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WD 98/ 23531 _ PCT/ US97/ 21115 1 GRANULAR
N- ALKYL AVERPIAFSACETONI TRILE COMPOSI TIONS . WO 98/ 23531  PCT/USITZINLS
PCT/ US97/ 21115 2 Field of the Invention The present invention generally
relates to N-al kyl ammoni um acetonitrile conmpounds useful in applications
such as bleaching and cleaning and 5 particularly in the form of
granul es wuseful for oxidizing applications when dissolved in the presence
of an active oxygen source. This applicatlon is a continuation in part of
Serial No. 08/475,292, filed June 7, 1995, entitled "N 10 ALKYL
AMVONI UM ACETONI TRI.LE BLEACH ACTI VATORS, " inventors Arbogast et al.,
of common assi gnnent. "herewi t h. Background of the Invention Peroxy conmpounds
are effective bleaching 15 agents, and conpositions including nono-
or di- peroxyacid compounds are useful for industrial or honme |aundering
operations. ~ For exgRANBLARUNSALKRE! AMoNIOM abkdoNriRds Decenber 7,
1976, inventors Edwards et al., di scl oses bl eachi ng conposi tions

i ncluding 20 peroxygen conpounds COMPRSIZIONG perazelaic acid and
~ di perisophthalic acid. Peroxyacids (al so known as "peracids") have -
typically been prepared by the reaction of carboxylic acids wth hydrogen
peroxide in the presence of sulfuric 25 aci d. For exanple, U. S. Patent
4,337,213, inventors Marynowski et al., issued June 29, 1982, discloses a
met hod for making di peroxyacids in which a high solids



throughput may be achi eved. However, granul ar - bl eaching products
30 cont aiMPAY2¥BL oxyaci d conpounds tend to.l ose bl eachi ng BEEUSH2$115ur i ng
storage, due to deconposition of the peroxyacid. The relative instability
of peroxyacid can present a problem of storage stability for conp05|t|ons
consi sting of or including peroxyacids. WO 98/ 23531

PCT/ US97/ 21115 3 One approach to the problem of reduced bl eaching activity
of peroxyacid conpositions has been to i n@ ude activators of hydrogen
peroxi de or an active oxygen source. U S. Patent 4,283,301, inventor Diehl,
5 i ssued Augusielid ofi Ihsetﬂten bleaching conposi tions including

per oxygen bl eachi ng conp erborat nonohydr at e or

sodi um per borate tetrahydra pr%lég act TE %ﬁ%nﬁS&ﬁﬁg Xcﬁ%?%p?‘&penyl
hexanoat e and . W&ﬂ&kﬁﬂ nafmen tumci dcetenittikst ecompunds useful Oiher

nonanoyi oxy, bertFRCC Rt 8o £8P RoeRs “HARERR A, 12l cOFr AT e

sul fonate (NOGEHLt alm THeD Bhe df-@mos@ﬂ qnane&aapmsefnlu Sor
Patent 4,417, 93)451d1@1‘1'1 8a%§l§batmﬁ§dwﬁw&és%ﬂv%d dirS Gy S&%es %eeéé”p' e

in U S Patent 778, 6 et al., the disclosures o
i ncor por at ed- h@r"elarFtb";V‘?ré?’Sf SOUTRR- U S. Patent 4,778, 618, Fong et al.

i ssued Cctober 18, 1988 prmis mmwmhl £8CAI BnE€LnuatOGNOEh! pPE of
SO0 P g S S bl R Sdhe ), Tl LeLibaad Y o
10 ALKYL AMMONIUM ACETONITRILE BLEACH 'ACTIVATORS,"
inventors Arbogast et al., of common assignment
herewith. '

Background of the Invention
| Peroxy compounds are effective bleaching
15 agents, and compositions including mono- or di-
peroxyacid compounds are useful for industrial or home
laundering operatiomns. For example, U.S. Patent
3,996,152, issued December 7, 1976, inventors Edwards et
al,, discloses bleaching compositions including

20 - peroxygen compounds such as diperazelaic acid and
diperisophthalic acid. _
Peroxyacids (also known as "peracids") have
typically been prepared by the reaction of carboxylic
_ acids with hydrogen peroxlde in the presence of sulfuric
25 acid. For example, U.S. Patent 4,337,213, inventors
Marynowski et al., issued June 29, 1982, discloses a
method for maklng d1peroxyac1ds in which a high solids
throughput may be achieved.
However, = granular ‘bleaching products
30 contalnlng peroxyac1d compounds tend to lose bleaching
act;v;ty durlng storage, due to decomposition of the
' peroxyacid. The relative instability of peroxyacid can
present a problem of storage stability for compositions
consisting of or including peroxyacids.



al kyl et hoxyl at ed.. cycl oal kyl, aryl, substituted aryl; R and R' are :
i ndependen%f‘{/h%f “Jerr] alkyl, aryl, derr]. 30 alkylaryl, I RIE g
aryl, and N+R[err], wherein Rlerr] is ([err] alkyl; and where L is a

| eavi ng group which can be displaced in a peroxygen bl eaching sol ution by
peroxide anion. U. S Patents 5,182,045, issued January 26, 1993; and
5,391,812, .issued February 21, 1995, inventors 35 Rowl and et al. are
simlar, but are polyglycolates of the Fo%g et al. nonogl ycol ate
precursors, or activators. WO 98/ 23531 ' .
PCT/ US97/ 21115 4 U.S. PaPBngt approaghs, tossibe Aprioblefn 800, redweedors

Aoyagi et al. gj " 0 ' i ' t h
oyagi et al. Hig5LATRS BCPRV4R So%alp@fo&ﬁ%la%gﬁ R 53&%#;9@53?8&1 ave

nitrile noieties., U S, Patent 5, 236,616, |Issue )
inventors 5 tRkbaclude actijatars &f hyidrageds Peroxide mr can  atikive

peroxyaci d presxygenssbligtehave.si.t Paten®Digisas 30iheShvaideds & £oRt & ni ng
activators_do pnot ¢ ain aﬁgfavr grau sucg as the Fong et al. {eaving
groups, bui in%?%%ﬂgi‘ﬁrﬁﬂ% " 'néﬁfgaﬁﬁﬁﬁi 1eerBing scepees thiars 10
activating thencoltdine pervkypnd blesniing sonipounds Peunidrad Ysogiam t he
presence of hy roxi erat roxy. imdic agid as

bl eachi ng spe’crlSj éefsgg%ltgeeﬁgaﬁfg&déa%ﬁg %I}agﬁdgéﬁo%%r%’%lme%queﬂ ng,
whi ch tendstmﬂndusetiubtbc yompounds s¥ch as isoprop€ayinrhexgmdzted
application gﬂ&Bﬂg*gn&¥lpﬂgibﬁﬂgd?ggacBﬁgg?%39Q3g5§gr|bes producti on of

gquaterni zed glycinonitrites 1nt m o | € "aqueous sol utions. New
peroxygenl® activators OtReF  pxaPpdes20 ofexceécitavatiorsachiimekude t hat

can be fornul a¢geri&tetyHEthyllenedilsthine Qﬁkbi?nﬁoﬁﬂ@%fbffsﬁéﬁi’éﬁei or
appl i cati ons Séﬁi%éﬁ%éé“?‘6&%)ﬁn?uﬂf?&ﬁﬁ%%%ylgiﬁggfégg Sﬁgnol silfonate
(NOGPS). NOBS and TAED are disclosed, for example, in
. U.s. Patent 4,417,934, Chung et al., and NOGPS is
15 disclosed, for example, in U.S. Patent 4,778,618, Fong
et al., the disclosures of which are incorporated herein
by refe:ence.
Thus, U.s. Patent 4,778,618, Fong et al.,
issued October 18, 1988 provides novel bleaching
20 compositions comprising ‘peracid precursors with the

general structure

| . R—-C—O—T—C-——-L
25
. ' . R" . : T
' wherein R . is Cy, linear or .branched alkyl,
alkylethoxylated, cycloalkyl, a:fl, substituted_a:yl;.R'
and R" are independently H, C,, alkyl, aryl, Cj .
30 alkylaryl, substituted aryl, and N'R$, wherein R® is C, s,
alkyl; and where L is a 1éaving group which can be
displaced in a peroxygen bleaching solution.by peroxide
anion. U.S. Patents 5,182,045, issued January 26, 1993,
and 5,391,812, issued February 21, 1995, inventors
35 Rowland et al. are similar, but are polyglycolates of
the Fong et al. monoglycolate precursors, or activators.




cl eaning. Summary of the Invention 25 In one aspect of the
present inVYe82EB1 nitriles are provided in . substantially sBET/SYTRILLS -
having the structure of Formula | FORMULA | [err] WO 98/ 23531 .

PCT/ US97/ 21115 5 wherein Ais a saturated ring formed by five atons in
addition to the Nferr] atom the five saturated ring atons being four
carbon atons and a heteroatom the substituent R err] bound to the
Nerr] atomof. the Forrmula | 5 struct urk including either (a) a
Clerr] alkyl or alkoxylated al kyl where the alkoxy is (Jerr], (b) a ([err]
cycloalkyl, (c) a (err] HLSaryétezwl)4,69]JS°,matl igseednaprdaneato,na 9ykoxy or

Sk e SO Gl LR, b1 3oShE hadht® sasc sq b k.

cycl oal kyl, or péraecgd, pmecmnsgnanth@tohamennemewmaumudétmaﬁ or u.s.
al koxyl at ed al PRk 24513 kﬁ,#sﬁ%l Adnfder il The FeT Mg hseompounds

have a quaternary nitraden Ui ring’the p
| east 15 ohe Mﬂﬁ@ér?&na(\‘)r @%%ﬁo&%&iﬂln%rmtﬂmowbecnataonlc

illustrated in [Féh!‘é&ya"’cid Frectr¥orks: thBY! have Uﬂﬁ@fﬂé’gﬂ?f@&&e Myl ent,

or multival ent. i pcl udes counteri ons, or ani ¢ an nor gani ¢ ani ons,

such as chlorlcﬁ}t¥& %1ﬂ%ntﬁ?P+59ea°§FK9F°§ﬁl ﬂtBOtbPQBFﬁaPea dgaving 20
tosyl ate, and rgsotp) esuchspesi ahley Poed eereda Bl _el@a"mib Sytdape, Bkl ate,
by Sul (200, O rad WL NRERREy omfollb b, ool s R ag 0 1
bl eachi ng Hhd oaetmwa@ungnrtnat|nmtr11e and said, upon reaction or
perhydrolysis in the presence of hydrogen peroxide, to
generate a peroxy imidic acid as bleaching specfes: The
Aoyagi et al. activators include an aromatic ring, which

) tends to cause fabric yellowing. .

15 German patent application P4431212.1,
published March 7, 1996 describes production of
gquaternized glycinonitriles in the form of stable
aqueous solutions.

New peroxygen activators that provide

20 excellent bleaching and that can be formulated for
liquid or solid compositions remain ' desirable for
applications such as laundry and household bleaching and
cleaning.

_ Summary of the Invention
25 "' . In one aspect of the present invention,
nitriles are provided in substantially solid form having
the structure of Formula I

S ' "FORMULA I - :
(penemnt



25 nitriles with the. Formula | structure arg Leularly
usef ul mﬂ?%ﬂ%ﬁm ed as conpositions that include a sourl::%ﬁ&%?%}ﬁg tive -
oxygen, and these conpositions provide excellent bleaching in alkaline
solutions. 30 ' Preferred enbodi nents include | ower alkyls,
substituted at the N1, e.g. Nnethyl norpholiniumacetonitrile,

N- et hyl norpholiniumacetonitrile, NNbutyl norpholiniumacetonitrile, which
are illustrated by Formula Il (with."n" pPeferany.being 0 to 24 and where
35 "Y" is one of the above described counterions). WO 98/ 23531

PCT/ US97/ 21115VBeE&IA 1§ 2 ePrlupaged: rdngadogrmedethy rfivenabamgedn i s an

N-met hyl mor phaldidiitsfBreces Oftid ] etsom ! ﬁ’bﬂ@rﬁw;é‘"sé’tfufﬁé?l'fih# htofls
Preferred enbodi nents €re in g&ﬁnule 5 formsuch that the nitfrites are

stabilized andPfrG%ctEPevefidFACR ¢ A4AMSt AYr &dniBekeEAtEM: hethe
conporents: CFspb@ﬁﬂﬁuEﬁfinplhdﬁmohtbh&ﬁérﬂtréﬁdmﬁgfahhéﬁﬁﬁﬁﬁglafﬁrt
exanpl e, icn ry. produgts, .S as,pl eaching addifives, ef ergents,
det er gent goosgtgf?g,c edeM‘g‘e‘h‘?‘sﬁj% tﬁltﬁ%ﬁch, ay efcheél,-ubl AR hg 8Fds,
stai n renover salikoxyd@ted r@tkyknvhpredities adkuxyasist@j_p, r epypver £,_[rewash

ond preceak | gy, A0 4 .35 SDABSA SO oG TR, e, g

conpositions”ar npro qd cleaning, 'Stainre
and 15 bri ght BRRE§PEAtANGaadkayY | @F calkorydated Bdcohiods,i orhexet hbe

Preferred EnbodiReRySufpe! isakiQn Seria) Ner, @47 wmde H Ungrd.
1995, entitled "N—%?kyl Annnnit%iﬁcitgn?triI%jBIeach Actf%a?ggg%“ ggécribes
nitrites, Wypi 8aFNy Buaderfi-2ed2lkyl, cycloalkyl, or alkaryl, or a

repeating or nonrepeating alkoxyl or alkoxylated- alcohol

T el

where the alkoxy unit is C,_,. ST
The Formula I compounds have a quaternary
. nitrogen atom (N,), requiring the presence of at least

15 one counterion (¥) 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,
bromide, nitrate, alkyl sulfate, bisulfate, sulfate,

20  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
granule bleaching and cleaning compositions.

25 : : 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
solutions. _ _

30 Preferred embodiments inclﬁde~ lower ailkyls
‘substituted at -the N,;,, e.g.  N-methyl morpholinium
.acetonitrile, N-ethyl morpholinium acetonitrile,. N-butyl
morpholinium acetonitrile, which are illustrated by .
Formula II (with "n" preferably being 0 to 24 and where

35 "Y" is one of the above described counterions).



20.. .for which a greferred enbodi ment was N-net hyl ammoni um acetonitrile
net hyl sul f YRRF3hhich this application'relates.  There arRCTESPERIIS
aspects of the present invention. One aspect is wherein novel _
guat er ni zed 25 nitrites are provided having certain counterions which
result in substantially reduced hygroscopicity (wth respect to anorphous
N-met hyl ammoni um acetonitrile nmethylsul fate, or MVAMS). Anot her aspect
is wherein novel nitriles are provided assgranules by bei ng WO 98/ 23531
PCT/ US97/ 21115 7 carried, coated, or adm xed with a suitable particulate
mat eri al. These granul es have i nprovefDRMULA IZXy and/ or reduced hygroscopic
characteristics with respect to anorphous MVAMS. Yet another aspect of the
i nvention is 5 for an inproved@ﬁﬂ%&_ of maki ng novel quaternized °
nitriles so as to have reduc anpufits of undesired by- product. Al these

I nventive aspects have as coni el epent certain novel nitriles wth the
structure 10 generally il st ratAUTBy %&ﬁl‘ﬁ'.ﬁi—ﬂ{%ﬂ!err] atom of the
Formula | conpound is part saturated ring, illustrated by "A"'in

Formula I. FORMULA | [err] This saturated ring of which Nerr] is a part
has a 15 plurality of atons,_.Th ate ing illustrated by .ring "A".
in Fornmula | -"preferably Snglﬁggéskg&é ?ékéﬁfﬁ%é{) :E?iim§n§atﬁﬁat ring
in addition toN-metiydr riorplvebiniehcagsitpnibeiden sdit rébgrencintdest an
oxygen atom apyiuily 40N Q. O et AHidd e IALID S AFLe 20

The at {east one nitrogen In the saturated
5 form such that the nitriles are stabilized and protected

even when formilated or admixed with other components.
Compositions including these nitrfles are
useful, for example, in laundry products, such as
_ bleaching additives, detergents, detergent boosters,
10 detergents with bleach, bleaches, bleaching aids, stain
removers, and spot treatment products such as stain
removers, prewash and presoak laundry aids. Among the
advantages derived from such compositions are improved
cleaning, stain removal, spot removal, whitening, and

15 brightening of treated articles.

Detailed DPescription of the Preferred Embodiments
Application Serial No. 08/475,291, filed June

7, 1995, entitled "N-Alkyl Ammonium Acetonitrile Bleach
. Activators," describes nitriles, typically quaternized,
20 for which a preferred embodiment was N-methyl ammonium
acetonitrile methylsulfate, to which this application
relates. - There are -several aspects of the present
invention.
One  aspect -is wherein mnovel quaternized
25 nitriles are provided having certain counterions which
result in substantially reduced hygroscopicity (with
respect to' amorphous N-methyl ammonium acetonitrile
methylsulfate, or MMAMS).' Another aspect is wherein .
novel nitriles are provided as granules by being



ring (Ner in Formula | is Noacetonitrile substituted and
al so quaterwdz%g@%pﬁvthout bei ng bound by theary, the el ectroﬁqﬁ"l’%a’izh‘\?xfng

nature of the quaternary nitrogen may be increased by being part of a 25
saturated, heterocyclic ring and may al so function to inprove the ]

hydrophilic character of the oxidant. A substituent R err] will be bonded
to the NJerr] atomof the Fornula | structure and additionally a nitrile .
noi ety (-CRlerr]Rlerr]C=N) is bonded to t hé N err] atom where R err] WO
98/ 23531 PCT/ US97/ 21115 8 and R3 are

each H a Cerrf2erigd, Qatedy 180 adgixgdiwigh aosud taddeatnanticulate
ti | DRy 3 ; | fad | h

Ef’ errl. . The a;[e LS Uhst] uen?ﬁ‘y‘ﬁe@w"ee?‘?‘ EGypld SeabLitty oy by

where the %%‘}éea q@[ ‘?ﬁco%l‘b[é'?&a]r tl@’;ﬂs Hl@BPerJ??SBeﬁtry&Q a
rep;aatl n%[ or ]ncammmimtlmgﬂﬁlmym ah'xlo&h}ékahgﬁeé{:?@ﬂothewﬁ?&l éhéﬂgh a koxy
unit is r e such groups ate, for ex e,
[err] vvherggj =1 (?Po f’ﬁl E@hé%é I% |? eMaking aﬁ’ggeirem%%lzed
--CRlerr] R[err]mmm saageasqu@m Redacede amoulitsa of @indesilred by-

cycl oal kyl , ﬁ]&?ﬁmﬁﬁ or a repeating or nonrepeating 15 al koxyl or

al koxyl ated al ere the alkoxy unit is (Jerr] and illustrative such
groups are: (CH err]CH -3 1l these inyenftiéve] abpecis( EHBrer la]sCI&daxﬁmdﬂ-B
CH3 C"‘:’el?élnenﬂ\hecﬁ@rta-ﬂnt%&?el Paiid Al | Yos ot Sl e rucigflf 3t e
rlngsfor ecc]élt &%E{i uratl&}bAof For nul a a|n ST X d

i ncl udi ng eé}qu OFulR dhs f'@ﬂn}hgattlfi’«in @Fcltil'@

configurati on ®ormebge Iraompdund. @5 pathenof Wa  RALATARLATS rifid;
present  with tﬂ%s gte& by "A" in Formula I.

FORMULA I

.Tl
7 e —
A\)rl-——cxzasc=me- 750
This saturated ring of which - N, is a part has a
15 plurality of atoms. The saturated ring illustrated by
ring "A" in Formula I preferably has at least one hetero
atom in 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.
20 The at least one nitrogen in the saturated
ring (N,) shown in Formula I ‘is N-acetonitrile
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
25 saturated, heterocyclic ring and may also function to
improve the hydrophilic character of the oxidant.
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,



configuration A of Formula |, then a three menber ri ng IS unusual but, for
the cyclic W¥eA#¥dtati on B of Formula Il shown bel ow, \/\hereP¢Tﬁ$2§’/2m§ only-
be N1 as the sole heteroatom then three nenbered rings are very 30

likely. As already noted, the particularly preferred saturated ring of
which N err] is a part has five atons in addition to N1, with at |east one
hetero atombeing in the saturated ring in addition to the N1, preferably
35 wherein the heteroatomof the ring is8an oxygen atomor a sul fur atom

nost preferably where the heteroatomis oxygen. WO 98/ 23531

PCT/ US97/ 21115 addPa; t axell eddly Hy &f @yL ,eohnqti vaé 164D "edt Sa

|IIustrated by For la |ll, (where "Y' _and_"Z" lkbe her ei nafter dgsérlbed
and "n" is 0t8 Aén&- d | T [gpp]regeatlng alkoxyde qr, alkesydatede

For rruI as | andallcahialri lvdedieclthie pelkoxy muhit i nigr negdi, at es tphat Qre
believed forne tg he .ve 0X

" source. So f(gufb g—,’ILttJé lI‘érﬁ}d c?gr(lt"\?%ft %ﬁﬁygf %’W&lﬂftﬁdoe X

short-1ived i nWierai §h§s dl:kqmd ii8 10,461 BU Ghgn cheloalkyles af c!;ry;

i nvention inte th SO ydrfge d e the

Fenctive ni (11 Pataryill] fa EEBating) i e GB LR YR

per oxyi m di c- déﬁ-Wéﬁﬁl\?@?dmi‘} rbé“}ﬂr@pz#@j 5rlﬂ<°5?m Wt skl Ggy, tand

synt heses knowililasti@atdiie shzh. gRioupd’ ia2esS x‘aﬁi@ @ovel nitrile
conpounds are normal | ycglu;ﬁer zed, they WLl i ncI ud | east one

count eri on,(desi gnate ¥ L Sui t&BIP% cbﬂ‘t(&ﬂﬁﬁs_oﬁre

CH, CH, CH,
where j=1 to 24. '.l’he R, substituent may also be another
—CR,R,C=N, and agaln R, and R, are each H, & Cl_ 24 alkyl,
cycloalkyl, or alkaryl, or a repeating or nonrepeating
15 alkoxyl or alkoxylated alcohol where the alkoxy unit is
C,.4, and illustrative such groups are:
(CHzTH—O )4 or (CH,TH——) 5 CHzTH—OH)

CH, CH, CH,
20 where j=1 to 24.

Particularly preferred, saturated rings
forming the cyclic configuration A of Formula I contain
six ‘atoms including the N, atom, but the number of atoms
forming the cyclic configuration can range from 3 to 9.

25 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
the sole heteroatom, then three membered rings are very

30 likely. . _ . _ o

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
the saturated ring in addition to the N,, preferably

35 wherein the heteroatom of the ring is an oxygen atom or
a sulfur atom, most preferably where the heteroatom is
oxygen.



nmonoval ent or nultival ent and include tosylates, |ower K tos I at e
(e.g. nethYP9@3BY ate and ethyl tosylate), and rresyl at esPC'F{\g-{S?

the earlier noted copending application Serial No. 08/475,292, fil ed June
7, 1995, N-al kyl anmoni um acetonitrile conpounds are discl osed as typically
including a wide variety of 25 counterions such as chloride, brom de,

nitrate, alkyl sulfate, and the like, and wherein a preferred
embodi ment was described therein as N-netfyl ammoni um acetonitrile
met hyl sul f at e. WO 98/ 23531

PCT/ US97/ 21115 10 Wen orRarttiaslar lmeplgaﬁmted aaq:ﬁrVabtbrtémBodlﬂMéﬁtson

then such a w Vv gni ol{t I 0QsLng whi ch
count-eri on may e elg?%r e&aftlﬁﬁcpg f‘éi-ﬂﬂf?hff‘i{ﬁ]}@%’e £b gﬁnt& Wri Tﬂﬁs is 5
because nost h@fr Qﬁeﬁﬂﬁ oﬁ%n% ¥ Red Mpbility of the
nitrile (for exanple, against hum dity during storage). However, the novel
nitrile conmpounds need not be in granule formin order to be suitable for
many applications and to provide co ilized 10 agai nst nuisture
pi ck-up. One particularly preferre(l enbodi ment herein is where the
counterions are either sulfate, or m xtures thereof. Such a
sulfate or bisulfate salt (or res thereof) may be produced from heated

and 15 acidified N- net h g BE=1. Q€€ trile

met hyl sul fate, or MVAMS (wheNein hé coun®&rion bef of €2t he conversi on
to bi sul fate or sulfate I's methyl sulfate). These two particularly
preferred salts are illustrated by Fornula Il1A and 111B. A third 20

particul arlsy preferred ﬁi&llbatl%gebhﬂzhenpéﬂﬁl?ié@ PRt PMILEL fes

tosylate ("MVATS:! is illuystr
y incl %de peroxygm;c.dfc J.nte)émedlates that are beFieved

formed from the nitriles in the presence of an active
oxygen source. So formed, peroxyimidic derivatives
typically would be short-lived intermediates formed in

10 situ when the nitriles of the invention interact with a
'source of hydrogen peroxide and where the reactive
nitrile moiety forms a peroxyimidic acid. However, such
peroxyimidic derivatives may also be prepared in situ by
analogy to syntheses known in the art.

15  Counterions :

Since the novel nitrile compounds are normally
gquaternized, they will include at least one counterion
(designated as "Y"). Suitable counterions are
‘monovalent or multivalent and. include tosylates, lower

20 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 ammonium acetonitrile compounds are
disclosed as typically including a wide variety of

25 counterions such as chloride, bromide, nitrate, alkyl
sulfate, and the 1like, and wherein a preferred
embodiment was described therein as N-methyl ammonium
acetonitrile methylsulfate.



Fornula IIIC FORMULA 111 [err] WO 98/ 23531

PCT/ US97/ 2M058/433f err] The MVABS, MVAS, and MVATS enbodi nerRCI/ESI21115
particul arly useful where one w shes a subsantlally 5 solid conposition
to have reduced hygroscopicity with respect to MVAMS. Alt hough the MVABS,
MVAS, and MVATS enbodi nents may al so be in granule form they need not be,
and are usable in crystalline or anorphous forns. The sulfate and bisulfate
counterions are in 10 equilibriumw th ori® another in solution, and the
predom nant species is dependent on the solution pH Above pH 2, the

sul fate group predom nat mm\/ru:iee @%m&&n@ geanfievlasPert ok "thi
predon nat es. desSired may De obtalne %y

articylar for
control ling 15 PNE ﬁhgﬁ SHGhoBgHWide) YekietYs Bt fonterions
i nternedi ate pi:lemlddmevwailéi&l@aﬂ.hl chioasliyngp rvf ¢ i edgaﬁieeglhaﬁntmdys phere

S etati sea, "RRELERH, BptTudlnd Medlitaditatd s Botnikrioh- ( BLS ki ng
i npurities renbesdpsesng§hnenéd thetr grenvdeer e@bodimentse nowsteddtrites
STabl 625 © hydeapsseRRyPECHEe SRS OR, anibld i B
in Fornulas I gH¥ipg SZ°F§9Pﬁ-th@QM%“$§roﬁh@ nevel nitrile compounds
need not be in granule form in order to be suitable for
many applications and to provide compounds stabilized
10 against moisture pick-up.
One particularly preferred embodiment herein
is where the counterions are either sulfate, bisulfate,
or mixtures thereof. Such a sulfate or bisulfate salt
_ (or mixtures thereof) may be produced from heated and
15 acid;fied N-methyl morpholinium acetonitrile
methylsulfate, or MMAMS (wherein the counterion before
the conversion to bisulfate or sulfate is
methylsulfate). These two particularly preferred salts
are illustrated by Formula IIIA and IIIB. A third
20 particularly preferred salt, N-methyl morpholinium
acetonitrile tosylate ("MMATS"), is illustrated by
Formula IIIC. ' '

FORMULA III

- ITIA L ' ' IIIB

25 MMABS - MMAS



WO 98/ 2353 PCT/U897/211 :
pr ef er abl y]‘Uot%”%suand nost- preferably O to 1. This "Z" may Wg-(]@dsas an -
average nunber of noles of hydration. . Because there nay be m xtures of
the Formulas | and Il conpounds with integer nunbers of 5 noles of '

hydration, the actual value for Z may be a non- integer value. The val ue
for Z may be reduced when one converts a gﬁystalline or anor phous form of
novel nitrile into a granulated form Physical Formof Nitriles 10

Anor phous fornms of the Formulas | and Il _nitriles nay be obtained by
rapid evaporatiin or-precipitation fronk38Cutions (such as in spray
drying, colum dry[ng and the Iike). Al ternatively, crystalline
salts may be obtained by crystallization or 15 careful evaporation, which

crystalline forns tend to b ess ?roscoplc t haa=_nor phous forms. Thi s
reduced hygroscopicity of ¥he Ar I|ne9§ C ,ggd wi t hout bei ng
bound to theory, due to t ti g}packlng Bt ha within the
crystal that prevent bul k wal@M,enet rati ontamd the reduced total
surface area of a crystalline solid conpared to an anorphous form of the
sane solid. Ganule enbodinents nmay al so be prepared from the -nitrites
in either the «crystallized or anorphous fornms. 25 Sur pri si ng
Properties of the Nitrile G anules G anul e enbodi nrents have the advant age
of being shelf stable (that is, renuniMpMayg capable of flow ng wthout
cl unpi ng, caki ng, or otherw se agglonerating) and nai ntai ni ng

bl eaching effectiveness 30 wuntil use, even when the granules are

fornul ated or adni xed wi tthet HERBSOMMMAS)t SanSUMMATS SEbE@PmeAtLa! leadd nity

gprgugI g?t 'n?/te“%féé’%ce %ulaxl:fyrttqgefulgrwah%uzle grot %g.tslh%g Ioaer ans 'HS J.%flla | over
5 solid composition to have reduced hygroscopicity with '
respect to MMAMS. Although the MMABS, MMAS, and MMATS
embodiments may also be in granule form, they need not
be, and are usable in crystalline or amorphous forms.
The sulfate and bisulfate counterions are in
10 equilibrium with one another in solutiqp, and the
predominant species is dependent on the sblution pH.
Above pH 2, the sulfate group predominates, while bélow
PH 2 the bisulfate form predominates. Thus, the
particular form desired may be obtained by controlling
15 the solution pH, although a mixture is obtained at an
intermediate pH.
However, the particularly preferred embodiment
is where granules are provided in which the nitrile salt
is bisulfate that has been crystallized, the crystals
20 redissolved, and the solution (thus having impurities
removed) is granulated.

Nitrile Water Content _
The novel nitriles- may exlst elther as
anhydrous salts (essentlally free of water) or as stable
25 hydrates having discrete amounts of water of hydration.
Thus, in Formulas I and II, Z is in the range of 0 to
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granul e f oMRPHEISBhs used in bl eaching and | aundering prepar®@Te¥8285ch
reduces possi bl e dye danage. Dye danmage may be caused upon
di ssolution of the fornulations when inadvertently placed in direct
contact 5 wth.textiles having particularly sensitive dyes. Bl eachi hg and
Cl eani ng Conpositions Bl eaching and cl eani ng conpositions of the invention
include the Formula | nitrile salts 3’8 activator, together with a
source of active oxygen. 10 ~ The peroxide or active oxygen
source for coriisiprieferabilyt Oetonggnandmosty prefeadyed toom.t hepakkal i ne
earth netal sald,s 0f _per,car , rpor persilicate and dr ogen

per oxi de adduct szsanéa&yoéeggggggérsoxﬁem %IR\'/%Etagﬁr dyher of, Jo igﬁ

per car bonat e, hydmakliom per Becangenohberandnayt rhy drixttaresndofy dengen

er oxi de. O hen e o SSU - S oper sul_f at es
p PGS P2 Tohpdtnt@ S 13KE0eR° dIRISDA o8k

and m)noperspJ)hosp tes, or their equivalent aqueous
monoper sul fur i @od@sd ofk hywiFationpethe saetual cealaies faoi 8 mayCheoat agna

product 20  ofiRRger \GalEe! "edie VAPus APGE P mPe 0 HaiOed hh¥At Shel S
preferably determ ned as a nol ar ﬁit,l o of peroxide to activator. eI”hus,
the range of COER&SIe @ t GFYaLRRALIRE VBF 0raNQXRNGRSA afoxay | §fof nEVel about

0.1:1 to 100:1nid¥rilemimtopref@rahidattdduiorm.l to 10: 1 and nost preferably
about 2:1 to 8:1. This peracid activator/peroxi de conposition should
provi de: about 0.5 to 100 ppm A O, nore preferably about | to 50 ppm
peracid A 0. (Rhyisds R ' epreferably about 1 to 20 ppm peracid

30 AOQ, j bout 1 Lo 20 ppm p
“ntended (1 hard surfacd g’ BBt 06 aBPREbrghL SRS T R o BE O

activat or/ per ofild& ikas/i ®mayy be obtained by rapid evapordtion or
precipitation from solutions (such as in spray drying,
column drying, and the 1like). Alternatively,
crystalline salts may be obtained by crystallization or
15 careful evaporation, which crystalline forms tend to be
less hygroscopic than amorphous forms. This reduced
hygroscdpicity of the crystalline salts is believed,
without being bound to theory, due to the tight packing
of the molecules within the crystal that prevent bulk
20 water penetration and the reduced total surface area of
a crystalline solid compared to an amorphous form of the
same solid. Granule embodiments may also be prepared
~from the nitriles in either the crystallized or
amorphous forms. - 2 -

25 Surprising Properties of the Nitrile Granules
- ‘Granule  embodiments have the advantage of
being ' shelf stable (that is, remaining capable of
flowing without . clumping,  caking, or otherwise
agglomerating) and maintaining -bleaching effectiveness
30 until use, even when the granules are formulated or
" admixed with other components, such as sources of
alkalinity and of active oxygen. Further, granule
~ protection permits use of a lower amount of nitriles in



fron1about , 000 ppm A. O, nore preferably about 31 :
PCT/ USQ?/Z?%IES%S to 500 ppm peracid A O, .and nost prefer "Eﬂg’ﬁéggggw lto
200 ppm peracid A O Conpositions of the i nventi on have been found to
provi de superior bleaching (cleaning and stain 5 renmoval ) benefits on
common- | aundry stains. Ganular Enbodi nents and Delivery Systens The
substantially solid salt activators can gﬁ%directly used in a crystalline
or anorphous form for exanple by incorp ting into a solid matrix in
solid 10 detergent bl eaches will be hereinafter nore fully described,
prepar ati on of9%#8@%%Mﬁ°?ﬂ4¥4#%gpﬁn“%?@uﬂﬂab@ﬂﬁch%ﬂqeﬁ@dfbaundernnq

typically be bpr@(pa\&rﬁlm fW@manbhﬁbeQOlﬁBﬁiMé(éirg dégﬁra% sul § gge

The conversion e arti,al hu

salt conpositi gﬁm%i%? i n’&‘? de BBed 1 Whey, ¢ alﬁﬁe?ﬁltggnwt 0% of thaot her
conmpound relatédrmulah&oﬂsrwhén.inadw&xnﬂnﬁlynﬁlabéﬁ<ﬂﬂ Ad.reber ebheartn
counterion Th (o] fy GO u e or sulfate wll be
directly r &l at e&q?‘ ézge{'r?%u&\éq;l’?{ggg) S‘%y’gd“és"‘cro‘;%’ RSIEANR1F¥RP of Such a
salt composition. Wether converted to bisulf ate or sul fate or not,

i ncor porat i on g gbla QY Sl iclydal P dediddli® e OF granul at ed,

formul ations’can 1 ) rent enbodi ments.
Granul ated fornul ati ons Bleagdidds card aclegndmgageempesitionsi e ff otheti ons,

such as for exaﬁme@mtlroezduq%mlaeopwa Cestrmulalt ker ni‘ﬂi‘i%agsélt re

I ncr eased stabllkp f th |Ie |vator agal nst noi sture, ?lnlty
(e.g. carbonat 8F&t Pﬁ'st |av§tq“5r?e Sd adehre |Q9FY9€FP-pOSS| bl e
dye 30 ddfage. The peroxlde or active oxygen source for

compositions of the invention may be selected ¥rom the
alkaline earth metal salts of percarbonate, perborate,
persilicate and hydrogen peroxide adducts and hydrogen
peroxide. Most preferred are sodium percarbonate,
15 sodium perborate mono- and tetrahydrate, and hydrogen
peroxide. Other peroxygen sources may be possible, such
as monopersulfates and monoperphosphatgs, or their
equivalent aqueous forms, such as monopersulfuric acid,
known in the trade as Caro's acid or Carocate, a product
20 of BASF AG, Germany.

. The range of peroxide to activator is
preferably determined as a molar ratio of peroxide to
activator. Thus, the range of peroxide to each
activator is a molar ratio.of_from about 0.1:1 to 100:1,

‘25  more preferably about 1:1 to 10:1 and most preferably
about 2:1 to 8:1. This peracid activator/peroxide
composition should provide about 0.5 to 100 ppm A.O.,
more preferably about 1:to 50 ppm'peracid.A;o._(active
oxygen), and most preferably about 1 to 20 ppm peracid

30 A.0., in aqueous media for typical laundry applicationms.
Formulations intended for hard . surface cleaning will
more typically have peracid activator/peroxide providing
from about 0.5 to 1,000 ppm A.0., more preferably about



Typically, the precursor conp05|t|on bef ore granulatlon S of sprayabl e

- consi st encyWOBARS3s to say, in the formof ‘a nelt, suspensiBEI/U8Y7/21115
solution. One suitable process for granulation may be perforned in a WO
98/ 23531 PCT/ US97/ 21115 15 fluid bed
or rotatory drum aggl onmerator, such as is described by U S. Serial No.

08/ 554,672, filed Novenber 8, 1995, entitled "Agglonerated Colorant
Speckl e Exhi biting Reduced Col orant Spottidg," incorporated 5 herein by
reference. In the granular enbodinents the nitrile salts can be carried by,
coated with or hdtoxB0Owppin pesatid Aaoti,cahdt mossupleferab liyn@boutPar ous:

mat eri al . Thes gﬁ@@u%&ﬁqé&paéﬂatge@ ‘have a coating that is sufficient 10
[ o

to del ay di ssol 02i on eous~—so For exanpl e, appropriate such
. coatings, include surfactGemposikiens qﬁjltyhasmventmnl haveheeeaf found

dusting or flowg&g ¢ tr&\?e c‘g%etrféfl qﬁ%a(ﬁﬂql%l l('cq.%ta?ﬁng agh:mﬁ at, |nngs

can encapsulate th al ning core
pref erably haver@Movdt} oenebits PR SPHROB! lavhdrybstaigsam to about 2 mm
For exanple, activators of the invention can be dispersed onto a solid or

granul ated carr sch _ él ca gel, 5| clc aC|d S|I|cate al um num
oxi de, kaolin, -GFemrrorm o n ~ carrlers such as

clay, zeolite, organic porlyermtﬂ:smmm stdhsaiInd AL RGN

and ol kai i ne oartheEBEY SuBBa. I, oh S ea thinss Leréaéiﬁfﬁ%’ifs%hiﬁ'sbrm 3
phosphate, 25 exampledby duncbaperatiing fiate earsblict atatrixhighsolid nal
surface argg Olad€r§éit Fled@hés! 2l Rs' #iPiche" hefelRhredfnBrl" 3UIHY
described, preparation of the novel nitrfilés in
bisulfate or sulfate form will typically be by
converting from another counterion (e.g. methylsulfate).
The conversion may be cémplete or partial. Thus, a
15 Formula I or II salt composition may include from about
1 wt.% to about 99 wt.% of another- compound related to
the .- Formula I compound; but differing therefrom in
counterion. The degree of conversion to bisulfate or
sulfate will be directly related to the amount of
20 hygroscopicity reduction of such a salt composition.
| Whether: converted to bisulfate or sulfate or
not, incorporation of the novel nitrile salts into dry,
or granulated, formulations can be achieved through
, several different embodiments. - Granulated formulations
25 hold several advantages over liquid formations, such as
for example, reduced. -sh‘ippin"g'- costs. Other advantages.
are an increased stability of the nitrile activator
against moisture, alkalinity '.(e.g.- carbonate), against -
- premature actlvatlon, and reduction in possible dye -
30 damage. o

‘Typically, the precursor composition before
granulation is of sprayable consistency, that is to say,’
in the’.forn_i of a melt, suspension, or solution. One
suitable process for granulation may be performed in a



.Thetotal rea.preferably lies in the rangefromlO err]/g
especi a Wpﬁﬁgiﬁo to 460 rr[err]/g or, 30 . especially, 258’9?2(9533’?115
r’r{ err] /g. Although nbst conventi onal types of chemcally inert, porous

materials can be wused as carrier materials, silicic acids, silicates,
precipitated silicas, alum num oxides, various varieties of clays or 35

alum num silicates or mxtures thereof are preferred. WO 98/ 23531
PCT/ US97/ 21115 16 Silica gels (silica gel 51,5 silicic acid gels) are
colloidal, forped,qor unforned silicic acids of elastic to solid

consi stency wi thlBifdobed tor csptatonyordrun r agglomenadtox hi ghchdas pis on
capacity. Silicdedcriled rd.asc.e%éﬁlal NG e>9*?s'/t?s'5t4r %0720“ “fﬂefQPeﬁéé

Silica gel is u uall?ég?n actured frg ter-glass react1on w
mneral acids. 8fredPgPrat &Rtitieds a@‘ég ofeERtedpt Sprl@é'alwl co%mn:lale on of
silica particl eexhiibitingadreducededioTordmser gt idd rencgy ants.

10 { ds, ther mall ted sil d

i .e. highl y5 di s@%‘%gﬂ Bgyfégéﬁkgcag: Og quaﬂ??esy(geger?hg Azlrosﬂ g[ g(rzlr] Sor

Cab-o-Sils[err])that are Esuthéygpampkare cerbodimenmt shyiheo nitirsi o Siidd err]
b d I h

can be used eshogh 3bbyoadyaghaggousbh bl MUK L S Gt S ag dy hat

are obtained.-in accordance wet process
form of enbodi ea¥tigulatepr syeht aBn@énﬂh@Nt,ummmwlaﬂu i dl'hesaezl d

Sspeci al 1y, 100} SoaLeTELah o cub ek hEvY B et Th & siRtatent o,
wei ght or, 1%y effé£ gglﬁsd’ g waayecus spduid@nti oforpexanp ke ed
silicone, such mp&ﬁﬁ%&' [ each %daﬁlz.&xq‘éitﬁictﬁhdéaﬁui’?aé%ﬁﬁtﬁdv%f&.eous| y-
Al um num oxi despo thjérs,n 8§ttlrjurafts thereof, and dusting or. £16w- agents
such as silicas and silicates. The coatings can
_ encapsulate the nitrile-containing core. .
15 Granules preferably have an average particle
size of from about 3 nm to about 2 mm. For example,
activators of the invention can be dispersed onto a
solid or granulated carrier such as silica gel, silicic
acid, silicate, aluminum oxide, kaolin, aluminum
20 silicate, mixtures or other carriers such as clay,
zeolite, organic polymers including starch and ion
exchange ‘material. ' Additional solids useful for
carriers include alkali metal and alkaline earth salts
of carbonate, bicarbonate, sesquicarbonate, phosphate,
25 chloride, sulfate, bisulfate, and borate. '
' A high internal surface area of the carrier
materials is preferred for such a granular embodiment.
The total surface area.preferably lies in the range from
10 to 500 m?/g or, especially, 100 to 460 m?/g or,
30 - especially, 250 to 450 m?/qg. _ . y
Although most conventional types. of chemlcally
inert, porous materials -can ‘be wused as. carrier .
materials, silicic acids, silicates,. precipitated
silicas, aluminum oxides, various varieties of clays or
35 aluminum silicates or mixtures thereof are preferred.



exanple, the formof argillaceous earth or as corundum 25 1In this regard,
t'he "al umi nY¥P8¥2W&is present in the [err]-. .nodification.  PGHESRIANS[ |y,
[err]-Al[err]O[err] is obtained from bauxite using the Bayer process.

Sui tabl e "active" alum num oxides with a high specific surface area are
prepared in the formof adsorbents, via precipitation 30 procedures, from
alum num salt solutions or via the calcination of [err]-al um num hydroxi de.
Clays are naturally occurring crystallinel@nd anorphous hydrated

silicates of alumnum iron, magnesium calcium potassium and sodium '
These clays 35 may al so 8bhic@ngabeufsilitaagedsnuaidicilesaaid gellisga. - .
WD 98/ 23531 ' ; : P /2] 17 Usef ul

: a colloidal, formed or unf d :}:@? Qélj(l :
cl ays may incl udree kaolll nsl, ser pentxlnnes, talucs?rggrop%% | %s, a qr’sapﬁlfgl tes,

sepiolites, norf¥dFti¢otonisaddd SRRHSEERGYE Withsa lopassctal apmpaey

under go var i OUpI¥& CHEEeSLRLS Oakd US ChigiTOAdESAFRL6n eéﬂéiﬁgx’ bgﬁica
air-floated, water-washed, cal ciiped, eLam nated, acid activated, oOr
treated with diqféer%’&'r%.esA“ﬁP@hgyr@ b 6Ee§€1§6F PFepREEAGSan Silddicaum
sibl i cat \ih _caL ri egelpard iusumlily tanofasedréy -f‘msm &aﬂ%_l-‘-_g@ﬂ@%ﬁ}%ac‘%?bﬁd
above, ich pr S S use . f.or . providing a carrier for a

pi gment or ot'hé’iﬁ:qgl%%g%fgiﬁﬁ%sﬁﬂm $sﬁ]q(%|l@§1%€st% rse"dilc%rr"poﬁﬁﬁspo\‘ﬂfl?ﬁs ,

di fferent prop@htiairedoby Adagrldfion] ofarsildidy eparticlasunfrom an
silicate m ner | ) C b BEERPI I 139&1 SiEi ' crystal
lattice: in t?@lé;ﬁhaég@'é%flﬁhS ar e?% h:gﬁfl . a‘?%néfnosﬁ?%g?%gg’ (e.g. the
various VvHlieties of ulAnenfrthe silieifiaelds, ghhermablyisgengrated

Freshly preci pigiatgsi@l Beigaym si.lel.caiiemmsy eaidpetyedl srggfsésenag@' g a
| arge surface.. area and a high adsorlptlpf ca(g)am tg. Anbng-user_ul
al uni nosi | i cat G838 (et the Aerosils® or Cab-o-51158) “that are

usually prepared by flame hydrolysis of SiCl, can be

_ used esPecially advantageously in addition to silicic

15 acids that are obtained in accordance with the wet

process. In a specially preferred form of embodiment of

the present invention, use is made of silicic acid with

an average (agglomerate) particle size of 100 nm or 30

mm or, especially, 100 ym to 1.5 mm and a SiO, content

20 of 95 to~100% by weight or, preferably, 98 to 100% by

-weight. In addition, precipitated silicone, such as
SIPERNAT® silica material can be used advantageously.

Aluminum oxides occur in nature in, for

example, the form of argillaceous earth or as corundum.
25 In this regard, the aluminum oxide is present in the o-
. -modification. Industrially, «-Al,0, is obtained from
bauxite using the Bayer process. Suitable "active”
aluminum oxides with a high specific surface area are
prepared in the form of adsorbents, via precipitation
30 procedures, from aluminum salt solutions or via the
.calcination of «-aluminum hydroxide.

Clays are naturally occurring crystalline and .
amorphous hydrated . silicates of aluminum,  iron,
magnesium, calcium, potassium, and sodium. These clays

35 may also contain amounts of aluminum oxides and silica.



20. zeolites conmonly used as detergent builders. The ratio of nitrile
salt and caVPi%823RAterial's in a solid conposition in accor daREFUITH1the

i nvention can vary within certain limts, depending on the nethod of

manuf acturing the solid conposition and 25 the properties of the carrier,
and the final end use. A preferred ratio is 10 to.95 parts by wei ght of the
nitrile to 5 to 90 parts by weight of the carrier, especially 10 to 70
parts of -weight of the nitrile to 10 to 757parts by wei ght of the carrier.A
ratio of 50 to 30 90 parts by weight of Fornmula | to 10 to 50 parts by

‘wei ght of carriUsefiud «lays anay pncfladeckagddns t eexpaitiness talesyi nize

t he concentrati v1AGH F ; r at fs to by
wei ght of For mlg’?gf— olﬁtyolq%ét%' 9’8%3*’?%&%?\%@ %Létpq' (??' lct}} r'i elp&?%ﬂ%%&ilo-
especi al |y pre@diiess \#ade bamxiddsg relakst o Hhgre selayes maw\oupdezgdsl

PCT/ US97/ 21115 vh$ idek peobBsBHsabbfof@usdSt Gyze uceileealize
bl eachi ng. Theﬂ_néi atgdo arts éz mgi Hu are basé%&%%ﬂgﬁe?%ﬁﬁédbgésggolid.
For exanpl @  &idm t@ds WA te RS IR Sl Glede dpbaninatads apcidr a

mxture of 5 aptifvetied)t s cRmtad oo idispemame@unt preferably of
about 0.5 to about 50 parts._b Surfactants of Deliveréég%stens As

wel ght .
earlier mentioned, conpodt BFSHETEFS RECFRFENEPEPFPRLILAY| 30 ABpp
contai n varyi ngiddmattes darrbérspefrddicdet sis whisblosgdadly Bdiiabs No.

oo o RE7SSH 12, "Bpledenbag, |1Vl Toeboass SepdRILIME JRHIYI
wi th whi chHlO he £8&t PFaVaAingna Garrigk | fer ok \pjamendmessothens codgrbat.
conbined or ad@pegdnum silicates are compounds with different
proportions of Al,0; and Si0,. . Aluminum SiIicate
minerals in which Al occupies lattice positions in the
_ crystal lattice in the place of Si are the
15 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
capacity. Among useful aluminosilicates are synthetic

20 zeolites commonly used as detergent builders.

'The ratio of nitrile salt and carrier
materials in a solid composition in accordance with the
invention can vary within certain limits, depending on
the method of manufacturing the solid composition and

25 the properties of the carrier, and the final end use.

' A preferred ratio is 10 to 95 parts by weight of the
nitrile to 5 to 90 parts by weight of the carrier,
especially 10 to 7Q.parts_of-wéight of the nitrile toulo_'
to 70 parts by weight of the carrier. A ratio. of 50 to

30 90 parts by weight of Formula I to 10 to 50 parts by
weight of carrier is especially preferred where the
desire is to maximize the concentration of active
Formula I. A ratio of 50 to 10 parts by weight of
Formula I to 10 to 90 parts by weight of carrier is

35 especially preferred where the desire is to disperse the



~include |inear ethoxylated al cohols, such as those sold by Shell Chem cal
Conpany und®O 2812853r and nane Neodol. O her suitabl e noni oni cRPETMSHURIALE S
can include other linear ethoxylated al cohols with an average | ength of-6
20 to 16 carbon atons and averagi ng about 2 to 20 nol es of ethyl ene oxide
per nole of alcohol; linear and branched, primry and secondary )

et hoxyl at ed, propoxyl ated al cohols wth an average |l ength of about 6 to 16
carbon atons and averagi ng 0-10 nol es of dihyl ene oxj de and about 1 to 10
25 nol es of propyl ene oxide per nole of al cohol; linear and branched

al kyl phenoxy (pabﬁirbowdrmhr@hm S, fothermﬁmd@om afe@i @ X it zed

al kyl phenaol s, avera chaln I 8.,to 14 rbon at ons, and
averaging 1.5 }[A% §6°ﬁ6f‘8§ 0 %%it ggra: r D¥o ¥ é”&?‘%@&% aseg P30
m xtures ther eotheFLamhy:drosm tswlihd. norﬂm'm examplé acigranulemyof nahele

pol yoxyet hyl enef_gtgégg;%h ;;/nag’glﬁ.‘gﬁ?(géso Lai’sg#f%gtgnq;l Oa’ie gl B‘?‘% ers ffatty

acid and et hoxy ano cert
copol ymers Sof surfgcbanesssa as to constitute an amount preferably' of

PCT/ US97/ 21115 Qﬁoﬁ%OBYBGEE ggquegaq ﬁ}@glgg yﬁgpgg_eand bl ock polymers or

propyl ene oxi de and ethyl ene oxi W pr op0ox t hyl ene di am ne.
Al so included are such sem -polar nonionic surfactants |ike am ne -oxi des,

phosphine 5 . osﬁggactauEEoatdgalaﬂdr&hskgtghgoxyIated derivatives. Anionic
surfactants may al so be syitabl Exa S uch anioni¢ surf actants may
i ncl ude. t he anmoni um sub it%ﬁ&"%ﬂ%’ﬁrﬁ d; CAPRGS§tiong,PL the
triethanolannnn1nu¢nt$bhaEteanat1§ndeshkablyeceamhhnlﬂary&hglam@hh%SOf

L onay oo 8 o B0 ASpon Heb®BE SR A0 oo
propoxyl at ed- et dgent as well as also to help dlsperse sparingly” soluble
materials in liquid phase when the compositions are put
to use.

'  Surfactants with which the activators and

15 active oxygen compositions may be combined or admixed
include linéar ethoxylated alcohols, such as those sold

by Shell Chemical Company under the brand name Neodol.
Other suitable nonionic surfactants can include other
linear ethoxylated alcohols with an average length of 6

20 to 16 carbon atoms and averaging about 2 to 20 moles of
ethylene oxide per mole of alcohol; linear and branched,
primary and secondary ethoxylated, propoxylated alcohols
with an average length of about 6 to 16 carbon atoms and

_ averaging 0-10 moles of ethylene oxide and about 1 to 10.
25 - moles of propylene oxide per mole of alcohol; linear and
branched alkylphenoxy (polyethoxy) alcohols, otherwise
known as ethokylated alkylphenols, with an average chain
length of 8 to 16 carbon atoms and averaging 1.5 to 30
moles of ethylene oxide per mole of alcohol; and

30 mixtures thereof. _ _
“Further - suitable nonionic surfactants may

include polyoxyethylene carboxylic acid esters, fatty

acid glycerol esters, fatty acid and ethoxylated fatty

acid alkanolamides, certain block copolymers of



sul fates, al kyl sulfates, alkyl ether sulfates, al kane sul fonates, al pha
ol efi n sul f¥AABEIS3 hydr oxyal kane - 15. sul fonates, fatty aci dPADNSY3IEE i de
sul fates, al kyl glyceryl ether sulfates, acyl sarcosinates and acyl
N-met hyl taurides. Suitable cationic surfactants may include the quaternary
ammoni um conpounds in which typically one of 20 the groups |linked to the
nitrogen atomis a (Jerr] alkyl group and the other three groups are short
chai ned al kyl groups which may bear inertl8ubstituents such as phenyl
groups. Suitable anphoteric and zwitterionic 25 surfactants
contai ni ng an Prapylenatexide| abdl ezhpiepeoopide, candobilock palyders

hydr ophobi ¢ or i | sude ' ' xyl kg aci theiys salts,
am no dicarbox&??éﬁggﬁggﬁg%gﬁ?heiPﬁggﬁ?ggigpgyﬁgggfaﬁﬁgg,%Q%Bﬁxylateé
ami nopr opyl bet &%h¥lene dippdperai nkbso inglrgdeds@mre i suchz slemii-polar
derivatives, cCaidrdidhisiat 6PRAYLAARENI YRKEOTBAYALS, o%SHREI " ngtﬁﬂ{é/
phosphoni um conpoupds and_  certain tertiary sulfonlun1conp6uq S. er
:gk%éhﬁwuﬁglﬁ%§l S sgRddtheln ethaxylatedederiwativesach

comon deté?ge

product is desired. WARSsrRBo3surfactants may also be suitable.
PCT/ US97/ 21115 20 ngle f1 Ll lustrates LY Eleachin conposli tion
enbodi ment s i nEOIHRERT ngt BB AFROIC sSPFEacEAREE 1 Nges the -
COVPONENT ammonium, substituted ammBARGRMS (&Vg?) Torddecdbn): andiear

al kyl benzene ;m,ﬁ%@?%%, alkall WAL SPhL S 4Tine - eartn

0-15 Al cohol ethoxy su
10 metal salts of C¢~C,, fatty acids and rosin acids, linear

and branched alkyl benzene sulfonates, alkylethoxylated
ether sulfates, alkylethoxylated or propoxylat&d-ether
sulfates, alkyl sulfates, alkyl ether sulfates, alkane
_ sulfonates, alpha olefin sulfonates, 'hydroxyalkane
15 sulfonates, fatty acid monoglyceride sulfates, alkyl
glyceryl ether sulfates, acyl sarcosinates and acyl
N-methyltaurides. |
Suitable cationic surfactants may include the
quaternary ammonium compounds in which typically one of
20 the groups linked to the nitrogen atom is a C,,~C;; alkyl
group and the other three groups are short chained alkyl
groups which may bear inert substituents such as phenyl
groups.
Suitable amphoteric and zwitterionic
25 surfactants containing an anionic water-solubilizing
' group, a cationic group or a hydrophobic organic group
include amino carboxylic acids and their salts, amino
‘dicarboxylic acids and - their - salts, alkyl-betaines,
alkyl aminopropylbetaines, sulfobetaines, alkyl
30 imidazolinium derivatives,:certain quaternary ammonium
compounds, certain quaternary phosphonium compounds and
certain tertiary sulfonium compounds. _
Other common detergent adjuncts may be added
if ‘a bleach or detergent bleach product is desired.



10 Al cohol ethoxyl ate (AE) 0- 15 Bui |l der: Sodi um

" carbonate WO 98/23531 _ 20-70 Zeolite " PCT/US97/21115
0-50 Pol yacryl ate pol ymer 0-5 15 Sodiumsilicate
0-8 Filler: Sodiumchloride 0- 30 Sodi um
sulfate . 0-30 Water -

0-5 20 Bl eachi ng System Sodi um per bor at e nonohydr at e

4-40 MVAL activator 20 1-10 O her:
Enzynme(s)[err] 0-3 25 Bri ght ener
0-2 Dye/Pi gnEntTable .1 illustrates

bleaéhmﬁededcgﬁf, LTy
as needed Inventive nitri)Je, preferably KNA ?S. 30
2 Exanples i ncl dients ipgo 99ﬁ§¥&PQ(¥Hﬁ(ﬁQ§ﬂH§aeﬁnﬁ%&ﬁﬁ-I|pase

cellulase (alone or in conbinations) Sources of Acid/Al kali Conpositions of

"the invention, when conbined with a so#éggpg;.active oxygen, preferably
function for 35 bl eaching best at an a pH, but are shelf WO
08/ 23531 PCT/11S97/ 21115 21

stabilized best at an acidic pH, particularly a pH of fr nor e
preferably - 2,coipdngief erably 0-1. Thus, conposition ﬂ tion

preferably |nclude a source of protons as an "acid sink. be 5
achi eved, for euficadd: adding acid, preferably 'at
Linear alkyl benzene sulfonate (LAS) 0-15
Alkyl Sulfate (AS) _ 0-15
Alcohol ethoxy sulfate (AEOS) 0-15
100 Alcohol ethoxylate (AE) _ - 0-15
Builder: : : T
Sodium carbonate 20-70
Zeolite : _ 0-50
. Polyacrylate polymer 0-5
15 Sodium silicate 0-8
Filler:
Sodium chloride 0-30
Sodium sulfate 0-30
Water 0-5
20 Bleaching System:
- Sodium perborate monohydrate 4-40
MMA! activator. 1-10
Oother:
- Enzyme(s)? 0-3
25 Brightener 0-2
Dye/Pigment as needed
Perfume . as needed
1 Inventlve nltrlle, preferably MMAMS, MMAS, MMABS, or
MMATS. :
30 2 Examples iﬂclude but are not limited to protease,
amylase, lipase, cellulase (alone or in combinations)
Sources of néid[Alkali
Compositions of the invention, when combined
with a source of active oxygen, preferably function for
35 but are shelf

bleaching best at an alkaline pH,



| evel s. from about 0-50 wt. % of fi nal SO|Id wei ght to i quid contalnlng t he
nitrites prv@®32%3Any further granulation pracessing (nixi ngPEX/USPYRIALS .
Preferred acids incftude citric acid, sulfuric acid, succinic acid, 10
hydrochl oric acid, sulfurous acid, aryI sul foni c acids and al kyl aryI

sul fonic acids, as well as polyacrylic acid, maleic acid, nitric-acid, and
sul fam cs acid. Most preferred are sulfuric acid and sul furous acid. \Wen
the conposition is ready for use, it is 2 especially advantageous to have
an armount of al kaline buffer present sufficient to maintain a pH greater

t han about 8, sbablmieédrmwsﬁiatténéaaﬂ@fcoﬁHabgﬂttﬁcﬁﬂd%B¥K&” Opp for

ot eif ect vogBhge dLys, i L0Ge ity b3S hopoped bl Py oed o
ot her hand, |tThuy,beompeSatlbnscuéhnﬂmenmwaﬂtaaﬁIgﬁef&rébigeinénude
separate, prefgr%élgéﬁ,téé qafk‘kgﬁg %SIééno o B gig ag Il.ne 't} ers ingl ude,

but are not |i i netal es (
pot assi um) 3 25achiewedi ufor rguamRlee, l@ddlnqreaaid mtéfembmynlalm

carbonat es, al kayk18elson EbWELOLYD GALRAEY efméik@bp%gfk?é s i gmron! um

polyacrylates alka nmetal] and ammoni um succi nates
ammoni um mal eatguifg %H‘F?er &8s nga*%’éﬂfﬁ%e@réprm anyarferthexs, 30

such as those grahumaedohewb&@b@m ,oﬁrai\?hﬁ gi2s € Sp Ak £o i Fikd Uded,
such as, wt hogé %a.#‘“g% J&t hanol aigmn |etgano amne, trijet ag{lo am ne,
hydr oxy- am ne>Chat mAi% &t FALEuRAC, Arid, nSHERiRES
98/ 23531 10 hydrochloric acid, sulfurous ac1d3C'Elﬂ§)8.97s{1ﬂJﬂohﬁL£?ae°£H%t|0na|
e Rl Ak A B e e
acxd, malelc ac1 nitric acid, and sulfamic.aci8.™ Most
preferred are sulfurlc acid and sulfurous acid.
) When the composition is ready for use, it is

15 especially advantageous to have an amount of alkaline
buffer present sufficient to maintain a pH greater than
about 8, more preferably in the range of about 8.5 to
about 10.5 for most effective bleaching, when . the
granules are dissolved or dispersed into an aqueous wash

20 system. If used as a hard surface cleaner, on the other
hand, it may be useful to co-dispense the alkaline
buffer in a separate, preferably liquid, composition.
These alkaline buffers include, but are not limited to,
‘alkali metal hydroxides (sodium, lithium, potassium),

25 ammonium hydroxide, - alkali . metal. and ammonium

. carbonates, alkali metal and ammonium carbamates, alkali

"metal and ammonium polyacrylates, alkali metal and
ammonium succinates, alkali metal and ammonium maleates
and additional conjugate bases of weak organic acids,

30 such as those mentioned hereinabove. Further, organic
bases are included, such as, without Llimitation,
ethanolamine, diethanolamine, triethanolamine, hydroxy-
amine, methylamine, dimethylamine; and trimethylaminé.



i nventive conpositions. .Dyes include anthraquinone and 5 similar blue
dyes. Pi gri¥ow82y@¥ al so be used, and can have a bl ui ng eff eptTAI$9721115
depositing on fabrics washed with a detergent bl each containing.UVB.
Monastral colorants are al so possible for inclusion.” Brighteners or

whi t ener s, such as stil bene,  styrene and 10 styryl napht hal ene
brighteners (fluorescent whitening agents), may be included. Fragrances
used for aesthetic purposes are commercR2lly available from Norda,

I nternational Flavors and Fragrances, and G vaudon. Stabilizers include

hydrated sal t s,Addirti esalePusrctiondb/Aesthetbc RAfuhetsc acid. In sone of

t he conpositions herein, | uyant.s..i.ncl ude (an re especjally preferred) a
chel ati ng agent or sequ§€$$ant%ajgﬁ§tspréﬁgﬁgﬁﬁy i, ﬁtﬁabhﬁgphépé
cont ai ni ng sesglamdering appdicastiops¢f arabbptianallyathodpdkyrphiasphanat e.
These chel ati ng; K | Is@ s ANt ahDLRJ: lytion_stability of the
sal t activatorglgng ééﬁ?égi xfagﬁggggrcgyéﬁ'%bggPagogétﬁFaﬂngBPP Ra
performance | eimilarchlee dyesy aPégmentagmay ahsbabe tsedy smdakanons,
whi ch cause catjdyeged Pluine@risst thenge aesact i sgurce .and of
the (believed) in.situ fg?ﬁgﬁ ger in?dicbggggééaaf% dﬁ%%gﬁﬁ?saggﬁgd'
non- bi ndi ng thébr§R of t ARFRTIRREo hofoPtALning. UMR. cheManasgragent is

sel ected from aoloterts3@reohlisbopdsagbhé Sfohi Lhc2h8ich e%ﬂﬁnﬁéﬁ@be! ating
_heayy et al i ons. Tgﬁﬁ.helagéng a eg% sg%yld ge &ealstant to ydrogxals and
rapi d oxidati o by &F Sy of | y3Si ¢ 8hdLPENRave ShYREPE
dissociati1Q1(ﬂﬁhﬁnyﬁnqghtgalgneﬂxhnightknérmd!¢£1hbgesbahtitwﬂiﬁéﬁﬂhgtes at
| ow pH S 1035 agefli)|Chay BYI BlciAa8E! 2 rilfddilts Y3RRCRLA0LE-RHRHALS OF
purposes are commercially available fron™ .Norda,
International Flavors and Fragrances, and Givaudon.
_ Stabilizers include hydrated salts, such as ﬁagnesium
15 sulfate, and boric acid.
In some of the compositions herein, adjuvants
include (and are especially preferred) a chelating agent
"or  sequestrant, _xahd preferably a non-phosphate
containing sesquesterant, and most preferably, an
20 aminopolyphosphonate. These chelating agents assist in
maintaining the solution stability of the salt
activators and active oxygen source in ordér to achieve
optimum performance. In this manner, they are acting to
chelate 'heavy metal ions, which cause " catalyzed
25 - decompositidn'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. - : '
' The chelating agent is selected from a number
30 of known agents which are effective at chelating heavy
metal ions. The chelating agent should be resistant to
hydrolysis and rapid oxidation by oxidants. Prefetably,
it should have an acid dissociation constant (pKa) of
about 1-9, indicating that it dissociates at low pH's to
35 enhance binding to metal cations. Acceptable amounts of



23 the (optional) chel ating agent range from0-1,000, nore preferably .
5-500, nostWer8f23%3bl y 10- 100 ppm chel ating agent, in the waP&eTYRHBHIS The
nost preferred chelating agent is an 5 am nopol yphosphonate, which is
comercially avail abl e under the trademark Dequest from Monsanto Conpany.
Exanpl es thereof are Dequest 2000, 2041, and 2060. (See also Bossu U S
Patent 4,473,507, colum 12, line 63 through colum 13, |ine 22,

i ncorporated herein by 10 reference.) AZ28ol yphosphonate, such as Dequest
2010, is also suitable for use. Qher preferred non-phosphate containing

(r:nh'?lrﬁlt i)'??l Zg:[\lt'iheas s al sgmt?e 1 EC t ahl Sm Q')JQEQW { ?.Ii&%t her
new, preferred &g %??égg%eﬁﬁé ra gsﬁe@rﬁggﬁﬁf’gﬂe |ar1n°ﬁe %1’%-’5%9 such
as Hanpshire 1,8geigA, inrbhe\w&shGlaqaprand Chel DTPA 100#F from G ba
Geigy A.G Mxtures of thgy éormng){gy ﬁ%éu%h??ﬁ%‘&&ﬁ ?gﬁﬁ‘y' b%spréb‘? ot ed

Additional desirable adjuncts enzymnes
to al so i nc§ udeaminepelyphasphonatey) WthOt%asgmarelehkyespm]edbl)e

preferred cl assygpde £NAHES tradBaRir)@ 9eaﬁ@§%r aﬂam %5\%. C;]anﬁla@n | ne

pr ot eases. Theterm"alk line," refers to the Zymnmes'
activity is optFfamp e%'ﬂ!ﬁ‘i%’é & Dequess, 20 anl 208l e IR Q6O del(Segiety -

gf s?lurces g?d?ﬁsc Breaaly s produend i, qm3\;50r79|ui:dl1mﬁr&pomanﬁme( %:gl g
acillus subtilisis c e al kal'i ne prof eases |nc ude
Maxat ase and Na%%?‘}x?r&ﬂ]éé& ?ht’erﬁ%\ggo%' BFB%?HPHEFFEB heraiasdy

Savi nase, 1@&nd fesfmremms. Jal 1A zptﬂlylpaidsgahbnaltreNosuch nals| ShequeS tS. 2016$eeLsi| S0

St ani sl owsKki et flg . S‘H'é’t‘ g€t§8£. sall, 490, i ncor porated herein by
reference. Flther®su e enzyrres are anyl ases, which are_ _.

car bohydr at e- hydr ol yzi ng @sher enpreferread |%0@+B1®0®P1eab¢5ed=dm:amme
m xtures of chelating agents, such as ethylenediaminetetraacetic

. acid (EDTA) and nitrilotriacetic acid (NTA) may also be
15 suitable for use. Still other new, preferred chelating
agents are new propylenediaminetetraacetates, such as
Hampshire 1,3 PDTA, from W.R. Grace, and Chel DTPA
100#F, from Ciba Geigy A.G. Mixtures of the foregoing

may be suitable.

20 - Additional desirable adjuncts are enzymes
(although it may be preferred to also include an enzyme
stabilizer). Proteases are one especially preferred

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

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

30 International BioSynthetics, Alcaiase, Savinase, .and
Esperase, all available from Novo Industri A/S. See
also Stanislowski et al., U.S. Patent 4,511,490,
incorporated herein by reference. Further suitable
enzymes are amylases, which are carbohydrate-hydrolyzing

35 enz&mes. It is also preferred to include mixtures of



WD 98/ 23531 o PCT/ US97/ 21115 24

anyl ases amdswtﬁﬂhases ~ Sui t abl e .anyl ases . i ncl ude Rapi daREX/US78M15
Soci et e Rapi dase, M| ezynme from M| es Laboratory, and Maxany| from
I nternational BioSynthetics. 5 Still other suitable enzynes are
cellul as' es, such as those described in Tai, U S. Patent 4,479,881, Mirata
et al., US. Patent 4,443,355, Barbesgaard et al., U S. Patent 4,435, 307,
and Chya et al., U S. Patent 3,983,082, i@dorporated herein by reference.

10 Yet other suitable enzynes are |lipases, such as those

described in Si éu’d?lasé’ss amt oty 277 S@ﬂﬂaﬂ’b@mﬁy.’@éses U.imciRadeent
4,707, 291, |ncorg gted hﬁgelndﬁ% referegnce., The q%£%$ enzyﬁf shoul d
be present in aR2B5&RBantk e%e oRaBdMdaggy 11851 39
and nost prefernbbarabony,o 1- atdby wMaghmydf théromnposmhtmrnatldﬂaﬁtures

of any of t hydrolases are desirable, especially
pr ot ease/ anyl as l%%gﬁgﬂgkggs Anti-redeposition agents, such as

car boxy- nefhyl cel | ul ose, Stald OprQanatayledeszymBBeare ceddmllasess,er s,
such.as approprighf 88! @fibEesHBEREBRE® 1nHU1DC WIRN BUAC o 479 HiyiS' O

herein. Al so case o excess foam ng % rom
certain 25 sUMFEéténﬁ¢ aknt | Ut SaniPRgenderft <143 1R :agaabeggaaad et

pol ysi | oxanes, g.u.8l rﬁt&éﬂuoql,nslsl 393)€and\Onys ebeallesiv ab] eatf erred
Granule Size Den3|5§ & g Sha e Gran gnﬁarthl SIZES can range from about
LR be

30 100 [err]ndt 1%5 OFRPTR ?Eeb?e &b §r9353850 [err]m
G anule demgity will nornmaetyothegeshibtabdboehzgmesgareelipases, such

as those described in Silver, U.S. Patent 3,950,277, and
Thom et al., U.S. Patent 4,707,291, incorparatéd.Tierein
by reference.

_ The hydrolytic enzyme should be present in an

15 amount of about 0.01-5%, more preferably about 0.01-3%,
and most preferably about 0.1-2% by weight of the
composition. Mixtures of any of the foregoing
hydrolases are desirable, especially protease/amylase
blends.

20 Anti-redeposition agenté, such as carboxy-
methylcellulose, are potentially desirable. Foam
bdostérs, such as appropriate anionic surfactants, may
be appropriate for inclusion hérein. Also, in the case
of excess foaming resulting from the use of certain

25 surfactants, anti-foaming .agents, such as alkylated

- polysiloxanes, e.g. dimethylpolysiloxane, would be
desirable.

Preferred Granule Size, Density and Shape . :
o - Granule particle sizes can range from about

30 100 um to about 1200 um, more preferably 150-850  um.
Granule density will normally range from about 0.5 g/c?
to about 1.0 g/c®, more preferably 0.65 g/c?® to about
0.80 g/c®. A wide variety of granule shapes hay be



to about 1.0 g/c[err], nmore preferably 0.65 g/c[err] to about 0.80 ,
g/clerr]. WO982s3vari ety of granul e shapes may be WO 98/R3BY897/21115
PCT/.US97/ 21115 25 used, including spheres, hearts, noons, stars, clovers,
cylindrical sections, and cubic sections. Applications Conpositions of the
invention are useful as or 5 in laundry products, such as bl eaching ~
additives, detergents, detergent boosters, detergents with bleach,

bl eaches, bl eaching aids, and stain renove@ss. Anong the advant ages derived
fromconpositions of the invention are inproved cleaning, stain renoval,

spot renoval , Yied) tigludingndpheres] cheasts] mbeAEGdseblisG! @Y ovedher
product applications,include householqgilﬁﬁgjng $roducts, such as hard
sur f ace cIeaneﬁ?%&?qﬁ§%ﬁit%ﬁF%&?qﬁtna LR SERENEREr prior to use.

Exenpl ary surface cleaners are tile and grout cleaners, 15 bathroom

(floor, toil et¥, gﬁg! ! CO&IEter) and kitchen (floor, sink, and counter)

~ cl eaners. Ad —xI t chen products such as di shwasher detergents
wi th bl each or bleach cl ¢Gonpositridnscofibbhegipuestior axstwsgiul ek’ odnong
t he benefits darjv u t hnvent i I ti l.n_such

applicati onsg a?’g [ qrr%YJor{/%? s?g}o(r?ué'ﬁt% 'sp%?‘clrherr%\gal Eg‘ﬁéegggl ralaagﬁ'&'é'ﬁﬁeﬁg of

the treated sudeiexgends,cdelergent, beostery, i detergpnsw, withd bleadhot her

typi cal stains Hfi@athed) PleAchihfageds, 282nd stain remod¥¥§ﬁi‘ﬂﬁﬂngythe
non- househol d pr oduct Eggp i-.,ca !gns are contenpl ated where an éeffective

Li -, . .
level of activ@ABaRJATRHEeEEE oM GoMposiddongaiet theydpvgntion
II'lustrative ofarsichimpppiedate eening, Petlaiandrenevalfli tdpes, ramovalll, as

cl eaners tﬁ)rew\é éﬂfﬂéfséﬁh brightening of treated articles.

Other product applications include hdusehold
cleaning products, such as hard surface cleaners to be
wetted with or dissolved in water prior to use.
Exemplary surface cleaners are tile and grout cleaners,

15 bathroom (floor, +toilet, and counter) and kitchen
(floor, sink, and counter) cleaners. Additionally,
kitchen products such as dishwasher detergents with
bleach or bleach cleaning and . scrubbing pads are
contemplated. Among the benefits derived from use of

20 the inventive compositions in such applications are
improved stain and spot removal and general cleaning of
the treated surfaces to remove food, rust, grime,
mildew, mold, and other typical stains found on such

: surfaces. S S : R : _

25 - Additionally, non-household product appli-
cations are contemplated where an effective level of
active oxjgen generated,-ih situ to treat water is
useful. Tllustrative of such applications are pool and
spa additives, as well as cleaners to remove stains on

30 outdoor concrete, stucco, siding, wood and . plastic

~ surfaces. | |



.30 outdoor concrete, stucco, siding, wood and b]astic surfaces. WO
08/ 23531 WO 9823531 . PCT/ US97/ 21 PCTra®7/21115.

Preparation of the Nitriles In general , N- quat er nary acetonitrile
conpounds may be readily prepared from N-acetonitrile precursors by

enpl oyi ng sel ected al kyl halides and using 5 well-known synthetic
approaches, such as are described by Menschutkin, Z. Physik. Chem, 5, 589
(1890), and Z. Physik. Chew., 6, 41 ((1890Rpp Abraham Progr. Phys. Og.
Chem, 11, 1 (1974); Arnett, J. Am Chem Soc., 102, 5892 (1980); Gernan

appl i cation DE Pbegdrdtfonladf thBeNi@rilBy al so note the teachings of

copendi ng application Serial No. 08/ | ed Novenber 29, 1996,
entitled "PROCESS FOR PREPARI NGSREAAyL AN RN TAFEE oBGmdDS,

Al'l these are |mmmp@mndsemayyhaﬁnzaﬂmly ﬁimnumm&thﬁmlNgabedﬂyﬂfﬂﬂé'

b ondly +angi b TerE P, HF Hbtevly’ BeTBErad) Subrhitnides enil iming

i ncl udi ng tge NW%llka@QWnSynthepaﬁa@PDHOeCheQESeucbnpsuaﬂe dielsleriibeld

conveniently stggt npGuUnN ad ving t ring or
exanpl e, "a nunb%ﬁ MZéMécmc}ﬁ:]ﬁglr eg'gr g’t ?long Z.Pgﬁl hv’gﬁt ?\glg ?%lgﬁg)t'e? a 7.
her ei naf t er des%ﬂﬂ%ﬁﬁi\ﬂnqm-beépn*h «ASR8) phdPrabamseBrogry. Physe Bagnul a |

structure). Arckxanpl e19f it heeeropNbRFREEE | ngs Am' Scne’i:?' n%&b“e’ mze g,
N, oLy acet Onidddy & AR LS Be ke “Sppl X8R oo ol 4. SEA sns ;'92;,
exanpl e of1@i vemageraksed nutegstideteachinygsr ofi dopandiny plication
i on e AL DU, e A 3 TR B R,
pi peri di ni um PROCESS FOR PREPARING N-ALKYL AMMONIUM ACETONITRILE
COMPOUNDS.! All these are incorporated by reference.
_ Compounds having the Formula I structure have
15 a saturated ring formed by a plurality of atoms, broadly
ranging from 3 to 9, although preferably containing 6
atoms including the N,; atom. Preparation of these
compounds will most conveniently start with a compound
already having the formed ring. For example, a number
20 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.qg., N-methylacetonitrile
" aziridinium; as an example of four membered rings there
25 is azetidine,.e.g., N-ethyl-acetonitrile azetidinium; as
an example of five'membered'rings there is pyrrolidine,
e.g., N-butylacetqnitrile pyrrolidinium; as an example
of six membered rings, in addition to morpholine, there
is piperidine, e.g., N-methylacetonitrile piperidinium;
30 as an example of seven membered rings there - is
homopiperidinium; as an example of eight membered rings
there is tropane, e.g., N-methylacetonitri1e48-
azabicyclo[3.2.1)octane; and, as an example .of nine
membered rings- there is octahydroindole, e.g., N-
35 methylacetonitrile octahydroindolinium.



30 as an exaqple of seven nmenbered rings théfe IS
hormopi per i dVR¥R3Ls an exanpl e. of eight nenmbered rings ther ECTYSY721115

t r opane, e.g., N-net hyl acetonitril e-8- azabicycl o[ 3. 2. 1] octane; and, as
an exanpl e of nine nmenbered rings there is octahydroindole, e.g., N 35
met hyl acetonitril e octahydroi ndolinium WO 98/ 23531

PCT/ US97/ 21115 27 More particularly, in the preferred nethod of preparation
a suitable anmne is reacted wth a Adnoal dehyde or a dial dehyde and

with HCN or an alkali netal cyanide in an aqueous nedium (Step A) foll owed
by 5 subsequent quater nMexei partScepbarly wiim the gprefedtred mgenbd oo St ep

A th ctiongi | bl y, ei vk th range from.8 {hrough 14, and
t he pa \r/:?ue ispﬁépﬁ?g}ctﬁ'gg a%a no%"hﬁ{easﬂs ha%“%ldlan ggeprrlgg . i Re
with the fornulBopeaifenydes oreac dd@ldehgdep andiiwithn HEthoat deysatkalia

di al dehyde er PHeY 8h r ngga : | ,cal bond
or a ( gr r] R’Eo ﬁét?r%q aﬁiﬁ%ﬁgﬁ_da e ,or sa#’é;d)’(é@%/ hﬁig_ér% %)Ir ?facgléfg‘i%cﬁer r]
stands for or§£§§? peng Gﬁéﬁﬂrﬁﬂé%H%°Wnk§WﬁEhBhyvﬁﬁéemnualkwbmtﬁngor an
al kali metal cyagene.i nIansespaouthe deadt idel$ ﬁ:feﬁp%ﬂfigﬂ%gy wth an

I sol at’i ng the

al kyl ati ng ageng, R erf].Ln an_aquequs,_medi um w t hout .

i nternnedi ate -'pr%%ﬁc{%q: rBﬁP%?eﬁrg?“ g:e*ftéxr'?‘é a&nﬁyl é’tqdngt%eﬁﬂs valae is
di et hyl sul f at emaiinbahpedsakf abé, lassethgh Ralindstepn 820 et hyl hali de,
di nret hyl carbonate, dieth ar han . byl syl ate,. _ethyl tosylate,
met hyl mesyl ate, ethyl ne?bflgfe,gﬁorg}ngnggﬁé)% ﬁégl ég_rqu&aSt ep A

cyanohydrins, e.g., fornal dehyge cyqnohydrin, can be formed as by-products
fromthe 10 A NH ' _ '

—/

is reacted as Step A with a monoaldehyde or a dialdehyde
Ri——CHQ or OHC—RS—CHO, whereby RS is a chemical bond or
a C; to C; alkylene bridge or an oxyethylene bridge, and
R¢ stands for H or C, to C, alkyl, and with hydrogen

15 cyanide or an alkali metal cyanide in an aqueous medium.
Step B is quaternization with an alkylating agent R!—X
in an aqueous medium without isolating the intermediate
product from Step A. Preferred alkylating agents are
dimethylsulfate, diethyl sulfate, a methyl halide, an

20 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

25  aldehyde, that is used, and hydrogen cyanide. . These
cyanohydrins do not react further with the alkylating
agent in Step B so that renewed breaking down of the
cyanohydrins into aldéhyde and hydrogen cyanide in the

. £inal product is possible.

30 - 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



25 al dehyde, that is used, and hydrogen cyanide. These cyanohydrins do

not react WO th the alkylatlng agent i.n Step B so t h@CTVUSIBPRHAS

br eaki ng down of the cyanohydrins into al dehyde and hydrogen cyanide in the

final product is possible. 30 Wt hout the procedure.in

accordance with the invention, Step B usually proceeds in such a way that,

as a result of hydrolysis of the added al kyl ati ng agent the pH value of the

reaction mxture drifts off fromthe VEB 98/ 23531

PCT/ US97/ 21115 28 al kaline or neutral region into the strongly acidic

region with i ncxmlmereactnemttaneregﬂshe e O8RkI trindE apkiBgc

ni trogen atom of  t.he" %ﬁ inonitrile, that bhas Qo yet ﬁgen guaternlzed
&N REgnation n pH

sets in -- in 4ncreaRing LeackiQn. tiles ; FRep

val ue so that, cft tneaammheﬁnitmngemlatum of the quqiﬁbnﬂﬂrﬁmévtthae
further reacti fdh o uate ni ze
egC|non|tr|Ie(ﬂlgir§;O &' ¥8é %gﬁéaﬁ s?%% g%ent ﬂﬂ@giFéaogource
of 10 hydr%geﬁWhrﬂH@lﬁm kgmatmgegmual ¢qr’ga)mll pHsuhlaei foa pH
range of "0 I Qg 130" fePERNaldY, 118 UAAMILEZor! Sy BigEtclactn S
pH range, the cyanohy rin I's formed is_present 1n an equil

t he al dehyde- 189y R %‘%#%%Fﬂ-% eb '@%tglemm@nibrnisa takest s can

react to conpl giligge Wi t deMtfﬂEél&xitbcﬂ' myah.)iahti%ﬂé' |fn Ltfheonflﬁlaio uses
an excess of an1ne1tﬂat annungs to ab t hr ou %o Or

especial |y, 20P £3fhr B4R 1’6e%?§e’%" ordl ng‘g’fieﬁd-lrﬁdcuﬁﬁfﬂlr?eof ofil I,
about 4 tHﬂoughYHnu@en‘hydnxﬂai on the quantity of the hydrogen cyanlde or

alkali nmetal cyanide thalgde USGlnerates especially good results if a
pH range of 9 through 13 or, especially, 10..through 12,
is utilizgd. In this pH range, the cyanohydrin that is

. formed is present in an equilibrium with the aldehyde
15 and the hydrogen cyanide so that the re-formed adducts
can react to completion with the amine to glve
glycinonitrile.
If one also uses an excess of amine that
amounts to about 2 through 20 mole % or, especially,
20 about 3 through 10 mole % or, most particularly of all,
about 4 through 7 mole %, based on the quantity of the-
hydrogen cyanide or alkali metal cyanide that is used,
then one achieves even more extensive suppression of
hydrogen cyanide and ancillary components, that liberate
25 hydrogen cyanide, in the final product.
| Step B generates especially good results.if
- the pH values are not reduced below 2.5 and, especially,
not below 3. An optimum pH range for the quaternization
of Step B is 2.5 through 5 or, especially, 3 through 4.
30 ©  Use is also made of an excess 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 ﬁhe subsidiary



t hen one achi eves even nore extensive suppression of hydrogen cyani de and
ancillary cHHPp®Ats, that |iberate. 25 hydrogen cyani de, i FPGIAESY2EHS
product. Step B generates especially good results if the pH val ues are not
reduced below 2.5 and, especially, not below 3. An optinmm pH range for the
quat erni zation. of Step Bis 2.5 through 5 or, especially, 3 through 4. 30
Use is al so nade of an excess of alkylating agent that anmounts to 10 to 40
mol e % or, especially, 15 to 25 nole % ba2dd on the quantity of am ne that
is used in Step A then one achieves still nore extensive. suppression of
t he hydrogen cycompenemts ; hehatsibbirate hydbged/ 29aiide, in the final
PCT/ US97/ 21115 jponents, that |iberate hydrogen cyanide, in the final
product. Once the nitriles are prepared in quaternized form formation of
the preferred bisul fate oPneel theenttriles rane girapared iin hyudestnigedn

alkyl sulfate faspn, | Ro o LS ' hi | e, sui tabl e
el evat ed tenperaturé ig gﬁ%&? 4g%yto ab%ﬁ%y§§8?%rPﬁE?&§§?§q§Hﬁiﬁéﬁﬁ§eabout
70[ err] C t 0 abofRrm IBFeferablyrie &y deaddaguars@lkylosukfateviommpHnn the
range of about ad tazFd hQueRse SSEhEiGHLY (HEM 12! 0ad gy {dpide
heat i ng bei ng f%L a_&gélo of %$out,1 to 50 -hoyrs. Aspect's of 3 e 1 nvention
will now be il 1StTY2EeH YRPRGFATWS df APotahd & to ahouf 1350 et ood
that these expreferably eabdutt erded tot @abbut i1109%.r atrhe aed dUqddbdd M t,
t he i nventi on. 1 7 0. (6, 05 | es of rpholin wer
i ntroduced into the #%gcpggnhéXSSQI&gkdlb&ggidr%%gﬁofg?PFEPt rthi dfperiod
of one houlQ 60WoYe(prefiestaigly ofrom about 0 to 3, with the heating

- being for a period of about 1 to 50 hours.

Aspects of the invention will “now be
illustrated by the following examples. It will be
understood that these examples are intended to

15 illustrate, and not to limit, the invention.

EXAMPLE 1

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

20 formaldehyde (30% by weight) were .then metered in. The
addition of 161.6 g (5.94 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

25 temperature was allowed to rise ‘to' 35° C and stirring

' 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 wvalue fell into the

30 = 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 the remaining addition time and



20 - formal dehyde (30% by wei ght) were then netered'inf
161.6 g (5wWa923s8t) of hydrogen cyani de (99.25% by wei ght) RIRW@s®A1NI&l f an
hour after the start of the addition of formal dehyde.

anounted to

The addition of

The tinme of addition

1 hour. During the addition, the 25 t enperature was

allowed to rise to 35[err]C and stirring then took place for a further
at 35[err]C. Cooling to 30[err]C then took place and 927.8 g (7.35 nol es)

of dinethylsulfate (DVB) were added withi302 hours at 30[err]C. During the
the pH value fell into the 30 acidic region starting from

8. At pH 3.5, thRepibllewinqipubindiddtionotinguesus Reustie 308, (2k% by
tel OrL) s, CouySkRRINLEY | e opbABha' B8 BUEIBAEhE PR Vi s

during the remalni
PCT/ US97/ 21115 3dlowed did ol ppsthieaconnectiion.of Bfterir 1ahodd e ] C.

DMS addi ti on,

farl in this conpectiSac. cAppse Pl e BonpnBeely WhetsolBn T e ol °

hour

conpl etely #estyalBg wagetBensl. value was then 1. Anal ytical resufts: HCN

0 ppm formal dehyde cxaa2P¥dEhl results:

55 ppm 10

| ar ratio HCN: CH[ err] O nor phol i ne =

74 ppm nor phol i noacetonitrile

1:1.01:1.02; nol ar ratio HBNpholine:dinethyl sulfate = 1:1.21P BRMVPLE 2

527.2 g (6.05 nol es) of nmeppheldenyder eydhohparegduced into thg 8?
vessel and cooled to 10[errLC§ E.G g og aq eogs caustic soda 32 Yo by
wei ght ). were added in or dB8PTPBOFARQRCERBR P

10

15

20

9s

30

vaPue. Wthin a
(Molar ratio HCN:CH,0:morpholine =

1:1.01:1.02; molar ratio morpholine:dimethylsulfate =
1:1.21) '

EXAMPLE 2

527.2 g (6.05 moles) of morpholine were
introduced into the reaction vessel and cooled to 10°C.
6.6 g of aqueous caustic soda (20% by weight) were added
in order to raise the pH value. Within a period of one
hour, 600 g (6.0 moles) of formaldehyde (30% by weight)
were then metered in. The addition of 161.6 g (5.94
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
‘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
addition, the pH value fell into the acidic region
starting from 8. At pH 3.5, the pH-regulated addition
of aquedus caustic soda (25% by weight) was counter-
controlled so that the pH remained constant at 3.5

ction

r PB® of one



hour, 600 g (6.0 noles) of fornmal dehyde (30% by wer ght) wer e then nmet er ed

in. The adV¥P¥8@3df 161.6 g (5.94 20

by weight) started half an hour after the start of the addition of

formal dehyde. The tine of addition amobunted to 1 hour.
the tenperature was allowed to rise to 35 C and stirring then took place
hour 25 at 35*C. The pH val ue anbunted to 11.4 at the end

for a further

of this part of the synthesis. The pH was3fhen adjusted to 8-8.2 with

sul furic acid.

Cooling to 30[err]C then took place and 932.4 g (7.4

mol es) of di mretdytingf &he (BMBinene addétient hiime? amallrshet ﬂﬂ{}:ﬁm]rﬁ‘g

During the DVS
starting from

soda (25% by wettgﬁn )heﬁésed:dzmﬁ@r e @@u@t tbe| BH ¥aleearas hellowed o rﬁa:il.l

constant at 3.
PCT/ US97/ 21115

S50[err] C and the pH amealet z\aalafégu@dsto fall in this connection. After

NDs9%ohmezkion. After 1 hour at 50°
I A h

mol es) of hydrogen cPEBUSERI9LE 250

During the addition,

Pog-PGHSELOR, ol ovabie b8 hokBlo B S ST

31 durlgt eremalnln addition tine an OW Nng
post -reactibn tFMR WAS ‘ﬁ'&g're ¥ed.Th&bgi pHyValnes wasethemtled to

hour at 50[err]C, the exc DVS was conpl et el destro ed The pH
[err] $§‘§| nmp y y % ppm p_

val ue was then,
0 ppm formal dehyde cyanohﬁdrmaldehyde cyanoligdppm nor phol i noaoeppai trile

20 ppm 10

. " [err]OnDrphllne
1:1.01:1.02; nolar rati o %o}%%ggggto?ﬁg% fate = 1:1.22 OERRWPLE 3
537.2 g (6107 noles) of nbldp ari ne watids

1. Anal yt results: HCN

vessel and coolgd I@1 1P[@5f] folar ratio morpholine:dimethylsulfate =

15

20

25

30

1:1.22)
EXAMPLE 3

537.2 g (6.17 moles) of morpholine were
introduced into the reaction vessel and cooled to 10°C.
6.7 g of aqueous caustic soda (20% by weight) were added
in order to raise the pH value. Within a period of one
hour, 600 g (6.0 moles) of formaldehyde -(30% by weight)

were then metered in. The addition of 161.6 g (5.94
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
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°C within 2 hours. During the DMS

addition, the pH value fell into the acidic region -

starting from 8. At pH 3.5, the pH-requlated addition
of aqueous caustic soda (25% by weight) was counter-
controlled so that the pH remained constant at 3.5

1

HﬁNr:GHhmedorpholn.he reacti on



. 6.7 g of agésous caustic soda (20% by wei ght) were- added I n order to raise
the pH val W& ¥ n a period of one hour, 600 g (6.0 nol esPCIIUSIT21115

f or mal dehyde (30% by wei ght) were then metered in. The addition of 161.6 g
(5.94 20 nol es) .of hydrogen cyani de (99.25% by weight) started half an
hour after the start of the addition of formal dehyde. The tine of addition
anounted to 1 hour. During the addi'tion, the tenperature was allowed to
rise to 35[err]C and stirring then took pBéce for a further hour 25 at
35[err]C. The pH value anobunted to 11.8 at the end of this part of the
synthesis. The during then rejaistiony taddigicn wities anidurtive a€odlowdagl i ng

to 30 Cth 4 | of | fate (DVB)
wer o nddet at | BYSEryREELen ognd (e 93 (Koflp 88 S5)cOr, HhED 59&&%399?9% (the
pH val ue fell 9RUSEHR $6d@ cteeki diader Mlﬁg fg@@d gmixingd §sEirrhag

P regul at ed addidsndils ¥818045re9UhEEoRSARLAGEY) Y HREIELLNAS GRUnter-

controlled Sio t hat the pH renai ped constant at
s

PCT/ US97/ 2115 ey igated tReSPcfafRinthe el (Yakhe was addowed tol Ealdng
post-reaction tﬂrffetl@is3cbﬁﬂécﬁﬁ.oﬁ0[ entker Ehezdvuidldﬁ B0, Cenat bgcagda t ook

place with goo Lrei |t|o 800 rev Iutlons/n1nute) The
m xture was 5 r%é’g’f'\?&%igo%? f%y?a v‘é‘?ﬁ'éevx)&ésaFPSWed ‘to
fall in this connectAnalytidal rieswlisat 50[err] C t he excess DMS was

conpl etely destroyed. Th val ue was then 1. Analytical_results: HCN

0 ppm 10 f or mal'dehyde cyanohydrin 0 m

mor phol i no¥ketonitrile ~formaldsh qyanahygdmin phol i Ml ppm

by acetonitrile nmethyl sulgffigho13hdibdbonftrile 20 ppm

N-methylmorpholinium o .
acetonitrile methylsulfate 58.0% by wt.

N-methylmorpholinium

15 acetamide methylsulfate 3.0% by wt.
(Molar ratio . HCN:CH,0:morpholine =
1:1.01:1.04; molar ratio morpholine:dimethylsulfate =
1:1.21)

Example 4 illustrates another aspect of the
20 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
25 heatlng the resulting llquld under a slight vacuum (700—
1000 mbar) in a vented container at temperatures of 90-

- 110°c for 3-5 hours. _ :
' The resulting bisuifate converted liquid may'
then be crystallized and purified for recovery of
30 - crystalline nitrile salt, may be dried directly onto a
-support/carrler to produce an amorphous salt, or may be
redissolved after crystalllzatlon and then prepared in
granule form. One preferred approach to promote the



N- et hyl no

r PAgLLRIUm 15 ' acet ami de met hyl sul fat e 3. 0% by
wt. (Mol ar WOBZIIBY - HONCH err 'O nor phol i ne = 1:1.01:1. BETUSBT2I15 at i o
nmor phol i ne: di nethyl sul fate = 1:1.21) Exanple 4 illustrates another aspect

of the 20 invention, which is the preparation of substantially solid.
bisulfate salts, such as to prepare MVABS. EXAMPLE 4 The net hyl sul f at e.

| iquid, such as in any of Exanples 1-3, vvgé acidified to a pH of 0.1-1-
foll owed by 25 heating the resulting |iquPd under a slight vacuum (700-
1000 nbar) in a vented container at tenperatures of 90- 110[err]C for 3-5

hours. The r esUFEYFea bt szatian PoRFECLPd LRt ONd Masy kenaria mslditdoml of zed
and purified for+ses@verys®afl 30 vhichy gedvieisN@sNid | ﬂ&vﬁﬁ']{océ@j}’orpefé%' ed
directly onto a su%?o téé:arrl,er to _pr.oduce .an anorphous salt, or_ may be
redi ssol ved af t&rY ?gt PERELHQNy S; feRApFEBEERY FANR gh@nUPRL f18 ot One
ggﬁ Ers g t;flzitpﬁ)g Ot e pttcf),lr’r_tp&ciiltﬁtate\ﬂoo%faﬁéa_lsilica, bor a sam d]__e_of_ f
c izatjon .o, precipitatjon ma via addition of a
"seed cryst%l , %l %éi@gf_\?&g 55@“&#0;/&#% O’C*éﬁ?%ﬁ‘ f of“¥’8 alPHeHeRRSDN.
This seed crystappraacheisbdio isslion ther salit t splptéonpitbatpiediipfuyasd
silica, or a s f 4 | c l. |t J.tself. .. Anot her.
preferred appr oa.c}'uecl’]g Ii%%%ﬁli%t?\nezwgg?{tg%o%é?ihg%ltigyprvé‘@i SRS GVesy
reduci ng the cr§3M&4 solubility via cooling over tine. EXAMPLE 5 10

96 kg of MVAMS liquid (48.5% active)were acidified with 6.7 kg of sulfuric

acid (50% at 20[err]C and '
EXAMPLE 5

10 ' 96 kg of MMAMS liquid (48.5% agtive) were
acidified with 6.7 kg of sulfuric acid (50%) at 20°C and
subsequently heated to 110°C for 4% hours after which
the solution was cooled to 30°C over an 18 hour period.
The resulting slurry was then washed with water and

15 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 various methods
known to the art, such as  fluid bed, agglomerating,

20 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.

25 . .Conditions for coaﬁin_g preferably are whereby
the temperature duriﬁg_ coét;.ing_.ié “less .than abou£ 50°Cw |
while the coating material is sprayed as a- m'e_lt or .
dispersion onto the salt surface thereby coating or
encapsulating the salt core. Example 6 illustrates

30 different forms of the salt core and a variety of
preferred coating materials. Anticipated coating
materials include film-forming polymers, fatty acids,



subsequently heated to 110[err]C for 4 hours after -which the solution was
cool ed to 34PMBRIBlover an 18 hour period. The resulting sl uPCHUSHISeN
washed with water and 15 filtrated to yield the resulting bisulfate
crystal (61.7 kg). Wen one wi shes to prepare the nitrile salts in granule
form such can be by use of various nmethods known to the art, such as fluid
bed, aggl onerating, 20 spray coati.ng, or nelt m xi ng approaches,
preferably at |evels of about 5-40 wt.% of34 he starting particul ate wei ght.
These granules may have the nitrile salts carried on solid particulate or
may have the ni soiaps sahhdcatthet byobid aguirfadtants siedvingaiat imeleieg 25
Condi tions for B@ghjngggﬁ&g I I@ y are whereby the tenperature during
coating is |less aﬁ t ?&?efr]c_while the coating material is sprayed
as a nelt or dispersion onto the salt surface thereby coating or

encapsul ating the salt core. - Exanple ' sgrates 30 different forns
of the salt core and a variety of prefEﬁAMk - &ating mat eri al s. :
Anticipated coating nmaterials include filmformng polyners, fatty acids,;

WO 98/ 23531 Nitrile Salt Core _ - preferred Cdatid 7{££t]e } 1 4
soaps, and 3ther solid surf actants having a ne |é£% [o]9]] err]C
EXAMPLE 6 NPtri Perified epygral salt Pr BEURQNIE 6808 ngs Materials 5

Purified cryst ahmSfidhHous compacted d31WRONI C-6808L.exdNIcAIBEgyrous conpact ed
sal t PLURONL.C 1050Q[ err rphous agglonerated salt PLURI OL E
6000[ err] Anor phatPRSEF o9 &eE%"ﬁ%ng?Pt | so?ik‘ﬂ%@‘cﬁs?%"r“?] LUMX V[err] 10

Pol yvi nyl al cohshorphous acidified salt ' SOKALAN CP5!
LUWAX V!

10 } - Polyvinyl alcohol
’ Palmitic acid
Paraffin _
Calcium Alginate
POLIGEN WE3!
15 ' ' DIOFAN 193Dt

! Commercially available from BASF AG, Germany.

‘Particularly preferred coating materials are

'PLURIOL E6000 and LUWAX V. (PLURONIC is a trademark for

_ a series of poly(oxyethylene-co-oxypropylene) .block
20 copolymers.)

' EXAMPLE 7 .

composition using a stirring process L
-~ 3.4 kg of a highly dispersed silicic acid with
25 a total_Surface_area,of approximately 450 m?/g and an-
average particle sizeibf approximately 8 mm (SIPERNAT®
50 S from the Degussa firm) and, additionally, 2.3 kg of
a tallow-based fatty alcohol that had been reacted ﬁith
25 mol of ethylene oxide (Lutensol® AT 25 from the BASF



Pal miti.c acid Paraffin Calcium Al gi nate POLI GEN WE[-err] 15 _

DI OFAN 193@P%3358bmmerci al |y avail abl'e from BASF AG, Ger manfCT/US9721115
-Particularly preferred coating materials are PLURI OL E6000 and LUWAX V.
(PLURONIC is a tradenmark for a series of poly(oxyethyl ene-co-oxypropyl ene)
bl ock 20 copolynmers.) EXAMPLE 7 Preparation of a solid MVAMS/silicic

aci d/ surfactant conposition using a stirring process 3.4 kg of a highly

di spersed silicic acid with 25 . a total 38rface area of approxi mately 450
nmMerr]/g and an average particle size of approxinmately 8 nm (SI PERNAT[ err]
50 S fromthe mzammshha,reéddm%néfw, kg dKgaof70es t byl wedgieed
fatty al cohol t ' i Bact ] ' e | s
(Lutensol [err] i@%%@rgagg ﬁgS%AScl’?j m%%t%g}xggié%?a_lfﬁ?% %‘?ze@ﬂr&%rlle
PCT/ US97/ 21115 mthyksyligte stMMAMS)i-nt o 2%hg kdisuigd 70mdspurei giwas

aqueous sol uti omdedtr@tdd! By pEohpbraRistetiani &r id;bé‘d&réhwge' "idum
( MVANE) . Th | i qati_‘l d _mxt.ur V\ai ﬁﬁgcentr te bi/ evaporation 1n a
padd| e-t ype vac‘ﬁ‘i}fﬁ%- &Wwa;ﬁﬁo OnfPar ane Apeall tempeEature: of
t enper at ur eo ofappsoimatetyy 880Cerudtilingi s5odidokiak VESrmad "elathajagdas
capabl e of flown resjdu e 1% by weight). . Aft ool i ng,
20 kg of the-'so‘ﬁ%a%%?moos tl%l&r?%i ?g%gggéiTh‘gaESMe‘?m@\%\%nEorﬁf&t&i’ by
means of a 10 owightt)i.ondfteanmeeoldng,02gi kg Ofakbe aspnditheohipmsitiwar e '
t hen broken up g ' i on ip"d(?d a4 20051 gye gi .
usabl e f:ractior?&o é4g8ﬂ¥gafi200¥r?r%s o . a&%p a'5Y flebfisYot" &
10 conventional compactor to give flakes and the flakes
were then broken up in a conventional sieve granulator
and sieved to give a usable fraction of 400, t& 1700 mm

average size.
EXAMPLE 8

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



average size. EXAMPLE 8 15 Manufacture of a solid MVAVS/silicic
aci d/ sur f acve9828%posi ti on by neans of a spr.ay process 24. 3PRHUSYTIZ1150% by
wei ght MMAMS sol ution were sprayed onto 31.6 kg of the highly dispersed
-silicic acid that was described in Exanple 7. The crunbly 20 m xture was
dried in a paddl e-type vacuumdryer at approximately 10 nbar and a wal-l
tenperature of approximately 80[err]C until a fine solid was forned that
was capable of flow ng (residual water comtéent <1% by wei ght). The product.
was then agglonerated in a mxture 25 wth a nelt of 2.3 kg of the surf
actant that was designated in Exanpl e EXAMPLBa8 processing to give a usable
fraction of 400 to 1200 mm was carried out anal ogously to Exanple 7. WO
98/ 23531 ' PCT/U897/21115 36 EXAMPLE 9
Ef fect of carri Bffes Dfi| atenmal

characteristicsy
In order to ascE
characteristicsfd IOM/characterlstlcs of. MVANMS,

three diffegent sarrpl es “@heoEHEPaﬁsdaéébfrP@\Q{H %éﬁg& HUn A S8y €
then stored in a desiccator gon1te erature 10 and a ré?ag}ve &%y

at nospheri c hurrFHPFfraBFe?G%‘ Ygrpscopic shggagteriffils 9%ol3%)theanpl e
2: 3100 g cas¥Vidy (5®) i €he 40009 chaﬁhEEEN&Eti@sSOSGMMHHS3 three3100

9 MVANS (SO|'d¥ferent samples were prepared ln tﬂe pa&%f; Q yer
and were then stored -in a desiccator at room temperature

10 and a relative atmospheric humidity of 76%.

Sample 1: 2100 g MMAMS (solid).

Sample 2: 3100 g MMAMS (solid)

400 g SIPERNAT 50 S

Sample 3: 3100 ¢ 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, respectively; the MMAMS without the ancillary
substances (sample 1) led to a wax-like, crumbly SOlld
with a water. content of 0.63% by weight.
_These SOlldS 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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a paddl e-type 20
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Lutegsol AT 25 All the sanples were pfepaﬁéd froma_ 70%Db -ﬁﬁ%ght
rr]C .

vacuum dryer with a volume of 5 liters

9,

respectively; the MVMAMS without the anci | B ry substances (sanple 1) led to

a wax-|like,

solids were then ground to the sane av

crunbly solid with a water content of 0:.63% by wei ght.
rticle size and were stored

These

in the desiccator. 30 The results are presented in the follow ng Table 2.
It is clearly—seen that soljd MMNVS is obtained in_a hiagh
concentration dnd g¢oraabtgneon stor@agﬁ- over17ahi-§)nb RAr hpd of G ReL A 41
relative atnosgfertTctmunrdrtyof T 76%ontyras—arepttt—ot—thp—36—additi on
of the desi gnatled¥aifE Crakents &bsk ants3. P28/ p353123 9.8
PCT/ US97/ 21115 |37 _TABMPIR &t orage tine 0 hr 17 hrs 41 hrs 113
hrs \Wat er Nt gnt 44%9 1 +..,0 ) 9. 9.8 Spnplre, L 5
Ability to Fl oy Abcé?a%é'igj %931:- Sake c%%ablret i aI%f §(%dpanr f;fe’%afgeﬁéa Ettizlly - of
on detachdd  dergoled flo 9 o T Coft ent| %% 30y 4| detaghgg
9. 04 11. 44—Sarpl-e—2—Abi+ e—capahlp sonal |
slightly 10 WatBanposteht % 0.0 5.04 gcbanps|  ibaked pn
: Sample 2
Ability to Flow capable | capable small slightly
10 Sample 2 of of clumps baked on
flowing | flowing I
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 | flowing | flowing flowing
15 EXAMPLE 10
Effect of carrier materials on the stgtage 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.
Storage Stability o
The MMA methylsulfate has greater storage
stability on an ine:t 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:éolution (3.6 g
of 45%; was added to 38.5 g of sodium carbonate
containing 5.0 g of sodium perborate monohydrate and the
solid dried. This was compared to first adding the MMA



flowing flow ng Water Content % 0. 45 3:65 6. 15 8.55

Sanpl e 3 ABYO 9872353 Fl ow ~capable capable - capable capdiiessFammbs e 3
of of of of flowing flow ng f.l owi ng - flow ng 15
EXAMPLE 10 Effect of carrier materials on the storage stability and dye
damage characteristics Sanples of MMAMS on various carriers were prepared
and put in a bleaching conposition to determ ne 20 any benefit in storage
stability or dye danage. Storage Stability8The MVA net hyl sul fate has
greater storage stability on an inert support, such as zeolite or clay.
The presence meﬁhylﬂﬁlfaee dtoss rts 9fCReolate AABVZPfour 100 from

(al kyl benzenesuh&ogﬁc acb) ,n£ 2 enh es st abi lhl ty. g(}'he MVA net hyl sul fate
aqueous sol utio R bt @ /§ eha edt ¢ Fhezgsadiym  garhongtad

car bonate cont aperhgr&té) i sofursendi mhqownomﬂ:hyﬂlslm(]}fsa;ﬁeafcmﬂmi dhwo pdid

dried hi 353 .

PCT/ u59712|1i15 mt)ﬁ{ﬁgu#f %f{$t°%%% gém?agg@?ﬂ;%%g% ’6‘?1}5‘ %  r om
PQ Corp.) afd tHEYi ad@pﬁ'@ )o tf?éldsodlthﬁn:ar badded/ ptobor &he ni dadimm The
MVA et hyl sul fa&&rﬁ&ﬂéﬁ’e?ﬁéﬁb&%  Gkeire? OTRR” MChethPi AR e

L96117 from Q| -
car bonat e/ per bo?&?@ W%FGrﬂlﬂth mtﬁePﬁyT-Bﬁl same @AdaYal so mixed with 2
parts of the.same clay. T".t'ﬁe re&lshm:s bebcmw ”in Taakhge 33 Shgy t

e
surprisingly enhanced t MVA, 10 et hyI sulfate
i's incorporat eﬁ“’-’?ﬁ%ﬁmgﬁg i ﬁVéﬁ?‘F@g “Stabilfty = whem ' the = MA

10 methylsulfate is incorporated 'into the inventive

supports.
TABLE 3
: % MMA Active
MMA substratein after 1 wk Storage
Carbonate/Perborate ' at 80°F/80% RH
15 MMAMS _ _ | 0%

MMAMS/Zeolite = 1/6 98%

© MMAMS/HLAS/Zeolite = 1/2/ © 100%
MMAMS/Clay = 1/6 100%
MMAMS/Clay = 1/2 100%

- -20 Dye Damage Testing

' ‘The amount of MMAMS representing 5% of the

base (sodn.um carbonate/perborate mlxture) was placed on

a diagnostic fabric (Brown 100% cotton dyed with Fast
Orange RD, Dlrect Brown SR ‘and Rapldeger Red LD). The

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

was visually evaluated 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



supports. TABLE 3 % MVA Active MVA substrate in T after 1 wk St or age

Car bonat e/ W0©§8238¢t at 80[err] F/80% RH 15 METVBS97/21115
0% MVAMVS/ Zeolite = 1/6 98% MVAMVS/ HLAS/ Zeol ite = 1/2/6 100%
MVANG/ Clay = 1/6 100% MVANB/ Cl ay =1/2 . 100% 20 Dye

Damage Testing The anount of MVAMS representing 5% of the base (sodi um

car bonat e/ perborate m xture) was placed on a diagnostic fabric (Brown 100%
cotton dyed with Fast Orange RD, Direct BB8wn 5R and Rapi deger Red LD). The
25 MVAMS was covered with the base and then 10 ml of deionized water was
applied. Aft ere&ﬂlimmatgas.n tdimw‘ atihé cbenefitnodd sduli g Immﬂst @odran The
dye damage was I o] 0_scC ere presents no
vi si bl e danage. ﬂ‘é#ﬁ gMEﬁEP glé anggtﬁBPépgﬁegl:ggégthoP IBRE st abi | i ty
testing were used.- The WO 98/ 23531

PCT/ US97/ 21115 39 results again show the benefit of addi ng MVAnS to an
inert support, wNikrdlenSuhstraks acidic co-agent. Ni tPyeéecDa&magerate

Dye Damage Aqueo y 1075 VVBRVES Zeol i te
= 1/6 Haubbs "R B BB eate, oo i e = 1726 20 1
MVAMS/ Cl ay 5 1/ 6MMAMS/Zeolite = 1/6 - 11t is to bg under st ood
that while t'he invention has been described above in conjunction with 10
preferred speci f¥HAMEHBERARLAEQLitens 4€3¢6i ption and 1

MMAMS/Clay = 1/6 1

It is to be .understood that while the
invention has been described above in conj‘u.nction 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.



~exanpl es are i‘ntended toillustrate and not |imt t he scope of the
i nvention, Wei%A3334 defined by the scope of t.he appended cl aPGEUSIT21WS

98/ 23531 PCT/ US97/ 21115 40 It is

C ai ned: 1. G anul es, usef ul for oxi di zi ng*appi—l—eaﬁ—ensqme\
di ssolved in the presence of an active oxygen source,

a salt having the structure of Fornula | FORMULA | [er i’% " L”m
saturated ring forned by a plurality of atéhs in addltl

atom the saturated ring atons including at | east one car bon atom and at

| east 10 one offt0 isSClaineédst ons, the substituent R err] bound to the
N[err] atomof the Formula | structure including either (a) a Clerr] alkyl
or al koxyl ated al kyl where the alkoxy is Clerr] (b) a (Jerr] cycloal kyl,

(c) a dJerr] alkaryl, (d) lo ref&antieor nomsgfak i ng £oRkoxy oxidikbmyl ated
al cohol, 15 wh X | r 1 B,

wher e R[err] %gﬁla.'&g;:gbégcﬁhé‘i? glg%ﬁé‘d éT] nk?/:r hel ?relsga% Prf or aHZ’g?

a repeating or R¥NGIEReHAMECal IEOMBT T *koxyl ated al cohol wher e the aI koxy
unit is Cenr], the Rierrla aad tRieiving Wi istsetitnrieidl) magiuth 2 Jderr]
al kyl , cycIoaIkyI or 20 alkaryl, or'a repeating or nonrepeatlng al koxyl
or al koxyl at ed al cohol where the aI koxy unit is (Jerr], Zis in the range
of 0 to 10, and wherein Y is a counter FORMUBASDI i d particul ate by which the
salt is carried or wwth which the salt is coated or adm xed.

R

A 1——CRRC==N.Y¥". Z50

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
10 one of 0, S, and N atoms, the substituent R; bound to
the N, atom of the Formula I structure including either
(a) a C;.54 alkyl or alkoxylated alkyl where the alkoxy
is C,4, (b) a C,, cycloalkyl, (c) a C,. alkaryl, (d) a
repeating or nonrepeating alkoxy or alkoxylated alcohol,
15 where the alkoxy _unit is Cy4, 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 C,,, the R, and R,
~ substituents being- each H, a C,,; alkyl, cycloalkyl, or
20 " alkaryl, or a repeating .or nonrepeating alkoxyl or-
alkoxylated alcohol where the alkoxy unit is C,.,, Z is
in the range of 0 to 10, and wherein Y is a counterion;
a solid particulate by which the salt is

carried or with which the salt is coated or admixed.



' 1)

WD 98/ 23531 - pcr) u597/21115 41 2.
The granul S¥CP3¥BF ¢l aim 1 wherein A of Fornula | is a saturBERYSYHHYLS

formed by four carbon atons and one oxygen atomin add-l—H—en—t—e—t—he__N[_eLL]
atom 3. The granules as in claim1 wherein A of For a saturate
ring formed by four carbon atoms and an Nerr] atomi nwmﬂl uu ru

Nerr] atom with N2 being a secondary amne, a tertia he 5
substituent -CRlerr]R err]CN or a quatern&ty am ne having the substltuents
-Rlerr] and --CR[err]R[err]CN wherein R err] and R err] nmay each be a H or
Cerr] alkyl. 4. The granul heaggraneles nas wnhectamnmt hewpereioubatof is in

an anmunt of awm@léoIaQ@Jt 9§aﬂﬁi'ra%e@’ i’fﬂ@hiﬁfﬁeah%frfaﬂfe% Ghohas a

total surface area of 10 t 0 merr] r&:; randl es as in clam 1
wherein the padGomf a'-‘t‘kdl%nea %’ﬁfg% e %ﬁ'l@@%th‘émdtOSthecHi atemum num
oxide, clay, alumnumsilicate, or m xtures thereof. 6. The granules as
in claim 1 further conprisi a coatjng sufficient to del ay dlssolutlon

i n aqueous solution. 7. 'I'heﬂ%‘ ‘éi %Sasihn Eféﬂ'h 1 whegpiRep- of

conprising an &tdniﬂmlmgﬁnus 8 sathragednutiasy agormed! Wﬂoxﬁﬁvb?&b%n\/\/at er
arandl s a5 i1 SSOnero, A8 B g ] Rt FR SO I ke eitnde
PCT/ US97/ 21115 bed i . a Tsecgndauyeamiqe ,n &| tercianfeaniineR[mavings the
5 substituent —CR;R(,CN or a quaternary amine having the
substituents —R; and —CR;R,CN, wherein Rs; and R; may
each be a H or C,¢ alkyl. |

4. The granules as in claim 1 wherein the
particulate is in an amount of about 2 to about 95 parts
by weight of the granules and has a total surface area
of 10 to 500 m?/g.

5. The granules as in claim 1 wherein the
particulate is a silica gel, silicic acid, silicate,
aluminum oxide, clay, aluminum silicate, or mixtures
-£hereof. '

6. The granules as in claim 1 further
comprising a coating sufficient to delay dissolution in
aqueous solution. '

7. The granules as ' in claim 1 further
comprising an acidic agent. o

8. The granules as in claim 1 having a water
content, including water of hydrat:.on, of less than
about 20 wt.$.

9. The granules as in claim 1 wherein R, is
a lower alkyl. '



nmethyl. 11. The granules as in claim10 wherei n'R['érr] and R3 are both _
‘hydr ogen. WD 9SRA81gr anul es as in claim1 wherein the count ePEEUSPZUL] £ at e,

bi sul fate, nethylsulfate, or tosylate. 13. The granutes—as—in claiml
wherein Z of the salt is O to 6. 14. The granul es as:irﬁml'Iml havi ng from

about 1 to about 45 wt.%of the Fornmula | salt therei 'y;"ﬂmmm es
nmm

as in claim1 having an average particle size of about

16. The granules as in claim1 including 42surfactant or a mi xture® of*
surfactants in an anmount of about 0.5 to about 50 parts by weight. 17. A

bl eachi ng conpositi on, conprising: the granules as in claim1l; and a source

of active oxygen. 18. Th Iea,gl.gé' qﬁ:#ﬂfﬂ%' AN is0 Gl QL7 t her _
i ncludi ng an al kal i ne buf 6e)'r. . e %thghlg%g%ggr%glogi ,?v:h?#éx.srf ltﬂr’i ggai m 17
further includimethykhel ati ng agent. WO 98/ 23531 -

PCT/ US97/ 21115 20. The bl eaching conposition as in claim17 further

I ncl udi ng one or nore of a briﬂ:teni ng agent and a whjtening agent. 21. The
bl eachi ng conposition as }he clEi¢n I73RULERCAS At R ah0cheFeinO R, The

bl eachi ng conpqsid imh aze bdth dyarbgesierein from about 1 to about 70
percent active peroxyimdic acid derivative is provided on the basis of the

bl eachi ng conposition wei ght when dissolved in an 5 al kal i ne sol ution.
12. The granules as in claim 1 wherein the

couﬁterion is sulfate, bisulfate, methylsulfate, or
tosylate. o '

13. The granules as in claim 1 wherein 2z of
the salt is 0 to 6.

14. The granules as in claim 1 having from
about 1 to about 45 wt.% of the Formula I salt therein.

15. The granules as in claim 1 having an
average particle size of about 3 nm to about 2 mm.

16. - The granules as in claim 1 including a
surfactant or a mixture of surfactants in an amount of
about 0.5 to about 50 parts by weight.

17. A bleaching composition, comprising:
the granules as in claim 1; -and
a source of active oxygen.

18. The bleaching composition as in claim 17
further including an alkaline buffer. '

19. The bieaching composition as in claim 17
further including a chelating agent.

') PO}



. WO 9823531 ._ " PCTMUSY7/21115
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~ 20. The bleaching composition as in claim 17
further-including one or more of a brightening agent and
a whitening agent. '

43

21. The bleaching composition as in claim 17
further including an enzyme.

'22. The bleaching composition as in claim 17
wherein from about 1 to about 70 percent active
peroxyimidic acid derivative is provided on the basis of
the bleaching composition weight when dissolved in an

b] alkaline solution.



