
sitions. .

It is another object of the invention to provide
a thickening additive composition which can be used to
o increase the viscosity of alkali metal hypochlorite composi-
tions.
It is still another object of the invention to provide
a thickened alkali metal hypochlorite composition for
general purpose cleaning and laundry use, and for unclogging
clogged drains, which is not expensive to produce and
which remains stable for extended periods of time with

regard to both product viscosity and hypochlorite ion

concentration, as well as to phase stability.



SUMMARY COF THE | NVENTI ON These and ot her objects of the invention, which

wi |l "becone nore apparent fromthe deEZiIed description that follows, are
acconpl i shed by a thickening additive conmposi- tion 9apab|é of - st-abl y
thlckenlng an aqueous solution of an alkali netal hypochlorite, wherein the
t hl ckeni ng additive conposition is conposed of at |east one conpound

sel ected fromeach of the fEYMMARY O TBE-INVENTIQW face active anionic
surfactant conpounds: (ﬁo aIkaIi nmetal salts of N-alkyl, N—fatty acyl

' id | |_Kyl | f
and the ratio o&h%%)teo b g o ahasien dhpabe ovlniBne anlsh s 1ior gan: ¢
the, f
comosi t1 R uag; Hore ﬁﬂ%"i‘h*‘%ﬁ"d ST ATROR Meret o it ¢
m xture or g)qiehelf Jz@&%x@'ﬂsﬁ@d Wfaa‘i:t!ﬁ@keqﬁ%ow&iv%ptdo?dw i as a

dry, powdery m xt ure, but preferably as an aqueous “sol ution or erulsion of

the (A) andidh) capabie df stABIgNaNiTkenirnighan aduounsdlution bt
concentration of t hi ckening additives (A and (B) in the aqueous sol ution

or enul si oofcamn alkali metad ihypdohlaarige ,ofwhierein thet tﬁ%dlumﬁlu(gut 50% by
wei ght of the total solution or enul sion.

additive composition is composed of at least one compound
selected from each of the following two clases

of surface active anionic surfactant compounds:

(A) alkali metal salts of N-alkyl, N-fatty acyl ™~
amino acids; and
(B) alkali metal salts of alkyl sulfates;
with the amounts and the ratio of A to B being dependent
upon the concentration of inorganic ions in the bulk of N

the solution and the desired viscosity of the composition.
Most typically, the thickening additive composition
is a mixture or blend of the (A) and (B) surfactant components,
optionally as a dry, powdery mixture, but preferably as
an aqueous solution or emulsion of the (A) and (B) surfactant v
components. In the latter case, the concentration of
thickening additives (A) and (B) in the agueous solution
or emulsion conveniently are in the range of from about

58 to about 50% by weight of the total solution or emulision.

¢



It is to be understood that, in a hypochlorite bl eaching conposition in
accordance with the present invention, the proportions of the conponents
(&) and (B) specified for the thickening additive are to be so correl ated
wi th tthe conposition's ionic strength, and_the anount of the thickening
additive is to be so selected, as to provi@? a bl eachi ng conposition which
i,s stable and has a viscosity at [err] of at |east about 25 cps. The
present invention includes in particular a shelf-stable thickened aqueous
i quid al kali metal hypochlorite bleaching conposition which is stably

t-hi ckened by adding to the aqueous solution of the alkali netal
hypochlorite an anmpunt 16f ishé&ot heckedergtaddi thag,cénpeshyponhibat tprovi des
a bl each conpositi S e o] e i ng
omposi ti on havi ng s oharpe”phiip8ts tiph 2n afloraRhLaUIER, thETpBLEaRY
concentration of saentﬂﬁneethﬁnpngpoaﬁdoaSpn§s§hsta@mppnynss 4Bouengdh(Be

months. The b|eaCQb@@l?@@HO%bE'Qﬁe”%MiékéﬁiﬁﬁeEGHQQH¥e'HGEU@S BBesHSU3|
amount s of such convenélon redi ents as al k

n
oA hyor ot do 1 aPTFRYaSaaL Wi, FheoSoRPABREAPBY 8 AGTARISEBeREEDS, Shde pH
an al kali metal sithecameuhar oft $thabithtitkehdngr addctiggaisstocoer 8si on of

metal surfaces and qLRelqOPhsOR3' pRdLYY8"hSb18Y46R1RS composition which
is stable and has a viscosity at 20°C of at least
about 25 cps.
S The present invention includes in particular
a shelf-stable thickened aqueous liquid alkali metal
hypochlorite bleaching composition which is stably
thickened



for exanple, perfunmes, coloring agents, c. Cenerally, the thickened

aqueous hypochl orite bl eaching conposition includes (a) fromabout 0.5 to
about 12% of the alkali metal hypochlorite, (b) fromabout O t'o about 10%
by wei ght of an alkali metal hydroxide, (c) from about 0 to about 5% by °

Urethi kehV Boding, T8 theoagb6BhE: sbfuein ol fhe f1kd f%%?t o "about -
10% and ?@8 hIB‘fﬂ:Et sheah Hnéddtttﬁ Elckénfﬂ 838 it Pbe osiiE'Pone

t o about y wel g of e t ot al eni ng a |t|ve 0 eas

al kal i et ghatapkooiaes Nshbxhh Hoipbutﬁeulvmaemyldf é\@d1ea§é e 1]
(B) up to about 100% by wei ght of the total thickening additive of at | east
one al kali meeakipoelisesf, theablghchih§atempobitponphavingisa arprponents
(A) and (B) being so correlated with the ionic strength of the bl each
conposi ti okifendft kbeamdnliomethilchypochladitei cenbentgatiosedbfcted, as to
provi de a bl eachi ng conposition which is stable and has a viscosity at

[err] of adbpuisthzsgumonpthgpsand a phpge Btahilitiyidof habouhethrmec

! strength of the
- months.

¥

The bleaching composition may also preferably include
the usual amounts of such conventional bleaching composition
ingredients as alkali metal hydroxide for its capability
to attack proteins and to adjust the pH, an alkali metal
silicate for its ability to protect against corrosion
of metal surfaces and other optional adjuvants, such as,
for example, perfumes, coloring agents, etc.

Generally, the thickened agqueous hypochlorite bleaching ‘J
composition includes (a) from about 0.5 to about 12% of
the alkali metal hypochlorite, (b) from about 0 to about
10% by weight of an alkali metal hydroxide, (c) from about
0 to about 5% by weight of an alkali metal silicate, (d)
an effective thickening amount of the thickening additive o/
composition, generally from about 0.1% to about 10%, and
water. ”

The thickening additive (d) is composed of:

(A) up to about 100% by weight of the
total thickening additive of at least one alkali metal

salt of an N-alkyl, N-fatty acyl amino acid, and

* at 20°C



thi ckened bl each conposition of the present invention is a critical
paraneter jn obtaining stable bleach conposi- tions incorporating the
ghickéner addi tirve of the present inventign, and that the proportions of
conponents (A) and (B) are critically re g)ed thereto, as hereinafter
described. The thickened bl each conpositifdon has a viscosity of at |east
about 25centi poises (cps). Ceneral purpose cleaning and |aundry care
‘products typically have viscosities | ess than 5, 000 cps, preferably from
about 25 to about 400 cps, and nost preferably from about 25 to about 250
cps, a half-1li fe(Bf) t g a:bkaniowteﬂ.ab%hbyowbh.gh'rtt efcmneembltal tthankehmtgout
t hr ee nont hs, a y.f _ab ably
si X .nont hs. The BP@éggﬁglﬁyga# &%agﬁnggr%@F %g t|8 aﬁ%?

for chemically uﬁ@ﬂ@@@ﬁng ¢h@gg@0pdr&dnss bf companenﬁg Khé ahdg(ﬁﬂth an
effective amunt peyligClonclrr-d282ed WREA tHE 38HEE brr8hekheof! dge of the

dr ahn opener COTTBOSI i on of I nventi on, or a su I ClI nt it me
ef fectively di ssBl¢@chheompesitigen and Gthamgugﬁfpfcwéhskyninzt [err]

di ssol ved, waterawuhkibe abhagteofEGWbEtealyabh%eugbobmaedaabmeathngethod
may be used for exa i% forhgfsarln% gilns n, bat hr ogns, kltch%ns
utility roons, | SGRRPFL*dGRs¥ taBLR prAvBRs 2nYlSGRSELY &

est abl i shnents. Q@0BEQ blfie atl dgaist kboatedSi ops.l ateral section of



pi pe, the drain opener conposition is thickened to a viscosity* in the
range of from about 25 cps to about 150 cps, preferably from about 30 cps
to 100 cps; for clogs located in a vertical section of pipe the viscosity
may be as high as about 400 cps, prefejpbly from about 150 to 250 cps and
nost preferably from about 200 to 225 s. DETAI LED DESCRI PTI ON OF THE

I NVENTI ON Thi ckened aqueous 1iquid hypochlorite bl eaching conpo- sitions,

i ncl udi ng general purpose bl eaching and cl eani ng conpositions, as well a$
drai n opener conpositions, have several advantages over the correspondi ng
non-t hi ckened conpositions. The nost inportant of these advantages invol ves
the ease in trdatihag been dxlundgr thatl ithed ionitas¢ésedgeht oft hbesl owner
run-of f of the thickened conposition. Consumer appeal may al so be
he|ghtenedhﬂG#emhﬂcb@#@@hpﬁﬁmw@ﬁétﬂqamgﬁeﬁhetP!e§§0#elousnénen
satisfaction, especially at the |evel of the honme consuner and other

non-i ndusfii @& orjtdcadomarameses in obtaindpg stablrableashs caBPPELy of (e

t hi ckened producgts be suff,icientl h that .t rod ct.can renmin on the
shel f in Fﬁ@“?tdﬁg éﬁ?|4$ﬁﬂ%;€hﬁé§q é%?eﬁggg% g tﬁﬁtﬁéﬁfeﬂﬁder90|ng

) Sl A el s 10
char act er ip3lg fMQ£Q1dF¥¥iééif¥3§tf£££52€geg§%'n5t de radation over

pr ol onged as héreinafter
described.

. B
The thickened bleach composition has a viscosity . N,

of at least about 25centipoises (cps). General purpose
cleaning and laundry care products typically have viscosities
less than 5,000 cps, preferably from about 25 to about
400 cps, and most preferably from about 25 to about 250
cps, a half-life of the alkali metal hypochlorite concentra- b
tion of about three months, a phase stability of about
three months, and both preferably six months.

The present invention also provides a composition
and method for chemically unclogging clogged drains, by
contacting the clog with an effective amount, which will
depend upon the severity of the clog, of the drain opener
composition of the invention, for a sufficient time to

effectively dissolve the clog. When the clog is sufficiently

* at 20°C



storage periods include the visual appearance, e.g., phase stability; the
concentrati.on of the active hypochloriterDon concentration, and the product
V|scoslty Regardlng phase stability, the product should remai n honbgeneous
wi t hout " breaking down into separate phases and without ’ precipitation of any
prodict conponents. In the present invention, the product is considered to
have adequat @ igsadwedt,amalterywillibe dalsTe nbd Shewr fteelntthrbudlereig phases
when stored at tenperatures within the range of from about 60 to about 90 F
for about thdsaimont Mhe meshodasay bédoused; xfonnexampRegaiati ldadring
hypochl orite ion concentration, the product is considered to be adequately
stable if thdradmserin bashreamss th@ch@mcmbuibymdmdm end of

about three nonths is at Iea t 50% of the itial concentration of the

hypochl or i t e FOSMSouSEC 1rn IPhROER RELY2 TS, | SPPmeFRiAl (Rataklishnents.
Concent ration of MIEge hinEagd Eé’gﬁa%‘ﬁ%‘d?ﬁ%f@. Lafefey ae ik Chene
| mpor tant t niEe Ches xath, SERACK Sbhbds It £0F UL HERTR eﬁ"e%éer%”sa dpdShiy "
\c'limnltlcgl \pl)ma!t laddlqﬁfgd‘oe?Qtaﬁlg%pﬁagéggtgﬁdgﬁgﬁ%ﬁ%sE%ﬁ?f%ouﬁ er ] eefneerraa?]l%/
for about thrieemmabdit 3oucpbr ebelod! ypspreadotiogs located in a vertical
section of pipe the viscosity*may be as high a; about
o 400 cps, preferably from about 150 to 250 cps and most

preferably from about 200 to 225 cps.

DETAILED DESCRIPTION OF THE INVENTION

Thickened aqueous liquid hypochlorite bleaching compo-

sitions, including general purpose bleaching and cleaning

e compositions, as well as drain opener compositions, have
several advantages over the corresponding non-thickened
compositions. The most important of these advantages
involves the ease in treating vertical or inclined surfaces

s due to the slower run-off of the thickened composition.

Consumer appeal may also be heightened for thickened products.
However, to assure customer satisfaction, especially

at the level of the home consumer and other non-industrial

type applications, it is important that the stability

of the thickened products be sufficiently high that the

product can remain on the shelf in thé store and in the

home for extended periods without undergoing degradation

of product characteristics.

* at 20°C



si x nmonths. For thickened drain opener cQnpositions, the viscosity should
L, be within the range of from about 25 to\ out 150 cps, especially from
about 30 cps to about 100 cps, when the product is intended for use with
drains having a clog located in a |ateral section of pipe; and a preferred

range of from ghout b V.. {10 bout 200 to
about 225 cps, entﬁeg‘ﬁ%%u%%“eéé?nfgﬁgéﬁwégigﬁeé ﬁi%?‘?\géﬁ?‘%vi ng a
clog | ocat | i ' L & COS. : Wal - Iy those
gi ven for ToRSEfHid, e MOk {RESFLURE ERRLICEEPRERICENNIAT |
concent r atreda Dig B CstAtPELL £68 tagdDnélt tdegra@atibR 60E OPLs Bdng¥l I anges
descri bed bel ow. For general purpose cleaning and bl eaching conpositions,
Vi scosi ti estoradeperiads adfndluwde athé cwbsuaboappesdrance psé. g harpwdsait 5, 000
cps, preferably from about 25 to about 400 cps, nost preferably from-about
25 to aboustalsilidhs; the cencentrationfalithg. aduivechypoehlbritestical
surfaces, such as tile walls and the |ike, a nore viscous product, above
400 cps, nion ronrentratiome anthpbhe (peeduebyviseasbtyenpl oyed at *
vi scosities between 5,000 and 13, 000 cgg. At such_viscosities, the

'

conposi tion wi IReGAXAING |BhaRe ($tabhbity, Bhe(Rreduat ashoeld mmaini|y
lied. I,n th t ljicati [ [ ' d at [
B bokt 1 o damanadie JrLEiRe ke Hind 3508 Lhp cefBRE ES RRR e Lt fore ]

and without precipitation of any product components.

In the present invention, the product is considered to
have adequate phase stability if it does not separate
into different phases when stored at ﬁemperatures within
the range of from about 60° to about soggkfor about three
months, preferably about six months.

Regarding the hypochlorite ion concentration, the ",
product is considered to be adeguately stable if the concen-
tration of the hypochlorite compound at the end of about
three months is at least 50% of the initial concentration
of the hypochlorite compound. 1In the present invention, |
when this criteria is satisfied, the product is said to e
have a half-life of its hypochlorite concentration of
three months.

Regarding the viscosity of the thickened liquid aqueous
alkali metal hypochlorite bleaching compositions, it is
important that the viscosity should remain within a predeter-
mined range which will depené on the intended use of the

composition over the anticipated life of the product,

* about 15°C to about 33°C



15 AS described in U S. Patent 4,388,204, extensive research to find
- gui tabl e thickening additives for thickenif aqueous sol utions of alkal
etal ihypochlorite, especially sodium hypochlorite, included investigation
of Pany different one-, two- and three- conponent systens of several

I fferent classes syrface actj.ve agent Each of_t eJTs_,\a
tlest ed for iggn?ﬁ?ﬂ(% % ‘Eﬁ‘?‘b tugseﬁ/v&'?néls‘f§um t%repﬂe:fsa:b&}iﬁﬁﬂggust
‘Rypochl orite ti tabi i | | id 4 i s shown
itn U. S. Pat eﬁ? 92'? %@%’F%fobn%née‘pio‘#ﬂ%%ed %y%r #m%%o%pﬁén%é%q%rs art
qur f act ant aﬁﬂét%E S5 § BhdERd Atk WSt IBEY | e @Cifige b4 Nedcig b al | of
tthese criteria, |fe anong the three-conponent additive systens the
gveral | best 26f §8CABoMET BSOT s flasspeci ALy fesh adbout 36 Wpsiadiadbout
conposi tions which are conposed of the three-conponent thickening additive
m xture of apdOntpsyuRhent eing spfdduck B s aimt érided Thor twse ooitdordndins
t:hickeni ng additive conposition of this invention is capable of stably
tlhi ckeni ng, havangeauslegl lecarediim| kalaterahl segbiom of iripewanh my
al so include an alkali netal hydroxide and/or an alkali netal silicate
and/ or ot her aopre§anredds anedtaf sExom aabewt o} 3htaRPALt 270 fGR%s, etc.
Because the thickening additive is a ni$§$re of, two g&%ferent cl asses of
dni oni ¢ surf BeEANPEefERADPIY EXMi 2RPUR PP VEC n2RPUF B2 2 XFR Bt R Yener a

Cleaning and pur acedEl LYC1HDRALE ebE LLE LILENEPEThs PhEPELy 8P

located in a vertical pipe. These viscosity ranges, especial-

(o)

'\_5’_"
; ly those given for lateral clogs, are somewhat dependent

! on the hypochlorite concentration but are expected to
hold true for the concentration ranges described below.
For general purpose cleaning and bleaching compositions,
: viscosities‘in the range of from at least about 25to less
| than about 5,000 cps, preferably from about 25 to about
400 cps, most preferably from about 25 to about 250 cps,
are usually satisfactory.
To clean hard, vertical surfaces, such as tile walls
- and the like, a more viscous product, above 400 cps, may
be desired. The compositions may even be employed at
Giscositieéibetween 5,000 and 13,000 cps. At such viscosities,
the composition will geherally be in a gel or paste form
and can be easily applied.
In the present application, viséosity is measured

at 20°C using a Brookfield Model LVT viscosimeter unless

otherwise indicated.

* at 20°C



The thickening additive conposition is conposed of (A) at |east one alkal
netal salt of an N-alkyl, N-fatty acyl amno acid and (B) at |east one

al kali nmetal alkyl sulfate salt, the propgtions of conponents (A) and (B) .,
bei*ng selected in such manner and with respect to the ionic strength of the
final bleach conmposition as to provide a stably thickened bl each

conposi tion. Conponents (A amjéEﬂ are wel| known surface active conpounds

or surfactant S |4egaribaddm .80 Ratante 44388204 zﬂ*t&@lstié?eo; t hese I
d | ' , ,
Che’al kak SHEET 0 R0 Bl 'B?F@%%?ﬂeﬂoijﬂsi'fﬁ ﬁ?seé“%?rgai}%%ﬁéfgp °
| ubl e i f el ' ' [
ot acs ufSABE R T HE o IANIE Aot Mydd el 8%, sorb@lativy e o
more Of g sk ARG GONON AlC dadla Ffeddti JHVIdIF I BlnyY SIFFERERIA! Y

avai l abl e 1n an adqueous sol ution or ernul sion, e conponent’s can be w

used in tdtieé-§ Awd- W& Retirfed-hcdupiriine & ytharl Wtsev'é(}‘éqvﬁriffierrein? al so

within the scope of the invention to sinpl'y m x each of conponents (A) and
(B) in thddsses f dsur famedarctiva hayersrkl t iBesh Jf dhestddylsiteas whi ch will

not adversely affect the ability of the thickening additive to stably
t hi cken &Afedestasd fdnridsofthildkeningtefifdgtp@s aeldr igse faccdrdi ng to the
above described criteria of phase stability, thickening ability and
hypochl orRhase ditahility, hypochlorite concentration stability,

and viscosity stability. As is shown in U.S. Patent 4,388,204,

none of the one- or two-component prior art surfactant

additive systems tested was satisfactory with regard to all of

these criteria, while among the three-component additive

systems the overall best effects were provided by.the

mixed anionic surfactant compositions which are composed

of the three-component thickening additive mixture of

anionic surfactants (A), (B) and (C).

The two-camponent thickening additive composition of

this invention is capable of stably thickening an aqueous

solution of alkali metal hypochlorite, which may also ;,

include an alkali metal hydroxide and/or an alkali metal

silicate and/or other optional adjuvants such as coloring

agents; perfumes, etc. Because the thickening additive

is a mixture of two different classes of anionic surfactants,

the thickening additive may also exhibit a general cleaning

and surface active function in the thicker:3 bleach compo-

sitions of the invention.



tration, can be included in the bl each conposition or i n the thickener
additive conposition. For exanple, suitable additives may include one or
npre of! col ori'ng agents such as dyes, and/or pignents, perfunes, and the
| i ke. ‘The conponent (A) alkali netal salts 1re acid salts derived fromthe

reaction of N-al kyl substituted am no acids
branched chain | ower al kyl of from21 to 4 carbon atons,

is alinear or

the formula: [err] where R

especially a nethyl, for exanple, aninoacetic acids such as N- et hyl am no-

acetic acid (i.e

N- but yl am noacet i

N rr\rhbylt:hﬂbltéhﬂﬁgoéd&i‘i‘:ﬂ?é' 86hp oélleww g ﬁ&.ﬁfj&é% {3‘?' d,

taci g etc héyaw nmwa or &
aci ds” having from®87’t 1éeﬁﬁrb8ﬁea?6 SupERL paltipfnan Glﬁﬂlcaﬂbﬁatty
atonms, e.g., Iauracy&caminandclﬂeahdken)The IOaAPONeRé aTkatsl héthBvel g

[ 0t 0r T SauBebeET kathe end! 3?%%3&{%98 55 SGmathente (Kb ot orabl y a

sat urat ed hydro

from9 to 13 ca?%{)‘ﬁogbbt}gépﬂg hsaev e dr 1n 7sutc?1 %n;n%%rrb%rx]\dat ?th’ :gifa‘éﬁ'ta' 'y

to the ionic strength of the final bleach composition
as to provide a stably thickened bleach composition.
Components (A) and (B) are well known surface active compounds
or surfactants. It is important to use the alkali metal
salts of these compounds because they are soluble in agueous
systems whereas, for example, the alkaline earth metal
salts are generally insoluble or only slightly soluble
in aqueous systems. The alkali metal is preferably sodium,
potassium, or lithium, especially preferably sodium or
potassium.

One or more of the surfactant components (A) and
(B) may be readily commercially available in an aqueous
solution or emulsion, and the components can be used in
this form, which is the preferred embodiment. However,
it is also within the scope of the invention to simply
mix each of components (A) and (B) in the form of dry
powders. Other additives, i.e., additives which will
not adversely affect the ability of the thickening additive
to stably thicken agueous solutions of alkali metal hypo-
chlorite according to the above described criteria of
phase stability, thickening ability and hypochlorite concen-

tration, can be included in the bleach composition or



Speci fic exanples of the conpounds of forrmula (11) as conponent (A)

I ncl ude, for exanple, sodiun1|aurqu ar cosi nate, sodi um nyri’'st oyl

- sarcosi nate, sodium stearoyl sarcosi'nate, and the Ilj ke, and the
correspondi ng potassiumand |ithium salts. These conpounds can be used -
singly or as mxtures of two or nore. These conpounds should be essentially
_ free of tmythedthickenerpadditiveoconposition.nalfori examplet, sujtable
del eteriously affect the properties of the final bleach product
conposi tadhi tives Ay incly@eonecop pozecrf; spderingsagentansuebt ed

materials or inter at e r oduc etc the t anmount of these
unvvan!t ePf %ﬁ! M ﬁ!’% Bf@%gﬁgry#é%?’“?ﬁan‘ﬁﬂoﬁpelg;%-espgm ally

BL?I?E‘SFL%L?i#?@%ﬁ??@*hiegwﬁégﬁlﬁgFa& a2Eh"Rakon 3? 3385 pr oduct

of WR & Hon - B0 B0NERYSnSBERLRTKPT SRNEUTLLRUROKR §ar cOSi Nat ).

Simlar aqueous |un1cocoy Sarcosinate an |un1nyr|st071
sar cosi Nngt £a8' ¢ % KO gyfﬁﬁg@Le frOWIMIR G ace & Co. under the trademarks
Hanposyl C-30 and Hanposyl M 30, respectlvely Sar kosyl NL-30 (a product of
t he Gei gy Chem cal qugdgatlg é Medi al an &? product of the Anmerican
Hoechst Cbrporatl 8 ?I 30 (a prodd of the Onyx Chem cal
Conpany), are other exanples of sarcosinate anionic surfactants which can
be used as commanennl(ig.a linear or branched chain lower alkyl

=

of from 1 to 4 carbon atoms, especially a methyl,
for example, aminoacetic acids such as N-methylamino-
acetic acid (i.e., N-methyl glycine or sarcosine),
N-ethylaminoacetic acid@, R-butylaminoacetic acid,

etc.,

with saturated natural or synthetic fatty acids having
from B to 18 carbon atoms, especially from 10 to 14 carbon
atoms, e.g., lauric acid, and the like.

The component (A) salts have the following formula:

o]

L
R,-C-N-CH,-C00 M* (11)
2 R. 2
1
where M and Rl are as defined above and R, represents
o

L]
a hydrocarbon chain of the fatty acyl group Rz'c"
preferably a saturated hydrocarbon chain, having
from 7 to 17 carbon atoms, especially from 9 to 13

carbon'atoms.



The conponent (A) anionic surfactant is present in the thickening additive
in a weight .percent ampunt of up to about 100% The actua
cqncentration of conponent (A) in the thickening additjve is dependent on
the ionic strength of the total bleach formulation and t he vi scosity and
shelf;life required for the thickened hypochlorite conposition.
Concentrat i ospecific exanplesadbfcthedcbppbhadpacti €okmuleofPdhnadsbei ng used
as-conponent (A) and the selection of the other surfac- tant conpounds of

t he thi ckeni composentydA)TAdcdvdgenénr empmplea| poddun laureylosapnceyinate,
sul fates are caonpounds of the general fornula: [err] (ren)
where R3 repPS@éHFb‘ﬂfﬁFﬁeiﬁ éﬁfSPﬁﬁaﬂéﬁraPE9ﬂ“§rS&ﬁaéPYirﬁﬁf°°51nat8vto

18 carbon, ato rabI 4 carbqgn_atonps, and M
s as previ oeegta@f. aha s PEs cOF ZesRODERAToPOLaFRLIE BRI} RLRHAC

SOdIUﬁ] pot assi n1and I|th|un1salts of decyl sulfate, lauryl sulfate,
nyri fyl suIF&é *dodecyl sulfate, and the |ike. These conpounds may be

d individual | t
o 0L VALY et RS, Bhnt 3 Maellngipeog B shbets

substantial | w¢ reR, forromdr@pur rhelskCeompdhhds ls%ﬁ&aeseabageae@amﬁpr oduct s
that nmay deleter- 1ously affect the properties of the final bleach product

free of any undesired impurities or unreacted materials
that may deleteriously affect the properties of the final
- bleach product composition. However, if there are any
such impurities, or unreacted materials or intermediates,
by-products, etc., the total amount of these unwanted
ingredients is preferably less than about 1.7%, especially

preferably less than about 1.0%, by weight on an anhydrous

N basis.
Particularly good results have been obtained with
Bamposyl L-30 (a product of W.R. Grace & Co. -30% aqueous
solution of sodium lauroyl sarcosinate). Similar aqueous
; solutions of sodium cocoyl sarcosinate and sodium myristoyl
v

sarcosinate are also available from W.R. Grace & Co. under
the trademarks Bamposyl C-30 and Bamposyl M-30, respectively.
Sarkosyl NL-30 (a product of the Geigy Chemical Corporation),
Medialan KA (a product of the American Hoechst Corporation),
and Maprosil 30 (a product of the Onyx Chemical Company),

are other examples of sarcosinate anionic surfactants

which can be used as component (A).
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* conposition. Accordingly, the anount of any such inpurities should be
preferably | ess than about 3.0% especially preferably |ess than about
1.?@6 by wei ght on an anhydrous basia Particularly good results have been
obtai ned using Sipex NCL, a trademarked product of ﬁlcolac, Inc., Maryland,
a high purity aqueous solution--about 29 wt. percent’ solids--of sodium

| auryl sulfate, which is substantially free from sodi umchloride and )
contai ns about Theoscampenentyf(A):aniehicisurfactanbolis rpresent wbne al so”

btained wih WAC d ked duct of the St Co :
Nor £ el dth) FhEEFERing. Saaletd SERCH: Wt EhP BF toRRE ABRRRE5 w . por cont

di I I | f at ith i 9 ' ' d 1. 0%
ngiﬂg:sﬁf¥§te§u ﬁgbnﬁityasggﬁhgyrggéygbéﬂg?ggggg;a£§$r+€€%$€o avai l abl e
oS by o SoREént Eat{oHCUE KofahpRL-inf! e BEILECN A UIRN L e

sui t abl e commer ci y aval l abl'e a I ate antonic surTa I ncl ude |

Stepanol g 18@péRaEROCGRT tRE i@ﬁi@tGQ?&WYQheaMt@rﬁP?%faFe VR TR
product of the nti nental Chenical Conpany). The conponent (B) anionic
surfact ant fosmplation andtthetviséosivy andli sheTfi Difpe ited P to
100% The actual concentration of conponent (B) in the thickening additive
i s dependefier obhe hthickemnedt hypochlof itéccompasitiench Concenttabioand t he

viscosity and shelf life required for the thickened hypochlorite
of (A) is also affected by the particular compound being

L3

used as component (A) and the selectio: of the other surfac-
tant compounds of the thickening additive.

The component (B) alkali metal salts of alkyl sulfates

are compounds of the general formula:
R,50,"M* (I11)
where Ry represents a linear or branched alkyl group o
of from 8 to 18 carbon atoms, preferably

from 10 to 14 carbon atoms, and M is

as previously defined.

Examples of compound of formula (III) include sodium,
potassium and lithium salts of decyl sulfate, lauryl sulfate,
myristyl sulfate, dodecyl sulfate, and the like. These
compounds may be used individually or as mixtures of two
or more.,

Once again, it is important to select the component
(B) anionic surfactant to be substantially free from impuri-
ties, salts, intermediates and by-products that may deleter-

iously affect the properties of the final bleach product



conposition. The concentration of (B) is also affected 21 by the other
surfactant conponent of the thickening adﬁ{kive. I n thickeners conprised of
conpohént's (A) and (B), levels in a prem x of thickening additives may be
as high as 50% wei ght percent on an active basis. The thickening additive

CO”DOSitiOncéﬂ?ohft%ﬁparﬂécsﬂlfh Yy Ehei afioukt t 5 JaR¢ E&éﬁr%zgpgggar

bl endi ng, the two conponents sinultaneously or in any order.

ani oni.c sur Bhouddt beoppeferablgn)ebs thandabouths, 0% peésped pPai Ly component
as their aqueous solutions or emulsions, although it is also possible to

add -ei t her prefernpbhynlessAthandab@yt at.pbwobyswebghtt amuswusnispdrbasn or
enul sion of the remaining conponent(s). It is also possible to blend the
conmponent s Pﬁfiﬁnd (B), each in powder form Optionally, if desired, this

bl ended powd hi ckeni ddi t | be, di ssol ved |sifjed i
e quant ity of BAFEACELFAT Aond Frdikes paks coetr abtaiRed capbRS i on

¥_/ . i . . . . . '
RFL?ES can BaPER, BEERGRLE RRRRRT AR P ERaneE GF RERRH S EnErer T MHERTRRGr ur es
. 1 * T
duri ng mxt ggnedh BIFIR aghéons sordbesh-2Bous (a0 F, BeFeedt Cof] faSHr8e

PLESSInes CAPAREn Byl phteapes WHINPES, Rable U0NL1 0% s oo
sodium chloride and contains about 0.2% sodium sulfate,
Particularly good results were also obtained with Stepanol
WAC, a trademarked product of the Stepan Company, Northfield,
Illinois, an agueous solution containing about 29 wt.
percent sodium lauryl sulfate with a maximum of 0.1% sodium
chloride and 1.0% sodium sulfate. High purity sodium
lauryl sulfate powder is also available as Maprofix 563
(a trademarked product of Onyx Chemical Company). Other
suitable commercially available alkyl sulfate anionic
surfactants include Stepanol WA-100 (a produc; of the
Stepan Company), and Conco Sulfate WR (a product of the
N Continental Chemical Company).
The component (B) anionic surfactant is present in
the thickening additive in an amount
up to 1008. The actual concentration of component
(B) in the thickening additive is dependent on the ionic
strength of the total bleach formulation and the viscosity
and shelf life required for the thickened hypochlorite

composition. The concentration of (B) is also affected



“"20difi ve copositions 0T tHeé Present i nvention between the ionic strength
.of «the bl each conposition and the conpo- sition of the thickening additive.
* about [err] to about [err] Ionic:}Arength is a measure of the
concentration of free ions in solution. The concept of ionic strength is:
Used quite frequently in the field of physical chem stry when studying the

behavi or =RES Al o] ' ' |l I QR I i
approxinapgdkgg e?f? &H%?gangg?E&ﬁgggbéF ?g the 3%%%&%%?&@?%@6&?ifﬁé )
| ndi vidual | onranhickenekdecbap2iseacbs! tenpaRenti® @) ndl(g)! al onship
between ionic strength and thickener additive conposition Is di Scussed

bel ow wi t Reveller dnca premiguof thikkehingl addizices hay dealaisom3ghp of
ionic strength to the percent of conponent (A) in the thickening additive,
for a congsa0t wedghtf peimcensnonganddctive. baisjs.e 1 clearly denonstrates
the inportance of having the proper blend of the thickening additive
conponents, toTheethickeningi admhitiveosompositilonbican be prepalsied bl each

it f i Qni th, T ta used to prepare Figure 1 is
Cot for t i Stmmy RixTRe HiSBCBePd, St g Rl DarcRr. SheATI O S80dPE
h hl or | d thickeni di tive conposed qQf sodi um, auroyl sarcosinate
a%gogod?thgaﬁpylc?h%?ﬁ?égg %ﬁ@hégéPﬁﬁPg§B08ﬁl n @By oFdern p ring the

conposi ti gis ¢k JalbRie Wassactixt(28HLEAhts may be added to the

other anionic component as their agueous solutions or
emulsions, although it is also possible to add either -
of components kh) and (B) as powders to an aqueous solution

or emulsion of the remaining component(é). It is also |

possible to blend the components (A) and (B), each in

powder form. - Optionally, if desired, this blended powdery
thickening additive may be dissolved or emulsified in ~
a quantity of water to form the mixed anionic surfactant
composition before using the éomposition to thickén the
aqueous hypochlorite solution. Mixing can bé effected

at room temperature, although generally temperatures in

the range of from about 70°F to about 190°F can be used.

The pressﬁre during mixing can be atmospheric pressure,
although higher or lower pressures can be used.

. It has been unexpectedly found that a critical relation-
ship exists in bleach compositions employing thickening
additive compositions_of the present invention between
the ionic strength of the bleach composition and the compo-

sition of the thickening additive.

* about 21°C to about 88°C



sol uti on cont ai ni ng 0. 2% sodi um hydr oxi de, and the thickening additive
concentratien for ‘each of the final co Itions was 1.5% by wei ght on an
agtivye basis. *In constructing the diag line of Figure 1, the weight
percent sodium | auroyl sarcosinate in the thickening additive conposition
was-plotted versus the highest ionic strength of a stable bleach

Qonpdsition, of t ﬁgnpgééﬁgggibggggggaéggfsggetﬁgdggﬂbgggE€g¥°§arcosinate

concentration. Fol  exanp um T aur oyl sarcosi na he ionic

strength of jb%&&%&e@qnceareéiéizpn YRé %ﬂ&&ﬁ&oﬁ_swgpgeaf?&ﬁe:by the

triangul ar data point. The |inear curve was then obtained by [1near

regression dfg Wiedagei @i fiéquehelyi iy the eiePsi6p %B?Eléa@-@ﬂ@ﬁ%séry
0.3457 wherein [err] is the ionic strength and x is the wei ght percent

sodi um | aur agtiers Btoudy ing cthe békaviorkefi hgnsyshesvlutiohoul Habhematic~
under stood that stable systens may exist between the data plgtted and the
next i ghestalilgni ddeniengthengtheisi approsimatedsbiaki mglA2c@qne€t@ainl sodi um
| aur oyl sarcosinate conposition, the latter being unstable. ferring to
Fig. 1, thewherpr@d isnthecpercentratienofithegindividualetansand| e
formul as and unstable fornulas, and further represents the maxi num
viscosity avdl | &b Ehe oyadereepPE theck@hed bl each conposition of given

onie SUenath | et R £LL 0 O ERoADAEL BL B L bn e SETRRSEA O
and thickener additive composition is discussed below
_ S with reference to Figure 1 which illustrates the relationship
of iohic siiesgth to the percen£~6f component (A) in the
thickening édditive,:for a constant level of thickening
additive. | o
_riégre 1 élearly deménstratés the impértaﬁce of ha#ing
the propef biénd of the thickening adéitiVe components,
to yigld the'ﬁéximum viscosity available for a stable
bleach coméosifibn of given ionic strength. _The data
used.to freﬁa:e Fiéure l is set forth in Table A.. The
'Lji coméositions éva;uated contained so&ium hypochlorite and
thickening additive composed of sodium lauroyl sarcosinate
and'éodium 1$ﬁtyi sulfate., The sodium hypochlorite used
in preﬁétiﬁg fﬁé compositions of Table A was a 16% (nominal)
solhtiAn coﬁtaining 0;2% sodium hydroxide, apd the thickening
additive cohcénﬁratibn for each of the final compositions
wés l;sshbf:ﬁéight on an activé basis. In cohst:ucting
the diégqﬁgl.line of rigure.l, the weight peicent'sodium

lauroyl sarcbéinate in the thickening additive composition



a given ionic strength which faII bel ow the line (i.e., a higher ¢
sarcosi nate concentration) wll be %%. le, but wll suffer a‘'viscosjty
~decrease. As an exanple, at an ionit strength of 1.0, a thickening

addi tive conposition consisting of 25% sodi um | auroyl sarcosinate and 75%
sodium lauryl sulfate will . be stable and will exhibit nmaxinmm Vi scosity.

i 2?&?2%%2%#??@%%%%@% 8o B IREAE I 0FEArERRBRR o2 0p Prkile, b -

stabl e, iedds | cofiiGs it LOHT! of | €60 ¢oxpodi JoRECHRILRLCRER GRYROSI IO

containing In thet eni ng Itrve Yo Sodi um’ | aur oy

sar cosi na&eamlﬂ.w&gm%&sm&eneéﬂceﬁtilaexoﬁal | p8PO¥gRaRBEe!,! Ne and
woul d not be stable ncreasing ionic strength (by increasin for exanple,

[err] coneerioosi $6diuRulautieopl obatEesihetéd) cenb. ssaneSbtreﬂ?tEBcreaSIng
ionic strength woul d provide a stable bleach conposition of [ower
vi scosi t yof Ceives c8 L%t NROC1 heompositicnamas proveed,t as depresagtedne and‘*!!
conposi tion point bel ow the line, the lower the resulting viscosity will be
assuni ng hmatheotaiaDGBblénéﬂteynobntLeV@heahﬂnehe chrekewas &hentive or
the ionic strength of _the bl each conposition remain constant. In general,
the anourRbainef cRenlfgeasdresvessien of the @ﬁFékEﬁéGtEbeHéﬁlééﬁ$05|t|on
does not conprony stablllty within the stable region, as defined by the
di vi di ng ¥P%e® %ﬁ‘éfﬁ 1. Consequently, at a given stable conposition data
point, i.e., at any pojnt on or below the dividing I|ne

= 0.0269X + 0.3457

whereinaﬂ[is the ionic strength and x is the weight percent

sodium laurgyl sarcosinate in the thickehiné systém.

It should be uﬁdétstood that stable systeﬁé'may:éxist

between the data plotted and the next highest ionié strength

value vithip the runs having a constant sodiﬁm'iaurdyl ‘v

sarcosinate compbsition, thellatter being unstable. |
Referring_to Fig. 1, the diagonal liné.:epreseﬁts

the dividing line betwéen stable formulas and unstable

formulas, and'iurther represents the ﬁaximﬁm'éiscoéity )

available for ﬁ stable thickened bleach éomposition of s

given ionic:st:ength incorporating.a given £hickening

additive comﬁpsiﬁion. Thickened bleach composiﬁions of

a given ionic strength which fall below thé line (i.é.,

a higher sarcosinate concgntragion) will be stable, but

will suffer a viscosity decrease; As én'e#ample. at an

iqnic strength of 1.0, a thickening additive'éompdsitioh

consistin§ of 25% sodium lauroyl sarcosinate and 75% sodium

lauryl sulfate will be stable and will exhibit maximum



_ t'he viscosity of the conposition may be changed w thout phase separation by
I ncreasi ng .or decreasing the level of thic I ng additive used. Fromthe
foregoing it ts seen that at very low ionl'c strengths it is possible to

t hi cken sodi um hypochlorite solutions with sodiumlauryl sulfate alone. At
the high end of the ionic strength scale, sodiumlauryl sarcosinate alone
funclions a¥iscomityeni A¢ amdiionic strepghile of Thikkdhdhickaned mleach

Nomi nal L Initjal ndition NaCC

Sodi um coptadping in the thickening add]tie '%K’erzs‘ sodiym |

Laur oyl : Strength l.ent tradiqn Syl f.at e ar cQsi nat e

(Mol es/ L) 1an:oy$lqe;gos%@%€%15q9f§ alBo bﬁ_ 0b e, bé%(yﬁi§rhave cl ear.

?nd.”nifor”hé;gxer viscoéq;ggloﬁ.thickean bleact’ chnffosi tion °°Qf5i#iﬂﬁ)

0 . in th o, 1.34 6.0
0 ¢ n the thickfpéf%rﬁ?dltive leﬁf(lhan 25% godium lautoy'lss 8.0
0 sarcosinate would, at an ionit Gtrength of0 1.0, fall above
2.42 uni f or m but cloudy.lo.o 0 :

- " 11.0 the lide and would not be stabX. Increzsipd dlcii(d )strength

(by increasing, for ekémple, oc1” concentra:ion) would
destablize the bléach composition. Decreasing-ionic strength

L ' would provide a stable bleach composition of lower viscosity.
_COnséquently, the more distance between the.dividing'liné
and a composition point below the line, the lower the |
resulting viscbsity will be assuming that total thickener'
system level and the thickener additive or the ionic strength

o of the bleach composition remain constant. In general,

the amount of thickening additive used in the thickened

bleach composition does not compromise stability within

the stable region, as defined by the dividing line of

Pig. 1. Consequently, at a given stable composition data

point, i.é., at any point on or below the dividing line,

the viscosity of the composition may be changed without

phase separation by increasing or decreasing the level

of thickening addifive.used. From the foregoing it is

seen that at ve:y'iow ionic strengths it is éossible to

thicken sodium hypbchlorite solutions with sodium 1aury1 

sulfate alone. At the high end of the ionic strength

scale, sodium lauryl sarcosinate alone functions as a

thickening additive.
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3.0 " " 0.54 3.0

0.81 4.0 . ’ " JG07 " TABLE A
(;conti nued) Thlckener Cbnp05|t|on Nom nal %
Imitial’ Condi ti on NaOCl . Sodlun1 Sodi um l onic
after 3 nos. Concen- Lauryl Laur oyl Strength Ambi ent
tration Sul fate  Sarcosinate (Mol es/L) . T. 5.0 - 50
50 ’ 1.34 : clear and uniform®6.0 "
1.61 7.0 - : " TABLE A (cé@Btinued) separated 8.0
. 2.15 " 9.0
2.42 " 0.5 60 ' 40 S 0.13 clear and
uniform1.0 " Thickener Composition( 27 "
W xpgcigpglo L B R ) Initial g1 4@ondition
1.07 Sodium Sodium Ionic1 34 after I mpg at ed
6 0\ Concen- Lauryl Lagroyl Stren Q; Ambieng)
20 ctration %‘n‘-%%ﬁ_%md iﬁ&%ﬁm “‘°1es/ L) T
9 27 5.02- 0 %ﬂ S0 1. 340 b4 clear andzﬁéﬁform
6.0 0. =" 40 1la .
1.07 Foparat ed " " 1.88 separated
' 8.0 .. . 2.15 .
9.0 - " -2.42 "
0.5 60 40 - 0.13 clear and uniform
- 1.0 " " 0.27 "
- 2.0 . . 0.54 .
3.0 . . 0.81 . .
4.0 " . 1.07 -
5.0 . . 1.34 separated
6.0 » . 1.61 .
0.5 80 20 '0.13 clear and uniform
1.0 . . 0.27 .
2.0 . . 0.54 .
o 3.0 . . 0.81 "
A 4.0 . - 1.07 separated
5.0 . . 1.34 »
0.5 100 0 0.13 © clear and uniform
1.0 . . 0.27 " :
2.0 . . 0.54 .
3.0 . - 0.81 separated
4.0 » . 1.07 »
p.

(I)Sample is very cloudy. Although no distinct phase separation
was seen, this sample was predicted to probably separate
in the next week.



5.0 | T 1.34 " 0.5 100

0 0.13 clear and uniform1.0 .
0.27 ~ " 2.0 " " 0.54 - " 3.0
0.81 separated 4.0 21:7 1. 07 T

1)Sanple is very cloudy. Although no distinct phase separation was seen,
- this samyee itfportiantiec 'ofd the Neveablof $OdM Lavtdyle savdostifite 27 The

i nportance of the level of sodiumlauroyl sarcosinate in the thickening °
addint ithe ithilckening ddditdveatied fluy thiee demonstritied Hy tHee dbtisn in Tabl e
B show that as ionic strength increases, the ratio of alkali nmetal salt of -
an iml MableuBf.at EhesddtaminaMaples B show) thatt las diondlc stxtemigtdal t of an

N-al kyl, N-fatty acyl ami no acid (sodium | auroyl sarcosinate) nust

dednsreasesy Shenirdtdonafe alkaddn mesadosalitoef an alksmukfate ckening
S S Sl AR BT T, B B L
2S5 SR g AR VB Lo R B e
Eg’;tlo) obt a1 ié)cablf bjeach @ﬁﬁé%gtoébgpss (u[t:e>§r ]i)%‘?%%tattﬂféﬂniqig%' 00
" additive 16\RA’ Al table also demonstrates a general trend

toward higher available“viscosities as the ionic strength increases

and the aforesaid ratio decreases, at a constant level of thickener y)

in the bleach composition.

_ Table B
Ionic Surfactint Surfactant o
Strength (M/L) Ratio by Wt. % Viscosity at 70 P

0.67 - (2) 3.00 18.5 cps (== 21°C)
0.81 19.00 ' " separated '
. 15.67 - " W
" 13.28 . 45.5 cps
1.08 . 5.66 . separated

. 4.00 " "

. 3.35 » -

. 3.17 » -

. 3.00 " .

" 2.70 . "

. 2.57 . 25.0 cps t}
. : 2,33 " 44.0 cps
1.62 2,33 - separated

. 1.85 . .

. 1.50 » "

. 1.32 " .

» 1.22 " 451.7 cps

. 1.00 " 7.0 cps

2.16 1.13 " separated

- 1.00 . "

” 0.89 " -

» 0.85 . 1,600.0 cps

. 0.82 . 1,625.0 cps

2.70 1.00 » separated

» 0.82 n . ]

. 0.72 " "

" 0.69 . .

. 0.67 . 1,200 cps

3.00 (3) . 145 cps

(1) Ratio of sodium lauryl sulfate to sodium lauroyl sarcosinate.
(2) 100% sodium lauryl sulfate. C
(3) 100% sodium lauroyl sarcosinate.



é

" - 15. 67 " 13.28 45. 5

cps 1.08 . °  5.66 separated 4.00

T . . 3.35 " élgg ' " E 3. 17
" 3.00 Co " 2.70 . " 2.57

" 25.0 cps " 2.33 " 44.0 cps 1.62

2.33 i ' ' separated " ' 1.85

"o 1 .50 " 1.32 "o

1.22 S

7.0 cps 2.16 The tota} E%nceéééaZiSR of - £fe thickenin% '%ﬁ%&iﬁfl 00

0.85 composed of anionic ﬁurfaggant components (A) and gs)

in, & aguédis miRture of the nix@@ anionic surfactant
sepqiated 0. 82 0.72

composition is not parfiéflarly critical dnd can be choser "
0.67 1,200 cps 3.00 (3)

145 cps (1) wth orejas@dtqntheuvyuoaitnt eewzsemlemhslaﬁrblyé intendedat e.
(2) 100% sodium | auryl sulfate.
end product and the concentration requ1rements of the
hypochlorite compound in the end product bleaching composition.
For example, because the concentration of the alkali metal
hypochlorite for a drain opening comoosition is preferably
in the range of from about-S.O% to 6.0%, an agueous solution
of the thickeﬁing additives may provide enough water to
dilute the starting.unthickened agqueous hypochlorite solution
to wiihin the desired concentration. To obtain.the desired
concenttation, water may also be added to dilute the aqueous
alkalz -etal hypochlorite solution or the bleach composztxon
concenttate at any time during manufacture. wWhen other
components such as sodium hydroxxde, sodium silicate,
( etc., which may be'included in the composition, are added

as agqueous solutions, the amount of water added with these

other oomponents should also be takén'into'consideration.

When the mixed anionic surfactant composition is

in the form of an.aQueous solution or emulsion, the amount

of the thickening additive should not be so great that

the viscosity of the composition is too high to be handled

conveniently when being mixed with the agueous solution

of the hypochlorite, for example, during pumping, pouring,

-



(3) 100% sodi um | auroyl sarcosinate. The total concentration of the

t hi ckeni ng addi ti ve conposed of anioﬁﬂ_ surfactant conponents (A) and (B)
in an aqueous m xture of the m xed anionic surfactant conposition is not
particularly critical and can be chosen with regard to the viscosity

'rfquirenents of the intended end product and the concentration requirenents
ot the hpbsingerete.cofpothe pthexmehand,ptdeuconsentsutienc@fpositi on. For

exanpl e, ﬁ cause the ncentration of the alkali nmetal hypochlorite for ‘a
drai n opk fﬁg’ﬁgﬂﬂoﬁpégﬁ 'FfiﬂréPéE§5E9 Bho ddP&ﬁg Qﬁ'quﬂﬁzﬂﬁ?H 3.0@%to
6. 0% : . : e R

carer CooBBHERER.AE EharRaRhe ivFBREARD HBORLSHE alR e P, o
vt or ebEoftEst | 69e8ERTEBn g Rlonk) oF upRobdy, BERSHA AR ochi or 1 e

sol ut i 0r\raﬁiﬁgﬁimsaﬁane%aesit%ﬁn the"arBLha! gifa}ﬁaﬁ% ?ﬁé@d ng -

manuf act ure. .When ot her  conponents such as sodiu , sodi-um
S'|'Catebyeiﬁe,oﬁhb?hcaﬁﬁtQQubﬂQEUdﬂﬁd'QhEhQi%%@&Q%HtH@%&r@@ecﬁﬁded as
aqueous sol utions, the anmount of water added-with these other conponents
shoul d athe aquéousenthitkendingi ddditiive. c slitgom >R &iix@mgC surfactant
conposition is in the form:of -an aqueous solution or ‘emul sion, the anount
of the tpurpesesg tHdckenénghadldtive presengr dat anhaiguevasyisvdatiion of the
conposition is too high-to be handl ed conveniently whéen being nmixed with
the aque®tiseBslaipgnmay be in the range of from about 5 to about

50% by weight, although these ranges a:e'hot'critical. QJ

Preferably, the range is from about lo-to_abbut 40% by

weight, most preferably from about 15_to'ab§ut 30%. cOmﬁer-

cially available solutions of individual components (A)

and (B) are typically in the tangé of from abodt 25 to

40% by weight. | : | Q)
A particularly useful thickenéd 1iguid.composition,

according to the invention for clearing éiojged drains,

is as foilows:

WEIGHT PERCENT

Broad Preferred w
alkali metal hypochlorite 1.0-10.0 3.0-6.0.
alkali metal hydrpxide 0.5-10.0 1.0;6.0
~ alkali metal silicate 0.0-5.0 1.0-2.5
thickening additive 0.1-6.0  0.5-4.7
water | q.8. 106 g.s. 100

Most preferably the range for alkali metal hydroxide is:
between about 1.0 to about 2.5% by weight, and for the

H



of the hypochlorite, for exanple, during punpi C)pourlng, m xi ng, etc.
On the other hand, the concentration of thickenfng additive in solution
shoul d ‘not be- so | ow that addition of the mxed surfadtant conposi-tion
prOV|des product bl each conpositions of inproper specification. Taklng into

consi derat | qh {difer{ iy Mady s 1l Bethiedtl WO d @Cﬁ WoutO S loy! and

the viscosity t he aqueous thlckenlng a tive conp05| on for

M xi ng pur paseight Ni oleni prbpotdiione of avditiniid) gt AGLANLS cORIPeniedt O
emul sion may be in the range of from about 5-to about 50% by wei ght,

al t hough t hethd) ramdjetB)rin rite duhiickeniingPrdidiible conpomentyof ther om about
10 to about 40% by wei ght, nost preferably fromabout 15 to about 30%
Conmer - ci alsgﬂ%lhm@lwiﬁq seonpesitions are mm Pxovdde (B) are
typically in the range of from txnn 25 to 40% b artlcularly
'useful t hi cleRFPIYchi tERFIIY throthescanas _f ¢ qﬁhe‘% -"ip

o "ot o T ot ety ) ot N T N %Sxea wdféif de
?h?c&gmong a@%‘%?svleta{gr?l ”ﬁ;‘&w bf%%t Eéle@rg.ng ‘F]\ﬁaﬁos r5m0 latets 20

q.-s. 100 Qe H¥ktions, or in the preferred range of from about

150 to about 250 cps when the composition is intended

for clearing clogs in vettical pipe sections, and to provide

a half-life of the hypochlorite concentration of about

three months, pteferably six.months, as measured by a

percent hypochlorite loss pet day, calculated by the follow-
ing equation-

s Average §$ MOC1 Loss/Day = SMOCly-%MOCl, 100

iMﬁCII Number of days
where M = alkali metal and MOCl

1" initial concentration
and MOClF = final concentration. Using the formula, an
average loss per day of about 0.28% corresponds to a six
month half life, while a value of 0.14% approximately
corresponds to a one year half life of the hypochlorite
concentration. Furthermore, the total thickening additive
concentration,in the hypochlorite com9051tion and the
proportions_of cooponents {A) and (B).in the.thickening
additive, are chosen to provide a product shelf life of
about three mooths as meesured by the phase stability |
of the product stored at temperatutes withih_the_range

*%

of from about 60°F to about 90°F, i.e., the hypochlorite

* at 20°C
** about 15°C %0 about 33°C



Most preferably the range for alkali neﬁg hydr oxi de i s between about 1.0
to about 2.5% by weight, and for the i ckening additive between. about
0.3 to about 3.0% by weight. The proportions of anionic surfactant v |
- conponents (A) and (B) in the thickening additive donmponent of the stable |
‘hypochl orite conpositions-are selected to provide a product viscosity in

Lhe ranggo mﬁgosae%abwwﬁoiosagayht@gngssaimfzeh%b agedTanRq! 30 to,

. 100 cps, he conposition.i S 1nten for clearin ogs I'n 1ateral

pi pe secigitored @t kBohheepeatuee.r ange of from about 150 to about 250 cps
when the conposition is-intended for clearing clogs in vertical pipe
sections, andThesprcrﬁderaahaEfvﬁsbesdtythudhppasblctutdld&qgentratlon of
about three nont hs, preferably six nonths, as neasured by a percent
hypochlocﬂnebbosshéevedayy anycoumbes Of pnubﬁohmdwnsung componentsiver age
% MOCl Loss/ Day = L where M= alkali netal and [err] = initial
concentréﬁﬂoﬁnﬂndsPer Pe “ﬁPP&F UGﬁG@ﬁtP&FFGH“BGFantﬁ@ﬂﬂ&ﬁﬂﬂ%ﬁ an v’
aver age S 0, 28% car,r to a six nmonth half life,
o a0o URTTaRa 7148 sPr bhefueRes  BRRI RIS e R aou Ao S hal 11 1o of
t he hypochl |t c n. eF herqne | ning additive.
) concentratigh |§°§9§ %QE hkgrl e!§%n§3§§9|8%ea§& %ﬁghﬁﬁ 5§ag'ons of

conponentg %?% Pﬁsﬁs)dbEcE@SeBh'Cken'ng additive, are chosen to provide a
product she

The alkali metal hypochlorite component is generally

available as aqueous solutlons contaxning ;nywhere from QJ
about 10 to 20% aiailablé chlorine, preferably about 12

to 18% aéailabie chlorine. The alkali metal ié.preferably i
sodidm, bu£ may alsolbé potassium or lithiﬁm, or mixtufes |

thereof. As made, hypochlorite solutions obtaihed commer-

cially contain an'equimdla: concentration of the correspond- b
ing alkali chloride. With time the concentration of the
alkali chloride increases according to:
'MOC1 —="MC1 + 1/2 0,
‘The amount of alkali metal hypochlorite in the product | N

thickened bleach:éomPOsition can be in the range of from
about 0.5 to about 12, preferably from about 1.0 to 10,

and most pteferably about 3 to 6% by weight based on the
total composition and depending on the intended use.

As point;d out above, the drain oéening*cbmpositiohs'prefer-
ably contain f:am about 3 0 to 6.0% by weight of the alkali
metal hypochlorite.



‘about three nonths as neasured by the phase stability of the product stored
at tenperat.ures within the range of fron1aq9 t 60F to about [err] i.e., the
hypochlorite at 20C ** about [err] to about ?Err] . ), conposition will not
separate into different phases when stored at roomternperature. These

comna one o cEryftChls SN o SEF afelh Enat i e
s-lt :kne)lngt h of I ﬁ\% W&%@%@ﬁ'?%ﬁ@%ﬁﬁg’? FTévﬁg%%&ﬂté‘t‘?? b{e'ﬂ The
Soluti ons. coBUBRER 6B 48 GBI b VEIGRE, | i @r el Aty Cefom NSNS
preferably ab?ﬂttGZJBEﬁ 15y0 ?dﬁﬁP'fn&Mé}Sé@fall{ iffzé‘t&@&mm@éuis

preferably sodium but may al SO be potassium or hi um or® m xtures

thereof. As ypgey bypeeidgior t eptiedl pid fosr &Pt Ry ek TdeERire Chpetagsf@pt ain an
equﬁnblar concentration of the correspond- ing alkali chloride. Wth tine

t he concent rhyéooxbde t imed adddd um Hydroxixde ncrebsesres oof delng abkaMDXC [err]
"MCl [err] The anount of alkali netal hypochlorite in the product thickened
bl each conpométadbnhydrodides car beamgedf from o

| When the compositions are intended for use in applica-
tions in which they will come into contact with metals,

for example, liquid drain opener compositions, an alkali

metal silicate corrosion inhibitor up to about 5% by weight
may also be present. Suitable amounts of the silicate

are within the range of from about 0.3 to 5% by weight,
preferably 0.3 to 2.5% by weight. BSodium silicate is

‘ preferred although potassium silicate can also be used.

e

Other optional adjuvants which are inert to the hypo-
chlorite bleaching agent and other ingredients of the
thickened bleach compositions of the invention can be -
used in small amounts, so long as they do ﬁot interfere
with the stability of the compositions, for instance,
perfumes and coloring agents in amounts up to about 1.0%

.by weight, preferably up to about 0.50% by wéight, can

be added to the compositions. Scouring agents and other
bleaching agents, etc., can also be included, preferably

in amounts of less than about 2.5% by weight, most preferably

in amounts of less than about 1.5% by weight.



about 0.5 to about 12, preferably fron1igﬁgt 1.0 to 10, and nost preferably
about. 3 to 6% by wei ght based on the to conposition and dépendi ng on the
intended use. As pointed out above, the drain opening conpositions prefer-
“ably contain from abott 3.0 to 6.0% by wei ght of the alkali netal :
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opener conpositions, an alkali metal silicate corrosion inhibitor up to

about 5%dentebhéledwying sbuwet popsent . Suitable anounts. of the sili cate.\; '
are within the range of fromabout 0.3 to 5% by ‘wei ght, preferably 0.3 to+
2. 5% by wei ghtTo Sorépareithe atkickepedf bleadhatompoght pohasthem silicate
can al so be used. O her optional adjuvants which are inert to the hypo-

chl ori t e agueeys ypeehltonite ctotutionreanchessimplyeminedkendsbbl each
conposi tions of the invention can be used in small anmounts, so |ong as they
do not irRefficient (stiring o With the PREVIGUELY; Prerarefd thinkening,

additive composed of the aqueous mixture of the anionic
surfactants (A)'and (B). Any other ingredients such as.

- the alkali metal hydroxide,.ilkali metal silicate, or
other optional adjuvants can first be added to the aqueous
solution of the alkali metal hypochlqziteiand stirred
to form a homogeneous mixture prior to mixing with the.
thickening additive. o o | o | o’

It h#s been found that a particularly efficient method
for mixing the thickening additive with the premixed agueous
solution of the alkali metal hypochlorite and any other
ingredients is to simultaneously pump the thickening additive
preparation and the premixed agqueous hypochlorite preparation
through a static mixer. It has also been found that the.
alkyl sulfate tends to be difficult to dispe:ée.if added:
to the hypochlorite solution first. It is advantageous,
therefore, to prepare an aqueous premix of the thickening
additives, which may be added to the hypochlorite solution
(or vice versa) in either a batch or continuous mixing-

process.



perfumes and col oring agents in anmounts upn?jﬁbout 1. 0% by wei ght,
preferably up to about 0.50% by wei ght, ca e' added to the conpositions.
Stourindg agents and ot her bl eaching agents, etc., can also be included,
preferably in amounts of |ess than about 2.5% by wei ght, nost preferably in
amounts of |ess than althet {Avéstinn wiildhhow be Bldusitrsted sy kheaghllowing
conposjtions include the aqueous al kali netal hypochlorite solution and

t hi ckeni ng addi ti VkeREreseasahives nonnddmihing examples: o6 spesific embadiments

function, the thickening REPY I i,de _a_deter- gent. or

cl egning functi on.éﬁorub%r égg?'ééﬁ"g %ﬁfge?\%%&{ﬁq\éé@ﬁscﬁﬁﬁ%{%goﬁ? _Hﬂ'é aqueous

hypochl orite sol utifventabnbas weml wsrrbye,devwhhewbimﬁvh exXahpiédd, with
e previous repare i ckeni ng additive conposéd o e aqUeous mixture

the p ly prep d thick g addit np d of t q t

of the anionic surSamples sA (¥9 BEn(cf B)respeytivdicvisd@s £ey erigusds)) as the
al kgl i, netal hydrggg-éieirh@id&i’é& flg{,airllé%g'%gte, or other optional adjuvants
uati o

can Tirst be added to The aqueous so of ,the alkali nmetal hypochlorite
and-stirred to forma honogeneous m xture prior to mxing with the

thi ckening additive. It has been found that a particularly efficient nmethod
for m xing the thilokdben§oblaiing examphes hallr Epaxts® cand-Ipercentdgesm? of
the al kali netal hypochlorite and any ot{]é?r ingredients is to

si mul t aneousl y purftF& R BhiRkatRishtadhpeite S8 athesriseq ipdicatedy xed
aqueous hypochl origyq R5ERSE Ay Weasurements are made at 20°C. f '

L : ~ Example 1
Aqueous thickening additives containing 6% sodium
- Jauryl sulfaﬁe and proportionate amounts of sodium lauryl
sarcosinate (both on a dry basis) as set forth in Tablg
1 were prepared using the following:

Bamposyl L-30 (1)

B Equex sp2)
(1) sodium lauroyl sarcosinate -~ 30% aqueous solution
(a product of W.R. Grace & Co.)
(2) sodium -lauryl sulfate - 30% agueous solution,
N _ (a product of Procter & Gamble d'ompany)

Five parts of the resulting thickening additives were
added to 95 parts of an aéﬁeous sodium hypochlorite composi-
tion,: The expetimental.thlckened bleaéh compositions
inclﬁded 1.11% sodium silicaté and 1.21% sodium hydroxide,
and had initial hypochlotité concentratiohs as reported

.in Table I. Over time the hypochlotite fon concentration
decreased ainnoted. The ratios of sodium lauroyl sarcosinate
to sodium lauryl sulfate were varied as set forth in Table

I with the results as indicated.



through a static mxer. It has al'so been found that the al kyl sulfate tends
to be difficult to disperse if added to the hypochlorite solution first. It
i s advant ageous, therefore, to prepare;sgSaqueous prem x of the thickening
addi tives; which may be added to the h chlorite solution (or vice versa)

i‘'n either a batch or continuous m xi ng process. :The invention wll now
be illustrated by the follow ng representative, non-limting exanpl es of
sgecific enbodi ments of the thickenggpphegch conpositions according to tfhie

.invention as well as by several conparatrve exanples. Sanples Ato E (cf.
respective viscosity figures) are included for 'interest. I'n the follow ng
exanpl es, all "parts" .and Ipktiaht agmitiale onpin#) weiphhalbasi s, naotEsSs
ot herwi sBamplleatRatiol | vBsNaOCly Wiacositpnt$ NaoChudeistofity] Lysspasy 1
Aqueous t hickening additives containing 6% sodiumlauryl sulTate an
proportionate anmounts of sodiumlauryl sarcosinate (both on a dry basis) as
set forth ih Tabld2l.48%c prépdBed uganPShe f oBL3%i ng: HAngpsy| L- 309%r ri=’
Equex [err]g (1) fpjiun1|aurgy§4sarcggie§§e - 39%sgqueougg s /ytion £69%
pr oduct cﬁ_éNF% Qi?f?zébe.)sggl sog5ug£gaurylsfg7fate 153cpgaqueo?89%

D

sol ution, .
1:1.111  5.58 13 eps  3.33 15 cps .10%

In the compositions above, and in the examples that
follow, it is to be understood that the bleach compositions
contain an equimolar concentration of NaCl, a%_well as
a small amount of NaOH. Sodium hydroxide in a 50% solution
was added to bring the overall hydroxide concentration
to the values noted. The sodium silicate is a mixture
of 510, and Na,0 in the tatio.3.22:1'in about a 40% solution. o/
The results shown above are based 6h”foﬁrteen month storage
studies.

Example 2

'A:thickéhéd bleach composition was prepared as above
vwherein the ratio of sodium lauroyl sarcosinate to sodium o
lauryl sulfate was maintained constant at 1:1.25 and the
level of thickening additive increased as indicated.

The thick bieaéh'cdhtained 1.11t sodiﬁm silicate and 1.21%
sodium.hydroxidé ahd.the hypbchlo;ité céncentiations are
noted below. Tapie'II shows the'effeét of.inciéaéing

the level ot.thiqkening additivé on viscosity éﬁd ﬁaOCI
stability. -



Ca product of Procfeer & Ganbl e Conpany) Fiwe parts of the resulting
t hi ckeni ng .addi ti ves were added to 95 partzgég an aqueous sodi um

hypochl orite conposi- tion. The experimental thickened bl each conpositions
i ngl uded 1.111 sodium silicate and 1.21% sodi um hydroxi de, and had initial

hypothorlte concentrations as reportgﬁb!g fpble 1. Over tinme the

hypochlorite ion concentration decre oted. ,The ratios of sodium

[ aur oyl sarcosinate to §o§£§@ﬂﬁauripi§ﬂ‘ﬂate ggpétéq#led afinal 1 Fimal
Table | wit BaBRder o5y Ica OC1 35 ELﬁEQEEﬂlﬂE&EQEiE!

Fi'nal Fi nale NOQS4 Sanpl e Mal% % 2508ps Vi sc @sigoy 2%.820pls
Viscosity Loss/day A 1:1.429 5. 38 20 cps 3.39 19 cps
. 09% B 1. F . .81 13 cp$.02 3. 38 60 cpsl5 cp53.54 . 09%2.6 cps
1:1.250 5.44 17 cps 3. 37 15 09% D 1:1.111

5.58 ., 13 cp® 3.3308 15 cp$.08 10@9M1°Pﬁe conPodi& i 033 Salforps

and-Yh the exanples that follow, it is to be understood that the bl each
conposi tions contrhien rezudds Ehown abovenlarat based uien fidve wid one a snal
amount of NaOH. Sodi um hydroxide in a 50% sol uti on was added to bring the
overal | hydhalfdeonahee sitoataigen sttadites .val ues noted. The sodiumsilicate is
a mxture of [err] and [err] in the ratio 3.22:1 in about a 40% sol ution.
The resul t sExapplealdove are based on fourteen nonth storage

The following samples set forth in Table I1I demonstrate
w | the effect of increased levels of the thickening additive

. on viscosity of the thickened bleach composition.

 Pable III
(1) % Active (2) ~ Injtial
Sample Thickener $ NaOCl Viscosity

K@ H 1.899 4.79 452 cps
' I 3.798 : 4.88 2,940 cps
3 . 5.697 4.82 5,600 cps
K 8.550 4.82 13,000 cps

(1) Bleach premix comprised 52.42 parts'of final

U

thickened bleach composition having the NaOCl
concentrations specified. Final bleach composition
further contained 1.11% sodium silicate and
1.21% sodium hydréxide; on an active basis.
Thickener premix provided as an agqueous solution
such that it represents 48.58 parts of final
bleach composition.

(2) sodium laufyl sodium/sulfate lauroyl sarcosinate

ratio: 1:1.11.
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studres Exanple 2 A thrckened bleach conposrtron was prepared as ‘above

wherein the ratio of sodiumlauroyl sarcosinate to sodiumlauryl sulfate

was nai ntai ned constant at 1:1.25 and the | evel of thickening additive

i ncjeased as indicated. The thick bleach contained 1.11% sodiumsilicate .
and 1.21% sodi um hydr oxi de- and theahypochlorite concentrations are noted-

bel ow. Table Il shows the effect of inc a7|ng the I evel of thickening
additive on vrscosrty and NaOCl stabilit Table Il % Active Initial
Initial Final " Final Sanple Thi ckener NaCOCl Viscosity %
NaOCl Viscosity E 0. 54 - 6.07 -+ 25 cps 3. 60

22.5 cps F cpLarmsO. 81 6.02 60 cps 3.54 42.5 cps G
1.08 6. 08 137 cps 3.44 115.0 cps The results shown
above are based upon five and one half nonths storage studies. Exanple 3
The foll ow ng sanpl es set forth in Table 11l denonstrate the effect of -
i ncreased | evel s of t he Fg k ﬂ add tive on viscosity of the thickened
bl each corpostti on® $4BP eI gEeRge bleach contaiping gamppsiftyon

Thi ckener (2) compri%ihgO&h aqueous soliMit$onsofyan alkali metal
hypochlorite, an alkali metal hydroxide and a two-
component thickening additive, the thickening additive
components being (A) one or more alkali metal salts
of N-alkyl, N-fatty acyl amino acids, and (B) one or )
more alkali metal salts of alkyl sulfates; the v/
component (A) and component ‘(B). proportions being so
correlated with the ionic strength of the composition,
and the amount of thipkening additive being so

- selected, as to providé_a-bleach'containing cbmposi- :
tion which is stable and has a viscosity at 20°C of

at least about 25 cpsﬁ oo

A g



H 1. 899 4.79 452 cps | 3.798

4. 88 , 2,940 cps J 5. 697 _ 4.82

5; 600 tps K 8. 550 4.82 13,000 cps (1)

Bl each premi x conprised 52.42 parts of final thickened bl each conposition
havi ng the NaOC concentrat+ ons specifiegs i nal bl each conposition further
contairned 1.11% sodiumsilicate and 1.21% sodi um hydroxi de, on an active
basi s.” Thi ckener prenix provided as an aqueous sol ution such that it
represents 48.58 parts of final bleach conposition. (2) sodiuml auryl
sodi unf sul fate lauroyl sarcosinate ratio: 1:1.11. CLAI M5 1. A stable

t hi ckened bl each contai ni ng. conposition conprising an aqueous sol ution of

an alkali metal hypocHori e gempegdtionerf| Chpdoti HbegRdN, (Ahois at
conponent thickening,additive, the thickeni itive conponents being (A)
one .or nore aIkaafa%étgpesgpﬁPqHP%NggI%ﬁFP“%gfzggbzacyl_anino aci ds, and
(B) “ofie or nore alkali metal salts of alkyl sulfates; the conponent (A) and
conponent (B) proportions being0so correlated with the ionic strength of
t he conposition, and the agpuutabL kacEgniQgcagdh&ivqlg?ing so sel ected,
as to provide a bl each cont @ ni ng canposi 2
| - R |
wherein Ry is a linear or branched chain lower alkyl of
- from 1 to 4 carbon atoms, R, represents a hydrocarbon
v | o
. [}
chain of the fatty acyl group Rz-é- having from 7 to 17
- carbon atoms, and M is an alkali metal cation and (B)
is at least one compound of formula (III):
Ry80, 7MY (111)

_—

O



tion which is stable and has a.viscosEggtat [err] of at |east about 25 cps.
2. The conposition of aim1l wherein (A is at |east one conpound of
fprpula (I'1): [err] wherein [err] is a linear orxbranched chai n | ower
alkyl of from1l to 4 carbon atonms, [err] represents a hydrocarbon chain ef
the fatty acyl group R2-C- having from7 to 17 carbon atons, and Mis an-
al kal i nanhérein|R§1naptq§§htmsaaﬂiheaxtownbranchedndlt&lfotnﬁkam(III)
lerr] (rren) 39 wherein R3 represents a linear or branched al kyl of
from8 to 18 ca then 1& sarboanatomiss andpMedsods| previousdy defined.

conposi tion of cIa|n11 or 2 wherein the ionic strengy? of the conposition

i s about equal34 o b8 ¢Epesition ¢fclain Jeop flequation [err] =

019353 P T R 1ob 3 R R T | o o

CO"pos't'fﬁhﬁkﬁﬁgfﬂiﬂdE é%e 1c%é@h%@e%® ?gﬁﬁgqgsntra- tion of the h;

t hi ckening additive 1s i'n e rang about 0.3 to about 10% by 7
wei ght of the total conp05|t|on

= 0.0269x + 0.3457

whereiq/ﬂgis the ionic strength of the composition and
x is the present weighﬁ of (Aa) in the thiékeﬁing hdditive.

4. The composition of claim 1, 2 or 3 wherein the concentra- o
tion of the thickening additive is in the range of from
about 0.3 to about 10% by weight of the total composition.

5. The camposition of claim 2, 3Qr4whereinR1 is methyl,
.Rz is a saturated hydrocarbon chain of 9 to 13 carbon
atoms, Ry is a linear or branched alkyl of 10 to 14 carbons, g
and M is as previously defined. |

6. The composition of claim 5 wherein (A) is sodium
lauroyl sarcosinate, (B) is sodium lauryl sulfate, and
the alkali metal hydroxide is sodium hydtoxidé. )
7. The composition of any of claims 1 to 6 wherein the viscosity o
range is between about 25 cps. to about 5,000 cps.

8. The composition of any of claims 1 to'7\drnein'ﬂr=thﬂﬂczung
additive is provided in the form of an aqueous solution
or emulsion, the concentration of the thickening additive
being in the range of from about S5 £o about 50% by weight
of the to£31 éolution or emulsion of the thickening additive.

-
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5. The conposition of claim2, 3 or 4 wherein [err] is methyl, [err] is a
sat urat ed hydrocarbon chain of 9 to 13 carbon atons, [err] is a linear or
bt anched al kyl of 10 to 14 carbons, and Mis as previously defined. 6.
The conposition of claimb5 wherein (A) is sogiumlauroyl sarcosinate, (B)

is sodiumlauryl sulfate, and the alkali ne hydroxi de is sodi um
hydroxide. 7. The conposition of any of claiml to 6 wherein the viscoity
range is between about 25 cps. to about 5,000 cps..8.. The conposition of

any of clains 1 to 7 wherein the thickening addltlve is provided in the
f-orm of an aqueou$.sol &t isbhelf-sdablei shickienedoaqgueoust ldquid eRkali

t hi ckeni ng addi ti }ﬁetm' ?ploen%%mn%qe%fcnfihgmc%h@wsi%m %Bg:ghé‘i%gby

wei ght of the total saglytion or emnul sion i ckenin tive 40

9. A shelf-stable tﬁﬁékeﬁé‘@maeé?@msol Bqdod akordl i1 26 bl ww}gthpé’ru te

bl eaghi ng conp05|hhoalgguarmyﬂal ochadraikeyt 0.5 to about 12% by wei ght
of an alkali netal ggé r|te froma out Q to_about %&Zﬁ y wei ght of

an alkali netal hydro STl °P§ 0% PYs¥edghkePiht of an
al kali netal sillaatalkaﬂd @dkaa hwaraaﬁﬂeqent t hi ckeni ng additive, the

thi ckening addi tive cRERONGALH RELAE 6kooUBol T By?WsTgheBrlen®a! 1S Of
' alkali metal silicate, and
(d) a two-component thickening additive, the
thickening additive components being (A) one or more
\ " alkali metal salts of N-alkyl, N-fatty acyl amino
acids, and (B) one or more alMg%} metal salts of
alkyl sulfates; the component (A) and the component
(B) proportions being so correlated with the ionic
strength of the bleach composition, and the amount of
_ thickening additive being so selected, as to provide
N\ a bleaching composition which is stable and has a

viscosity at 20°C of at least about 25 cps.

LU I



acids, and (B) one or nore alkyl metal salts of alkyl sulfates; the
conponent (A) and the conponent (B) proportions being so correlated wth
t he{ionic strength of the bleach conposition, and the anmount of thickening
additive being so selected, as to proyide a bl eachi.ng conposition which is
$table and has a viscosity at [err] at | east about 25 cps. 10. .

The conposition of claim9 wherein the alkali netal hypochlorite (a) is,
fromabout 1 to about 10%the al kali netal hydroxide (b) is from about 0. 5
to about 10% and the thickening additive (d) is fromabout 0.1 to about .

6% . -sai d conposition having a viscosity *in

t he range of from about 25 cps to about 400 cps, ‘a half-life of the alkali
nmet al hypochl orite concentration of about three nont hs, and a phase .
stability of about three nonths. * at [err] ~ The conposition of claim9

or 10 wherein the ionic strength of the_bleach.conposition i s about equal;
to or less than the value predicted by the equation [err] = 0.0269x + 5;8'
0.3457 wherein [err] is the ionic strength of the conp05|t|on and x is the
percent weight of (A) in the thickening additive.

10.  The eonposition of claim 9 wherein the alkali
metal hypochlorite (a) is from about 1 to about 10%; the
alkali metal hydroxide (b) is from ‘about 0.5 to about
108, and the thickening additive (a) is from about 0 1l

to about 6%, _ _ _ - . said composition
. _
having a viscosity in the range of from about 25 cps to
about 400 cps, a half-life of the alkali netal hypochlorite
concenttation of about three months, and a phase stability
of about three months.
* at 20°C
o

* C L M § *



2. The conposition of claim10 or 11 erein (A) and (B) are as in-claim

2 and J[err] is nmethyl, [err] is a satur hydr ocarbon chain of 9 to 13
garbop atons, R3 is a linear or branched alkyl of 10 to 14 carbons, and M
I s sadirum 13. The conposition of claim 12 wherein (A) is sodium

taliroyl sarcosinate, (B) is sodiumlauryl_ sulfate, and the alkali metal
hydr dxi de i 41sodi um conpes ition 9& ¢l 9 t 510 MerRin e igRif 9 o 13
‘wherein the al kalj.  nefal f

hypochl or i ' baut_ 1. bout 10%
e ol Kal | SEReRSHY b E0e HERS Sompoatiitn of8 SR artia td RE ol cal s

retal silicate ( | S, {10 Y hi ckeni ng additive
(d) is fronf%%%uﬁﬁ? 5‘"?% %ﬁf%ﬁdﬂ%é&%% g%%gs%%n of any of clains
9 to 14, wherein the viscosity is between about 25 and 5,000 cps. 16.

The -conposi ti 2f gogveet /@i 3%sP to 15 wherein the alkali netal
hypochlorite (a)~is from3 to 6% the alkali metal hydroxide (b) is from
about/ 1 to about 6% the alkali netal silicate (c¢) is fromabout 1.0 to

about 2.5% and twheté@inkAnisotheldionie fthength rofn tlewonpdsittdarbout 4. 7%
43 17. The conposition bf claim 16 wherein the alkali metal hydroxide is
from about &nd@oxabsuth@.pescent tweight ckEn(Ay iridthe hickening asditives to
about 3% 18. The conposition of claim14 wherein [err] is_nethyl,

12. The composition of claim 10 or 11 wherein (A) and (B) are as in claim 2

'amiﬂlksneﬁiyl,Rzisasammtedhydxocarbonchajnontolacazbm

atoms, 83 is a linear or branched alkyl of 10 to 14 carbons,

and M is sodium;

13.  The compositibn of claim 1o wherein (A) is sodium

lauroyl sarcosinate, (B) is sodium lauryl sulfate, and

the alkali metal hydroxide is sodium hydroxide.

LN 14. The composition of any of claims 9 to 13 wherein the alkali
metal hypochlorite (a) is from about 1.5 to about 10%,
the alkali metal hydroxide (b) is from about 0.5 to about
7%, the alkali metal silicate (c) is from about 0 to about
3% and the thickening additive (d) is from abogt 0.5 to

N/ about 5%.

15. The composition of any of claims 9 to 14, wherein the viscosity
is between about 25 and 5,000 cps.

16.  The composition of eny of claims 9 to 15 wherein the alkali
metal hypochlorite (a) is from 3 to 6%, the alkali metal
hydroxide (b) is from about 1 to about 6%, the alkali
metal silicate (c) is from about 1.0 to about 2.5% and

the thickening additive (d) is from about 0.5 to about
4.7%.

L



[err] 1is a saturated hydrocarbon chain of 9 to 13 carbon atons, [err] s a !
l'inear or branched alkyl of 10 to 14 carbons, and Mis sodi um 19 The
conposition of claim 18 wherein (A) is sodiun1|auroy| sarcosinate, (B).is !
sodi um lauryl sulfate, and the alkali metal hydroxide is sodi um hydroxi de.
20. A conposition as clainmed in clai ?gr 9, substantially as descrihed
I n the foregoi ng Exanpl es section. ' S : s

17. The composition of claim 16 wherein the alkali

metal hydroxide is from about 1 to about 2. 5% and the
thickening additive is from about 0.5 to about 3%. s
18. The composition of claim 14 wherein Rl is methyl, -€§
R2 is a saturated hydrocarbon chain of 9 to 13 carbon

. atoms, R3 is a linear or branched alkyl of 10 to 14

carbons, and M is sodium.

19, The composition of claim. 18 wherein (A) is sodium
lauroyl sarcosinate, (B) is sodium lauryl sulfate, and

the alkali metal hydroxide is sodium hydroxide. o/
20. A composition as claimed in claim 1 or 9, :
substantially as described in the foreg01ng Examples

section. '
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