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M XED PEROXYGEN ACTI VATOR COVPOSI TI ONS Fi el d-of the Invention "

The presentWOdd8diMon generally relates to N-al kyl amMmoRCUMIS9?/21471
acetonitrile conmpounds useful in appl i cations such as bl eaching and
cleaning and 5 particularly where the Nalkyl annnnlun1aceton|trlle
conpounds have an anionic activator, a peracid, or non-ionic

pol ari zabl e activator anYIXER PEWQ%I%TIVATORC@MO%HIONS present.
This application is a continuation in part of 10 Serial No. 08/475, 292,

filed June 7, 1995, entitled "N ALKYL AMVONI UM  ACETONI TRI LE BLEACH
ACTI VATCRS, " ' ., of .common assi gnnent
herew t h. B33 FEHTC wention 15 Per oxy conpounds

are effective bleachlng Theznnaﬁentandveokpomtgeneralmyudemgtmmukoor

aunder i hg. oper S PoRE MioRifl Sl edied 1 S dggoutas The sl 1850

Decenber 7, 1976;\ppﬂ,uemtapasEd\mcdns eas 20blaach1ngd| sndoseé.ealmllerg:hlatgi

COmPOSIt00Ss, o BAFLdFAarty, PO OERe"NDRE shtn s RUAHA o g0l

"peraci ds") havecomPOPyﬂﬁcadWPtﬁ%naﬁﬁéﬁépe@Q&}WﬁiQHuﬁﬁnP%ﬁaéideaﬁbbﬁyl|c

25 acids with h»sehagameerggféﬂ@rwabne Prefeiee sy SHhBUri&  sufGphe FOr
exanpl e, U.S. Patent 337,213, inventors Mar ynowski et al., issued

June 29, 1982, dFSBP&EELOR PreS@BEhod for making di peroxyacids in which a
hi gh sol.i ds t hr oughput 'mms sppRbaeied. i8Q continuatiodovievejart of

I I h d t end
T ose! ot oy a§BeS0 wo PUPELFIR A5, TR YR 7 TR0 RTINS e
per oxyaci d. The ABKHleeAMMGNBMMI|tACE¢O®ETR&yEC|cBREﬁCH ACTIVATORS, "

inventors Arbogast et al., of common éssignment

herewith.

Background of the Invention
Peroxy compounds are effective bleaching

agents, and compositions including mono- A6 or di-
peroxyacid compounds are useful for industrial or home
laundering operations. For example, U.S. Patent-
- 3,996,152, issued December 7, 1976, inventors Edwards et

20 al., discloses bleaching compositions including
peroxygen compounds such as diperazelaic acid and
diperisophthalic acid.

Peroxyacids (also known as "peracids”) have
typically been'prepared by the reaction of carboxylic

25 acids with hydrogen perox1de in the presence of sulfuric
acid. For example, U. S. Patent 4,337,213, inventors
Marynowski et al., issued June 29, 1982, discloses a
method for making dlperoxyaCLds ln whlch a hlqh SOlldS
throughput may be achleved. ,

30 However, granular bleaching - products
containing peroxyacid compounds tend to lose bleaching
activity during storage, due to decomposition of the
peroxyacid. The relative instability of peroxyacid can
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2 present a probl em of storage st abi | i ty for conpositions

consi sti NgufRfogPhsiqnc! udi ng peroxyaci ds. - PCT/USTIRI4TL
approach to t%e probl em of reduced bl eachi ng activity of -
peroxyaci d conpositions has been »5 to include activators of
hydr ogen peroxi de-or an active oxygen source. ‘U S. Patent
4,283,301, inventor Diehl, : : | ssued August 11, 1981, discloses
bl eachi ng conpositions i ncl udi ng peroxygen bl eachi ng
conpounds, such as sodi um per bor at e nonohydrate or sodi um
per borate tetrahydrate, 10 and activator conpounds such as

| sopropenyl hexgpegeat a problem of sauurd@(atthmlprﬁar asmpas idiions
ester.

t t | ud
tetraacetyl et h?Pé‘ﬁé&%%é’f( ﬂgEb)ncw%%ﬁpﬁ 1oz bfecﬁ'gesﬁg-l vators include

sul fonat e (NCBS) and nonangy| gigpmdwhe gieendthesulprgbdiem  of reduoed
(NOGPS) . d _TAED are di. v%ﬁ:yo

g%?&ﬁ.@'&:m dsitions has beed) S.
Pat ent 4, 417 93 aﬁw and rj * di scl osed,
for exanpl es intd. SncEZadenacﬂWEmmBDf Fuffiyogen peroxide qxf aj ackiye

di scl osures of r rp et i, 283, 301, fdor e ;EEnce.
%de}_na S%dll{wgeo E?? Paét‘fe‘ént 778 lnve

i ssued Cct ober igsuedsdugnsti dbs hdYhI Cb’r%eﬁgb each:.ng gompg%f#)b%qst i ons
conprising per a%_'n‘éllﬁrd\f,‘:\?gng g@rréxgbéﬁ' Efﬂ@achlng compoundgnesuth sds usddiun :

hed
LWyl pesbonake seRehjisREe, Ok SSHT Berbdd 68 (eaetinyadiesone
g[ -1 %0 Ayl ﬂ:tﬂ#@tdzﬂdempdendkysuphqasr rﬂsq;fm‘qengﬂkylngxgm%te
err]-[err r F Whler an
N nd peranel Ra Pt R
V\/E]g;(ra] [Lelr;]s[?atraaﬁw ng groupr)a‘t{r?[lire11:]?1(:1 c@:namlésrc] é[.ﬁrﬁ;&] actiyaiPzRed .phc%/ude

Eeigéygig b! ggﬁrekoe e%ylzgtlf%éggéaﬁﬂfne (TAED), %naﬁﬁgclﬁ bebzelatent s

R hlfssugd
February 21, Jjnﬁﬁlﬁqnaaa(mugBS), and nonanoylglycolat T eno stilfona
15 (NOGPS). NOBS and TAED are disclosed, for example, in
U.S. Patent 4,417,934, Chung et al., and NOGPS is
disclosed, for example, in U.S. Patent 4, 778,618, Fong
et al., the disclosures of which are inccrporated herein
by reference.

.20 Thus, U.S. Patent 4,778,618, Fong et al.,
issued October 18, 1988 provides novel bleaching .
compositions comprising peracid precursors with the
geheral structure '

TN S
' - ~ R—C—0—C(—C—L
| R" N
wherein R is Cy-20 linear or branched ' alkyl,
30 alkylethoxylated, cycloalkyl, aryl, substituted aryl; R’ |

i and R" are independently H, Ciq alkyl, aryl, Ci-20
alkylaryl, substituted aryl, and Nﬁg, wherein R* is Cj.3¢
alkyl; and where L is a leaving group whlch can be
dlsplaced in a peroxygen bleaching solution by peroxide

35 anion. U.S. Patents 5,182,045, issued January 26, 1993,
and 5,391,812, issued February 21, 1995, inventors
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Rowl and et al. are similar, but are polyglycol at es -of ' t he

- Fong et -al wo®pagisycol ate precursors, or activators. "PCT/USY721471

U S. Patent 4,915,863, issued April 10, 1990, i nventors
Aoyagi et al., discloses conmpounds said to_be 5 peracid
precursors that have nitrile noieties. " S. Pat ent
5,236,616, issued August 17, 1993, inventors Cakes et al.

di scl oses conpounds said to be cationic per oxyaci d precursors
that have nitrile noieties. These nitrile containing’
activators do not contain a |eaving 10 group, such as the Fong

et al. leaving gowladid dtital. are similarindueadiriengoldeylyepkdsnasy
' ctiv t he nitgLIe and said,

pon 1 eact] on ofhe Fong e°al. poneglyeplAft Rattrars. Br et bivaLEFE ey
peroxide, to U.§entaaentadplibx§63 m iBsmextiApraisl bl @ach$ ag,
speci es. The . 5 l, ety al. ' r Sal . ar | C
Tng, wnich iaventors apfRiESs LT AfEIGS colfiiidle Sid' e5Th
German  patSent peramild cprécursorsi48hat2 gve nitrile moiepdbki.shed.$hrch
7, 1996 describ dugt : atsey ni | YEhPORELEE! es
in the form of g?&%ﬁg 2%'13%5&2%@@ sloﬁsuqteldonél.lgugﬂ ﬁ'_ £5939! Y& ) <t)f.-#\lew
peroxygen act Pakesr et tabi, dpsedpges. compounds saidy @ |hehtCatierRhf ng

and that can bepbebgyhai@dpt@éursors that have indwird18rme0btde8QMPERELE ONS

remai n de5|rablg:fon ' N %P_|IcatIOQP such as | aundry. and,

househoi d bl eacRikgidfdcontainings 4;W§£9§ﬁ} © not contain a ¥ of
the Inventijgn group, such as the Fong o@e aipecleadfirddiegpoapsnt but

vention  instesgy indlidh | €SqBlCaliON diddioiUgsbapt Lokt & o
activating the nitrile and said, upon reaction or
perhydrolysis in the presence of hydrogen peroxide, to
generate a peroxy imidic acid as blesaching species. The
Aoyagi et al. activators include an aromatic ring, which

- tends to cause fabric yellowing.

L German patent application. P4431212.1,
published March 7, 1996 describes production of
quaternized glycinonitriles in the form of stable

20 aqueous solutions. _

New peroxygen activators that provide
excellent bleaching and that cah, be formulated for
liquid or solid compositions remain desirable for
applications such as-laundry and household bleaching and

~ 25 cleaning.

Summary of the Invention: ,
' "In one aspect of the present invention,
nitriles are provided in substantially solid form having

the structure of Formula I

This Sheet Has Been ﬂlaced
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FORMULA | [err] wherein A'is a saturated-ring forned by five
-atons . in .fjon to the Nerr] atom the five saturate

bei ng - foupvogsg%%% "atoms and a heteroatom the 5 %stlhiggeﬁi JFT{‘[Serr]
bound to the N err] atom of the Formula | structure |nclud|ng ei t her
(a) a (err]-[err] alkyl or al koxyl at ed al kyl where the al koxy is
Cerr]-[err], (b) a (Jerr]-[err] cycloal kyl, (c) a (err]-[err]

al karyl, (d) a repeating or nonr epeati ng al koxy or al koxyl at ed

al cohol, where the 10 alkoxy unit is Cerr]-[err], or (e)
-CRlerr]Rerr] C=N where Rerr] and Rerr] are each H a Cl24 al kyl,

cycl oal kyl, or alkaryl, or a ‘T epealg jgonr epeat i ng al koxyl or
al koxyl at ed al cohol - where the alko;§£###¥LT3 Cerr]-[err].

The Formula | conpounds have a gBaternary 15 nitrogen atom (Nerr]),
requiring the presence of - t one counterion (Y) to be associ ated
therewith, which is I flustra¥gd in Formula | _asg Y'," but as understood
can ~ be nmonovalent, op multi vBlj a1 CReR: T 8% - ounZ8hOons, .or
organi c and i norgani c anins, sugh as chloride, 20 bromde, nitrate,

al kyl sul fate, bisulfate, te, tosylate, and nesyl ate. Especially
preferred are nethyl sulfate, sulfate, bisulfate, tosylate, and

m xt ur es tfmwnﬁfeanAwnhlabSaturhhedraﬁgg forfingdd by0.fivEhestoms in

ds, I 2 | e bl hi
e el eamng. coltitte f4F B8 LAE N ddo™! bnd Y, Sk B IR LR, LERRL 10
;tructuie are bejngti €abarl garbeinul awnnsfoandlaaedhaianmqnnmﬂlohhethat
| ncl ude OurGifhe Ol rudfit| KO pBlMEC e A, LGSR of +RBTRVYAILNST
h a ine 30 soll

provi de exce | en eac ng | t1ons.
structure lncludlng either (a) a Cy;.4 alkyl or

alkoxylated alkyl where the alkoxy is C,q, (b) a Cea

cycloalkyl, (c) a C,q alkaryl, (d) a repeating or

. nonrepeating alkoxy or alkoxylated alcohol, where the

10 alkoxy unit is C,4, or (e) -CR;R;C=N where R, and R; are

each H, a C,.;; alkyl, cycloalkyl, or alkaryl, or a

repeating or nonrepeating alkoxyl or alkoxylated alcohol
where the alkoxy unit is Cp,.

The Formula I compounds have a quaternary

15 nitrogen atom (N,;), requiring the presence of at least -
one counterion (Y) to be associated therewith, which is
illustrated in Formula I as "Y%," but as understood can
be monovalent, or multivalent. Y includes counterions,
or organic and inorganic anions, such as chloride, -

'".20 bromide, nitrate, alkyl sulfate, bisulfate, sulfate,
' tosylate, and mesylate. Especially preferred are methyl

- sulfate, sulfate, bisulfate, tosylate, and mixtures
thereof. .2 will be in the range of 0 to 10. These
compounds, or salts, are particularly well suited to

25 granule bleaching and cleaning compositions’.

The nitriles with the Formula I structure are
particularly useful when formulated as compositions that
include a source of active oxygen, and these
compositions provide excellent bleaching in alkaline

30 solutionms.
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5 Preferred enbodi ments incl ude l-ower aIkyIs

substi t ut edweteghhesN err], e.g. N- et hyl nor phol i ni um acebenrushiniats
N- et hyl nDrphoI|n|un1aceton|trlle N but yl " norpholiniumacetonitrile,

which are ifTustrated by 5 Fornmula Il (mﬁ% "n" preferably being O to 24
and WNeH;iESheet Has Bedn Réphc@N€ Of the above described counterions). “lerr]
mw enbodi nent

A parti IS an N-net hyl nor phol i ni um
acet oni mm% u7 “n" of 10 Fornula Il is 0. . A conposition useful
for bIe ri'ses a heterocyclic cationic species either capable
of forming a peroxyinmdic acid with a source of active oxygen in
aqueous: sol ution, or alreadyrbéénge61embodim&nmmyinbdhddﬂﬂmwenndhﬁyls
ani oni c species e[} | e f it our.ce of
active oxygen in b ES&C}S‘?&&? s8i ut|§% oi" bel g a?r g%&%ywn g‘-c’%@?‘é’?ﬁl&%m
or .a non-ani oacetpni‘an]zmblbé—eﬁ:hyh/amphaﬂadnsumta@e’eonitri:kemm?-!ﬁuh}'.l

These Cowposition:gofg oRenthf SheSOhife B, ynithl THEE! ofh 1l A U by

di spensi ng urarly
preforned i ondpai F@rmula Wk E h{ wsiditeCined Pé'&tfieéﬁbéYhé?éﬂéc% EPc 24uansr wiere

(e.g. n'tr"e)z&CigvaheréfaeﬁeaabeeéCdagéryséeréohﬂt@ELsHsshe
activators act as co-counterions. Conpositi-ons 1 ncluding these
nitrites are 25 wuseful, for exanple, in laundry products, such as

bl eachi ng additives, detergents, deterggoRMODASEErS, detergents with

bl each, bl eaches, bleaching aids, stain renovers, and spot treatnent
‘products such as stain reaner? remash and presoak | aundry ai-ds.

Anmong t he (Hib

/r——\G$F—-CEECEEEI¢ Y. ZHO

A particularly preferred embodiment is an
N-methyl morpholinium acetonitrile salt where "n" of
10 Formula II is 0. A composition useful for bleaching
comprises a heterocyclic cationic species either capable
of forming a perokyimidic acid with a source of active
oxygen in aqueous solution, or already being in a
peroxyimidic form, and an anionic species either capable
15 of forming a peracid with a source of active oxygen in
aqueous solution, or being already in a peracid form, or
a non-anionic polarizable activator and suitable
counterion. These compositions. can be liquid, solid, or
formulated for dual. dispensing. = A particularly
20 preferred embodiment is the use of. preformed ion-pairs
with selected cationic heterocyclic quaternary (e.qg.
nitrile) activators and anionic activators in which the
activators act as co-counterions.
Compositions including these nitriles aré
25 useful, for example, in laundry products, such as -
bleaching additives, detergents, detergent boosters,
detergents with bleach, bleaches, bleaching aids, stain
removers, and spot treatment products such as stain
removers, prewash and presoak laundry aids. Among the
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6 advant ages derived from such corrp05| ti ons are i rrproved

¢l eani ng, moval , spot renoval, whitening, and :

bri ght eni n%%%%"zw . Brief Descrr?) llUgsr‘lmol?ﬂ he

Dr awi ng ~ Figure "1 (Panels A and B) graphically
il lustrates percent 'ﬂfls b@et:nR lagadn r enbval where Fig. 1A
Is the stain renoval separ ate activators,
one being a peroxyi m nd the _ ot her a peracid
activator, detergent one an conbination of the two
separate activators coact | vat or enbodi nent of the

I nvention, wth_R 1 '

oint of ench dey?ﬁfta@es derz.ved afroorn§ @Y&mgzdrﬁﬁi%s()l%:ﬁias%’ |%%lbir?§]ﬁ%%ﬁ

does not cleanlng,s|39¢ﬁlfn cé%@@‘yalnpﬁﬁ(?'é BePp¥Atansbitending, and 15
Figure 2 (Panel $,/A #fifng %ﬁltrféa’}d‘ed Qriitles. 1, except stain
renoval tests were perforned W t anot her peracid activator
as anot her coacti vator ' enbodi ment. C) Det ai | ed
Description of tggdy Qj‘éﬁdﬁ%ﬂ@mdﬁmﬂé Drawing 20 Appl i cation -
Serial No. 08/4 1 ed June 7,..199 ent|tIed "N- Al k
Anmoni um Acetonitril e Bl edFure (Panel?‘\ctfxvatag%s, 'E‘_é')des%ﬁ"?‘%% %ﬁ% I gs

typi cal |y quaterililapttrates percent offorspaghetti ps’eaénrmmviaddlwmm‘e was

N- et hyl ammoni . : | dhis
application lf@g. lﬁs 5 et?ha% esseacﬁ %é%ééfeéﬁi\/%}i ael[’kk &%Iﬁ&
present’ actlvanqnag,ntqnm being a peroxyimidic act:gﬁgt%pm the
wher ei n novel i zed peracid activiitbi,| e8eRb8gBALVI QEQnEaVAﬂQ cgrtain’
counterions Whl c esult in substantia lu{‘: red uce

hygroscopi cldy @qminination 0"30 tl}%sp‘é"é‘f tSLRHA Yo RACEREPSF  3Fmohi um

acetonitrile coactlvator‘reéxﬁbﬁéﬂﬁéx@ﬁ eof Othé/'\ﬂiMS)antléﬁQt harhsnandl i B
wherein novel nitriles, are rOVJ %granul es bs/fbel g,
?tu

carried, coatedSHAYWiRG xeRRAti (TRELLYi (ARpRE atgnou

activator or the comblpat,.cn of both does not
significantly improve periformance; and,

15 Figure 2 (Panels A and B) is similar to Fig.
1, except stain removal tests were performed with
another peracid activator as another coactivator

embodiment.

. Detailed Descri tion of the Preferred Embodiments
‘20 Application Serial No. 08/475,291, filed June
7, 1995, entitled “N-Alkyl Ammonium Acetonitrile Bleach
Activators," describes nitriles, typically quaternized,
for which a préferred embodiment was N-methyl ammonium -
acetonitrile methylsulfate, to which this application
25 relates. 'Thefe are several aspects of the present

invention.

One aspect is wherein novel quaternized
nitriles are provided having certain counterions which
‘result in substantially reduced hygroscopicity (with

30 respect to :ambrphous N-methyl ammonium acetonitrile
methylsulfate, or MMAMS). Another aspect is wherein
novel nitriles are provided as granules by being
carried, coated, or admixed with a suitable particulate
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material. These granul es have inproved stability and/or reduced

hygr oscopi womaassmt eri stics with respect to anor phous MRERRISIV2K471

~anot her aspect of the invention is or an inproved, process of making.
novel quaternized 5 ni tmstsggctgagnaé,ge a&@ve reduced anounts of undesired by-

product . ect |s wherein the novel
quaterni zed nitrites, ed to form peroxyi mdic
i nternmedi ates in aqueous in 10 -the presence of an active

oxygen source, are also placed in the presence of anionic bleach
activators, peracids thensel ves or a non-ionic polarizable activator
and Sui t abl ematenha#:ci ofhese gramiles hraveximpreved ptabikhity and/ax onic
nitriles and tRquRRLONhGarGELoNEL Olchar@itelitsd00Ct kN WiEi OB, | &

provide stain refpv presence of active oxygen of yé}ogen
peroxi de in anozpbous oMisADN. Yethianoddeac ASEECENRS | Hhenkiegptdon is

sormetimes be ref fa&edaﬁola@ %ﬂCt;}i’@é@és 6eMRSt i NBovel q[&aﬁa}nlz
corrp03| tions conprise_a ero

c cationic, 20 speC|es ei capab e of
forming a pePoxyPRitBiéescra as géu have, resipced Fmannts, 9L, ppges ined Rikous
sol ution or ?kagggi ,being in a peroxy|n1d|c form and another speci es

ei ther capable of form ng @ peraci a_saource_ of acti en in
aqueous sol ution or al ready® e|ﬁ6°g 23595%Eac+% FISRe 35 %@ (ﬁgkék
vari ant being a gaategznized nnmkaaesablmhachlvam@r bedieved t & e form
counterion. Thus f.or. a h IoEEN

practicing the |R$53§V&ngﬁé th?fﬁgggng% Fr %%&g gg %Elggaghrg; suéL
al kyl - and 4@i dother pxgsantexyf ian I tise @§Y9?ﬁ SOHBCRAtakM IR placed

peroxyl mdic acl §naghiedliilcince ofl %hl‘é%%co‘cbl@a‘%fhora'&q.v'a'ﬁo%'st U g eeidgn di c
aci ds and peroxycar oxyl1tc acid (3).use qQf prefornmed in situ

peroxyi m di ¢ aci §§emisﬁllv|§§r ¥ daacl??‘&a%%ﬁléc BRd-ard#pblge actiypptor and
peroxyi m di ¢ aci dyRit@e4eSOE8uner@6hl vat aifus,i Nfo@N-example, both the

8 cationic nitriles and the anionic activators can
15 together function to provide stain removal when in the
presence of active oxygen or hydrogen peroxide in
aqueous solution. This aspect of the invention will
sometimes be referred to as "coactivator" compositions,
which compositions comprise a heterocyclic cationic
20 species either capable of formind_a peroxyimidic acid
with a source of active oxygeh in aqueous solution or
already being in a peroxyimidic form and another species
either capable of forming a peracid with a source of
active oxygen in aqueous solution or already being in a
25 peracid form; or in.another variant being a non-ionic
polarizable activéﬁdr and a suitable counterion. Thus,
for example, among the embodiments contemplated. for
practicing the mventlon are: (1) use of,preformed
peracids, such as alkyl- and amido-peroxycarboxylic
30 acids, in combination with peroxyimidic acid activators; B
(2) use of preformed in situ peroxyimidic acids. and
peroxycarboxylic acids; (3) use of preformed in situ
peroxyimidic acids with peracid activétors; and, (4) use
of peroxyimidic acid precursors, or activators,'in ion-
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paired conplex with sel ected anionic peroxycarboxylic aci-d precursors,

or_activatq& For exanple, .in such a first eq&eﬂbﬁﬁ%h¢ﬂf a

coacti vator @oﬁ%%?ftion a heterocyclic cationic species, 5 such as the

preferred Formula |I conpound nore fully di scussed rbetow,—may—be
conbined with already forned peraci d angl be either gﬁs§£ i ueous
or non-aqueous) formor be solid granules. Wen in agjy o TREE i f
the source of active oxygen is present, then the 10 l
containing the two essential enbodi nent species - (ca

form ng peroxyimdic acid and peracid) shoul d be mai ntained at a pH of
fromabout -1 to,5; r r a akihAi & I lsy, from
0to 2. Thegglrg\% Sﬁ’?&ed{) f'gim‘?{ sﬁéﬁ?%ﬁ??’aﬁﬁihﬁ%éygﬁ?ﬂ’%%? L "0
compound from r eacidngrecursons,solr éstdvasersve oxygen before the

coactivator conposition iSFBfaQ&ah%igé énu§ﬁch gfngsQogmggugggﬁ :yfv nt,

then the two active speci es ca | sperse . §. as suspended sol i ds)

or di ssol vedCoaGEivater eARRRfIdden oPeERFSCEFLIG| cafHMic Apeajiesool s,

hydrocarbonss syubACtadt 8he lpréfiedred Foiula IModnpcdtnd AhdLENFIIMS V.
the liquid conpoaents of the coact jvat or .conposition can he packaded in

a dual di spef$EFUGFELA (AL WHurBAY o e, comPaned, Jet Ik cplready s foamede d
from the Fornul aperaes@oand betdithere in23iqbidt phyeepislor Mhsh-RefrROUE

i ncl ude peroxyal kanoi ¢_aci ds_.. e. d.. . peragetic.and perbutanoic acid),
peroxydialkanoic‘K'orm Gt sokiggﬁkaﬂ%%ﬁgpero§éﬁoﬁgc $é#st %é%%ﬁfon’ t a-
chl or oper oxybenzthe asodrcandharatiiver opsygerpbehgoipresentaci cche30 the

For anot hen ex@B@h@ioni5bn€%§ﬁ%§gﬂthgp%&Bhessen@ﬂ??d%§§§§%é§h€i%?EﬂﬁgsvatOr

conposition, a heterocyclic oni C specl es, _suc e preferred

Formula | cokpabhenierepeqiss, fAraiags pare¥y thidiayaeid anmbiprecid) with
sel ected ani oni CsREHPAYEE MOV ineRC ia® AChHVaEOf PoOabdut |- AN-tRAIT ,Ceore
conpl exes, such as_is exe | f by

PCT/ US97/ 21471 preferablfn%rod(il to 2, most preferably from 0 to 2.
These low pH solutions substantially prevent the Formula

15 I compound from reacting with the source of active
oxygen before the coactivator composition is ready for
use. If in non-aqueous solvent, then the two active
species can be dispersed (e.g. as suspended solids) or
dissolved. Suitable non-agueous solvents are alcohols,

20 glycols, hydrocarbons, surfactants, liquid fats, or
mixtures. Alternatively,'the liguid components of the
coactivator composition can be packaged in a dual
dispenser with the source of active oxygen kept
separated . from the Formula I compound until use.

25 Suitable preformed peracids include peroxyalkanoic acids
(e.g. peracetic and perbutanoic acid), peroxydialkanoic

acids (e.g.  diperoxydodecanoic acid), meta-
chloroperoxybenzoic acid, and para-nitroperoxybenzoic
acid. '

30 ' For another example, in such a fourth

embodiment of a coactivator composition, a heterocyclic
cationic species, such as the preferred Formula I
compound more fully discussed below, may be combined
with selected anionic peroxycarboxylic acid activators
35 in ion-paired complexes, such as is exemplified by
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Figures 1 and 2 where the peracid activators were NOBS and NOGPS,
respectivelwooghetsla of which provided =  synergistic efpernsonmastain.
renoval at relatively | ow ~ levels of spaghetti stains. 5

The second and third noted enbodi nments of coactivator compositions can
be inpl enmented, for exanpl e, by forniﬁb in situ peroxyimdic acid. An
I n situ peroxyimdic acid may be fornmed by conbining a

peroxyimdic acid precursor, e.g. .MVA, with a source of 10 active oxygen,
e.g. hydrogen peroxide, followed in a separate step by conbi nati on of
this solution with ei ther a peroxyacid precursor, e.g. NOBS, or a

pr ef or med p@iguras d, and).2 pranetthe goerbeid td tiva tsdis twét@ENOBS

prior to use. N nt s LR S i se (15 inatio

wher eby t he per ofﬁdﬁi cﬁdzéya% da)g%se%éjée%l{’gw’. %rsggﬂent% fi n wsfxlcjtoét? vﬁ%"ﬂ{l%%dt o]

i nsure optimum f symerigistdiic effadts mnr B&AN demedld apartbatiwelyhlow

typically forns 1oty I n 40 o respondi ng peroxyaci d. Anot her
Sl y%tff) s%‘#g%lgeté:%e SO =

advantage is an abill ution pH and 20 conditions to
maximze bdth formatiofheofsecend 2and pEhéxdi matiad aembodimeaitst hef nost

favorabl e condi tigRa%tivatdro! |RtbHYe LA N@hhon by t Ilnﬁ‘:lfé‘?lfé?f‘t%%f,i d for

pr ecur sor - system where conditjons,and,gH are then changed .
maxi ni ze the ‘sub&¥GMPHE f AIehADBH AL BCEL Tt PEEPXYRBILEC BEAGyadkl. 10
Further, an exanglig¢uofpérs@pimidic Belidr imapl Be forakid VY Okoitlihiy ch the
het erocyclic cationic igggtes LY usefullg'belﬁﬁgbln%ﬁlls

nonanoyl oxygl ycoPPrRE 1C acd &YYoy €-9- ¢ WRRR (F SMTCR R ve
aspects havelfas acddwvenroxygere) eeegt dgrraigemnavetoxide ) t £61lbowbdt Ha a
structure ge Ly il r d =Ql | . The :N e af . t.he
Formul a | corrpou%g%i%‘s’f-Z"?c‘f'grtggéﬁ a%éét S?ﬁl ggaﬁihg, of _r{?’lﬁ%s%{r’%{lg%gg} mAthi n
Fornmula |. either a p@aTXyY8Yid Xrecursor, e.g. NOBS, or a preformed 10

peroxyacid, e.g. peracetic acid, within a short time

prior to |use. An advantage of this stepwise
combination, whereby the peroxyimidic acid species is
present in situ, would be to insure optimum formation of
the peroxyimidic acid speciss, which typically forms
more slowly than the corresponding peroxyacid. Another
advantage is an ability to change the solution pH and
20 conditions to maximize both formation of the
peroxyimidic acids under the most favorable conditions,
followed by combination with a peroxyacid precursor
system where conditions and pH are then changed to
maximize the subsequent formation and activity of the
25 peroxyacid. , _ | |
Further, an example of a non-ionic polarizable
activator with which the heterocyclic'cationic 5pecies.
can usefully be combined is nonanoyloxyglycoyl benzene
("NOGB"). _ _
30 All these inventive aspects have as a common
element certain novel nitriles with +the structure
generally illustrated by Formula I. The N; atom of the
Formula I compound is par£ of a saturated ring,
illustrated by "A" in Formula I.

This Sheet Has Been Reﬂlaced _
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FORMULA | [err] This saturated ring of whith N err] is a part has
a pl urq{,b y,zﬁé atoms. The saturated ring illustrated by 1 A in
Formul a | pre? raTy has at |east one hetero'5 atomin the sa{%ra?eg ring
in addition to the Nerr], nore preferably wherein the ring includes an
oxygen ato tom or one or %o additional nitrogen atons.
The at |east one nitrogen in the saturated ring (Nerr]) shown in

Formul a IThl=§h¢dﬂéa§ Gef e 10 substituted and al so quaternized. Wthout
bei ng boun the el’'ectron withdrawi ng nature of the

quaternary be i ncreased by being part of a sat ur at ed,

het erocycli c r| ng and nmay aI so functi Gspesirza 1 i MProve the hydrophilic
character of the oxi-dant. ‘T"s‘uﬁ'sf;lltuent_ Rlerr] will be bonded
to the NJerr] atom of the Fo la | structure and additionally a :
nitrile noiety (--CR e rlCerr]N) is bonded to the Nerr] atom

where R2 and R err] afe eac ] cycl oal kyl, or
hrepe‘%ﬁ{ig %(ﬁ(yl or %?RQoxyl ated. 20

al karyl, or a repeatigng or
is (derr]-[err] The Rerr]

al cohol where the alko uni
substituent may be a (Cerr] r] al kyl or al koxyl ated al kyl where the
al koxy is Clerr]-[err], a CJerr]-[err] cycloalkyl, a (Jerr]-[err]

al karyl, a repeBhisg mtunateqbeatmnq; aifkowhich N, abkoxylpsrd &lasohal ,

shere the a R S Sy LYFyspERcaROupe o e
al so be anot herringH &t rJIR[F@rde;PeKr Prefenablai has]ay rl]eaértdonpehe}:eape each
Ha C(err]-§errjt@hkyh the saturated ring in addition to the N,, more
' preferably wherein the ring includes an oxygen atom, a
sulfur atom, or one or two additional nitrogen atoms.
The at least one nitrogen in the saturated
ring (N,) shown in Formula I 1is N-acetonitrile
10 substituted and also quaternized. Without being bound
by theory, the electron withdrawing nature of the
quaternary nitrogen may be increased by being part of a
saturated, heterocyciic ring and may also function to
improve the hydrophilic character of the oxidant. |
15 A substituent R; will be bonded to the N, atom
of the Formula I structure and additionally a nitrile
moiety (—CR,R;C=N) is bonded to the N, atom, where R,
and R; are each H, a C,., alkyl, cycloalkyl, or alkaryl,
or. a repeating or nonrepeating alkoxyl or alkoxylated
20 alcohol where the alkoxy unit 'is C,,. The R,
substituent may be a C,,, alkyl or alkoxylated alkyl
where the alkoxy is C,.,, a C,.3q cycloalkyl, a Ci_y
alkaryl, a repeating or nonrepeating alkoxy or
alkoxylated alcohol, where the alkoxy unit is C,.,, and
25 illustrative such groups are, for example,
: (cszH—-—O),' or . (CHZTH—-—),—(CHZCfH——OH)

CH, ' CH, CH,
where j=1 to 24. The R, substituent may also be another
30 —CR,R,C=N, and again R, and R, are each H, a C,,, alkyl,
cycloalkyl, or alkaryl, or a repeating or nonrepeating
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al koxyl or al koxyl ated al cohol where the al koxy unit is

C err]-[erriyvooosmasial ustrati ve such groups are: 5. “PCT/SOTR1471
where j=1 to 24. Particularly preferred, sat ur at ed
rings form ng the cyclic configuratign A of Fornula | contain

six atonms including the NJer] atom but t he thunber of "atT@RBheet Has BEn Reflicad NQ

the cyclic configuration can range from3.to 9. f
het eroatons are present with the cyclic confi gur\a/nm1mm.ﬂumul a
I, then a three nenber ring i's unusual ; ~ but, for

configuration B of Formula 111 shown bel ow, where there may only be

N err]. as 15 alkﬁkflﬂdtfkﬂkﬁ%?ﬂaQﬁu aheshblr gherenBBECH1kbRYS uAiE M"Y
noted, the particularly preferred

likely. : .8l rea

saturated ring ofCNWﬂcﬁpéﬁijiﬁs?%g%?%%r?ﬁ$%59?$9%sa?%%% in addi tion
to Nferr], with at |eastq Heiggro at oor bei npCH{CH—)20—(CHeCEatoRpt ed ring
In addition to the Nerr] , lpreferably whey ei n 't he h§£eroaton1of t he
ring is an oxygen atomor CH; a sulfur atom mamt preferaPfy where the
het eroatomi s gen, Particularly preferred
activator enbodi rr"\'el}ﬁxéé)xy §5t°a2r?=3’i | lustrated by Formula Il (where "Y' and
"Z" wll be . her ei nafRartieetarbed, puefenreds Osaguzated EORYSLA
X [err] © mi ikbvebh¥eguphtiBR KOLEU n Lipi | es
i ncl ude peroxyini%ﬁﬁ?ﬁn' é?ﬁ%é:atég ?hatggye Ee?ﬁeveg baé%hlgognggn??%élthe
nitrites in the pHesatmofinglugddngyshe N, atom, but the number of atoms

10 forming the cyclic confiquration can range from 3 to 9.
When two heteroatoms are present with the cyclic
configuration A of Formula I, then a three member ring
is unusual; but, for the cyclic configuration B of
Formula III shown below, where there may only be N; as

15 the sole heteroétom, then three membered rings are very
likely.

' As already noted, the particularly preferred
saturated ring of which N, is a part'has five atoms in
addition to 'N,, with at least one hetero atom being in

20 the saturated ring in addition to the N,, preferably
wherein the heterocatom of the ring is an oxygen atom or
a sulfur atom, most preferably where the heteroatom is
oxygen. _

Particularly preferred activator embodiments

25 are illustrated by Formula II (where "Y" and "Z" will be
hereinafter described, and "n" is 0 to 24).

FORMULA TII
_(fH:)nCH,
Oﬁ\@}:/l_‘CPEC'—_———N'YG . ZH20
Derivatives of the Formulas I and II nitriles
include peroxyimidic intermediates that are believed

30 formed from the nitriles in the presence of an active
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12 oxygen sour ce. So formed, peroxyim-dic derivatives

typically vwglgg,zggg“short-l i ved int.ernmedi ates forned -in #ﬁg
the nitrites of the invention interact with a source olP rogen

per oxi de and where the reactive 5 nitrile noiety fornms a peroxyimdic
acid. THR\WRMEas BatAH2nlaced per oxyi m di c lderivatives may al so be pr-epar ed
in situ al ogy to syntheses known in the art.

Count eri ﬁm,“"ll“"”,“i'] Since the novel nitrile compounds are

normal |y ) ernized, they will include at |east one counterion
(designated as ~"Y"). Sui table counterions are nonoval ent or

mul tival ent and d:ﬁﬁdéiﬂesbﬁx%bat esgo Of@fmed perox@':.!ﬁﬁ.'dlct 0&41':%&%1\9?%
methyl tosylate a,nd | at es urt her

in the earlier roRAfF2 llY ‘X‘B’l%(ﬁ%rﬁﬁ%ta%’p ‘ga’c‘?W’?s%‘i‘Jr%"FeNof‘?Wd?SnZQZ
filed June situ zmeh%ﬁe hhakkyésaﬁﬂnﬂmwmmemﬂriﬂ@emwm &re

di scl osed as typ| cal clu a W de var etg 8 counterions
such as chl ori d&°%H 9%1 82 ‘%‘F%ﬁ%ﬂ zﬂq{ﬁx“' e and whgze, the, readkliveke, |
and wherei n 2 prdftariled moiety2@orresbadpemonty indslide acidhedHokeveE ) S8ch

N- net hyl ammoni a ulkfa

When one choose?% hé‘ygré'ﬁ&f’eagéggéﬁibégtﬁ%ﬁ be Eﬁ‘eﬁ%ﬁfll M, S{FBPEuch a
wi de variety of analfayr itthsyntheses knowa rinavdid @gte in choosi ng whi ch

counterion nmay be 25 desired, including nethylsulfate as counterion.
This is because nost of the granul e enbodi nent s’ prot ect
stabilify of th&OMDEANIONS or exanpl e, against humidity during

storalge)].c However, thet nO\bS’él.nc'éi ?:.hg: ﬁofG@lTHQL'tE}.Cﬁ.Sl compound@eﬁgenxgérﬁﬁli dt
granule formin order to be syita of n i cations, a 0
provi de con@oun they will g inde rﬁﬁ ia % pf?‘%& -Ggpnterion

One particularl xctersefgcrrarﬁsﬂl enéJs)dl PreEert) . herel Suitable coan#Reienishe are
counterions are %wgghelx%: fateutltﬁl%le% '‘and include’ tosyxf reess,t oevgeezf')f'

Such a sul fate oOr
alkyl tosylate (e.g. methyl tosylate and ethyl

tosylate), and mesylates. Further, in the earlier noted
copending application Serial No. 08/475,292, filed June
7, 1995, N-alkyl ammcnium acetonitrile compounds are
disclosed as typically including a wide variety of
counterions such as chloride, bromide, nitrate, alkyl
sulfate, and the 1like, and wherein a preferred
20 embodiment was described therein as N-methyl ammonium
acetonitrile methylsulfate.

When one chooses the granule aspect of this
invention, then such a wide variety of counterions
remain available in choosing which counterion may. be

25 desired, including methylsulfate as counterion. This is
‘because most of the granule ‘embodiments protect
stability of the nitrile (for example, against humidity
during storage). However, the novel nitrile compounds
need not be in granule form in order to be suitable for
30 many applications and to provide compounds stabilized
against moisture pick-up. '
' One particularly preferred embodiment herein
is where the counterions are either sulfate,. bisulfate,
or mixtures therecf. Such a sulfate or bisulfate salt
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13 s~ (or mxtures thereof)

may be prodwoagrBsaam heat ed and . - acidified N- et ipeiruseT214m
nmor phol i ni um acetonitrile ' " methyl sul fate, _or MVAMS (wherein the
counterion before t he conver si on to Dbisulfate or
sul fate S 5 nethylsulfate). Thesé3t wo partﬁhusmﬁﬂ &ﬂk
salts are illustrated by Formula 111 A and 11
particularly preferred salt, N nethyl norpholinium r|Ie
tosylate ("MVATS"), is illustrated by Fornula
FORMULA 111 [err]
' : (or mixtures thereof) may be produced from heated and
acidified N-methyl morpholinium acetonitrile

10

15

methylsulfate, or MMAMS (wherein the counterion before
the conversion to bisulfate or sulfate is
methylsulfate). These two particularly preferred s;lts
are illustrated by Formula IIIA and IIIB. A third
particularly preferred salt, N-methyl morpholiniﬁm
acetonitrile tosylate ("MMATS"), is illustrated by
Formula IIIC. '

FORMULA III

IIIA IIIB
| CH. CH,
: / 3 /
O w0, O
CH,CN CH;CN
SO,
MMABS . S MMAS
IIIC
CH, o
of—év/ | °O3S—@——CH3
CHvCN
MMATS

The MMABS, MMAS, and MMATS embodiments are
particularly useful where one wishes a substantially
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15 The MVABS, MVAS, and MVATS enbodi nents are " particularly

usef ul wher shes a substantially - _
@&%fé gCajlérrpom tion to have reduced "hygroscopi ci ty C'{ S972147

respect to MMAMS. Al though the MMVABS, MVAS, and MVATS enbodi ments may
al so be in granule form they need not be, and are usable in
crystalline or anorphous forns. 5 The sul fate and bisulfate
counterions are'in equilibriumw th one another in solution, and the
predom nant species is dependent on the solution pH Above pH 2, the
sul fate group predom nates, whil e bel ow pH 2 the bisulfate form

predom nates.  sHlYY cdnio é&;&ﬁrﬁécuhaé redutdas inyee JsRe i i aresl by
controlling t he solutlon &g#?g¥ﬁﬁl xture |s obt ained at an
i ntermedi ate pH Tespect t° 3:1'3\‘9( Vi nd MMATS
enbodi ment | emboditeitdn W85 aAAsd w@wmqianuwlﬁmbec c?i rné@d sedt 15
Is bisulfate tha has bgen cr &ﬁ{llzed the stals ved and
the solution (thd§h&H Qnﬁ%%
Anot her preférr ed enbodi rrer'IIhe sullfarts raummisulﬁxnmtcmurma'lme az&elfmt ed
from a class 0 Y r e Forrmul.a | or
Formul a 11 . ni tﬁ%ﬂﬂ%“éﬂ %%bedgémgt ﬁanaon{%ﬁ c)i& eac EP Fvat %ﬁgn?if%
as are descri'-bedmdmlﬁ.na?m espedied 2is34depeadenty o the Batlattion 78, 618
(or are used to | ai g | | tr

: : f‘a?:c’i))% ?QWE E@%V\ésuc% grou;ﬂ;b?ﬁt Zegkdd TR 83  pd ISP

coactivation wl ccu are di's In an aquéous

solution in th®H 2 pkheereiswifake adiamie B%?&é’ﬁ‘lé’@@leée Tows; cthg | y
preferred sugh ceoagivi\iir qr&@cdldwﬂz%daﬁrevaw Qptdiifed by COFE ELLimNS

have the Fornulatgv sofﬁgfgﬁ pH, altﬁ%&&gta mixture is obtained at an
intermediate pH. '

However, the particularly preferred embodiment

is where granules are provided in which the nitrile salt

15 is bisulfate that has been crystallized, the crystals

' redissolved, and the solution (thus having impurities

removed) is granulated.

Another preferred embodiment is wherein the

counterions are selected from a class of anionic

20 activators. For example, if the Formula I or Formula IT

nitriles are admixed with anionic bleach activators such

as are described by U.S. Patenﬁ 4,412,934 and by U.S.

Patent 4,778,618 (or are used to form ion pairs with the

quaternized nitriles), then coactivation will occur when

25 such are dissolved in an aqueous solution in the

presence of an active 6xygen source. Particularly

preferred such coactivator embodiments are wherein the

Y counterions have the Formula IV. or Formula V

structure.

"‘""ﬁﬂ'iiﬂ‘fi’iitﬁﬂi“m i

' SUBSTITUTE SHEET (RULE 26)



[err] wherein Ris a linear or branched -al kyl chain cont ai ni ng

from about {yolggnagut 9, and preferably from about 6 to PCT/USY7AoUt 8,
carbon atons. 5 "FORMULA V  Jerr]

where Rlerr] and Rlerr] = H, CHerr],[err], - R=CHerr](CHerr])m .m=
0- 24, or 0; as understood, the S&err]- could conveniently be
any 7 ot her ani oni ¢ substituent. Nitrile Water

Cont ent 10 The novel nitrites my exist elther

anhydrous salts (essentially free of water) or as Stab||e’[hlsSlleetH'stcenReplar‘ed

hydrat es having di screte anounts of water of hydration.

Formulas | and Il, Z s in the range of FORMULA IV 10|MH1I! E"

6, and nost preferably O0to l. This 15 "Z" may be

aver age nunber of nol es of hydr ati on. Because there nmay be
m xtures of the - Formulas | and Il conmpounds with integer
nunber s of nol es of hydrat@Qon, t tual val'ue for Z may be a
non- i nt eger val ue. Th fo . §6-reduced when one

20 converts a crystalline or afforpho of ““hovel
nitrile into a granulated form

wherein R is a linear or branched alkyl chain containing
from about 5 to about 9, and preferably from about 6 to
about 8, carbon atoms.

FORMULA V.

o 0
R—-—'&——oczzagb —g—o—Q—so !

.where R* and R® = H, CH;, @, OH; R = CH,(CH;),, m = 0-24,
or @; as understood, the SO0," could conveniently be any
other anionic substituent.

th

Nitrile Water Content
10 The novel nitriles may exist either as
anhydrous salts (essentially free of water) or as stable
hydrates having discrete amounts of water of hydration.
Thus, in Formulas I and II, Z is in the range of 0 to
10, preferably 0 to 6, and most preferably 0 to 1. This
15 "z may'be viewed as an average number of moles of
hydration. Because there may be mixtures of the
Formulas I and II compounds with integer numbers of
moles of hydration, the actual value for Z may be a non-
integer value. The value for 2 may be reduced when one
20 converts a crystalline or amorphous form of novel
' nitrile into a granulated form.
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Physi cal itriles - Amor phous. for. .
For mul as quﬁhgé#y nitrites may be obtained by rggﬁgeevaporation
or precipitation fromsol utions (such as~+n_sppay_dLyLngh__

5 colum drying, and the like). .- 16Alternqt|v

lS S eet Has Been Repl

[T .

crystalline salts may be obtained by crystallization J
evaporation, which crystalline forns tend to be
hygr oscopi ¢ t han anorphous forns. This reduced

of the crystalline salts is believed, 10 mnthout bei ng boun

t heory, due to tbgavykhielt Pachk B¢ Nxtrlles of the nolecules within the

crystal that prevent- bu ene ration and the reduced

total surface area of Amorphoug c#?fé‘?%l PitnetR8) ifP ed t3Pn I
grmr phous gor m Oﬁit?g.les may be SaB’CaSn)édd by aragiai er&ﬁ(ﬂidﬁﬁl%d??ﬁﬁ' 30
e prepare from the I t .. the tallize
or aﬁﬁ?ﬁﬁgﬁgagﬁpﬂsgrom blutidns gﬁ?%b gﬁnanﬁgﬁéytl JI5G st he

Coactivator Bnbodoiemn drying, and the rwb&kb)n1xturéitetnp&nmnugen '
activators are 5?22&{:&91 é’”&é lgi 'a)iﬁ‘eﬁaga c?'ﬁq%‘%ﬁlll;@ﬁonf o

20 exanple, per e aC|
precursors afe coasefiel %MBE¢nﬁthnmwwh IQR&?ﬂﬁhﬂi&g forms tend goubee of

oxygen, e.g., hyﬂégge%yﬁ¥6§8d$ic SYREA - amorphous fodmsl,] Carhys eRlRerd

bl eaching and stain “renoval a,&rmamce I s obtalned on

sel ected stai ns. N'Y9FREsepicity ofs t%?xFE¥é§a i8R ¥t nhficPeddeYSbages

greater thanothayithout being WHudid1ad tﬂ‘le@i‘? (Otue %onghe ReGBXYPakking
activator from ei t her chethal as

even_when.e
si ngl e of o &ie, AU &5 &t L t'gr?eeacflc'a}’s‘g u’ﬁ}l‘a?hﬁﬁeff?ﬁﬁhﬂ’ﬁn
t he cEnFination.water peﬁékratlon and tﬁnereﬁnesﬂlﬁotai saofaceatarea off .
N- met hy e
is a peroxy|n1d|3 5£§%£§fg% sor aE%énﬁ%P%#a%mé}gﬁéﬁs EH¥MA¥E%CI§P '
precursor such asamgnam@wdtxnﬁnanukﬁnémhndxm°nts may alﬁ@KES)Pr§MQﬂﬂﬁtl
stain removgk exbrBt ¢y hReriWes in either the crystallized or

amorphous forms.

¢

Surprising Proverties of the Coactivator Embodiment
Novel mixtures of peroxygen activators are
selected from two distinct chemical classes. Thus, for
20 example, per(oxy)imidic acid and per(oxy) acid forming
precursors are combined so that when dissolved with a
source of oxygen, e.g., hydrogen peroxide, syner-
gistically enhanced bleaching and stain removal
performance is obtained ‘on selected stains. These
25 mixtures offer pérformahce.advantages greater than that
obtained by use of a single peroxygen activator from
either chemical class alone, even when either single
activator is used in a greater amount than present in

the combination.
30 " One example is combination of N-methyl
" morpholinium acetonitrile methylsulfate (MMAMS), which
is a pe‘roinmidic acid precursor, with a commercial
perac1d _precursor such as nonanoyl benzene sulfonate
(NOBS) . Spaghettl stain removal exhibited by the two
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17 brecursors activated by hydrogen peroxi de.are - roughly

equi val ent w0 98233 AO (avail abl e oxygen) as seen in - PanBCTMSMmEﬂg 1.
Doubl i ng the anobunt of either activator -alone doées not———— _

significantly inprove 5 performance (Pangl B of Flg : ver

conbi nati on of the two activators while nalntalnlng mﬁd
oxidant- |l evel results in a large increase in spaghetti ’

(77% SR in Panel A). That this effect is truly syhner |rned
by the fact that even 10 doubling the | evel of the nlxtures glves no
further per f or mance advant age % SR in Panel B). Thus,

synergistic eff eE:‘T%c‘HF%O’é&hFEF%BEtﬁﬁs Yst Y&@%W°X1d%oﬁﬁﬁnFﬁg‘9lhd\Mer

level s of the tV@q@ﬁayéﬁ@rat A sPNEo (aveiaaBhe ickydetdn a9 Ek@n 4n I N
whi ch MVAMS is c ﬂblfe wi.t h apot he %aC|d H§£e recursor,
nonanoyl gl ycol at 6%eﬂ§l§&91n1te (hEEE ngnd OURE Lfeeither

synergi stic y aoebrator st @]Ja:xfeermualesperlﬁ@t ”&'nﬁmlsfl@ﬁﬁﬂ# edlg@]‘z-“é"}e
synergistic gffects. on per e and stain achi eyed f.rom
conbi ni ng these R ocqngﬁ'gcgs(%% vagofégzolfa@%‘?‘gﬁ%u °§1\£’H§‘ tion
partlcularly||1Qfmthﬁftmm|aeﬂsmators whilbemébnktainbngenheatams foxadr es.

o eachi no and G CAVEE HL8Ees in = Jarps, 4ELERR0L0RaghaRtiS

conposi tions of I'nvent1on 1 nc as 25
activator, toget¥@iminemayadod7dé SR 4Bt Pawebxfyen. That this effecthds

per oxi de or aCt'ﬁ’ﬁxWYﬂﬁﬁex’?gEéEfc fiar confﬂcmp%f e Cffactff' Agy¥eplbgn may

be sel ected Jro 4& aline earth netal, sal ercar onate
per borat e, 1 9& }ing: EhgndaRedr o9En ther d%’él"eu%l%i%iuéﬂyeﬁnd‘%yéﬂﬁééﬁrso
peroxide.  Mstpgrfdafidmse ara@iv%@lﬂalg”é pgrsar bsmatm Pane$0U8 M perhgsat
nono- and tetraderat and ﬁg gg%qéh Clher er oxygen_ sources
my be possi bl e, SYARKFLISLiC eRERG §r§5%zi 1B HeedoReSE sWhgn
their - equi vatomitindoquge Qogetolaselsuch ahenﬂnopecsﬂ#&ubrs.aCAdsecond
' example is given in Fig. 2, in which MMAMS is combined
15 with another peracid-type precursor, nonanoylglycolate
phenylsulfonate (NOGPS) and where the same synergistic
boost in stain removal performance is exhibited. Such
synergistic effects on performance and stain removal
achieved from combining these two classes of activators
20 are very surprising, particularly in the effectiveness
of the lower concentration mixtures.

Bleaching and Cleaning Compositions
Bleaching and cleaning compositions of the

invention include the .Formula I nitrile salts as
25 activator, together with a source of active_oxygen.
_ The peroxide or active exygen source fbr
comp031tlons of the invention may be selected from the
alkaline earth metal salts of percarhonate, perborate,
persilicate and hydrogen peroxide adducts and hydrogen
30 peroxide. Most-gpreferred, are sodium percarbonate,
sodium perborate mono- and tetrahydrate, and hydtogen_
peroxide. Other peroxygen sources may be .possible, such
as monopersulfates and monoperphosphates, or their.
equivalent aqueous forms, such as monopersulfuric acid,
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18 known in the trade as Caro's acid or Caroate, a pr oduct of

BASF. AG Ggy;, 534 - The range of peroxide to actlcqfisdvis.
preferably determned as a nolar ratio of peroxide to 5 activator.

Thus, the range of peroxide to each activator is a nolar ratio of
fromabout 0.1:1 to 100: 1, more preferaBly about 1: Irnls@héhﬂl-'a%aé&% s
preferably about 2:1 to 8: 1. This peracid actlvator

conposition should provide about 0.5 to 100 ppmA. O, wumamgg |y
about 1 to 50 ppmperacid A 0. (active oxygen), and

about 1 to 20 ppm peracid A.0., in aqueous nedia for typical |aundry

applications.  xndeey Myl %hso&aaatsgd@&'réoé fd sHrdacad 2 'r;gx%];d%% C o5

nore typically have peraci d activator/peroxi de providing 15 .
to 1,000 ppm A. ®f Brﬁﬁf'e A e (GRTARY about 1 to 500 ppm peracid A 0., and

nost preferably about 1 Thd O %@p%aeraérdxﬁde to activator . is
Conpositions of the-invention have ound provi de superi or

bl eachi ng (cl eaPTRfSHRPLY a‘il%t%ﬁu?%‘ﬁoQE # Behari Fé‘t&H OEmRSF Q¥ekifr§o
st ai ns. 5 G aimtiaratomodi mrhiug andhBel rargy SysSt ep@roxide to eacHhe

substantially sqQlid_s tiva y

crystalline qr Mﬁ%g g% %g?é FAL "gé’r;plfé'og\/agﬁgg Bofaf {F\% f%ol'a
solid matrix"inmoate cbﬁéfeld&hby gaboub| é¢athée. 10AS vand mosthemifafdlely nore .
fully descri + Phepargd i gn (of t%l@"?érﬂb ?I I£cscl or/ l;g &% ade or
sulfate formwl yplcaly e b convertin roma er ‘counterion
(e.g. methyl sul WQBOSlthWI'@ ePS@YShd%?b%%tcgnﬁl &pe 1@t0 mﬂt i%dQ.,

Thus, a 30 j10For Rdrad lpr¥fddayd) tasiPosidd oY "B ! ey T Q@m a(oé}% 1
w.%to about 99 wt (%of anot h EiJer co ound T el at edligol1 t he For rrul%vel

conpound, but &Wﬁéq)rrg anck MaSto BT erably, #hads on.torrd RRP Rerpcid

conversion to biasw.f,atif atueous media for typical laundry applications.
Formulations intended for hard surface cleaning will
more tvpicallv have peracid activatcr/peroxicde providing
15 from about 0.5 to 1,000 ppm A.0., more preferably about
1 to 500 ppm peracid A.0., and most prefsrably about 1
to 200 ppm peracid 2a.0. '

Compositions of the invention have been found
to provide superior bleachihg (cleaning and stain

20 removal) benefits on common laundry stains. '

Granular Embodiments and Delivery Systems

The substantially solid salt activators can be

directly used in a. crystalline or amorphous form, for

-example by inéorpbréting'inﬁb a solid matrix in solid
25 detergent bleaches. As will be hereinafter more fully :
described, pfeparation of the novel nitriles in

bisulfate or sulfate form will typically be by

converting from another counterion (e.g. methylsulfate).

The conversion may be complete or partial. Thus, a

30 Formula I or II salt COmPOSitidn may include from about.
1 wt $ to about 99 wt.3% of another compound related to -

the Formula I compound but differing therefrom in

counterion. The degree of conversion to bisulfate or
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26J WI261N1S ' sulfate will be directly related to the anount

of* - wuoggsszopicity reduction of such a salt conposi t iR§F/USI7/21471 .
Whet her—converted—to—bisul fate or sulfate or’ not, incorporation of
the novel nigrile\sgl}sdinto dry, 5 @8 granulated, formnulations can
be achi : "REC ' several different enbodinents. G anul ated
formul ati H Fld.several advant ages over liquid formations, such
as RIRID | reduced shi pping costs. O her advantages

are an increased stability of the nitrile activator 10 agai nst

noi sture, alkalinity (é.g., carbonate ai nst premat ur e
activation, and ?Bi%ét‘-?onw#lrfpg’?si 81"2598?2! Pelate%aﬁ:gge{;ﬁ‘e amount of
Typically, the phggtosebpioivpsrédaothefoo€é such a saltncbmpositisonof

sprayabl e consi stency, t aﬁEéghég ESXVEEEF?;EPGBSSEﬁﬁaLQrgkoguﬁf %tﬁﬁq ay

suspensi on, or solution. rocess for granu
be perfornmed i n mot, incorpdnatddmedfotheonavedyndtaileggrdbsr ando, doych as

S descrj he LS Oer | 5 2pefi 3 e :
8, 1995, eﬁtit#gd%%gu;#a%r%dﬁat EQ*L-‘“%FS?%? Acsf)‘ﬁ‘gcf?fae s L LT
Reduced Col or ansevepal tdifferenmenbesiaeags. Granufatednfpymudadionse.

In the granular di t it rdolee t 3iqui i Calghy
EHPQ %é%%%i?zé%iﬁﬁ%?dés ovat $iquid form@RibBAsGakiicdd 2y

coated with or adm xe . . particulate, such as an inert,
porous mat eri al . forhesamplepsredpgadl 88iPRANEUFPRES - haPEDETcFIVARGATRS | s

suf fici ent aret Gflei a¥rdhgeql Wiapilityopeothesoh it De Bet iesary e,
appropriate_such coatings include syffactants, waxes pQl rs, or
melts theredf, aﬂaaaﬁéPiﬂglﬁF“FPomF§§éﬁ%§ng (e'g'sﬁéﬁbggaEFchgg%giﬁ
silicates. Theptematugs =Aivatidh, eandpsudditatidre dnt rpdss the aidyieng
core. G anul es preferably have an average particle

size of from abo3®™39%m to about 2 mm For exanpl e, _activators of
the invention can be di speTgpilcahly,athe precuxson eempeshtianedefons er

Eggriﬁs S;:Lﬁ?ngﬁ#anﬁiéif%&:is o sp#avdn1eStbhsfi€encd WHAWMs @ day,
, 135 in the form of a melt, suspension, or solution. One
suitable process for granulation may be performed in a

fluid bed or rotatory drum égglome:ator, such as is
described by U.S. Serial No. 08/554,672, filed November

8, 1995, entitled "Agglomerated Colorant Speckle

20 Exhibiting Reduced <Colorant Spotting,"” incorporated

- herein by reference.

' a In the granular embodiments the nitrile salts
can be carried by, coated with or admixed with a solid

, particulate, such as an inert, porous material. These_

25 granules can further have a coating that is sufficient
td delay dissolution in aqueous solution. For example,
appropriate such coatings includé sﬁrfaétants} waxes,
polymers, or melts thereof, and dusting or flow agents

such as silicas and siliéates. ‘The -coatings can

30 encapsulate the nitrile-containing core. |

Granules preferably have an average particle

size of from about 3 nm to about 2 mm. For_exam?le,
activators of the invention can be dispersed onto a

solid or granulated'ca:rier such as silica gel, silicic

35 acid, silicate, aluminum oxide, kaolin, aluminum
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NT SHEETI silicate, mixtures or other"carriers such as clay,
~zeolite, &&ﬁ%%§530|ynErs I ncludi ng starch and ion - exchpogasoynzqeri al .
Addi ti onal useful for carriers include_alkali nmetal and

al kaline earth salts 5 of carbonate, bicarbonate, sequ|carbonate
phosphat e, chloride, sulfate, bisulfat@9 and bor atTais Sheet Has Been Replaced A

hi gh internal surface area of the carrier naterlals f or
such a granul ar enbodi nent. The total surface area s in
the range from10 10 to 500 nferr]/g or, especially, 100 to 460 nQ g or,
especially, 250 to 450 n{err]/g Al t hough nost conventi onal

types of cheni Caéh/lcate %5&;;,1 Y Obg f@él@ér akcargderge sa€H ass ca&a‘yer_
materials, silicCIcC: I ca ted 15 siJicas m num

tes,
oxi des, various mlét'-ees PIgaNES s p@rlyme af*ﬁﬁ#ﬁaﬁ{’gl 15e3E R %Pﬁr es
thereof are pref gxéRinge material. Si hddatgehal(ssblidsgehsefsilli €or acid

els are coIIO|daI f or fornmed, sili,cCi stic
?o SL|Id conS|st€%€§1ﬁF§h1§cFB §e355336n8§§?1Zandp8?§gg#ﬂ§cgéfgha ﬁgghlgh
adsor ption CgpacbfyCaerhaee bicagbbnatef asesquicarbgnethki, bphosphdie,

roperties. Silic a ac e wat er-gl ass b
Peartion " wi thiaragen subEalis! b farBaparchtarporaga, ot B8 Bos Y

reaction eC|p| rcas are powders
obt ai ned by coagulatlon ofAshughaqunannﬂkﬂSWﬁﬁﬂﬁQHﬁEEﬁ afusbes CREFLER

under the 'nflueﬁggeggaigggg @9E§nrrgd for such 2 AgRRgulle emboditedd. dS

thermal |y genera I C acl ¥ dIS ersed " pyrageni
Siqerr] quahet tetal esurfade d@@(aoé’ir%FEPP}Yo} %%
are I |y grqp@r F‘)‘éobﬁn’fﬁ NSr hy @slesial 191, Sied [ (tror]4cmnmbeg3(br used
espeC|aIIy a van ageous in_a |t|on to ilicic acids that are
obt ai ned i n accop@RAcdakilyn 2RE %et 4 focess. In a specially preferred
form of enbodi ment of ' Anaﬁoﬁqnsmam Idumretmttilmnallseres naflechdmisdd 1y ¢
acid with an aver age oner rt 10Q nm Q35
mm or, especi al | y2€¥80 [é‘\“&]%%t %ﬁ%%ﬁd éaé;‘g éécon d as"Mcrrier
materials, silicic eacid srllca_es, pracipitatad

15 silicas, aluminum oxides, various varieties of clays or
aluminum silicates or mixtures therecf ars preferred.
| Silica gels (silica gels, silicic acid gels)
are colloidal, formed or unformed silicic acids of
elastic to solid consistency with a loose to compact
20 pore structure and a high adsorption capacity. Silica
gel surfaces usually exhibit acidic properties. Silica
' gel is usually manufactured from water-glass by reaction
with mineral acids. Precipitated silicas are powders
obtained by coagulation of silica particles from an
25 aqueous medium under the influence of'coagulantSa
"among the silicic acids, thermally generated
. silicic acids, i.e. highly dispersed "pyrogenic" SiO; -
qualities (e.qg. the Aerosils® or Cab-o-Sils®) that are
" usually prepared by flame hydrolysis of SiCl, can be
30 used especially advantageously in addition to silicic
' acids that are obtained in accordance with the. wet.
process. In a spec1ally preferred form of embodiment of_
~ the present invention, use is made of silicic acid with
an average (aqglomerate) ‘particle size of 100 nm or 30
35 mm-or, especially, 100 ym to 1.5 mm and a SiO, content
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2 1J - PCT/ US97/:21471 of 95 to
100% by wewglvgres3zq preferably, 98 to 100% by - wei ght " PCTUSIZ2AVL i on,
pr-ecipitated—sitHeone, such as S PERNAT[ err] silica material can be
used advant ageousl ' Al ung,num oxi des occur in nature

in, 'h']ﬁﬁ“'m‘s E %ol e, the formof argill4ceous earth or as corundum
In t I
m)d|f Immt

al um numoxide is present in the a-
ustrially, [err]-Al[err](err] is obtained from
bauxi te using the Bayer process. Sui tabl e "active” al um num
oxi des W|thah|gh specific surface area are pared. in_t f or m of
adsorbents, via 8Ee8Ppitcatlidft by welghy o%du?’é§%er?${'>Y71 ggrﬁ‘ﬂuﬂﬂogél oY :
solutions or viaybhght. 1In aahsu—.aahl Orpzﬂé‘c@ladaltl@d”lbﬁﬁlwﬁ} dSuch as
Cl ays are naturall #OCCUI‘I‘I n Qus drated

S Sanee Mo osukeRRTe s1HiRh  Rateg AT BRB. Pa pseg, e?gaﬁtsgﬁags m and

sodium These cI ays Alufi@yuml soxd‘.desal ocempunirs ofatainem nim oXfiates

A oyl [Fies, acramiis) (ad' &5 B Y IdR AR 0ten B0 oY iRndl ©F

nont Nor | nirtes, and:
bauxitic clays. InThkise né@gasdnmhmrajemgmum Ozmdevaﬁl pnsspnace%@er@tf-or e

use. For eX&W'ﬁogigi}é Hg}ﬁ be IndustLLQ‘ %dl Qaﬁ‘ﬁd@ Vﬁeéb’é@ﬁ,ﬂgq from

cal ci ned, del am na freated Wt I spersants.
A preferred procbevxfitie proingli hgearﬁc’iaﬁrﬁrm HEﬁFeSS- Suitaklee "@mtdive”

~particle is disch ggﬁ%geg. Hilddls thn a2151g198é§<561§.7.8 sigtadealowe aw ch

process can al so rowg a carrier for p(p ga or
ot her col or dft. PreParedAI-'L@mtmﬂnf%FrPlﬁﬁté %ntﬁonﬁban@§e% _ie Eion

di fferent prBEQIaQ&'@sonSfr&ﬁ Aiherinhel esalt apdlubicherrdr viaAltld num
silicate occu&y%si_ I atdt I ce positions in the

30 crystal |at thﬁlnﬁﬁloPh@\ehﬁl'&:]ém‘@fum 8¢ She

alum nosilicates (e.g. tbheaysaareusatwzalligt icesurgfing crystallltimenmrdie,

zeolite, and ﬁ&%;ggggser Gd,aandégshg_y_h,.ﬁms Q{fem iRt $,gmal urg,p_.mn

silicates are fi e surfacé area and a
hi gh adsor ptlSon magnesium, calcium, msggglw,zgnmﬁodlum These clays

. may also contain amounts of aluminum cxides and silica.
Useful clays may inciude kaolins, serpentines, - talcs,
pyrophyllites, attapulgites, sepiolites, montmorillo-
nites, and bauxitic clays. These clays may wundergo

20 various processes before use. For example, clays may be
air-floated, water-washed, calcined, delaminated, acid
activated, or treated with dispersants.

. A preferred process for providing an aluminum
silicate carrier particle is disclosed by Serial No.

25 08/554,672, noted above, which process can also be used
for providing a carrier for a pigment or othe:'colorant,
Aluminum silicates are compounds with different
proportions of Al,0; and §iO,. Aluminum silicate

. minerals in which Al ocdupies:1attice positions in the

30 crystal lattice in the place of Si are the
aluminosilicates‘ (e.g. the various varieties of
ultramarine, zeolite, and feldspar). - Freshly
precipitated aluminum silicates are finely dispersed and
have a large surface area and a high ~adsorption
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capacity. Anong useful alumnosilicates are synt hetic zeolites
comonl y usgg ogfagigt er gent buil der's. The rp¢tosefapntrile
salt and carrier : materlalsmasolld conpo&i—t—i—eﬁ—'r—ﬁ—'aeeelLdaﬁe—e
with the 5 invention can vary within rtain |i: qSeete}Esendl ng.on

the method of manufacturing the solid conpo%ition an mﬁe blaced
VAR ...

properties of the carrier, and the final end use. l\l"

ratio is 10 to 95 parts by weight of the - nitri

by wei ght of the carrier, 10 especially 10 to 70 parts of weight of
the nitrile to 10 to 70 parts by weight of the carrier. Aratio of
50 to depacity by Amogytuséfhdr abhmihoshlifatesSarpasynthetic

Caht of R . - ks
e i 76 the cordStHEER oRpbuny GRE8" 88 JREEELAE Bujlders, 577 o' 30 D,
10 parts by wei ght of - The Fathol aof t aitoride 90sgktt sahg weiaghti eaf
he |10 omaterBRREiAll Pdlecbadoseisnl 16 dEB5ERaRsl gidhinslec
bl eachi ng. The |#rwe;ratmnp%msv@:;ymhgmna%%%wléﬁlts. dependd.ngniepdr ous

solid.  For exapidemetBbanBehmatfufidt®uring the I SUEIA | O8mPBYitBIshudggone
surfactant or. a xt ure of surfactants so, as to_constitute an

amount pref erabl ¢Properties g§,the £arrisry ansh the 1 §1831nengnuse.
Surfactants of Del prefgrfyat eakio i2510 to 95 pa&tseaa“jlﬁélmﬂt b@nede

Comos o OnbtFite o 5 bRV BRLLSRE YR RE A
active 10 espadialdywall tas 78l parts bélqnerlglstpmﬁd:rsg)amugll)e sl Al e

macerials [0 G & PSR SN LASHEORROBRS  £85rREE PUb ratidOor! 80U38

Surfactants wth wh
conposi ti ons nmay3bepasksi hyd weightniq@dFormula Ij ﬁ@l lld’e ﬂQ &rpal:hstat ed

o oo naie Ropacfe L0984 st 17e AL Lo TP TpEdk COBR IR rhe

desire is to maximize the concentration of active

15 Formula I. A ratio of 50 to 10 parts by weight of

Formula I to 10 to 90 parts by weight of carrier is

especially preferred where the desire is to disperse the

active Formula I, for instance to reduce localized

bleaching. The indicated parts by weight are based on

20 the anhydrous solid. For example, granules of the

- invention may include one surfactant or a mixture of

surfactants so as to constitute an amount preferably of

about 0.5 to about 50 parts by weight.

Surfactants of Delivery Systems
25 - " As earlier mentioned, compositions of the

invention frequently desirably contain varying amounts

of surfactants, which may act both as a cleaning active

agent as well as also to help disperse sparingly soluble

materials in liquid phase when the compositions are put -
30 to use. - _ -

] Surfactants' with which the activators and
active oxygen'compositiods may be combined or admixed
include linear -ethoxylated alcohols, such as those sold
by Shell Chemical Company under the brand name Neodol.
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Ot her suitable nonionic surf actants can include other | i near :
et hoxyl at edwa) sam3sdss Wit h. an average |length of 6 to 16 cachmssatoms and
averagi ng about 2 to 20 nol es of et hyl ene  oxi de per nol e of al cohol;
| i near and branched, 5 prinmary and secondar%Bethoxylated, pr opoxyl at ed
al cohohgsSheethfgegn imeder age | ength of about™~6 to 16 carbon atons and

aver agi | f ethylene oxide and about 1 to 10 nol es of
propyl eagl & ]lgdﬁ | e of al cohol; |inear and branched al kyl phenoxy

(pol yet otherwi se 10 known as ethoxyl ated al kyl phenol s,

wi th an average chain | ength of 8 to 16 carbon atons and averagi ng

to 30 mol es  @Fher hgnénabdei aendenigp rigctantshsan wpelude mtknaarr es
thereof . linear RAHdI§1ateld alkenB2si @ith aﬁuafzéfagat $enfR¥ &F ¢

i ncl ude pol yoxyet,_ﬁa/l ene car boxyl ic acid esters acid glycerol

esters, fatty aci aromg £RM: 9veragé89da£8i{ﬁa%of-ﬁn?9e§‘° egepifai n
bl ock copol ym?rsetl?jlene d@m@ylp@&eln@&edefaancmdswi eNithedt dad %&ﬁn@h@

pol ymer s r pro Iene |deadeth ene "p‘&e W t h ropoyate 2(5
et hyl ene di an? e.PT ﬁ&é’&n &Ysk °§¥?ﬁé HroP pORY, én cohols
surfactants |ike mmeamﬂmgepheaglnhnef abowki fletn Hlidarboceatamgd g r
et hoxyl at ed derl V. Al al.sg b

sui t abl e. ﬂ%f/agqcibt*g u‘&r‘? % Sﬁl cfsg*r:ggi%é%&{%y@wzr%a&étt H‘e%? 1o
amoni um subst |MQJIQ£1 afmpropyienge ogidenpen-mple OQradcohol linear and

triethanol anmoni yyan &4 él,g?i@g?@ag% kjééi*é‘@h@ff' alcoh §a| °Eﬁé£§ﬁ§g|

Cerr]-Jerr] fatty aC|ds | near ranc
benzene sul f Yhat oW |aF @thexylated alkylpherolksy f‘h’t’-‘é’s arlapwyré\mo@aaped

or propoxyl at ed exé}ecjt@%fi%f@é esg @Akubnsutéﬁéeéndaa{f&agmer189'Eat 8%;
al kane sul f onat €5, @g@f' n sul fqQnates, hydrox

sul f onat es, fattﬂ“%]c?% enge Q?EI" §t cBST 5 BQke gFiE@F‘?II'et Red
sul fates, acyl S AMOU s %ﬁgbﬁpyl N- net hyl t auri des

PCT/US97/ 21471 Further suitable non%gnic surfactants may

15 include polyoxyethylene carboxylic acid esters, fatty

acid glycerol esters, fatty acid and ethoxylated fatty

acid alkanolamides, certain Dblock copolymers of

propylene oxide and ethylene oxide,. and block polymers

or propylene oxide and ethylene oxide with propoxylated

20 ethylene diamine. Also included are such semi-polar

nonionic surfactants 1like amine 'oxides, phosphine
oxides, sulfoxides and their ethoxylated derivatives.

Anionic surfactants may also be suitable.

- Examples of such anionic surfactants may include'the

25 ammonium, substituted ammonium (e.g., mond-di—,' and

triethanolammonium), alkali metal and alkaline earth

metal salts of'Crxho fatty acids and rosin acids;'linear

and branched alkyl benzene sulfonates, alkylethoxylated

ether sulfates, alkylethoxylated or propoxylated ether

30 sulfates, alkyl sulfates, alkyl ether sulfates, alkane

| sulfonates, alpha olefin sulfonates, hydroxyalkane

sulfonates, fatty acid'monoglyceride sulfates, alkyl

. glyce:yl ether sulfates, acyl ‘sarcosinates and acyl

N-methyltaurides.
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Suitable cationic surfaet ants may include the | Guat ernary ammoni um
conpounds ic?,cyﬁ'yzg%typi cally one of the groups |inked toptpgistiiapoen
err|-

atomis a err] al kyl group and the other_three groups are
short chained alkyl 5 groups which may bear inert substituents such as
phenyl groups. Sui tabl e zérrphOt €r i; CThis $h6& Has Been Replaced
zwitterionic surfactants containing an ani onic wate

group, a cationic group or a hydrophobic organic group iﬂ!l!“!ﬂ mEI M‘eno
carboxylic acids and their salts, am no di car boxyl i ir
salts, al kyl -betai nes, al kyl am nopropyl bet ai nes, sul f obet ai nes,
al kyl i m dazol i ni um derSuiziables catdonic nS\qn%a@rms}/ maymincinde the

compounds, cer { Al fuhaIRbkmBPIRNCYSRANTIIN R AN LAR LN Ay oe "

tertiary sul foni
may be added the arepegchmkedet@r%tmmr@g@n ptomuis ﬂchke-flilg alkyl

Table 1 111 uStiguchp and¥he BLRSFNLEEe GUIASEHEOUore SRASLIENY)

i ncor porat i n% theé Formul a

TABLE 1 groups whlch may bear inert substituents SughOeENphenyl
COMPONENT groups. RANCES (W . % Surfactant: 5
Li near al kyl benzene suI f onat.e AS) 15 kyl Sul fate (AS)
0- 15 Al cohol et hoxy s[%“ﬂ-&aéh@AEos?‘“Ph"tenc 115" zwittgrigndic

et hoxyl ate (AE) surfactants contaifiiA§ an anBunidelwat‘eQ' sSTILBAMiGAmMRPnat e
I%gl ;gcryl at éegl): p, a cationic group or & glydrophob(}.c organic group
10 1nclude amino carboxyllc acids and their salts, amino
dicarboxylic acids and their salts, alkyl-betaines,
alkyl aminopropylbetaines, sulfobetaines, alkyl
imidazolinium derivatives, certain quaternary ammonium
compounds, certain quaternary phosphonium ccmpounds and
15 certain tertiary sulfonium compounds.

Other common detergent adjuncts may be added
if a bleach or detergent bleach product is desired.
Table 1 illustrates dry bleaching composition
embodiments incorporating the Formula I salts.
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Sodium silicate 0-8 > Filler: 15 Sodium-

chl oride WO 9823534 : - 0- 30 Sodi um sul f at @CTNUS97/21471

0- 30 - Water ' 0-5 Bl eachi ng
System————Setitmperborate nonohydrate ,g 4-40 20 MVA[err]
activator 1-10 O her: Enzyme(s)[err]
0-3 This aced 0-2 Dye/ Pi gnent

as nee as needed

[err] I Ie, preferably MVAMS, MVAS, MVABS, or MVATS.

2 Exanples |nclude but are not limted tgggggiggse anyl ase, Iipase
cel lul ase (al one or iA conbinations) 3 s of Acid/Al kali

Conpositions of the invention when conhined with a source of actjive
oxygen, preferably function for bl eachi ng best at an H, but
are shelf E&iﬁé‘ﬁg‘ﬁ' est at an acidic pH, part i cul arﬁi.gi‘ % @
fromO0-5, nore pretrer y 0-2, nost preferably O o] S%?ions

of the |nvent|on £aily, |nclude ‘a source of protons as
an "acid sinks éﬁ%; le, by gdgeng acid,
preferably at Al ﬁ% m(ﬁ I nal solldomgsght to

liquid contalnlngl. dmtéﬂﬂéﬁy Igagé)fggbgprther 0-15
. Alcohol ethoxylate (AE) 0-15
Builder: .

10 Sodium carbonate 20-70
Zeolite 0-50
Polyacrylate polymer 0-5
Sodium silicate - 0-8
Filler:

15 Sodium chloride 0-30
Sodium sulfate 0-30
Water _ _ 0-5
Bleaching System:

Sodium perborate monohydrate 4-40

20 MMA! activator 1-10

Qther:
Enzyme(s)? o . 0-3
Brightener 0-2
Dye/Pigment : _ as needed

25 Perfume ' ' as needed

! Inventive nitrile, preferably MMAMS, MMAS, MMABS, or
MMATS.

2 Examples include but are not  limited to protease,
amylase, lipase,_cellulase (alone or in cpmbinations)

30 Sources of Acid(Alkali

Compositions of the invention, ‘when comblned
with a source of active oxygen, preferably functlon for
bleaching best at an alkaline pH, but are shelf
stabilized best at an acidic pH, particularly a pH of

35 from 0-5, more preferably 0-2, most preferably 0-1.
Thus, compositions of the invention preferably include

SUBSTITUTE SHEET (RULE 26)



5 granul ation processing (nfxing of drying). Preferred “aci ds includé

cirtric aci dwo%?hiééﬁi c acid, succinic acid, hydr ochl ori c 'Fﬁfﬂssﬁik‘hurous
acid, aryl sulfonic acids and al kyl aryl ‘sul fonic_acids —as well 3as

pol yacrylic acid, maleic acid, nitric a %d, and sulfam c acid. Mst 10
preferred are sulfuric acid and sul furous at

d. : This Sheet n ced
conposition is ready for use, it is especi al |l y advant ﬁﬁf an
amount of al kal i ne buffer present sufficient to maint It er
t han about 8, nore preferably in the range of about 8.5 to 15 about

10.5 for nost effective bleaching, when the granul es are dissol ved
or dispersed i nt@a asovH0E0BF Wons sysham"acfiduseichkas' a PALEe Tad A&
n

cl eaner, on the qther . h , It be useful to_co-di spense e
al kal i ne buf %%"Ead'se%% a?&?“‘%&éﬁe é’bl?}:[#{"rrh%i a?lﬂoﬁgé#rf&mi’zoat
These al kal i ne blfefwels | ficbmdabotiit 0458 mvit. ¥ iof t £iinab, solidakdedlghtetal
hydr oxi des (sodi 4% hj Si ' nitrifdTD ' rQxl,de al kal
met al and arnlir'g']r%dulnﬁi %H%g?ﬁ%ﬁgtgg a?l‘igf-f et gkugr%dt%%ﬁ& urfy BFEHEE
car barmat es, élkaMIEHU1ahﬁQﬂ Rﬂﬂﬁ&ﬁﬁﬁﬂgtﬁm£ﬁA®%p®yldtﬁspgakkmBreﬁ£EWaind
25-_aU“D”'U”1SUC%b@%%eincihﬁ?léi@fﬁ@Ja d, TRy gelgat ccin%ﬁ”ﬁkid,
addi tional conjugate bases of weak organic acids, such as those |
ment i oned herei nAYGFOCHQTIge AC igh g AL urousy ALdd raar Vil AUFEN 1 1aGidS,
without linmitati @hd alkyl hawpl aghDeondeebbaag) aBkNGellll i@t G AP EiC
hydr oxy- 30 am ne,, nethilan1ne, dlnEth_Ianng, agd tilnethylan1ne.
Addi ti onal Funct @68/ Radehe 2eidgj i iE acid, and sulfgpieracid,ndfQst
(useful in dfeanprgferdted arleagnddurig apdid ead gudfudbasopkiidnal |y -
i ncluded in the i nvent i C 0S) L] <:ves Jncl ude ant hraqui nong, and
PCT/ US97/ 21471 57 When” THd ¥t 104 s Headyt %"Lé‘%esi}‘ s
Pi gments may al séspecisddy advangiageous to have anvemaubkuiofy afXakindy
deposi ting on falpyie¢ Ffici £ Med} i 46t Hagh
cont ai ni ng UMB. Nb%g!??gﬁgnt sufficlent col orants a%%qg?E%Q%OSSItﬁQ??(N
i ncl usi on. Bri ghf®Rdts 8, mors preferably in the range of about 8.5 to
15 about 10.5 for most effective bleaching, when the
granules are dissolved or dispersed into an aqueous wash

system. If uséd as a hard surface cleaner, on the other

hand, it may be useful to co-dispense the alkaline
buffer in a separate, preferably liguid, composition.
20 These alkaline buffers include, but are not limited to,
alkali metal hydroxides (sodium, lithium, potassium),
ammonium hydroxide,' alkali metal and ammonium
carbonates, alkali metal and ammonium carbamates, alkali
metal and ammonium polyacrylates, alkali metal and
25 ammonium succinates, alkali metal and ammonium maleates
and additional édnjugate bases of < weak organic acids,
such as those mentioned hereinabove. Further, organic’
bases are included, such as, -without limitation,
ethanolamine, diethanolamine, triethanolamine, hydroxy-
300 amine, methylamine,'diméthylamine; and trimethylamine.

Additional Functional/Aesthetic Adjﬁncts

Oother adjuncts (useful in cleaning and
laundering applications) are optionally included in the
inventive compositions. Dyes include anthraquinone and
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5 or whi teners, such as stil bene, styrene .and

styrylnaphuhgbgﬁﬁgbrlghteners (fluorescent whi t eni ng "PCT/USY7/AGENt S) |
ances used for aesthetitc pur poses are

connercrally avai lable from Norda, International Flavors and Fragrances,

and T BeenRe laced 10 Stabilizers incldde hydrated salts, such as
nagne iﬂ' sul fate, and boric acid. I n

some |ons her ei n, adjuvants i nclude (and are
especra ly preferred) a chelatrng agent or sequestrant, and
preferably a non O%Phate ] 5 containin sesquesterant, and
nost preferably51d%% blue dyes. 5 RIBHAYHHRD e e RQ| §RRng

aglents assist inhave a blu:l.ngmdﬁﬁﬁeiﬂﬁ"lllﬁhg ahpossz{:ﬂhgoanstmddldsf @55%@&
sal t tivators and acti.ve oxygen_source i, order to ac

opt i rrum per f or rrar‘i'c‘g" | & t‘g"r% %%%r%%%@ ?%n‘é\?:f‘?hﬁgt chéPgsat r"ﬁgavy
metal ions, whicoloraatseareabdkyzpdssible for 1nclhsanmslnrthténéh§
active oxygen so ce f the - in u f or.ned
peroxyrnrdrcq%cr S, %%%q% 9% such thISQ?£i§¥§% 3n?heo?§dof
their action andstmrylnaphthalenel briightgners (fluoﬁsscent whitdhéng
chel ati ng agent I f r

whi ch are effectl e%%s% ggt?%glﬁ%av Fragrancesngfgp ?gﬁgaeéﬁggéfc
chel ati ng agent MEQ}’% regesta:@meamally availalle ol fspa arordai d

oxi dati on by OXI@%@@&nd@fﬂhﬁﬁabbiavors and Fraqﬁadﬂ@%U|daﬁévﬁsfﬁh&@bQ
d|SSOC|at|oqgfonstant , indicating that it

(5]
di ssoci at es I§$ﬁﬁ#¥$%ﬁ£§ include hyd%%ﬁ%ﬁcéaLFﬁdlﬁ&chQ%ﬂ%ﬂ }¥hs..
Accept abl e anpbuntsaldate, and borlctauidcnnronal) chel ati ng agent range

fromO0-1,000, nore refe 5-500, . nost referab 10-100
ppm chel ati ng ;Qgéﬁﬁg Pﬁ %ﬁ éﬂg °§%%ﬁﬁﬂs h rein, &%hvanes
PCT/ US97/ 21471 include (and are especially preFeered$t apchébatinlgcagemting

agent is an - oly ph h S
avai |l abl e or  sedyy g ?gé tra ?’E%Eeq’r&es fr%m nsa‘nlfd%rrpany
Exanpl es t hédeof C&Pé'-aD@e]-@ést memn%nd apgs0 mq¥ee preferably 5 amso

Bossu U.S. Pateniamindpdiy Kos?ﬁ%ﬁﬁﬁb]JLTHé§§3éﬁilatlng agents éJEf&%”“n
colum 13, line 22, incorpora erein erence. ga

pol yphosphonat e, m§&@ﬁ@%¥%&&nmﬁﬂe20§91uF§gn stability the
activators and active oxygen source in order to achieve

optimum performance. In this manner, they are acting to

20 chelate heavy metal ions, which cause catalyzed
decomposition of the active oxygen source and of the
(believed) in situ formed peroxyimidic acids, although
this is a non-binding theory of their action and not
limiting. _

25 - The chelatiné agent is selected from a_numbef
of known agents which are effective at chelating heavy
metal ions. The chelatlng agent should be res;stant to
hydrolysis and rapid oxidation by oxxdants. Preferably,
it should have an acid dissociation constant (pKa) of

30 about 1-9, indicating that it dissociates at low pH'S 'to
enhance binding to metal cations. Acceptable amounts of .
the (optional) chelating agent range from 0-1,000, more
‘preferably 5-500, most. preferably 10-100 ppm.chelating
agent, in the wash liquor.
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al so suitable for use. -t her- ipreferred

non-.phosphat.e ai ni ng 10 chel ating agents, -

et hyl enedi amsr?g et Er‘aacet iC aci d (EDTAY and n| tri /gtgr-,lﬂell‘(':"elt i C
acid (NTA) may al so be , suitable for use. Still other new,
preferred chel ating agents ar€® new -
propyl enedi am net etraacet ates, such as Hanmpshire 1,3 PDTA,.
fromWR ‘Gace, and Chel DTPA 15 100#F, from Ci ba Geigy A G

M xtures of the foregoing may be suitable. .

Addi ti onal desirable adjuncts are enzynes (al though it may be

preferred to al so include ameenaps® preferred cheliatiing zagknt Pﬁ,gte@@es
are one especi al l )y .pref 2 cl,ass . enz The r ef

sel ectoed from  amid opo%.yp%ogg%éqqa}%e pr‘g{”e‘gkgeé.g‘e%ﬁ’gqe@g Ll AYaitan %f ers
to the undempHthe whrademarck eDaquest adriom t Monsanpbi rwd:mpd%ilkal i ne
pr ot eases are av f V, fa npou , and
are typically pr?ddaﬁg)&%ﬁ %ﬁ]g%/g??ﬂo%‘ge mﬁl%é&éér/tggr?i@m %(ﬁ’ andZ%OSQE (See
Bacillus subfiliasisg . BOSStypUcal- Patent ok 476,507, column lal,kail.unme 63

prot eases includg H@ﬁ?ha ot nWﬁcalllhgoniz, J.ncorpol;;:':ate@ eﬁ@?EH?naﬂy

Bi oSynt hetics, Al cal ase ase rase
avai | abl e from NFESeFRage:)i A Pelyphpsphonate, such ag) Bﬁquﬁﬁ’énzgl%ov\sié et

al., US Patenfisdd suitab3@ for use. 30 incorporated herein by
r ef er ence. Furt her suit abl nes, are, anyl ases, which are

car bohydr at e- hydr ol yzi ng Other PIEf%ﬁE%sn%nFPh%PBPg' PR3Nt ng,
i ncl ude ni xt10 es cifelating agentsamduac!esasarmtlmkﬁrm&ﬂﬁmne&utﬁﬁ&ic

?%lmaiﬂelsesl ncl udg acid (EDTA) and nftr%gcgt‘b Jaa[ r@i_%oca{ fa(m)r ,ﬁ’aéx ;Mslczezl# om

| nt er nat i onal suitable f8ro@yetheftikl other new, preferred ciilating her

sultable enzyes fyhusel il ke propglenedlamiﬂgb ofabfigpselescidiad dd

Tai, U S. Patent
4, 443, 355 Bar bedigmpsiire ' 1,3 PDTA, SFom (§.®. Parafe.4 amb, gbel AFPXhya

et al., US 19at aio#r, from Cibad.GBHWILcJ NAIRIAILGMIR NEdPegoing
r ef er ence. Yet ot her suitable enzynes are |ipases,

such may BfoSPid@dEbed in Silver, U S. Patent 3,950,277, and
' Additional des:.rable adjuncts are enzymes

(although it may be'preferred to also include an enzyme
stabilizer). Proteases are one especially preferred

20 class of enzymes. They are preferably selected from
alkaline proteases. The term "alkaline,"” refers to the

pH at which the enzymes' activity is optimal. Alkaline
proteases are available from a wide variety of sources,

and are typically produced from various microorganism

25 (e.g., Bacillus subtilisis). Typical examples of
alkaline prdteases include Maxatase and Maxacal from

- International- BioSynthetics, Alcalase,' Savinase, and
Esperase, all available from Novo Industri A/S. See
also Stanislowski et -al., U.S. Patent 4,511,490,

30 incorporated herein by reference. - Further suitable
enzymes are amylases, which are carbohydrate-hydrolyzing
enzymes., -It is also preferred to include mixtures of
amylases and proteases.’ Suitable amylases include
Rapidase, from-Societe-Rép;dase, Milezyme from Miles

This Sheet Has Been Replaced
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10 Thomet al., U S. Patent 4,707,291, mcorporated herein ' by

ref erence. wo9823s34 : : The hydrol ytic enzyme shoulmﬂﬁsﬂms’ﬁnt in
an anount of about 0.01-5% nore preferably about 0.01-3%

and nost preferably about 0.1-2% by wei ght 9& t he 15 conposition.
M xtures  of any of the foregoing hydrol ases are desirable
especi al |y protease/ anyl ase bl ends.

Anti -redeposition agents, such as carboxy- met hyl cel | ul ose,
are. potentially desirable. Foam 20 boosters;, such as appropriate

ani oni ¢ surfactants, may be appropriate for inclusion herein
Al so, in the caséaaboratory, ofansk c es MaA%AMY ﬁg r A% | ng INtRERAeloRBL of
certain %?H qg? , anti-foam ng agents, such as al kyl ated
pol ysi | oxanes, e. g me JTpolysHoxane woul d be 25 desirable.

Preferred Granul e Size. Derﬁsﬁlt athehapeitable enzymes are cellyasgse

particle sizes C%d}ﬁl dyaa&gg&nbed in Tai, J@ﬁs[enraﬁénﬁmpmw;séz 0 ‘

[err]m nore prefe 150- 850 %frr e.densit
nornal | y rang£ fﬁﬂ*ﬁ%u?toaﬂﬂgl -ty Fatent 43643?8% %F ad%i %re

preferably 0.65 dlC[erur]s t@a@éﬁﬂttl 435,307, and. (B@ag/ect[ aﬂ.u} u. s V\Pal-Eent

vari ety of granule spheres,
hearts, noons, ,qusj},,er.\éworporated he ﬁbg{rl cal sec#‘go and cubic
sections. ' PCT/ U897/ 214Xet other su:.taf!pbi |e;azym are llpases, such

Cbnp05|t|ons of t Nt f or uRd uc
such as* bl eachin a&%ﬂFﬁnggerﬁﬁggeigrg%lﬁir eE%r5E%$h%ogs?g?gi?¢et%§%ents
with bl each,10 5 Mheatieds albl, eHehi nBabedt, 4 ahd? s2 %l n #m%atséydh@r

advant ages deriveg,fégg SeHgwsi tions of the invention are |nproved

cl eaning, stain rénoval, spot renpval |qg aﬁg htenlng of

treated articles. The hﬂgﬂ%éyt&FolBEYm%pgm? 14 ?% et

househol d 10 cl eafyudt RIFOQBELE. 050Lh5 RS Merel prefeacsby @!mms 0 00 be3s,

wetted with or di S d0| \lln%ds‘-l napg gLaBﬂrorabouyS%.l 2% by weight of the

15 composition. Mixtures of any of the foregoing

hydrolases are desirable, especially protease/amylase
blends.

Antl—redep051tlon agents, such as carboxy-
methylcellulose, are potentially deSLrable. ~ Foam
20 boosters, such as appropriate anlonlc surfactants, may
be appropriate for inclusion herein. Also, in the case
of excess foaming resulting from the use of certain
surfactants, anti-foaming agents, such as alkylated
polysiloxaﬁes, e.g. dimethylpolysiloxane, would be

25 desirable.

Preferred Granule Slze‘ Dens1tx and Shape
Granule partlcle sizes can range from aboutj

100. um to about 1200 pum, more preferably 150-850 um.
Granule density will normally range from about 0.5 g/c?
30 to about 1.0 g/c?, more p:eferab;y 0.65 g/c? to about
' 0.80 g/c®. A wide variety of granule shapes may be
used, including spheres, hearts, moons, stars, clovers,
cylindrical sections, and cubic sections. -

: T'h., Sheet Has Been Re ﬂ
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Exenpl ary surface cleaners are tile and grout: cl eafiers, bat hr oom

(fl oor, %ég 3‘53_‘and counter) and kitchen (floor,. sgTwsean47t
'counter) cl Additionally, 15 kitchén products such as di shwasher

detergents with - bl each or bl each cl eaning and scrubbirgpads are

contenpl ated. Among the benefits derived framuse of : o the |nvent|ve
conpositions in such applications are i nproved st ail BetenR

and general cleaning of 20 the treated surfaces to're E st
grine, m | dew, nmold, and other typical stains foundi

surf aces. Addi tionally, non-household product app | -
cations are cont iEEﬁtc%‘l \M&esre an effective level of 25 active oxygen
generated in sit ter is useful. Illustrative of such

applications are pool and Compegitidustefckhe dnveationsaseecusefulas rafove
stains on Out o0k 4GARGEEL Erﬁaﬁﬁtgo §héh”9as V‘%a':lﬂﬁxf& a%dcﬁtlves,

surfaces. 30 Preparatlon of gener al ,

N-quaternary a€detesdentFe dete’é‘lﬁl‘p%tﬁﬂgs?ﬁaﬁﬁ rbéierteeiﬂqfv'—spr“@&a\f R 93

N-acetonitrilse p]eREReY!SBLSaENifdPAIE, nghlﬁelseqtmdrainbyérgal | iSn@nghaisi ng
wel | - known synthetic approaches such as are des

PCT/ US97/ 21471 advantages qRriwad hteRi ROMBOsh ﬁ&%ﬁ ofnh&he ipvepgion
(1890), and z. are Pinptrbve&€heiDearing)l ££820) re&dmaﬂa,m spobgrreldwasl, or g.

Ch 11, 1 (197 A {t . 1980
Gereman appl i catléﬂ}i‘) ’%‘g’e 4%1:5@11%%1&%% ocf t d A5t é'%q%é geachl)n s of

copendi ng appl i cati on Cﬁﬂreralpn‘rlﬂudiﬁ/apgllcatﬁqn%dm&omhq 6,
entitled " PROGE %%P \ Yy AN AN ACER QN - B o be
COMPOUNDS. " 1& I thesgﬁare |IJrTcord§?r ag%ﬁ#}e er encellM " °

Conpounds havi ngwetdefbr milth | o5t r désgpdVBREvelno vatert REAXE r¥hg ¥98 med

by a plurality ofg,@ ryPsa2¢hYe cleéx?élﬂé Nord 1o S 4 Yrald hﬂyﬁhers,
preferably containin 6 at ons 1 ncl uding thg\1 NLerr atom Q%at i on
O these bathroom (floor, toilet,” an ounter) and c

(floor, sink, and counter) cleaners. Additionally,
1S kitchen products such as dishwasher detergents with
bleach or bleach cleaning and scrubbing pads are
contemplated. Among the benéfits derived from use of
the inventive compositions in such applications are
improved stain and spot removal and general cleaning of
20 the treated surfaces to remove food, rust, grime,
mildew, mold, and other typical stains found on such
surfaces.
Additionally, non-household product appli-
cations are contemplated where an effective level of
25 active’ oxygen generated ln situ to treat water 1is
useful. Illustratlve of ‘such applications are pool. and -
spa additives, as well as cleaners to remove stains on
~ outdoor cohcrete, etuCCS, siding, wood and- plastic'
surfaces. = } |

30 Pregaratioh of the Nitriles
In = general, Néquaternary acetonitrile
compounds may be readily prepared from N-acetonitrile’
precursors by'employing selected alkyl halides and using
well-known synthetic'approaches,'such as are described
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conpounds wi || most conveni ent | y start Wit h a conmpound al r eady ‘havi ng

- the formedydsghssador exanple, a number 15 of preparati onsecwissrzpvantive =

nitrites hereinafter  described will begin wth norpholine (see, e.g.,
the. '~ Formula Il structure). An exanpl e ?f t hree nenbered rings S
aziri dTﬁlﬁShee;HaggegnRe Nedyet hyl acetonitrile aziridinium as an exanple of

four ere 20 is azetidine, e.g., Nethyl-acetonitrile

azet i di *E W’,ﬂL mm exanpl e of five menbered ri ngs there is pyrrolidine,
e.g., rile pyrrolidinium as an exanple of six menbered

rings, in addltlon to norpholine, there I s piperidine,

N- net hyl acet oni tby Im,ez;sqmruldxw Jiv PRysiks CHAM.exAmpPE89 éf139§gveﬁndrr§rrber ed
rings there i Sphy ,por@;gnper '6d' qllurplggg)anAggggﬁgh‘e ofrog®, gm,y@er’rwged

rings t here |s yacetonltrlle- :

azabi cycl o[ 3. 2. qub%f!lanelland- 61359'641) éxéﬁﬁ?‘étof Ini f@. CheRabEPEd v ilfds
there is oct ahy@%@éi‘dpﬁ?ao?,gcerﬁlan3@ppm&aihaﬁebgnnsruhe312 212. one
oct ahydr oi ndoI i nium More partic ué ¥ ef erred
net hod of 3 pri®¥r adSen nqke sEP?aE-Ie@Ch&H'lgﬁe %‘é‘é‘l‘%ﬂ aﬁg’llﬁ- cagion
nmonoal dehyde or gesial cke&\_ydm/and Wi th iEhedr Navenmbdrl 29, 1996t antdyjdridde in

an aqueous redh urh {5 0 Al L0 TEREI NG S5 A MR HR" BRGNS °P

32 COMPomngt " | nlSt ehede ahe imaorponatedpbyfeefibkgneether in
the pa range from8 throug oxﬁp?tﬁﬁ@? ﬂi\é.rﬂﬁt‘ﬁ%l ¥Bridla I structur_?hhave

mai nt ai hed at not |ess tha
anmne with ibe farsaturated ring fcﬁrmed by a pluralify of Ntoms, broadly

is reacted as Stﬁﬁne;\l}gg gf%m”%m@d dééhyaifu%ual dpﬁéé@iaasgy BBﬁ'EQ]:.n@H@ Y

OHC-Rlerr] - err]” is a chem cal or err]
to Jerr] al kyl e#eoms | dg@]d}dlé?g o%?ét M eﬁ'éO‘Brl ngreaﬁaatwn of these

Rlerr] stands fogg &ﬁngeﬁﬂltﬁo@[teEbhvéhk&htl?nétwrl:hwlﬂdrQqem:mpound
10 cyanlde or an_al kali_ netal Kanlde in an_aqueqQus ne

Step Bis quaterﬂ%%?‘iifbnhﬁi’%ﬁgaﬁ gl EPrEerngBgent ﬁfe??‘]amRT*' a number

15 of preparations of inventive nitriles hereinafter
described will begin with morpholine (see, e.g., the
Formula II structure). An example of three membered
rings is aziridine, e.g., N-methylacetonitrile
aziridinium; as an example of four membered rings there

20 is azetidine, e.g., N-ethyl-acetonitrile azetidinium; as
an example of five membered rings there is pyrrolidine,
e.g., N-butylacetonitrile pyrrolidinium; as an example
of six membered rings, in addition to morpholine, there
is piperidine, e.g., N-methylacetonitrile piperidinium;

25 as -an example Oof seven membered rings there is.
homopiperidinium; as an example of elght membered rlngs

.there is tropane, e.g., N-methylacetonitrile-8-
azabicyclo[3,2;1]octane; and, as an example of nine
membered rings there is octahydroindole,. e.g., N-

30 methylacetonitrile octahydroindolinium.

| More particularly, in the pfefe:red method of
preparation a suitable amine is reacted with a
monoaldehyde or a dialdehyde and with HCN or an alkali
metal cyanide 'in an-aquéoﬁs medium (Step A) followed by
35 subsequent quaternization (Step B) with an alkylating
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in an aqueous medi um without isolating the internediate

,product-froghﬁkﬁg . Preferred al kyl ating agents. are - . . _
di et hyl sul rat’e, ﬁ@ethyl sul fate, a methyl halide, an ' PC?ﬁEyngfﬁyl
hal i de, di nmethyl carbonate, diethyl carbonate, . - met hyl
tosyl ate, ethyl tosylate, nethyl nesylate, éfhyl TmsgwaHgﬁgy
a benzyl halide. In Step A cyanohydrins, e.g., fornaldeh
cyanohydrin, can be formed as by-products fromthe ﬁ@”
that is used, and hydrogen cyani de. These do
not react further with the al kyl ating agent |n Step B so t hat
renewed breaking a@@% Of 1hNStep A, the reactﬁ)b&ﬂqiy r‘e‘f%r'a'btl%' @ldcﬂféid%.r?nd
hydrogen cyanlde guct ossi bl e.

SR Bherangecdram % shrovahng pH value is
' ”Ve{“ o hséepl e ed Al at ha aaent e ) he pH
result of hydrolysis of t added _a ting,a the p
val ue of the reaction ntxtﬁpg drFPt?népﬁ gﬁtgﬁg formula al kal i ne or
neutral region into the stronglx/aCFQ|c 30. region with increasing
reaction tinmg The protonation , of the am ne nitrogen atom of
t he egC|nonttr|Ie t hat as not yet been quaternized, sets in
--in conpetition _ nfﬁh/é(kylation -- starting froma certain
pH val ue so 1489/ l'éttl?et
the end of the ad |tr Fgﬁtg {)(A\tra tin ¥%3$ald§§vcéeenor ah]?cﬁt

reactiori of the ycGHRME rQHC‘e—tRé'ke%HOr %ereby B at®.a
glycinonitrile ig t:betci Ictablkylene bn@cj@ctstctarp@ky@t%@ué@ter mragean and

522@?2& cs ZSBQE?& | §+380§ Zag i OF 1 Ca €6 & alkyhy r%ﬁewahgf’Mﬂraig%{‘ 13

or, especialloy, 1@yahidagér 12n alkali metdls cyanlideedln am a¢uénuﬂ4mgunym t he

Cyanomarin that sty B ioavgut SHLE G aNHERE iy LAY AP EEUL LENHD AL, e

can react to conpheshoAqueons timadiim nelthoud vsolating thegliptiemmediatee.

by oo 26 o RS SIS broterzad s1fyRAElag' AR o

: dlmethylsulfate, diethyl sulf ate, a methyl halide, an

15 ethyl halide, dimethyl carbonate, diethyl carbonate,
methyl tosylate, ethyl tosylate, methyl mesylate, ethyl
mesylate, or a benzyl halide.

In Step A, cyanohydrins, e.g., formaldehyde

cyanohydrin, can be formed as by-products from the

20 aldehyde, that is used, and hydrogen cyanide. These
cyanchydrins do not react further with the alkylating
agent in Step B so that renewed breaking down of the
cyanohyarins into aldehyde and hydrogen cyanide in the
final product is possible.

25 '~ Without the procedure in accordance with the
invention, Step B usually proceeds in such a way that,
as a result of hydrolysis of the added alkylating agent
the pH value of the reaction mixture drifts off from the
alkaline or neutral region into the strongly -acidic

30 region with increasing reaction time.- The protonation
of the amine nitrogen atom of the glycinonitrile, that
has not yet been quaternized, sets in -- in competition -
with alkylation -- starting from a certain pH value so

SUBSTITUTE SHEET (RULE 26)



15 about 3 through 10 nole %or, nost particutarly of all, ' - about

4 t hrough @@'ﬂi,ﬁs% based on the quantity of the peeiregpRIe ani de
or alkali netal cyanide that is used, ' t hen one achi eves even nore
extensive suppression of hydrogeﬁ cyanide and ancillary

lhﬁﬁﬁmk Bedat e 20 hydroge cyanide, in the final product.
Step B! C|aIIy good results if : the pH val ues are not
reduce* especially, not bel ow 3. An optinmm pH
range for the quaternlzatlon of Step Bis 2.5 through 5 or,
especially, 3 through 4. Use is al so-made of an excess of
al kyl ating that, agé‘-ntthdnaendmmf]t &heo addition afl &g oalkydpsdngl 'y,
15 I 0 n Nk gt f
"o Step A then TR trrdyEE Elef rLRELIUATOE ng gRfblRoRIREILS YARES

the hydrogen cyaareand Nor-guptemmiargd glycigonddfidgenin, ‘%hf%\t fingdr at e

hydrogen cyani d%réd‘uéﬂe ddralalso represBh@dUfd . undesired source ofnCe
the nitriles ar%gﬁér ared in quaternized form formation- o? t he
f

preferred biul eq fyapide. formpreferably is by heating an

al kyl bisul fate form in  stéid aae Maiﬁgfpaelamwtgoad rEQlﬁleéaEﬁl g a
sui tabl e evat e
temperature is eﬂﬂnﬁagﬁﬁ(QQ]%3H95°HHBUE§136[e???%?lﬁ%}%’ 10 Eﬁﬁ?@ﬂébRQ'about

70[ err] C to abouis AHleirzddC. ThethdsdpHgnangs, thesoyahobydmby hhwe aspH in

the range of ab-ady! §s5prasenl®iss METEEANILLAN AAH! che’ D1denPlykh e

heating 5 being out
of the |nV%nt|Qnd h%¢IhY¢xN@emeCYanld$Ia%tthﬁédtb9 IﬁefﬁﬁmedmﬁdQUCts

exanples. It vidd bfeact ueéeréaﬂﬁﬂetmat wibﬁsetnsxaamiﬁé #be gliipkended

to il lustrate, and limt, the I nvention.
EXAMPLE 1 glyc1non1§§wlg g (6.05 nol es) of nDrphollne wer e

i ntroduced into the reactipf waeSehl13od @@ esht @by rd€. amine that
amounts to about 2 through 20 mole % or, especially,

15 about 3 through 10 mole % or, most particularly of all,
about 4 through 7 mole %, based cn the quantity of the
hydrogen cyanide or alkali metal cyanide that is used,
then one achieves even more extensive suppression of
hydrogen cyahide and ancillary components, that liberate

20 hydrogen cyanide, in the final product. _
Step B generates especially good results if

the pH values are not reduced below 2.5 and, espec1ally,

not below 3. An optimum pH range for the quaternization

of Step B is 2.5 through 5 or, especially, 3 through 4.

25 Use is also made of an éxcess of alkylating
agent that amounts to 10 to 40 mole % or, especially, 15
to 25 mole % based on the quantity of amine that is used

in Step A, then one achieves still more extensive

- suppression of the hydrogen cyanide-and the. subsidiary

30 components, that liberate hydrogen cyanide, in the final
product. ' _ ' ' _ _
Once the nitriles are prepared in quaternized

form, formation of the_preférred bisulfate or sulfate
form preferably is by heating an alkyl sulfate form, in

35 an acid aqueous solution. For example, a suitable
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Wthin a period of one hour, 600 g (6.0 rml es) of - formal dehyde (30% by '
-wei ght) wer tered in. The 15 addition of 161.6 g (5

hydr ogen cy?r#%@gsjze (99. 25% by wei ght) started half. an hour 8’?‘ter

start of the addition of formal dehyde. The tinme of-addition

amounted to 1 hour. During the addit3on, the his: hee«; ey.at
allowed to rise to 35[err] C and stirring 20 then too’& Im )ﬁﬁ%’t&her

hour at 35[err]C. Cooling to 30[err]C then took_pl
(7.35 nol es) of di et hyl sul fate (DV5S) were added WI
30[err]C. During the DMS addition, the pH value fell |nto t he

acidic region st élé%&ﬁe&r?&\séeraﬂré)ﬁs3 -ahodtq oot t@ab'b%“'l%toeﬁ gﬂh:t d on

of aqueous caustic soda ({ was c;,ounter-contro so t hat
the pH remai ned PrEfEBﬁQ%En‘c‘b%t IE Gt9 n’d’ Ute 1dn&i-ni Feadgiid @auaaus and

the foll owi ng posbiuedehn @rayt Imeofa 3pfh0it!i the 3048 é]&f abbet -1 Woctgire
was t hen heatedto 50[err% n]Ei Q E‘Hi%@t{ffg/a % allJqowed to.fall in
this connecti on. MOAP; HT9: Wi)%? ¥t tro UL He ERcdgs whRec ARatding v
destroyed; TBe pbeing falua pazibdepflabout 1 BETEUSAGLZE471

Anal ytical results:

ppm - t BPREFEENy RE cygﬁ'\lhyd‘m’ﬁntmn will ,,Rpv be
mor phol i noacet onilins¢rated by tHe pfollowing E&xamples. ItMokvatl beatio

HCN: CH[ _err]O_errﬁH? F?ood that these1 % pel2: JWd ar;fgbhfed to

nmor phol i ne: di net

0

EXAMPLE 2 1ustrate, and got. %o élmGGrOShﬁDPég?ntéOnnDrphoI|ne wer e
10 introduced into the reaction vessel and cooled to 10[err]C.

6.6 g of aqisous caustic soda (20% by wei ght)_ were added in
order to. se the pH value. Wthin a%%&'&g@—eﬁ one:

527.2 g (6.05 moles) of morpholine were
introduced into the reaction vessel and cooled to 10°C.
Within a period of one hour, 600 g (6.0 moles) of
formaldehyde (30% by weight) were then metered in. The

15 addition of 16l1.6 g (5.54 moles) of hydrogen cyanide
(99.25% by weight) started half an hour after the start
of the addition of formaldehyde. The time of addition
amounted to 1 hour. During the addition, the

 temperature was allowed to rise to 35° C and stirring

20 then took place for a further hour at 35°C. Cooling to
30°C then took place and 927.8 g (7.35 moles) of
dimethylsulfate (DMS) were added within 2 hours at 30°C.
During the DMS addition, the pH value fell into the
acidic region starting from 8. At pH 3.5, the pH-

25 requlated addition of aquéous caustic soda (25% by
weight) was counter-controlled so that the pH remained
constant at 3.5 during the remaining addition time and
the following post-reaction time of 3 hour at 30°C. The
mixture was then heated to 50°C .and the pH value was

30 allowed to fall in this connection. After 1 hour at
50°C, the excess DMS was completely destroyed. The pH
value was then 1.
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hour, 600 g (6.0 noles) of fornéldehyde (30% by weight) ' wer e

t hen net er ewoi9sp23s3¥he addition of 161.6 g (5.94 15 noPeshsst/21471
hydr ogen cyani de (99.25% by wei ght) started - hal f an hour after
the start of the addition of fornggdehyde. Thettme—of —addit+on—
anounted to 1 hour. During the ad ature was

Ition, the t r
allowed to rise to 35 C and stirring then took [JhigicF een Replaced
further hour , 20 at 35[err]C. The pH val ue anounte ﬂ " l]m;e
end of this part of the synthesis. The pH was t

8-8.2 with sulfuric acjd.. Cooljng to 30[err]C then took pl ace
and 932.4 g (7.4 nol eén%]ryiﬂ’r‘?%jt h‘%l’%‘b}{f%te ( DVB) wer e added

within 2 hours at 30C DHgwg t he DVS 25 addition, the val ue
fell into the acidic region - start] om 8. At pH ,_the
pHregul ated addition forma%qe%%%oﬁéiog&g{zfl@ soda (25% g(/;v%ﬁ“ﬂjht) was
count er - cont r ol Inezk o I imbac¢dteompitrickai ned const antSatp@n 5

post | Peact i on time of 3 houfHadaBe; o fped® 1o B Mo orpibline £
heated to 50[err]1G il 1hd0H malar watig Imemddialdnezidimethylsulfige this

connection. After;.h how at 50[err]C, the excess DVB was
conpl etely destroyed. The pH val ue was then 1.

PCT/ US97/ 21471 | 2bJUt 1998 36

Anal ytical results: - ExXAMPICH 2

0 ppm f or mal dehyde cyanohydrin 10 ppm
nmor phol i noacetonitrile 20 ppm 5 (Mol ar

ratio  HCON.CHerr]OnorplggdiJe g %6.05 moles) dfl.fdrpghéPineviwereatio
ExavpLE 3 107 PReaBEE Tnto thgreaction yEey, gud cogted tai10°G,
wer e 10 6.6t goddcaduentie caustiacsiddm (2d$sdly wedgbddl wdreoaddesi
6.7 g-of aqPGOUSiaa%Ebf% %8d§a§%g9@9¥ Y@l g de Ve lded period of oné”_
order to raise the pH val ue. In a period of one
hour, 600 g (6.0 moles) of fcrmaldehyde (30% by weight)
were then metered in. The addition of 161.6 g (5.94
15 moles)-of hydrogen cyanide (99.25% by weight) started
half an hour after the start of the addition of
formaldehyde. The time of addition amounted to 1 hour.
During the addition, the temperature was allowed to rise
to 35° C and stirring then took place for a further hour
20 at 35°C. The pH value amounted to 11.4 at the end of
this part of the synthesis. The pH was then adjusted to
8-8.2 with sulfuric acid. Cooling to 30°C then took
place and 932.4 g (7.4 moles) of dimethylsulfate (DMS)
were added within 2 hours at 30°C. During the DMS
25 addition, the pH value fell into the acidic region
starting from 8. At pH 3.5, the pH-regulated addition
- of aqueous caustic soda (25%'by weight) was counter-
controlled so that the pH remained constant at 3.5
during £he remaining addition time and the following
30 post-reaction time of 3 hour at 30°C. The mixture was
then heated to 50°C and the pH value was allowed to fall -
in this connection. After 1 hour at 50°C, the excess.
DMS was completely destroyed. The pH value was then 1.
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hour, 600 g (6.0 noles) of formal dehyde (30% by we]'ght) a wer e

then netered in. _The addition of 161.6 g (5.94 :
"hydr ogen c‘gyé’rﬂ 6853(‘99 25% by weight) started ° _ . ?Plhg?n#gtlr
after the start of the addition of f@#naLdehyde——Ihe—L+ne
of addition amounted to 1 hour. During the3addition, the tenperature mas
allowed to rise to 35[err] C and stirring tTHiESh aqedh
a further hour 20 at 35[err]C. The pH val ue ano & Iat
the end of this part of the synthesis. The p '
adjusted to 8 8.2 with sulfuric acid. Cooling to 30[err]C
t hen took % {7.46 noles) of dinmethylsulfate
( DVB) were dlecdﬁ;?:%ol}%"err TC within 2 hours. Dur|ngthe DV
25 addition, the pH val B CHell into the acidic region 0 ppm
starting from8. At pH 3.4 rfdeidhyde Bt dedi tion 10 ppm Of
aqueous caustic soda (25% by MBIF mas counter - controlled
so that the pH remained cdMERRM onltrlle during t4% BR®mi ni ng
addition timge and the fol | gyéngr rat1030 [HCH : CRAGmoypHoINimedf 3 Jaour
at 30C. The addjtjon o austic 00
mxing (stirrin ‘i'da‘{f°27 EB%GFtF@% OOWl (iiﬁﬁlé%ﬁéébﬁ% é%éb
mxture was - 1:1.22) then heated to 50[err]C and the pH val ue was
allowed to fall PCT/ US97/ 21471
37 in this connection. After 1 hour at 50[err]C, the excess
DVS was® conpl etely destroyed. The pH vEXAMPEES 3t hen 1.
Anal ytical results: HCN 0

m 5 f or mal deh de cyanohydrin 0 m
Irorgrphol i noacetonitrile 5322 pgm ( y 17°moles) "of morphbline were

N‘”Ethy|”0r9@0|'fﬂﬂﬁﬂduced 1nto the reaction véseédlnahdi teokedhybsubtate
58tﬁ3?2ﬁ|¥gte %@gfaéaé%dsnhaustlc soda Efb% byiﬂﬁﬁﬂht) Wg%stgghgs
HCNICH[GVV]CIHDriﬁKdrdEZ to ¥aise the ¢H valud. 01Witﬁﬂn avperiedt 06 one
mor phol i ne: di rretﬁla/‘_lug’elsfoa&% :(6.0 moles) of %6£lm§idehyde (30% by weight)
were then metered in. The addition of 161.6 g (5.94
15 moles) of hydfogen cyanide (99.25% by weight) started
half an hour after the start of the- addition of
formaldehyde. The time of addition amounted to 1 hour.
During the addition, the temperature was allowed to rise
_ to 35° C and stirring then took place for a further hour
20 at 35°C. The pH value amounted to 11.8 at the end of
this part of the synthesis. The pH was then adjusted to
8-8.2 with sulfuric acid.  Cooling to 30°C then took
place and 940 g (7.46 moles) of dimethylsulfate (DMS)
were added at 30 o w1thln 2 hours. During the DMS'
25 addltlon, the pH value fell into the acidic region
starting from 8. At pH 3.5, the pH-regulated addition
of aqueous caustlc soda (25% by weight) was counter-
controlled so that the pH remained constant at 3.5
. during the remaining addition time and the following:
30 post-reaction tlme of 3 hour at 30°C. The additiqn.of
' caustic soda took: place with good mixing (stirring
condltlons of 800 revolutlons/mlnute). The mixture was
then heated to 50°C and the pH value was allowed to fall
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Exanmple 4 illustrates another aspeét of the. : 15 invention, which

I S* the prepaiosiass4of subst antially soI i d bi suI fp@trmsgwhum
such as to prepare MVABS. . ’

The nethylsulfate liquid, such as in any of37 ; Ies 1-
acidified to a pHof 0.1-1 foll owed by 20 heat

| i quid under a slight vacuum (700- 1000 a

cont ai ner at tenperatures of 90- : 110[err]C

The resulting bisulfate converted |iquid may t en be
crystallized and purified for recovery of stalline nitrile

salt, may be drietndthdst lopnoectisn. After 1 h%mﬁpﬁtt5 €5 i Shet @xoesduce
an amor phous sal tpuerwd@Vedifpletely destroy%@d'SQHEhgﬁ ﬁé GRS kdldy ation

and then prepared in gra form pre erred approach to
pronot e the Anatyyical| regulshsor precipitati on may be via
addi ti on of 30 a "gegd crystal,” which serves asgapgmowth |ocation
for crystal formation. EIS seed créstal can_be, but is not
limted to, precipitated orf ?Hﬂ%§d§FY 8aCYBRORYLLID ¢ of O PPM t he
bisul fate crystal salt itsenbrphoDih6acetehttrElle 20 ppm

PCT/ US97/ 21474 roach is to allow the salt

solution to precipitate 38 -methyl@o§§?o%¥nt§§f§ g {Qe ggyg;ag kUb|||ty
via cooling over agehgnit ulra y w _

EXAMPLE 5 5 .o NB | i quid (48. 596act|ve)
wer e ' acidifiedNWT gh L 8 gﬂo éCId 4560 gO[err]C
10 etrami t b
and subsequent |y héate 4 hours a t 81 "whi ch
{Molar ratlo HCN CHg)mmrphollne .=
1:1.01:1.04; molar ratio morpholine:dimethylsmlfate =
1:1.21)

Example 4 illustrates another aspect of the
15 invention, which is the preparation of substantially
solid bisulfate salts, such as to prepare MMABS.

EXAMPLE 4

" The methylsulfate liquid, such as in any of
Examples 1-3, was acidified to a pH of 0.1-1 followed by
20 heating the resulting liquid under a slight vacuum (700~
~ 1000 mbar) in a vented container at temperatures of 90-
110°C for 3-5 hours.

The resulting blsulfate converted llqu1d may

then be crystallized and purlfled for recovery of :
25 crystalline nitrile salt, may be dried directly onto a
support/carrier to produce an amorphous salt, or may be
redissolved after crystallization and then prepared in
granule form. One preferred approach to promote the
crystallization or precipitation may be via addition of
30 a "seed crystel,“ which serves as a growth location for
crystal'formation. This seed crystal can be, but is not
limited to, precipitated or fumed silica, or a sample of
‘the bisulfate crystal salt itself. Another preferred

. SUBSTITUTE SHEET (RULE 26)



t he sol ut.i on was cooled to 30[err]C over an 18 hour’ peri od.

. The resul ti &Ly was then washed wth water and - : | at ed
to yield th@grgééﬁ{i ng bisulfate crystal (61.7 &%ﬁps&hﬂﬁ '
When one wi shes to prepare the nitrile salts in granule form
such can be by use of various nethods 38 known to the art, -such
as fluid bed, aggl onerating, 15 spray coating, or nelt m xing
approaches, preferably at _ | evel s of about 5-40 wt. % of the
starting particulate weight. These granules may have the nitrile salts
carried on solid particulate or may have the nitrile salt

coated by or adnaggg olchh 5 Oldcg a‘?ﬁé&c%@tg%lt solutiofOto Pﬁecftgltate

Condi tions for I ng preé era are erature
during coating iQutel¥ rmmmhesmstal 501UblllM| véat ﬁ@odéaiqi oyer

material is sprayggeas a nelt or di spersion onto the salt
surface thereby coating or encapsul ating the salt core.
Exanple 6 illustrates 25 different forns of the salt core :and a
variety of preferred coatgxmMpimtsrials. Anti ci pat ed
coating materials include filmformng polyners, fatty acids,
soaps, and other solid surfactants having a nelting poi nt
above 40[err}C. - 96PE USE7/MMMMSA11iquid (48.5% active) were

I\E/ax'to\(l\a/ﬂ_gl S Pur;éiﬂdg%%?lsttha%)sallﬁg of sulfurbiwgsg%dg%%t I%b@% and

Aror phous corrpacsehssauently hepitigdONIcC LIOEAD[far 4% houpsmafheus which

aggl omerated sa £he sSHHRI& S S U ko 30° cAB%EhQHSmS{.}{: ‘?Q]ri%ldt

SOKALAN CP5[ e
Pol yvi nyl al cohoThe resultlng slurry was then washed mith twateri @ndo

Paraffin 10 filtrated to yield the resulting bisulfate crystal (61.7
kg) .

When one wishes to prepare the nitrile salts
in granule form, such can be by use of varicus methods
known to the art, such as fluid bed, agglomerating,

15 spray coating, or melt mixing approaches, preferably at
levels of about 5-40 wt.$ of the starting particulate
‘weight. These granules may have the nitrile salts
carried on solid particulate or may have the nitrile
salt coated by or admixed with solid particulate.

20 Conditions for coating preferably are whereby
the temperature during coating is less than about 50°C
‘while the 'coating material is sprayed as a melt -or
dispersion o'nt_o.'th'e salt surface thereby coating or -

encapsulating the salt core. Example 6 illustrates
25 different forms of the salt core and a variety of
- preferred cioating materials. ‘Anticipated coating

materials include film-forming polymers, fatty acids,
soaps, and -other SOlld sur;actants havmg a melting
point above 40°C.

This Sheet Has Been Rei laced

AT ARAT
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Cal ci um Al gi nat e | -+ POLI GEN V[ err]

DI CFAN 193 DipR5 68123534 [err] Conmercially avail abl e from BAQicrAése7ResIBNY.
15 Particularly preferred coating naterials are PLURI CL
E6000 and LUMAX V. (PLURONIC is a trademark for a series of

pol y(oxyet hyl ene- co- oxyprqpyl ene) bl ock 33 copol yners. )
EXAVPLE This shéd Has BeEiP@dbldsOn Of a solid MVAVS/silicic acid/surfactant

conposi ti |ng process 3.4 kg of a highly

di spersedmn Dlm H(mul&t " a total surface area of approximtely 450
mMerr]/g rage particle size of approximately 8 nm
(SIPERNAT[err] 25 50 S fromthe Deguss&XRAMPHE #nd, additionally, 2.3 kg of
a tall ow based fatty-al cohol that had been reacted with 25 nol of

et hyl ene oxide (Lutensol[err] AT 25 fromthe BASF - firm were stirred
into 24.3 kg of MitmédéenSalsi@éte = aqueous sRuefenredrfCoatings Materials

N- et hyl nor-phol i I 0 nethyl sul (V) . The
liquid mxture 'Fdfﬁ‘ff&c?t&%{éi 18 PCT/ US97/ %%%uc .
concentrated by e‘\?&ﬁé'ﬂ%&ﬁ Gampartedpaatl e- t ype vRGHRANIC 10500 dryer at
appr oxi mat el ys 10 Axp@pheuy ag !@ﬁéra&@@pﬁl%t ure ofpLurroL E §000* approxi mately
80[err] C unti | asolld was ?orme t was capabl e of flow ng

(residual water (ﬂﬁf@ﬁ?"%f%‘%’gﬁled Sa 5 wei gl'ﬁc‘)th?rs cooling, 20 kg of
the solid conposition wer e renoved.Lutias p’ovvder was conpacted by
means of a conventional conpact or to %X {gﬁke and t he fl akes
were then broken up in a conventional sieve gran §° s? eved to give a
usable fraction of 400 to 1200 mm : Palmitic acid

10 Paraffin

Calcium Alginate
POLIGEN WE3!
DIOFAN 193D?

! Commercially available from BASF AG, Germany.

15 Particularly preferred coating materials are
PLURIOL E6000 and LUWAX V. (PLURONIC is a trademark for
a series of poly(oxyethylene-co-oxypropylene) block
copolymers.) '

EXAMPLE 7

20 eparati of a solid MMAMS/silicic .acid urf ctaﬁt
composition using a stirring process _ .

3.4 kg of a hlghly dispersed silicic ac1d wn.th

a total surface area of approximately 450 m’/g and an
average particle size of approximately 8 mm (SIPERNAT®

25 50 S from the Dequssa firm) and, additionally, 2.3 kg of
a tallow-based fatty alcohol that had been reacted with

25 mol of ethylene oxide (Lutensol® AT 25 from the BASF
firm) were stirred into 24.3 kg of a 70% by weight
.aqueous solution of N-methylmorpholinium acetonitrile

30 methylsulfate (MMAMS). The liquid mixture was
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10 average si ze. . TEXAVPLE 8

. Manuf act urﬁv(gépl%ggﬁl id MMAMS/ silicic acid/surfactant . . PCT/US9T/214T1
~conpositio s of a sgrav process 24.3 kg of a

70% by wei ght MVAMS sol ution were - 15 sprayed onto 31.6 kg of the
hi ghly di spersed silicic : aci d*®hat was described in Exampl e 7.
The crunbly m xture was dried in a paddl e-type vacuum dryer at
approximately 10 nbar and a wall tenperature of
approxi mately 80[err]C until a fine solid was formed that 20 was
capable of flow ng (residual water content <1% by wei ght). The

product was the@o@ﬁﬁn@m@t@dbyn @rdpodation in a paddbetbypenstdcwdm 2. 3

orocessing Lo gHFdeE st approxinately 10 meek: B & abb FEMGEefe A"

carried out apprdaimaﬁuﬁy@am%¢yunmlExamdaixd was formed that was
PCT/ US97/ 21471

EXAVPLE o camahle §F cEIPMPImiERTieL yathr content <13, by
hygr oscopi ¢ hamadighti)st i After, caslihg, c2&dgrdf [he tsmahd compesition

characteri S“_CS Sv%&%%vg%  Ihe owdbP %eeeohgae&@arw s & t of

ancillary Srosco IC characteristics or, _as t
case may be, th@dﬂvnntinn%kteﬁmsﬁctgroﬁoMENM§ flpkes and &quﬁkgﬁes

sanpl es were prepaleLdfdh tﬁl’b)@g%@ i PE EbiEntionaRrghieves Ggfétﬁmﬁ@f ed in
a desiccator at roon1tenperature an | atjve appqﬁﬁperl *&ﬁn ty of
76% safsl skeved to ghye ga %M% f tif

3100 g MWVE (Hadddhe size. 400 g SIPERNAT 50 S

EXAMPLE 8

Manufacture of a solid MMAMS/silicic acid/surfactant

composition bv _means of a sprav process
-24.3 kg of a 70% by weight MMAMS solution were
15 sprayed onto 31.6 kg of the highly dispersed silicic
acid that was described in Example 7. The crumbly
mixture was dried in a paddle-type vacuum dryer at
approximately 10 mbar and a wall temperature of
_approximatelj 80°C until a fine solid was formed that
20 was capable of flowing (residual water content <1% by
weight). The product was then agglomerated in a mixture
with a melt of 2.3 kg of the surfactant that was
designated'in Examplé 7. Final processing to give a
‘usable -fraction of 400 to 1200 mm was carried out

25  analogously to Example 7.

" This Sheet Has Been Reilaccd '
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Sanmpl e 3: 3100 ¢ MVAMS (solid) 15 . T 400 ¢
SI'PERNAT 5Qy§98/23534 - 233 ¢ Lut ensol AT ZfEcTrusernriart

Al l the sanples were prepared fron1a 70% by ~ wei ght aqueous MVAMS

sol ution anal ogously to Exanple 7 and were dried at 80[err] C and 10nbar
in a paddTE“rype_ie——vaeaun1dryer with a vdilune of 5 liters until no-nore
condensq-}lgg agﬁne ated In the case of Exanples 8 and 9,
one obta Atype solid, that was capable of flowi ng after
dryi ng, ents of O. 74@6by wei ght or 0.45% 25 by wei ght,
'respeCtl wj thout the ancillary substances (sanple 1) led
to a wax- Ilke crunbly solid with EXsMBIE ontent of 0.63% by wei ght.
These solids were then ground to the sane - average particle size and
were stored in the desiccator. 30 The results are presented in the

foll owi ng Tabl e EX ' S

s obt ai ned ji g,z g&éﬂ%éﬁgﬁﬁ%@k&%&&QQLEEdof?lﬁgaghg cgge“ﬁagfﬁgggﬁﬂefver
a long period of rh y as

a result of the Biowchiracrenistihes dofi MMAMSd ancill ary substances.

PCT/ US97/ 21441 ta £ £
TRBLE 3 oS ot 5% GRIgE R0 ascgrtain the, ef &éy of ancillapy |
Vat er Cbntent_g@subqpqnpes ons the hygrogcgglc charaq;q;lstlcs or, as the
SanP!elﬁ dase ﬁ@ylbby Eﬁeﬂﬂlﬁw éﬁﬁ&ﬁ&ﬂérléﬁﬂﬁgjofFEM%Mgl|£d ee
partially e et ache
f1 owi ng dlffeﬁ?d}fersa@g’ﬁ@én{"e&e PrBP?ﬁed in 5”634 Pa%d&egtéﬂ’e dryery; 44
Sanmpl e 2 and werdbidheny storkdoiwn acdesitecatempablreom temperature
?:ggﬁ;gy fIH%A 1and a reDAR/E atmosphech humL&Ety of G14§Ps  haked on
. Sample 1: 2100 g MMAMS (solid)
Sample 2: 3100 g MMAMS (solid)
400 g SIPERNAT 50 S
Sample 3: " 3100 g MMAMS (solid)
15 400 g SIPERNAT 50 S
- 233 g Lutensol AT 25

All the samples were prepared from a 70% by
weight aqueous MMAMS solution analogously to Example 7
and were dried at 80°C and 10 mbar in a paddle-type

20 vacuum dryer with a volume of 5 liters until no more
| condensate was generated.
, In the case of Examples 8 and 9, one obtained
a powder-type solid, that was capable of flowing after
drying, with water contents of 0.74% by weight or 0.45%
25 by weight, respéctiveiy; the MMAMS without the_anciilary'
substances (sample 1) led to a wax—iike,_crumbly solid
with a water content of 0.63% by_wéight. |

These solids were then ground to the same

average particle size and were stored in the desiccator.
30 The results are presented in the following Table 2.

It is clearly -seen that solid MMAMS is
obtained in a high concentration and is stable on
storage over a long period of time at a relative
atmospheric humidity of 76% only as a result of the

35 addition of the designated ancillary substances.
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Cont ent

Wat er % 0. 45 3.65 6. 15 8. 55
..Sanpl e _ : " Ability to- Iisl(ﬁyvsg'//gﬁﬂﬁm e
capabl e g‘é%!ag %%3334 capabl e ‘Sanmple 3 of of - .
of of flowing flow ng flomnng fl ow ng a 15
EXAMPLE 10 Effect of carrier neft%erials &ﬁﬂH%}{H{ﬁ{gﬁFs%ab+llty
and dye damage characteristics i mpl es of
MVAMS on various carriers were . prepared anJ “ e ‘Wﬂqg
conposition to determ ne 20 any benefit in stor or :dye
damage. Storage Stability
nmet hyl sul fate has greater storage TABLE 2 stablllty on an |nert
support, such as zeolite or clay. ~ The presence acid
si nk, such as HLAS 25 (al kyl benzenesul foni c aC|d), also
enhances stabilifly. . The %N% th ul f atte agu S
solution (3.6 g Storage time;coy e BRaadg il a3a g éli’frscnr Lu‘aﬂ“’;g%gn at e
containing 5.0 o ofasRdeHR RS orlat &y g@nolyds age dnd § b g.g’solfid
dried. This was jconpaggppite01first| adding tihe MVA
PCT/ US97/ 21471 _ ethytsutfate to
6 parts of z®ol il eAWidityats Flow100 chpabhe ha@ed:orppartanalxr ePREH@LAY |t o
t he sodi um car bdnat e/ Samplepar bor at e fifxt urle. The. [VIRtRNeRy||sdetaghed doul d
al so be nixad\Mtr16 parts of éﬂ@ﬁﬁ@“tapulqite 196117 flromQl- {5
Dry  Corp.) t hen -t t Odijum ¢ g4 11.44
carbonate/perborate'ﬁi °P%Fq%' NN¢P74th I stl Tatd wad® dl so mixed mith
2 parts of the sjaoe FHe—resuit-s—belew+—-—Fabl¢q 3 -
show the sprmusjtpg{-_y Flewhaneagabkt ghddpiabye | whamall t He sligvly
10 Sample 2 of of clumps haked on
flowing | flowing
Water Content $ | 0.45 3.65 6.15 8.55
Sample 3
Ability to Flow capable | capable | capable capable
Sample 3 of of of of
flowing | £lowing flowing flowing
15 .EXAMPLE 10
Effect of carrier materials on the storage stability and
dye damage characteristics _
Samples of MMAMS on various carriers were
prepared and put in a bleaching composition to determine
~ 20 _ any benefit in storage stability or dye damage.
tora tabilit : :
. ~The MMA methylsulfate has greater storage
stability on an lnert support, such as zeolite or clay.
The presence of: an acid sink, such as HLAS
25 (alkylbenzenesulfonic acid), ‘also enhances stability.

The MMA methylsulfate aqueous solution (3.6 ¢

of 45%)

was added to 38.5 g of sodium carbonate.

containing 5.0 g of sodium perborate monchydrate and the

solid dried.

'~ SUBSTITUTE SHEET (RULE 26) .

This was compared to first adding the MMA



10. methylsulfate is incorporated into the  inventive 'supports.

TABLE 3 WO 98/23534 - oL : % MVA Act ive PCT/US97/21471
MVA substrate in -after 1 wk Storage ) : Car bonat e/ Per bor at e
at 80 F/ 80% RH 15 . MVAVS 43 0%
ZAbig BheetdHas Bdeh Replac 98% MVAMVS/ HLAS/ Zeolite = 1/2/6

100% I\/IS/ Clay = 116 - 100% MVAMS/ Cl ay=
1/2 20 Dye Danmge Testing The amount of

M5 representing 5% of |t he base (sodi um car bonat e/ per borate m xture)
was pl aced on a di agnostlc fabric (Brown 100% cotton dyed wi th Fast

Orange RD, Di rectmﬂwlﬂﬁm tRabi pagss REdzeqdite B (Valfowmve Ofafrom

covered with the gm@s t hepgl Ohddingd@cPNtEEd SeRd
After 10 m nutes, ﬁ?h%w ) fa ?Fcoc\/\ﬂf;lgsn ri nséglgan al | oned t 1 V\eﬁrﬁsahﬁ

damage was viRSFRAQEAtE, Mixduge -on TheoMHA ‘E%tglé%\?\é 9\7&%@09{‘-‘1 also

represents no vi st GABDS par_EBeoiaHEaﬁaﬂm&t%?p\ﬂSgﬁ& LY6ANT Fopb 04 e - for
the stability.testing re used PCT/U 97/ 2147

resul ts agai P shd%¥ he HRBF )t oPnQddl faetvanvdddsd,, t ? suﬁBéH‘m
with or wthout aartdnite/perdgeate mixturdl trthe m_smeﬁhylsulfate was

:Dyi/ gamage -_' Aoalﬁ?soéjsm%dgﬂe{mlfuéigéf of the same clalyo. 5 MAMB/ Zeol i te
The results below in Table 3 show the
surprisingly enhanced stability when the MMA
10 methylsulfate is incorporated into the invent-i_ve

supports.
TABLE 3
% MMA Active

MMA substrate in : after 1 wk Storage
Carbonate/Perbarate at 80°F/80% RH

15 MMAMS ' 0%
MMAMS/Zeolite = 1/6 98%
MMAMS/HLAS Zeolite = 1216 . 100%
MMAMS/Clay = 1/6 100%

MMAMS/Clay = 1/2 100%

20 Dye Démage Testing
' The . amount of MMAMS representing 5% of the

base (sodium carbonate/perborate mixture) was placed on

a diagnostic fabric (Brown 100% cotton dyed with Fast
Orange le_, Direct Brown S5R and Rapideger Red LD). The

25 MMAMS was covered with the base and then 10 ml of
' deionized water was 'appli'ed. After 10 minutes, the
fabric was rinsed and allowed to dry. The dye damage

was visually .e\faluated on a 0 to 10 scale, where 0
represents no visible damage. The same samples as

30 prepared above for the stability testing were used. The
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MVANS/ HLAS/ Zeol ite = 1/2/ 6 1 MVAME/ Ol ay = 1/ 6

1. _ is to be understood that while t
invention hg@%#"descrl bed above in conjunction.with 10 p?g Igrs?”end1471
speci fic enbodi nents, the description and exanples are intended to
illustrate and not limt the scope of tH& invention, which is defined
by the scope of t he appended cl ai ns.
PCT/ US97/ 21471 It is Cained: 1. A conposition,
useful in Dbleaching, conpri si ng: a heterocyclic
cationic species either capable 5 of formng a peroxyimdic acid with a
source of active pogyf¥y9ghalfl SHHG \the BetidH, %ot bﬁaagfxg oy g di C
orm and, i onrc species et capa formng a
peracid. with a sinert HpRant,eidlygeh vithopte A% %U- %I%T%ﬁn“bf bei ng
in a peracid form or a non-ionic polarlzable activator and suitable
count erion. 2. The conposition as in claim1l wherein the
heterocyclic cati q@i&§p@cgl§sg§ag@pabl e of formng a pyeP®amaydri-dic acid
and includes a cofpetht—wth—tire stroctoreof—Formota 5
FORMULA | [ er rAqueous MMA methylsulfate 10
‘5 MMAMS/Zeolite = 1/6 , 3
MMAMS/HLAS/Zeolite = 1/2/6 1-
MMAMS/Clay = 1/6 1

It is to be understood that while the
invention has been described above in conjunction with
10 preferred specific embodiments, the description and
examples are intended to illustrate and not limit the
scope of the invention, which is defined by the scope of

the appended claims.

I—

e
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wherein Ais a saturated ring formed by a plurality-of at ons in -

-addi tion towlownbkarr] atom the saturated ring ~atoms i nelyaisdtf
| east one carbon atomand at least =~ one of’'0, S, and N atoms, the

substituent R err] bound:to 10 the Nerr] atom of thew
i ncl Udiﬂﬁsﬁéeiﬂl@meenRepliiﬁa a Jerr]-[err] alkyP or al koxyl ated al ky

t he al ko Whlr]-Terr], (b) a C424 cycloal kyl,- gmmm 1

al karyl B‘ﬁ‘umuﬂu eating or nonrepeating al koxy or, dif 1"”]]’!!3@})' ,
where th It is Cerr]-[err] or (e) -CR[err]RL_e_r__r_Lé[ef‘r]N er
Rlerr] 15 and R3 are each H, a (Jerr]-[err] alkyl, cycloal kyl', or—atkaryl,
or a repeating oxtndy eesind: al koxyl or al koxylated o

PCT/ US97/ 21471 : al cohol where the al koxy unit is Cerr]-[err],
the Rlerr] and R err] substituents being each H a (err]-[err] alkyl,
cycl oal kyl ,- or al karyl ,10r & r epemgositioon nonrssfad: i niy alkbeathing 20

al koxyl ated al co £ the alkoxy unit is C4, Zis I n the range of
0 to 10, and Me:&(élknr?%‘eél’lgl ‘ount eri on. L 3.. The composition
as in claim2 wherein the a heierogyclipecationic spesies efitherncapabkeacid
and is in | ORI BSOS AL s L Qi &5 i :
4. The cor?pos:atflcon as fnd ﬁhﬁ’&%ﬁgﬁ%ﬁ%%&ﬁ‘&eﬁgf&é siﬁ%)z];c?:()?frm?%t.: V¥s a
saturated ring f@%¥dehyin agueouscEPBBRLAROAE REANGNdN0)d REFAXBINIGLC

addition to the form &rd, atom 5. The conposition as
in claim2 wherein A is a saturated rjin f_rrredb%/fkﬁur carbon atomns
and an ° N2 atomin addid® AR¥PIHSREETY SRT GIRANE IRF ntPEming

segR[(gndar}/R[am n]e, ad peracsdy wardhnea hal_m'ungﬁt o€ sadisivd uerygeh in aqueous ]
-- err ry r.,a quaternary _am.ne hay 1 he st i tuent . -Rerr
and -CR err]ellQ[ e%o ,t r e?h EFXP?] hd %%$%1‘$ra§g’ggth°%e%a '?S-?%'r'mn&

polarizable activator and suitable counterion.

2. The composition as in claim 1 wherein the
heterocyclic cationic species is capable of forming a
peroxyimidic acid and includes a compound with. the
structure of Formula I '

5 ' FORMULA I

NO—CRR,C==N.¥. ZH0

A u
wherein A is a saturated ring formed by a plurality of
atoms in addition to the N, atom, the saturated ring -
atoms including at least one carbon atom and at least
one of 0, S, and N atoms, the substituent R, bound to

10 the N, atom of the Formula I structure including either
(a) a C,_, alkyl or alkoxylated alkyl where the alkoxy
is C,,, (b} & Cia cycloalkyl, (c) a C,., alkaryl, (d) a
repeating or nonrepeating alkoxy or alkoxylated alcohol,
where the alkoxy unit is C,.,, or (e) -CR,;R,C=N where R,
15 and R, are each H,' a Cy.,4 alkyl, cycloalkyl, or alkaryl,
or a repeating or nonrepeating alkoxyl or alkoxylated
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Cerr]-[err] alkyl. 6. The corrp05|t|on as in claim?z2

- wherein th n|on|c species is in a peracid form 7..
The conposs¥P3wz%§§ in cl al m 6 wherein the cati ew&%oni C
sper|9< are in-an-agueeu solution ' : The

conposi tion as in er conpfbsing a b ehxygen
and l u“ﬂ“lll “mqeous sol ution has a pH of not
PCT/ 9. sin .
cIa|n18 ereln the ani oni ¢ species |s a peroxyalkanoic
?gldThor ~ peroxydi al kanoi ¢ aci d.
e conpositj anﬁgyrh 4 MeReWnaN@Ixy teit is Ca- the aR,Orinel cies
is in a peracid orn1and téé two sp eC|egW e e i.n A il

substantial |y noRlRgtibBents qheing Peach H, a Cia alkyl, CYciPaal% or

conposition as i amhegm ,10cphey etépeatlng or nonrbpeaaﬁ.ngnla:lkéwll amroni c
Lo the,li,

igeckéiongggp?:iﬁigsﬁg}p§pﬂgalcohol wnere'%i%l 3ioxy uglﬁeg éyﬁl@ is

cationic activaten ihel udinge @f 0 to 10, and wbepedndYwishcobeteriont.ure of
Formula | FORMULA | [err]

3. The composition as in claim 2 wherein the
anionic species is capable of forming peracid and is in
ionic association with the cationic species.

4, The composition as in claim 2 or 3
wherein A of Formula I is a saturated rirg formed by
four carbon atoms and cne oxygen atom in addition to the
N, atom.

5. The composition as in claim 2 wherein A

is a saturated ring formed by four carbon atoms and an

N, atom in addition to the N; atom, with N, being a

secondary amine, a tertiary amine havihg the substituent

5 —CR;R,CN or a quaternary amine having the substituents

—R; and —CRsR(CN, wherein R; and Rs; may each be a H or
Cy.s alkyl.

6. The comn081t10n as in clalm 2 whereln the
anlonlc speC1es 1s in a perac1d form.

7. fThe composztion as in claim 6 wherein the
'catlonlc specles and anionic specxes are in an aqueous
solution.’

8. The comnos:.t:.on as in claim 7 further
compr151ng a source of active oxygen and wherein the
agueous solutlon has a pH of not greater than 5.
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5 V\/nereln Ais a saturated ring fornmed by a plurality of
~atoms in adwdbs/zaszs o the N[err] atom the saturated ring PCT/US97/21471at oNns

i ncl ud| ng at | east one carbon atomand at | east one of 0, S,
and : Ftuent Rl err] bound tgy the Nlerr] atom
of the Forrrul r ture including either 10 ThisBheehHAs[BRén Reph@a ! |
al kyl ‘“!“ﬁ ‘“(I!HU“E E.I kyl where the al koxy H"mﬂnl Hlmlm
C[err |, (c) a (Jerr]-[err] alkaryl, (d)

repeatl ng or nonrepeating al koxy or aI koxyl at ed al cohol

the al koxy unit is Cerr]- §err] *(%)R[a Rgerr er wher e R[err]
and R3 are each H, a (err [erTTeacF °5 L‘g‘& E{(g{hﬁreln the
15 or a repeatlm@nlconrs@gea@sngﬁkoayl peroxlyedkpghatied acid or a

al cohol where the al ko enr]-[err], the Rerr] and R err]

substituents bel?lﬁr%’é% %n??[‘%r(%’ err] alkyl, cycloalkyl, or

al karyl, or a repeating or nonr epeati ng al koxyl or aI koxyl at ed

al cohol where the al koxy upjt i cd8Jsl [ ' range of O
to 10, and wherein Y is a g fac@bgg&ﬁgo;lg:g c%nvé o?‘%rl clgﬁn 2 Q"&J}eem Q:%ﬁ
The conposition aniomic|spenied Jlseisai 8 peracidtfermranshitheadmiov specikss t he

structure of .For \, O, { V. 1i
FORMULA IV ﬂgalﬂ éu?t%tlée:‘?n%ﬁ Fu ??%‘é%r J'?mbranched al kyl chain

containing from about 5 to about 9, and preferably fromabout 6 to
' 11. The composition as in claim 10 wherein

the cationic and anionic species are dispersed or
dissolved in the liquid.

12. A composition comprising:
a heterocyclic catienic activator including a
compound with the structure of Formula I

FORMULA T

5 wherein A is a saturated ring formed by a plurality of
atoms in addition to the N, atom, the saturated ring
atoms 'inclﬁding at least one carbon atom and at least
one of O, S, ahd N atoms, the substituent R, bound to
the N, atom of the Formula I struét_ur_e' including either

10 (a) a C;., alkyl or alkoxylated alkyl where the alkoxy
is C,yy '(b) a C.a cycloalkyl, (c) a Cy. alkaryl, (d) a
repeating or nonrepeating alkoxy or alkoxylated alcohol,
where the alkoxy unit is C,.,, or (e) -CR,R;C=N where R,
and R, are each H, a C,.,, alkyl, cycloalkyl, or alkaryl,

15 or a 'repéating or nonrepeating alkoxyl or alkoxylated
alcohol where the alkoxy unit is C,,, the R, and R,
substituents being each H, a C,_,, alkyl, cycloalkyl, or
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about 8, carbon atoms, ahd X is an ani onic subsfitﬂeht

FORMULA V where Rl err] and Rb=H CH[err] [Qbrr}usgmnﬁ =
CH[err](CI-iF"éarrﬁ?{3 m = 0- 24, 10 or [err], 'and x is an anionic

substituent. 48 —_—
This Sheet Has Been Rei

Ly OO

alkaryl, or a repeatiﬁg or nonrepeating alkoxyl or
alkoiylated.alcohol_where the alkoxy unit is C,,, 2 is
20 in the range of 0 to 10, and wherein Y is a peracid
activator.

¥

13. The composition as in claim 12 wherein
the anionic activator has the structure of Formula IV or
Formula V

5 wherein R is a linear or branched alkyl chain containing
from about 5 to about 9, and preferably from about 6 to
about 8, carbon atoms, and X is an anionic substituent;

FORMULA V
0

R—(!‘—OCRaRb —C

where R* and R® = H, CH;, @, OH; R = CH;(CH;)n, m = 0-24,
10 or @, and X is an anionic substituent.
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