P12739 LI QUI D LAUNDRY DETERGENT BLEACH COMPCSI TION This invention rel ates
to liquid |aundry detergent conpositions. Mre particularly, this 5
invention relates to |iquid,detergent conpositions.containing a 8dai3% sed
bl eaching agent. Preferred non-aqueous |iquid | aundry detergent

conpsitions are those which are easily pourable and which do ggz wh

added to water and to the use of these 10 _conpositions for Agﬁkg :;:};lHL
soi l ed fabrics. Liquid nonaqueous heavy dut%-laundry det ergent .

conpositions are well known in the art. For instance, conpositions of that

type may conprise a.IF_Jgiisgﬁng o ' | C %ﬁégﬁthQETSEd 15

particles of a buildehtik5 D ¥ urﬁgiﬂbﬁf%ﬁm@%ﬁ : nos. -

4,316, 812; 3,630, 929; 4, 264,466, and British patents nos. 1,205,711,

1,270, 040 and 1, 600, LU [ o | ed to be 20
S8Ls, Pt RGNS, 8 PLIETCIghES

nore convenient _to enp iry ed or tTcu e products and,
t heref ore, havedeBargeagbseaposiitifonmur Mate partsicwlarlyheyhise readil y-

measur abl es_spegdikisdons elad dsn td1eL AR Ve r g PG RDOS 1 RELAY easi |y -
applied in concentﬁated 25 ngchnw or_ dispersions to solled areas on
garments to be F20A3&PER9aftd S Hﬁiﬁﬁﬂnﬁ%%ﬁgk%ﬂﬂiQ?@@“usd%F??eBEEpr | ess

- storage Space..ﬁddFaQQeahbylihhﬁdiﬂaﬂnﬂnyﬂdﬁﬁﬁiﬁéhﬂﬁbbﬁWWEtiﬂﬁgraﬁéated in
w thout “deteri ofpeanvBtER ArtlieRbiaR bl el Min SicH 48R3, 88T, 17, e
manuf act ure of PaeR| adhigdeboewabganianst dudihe yse miigbhesey are possessed
of many adygnt agefipe¥ehibikt 2oy @1eMHildd WA redRdbkics.
Liquid nonaqueous heavy duty laundry detergent. (ﬁ?
composibtions are well known in the art. - For
instance, compositions of that typé'may comprise a
liquid nonionic surfactant in which are dispersed
15 particles of a builder, as shown for'instance in the
U.S. patenbs nos. 4,316,812; 3,630,929; 4,264,466,
- and British patents nos. 1,205,711, 1,270,040 and
1,600,981. _
Liquid detergents are often considered 8o be
20 more convenient 4o employ than dry powdered or
particulate products and, therefore, have found
substantial favour with consumers. They are readily
measurable, speedily dissolved in the wash water,
capable of being easily applied in conéenhrated
25 solutions or dispersions to soiled areas on garments
8o be laundered and are non-dusting, and shey usually
occupy less storage space. Additionally, the liquid
detergentis may have incorporated in their formulations
materials which could not stand drying operatiohs
30 Without deberioration, which materials are often
desirably employed in the manufacture of particulate
detergent products. Although bhey are possessed of
many advanbtages over unitary or particulate solid
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P12739 2 products, liquid detergent-s often have certain inherent
di sadvant-ages too, whch have to be overcone to produce acceptabl eP12739
eommerci al detergent products. Thus, sonme such products separate out on
storage and 5 ot hers separate out on cooling and are not readily -
redi spersed. In-some cases the product viscosity changes and it becones
either too thick to pour or so thin as to apgear watery. Sone cl ear
products becone cloudy and others gel on standing. 10 Li quid
detergent conpositions often include, in addition to the detergent active
i ngredi ent, one cPre@uetdet bigehd daBergesisopfigpubaNescetiaidf the nore

i'mportant of theanhéﬁeﬁsra§s9av§ﬁa§§€§ruaapeahcanﬁaeetualbeleaama@me
benefit, is the class o e _0x

bl eaches, of mhlcﬁ°SBH?éﬁFﬁe?ﬁﬁ?BgébﬁﬁngPVBFgf gisgﬁgﬁég?Pgupﬁp CSFéferred
exanple. It is meThuknosumensubb produbas, sepasahet bak, onhetpeagal &ndxygen

oweve | hya agenhRr oy ARorepecal bACeBBLING dRh Ttk RoR0R R dy

al ways present |nrqdiaparssdhlsIanQOE?aFﬁ§esThh§ Eéééﬁﬁésﬁﬂ§6ﬁsé@§Urs even

in the presence oy Qh&éshaast iKaBQE:SmeQSeB’.HﬁeEaTuSoOthfieﬁcth@tht weeBo
hydr ogen per oxi de and the activator 25 . is _slower than tBqu g%§95|t|on

of hydrogen peroxiBénpdsciPaRRBRAL Tﬁéeégtlvﬁp?eoFlEQFapég Megh
even at room tenpgLaadycanandaBegebgbanbnaksgudihigty of active oxygen is

| ost 3gefore @ﬁf g'ga;gt can- peadgaChuaLgEnkY cbiipbedniohs' BRsbaMAAYES Of

, in addistion to the dehergenh active ingredient, one

N or more detergent addltlves or adjuvants. One of Bhe
' more important of shese, in terms of consumer appeal
and actual cleaning beneflh, is the class of bleach

15 agents, especially the oxygen bleaches, of which
sodium perborate monohydrate is a particularly
preferred example. I& is well known in the art that,
in eolution, the persalt oxygen bleach releases
hydrogen peroxide as the active oxidising agent.

20  However, hydrogen peroxide is readily decomposed by
catalase, an enzyme always present in nasural soils
and stains. This”decompbsition occurs -even in the
presence of bleach activators, as the rate of
reachion between hydrogen peroxide and the activator

25 is slower than the decomposition of hydrogen peroxide
by catalase. The achivity of catalase is very high,
even at room temperéhure;'and a subshantial quantity
of achlve oxygen is lost before catalase can be
deactlvated by 1ncreas1ng the hemperature of- she

30 washing bath.



3. One approach to solving this problemhas been to use an excessive amount
ot her peroxide bl eaching agent, e.g. an anounplpesgrally 2
mes that which would be required to 5. ef fectively bl each

of perborate or
"to 4 or nore ti

the soil or stain in the absence of peroxide deconposing
nes nol ar excess relative to the nunber of noles of bleach

to 4 or nore ti
actfvatot-. It

conpound capabl
bl eachi ng agent.
assigned to Col
range of inhibi

hydrazi ne and pR&HA Pliedaching

enzynme and al so 2

has al so been proposed to ca3ry out the 10 bl eaching Wi th
an aqueous sol ution of peroxide bleaching agent in the presence of a '

e of ihhibiting enzyme-induced deconposition of the

Th@@eI3RFIQiRhHﬁ°1§QﬂXiﬁHKhhrﬁ(Eﬁmblemnhh$kheem bond

G Al d 9 v éj&ﬂm Pfgfé vely wide
t or canpounds, |nca}mu %‘%’o&é exanpl e, dﬁééyl am ne salt,
'saﬁ-t%- %MQQI&R werpﬁmblz and

pol yphenol s, anﬂhoOMthrS ,mo?}& Wﬁhﬂes’ishhéﬂf IwHicH QiR U e CARPSIdd Of§ 20

incorporatén
i nhibitor To

Eﬁ& !er a %Bte |nqﬁg§n|c pg&ﬁﬁ%ggﬁ$hﬁ$aﬁ;n%ﬂggggééﬁ?d FT

conposi tions WhIO(fh petr@orrm aleednipod iy tertzyme:txﬁa)wmb‘o Mred 4 tdere a

beachi ng that tRQe denkyi; qu! ffective in
conposi ti ons coﬁt%al nr&ﬂmetso og%rc?ﬁ%g&t%lssvat orldﬂhz (HRRRE 2 oxi de
bl each. Further A9A€S ©. SbﬁﬁﬂﬁhﬂaQ$HM§¥qu)states |n colurm 7, lines 25 to

29 that in the

case Qfy. Imé@r@g)g@rge@, %J-F £ &&]%ﬁ%ﬁ%%ﬁ/q{@gum of 30

I nhi bitor 8mmggll Jfrom.,about O. % by weli

COI'T'pOSI tio

15

20

.25

30

ng with an aqueous soluhlon of peroxide
bleaching -agent in thé presence of a compound capable
of inhibiting enzyme-induced decomposition of the
bleaching agent. Thus, U.S. -patent 3,606,990 to
Gobert and Mouret and assigned 8o Colgate-Palmolive
Company discloses a relatively wide range of
inhibitor compounds, including, for example, -
hydroxylamine salt, hydrazine and phenylhydrazine and
Bheir salts, substituted phenols and polyphenols, and
others, as well as various dehergent compositions

" incorporating the water soluble'inorganic peroxide

bleaching agent and the inhibitor compound. However,
there is no teaching of liquid detergent compositions
which incorporate the inhibihor-compounds-nor is
there a teaching that the inhibitor éompounds would
be effective in compositions -containing a bleach
activator in addition to the peroxide bleach.

Purthermore, U.S. patent 3,606,990 states in
column 7, lines 25 8o 29 that in bhe case of
hydroxylamine sulphate’ the effective amouns of
inhibitor compound is from about 0.5 &o 2% by weight -
of the total composition. ’
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4. It has now been discovered that in the detergent Iiquid I tions of
S

this invention containing a water sol uble inorganic peroxid
agent of the persalt type the incorporation of veLy, limted 5

chi ng
anount s of

| ess than about .0.5% for exanple, 0.01 to about 0745% can effectively

I nhi bit enzynme-induced deconposition of the

bl eaching agent. It has been”

further discovered that hydroxyl ani ne sulphére Is highly stable in the.
conposition and does not at all 10 interfere with achivation of the
bl eachi ng system by cogv I sal. or,

accordance with the 3 EQ% ho% RBED, 4 % Bb%?%@ %%%h & h%ﬁo§Q§ Zgﬁg%lqu|d
| aundry detergenﬁ1§§w§o§pm99ﬁlh¢9n§rp§|hglé inyent#ios copbaioving a
surfactant, a nopgy@k eehanerhab%ghﬁee 9E¥69hd@D%QE%EhL%bkﬁb%th%f a
wat er - sol ubl e i nor
| ower the tenper 2
per oxi.de .i n520

melghf, based on

inhibiting the eﬁ
enzyme being preéenbmposﬁhaoaooEedhbabaeaehlﬁa agent. Cﬂhehahebbumes and
. speci fic enbodi i | t lsnventi on
may. be nore reag? %ﬁﬁggers 8&??§n$9ﬁwikgp wgggﬁéggasﬁgghéggcr%ptlon The
noni oni ¢ synthethegbigaﬁbébdéténgéh?scgup°§mﬁﬂ9ye@nﬂndpﬁ@ P& it @ldf the
~invention nmay belaaéreta.re wldﬁ ueﬁllefa&nafn %lfclabféomeu&@lﬁn et pyvel |

known and, fo
Agent s, Vol .

r
1,
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present invention t provid

ni ¢ peroxi de bl'eachi ng agent, a 'bleach activator to
Bezsalfli HPehBhE dRERIRQTAgiRn \ﬁaufl verypdigided dr ogen

aﬁ\auaeus o%0ldkis0 lahaan dbbmmoalseut f@ r0 bx“aﬁnp@.e45 onfarlcw by

L am. ne sal able of

YL R ST PTREIS SG PIEEIR T ET S ol

exa

BPVeBhianaL PRESA ) SahleBEPRCBIBER Red | 1655 by

IN_EFSCIEHCE Publlshemaeraﬁdrem WhCubeb@dan&eD&uahgmm@sp&@&ent

15

20

30

invention uhere is prOV1ded a nonagueous liquid
laundry detergent composlhlon, comprising ‘a liquid
nonionic surfactant, a mono or poly(Cy-C3)alkylene

'glycolﬂmono(cl—cs)alkylethe:, a waser-soluble

inorganic peroxide bleaching agent, a bleach
activator 80 lower she temperabture at which the
bleaching agent will liberate hydrogen peroxide in
aquequs solution, and from about 0.01 to 0.45 percent
by weight, based on the total composition, of an

‘hydroxylamine salt capable of inhibiting the

enzyme-induced decomposition of the bleaching agent, -
the enzyme being present in the soiled fabrics.

~ Other features and specific embodiments of the
invention will be apparent and the invention may be

- more readlly understood from the following detailed

descrlptlon.-

- rhe non;unic synthetic organic detergents
empioyed in'ﬁhe"praéuiée of the invention may be any
of a w1de varlety of such compounds, which are well
known and for example, are described at length in
the text Surface Active ‘Agents, Vol. II, by Schwaruz,
Perry and Berch, published in 1958 by Interscience
Publishers, and in McCutcheon's Detergents and

are escrlbed at length.in the text Surface Active



P12739 5. 10 to 18 carbon atons and wherein the nunber of nols of

| oner . al kyl ene oxide (of 2 to 3 carbon atons) is from3 tq 12. O such
materials it is preferred to enploy those wherein: the MQﬂﬁﬁzéﬂ%anol is a
higher 5 fatty alcohol of 10 to 11 or 12 to 15 carbon atonms and which
contain from5 to 8 or 5 to 9 |l ower al koxy groups per nol. Preferably, the
| ower al koxy is ethoxy, but in sonme instances,.it nay be desirably mnixed

wi tth propoxy, the latter, if present, us@ally, 10 but not necessarily,

bei ng.a mnor (less than 50@@ proportion. Exenplary of such conpounds are

t hose wherein the al kanol is of 12 to 15 carbon atons and mhlch cont ain

about 7 et hyl e B8xil8e carH9Bs asomsy@nd wheraddyddie Muhes SedorrSideMar k)
ég 7 and :VeOdQ_?_hl%]ye%aﬁk%le\Mél %Meodtdfﬂ S af63d3'&ﬁ6ct k’]fph s ﬁ!ﬁiﬂf‘ Cﬁﬂ )
npany, Inc e forner ondensat,i rodyct, of a of higher .

fatty al cohol §r8!7‘e|3a§‘|°ng}2abo§fc Cﬁ’o ec%#tfh 1{“ eo‘%e'{ 7 mol's of
et hyl ene OXI dem@udyt adols@t twive dedra o rtes;rmnjlaﬂg{anom uree thigieeei n t he;
carbon at n tty %%# t he nunbé

of ethyl % ég’ ragl?ﬁi’%glr ?stgﬁt%r a\?gr alges ;]gi“l{ 6f§5 &rﬁl gher ™ al cohol s
are pri mary alahdnarlhacbadmtaemmoas %ft%@chp!deﬁt  drychtkovwer | akkoXer gi t ol

(Regi st er ed T g;gty 15- $re AN Jidid 1wy Q1kwiy p§ which are
| i near second ){)@[5%5 hol oxylrat es ma?'g Uni on Car bj de)hCor The

former is m x@& X ox PIudk |1<§h Sm“tﬁjdd’csqﬁncﬁsft okt Ay e, e (AP 1Y near
secondary al kﬁaqbd\mwtllgﬁ pidpoxf, el |lertssaxy) dif aukddien ) aldwalBP, is a

stmlar pr&du%t tx VXechesgsarTrDillsy ,Ofbeefnrallaer}neinogr' dﬁ.éjs?é %ér?afdffj _
proporhlon. Exemplary of such gompounds are those g)

wherein the alkanol is of 12 to 15 carbon atoms and
which contain aboutt 7 ethylene oxide groups per mol,
e.g. Neodol (Registered Trade Mark) 25-7 and Neodol
15 23-6.5, which products are made by Shell Chemical
Company, Inc. The former is a condensation product
of a mixture of higher fatty alcohols averaging about
12 80 15 carbon asoms, with abous 7 mols of ethylene
- oXide and the latber is a corresponding mixhure
20 whérein the carbon atom content of the higher fatay
alcohol is 12 6o 13 and the number of ehhylené oxide
grodps present averages about 6.5. The higher
alcohols are primary alkanols. Other examples of
such detergents include Tergitol (Regishered Trade
25 Mark) 15-5-7 and Tergitol 15-S-9, both of which are
1inear'secqndary_a1¢ohol ethoxylahes made by Union
Carbide.Cotp. . The former is mixed ethoxylabion
product of 11 4o 15 carbon atoms linear secondary
alkanol with 7 mols of ethylene oxide and the lattier
30 is a similar product, but with 9 mols of ethylene
oxide being reacted.
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P12739 6.

Al so useful in the conposrtlons of the pr esent ihvention as a

conponent - "of the noni onic det er gent. ar e -hi ghier nol ecul ar wei gh2 Hbhi oni cs,

such as Neodol

45-11, whicch are sim|ar ethylene oxide condensation 5

products of higher fatty al cohols, with the higher fatty al cohol being of
14 tq 15 carbon atons and the nunber of ethyl ene oxide groups per nol
about 11. Such products are also nmade by Sheé Chem. cal Conpany. O her
noni oni cs are represéhifed by 10. the well-Kknown comercially
avai |l abl e Pl urafac (R ﬂlstered Tr ade Nhrk) series which are the reacti

usef ul

product of a higher

oxi des,

fatty al cohol
Pl ur af ac 4B8A40 ,( ewh[m:hr Ja reatstiyn idlaxo fedih ydene rmﬁmemddndkrm}ltﬂ%n

Prdatd %g%'e%n%a%gd%pco%%ls P AneP2n bl o ]

OX|de)

propyl.ene qglde

fatty al cohol
and Pl ur 5?5@Y82@°°®94erb&ﬂ|n§3 qfhé4mt>oed5embm1e abomie gndMiene

oxi de),

CoRtendainak R el Mahan SARAANI SRra SHa(% YRRAR)

ense ene oxi'de and

oxide fatty al cohqhxbéendcfn%%hyq%nw kY EeS gTdN e pet morleweﬁsr@ta%w t

gener al

fornmul a

r is strai
al i phatic hydrocgﬁbonsuﬁﬁef@P&HFysapﬁfla&F°aWP@ﬁyPY Shello Ghemisady,
preferably 10 t oCbRpaagpecoahey psefalabonibhiles. h&eBerﬂéﬁdﬁmédﬂuyﬁL

a nunber ofy f romyget Gedd-kAohh bt ré1ad 150av31d db1ie® AANER, ©f from 2 to

7,
o/
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(Registered Trade Mark) series which are the reaction
product of a higher linear alcohol and a mixﬁure of
ethylene and propylene oxides, containing a mixed
chain of ethylene oxide and propylene oxide,.

- Berminated by a hydroxyl_group. "Bxamples include
Plurafac RA30 (a C13-C15 fatby alcohol condensed with
6 moles ethylene oxide and 3 moles propylene oxide),
Plurafac RA40 (a C13-C15 fabby alcohol condensed with
7 moles propylene oxide and 4 moles ethylene oxide),
Plurafac D25 (a C33-C15 fatty alcohol condensed with
5 moles propylene oxide and 10 moles ethylene oxide),
and Plurafac B26.

Generally, the mixed ethylene oxide-propylene
oxide fabty alcohol condensation products can be
represented by the general formula
RO(CzH4O)x(C3H50)yH, where R is straight or branched
primary or secondary aliphatic hydrocarbon,"
preferably alkyl or alkenyl, of from 6 4o 20,
preferably.;o o 18, especially preferably 14 to 18
carbon atoms, X is a number of from 2 to 12,
preferably 4 to 10, and y is anumber of from 2 to 7,
-preferably 3 to 6. '

i de, .

bei ng

on

SEdtolinaidren GAMRAFIS Isme(afy) | ke REREYIOPY | ene
cont ai ni ﬂgv@mmm asha ftdﬂfpcﬁiéh\d Ve the GdrAvhi Gl

t er mi nat ed by a

r]

ene

S ‘et hyl ene

he

ght. "or branched primary or secondary

X is



preferably 3 to 6. P12739 7 Another group of liquid noni@q2@§9are
avai l abl e from Shell Chem cal Conpany,, Inc. under the Dobanol trade mark:
Dobanol 91-5 is an ethoxylated [err] fatty al cohol wi'th an average of 5
nol es ethylene 5 oxi de; and Dobanol 25-7 is an ethoxylated [err] fatty
al cohol with an average of 7 noles ethylene oxides. In the preferred

poly | ower al koxyl ated hi gher al kanols, td‘obtain the best bal ance of
hydrophilic 10 and |ipophilic noieties the nunber of |ower al koxies wll
usual ly be from 40% 0% of -t he r t gher

- al-cohol , preferabl y%ﬂﬁt%‘SrGG%o e o#‘n%ﬁ'&qoﬁlg%ﬁ' R&o%r??ca etdgr]‘u rﬁeolvre |1

pr ef er abl y confaom Shelldachemdi%adf Complanyr.eflavy.cdini@r M%/-DQhﬁGTOJaI koxy

hi gher al kanol . .0l krIDI %%%Ia?x Qa0 53 kA Qleh ARA atdd f[l!?s %tlf'er

nor mal |y SO|Id nonroni C detergents and surface active agen
contributory t§aktyerdciodelomitke an QYFaga QfgehmuRe tly, will

preferabl s be 3fikedd aig HobarldiMaey iy @iadHkY IR tions ofCy
the present ivnention,  although n1nor orti nf er eo enploy
for theit cl eafP8g¥prdsabalesith qe-’é%ﬁb% o *ﬁf@e‘e’ﬁ ed and | ess
preferred nonlgah@egﬁtergents the aIkyI groups present thereln 25 are
Bext to ot twocarbdde YL TP A B Ao s oot bor
chai n and away af].rkcamd]lsa did’mb,hanlmmhe ideshudiadaner ek twda;nphtlmt mor e
;ng‘;t Ih:]eeld:ar RS lllrbO%JQIllllceqlglrétlé\prm |YamBd¥e &¥ ORI + 041 18 x £ bon
will usually be from 40% to 100% of the number of -
‘carbon atoms in the higher alcohol, preferably 40 to AU
60% thereof and the nonionic detergent will '
. preferably contain at least 50% of such preferred
15 poly-lower a;koxy-highet alkanol. Higher molecular
weight alkanols and va:ious.othegunormally solid
nonionic detergents and surface active agenss may be
contribuﬁory 40 a gelation of the liquid detergent
and consequensly, will preferably be omithed or
20 limited in quantity to the composibions of the
presenb ivnention, alsthough minor proportions thereof
may be employed for their cleaning properties, etc.
With respect 4o both preferred and less preferred
nonionic detergents the alkyl groups present therein
25 are generally linear although branching may be
tolerated, such as at a carbon next to or Bwo carbons
removed from the terminal carbon of the straight
. chain and away from the ethoxy chain, if such |
' branched alkyl is not more than three carbons in
30 length. Normally, the proportion of carbon atoms in
such a branched configuration will be minor rarely
exceeding 20% of the total carbon atom content of the



]

such a branched conflguratlon mnll be m nor rarely exceedi ng 20% of the
total carbon atom content of the P12739:8:~al kyl .  Similarl p]2aiighough
Pinear al kyls which are tern1na||y jOIned to the ethylene oxide chains are
highly preferred and are considered to result in the best conbination of
detergency, biodegradability and 5 non-gel ling chararacteristics, nedial
or secondary joinder to the ethylene oxide gn the chain may occur. It is
usual ly in only a minor proportion of such al'kyls, “generally | ess than 20%
but as is in the cases of the mentioned Tergitols may be 10 greater.

Al 'so, when propy£§myloX|§§mh§a9i9§eaiuhaughelhaaa& ahkyhanahQ&hdarehaln it
will usually but not erer and preferably

'bss tron 100 CrieEBLnaliEn atasd uboopbeorehgians: oxsAe, ShALAGI RReLS
al koxyl at ed aIkanb@ﬁlyppopiéenedoandeacenbansuagrpalyol@beulalHﬁxyhated

al kanol s and | es d | al an ed l,oni ¢ ent than
nent&gned above §?g¥ é%ﬁg Egt hg &E Sggﬁg?n 3h| gegé?gggéﬁfgyaPQdused
i nst éad of Bhe prefhegedling chnonroqbes1s§cc8edmhéueinprtaecpndduyt
resul ting may noﬁobﬁa@raﬁo?QEQ Q@%gigﬁ C¥x1aéa9h|h5¥ th§ﬁoﬁh§y and

" non-gelling properties as rre HEOSI i ons, but use’ of the
viscosity and gePS€®htrofPi A B%HﬁéhﬁdénoP ¥eaplhéBekt PFAPERELOA €&n al so

i nprove 25 thes@ﬁ@D@IkYEﬁ oéeﬁbeaﬂﬁyelgsstsnbaszd%@nbaucasneelQalcs I'n
sonme cases, en a ecu g olylower al koxyl at ed hi gher
al kanol is enplg€%% °%??§n°?ogg?t@ea ngﬁg E§r8 Lﬁi prBBngFon t hereof will
be regul ated0 orgréaberd adlso,tWken propylene oxide is present in
KJ : the lower alkylene Odee ‘chain, it will usually, bust
not necessarily, be less than 20% thereof and
preferably less than 10% thereof.
-When greater proportions of non-terminally.

15 alkoxylated alkanols, propylene oxide-containing
poly-lower alkoxylated alkanols and less |
hydrophile-lipophile balanced nonionic detergent than
mentioned above are emplOyéd'and-when otther nonionic
detergents are'used-instead of the preferred

20 noniohics recited herein, the producb'resulﬁing'may
nott have as good detergency, stabiliby, viscosity and
non-gelling properties as Bhe preferred compositions,

~ but use of the viscosity and gel controlling
W ' compounds of the present invention can also improve

25 bhe properh;es_of the detergents based.on such
nonionics. In some cases, as when a higher molecular
weight polylower alkoxylahed higher .alkanol is
émployed, often for its_dehergency,“the'proporhion
thereof wil;'be regulated or limited as in the .

30 desired detergency and still have the product
non-gelling and of desired'viscosity. Also, it has



30 desired detergency and still have the product non-gelling and of .
desired viscosity. Also, it has P12739 9. been found that piih739 only
rarely necessary to utilise the higher nol ecul ar weight nonionics for their
detergent properties since the preferred nonionics described herein are
excel l ent detergents and 5 “additionally, permt the attai nnent of the
desired viscosity in the |iquid detergent p&thout gel ation at | ow
terfperatures. M xtures of two or nore of these |iquid nonionics can al so
be used and in sone cases advantages can be obtained by the use of such
10 m xt ur es. nt.i tr QNI C
surfactant may ’BEQBEE gegg\?ﬁg &garggl'?or’té%tgli&eggrcg%%%glﬁa?l# %gggtqwand
configuration (&hg. hhghearmaéesuéawraﬁcﬂéﬁ oeaienics £or &@ittheir 15
content and di ShplBULEAR BloBklekiBaC satlode whidl ipreforiraminchiloaiens ch has

shown that these str acteristics can and do have pr of ound
effect on such Peepsibreshefredne akgnreFied 12at,d8883Ge8S @%d poi nt

\F/>| SfCOSI tés gel | Paaﬁ%ﬂanqy,, @‘émﬁlul shef aﬁfﬁallnmtrsﬁ' v desdatesy ]genlcgl: |
referred exanp po e e yl
et hers incl ude ¥Pﬁ§P§ﬁ§ng?c8Pen&ﬁ8%9 h 3t ‘%ﬁ gﬁﬁ%h q;é{\etglycol

- nonobut yl et her 12% temperapBurBisat hyﬂllent@grleyscalf mﬂm@tmwor@t ey ﬁhﬁ%pem ally
preferred and, ﬁqﬁ?hl nBﬁu%ﬁ‘i w3 kel O‘H:Ls'os P E %rﬁ Tigrtdofe tadetrol

Vi scosity. V%ll ' ¢ conmpaound, - part.icu arI dlethylene gl ycol
nmonobut yl etheradﬁgytggephga@npy obtalned ‘by- the use- such

10 mixtures.

As menhione&“&bé#é,'thé'struchure of the liquid U

nonionic surfactant may be optimised with regard to
their carbon chain length and cbnfiguration (e.qg.
linear versus branched chains, etc.) and their
15 contient and distributiion of alkylene oxide units.
Extensive research has shown that these structural
characberistics can and do have a profound effect on
such properhies of the nonionic as pour point, cloud
" point, viscosity, gelling tendency, as well, of
20 -course, as on debergency. - I
Preferred examples of mono or poly (C3-C3)
alkylene glycol mono (C1-Cs) alkyl esthers include
ethylene glycol monoethyl ether (C2H5—O—CH2CHZOH),

and diethylene glycol monobutyl ether ' S—J_

25 (C4H9-0-(CH2CH20)2H). Diethylene glycol monoethyl
ebher is especially preferred and, as well be shown
below, is uniquely effechxvg o control viscosity.

While the amphiphilic compound,  particularly
diethylene glycol monobutyl ether, may be the only

30 viscosity control and gel-inhibiting additive inh the
invention comp051h1ns furhher improvements in hhe
rheological propertles of the anhydrous 11qu1d



-

30 . viscosity control and gel-lnhlbltlng addltlve in the invention
conp03|t|ns furt her |nprovenents in the rheologlcal properties PR 73He
anhydrous |iquid P12739 --10. nonionic surfactant conpositions can be
obtained by including in the conposition a small anount of a nonionic
surfactant which has been nodified to convert a free hydr oxyl group thereof

to a noi ety 5 having a free carboxyl gré@p, such. as a partial ester of a
noni oni ¢ surfactant and a polycarboxyllc dci d and/'of" an acidic organic '
phosphor ous conpo acidic - roup, such as a partia

n
ester of phospho?%ﬁéoﬂb?dsaﬁﬁaﬁﬁaﬁpkﬁﬂ89°5}51° s canAEedP§8P6§§é Y t he
connpnly aSS|gneﬂncb@éﬁdgngnapnélca?pogluisn_Segmam@ al8dn848f Kiled 9
April 1984, corr g atjon_No, 8509084..Ser . 2158454
the free carboxy ég?@ﬁig s%9¥g%%£ﬁgn%gh%% gﬁ?f&ﬁ?ﬁnpg l&ﬁﬁghhﬂay be broadly
15 characteris%@n%sr oﬁyé:ﬁerhzdrbﬁxylgcoapiuheréuﬁchooa moiébyer the

tenpgraturesat Wa¢ing hg ft@é'éa?ﬂBk?f'groegrdsﬁcﬂeas“%t %gg|s;gg aci dic

pol yet her conpouwg can al so, decrease’th stress of “suc per5|on
aiding in their s%e%%?b??%?ysuﬁﬁéﬁbﬁﬂtaaQG a E@lY@épbﬂ&Yﬁgcdéeléase in

their stability a@@/@§taﬁe&éidﬂ@ oﬁyaﬁﬁélghsgbuskb@é E8mBOUNA! RadEhgS
err wher e resents a hy rogen

contain a groupln he fo 6% R2 g
atom or a met hyl® 19’re% s&h §90x§©%H ?F §uPﬁﬁEF 172388FeQ€nts an
organic Iinkage,pmpsphcmquslacﬂe andban alkdnoeIn about 3 to about 50. and ¢

is zero or: @ pOSitine disclosed in the commonly assigned copending
- _ _application U.S. ser. No. 597,948, filed 9 April
o/ : 1984, corresponding o GB Application No. 8509084,
- Ser. No. 2158454 theufree carboxyllgroup modified
'nonionic-surfachaﬁts, which may be broadly _._
15 characterised as polyether carboxylic acide,.function
" ho lower the temperature at which the liquid nonionic
forms a gel wibh water. The acidic polyehher
compound can also decrease the yield shress of such
disper81on, aiding in their dispen31b111ty, without a
20 corresponding decrease in their stability against
h setitling. Suitable polyether carboxylic acids.
contain a grouping of the formula |
(OCH2-CH2 ) p (CH-CH2 ) g-¥~%-COOM
- '
25 - - CHj
' where R2 represents a hydrogen atom or a. mekhyl
group, Y represents oxygen or sulphur, Z represents
an organic linkage,.p 1s a poSihive number of from
| about -3 ‘o -about. .50 and q is zero or a positive
30i number of up t0-10. * Specific examples include the
‘half-ester. of Plurafac RA3( W1hh ‘succinic anhydride,
the half ester.of Dobanol 25-7 with succinic



30 nunber of up to 10. Specific exanples include the half-ester of

Pl urafac RA30 with succinic anhydride, the half ester of Dobang73b-7 with
succinic P12739 11. anhydride, and the half ester of Dobanol 91-5 with
succi ni ¢ anhydride. Instead of a succinic acid anhydride, other

pol ycar boxylic acids or anhydrides may be used, e.g.. maleic acid, maleic
anhydride, 5 glutaric acid, malonic ag succinic acid, phthalic acid,
pht'hal i ¢ anhydride, or citric acid. Furt ernDre ot her |inkages may be
used, such as ether, thioether or urethane |inkages, formed by conventi onal

reacti ons. Foanhyaraaee ahd hn@hhauflesueetbgrdduaﬁ%gesﬂisewruﬂcwﬂc
surfactant may tre ted, wi.th .a strongg%afe (to convert its OH group to an

ONa group for ? éﬂ&e)agﬁgdfﬁgﬁ r e 306 OfF 2 RS AALE aci d such as
chl oroacetic aehhydr1dla|,oo¢;pemppoﬂycaarbmtydnct lae ids roas pedidrg degono 15

compound Thu | ti,ng car [ Ci hay ormul a
R—gPZCCCH mher§a§ B§ ﬁ%éﬁfeb %u i ?giingﬁﬁg %ag%ﬁfh%ﬁ§¥:r g% 'r enoval oﬁ;a
termnal ®H), YluBpréseacddexpgdenic §Gh§urS@#@thmepmeéomah&hakm@an|c'o

l'i nkage such a&cidhygheﬁai@ﬁnaﬂh?UE1QE %@ycl%qlc hdli@y 10 carbon atoms
whi ch may be attacged to the oxy sul phur) of the formula directly or

by means of anfPRB ?5@9Fﬁg Ppﬁﬁégél éﬁeésméﬂ bey ¥&ed c WA Fshg | i nkage,
e.g. a [err] eoherLeﬂhloehhbtnb&g&reﬁh&nﬂohi%kh@bsQaEQQﬁ#d‘byaCld nay be

ay. bo. mde. byCoBaEHTLHRRL ReatBoR i o ph OmEBaRE Ul SOt e hyl cne
gl ycol orl@ noebberelisdager Hbroophdontkesaci anbiant shays beots demmed he Iong
w1th a strong base (to convert its OH group 8o an ONa W,
group for instance) and hhen reached with a
halocarboxylic acid such as chloroacetlc acid or
chloropropionic acid or the correéponding bromo
15 compound. Thus, the resultlng carboxyllc ac1d may.
' have the formula R-Y- ZCOOH where R is the res1due of
a nonionic surfactant (on removal of a terminal OH),
Y represents oxygen or shlpur'and,z representis an
organic linkadge such as a hydrocarbon group of, say,
20 1 to 10 carbon atoms which may be.atbached to the
oxygen (or sulphur) of &he formg;g directly or by
means of an intervéning.linkage such as an oxygen-

containing linkage, e.g. a O or O linkage. :
| | . " /
25 - - . -c- - -C-NH-

. The polyether carboxylic acid may be produced
from a polyether which is not a nonionic surfactant,
‘e.g. it may. be made by reactlon with a polyalkoxy

compound such as polyehhylene glycol or a monoester
30 >or monoehher thereof Wthh does not have the long
alkyl. chain charaohorlstlc.of.the nonionic



al kyl . chain characteristic of t he noni oni ¢

! .P12739 12. surfact%,gT2
Thus, R may have the fornula [err] 5 mhere R2 represents a hy od%%

atom of a net hyl

chain term nating group and "n
al kyl: group of [err] is a higher alkyl grou " Ris a residue of a nonionic
10 surfactant. ?

group, [err] represents an al kyl phenyl or al kyl or other

" is at least 3 such as 5 to 25. Wen the

As indicated above, [err[“Mmay instead be hydrogen or

| ower al kyl (e.g. nethyl, ethyl, propyl, butyl) or?iower acyl (e.g.
acetyl). The aC|gthgg %ggger gﬂggOURd B%g?ﬁ@%flgogﬁglgotergent
|

conposition, is pre
surfactant.- Anot her useful class of suppleﬁ@npal -anti-gelling agent are the
or al kenyl dicarboxylic annydrides such as, for exanple,
oct enyl succi ni ¢ anhydri de, octenylnalel anhydrlde or 20 dodecyl succinic
anhydride. These conmpounds may be. useB Qﬁgfﬁéﬁ wth or in place of part
or ahl, of tise poIyheherR@arbpxgsentacadhgdtoggalhmbm ageat mebAy1di scl osed

o npr 1 o5 TopdtodBr e RERLREn TR T kO eHe Ry B alfugndt E3enl no

C6 to Cl4 al kyl

erabl'y adde $sol noni oni ¢

2158453, the aC|thabﬁgBﬁF@lphbspﬂogﬁ§u§oﬁpduﬁd hasung drasbi di suchPal
group can increasg ghez8tabighbhy b smﬁyiugesa§' (RL byl Ldghgpggpect al |y

pol yphosphat e bul d i n-t'he:nonaqueous
The acidic organlﬁféﬁos

BhBEBs . Boﬁﬁoﬁnﬂeﬁ&9u8e0fférnPﬁ§P&ﬁ6e a partia

ester of phqsphorsurﬂacdanﬂd As indicated above, Rl may instead be

[}

W,
15
20
U
| 30

hydrogen or lower alkyl (e.g. methyl, ethyl, propyl,
buhyl) or lower acyl (e.g. acetyl). The acidic
polyehher compound if present in the detergent

~composition, is preferably added dissolved in the

nonlonlc surfachant.

Another useful. class of supplemental
anti-gelling agent are the Cg to C14 alkyl or alkenyl
dicarboxylic anhydrides, such as, for example, '
ochenylsuccinic anhydride,.octenylmaleic anhydride or
dodecylsuccinic anhydride. These compounds may be
qseq together with or in place of part or all of the
polyether carboxylic acid anhi—gelling.agents.

As disclosed in the commonly assigned copending
application U.S. Ser. No. 597,793, filed 6 April
1984, corresponding to GB Application No; 8509083,
Serial No. 2158453, the acidic organic phosphorus
compound having an acidic - POH group can 1ncrease
the shablllty of the suspension of builder,

~especially polyphosphate bulders, in the nonaqueous
liquid nonionic surfactanh

The acidic organlc phosphorus compound may be,
for 1nstance, a partial ester of phosphoric acid and

noni oni c surfact ant.



P12739 13. an al cohol such as an al kanol which has a |ipophilic character,
havi ng, for instance, nore than 5 carbon atons, e.g. 8 to 20 carbon atons.
A specific exanple is a partial ester of 5 phosphoric aci dpang3g Cl6 to
[err] al kanol (Enpi phos 5632 from Marchon); it-is made up of about 35%
monoest er and 65% di ester. The inclusion of quite small anmounts, for
exanple fromabout 0.5 to 0.3% by wei ght of the 10 conposi tion, of the
acildi ¢ organi ¢ phosphorus conpound nmakes {Be suspension significantly nore
stabl e agai nst settling or standing but remains pourable, presumably, as a
result of increasing the yield value of the suspension, but decreases its

15 plastic Vléﬁ%léaholléud:ﬁ ksl hgvedkahsl hecHSRasl at hepaphdicc

ph h d tion of a ner h S|cal
bond’ bot ween 1 FRPATRSFSBr (PORLEE. ¢ EOE rbRBRAPESanHOF e BHY SeeathpR he

i norgani ¢ pol ypiwemdate.dpui 8deo 20 thabohhasem80  surfaces take on an

organi ¢ character Bﬁ %ﬁﬁgﬂflgnégaﬁgfgaigbLegg%gpaihgagggl8@|c surfactag{y

The aci di c organic orus conpo cté roma w de vari
of materi s, iphosphorbn acidhandaatCap Bet€pg alkphodpkBmpiphesd and 25

al kanol s "E”t'0§§ﬁzaPPHﬂ MaF@Hén)Onfh”§¥ ﬂaﬁéoﬁpaoﬁaﬁbbﬁh ggger of

phosphoric or phosphorous aci th a nono or pol yhydric alcohol such as
hexyl ene gl ycolMOReESPEHcAREY 5? A4es88F-tri-ethyi ene glycol or higher
pol yet hyl ene gl ycol: Tm@lyﬁeD@sioﬁeoglqcphe ghyter amouls, gokbitol or nono

or, 01 gl ycer | des, gl AL (¥ 850ub"0 "6 68 815e bYPulLgHR' §oknghe al conolic

10 composition, of &he acidic'organic phosphorus _
compound makes Bhe suspénsion significantly more ' -/
stable against settling or standing but remains : |
pourable, presumably, as a result of increasing the
yield value of the suspension, but decreases iss

15 plastic viscosity. It is believed that the use of
the acidic phosphorus compound may result in the
formation of a high energy physical bond between the
-POH portion of the molecule and the surfaces of the
inorganic polyphosphate builder so that these

20 surfaces Bake on an organic character and become more

' compatible with the nonionic surfachant.

The acidic organic phoSphbrus'compound may be
selected from a wide variety of materials, in v
addition to the partial esters of phosphoric acid and

25 alkanols mentioned above. Thus, one may employ a
partial ester of phosphoric or phosphorous acid with
a mono or polyhydfic_a1COhol sdch as'hexylene'glycol,
ethylene glycol, di- or tri-ethylene glycol or higher
polyethylene glycol, polypropYIene glycol, lecerol,.

3o  Sorbitol, or mono or diglycerides of fatty acids, in

‘which one, two or more of the alcoholic OH groups of

the molecule may be esterified with the phosphorus



the nolecule may be esterrfred mnth the phosphorus P12739 14. acid. The
al cohol may be a nonionic surfactant such as~an et hoxyl ated or gthyygy! at ed
propoxyl ated hi gher al kanol,  hi gher al kyl phenol, or higher alkyl am de.

The -POH group need not be bonded to the organic 5 portion of the

mol ecul e through an ester linkage; instead it may be directly bonded to
carbon (as in a phosphonic acid, such as a | ystyrene i-n which sone of
the aromatic rings carry'phosphonrc_acid orap fosphi fii ¢ aci d groups; or an
al kyl phosphoni ¢ aci d, such as propyl or |aurylphosphonic acid) or

may be connected 4, gh WIS e e ddauge dsteh as

l'i-nkages t hrough e .carbon . phosfhorus atom c

ratio in the orgamisc aph@rhmd@ mjmogrydtaqe@aarm €L such
as 5:1, 10:1, 20: hyx30ch 0rh143@1e]r ammdqﬂerxﬁﬂn,t d:zorrm&ién Qﬂqul tmo‘mesent

“inventi on may al so_and preferably does |n [ u t stergent
bui | der salts. Typi |b€al"P2:\§ AP lﬁﬁq qtﬂf\égi q‘eoq'o tegd Yose
di scl¥sed i 620 - pdét&d?ﬂto@tttﬂldnibﬂ.&cﬁﬂk ma&mme&; eshe s, mosm

Wat er - sol ubl e i ng{} aial lﬁalrr{agfnb% dﬂ'eerclf.lﬁ} (ﬁ cf?‘arzbd'ox’rls(eé% aj,ong With

t he detergent co ure w S are kali neta
“car bonat es, borat@iloqﬂiMpJ%taesld:pcﬁWh@@prﬁat%lYWren%rHar XM g

silicates. (AmoRjgu éygﬁggﬂduggh gghdﬁabeﬁéﬁakxxused )

Speci fic exanpl es of suc

re sodrunttr o] 0 hate sodru
carbonat e, sodi umRRASRIHGEG &S HTRRF dHh &‘ﬁrﬁﬁ@l@g
pyrophosphat®y sodjiush ki pdopyd er [defwsslphoSfhonid raqamypcmsmatme sodi um

hexanetaphosphatebd%%géggd to the carbon through othér intervening
~ linkage (such as linkages*throﬁéh“o;'s or N atoms).
Preferably, the carbon:phosphorus atomic ratio in the

organic phosphorus compourid is at least about 3:1,

15  such as 5:1, 10:1, 20:1, 30:1 or 40:l. '

h The detergent composition of the presenh
invention may also and preferably does include water
soluble detergent builder salts. Typical suitable
builders include,-for example, those disclosed in

20 U.S.Patents 4,316,812; 4,264,466; and 3,630,929.
‘Water-soluble inorganic¢ alkaline builder salts which
can be used alone with the detergent compound or in |

admixture with other builders are alkali metal

W ' carbonates, borahes, phosphates, polyphosphates,

25 bicarbonaties, and silicates. (Ammonium or subshlhuhed
ammonium salts can also be used.) S?eéific-examples'
of such salts are sodium trlpolyphosphate, sodium

- carbonate, sodium tehraborate, sodium pyrophosphate,

_ potassium pyrophosphahe, sodium blcarbonate, potassium

30 .ﬂhrlpolyphosphate, sodium hexamehaphosphate, sodium
sesqulcarbonate, sodium mono and diorthophosphate,
and potassium bicarbonate. Sodium tripolyphosphate



sesqui car bonate, sodi um nono and di ort hophosphate, and potassium.

bi car bonate. Sodi um tri pol yphosphat e P12739 15. (TPP) is especially
preferred. The alkali netal silicates are useful builder salgdg ch al so -
function to make the conposition anticorrosive to washing machi ne parts.
Sodium silicates of [err] 5 ratios of from1l.6/1 to 1/3.2 especially
about 1/2 to 1/2.8 are preferred. Potassiumsilicates of the sane ratios
cdn al so be used. Another class of buiId?y useful herein are the

“wat er-insol ubl e aluminosilicates, both of the 10  crystalline and

anor phous type. Various crystalline zeolites (i.e. alumno-silicate are
Patent s L, 072, Bo and L e e Zool L es usef Ul |
atent s n.ex e - of. . .anor us olites usefu
herein can be £f& ﬁ&agﬁslgre ﬁﬁﬁfqinqﬂﬁia% $ b il éﬁm?é%%lltes general |y
have t he fornuEanbeﬁoh 30 mamhem$e1compnsntnpn:aﬁﬁmnnikdhfue]h@ and

preferably 1. gobhsbeoWabrd ok phebedl | RophiSin 0 RUAIE 30 NG Sppnd B 1

fromO to 9, pre era refera
zeolite i% typsahies 9|fmf|r@|m .6/t dlroe l/va .t2n esgee iad arabant akf %/

preferred. Th&éﬂrﬁf%&ee%ﬁ@ﬂéPﬂaaﬁ"?Bﬂdﬁ%ﬂﬁﬁ”%f¥idadé3'd¥‘ﬁ%&hﬁﬂﬂ?
capacities of a 200 m I li---equival ents per gram-or greater, e.g. 400

meq/ g. O her nﬁ?@FP§I§a§u@R%QSQﬂa%ﬁ? *particul arly of the water-insoluble
types, may be usefulnadheircicdass IEF budddeas tuswtulfhdlwimpraseihe

I nventi on. Paﬁ%h%?'?% $1ﬂ%ﬁfu51d%f%§e(¥ycé%es,lké%ﬂngf”'al ts-pr'”afi'y
' 10 cryshalllne and amorphous hype. Varlous crystalliine
zeolites (i.e. alum1n0-31licate are. descrlbed in
British Patent 1,504, 168 U.S. Pahent 4,409,136 and
Canadian Patents 1,072,835 and 1,087,477, An example
'of.amerphous zeolites useful herein can be found in
15 Belgium Patent 835,351.. The:zeolites generally have
" the formula

(M20)x.(A1203)y.(S102)7.WH20

20 wherein x is 1, y is from 0.8 toil.z_and preferably
1, z is from 1.5 80 3.5 or higher and preferably 2 to
3 and w is from 0 to 9, preferably 2.5 60 6 and M is
preferably'sodium. A bwypical zeolite is type A or U
similar shructure, with type 43 ‘particularly
25 preferred. The preferred aluminosilicates have -
: calcium ion exchange capacities of about 200 milli-
equivalents per gram or greater, e.g. 400 meq/g.
Other Maherials such as clays, particularly of
the water 1nsoluble types, may be useful adjuncts in
30 comp051tlons of the’ present 1nvenh10n. Particularly
useful is benton1te. This material is primarily
montmorillonitte which is a hydrated aluminium



montmorillonite which is a hydrated”aluninidny:. P12739 16. silicate in

whi ch about 1/6th of the al unm niumatons nay ‘be replaced by nagne®l2m3at ons

and wi th which varying amunts of hydrogen, sodium potassium calcium.
etc., may be | oosely conbined. The 5 ~bentonite in its nore purified
form(i.e. free fromany grit, sand, etc.) suitable for detergents
invariably contains at |east 50% nontnorilldfie and thus its cation
exchange capacity is at |east:-about 50 to 75 neq. per 100 g of bentonite.

Particularly preferred bentonite are the Wonm ng or Western U. S. bentonites

whi ch have been salid isatEhiivo-Whelah labayt 3l /Akh o Hyh G or ird idbibn | 3 aps
These bentonites g, KPOWRD 10 SY _tt?j‘..n?]f%{ééﬁﬁn asuSlES CAndari 4 Wiidhsh

Patent 401,413 to Marriott "and Britis
Dugan. Exanpl es of?&R¥gdid AmAYnis RE ¢

RIS NS W UNe rPRUASEL Wi ch can be

used al one with thkedghergeiic O ndy aski xdolEL i ddmihed . orgeai ¢ and

I nor gani c bui | der

I kali netal i ~sub d. 20
1opo R db % UG Lt SRS i o 57 cheon

amonum a

di am net et r aacet atany ¥EA),, .seodl uretend) pxilidssilen ot rddtodrgacted at es: (NTA)
and triethanol - anmpny

of these pol ycar boxy! al{tiergsﬁéxr ?%ﬂs%ﬁd;g%g%?dsg)qﬁ%ﬁ%ﬁ?ﬁaﬁg‘aﬁél '

bui l ders of the or
and gl ycol |l ates . 500d mecind
car box:

$34e LR 4 S RO AT 4.

pol yacet al

described i %, 14

U

15

20

25

30

g d s patinh @rchands GARaTA L Ui Hat ksast Akowhat es
Valdie WIE 4 'UE idveseted . casdopdet g1y The

bentonites which have been sold as Thixo-jels 1, 2, 3

- and 4 by Georgia Kaolin Co. These bentonites are
‘known to soften hextiles as described in British

Patent 401,413 to Marriott and BrihishiPaﬁéhﬁ”461,221

_ﬁo Marriott and Dugan.

- Examples of orgahic alkaline sequestrant builder
salts which can be used alone with the detergent or

in admixture with other organic and inorganic

builders are alkali metal, ammonium or substituted
ammonium, aminopolycarboxylates, e.g. sodium and

‘potassium ethylene diaminetetraacetate (EDTA),.sodium

and_pohassium nitrilosriacetates (NTA) and &riethanol-
ammonium N-(2-hydroxyethyl)nitrilodiacetates. Mixed
salts-of these polydarboxylahes are also suitable.

- ""Other suitable builders of the organic type
include éarbogymethY1succinahes, tartronates - and
glycollabes. - Of special value are thé polyacetal
carboxylates:. The polyacetal carboxylates and their
use in debergent compositions are described in
4,144,226; 4,315,092 and 4,146,495, Other patients on
similar builders include 4,141,676; 4,169,934;
4,201,858; 4,204,852; 4,224,420; 4,225,685; i

at ent 461, 221 15 to Marriott and



simlar builders include 4,14'1,676; 4,169, 934; 4,201, 858; 4,204, 852; 4,

224, 420; 4,225, 685; P12739 17. 4,226,960; 4,233,422; 4,233,423;
4,302,564 and 4,303,777. A so relevant are European Patent A@Ehb§§‘ tion
Nos. 0015024; 0021491 and 0063399. Since the conpositions of the present
~invention 5 are generally highly concentrated, and, therefore, may be-
used at relatively | ow dosages, it is desirable to supplement any phasphate
bdi | der (such as sodium tripol yphospha ﬁ) with an auxiliary builder such
‘as a polyneric carboxylic acid having'hlg cal cium bi nding capacity

to inhibit incrustation which could othermnse be caused by formation of an

i nsol ubl e calq$§§%€h SHh é 23§u 2@uxi bsar ¥2§u|gdgb§ 862 ghao wel | known in

the art. Vario er tef® aﬂd frves uvanis 15 be present
in the detergehi3®3 ptititt tblgvvéelﬁvaﬂﬁl@F@nﬁﬂf§§§?ﬂeaaﬁP8ﬁeﬁPP d€agj { her

of functional QioﬁﬁﬁéQetaﬁlﬂeiwteoozibyi ah560963399be Included inthe _
formul ati on, mnor anounts of soi anti-r osi ti.on agenls,
e.g. pol yvinyl al cohbRcephe ?8?P9shﬁf58§ °£ Bgﬁnpfﬁﬁﬁg y Vﬁ?l#ﬁh | ul ose,
hydr oxy- 5propyér@ei@uérsglyuhﬁghlyopbncehhbahgﬂneaeds,thegef@@&bon am ne
and pol yester b

sul phone conpd%? ?égngéaeg ei??gpé§¥pzéh;?8§§§u%2L??3L%da?glggpﬁbﬁlgg _
stil bene, suIp@@ﬂat&ﬂleaphtabpplamené any| pbaspbateehiddrs d$ushone, nost
preferred are,stibheag @P§p51¥BEBEFh§98@'WQEhOB% aB&uuaerqge@hedeuch as
ELLE?FFE:EE blggc egé m:"Sol merlc ca¥b8 eol %n%% hxg%Fh as
lb calcium binding capacity to 1nh1b1t 1ncrustat10n
- which could otherwise be caused-by formation of an
insoluble calcium phosphate. Such auxiliary builders
are also well known in the art. ‘
Various obher debergent’ additives or adjuvants
- 15 may be present in the detergenh produch to give it
additional desired properhles, elhher of functional
or aesthetic nature. Thus,_hhere may ‘be included in
the formulation, minor amounts of soil suSpendlng or
. anti-redepositiion agents, e.g. polyvinyl alcohol,
20 fagby amides, sodium carboxymehhyl cellulose, hydroxy-
propyl methyl cellulose; optical brighteners, e.g.
cotton, amine and polyester brighteners, for example,
stilbene, triazole and benzidine sulphone composi- \;j
Bions, especially sulphonated substituted triazinyl
25 shllbene, sulphonahed naphthotriazole stilbene or
benzidene sulphone, mosh preferred are stilbene and
triazole. comblnahlons. _ _
Bluing agents such as ulhramarlne blue; enzymes,
preferably proteolytic enzymes, such as subtilisin,
30 bromelin, papain, trypsin and pepsin, as well as
amylase type enzymes, lipase type enzymes, and
mixtures thereof; bactericides, e.g. tetrachlorosali-



30 bronmelin, papain, trypsin and pepsin, as well as anyl ase type enzynes,
| i pase type enzynes, and m xtures thereof;. pactericides, e.g. P12739
stetrachl orosali - P12739 1. 18. cylanlllde hexachlorophene; fungi ci des;
dyes; pignents (water dispersible); preservatives; ultra- violet absorbers;
anti-yel |l owi ng. agents, such as’ sodiunrcarboxynethyl cel l ul ose, conpl ex of
C12 o C22'5 al kyl alcohol with [err] txg[err] alkylsulphate; pH . o
nmodi fiers and pH buffers; icol our safe bl eaches, p&rfune, and anti-foam
agents or suds- suppressors ‘e.g. silicon conpounds can al so be used. The

bl eachi ng agent syllrah iql idks, fheachdnmbgherf@;r ﬂ:ﬁaglasrﬂwsmdmee as chlorine

bl eaches and oxygen bleache Ch n d di um
hypochl orite ( np“()“.t a(s"‘s‘-’ﬁiﬁﬁ (ﬂ’t%#e eai‘agréa% %%&i%%al@%fg
chlorine), and twddbr&bsxrbm.yanknﬂ%blwl(f%%mwabﬁFleClthﬁ%r| ne). The

oxygen bleaches g f a]zga 52 1 1Mo Y SSEtipl W st i@, gl @4
represented by perconpou mhlch |berate hyd?ogen g r@glde I n solution,

e.S¢onpodhds ok rakephaldrbiden Gz B9 dlbralinet + BAir at es whi ch,
When di ssol ved, . dddier iadres rarrhcgqerbmm Jee Il sesEé o1dmitiesy ystal 20

lattice. Preferre xamnpl e ude sodi um and pot assi um per bor at es,
per car bonat es, a%‘dfp’é‘} irﬁfrhh séj %oa%%q%%s?ﬁrﬁ‘ffi%o%@%ﬁ?%%%{ The
perborates, partd.cul ailicodicongerids atan obedyie aesdi s especi al | y

f d. 25 |
preferre O@OX%% &ﬁ;@%é "eL R ecrisRrsrydaLy, | poprale

it in solutron are go nts. for renoving certain ains from
cloth, espdd al |gpntentignce, as lorine bleaches an oxygen bleaches.

Chlorine bleaches are typified by sodium hypochlorite
(NaOCl),potassium dichloroisocyanurate (59% available
chlorine), and trichloroiso-isocyanuric acid (85%

o

available chlorine). The oxygen bleaches are the
15 subject of the present invention and are represented
by percompounds which liberate hydrogen perdxide'in
solution, i.e. compounds containing hydrogen peroxide
or inorganic perhydrates which, when dissolved,
liberate hydrogen peroxide enclosed in their crystal
20 lattice. Preferred examples include sodium and
pobassium perborates, percarbonabes, and perphos-
phates, and potassxum monopersulphate. The
perborates, particularly sodium perborate monohydrate,
W is especially preferred.
' 25 . -Hydrogen peroxide and the precursors which
' liberate it in solution are good oxidizing agents for
removing certain stains from cloth, especially stains
caused by wine, tea, coffee, cocoa or fruiss.
Hydrogen peroxide and itss precursors have been
30 found in general 8o bleach quickly and most
effectively at a relatively high temperature, e.q.
about 80°C 4o 100°C. However, such compounds tend o



caused by wine, tea, coffee, cocoa or fruits. Hydrogen peroxide and its
precursors have been 30 = found in general to bleach quickly and nost
effectively at a relatively high tenperature, e.g. about [err 593berr]
However, such conpounds tend to P12739 19. deconpose and |I& rat’e
gaseous oxygen at |ower tenperatures. The |liberation of gaseous oxygen,
which is not involved in oxidation of dyed goods, needl essly consunes a"
sizabl e anobunt of hydrogen 5 per oxi de gr precursors liberating it, both
of which are expensive products. Nbreove# ‘it has been found that the
various stains in cloth and the |ike greatly accelerates deconposi tion of
hydr ogen peroxi,de in g i rdinary
t enper at ur e. Secompgge %ﬁg ggpg?%g gﬁgﬂg g?ﬁ% & th fﬁ%%rg machi ne, by
hand, or in bohémpeortuuks. |§hacdobpma§ﬁ9@ of gasesus mgmgqareachlng or
det er gent Cormgﬁaahoszs( AGR! 2h0oigeBCiAObA BaniiOh SEBYEA) dobdzol d of | uke:
war m wat er g to the solution thus forne - 50|Ied ‘cloth (fRgm
~whi ch sone of pRpediessAy RaRSUBEEcA SiZakd¢ B@@H”Feﬁﬁv A5P9&Faki ng or
- previous gashi parodidehoat F@acuefsbels liperadibg liltng bdﬂ@x\/\l%\fEIWhlldh was found
that, by a phenonenon si ni g hat p eV|ousky gﬁ %#% é part of
20 the per boRLEeCRRENFEVEBELEHET i nHORERV Ry Atd efﬂb iy
during the termphaat the vasépuis. ehatinat ial Iclotthparntd dthet ﬂalqeergr@aaﬂe{ was

decomposed bef QkgeiBeahed! bucBikBsTh{on SEDRALEA Ddrts iddo IS

bel i eved t hat s ra de co N per oxi
perborate, or Gﬁﬁéﬂuﬁr@BM9§6sﬂ§réﬂ9hVéls@ééﬂ pdr Srdiaann @W@ygen at
| ow t enpej g- In general, washing cloth, either in a machine, "

by hand, or in boiler or tubs, is accomplished by
dissolving a bleachiﬁg or detergent composition _
(containing perborate, for example) in cold or luke-
warm wabter, adding to the solution thus formed the

15 Soiled cloth (from which some of the stains have
often already been removed by soaking or previous
washing) and heating, often just 8o boiling.

However, it was found that, by a phenomenon

similar &0 that previously mentioned, all or part of

20 the perborate was decomposed during heating and more

' specifically during the temperature rise, i.e. that
all or part of the perborate was decomposed before )
the really effective hemperature is reached. ' J

It is believed that this rapid decomposihidn of

25 hydrogen'perokide, perborate, or obther precursosrs of
hydrogen peroxide into gaseous oxygen at low sempera--
ture is due to the extremely powerful catalytic '
action of certain enzymes which are always present in
stains, which are present on materials to be washed,

30 .and particularly on soiled cloth, such as linens,
these enzymes coming from secretions or being of
bacterial,origin. - Hydroperoxidases are an éspecially



ture is due to the extremely pomerful catalytlc action of certain enzymes
whi ch are al ways present in stains; which are’ present on mat eri #2213 be
«washed, 30 - and particularly on soi | ed cloth, such as linens, these
enzynes comng from secretions or berng of bacterial origin.

Hydr oper oxi dases are an especially P12739 20. active group of enzynes rn
this respect, particularly catalase, which2®& well known as a highly
effective catal yst for decomposi ng hydrogen per oxige to gaseous oxygen.

Such enzyne substances, whether termed 5 "redox" or otherw se are

nevert hel ess uni REBANE GFQURCIOE: iENEIMES dhitiiss e SPason RATIHE I dehcy t o

induce deconposi blaelalefserzemldr@ i AN KhAGENs d M IR ra:sfsédul%
products evol ved there

conprj Si nef fectj ve bleachln ci es
In order to take°&3ﬁéﬂ§§g§°6f ﬁaﬂﬁHﬂ§ﬁ§¥ qﬂ%?eﬂ%%&ﬁﬁhﬁfﬁﬂﬂ%ﬁiﬁﬂﬂ% and
| ow t enper at ur e VaYheRy cemeSemmymemamuﬁﬁanmesd fwiie i dieimed® sensitive

fabrics. the per axygen QYR LS ol o 3R ddb aiflied g i th an

t here bl"é "acti vator he effective
‘operating tenper sh@rréccbﬁrﬂﬁ@%emoﬂmwhmmgua?g@r\mqecﬂ dienderiast 9o or

less, are discl oaﬁaucfeoee%arﬁa mldh léfsg:ep e 451%%&% Qigdrt Calngm 1
of U S. Patent. 4,430, 244. Pol'y |ated 2 (£poun S are referre

activators; anon&eFR@§931@&ﬁﬁb @@qﬁﬂﬁwg¥9%ﬂﬁ SREH]AY QMR ani ne
("TAED') and penhaaeebph1gbu@qgadnthx§§yamdsarIy preferred O her. useful

S Tine Hnsbare a0 BRUCRS AN MBI I e Tbd s salis, 25
temperature effechive detergents and low temperature
o/ : - washing cycles now commonly used for hemperature
sensitive fabrlcs, the peroxygen compound is-
preferably used in admixture with an ‘activabor

15 therefor. Suibtable activatots which can lower the
effective operabing temperature of the peroxide
bleaching agent to about 40°C (104°F) or less, are
disclosed, for example, in U.S. Patent 4,264,466 or

"in column 1 of U.S. Patent 4,430,244. Polyacylated

20 compounds are preferred activators:'émong these,

| ‘compounds such as tetraacetyl ethylene diamine
_ ('TAED") and pentaacetyl glucose are particularly
- preferred Other useful activators include for
instance acetylsalicyelic acid and its salss,

25 ethylidene benzoate acetate (EBA) and its salss,
ethylidene carboxylate acetate and its ealts, alkyl -
and alkenyl succinic anhydride, tetraacetylgly-.
couril (TAGU), and the derivatives of these. See
also U.S. Patents 4,111,826, 4,422,950 and 3,661,789

30 ~for other classes of activators useful herein.

The bleach activator usually interacts with the
peroxygen compound to form a peroxyacid bléaching



et hyl i dene carboxylate acetate and its salts, alkyl and al kenyl succinic
anhydri de, tetraacetylgly- couril (TAQJ), and the derivatives of these See
also U S. Patents 4,111, 826, 4,422,950 and 3,661,789 30 for ot Rd273%asses
of activators useful herein. The bl each acti vator usual ly interacts with

t he peroxygen compound to form a peroxyaci d bl eaching P12739 21. agent
In the wash water. It is preferred to |n%Iude a sequestering agent of High
conpl exi ng power to inhibit any undesired teacti on between such peroxy-
acid and hydrogen peroxide in the wash solution in 5 t he presence of

tal i : t ble to f | th
lert] tons. suctothastpniBaransh) pUeBELY) 1718, RRedering Bonarotalaon | s
~equal to or gre&téﬁquﬁaheﬁ}natagenb]ofnhmehecpmpﬂexﬂnQOQDWestmength of 0.1
el re, DK 38ninbe! By CARNERLFBRALYATbR ELoRY kSl ;g%kgxypK--'og K

where K represents_the Fi um const an the pK
val ues for conpRekdt 284 BYdEBﬁBErP?éﬁxmﬂ?hlNTAhanMaEDTAoautuha dmat ed

conditions are &Re7p§égeﬁ8e8ofrﬂ§98§th&ﬁEY §BEE§QE%65§Q §§E%Q&QQ915

agents include for nP hn addition to those nention
di et hyl ene tri aR?RBY 5eﬂ SatBk c39cFAIPDRTPRIPLGK WA Fhe FE 4 domisne
pent anet hyl ene ghelpthatcthei d44PIPVRY; candtehhykpae dfaﬁh@ecbﬁbﬂ%xa-

oresence of tnesbohoth 48urEope BE YradBeEnthen, BupBRati Ss 48 | ow as room

t enperat ure, ded¢dupdsi 0foanofionhe pbrenpbhwoEl Oodcmoleliheepr pkence of the

faglned Choth Sh@fRq'88nvEhE1Bhal E7CHEETNEA! BFC UL 2oRRETEY BR-293Y! AN
where K represents the equlllbrlum constant. Thus,. \,1_
for example, the pK values for complexatlon of copper
ion with NTA and EDTA at the stated conditions are
12.7 and 13. .8, respectlvelyr_ Suitable sequestering

15  agents include for example, in addition to bthose
mentioned abdve, diethylene triamine pentaacetic acid
.(DETPA);_diehhylene briamine pentamethylene
phosphonic acid (DTPMP);_and ethylene diamine tetra-
methylene phosphonic acid (EDITEMPA). -

20 However, even 1n 8he presence of the bleach
actlvators, and even at temperatures as low as room
temperature, decomp081h10n of the persalt W1ll occur
in the presence of the stained cloth since the rate
of reaction between the bleaehing agent and the

25  activator is slower than the rate of decomposibtion of

' hydrogen peroxide by catalase.

In order 4o avoid loss of bleaching agent
resulhing from enzYme—induced decomposition, the
compositions of 8his invention include an effective

30 amount of a compound capable of inhibiting this
enzyme—induced decomposition of bleaching agent.
Suitable inhibitor compounds are disclosed in U.S.



25 activator is slower than the rate of deconposition of hydrogen
-peroxi de by catalase. In order to avoid |oss.of bleaching agent pesuiding
,fromenzyme-induced deconposition, the conpositions of this invention

i nclude an effective 30 anount of a conpound capable of inhibiting this
enzynme-i nduced deconposition'of bl eachi ng agent. Suitabl e inhibitor

conpbunds are disclosed in U S. P12739 222. Patent 3,606,990. O specf al
i nterest and inportance as;the i nhi bi tor compoundzi:s hydroxyl ami ne sul phate
and ot her water-sol ubl e hydroxyl anine salts, including, 5 for exanpl e,

hydr ochl ori de, Q%Q@erqmamz g9gt, has nOM/been found that the hydroxylam ne
salts, especially th u hat are effective to |nh|b|t t del et eri ous
Do SR 4

effect of catal ase e ddarest And JaRAran y limted
anounts, for exdmhliditbl dcmgpuﬂdnid)Hydraxyﬂamxnd)dﬁﬂghnﬁh<ﬁﬂd preferably
0.04 to 0.2% a p r 19 e I ght of
the total corrposl&ti‘tl'fe(?n%’%I9 rdtJr%g}rirmr]‘(% %B@%% Q-\ ané\)anlg’aslsn%r%}t%dr&%%ehl ghly
stabe in the cdogosixampie, M@W%%ﬂmé’é’ bremigie .agiliy Hag OYWont hs :

at [err]. The %%@%Pfﬂdﬁ@'ﬂhéﬁﬂdﬁéiﬁyaﬂﬁiﬁddﬁﬁﬂéﬂééﬁﬂﬂlﬂéédéﬁﬁélfy“ﬂter
and can accordlggly r t wth cat ase before dissolution of the per bor at e

or ot her peroxi ARG rafdp © Er‘?(?tbﬂé’re AR MR B8 R%e hydr oxyl ani ne
salts is that 2Qeleheyious effiedty afea:tarmed;e revdie wmhlp@derquqrn and

Consenent L o, SRS P AP SR A Ml e
10 less than 0.5%, such as 0. 01 40 0. 45%, preferably
, 0.04 o 0.2%, and especially preferably about 0.1%,
S'/ - based on the ‘weight of the total composition.
| Furthermore, the hydroxylamine inhibihor'is
highly stable in the com9051t10n- less than 20% loss
15 after aging for 2 months at 43’C, The hydroxylamine
salts are very rapidly solubilized in water and can
accordingly react with catalase before dissolution of
the perborate or other peroxide bleaching agent.
- Anobher advantage of the'hydroxylamine'salts is that-
20 bthey are rapidly destroyed in the washing liquor, and
consequently, no nitrosamine derivahivés have been
detected. | , '
Where the bleaching system is abhivahed by one
of the bleach activators, e.g. TAED, the activator is
25 utilized more effectively and, therefore, suikable
. ratios of persals bleaching agenti/bleach activator can
be mainbained ah levels much closer to the stoichio-
metric equivalent weights or with only small molar
.excess of the bleaching agent. _
30 The compos1h10n may also contaln an 1norgan1c
insoluble thickening agent or dlspersanh of very high



of the bleach activators, e.g. TAED, the activator is 25 utilized nore
effectively and, therefore, suitable ratios of persalt bleaching
agent /bl each activator can be maintained at | evels nuch cl osep1R2q3the
stoichio- netric equivalent weights or with only small nol ar excess of the
bl eaching agent. 30 - The conposition may al so contain an inorganic

I nsol ubl e thickening agent or dispersant of very high P12739 23. surface
aqea such as finely divided silica of expgenely fine particle size (e.g. of
5-°100 mlli- mcrons diameters such as sold under the name Aerosil) .
(Registered Trade Mark) or the other highly 5 vol um nous i norganic

carrier ”ater'§h§f§b§ch983dshﬁhua§ fE&bQQtdQVQQQdQ%QIﬂd& prfoportions of
0.1-10% .e.g. 1 to 5% It is prefera wever(?ﬁirg'slg\-r?t |t|ons whi ch
f or m per oxyaci 8357 AMeRY FABR BAL 1Eée 5158 §si%ei peroxygen

conpound and 1@1cr6ﬁbld&hﬁbhbh3r3h&h)ahessuHBMmmanaMhp1hama of such —

conpounds and of oth f t hat wat
silica and S|Ig8593§iﬂrihﬁ gg%gegngggﬁ%egggmgo%ggﬁi i on epsgﬁgﬁﬁg?oxya0|d
In a preferredvbiumiabushdnomgamicorarrieriRaterbals digclas@d dmoni onic

surfactant andgsali eqdi 8R0S 929 S " e 1o ti-apg ype of mll
I n which the pgr ebggéeg Pb 22 % qphiﬁhgﬂggﬁéﬁﬁz are reduced to |ess

t han about 10 ﬁléﬁoﬂsﬁ°e5§- tétaﬁsa@EF§§§ dovedery Fhas o 10 nicrons
or even 20 |E\&ﬁbo@§hgon1; G lc®N o r iCREreXiytacids \Mmsmedlvmmr &mal:tpartlcl es

Zett!ing on ot SPage. CPREPRE YRS CAReAIaAT o Y sHRdid,

10 activator therefor) be substantially free of such
compounds and of other silicates; i8 has been found,
for instance,lthah silica and silicates promote the
undesired decomposition of the peroxyacid.

| In a'prefer;ed'form of the invention, the

15 mixgure of liquid nonionic sﬁrfactanh and solid
‘ingredients is subjected 80 an attrision bype of mill
in which the particle sizes of the solid ingredients
are reduced bo less Bhan about 10 microns, e.g. to an
average particle size of 2 8o 10 microns or even

20 lower (e.g. 1 micron). Compositions whose dlspersed
particies are of such small size have improved -
stability againsh separation or settling on storage.

In the grinding operation, it is preferred that ;;/

the proporbtion of solid ingredienhts be high enough

25 (e.g. at least about 40% such as abouh 50%) that the

' solid particles are in conhadh'wihh each other and
are not substantially shielded from one another by
the'nonionic surfactant ligquid. Mills which employ
grinding balls (bali hills) or similar mobile

30 9rinding elements have given very good results.
Thus, one may use a laboratory batch atbtritor having
8 mm diameber sseatite grinding balls. For larger

J

i



the proportion of solid ingredients be high enough 25 (e.g. at leash
about 40% such as about 50% that the solidparticles are in coRlaédowith

" s«each other and are not substantially shielded fromone another by the
nonionic surfactant liquid. MIIs which enploy grinding balls (ball- mlls)
or simlar nobile 30 grinding elenments have given very good results. .
Thus, one may use a Iaboratory batch attri2et having 8 nmdiameter steatite
grlndlng bal I's. For larger:« P12739 24. scale wrk a continuously
operating mll in which there are 1 mmor 1.5 mmdianeter grinding balls
working in a ver@cshGJWOgbpab@@mkenuauslﬁtOPeaﬂuiagrmibl bpevhithg at a

relatively high fim Sor 1G§5@$ %?5ﬁéﬂe r?ﬁdfﬂ?'Bng when using

‘such amll, it 1s deS|rag}e to pass onlonlc surfactant and
solids first tkw?ﬁﬁﬁ#%ﬁrﬁmlamﬁ¢€“ Bkl 1A PehEeeB BNSPRRRE gRPARNG (e. g.

a colloid mll) ﬁ@héﬁ%{f@ré@ﬂx@a&ﬁlﬂ?eﬁaﬂi?vép%ﬂE§§ht§§8e600em_;cr@ns 10

t t to th t
bar (1 o aBamet CroOBT bFEhbhemeh B PBRLSYRE: rendh ertag e tehl r HELEY "l o
the preferred heitvyisiudgsiraple Getpagentheobpesdtobnsonionhe present
| nvention, typicg 69%9&& &é? %i? S éP@é@duRPoﬁgﬁ 5o f} CQH?B@u&bQE

. unl ess otherMAse s e I ngredi ents ar ended
det er gent bwI(k#°tvﬁfﬁﬁ?ﬁt$ﬁPha§b@eo$rhﬁ%Hﬁglbet6 GGWEQhéﬂlﬁsmhbb t 20 to

50% e.g. about &9 redicd ouKE%Ppats fivié @b@éeusolreéssmsnnwoomwréyéf act ant
and dISSO|V6d anPh|£Wnllc g65§ofdt%1898££9' Pgrago ghe step of
grinding %0 an average particle diameter below about
\/ .~ 10 microns in the conbinuous ball mill.-
' In the preferred heavy dusy liquid detergent
compositions.of the present invention, typical propor-
15 tions (based on the total composition, unless
ohherw1se specified) of the 1ngred1ents are as
. follows: ' ' '
Suspended dehergent bullder, within the range of
about 10 6o 60% such as about 20 to 50%, e.g. about
20 25 to 40%; ' _
Liquid phase comprising nonionic surfactant and .
 dissolved amphiphilic viscosity-controlling and gel-
inhibiting compound, within' the range of about 30 to
70%, such as about 40 to 60%; this phase may also
25  include minor amounts of a diluent such as glycol,
e.g. polyethylene glycol (e.g. "PEG: 400"), or
hexylene glycol, such as up to 10%,'preferably'up to
5%, for example,0.5 8o 2%. The weight ratio of
nonionic surfachant to amphlphlllc compound is in the
30 range of from about 100:1 8o 1:1, preferably from
abouh 50 1 to about ‘2: 1, eSpec1ally from about 25: 1
ko about 3: 1:



I nhibiting cbnpound, wi thin the range of about 30 to 70%

such as about 40

to 60% this phase may al so 25 i nclude m nor anmounts of a diluent such as
glycol, e.g. polyethylene glycol (e.g. "PEG 400"), or hexyl eng;gyygol, such
as up to 10% preferably up to 5% for exanple, 0.5 to 2% The weight ratio

of nonionic surfactant to anphiphilic conmpound-is in the 30
about -100:1 to 1:1, preferably fromabout 50:1 to about 2:1,
frob about 25:1 to about 3:1; P12739 . Pol yether carboxylic acid

range of from
especial ly~

‘gel -inhibiting conpound may be present, Tor exanple, in an amount to supply
in the range of about 0.5 to 10 parts (e.g. about 1 to 6 parts, such

about 2 to 5 parts)pdfydsher mmwc@lme@mmw bl end of such.
aci d conpound and non onlc surfactant. , the anmount of the

pol yet her car FRBAAYNGAAY RFRRRRERS | fP ?@ﬁ r ot N BB URMRURE B8 1 part

per part of naEuppix ﬂurﬁlﬁ@tﬁﬁgemmthab@us o050 tpadsé pary, 10

about 0.2 to %b5°uqlar %@% cBaCrtPé gaﬂ*&h pgé)s%)tﬂg&é Cy a&:&d Cﬁggﬁfgi]d"gas antl—

settling agent. Up t
about 0.08 toﬁﬂ%oﬁakﬂ Wﬂxﬁﬁ)(qutIDQBBanﬁs of blemmtableu¢hngesdof ot her

opti onal

1.3% corrosion Inhibitors -
ant i - f oam age®MOUHY af dthe

exanple O

e range ol

as

e.g.

det ergito 'éﬂd’%ﬁfb&m@”@d’fﬁctar@hto 29pi E2PEF] abhy 0.7 to

.1 to 1Q% prefer

10

15

20

25

30

nonidnic sur Qégh,-sucﬁ as ‘about 0. 05 ho 0 6 part,
e.g. aboutt 0.2 8o 0.5 parh;

Acidic organzc phosphoric ac1d compound, as anti-
settling agent: up to 5%, for example, in the range
of 0.01 bo 5%, such as about 0.05 &o 2%, e, g. ‘about
0.1 8o 1%. - '

Suitable ranges of otther optional detiergent
additives are: enzymes - 0 to 2%, especially 0.7 8o
1.3%; corrosion inhibitors - about ‘0 to 40%, and
preferably 5 to 30%; anti-foam agents and suds-
suppressors - 0 to 15%, preferably 0 to 5%, for
example 0.1 4o 3%; thickening agent and dispersants =
_0 Bo l5%,ffor example 0.1 to 10%, preferably 1 &o 5%;
soil suspending or anti-redeposition agents and anti-
yellowing_agents - 0 8o 10%, preferably 0.5 to 5%;

colourants, perfumes, brighteners and bluing agents

total weight 0% to about 2% and preferably 0% o

~ about 1%; pH modifiers and pH buffers - 0 to 5%,

preferably 0 &0 2%; bleaching agenh - 0% to about 40%
and preferably 0% .40.about 25%, for example 2 ho 20%;
1nh1b1hor compound fgr inhibiting enzyme-induced
decomposihioﬁfdﬁi@i@?ching-agent - up 60 about 0.5:,
preferably 0.01.40.:6.4 or 0.5%, more preferably 0.04
to 0.2%; bleach stabilizers and bleach activators 0

to 40% and preferably 5 to 30%
%@m&arlzp%l%%cwe@@nmwdowO 5% for
20 exarrple 0.ih tvhe3%aridd Cd@rummagrmlaw 1i p@es spet Splr & 0o 5% for

% such as

V.

'y



‘soil suspendi ng or anti-redeposition agents and anti - yellomdngpgggg%s -0
to 10% preferably 0.5 to 5% colourants, perfunes, brighteners and bl uing
sagents 25 total weight 0%to about 2% and preferably 0% to about 1% pH
nodi fiers and pH buffers - 0 to 5% preferably O to 2% bl eachi ng agent - 0%
to about 40% and preferably 0% o about 259§6f0r.exanple 2 to 20% i nhibi.tor
conpound for inhibiting enzyme-induced 30 “déconposition of bleaching agent
- up to about 0.5 preferably~0. 01 to 0.4 or 0.5%=hore preferably 0.04 to
0.2% bl each st ldgste PEEL A61Y VA 9551 0%, £832238nBEe, 10, aDOUL
15% preferably O to 1 Qbf?%fb%xanpfe, %.1 to é@b'sequeste??ng'agent of _
hi gh conpl exi ng {RVEY; $eAueeientne agenp o6 bbhicomplerinerBAY§Labout 1/4
to 3% such as awwhd/Pakge 23¢ u%nhéh§b§@he§%t0§§e§ér5b1y hbeugdjiygants, -
they will be chosen to be conpatjble ﬁ% h th nalﬂ.cg st|t¥en£s of the
detergent conpost?idhr SHER| X APPRR HA9 BR gﬁt i Fo_ﬁ?aﬁ? gE R ¥aPtous
mayﬁﬁgnd a funbeshefadjpevatits, culbeyi wkbl sbéOchoseh| tbebdesompabilbbg way of
exanpte. Al praopogdi p reeb Mol ss ot herw se
ndi bated BGwER (55 BEEn CESAERLAGREE) 61 Mndoade S O A ous
I'i qui d noni oni c ngPO%i@emmng conposi tion having the.following fornula is
prepared: |ngredient the jinvention may be put into practice Y§i ght%
Surfactant T7 : ) . o ,%9.0 Suréactagt T8
17.0 20 Dobano{d%ious M3y and a number of specilic embodimeRug
' 10 will be described by way of example.
- All proportions and percentages are by weight
N unless otherwise indicated. o
EXAMPLE 1 (comparison Example)
A heavy duty built nonaqueous liquid nonionic

15 cleaning composition having the following formula is

prepared: _
Ingredient ' : ' "Weight$
Surfactant T7 . : ' 17.0
Surfactant T8 S - - 17.0
20 Dobanol 91-5 Acidl - 5.0
Diethylene glycol monobubyl ether 10.0
‘Dequest 20662 . : 1.0
TPP NW (sodium tripolyphosphate) 29.0925
| Sokolan CPS3 (Calcium sequestering agent) 4.0
/ 25 Perborate H20 (sodium perborate monohydrate) 9.0
T.A.E.D. (tetraacetylethylene diamine) 4.5
'Emphiphos 56324 . o 0.3
Stilbene 4 (optical brightener) . | 0.5
_ Esperase (proteolytic enzyme) ' o : 1.0
30 Duet 7875 | ' 0.6
Relatin DM 40506 (anti-redeposition agent) 1.0

Blue_Foulan Sandolane (dye) 0.0075



Di et hyl ene gl ycol nonobutyl  ether 10. 0 Dequest 20662

1.0 TPP NW (sodi umtri pol yphosphate) 29. 0925 Sogfﬁggg[err]
(Cal ci um sequestering agent) 4.0 25 Perborate [err] ('sodium
per borate nonohydrate) - 9.0 T.A E.D. (tetraacetyl éthyl ene di am ne)
- 4.5 Enphi phos 56324 0.3 Stilbene 4
(optii cal brightener) _ 0.§7Esperase (proteolytic enzyne)
1.0130 Duet 7875 o s : 0.6 Relatin DM
40506 (anti-redeposition agent) . - 1.0 Blue Foul an Sandol ane- (dye)

0. 0075 P12739 .27. 1) The esterification -product of Dobanol 91-5 (a

[err] fatty alcohol.ethoxééated with 5 nples ethylene oxide) with succinic
anhydride - the hal f-llest®Bie esterificatign pyedighcpé Pehanphedl-5

pent amet hyl ene phpsRarj € Pty STEbRGL Sedliox Platdd CRDEh y§BRoDEsabout equal
ol o5, of et hactlih S P L8 SIS Seypeptpl st el e gt oed Lo
acid and a Cl6 test@B. al kanol (about 1/3 nonoester and 2/3 diester). 5)
nydr oxymeihyl cel | ul oo, i SEay IR e RN RY o B Jppgsproric
free-flowi ng, b@g¥d, eAdigm 1$akB . 1 i qui d noni oni ¢ cl eani ng conmposi- tion in
whi ch the pol yphosphaje hyidgss1yme 51e0! sbsws Refsier merdseoti qui d nonionic
surfact ant phaserﬁéh%épél\ﬁrl'ﬁg acid and maleic anhydr.ide completely
- . . '
) neutralised_hqlform.phe sodium salt thereof..
10 4) pPartial ester of phosphoric acid and a C1g o/
o C13 alkanol (about 1/3 monoester and 2/3 diester). R
5) Pragrance, . ' |
6) Mixture of sodium carboxymethyl cellulose
ahd hydroxymethylcellulose. | |
15 This composition is a stable, free-flowing,
built, non-gelling, liquid nonionic cleaning composi-
tion in which the polyphosphate builder is stably
suspended in the liquid nonionic surfachtant phase.
- EXAMPLE 2
20 In the same manner as in Example 1, the
following heavy duty built non-aqueous liquid

nonionic cleaning composition containing an enzyme

inhibitor is prepared:. _ - -/
Ingredient _ Weight$
25 Plurafac RA 30 . 37.5
Diethyleneglycol monobubyl ether 10.5
Octenylsuccinic anhydride : S - 2.0
TPP NW _ ' : 28.4
Sokolan CP5 : ' o : 4.0
30 Dequest 2066 S o 1.0
~ Perborate Hy0 9.0
TAED ) 4.5
Hydroxylamine sulphate - , 0.1
Emphiphos 5632 | B | 0.3

ATS-X (optical brightener) N 0.2



" 20 In the same manner as in Exanple 1, the foll ow ng hea$&2 o/
built non-aqueous |iquid nonionic cleaning conp05|t|on conta|n|n g an.enzyne
sinhibitor is prepared: |ngredient

Weight% 25 -~ Plurafac RA 30 . _ : 37.5 .
Di et hyl enegl ycol nonobutyl et her : 10.5 Cbtenylsuccinic.
anhydri de : 2.0 TPRSNW

28. 4 Sokol an CP5 SEs pE 4.0 30 EEquest
2066 I ' dient - 1.0 Perborate [err h

9.0 TAED ngredien - 4.5 Hyd B Ne
sul phat e Esperase - 0.1 Enphi phos 5632 1.0

0.3 ATS-X (optic ht ener) 0.2 12739 28.

I ngr edi ent Pertld - Vélght@bEspergsé

1.0 Perfune Relatin’'DM 4050 0.6 Rel atli-? DM 4050
1.0-5: TigP Pi02 0. 4 .%his
conpﬂ5|t|on has the s&ge advantaggous § es as th conposi tion of
Exanmpl e 1 and, in addrtt8nCSOpP8Fde8T ﬁP@&cﬁlﬂa nsageGHFance. It is

under st ood t hat fbabhmeegasnghéebambedlh&on o€s Exiampilen 1 angi,vdam nmerely by
way of il lustrathag;gadnt hat o N AL, HARS.IRY Hi8TRIS o Ber¥dntaout

departing fron1t e spiri |nve
_ It 1s understood that the fore901ng detailed

10 descr1ptlon is given merely by way of illustration
and that variations may be made therein without

\ '~ - departing from the spirit of the invention.
15
20
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30 P12739 29. CLAIM5S 1. A non-aqueous liquid |aundry detergent

conposition conprising a liquid nonionic surfactant, 5 a nono or

poly(C2 to C3)al kyl ene glycol nono[err]al kylether, a water-soluble inorgani =
per oxi de bl eaching agent, a bleach activator. to |lower the tenperi®18%® at
whi ch t he-bl eaching agent will |iberate hydrogen peroxide in

aqueous. solution, and 10 . from about 0.01 to 0.45percent by weight, . based

on the total conposition, of an hydroxylam ne salt capable of inhibiting

t he' enzyme-i nduced deconposition of the bla@achi ng agent, the enzyme being
present .in the soiled fabrics. 15 2. A conposition as clained in Caim1l
wherein the bl eaching agent is a perborate, percarbonate, perphosphate or a

per sul phate. 20 3. A conpositio€LAIMS ained in Caiml or Claim?2
wherein the hydroxylam ne salt is hydroxylam ne sul phate, hydroxylanlne
hydrochl oride, or hydroxylam ne hydrobrom de. 25 A conpositLQQ

as clained in Claiml. 2Aom0ﬂ3aﬂm9Qﬂ$1hM%§Mﬁ(%iﬂndﬁﬁldﬁﬂQﬁGQQﬂ v
N,N, N, N -tetraesh%s%fi%e%@ﬁ@ﬁ@ éllﬁlfa)rma&m@ SAfr i 4wy, i n any

one of 30 Ca wherein the bl eac éirn conpri ses sodi um
perborateﬁmnoh?di“&f‘@ °trh§°B»Wé§(2h h&cﬁ&)@tldﬁy]@é‘ef\l WO - t et raacet yl

et hyl ene di ani ngoaddchhes)alkylether, a water-soluble -inorganic
' peroxide bieaching agent, a bleach.activator to lower
the temperature at which the -bleaching.agent will
liberate hydrogen peroxlde in aqueous .solukion, and
10 from about 0.01 8o Q. 45percent by weight, based on v/
the total composition, of an hydrpxylamlne salt '
capable of inhibiting the enzyme-induced
decomposition of the bleaching ageﬂt, the enzyme
being present in the soiled fabrics.
15
2. A composition as claimed in Claim 1 wherein
the bleaching agent is a perborate, percarbonaﬁe,
perphosphate or a persulphate.

20 3. A composibtion as claimed in Claim 1 or Claim
2 wherein the hydroxylamine salst is hydroxylamine
sulphate, hydroxylamine hydrochloride, or . -
hydroxylamine hydrobromide. R . = -/

25 4. A composition as claimed in Claim 1,. 2 or 3
wherein the bleach activabor is N, N SN, N~ hetracehyl
ebhylene diamine.

5. A composition as claimed in any one.of.
30 Claims 1 to 4 wherein the.bleaching agent comprises
sodium perborate monohydrabe, the bleach activahbor is
' N,N,N',N'-tetraacetyl ethylene diamine ‘and the

* €L 'M°S .



TP12739 30. hydroxylamne salt is hydroxylan1ne sul phate or hydrOX{Ianine
“hydrochloride and is present in an anount of’' from about 0.02 to &1l2%39%
6. A conposition substantially as herein disclosed with reference to
‘Exanple 2. 7. A nethod for cleaning and bl eaching soiled fabrics which |
conpr,i ses contacting the soiled fabrics 10 with a conposition as clained
I n aﬂy one of Claims 1 to 6. 8. The nethod 80.Claim7 wherein the aqueous.
wash bath has tenperature of: {err] or less. 15 20:25 30
hydroxylamine salt is hydroxylamine sulphate or
hydroxylamlne hydrochlorlde and is present in an

amount of from aboub 0.02 to 0.2%.

”S{ 5 '6. A composibtion subshantially as herein
disclosed with reference 4o Example 2,

7. A method for cleaning and bleaching soiled
fabrics which gomprises conbacting the soiled fabrics

10 with a composition as claimed in any one of Claims 1
- 80 6.
o
8. The method of Claim 7 wherein the aqueous
wash bath has temperature of 40°C or less.
15 '
20
.
25
30
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