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The processes <for the preparation of imido-al-
kanpercarboxylic acids are well known in the literature and
comprise the oxidation, in the presence of a mixture of hydro-
gen peroxide and of a strong acid, of the imido-
alkancarboxylic acid precursors. The precursor, in the case of
the phthalimidoalkanpercarboxylic acids, is obtained by con-
densation of phthalic anhydride, or phthalic acid with aminoa-
cids or lactams, by reaction, optionally in the presence of
water, at a pressure from 1 to 30 bar and at temperatures ran-

- ging from 100°C to 250°C, with reaction times from 1 to 20
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Furthermore, at the end of said treatments to lower?the
chlorinated solvent content by using the processes of the abo-
ve patents, the water percentage by'weight in the alkanpercar-
boxylic acid is of the order of 20% or higher. This water
- amount is too high for the prepartion of alkanpercarboxylic
acid solid formulations and it is generally reduced by drying
processes, which must be slow to avoid explosive peracid de-
compositions. This is a critical phase of the industrial pro-
cesses for obtaining peracids, due to its dangerousness and
due to its poor productivity. Besides with said drying proces-
ses a constant value of the residual water content should be
obtained, as required to carry out the following working pro-
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It is known in the prior art that it is preferred the
use in the bleach of crystalline peroxycarboxylic acids, ob-
- tainable as such in solid phase and having a high title, and
usable even in absence of hydrogen peroxide. Among them, spa-
ringly water soluble peroxycarboxylic acids are preferred,
because they are more suitable for the development of not ve-
ry aggressive compositioﬁs for users, but effective in these
applications already at room temperature. Among these sparin-

gly water soluble crystalline peroxycarboxylic acids, imido-
alkanpercarboxylic acids are in particular known, for example

g-phthalimido-peroxyhexancic acid ("PAP") sold by Solvay So-
~ lexis (former Ausimont) by the trademark Eureco®. Said pera-
cids are known from EP 325,288 and EP 325,289 ‘in the name of
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A coattibwgiipneteashbyerbépiitdal PAP stability at the solid
state seems therefore to derive from the nature itself of;its
crystalline form known in the prior art, since easily obtaina—
ble by PAP crystallization from its solutions in organic Sol-
vents, for example as described in the already mentioned ?a-
tents EP 556,769 and EP 560,155, or also by PAP solidification
from one of its melted phase of eutectic composition, in the
presence of water, see EP 780,374. In all said cases the ob-
tained PAP crystals have on an average sizes higher than 100
micron. The imido-alkanpecarboxylic acids in the known cry-
stalline form are not obtainable by crystallization from an
aqueous solution, owing to their low solubility in water. An
useful implication for the practical purposes of this property
of imido—-alkanpercarboxylic acids is the substantial stability
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See PaLHHE GEBLLARVIN M0 EBAbT TRt Hi5h efHick particular mil-

ling technologies it is possible to obtain formulations of

g

imido~alkanpercarboxylic acids wherein the peroxyacid is pre-
sent in-a stable form under the form of particles having sizes
on an average lower than 100 micron. Tests carried out by the
BApplicant have shown that said sizes can be reduced to sizes
on an average of 35 micron. See the comparative Examples. The
drawback of said milling technologies is that mills for mil-
ling.are required invelving significant investment and wor-
king, maintenance and process and quality control costs. Furt-
hermore said technologies imply additional costs for the use
- of specific chemical additives to make milling easier, and for
the maintenance in the time of the so obtained microscopic
particles of the imido-alkanpercarboxylic acids. Indeed in ab-
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See patent application WD 00/27,969. Wth said
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is critical._ To obtain these properties the concentration of
said suspending agents is not reducible beyond certain values,
and their cost results not negligible compared with that total

~of the composition. See for example EP 1,074, 607.

The need was felt to have available imido~
alkanpercarboxylic acids in a physical form such to assure an
improved bleaching efficacy and in disinfection allowing the

use of said peracids also at temperatures of 10°C-30°C in de-
tergency and in disinfection, without making use of the mil-
ling technologies and the additives required for milling as
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acidesubing na;a;;mm i %in blg;ivéoﬁﬁﬂbﬁgiw&g}.lt%}%:etigg aJhTehoaised
e ition. _See for_ exanple , : e
amolle oo TR8BLIq O, B0t it BiRe” rhngnat oF Fhe 'ESnpo-
sitigneamdertdbar bokyt | ertaciaien maanphirsicaltbeosams uchehioco-
phy ARl @tapilifPraved il eachtpg-¢fd# cagy ﬁréglb?ical pro-
di sinfection allowing the use of sald peracrds al'so
Perties; dfpbiat™Es of 10C-30C in de- tergency and in
diThienf Aggtliicapt witaBoulnexkicngdLiseandl tshephl$indliynOfound

ni e R R B b0 v T e bod G0 ARRse
teCﬁ&ﬁ¢éé<EﬁQH#ePhLl described in the prior art, said
| mndo-dd jeanperamr beny| i pres&ids beddnticarakde t ojgidee

i,tions wherein the used .a t of suspendi ng
21 BB E G cvefL s e iR BomitRe (Whimo- ai 11 ons. of
the prior art, even maintaining the sane chem co-
physical stability ang the constancy of the
rheol ogi cal pro- pertjles in the tine. The Applicant
has unexpectedly and gurprigingly found
i m do- al kanper car boxyMi ¢ acjjds allow ng to solve the

above technical prebl obj ect of the present
i nvention are imdos_ al ﬁﬁ@ﬁ%ﬁ*boxylic aci ds havi ng
formula (1): O0 A N-X-COOM O

(I)
wherein A indicates a group selected from the following:

1 R2 ,
/ N /‘
———CH-(CH,)n-CH —— /c:c\

or

>l ¢




(1) wherein Aindicates a group selected fromthe

f ol
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-C-O0OM 0 wherein: nis an integer 0, 1 or 2 Rl

WOZ%@%% of the fol | owing meanings: hydr o§EHEP2003/607503
chlorine, bromne, C-C20 al kyl, C2-C20 al kenyl, aryl

e 0r _alkylaryl, R2 is hydrogen, chlorine, bromne or a
group selected fromthe follow ng: -SO03M -CO2M
-C03M or -0OSO03M M has the neani ng of hydrogen, an

ammoni um al kaline netal, or aff equival ent of an

al kaline-earth nmetal, X indicafes a,Cl-Cl9 al kyl ene or
aryl ene; said imdo-a a-;erc.ooxyﬁic acids being in
a crystalline form he : | pha, stable at
storage ‘at the solid stl ; ﬁ%%§bﬂispersed in
water it is transforméd Mto T

- stals of the known
crystalline formof the prior !rt (herein called
beta), stable in aqueous envirgnnment, said novel cry-
stals of beta crystalline form having avérage sizes

| JReretAan 30 micron, preferably |ower than 10

mrci@nannofitedqyefogr abby 2 ower than 8 m cron,

ticularly [ower than ar ual to 2 m- cron; the
Q?R;}ha%é‘rsystog‘ﬁ i f%pﬁw bg?h%’ adeER 288" wi pydrgen,
spddorinet heré&mbvin BatGocrysyal | Cnesh os reafylt, heurpili o
a@hkkgar§fgt the respective spectra obtained by the X
Ray Diffraction and the Surface Infrared Spectroscopy
( |Ré/ 3P thudiRigghes CEhBREne wi RiPHESpat & 0gXdHIs eswlectied
bettramf ohien £if1 Iha nganeS@Sr, acCOhM, 2 -COsM or -0SO3M,

M has the meaning of hydrogen, an ammonium alkaline

metal, or an equivalent of an alkaline-earth metal,

X indicates a Ci-Cip alkylene or arylene;
said imido-alkanpercarboxylic acids being in a crystalline
form, herein called alpha, stable at storage at the solid sta-
te, and when dispersed in water it is transformed into cry-
stals of the known crystalline form of the prior art (herein
~called beta), stable in aqueous environment, said novel cry-
stals of beta crystalline form having average sizes lower than
30 micron, preferably lower than 10 micron, more preferably
lower than 8 micron, particularly lower than or equal to 2 mi-
cron; the alpha crystalline form being characterized with re-
spect to the known beta crystalline form of the prior art in
that the respective spectra obtained by the X Ray Diffraction
and the Surface Infrared Spectroscopy (IR/S) techniques show,
with respect to those of the beta form of the same peracid, a
different spectral imagine at X rays and a typical absorption
shift in the 1697-1707 cm™ zone at IR/S towards higher fre-
quencies, of the order of about 8-10 cm™.

The crystals of the alpha form have the same solubility
in water of the crystals of the prior art (beta form). There-~
fore they form aqueous dispersions. |

In particular in the case of the g-phthalimido-pe-
.__8‘ -

lowing: R\ /2 /2 CH(CH)n-CH - /C=Q org RlLu.K2007




di fferent spectra]. imgine at X rays and a typical
absorption shift in the 1697-1707 cm 1 zone atg jRBhsy 2007
towards higher fre- quencies, of the order of about

= 1, The crystals of the al pha form.have th
WO%%#@”%T ubility in water of the crystal £CG P%Oﬂ%(mg%oi’or

art (beta fornm). There- fore they form aqueous
di spersions. In particular in the case of the
E- pht hal i m do-pe- -8 9 January 2007 WD 2004/007452

003/.0Q7 oxyhexanoic acjd (PAP) the beta
o AT AREP Dy TTH DER BROWSION af shiapssor art
shovgpi cal peaks at 18.0 and 18.7 and no quadru- plet at

- 2432 % Q k0R29La - t ’ eGkr i cal _
peZk vmltgahif rrax?lgrruar:ﬁlabqe%ggrg?i %éﬁlolsr?% {91 hgélgg%rfcg%4%g?nd§li
zopket fagr 24r 2 ed 40-Pst#ed . havi ng water absorption at

- 3450- 3500 GIP2 ban. 54 ile, for.,th PAP.
conpound the aI%ﬂa frgtrnm gt@v%ft!\ﬂée%& -‘%Itgw.ﬁ%}?l?&é%ctéﬁgl
chat et en ¢ 82 1639~ Ay ( 3i%val fqgesiddedt crysBals

' anldavl;igngwaneirtqq:siocraltiorqwﬂleuﬁbexsm A owe25erhd 2Q],

i 1 at S f ' it h_maxi,mum

vhi Te BledrithRe PR AT coARIGY) sREMNL BaIRIUIBNE, g fol-

lowing sparErahfhaggchenksticsr absorption at 3450- 3500 cm

- - latl aneragdrant idbcaln@eXks ayt SRECEr HAYT $9CAT Eﬁ@dt%fcaqn
dri ed Bg er s;m ples for 48 h at 20C under vaclum

(rBEGUBI S hrds ddré 1075 PniB8] /Sai d al pha crystal | ine
- fenmiRgst fmrafoane eysidangpbshabl@ mfaks?:ﬁ&:& he sKRaY, Data

80 PUAEH A bR (OBCABLEDo 57 LohehabE i
r &eterbyuntdonnet hdtf)-3400 ol nlgweduehtn $he fact that
Bt Ao PR 1 ol RuEy %?3?*%?%2 e e

Ples nIoht é? Qnoathaépn% URfslesVaEuEh Avetialyell awessthan 180

mmigh.cron, preferably lower than 10 micron, nore
?Eg&g{ge Iyaolf%%aggﬁg 8 JB:chen . and, Sre ICéf’J_"Lrsttligé:fllliasrha(i)afle

from the known beta crystalline form of the prior art of the
same imido-alkanpercarboxylic acids both by the above cha-
racterization methods, and mainly due to the fact that su-
spended in water it is spontanecusly transformed into stable
crystals of different form (beta), stable in water and having -
$izes on an average lower than 30 micron, preferably lower
than 10 micron, more preferably lower than 8 micron and in
particular of the order of 2 micron.

The crystal sizes of alpha form are not critical for the
obtaining of crystals of the beta form having the above men-
tioned sizes.

The imido-alkanpercarboxylic acids in alpha crystalline
form can be formulated in solid compositicns, for example gra-
nulated with the technigues used in the prior art for crystals
of beta type for their use in the detergency and disinfecticn
field. See for example EP 852,259, herein incorporated by re-~
ference.

A further object of the present invention are imido-

~g=




The crystal sizes of alpha formare not critical for
the obtaining of crystals of the beta form hav¢ 1?92007

above nmen- tioned sizes. The im do-al kanpercar boxy |

n al pha crystalline formcan be fornulated in
Wozﬁ(gﬁogi“s%onposi tions, for exanple gra- nul EFQEPW‘T’WW%
techni ques used-in the prior art for crystals of beta
type for their use in the detergency and disinfection
field. See for exanple EP 852 259, herei n i ncor por at ed

ce._ A further ect the resent |

alkgxe arfb%& 1c i3 cf{g fh% tia ﬁg?gp » G GPRES
by 1:*@1?@2@93/&@0@@3 &Irkah@bkm lpexyia:hesamfdsh@fcdzﬁteapon—
dlngrﬁﬁﬁlﬂi | #dven, f @By PQ&@M@!}J &f Beedi éPﬁéﬂdﬂQn f\élgﬁleka-

stalline particles of the correspo

"”‘9 %"fﬁra@& §1pet tioUFEsthin b’é} FiErgat eHrIelfﬁéaleY n‘#qwr #hag
10 miercge moireepre tamblyhanwdd thar ) mipeeh erablpadtastliar

lOWéP%anlgrnb&Jﬂntonerﬁlﬁfcﬁr erably |ower than 8 m cron,
inp rtlcu ar lower than or equal to 2 micron. A

t Fertnsg ebiesE Phe threPEREENHY ERTIIGH CAr @reomEopDsi-
tlom$ orm§ oimicm -dokahfanpebeayboxyldgdasi ds, p&:@ﬁc’dﬂ&m ah

a i 1,lt on contaln

s A LS s VBT S PRI ptfeF ches
Or‘hafv‘i MFtei Feystalding avctbclape havingrsifran 30 mhcmosera-
ge, Prefeer abhy 3@‘:‘!&&ré$‘arbr]e@e'fla559nlovf@} th&n pf(ﬁ %Bhy mo-

t I
re LIRS Shetg LI L LS L

equglortoegporidrory albtaphadf by mofatting pré a@cbl%es@‘éndlng al-
 pha R gReth Aoy The PeAc dcongantration in the” beta

form having sizes S€-of the prior art,
i TPSaPELe6] 6§WC@6H§3F-‘51<PP igesher bﬁt@ o, 0ha%%g sizes

lowsaxpihassetosd pEreempriby Wekghtn based cleBoEB€1+rg§ Zzl.;aerpf

ges PR BIIb! A¥ aqtsdtts theb g Sivon canb Y VheswoFaped
on theafretaltohddsbeempseitpion. singly and unexpectedly
f oundsang, t henAPBLEGATo AL SRS 1G ar St LS 1D BELA 10

2 ueo L havi ng t he above sizes. can or T
s T L O 2 i s bt sucprs
smngéuspeddungmpegtedly found by the Applicant that the cry-
stals in beta form, having the above sizes, can be formulated
~ even in aqueous phase using very reduced amounts of suspending
agents, even less than 1/5 by weight with respect to those
used to prepare the commercial compositions having an aquéous
base containing imido-alkanpercarboxylic acids obtained by the
milling techniques of the prior art.

In particular it is possible to use suspending additi-
ves, for example polymers as xanthan rubber, at concentra-
tions, expressed in percentages by weight from 0.05% to 0.1%
based on the total of the composition, instead of the usual
concentrations of 0.40-0.60% by weight.

The amount of suspending additives which can be used in
said compositions, expressed in percentages by weight on the
total of the composition is from 0.05% to 0.6%, preferably
from 0.05% to 0.1%.
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agents, even less than 1/5 by weight with respect to

those wused to prepare the commerci al con‘positié)ﬂﬁmmyzo07
havi ng an aqueous base contai ni ng
al kanper car boxyl i c aci ds obtained by the
‘NOZWPk?Mﬁb techni ques of the prior art. In BéPF?QﬁWQFm?t
is possible to use suspending additi- ves, for exanple
pol ymers as xant han rubber, at concentra- tions,
expressed in percentages by weight fromO0.05%to 0.1%

ed .on the total of the conposition, instead of the
DO O A B REt P SR S BoR DR PSRES Sven-

tionadpadﬂltﬁve§usﬁendexqmyiédshrﬁ&mtaﬂtschpfémeﬂablysedledted
frorr§ arth @0 'm‘ﬁ%bfxié’ n§n%/e3&p ressed o N iRens mﬁ%ggf Ogéﬁ%en&ht—

the tota nposi ti on |s rom
tlo"t‘f Boe TRt 8t éBnylfféﬂorﬂredesh/%qﬁoemqnees,wag bamdded.

2@BT 10N RO 0934535m1£%036@0330§a5§3'c@ﬁﬁesi&c;rﬁe
n sition e other conve
hydfogvéﬁ Fé?&l mesi Ll ong, L Aons, atﬁ{;%res&fegf épaBF§centages

Ves or exanpl e su
by wedjobgr e§romr dnte hb@,e PRogsichrire ted/ftotahnobntbe  compded~

tionysual concentra- tions useful for the final product
ehgornances can tionally it is possible

e
dd fﬁm?8F6t3%H%03|Pg5ﬁ%ne ydr 658 pe@ifide afmido-
alkaegﬁceﬁﬂhqmwﬂ@nsaceﬁpressedﬂun PeYstell ages sibys WeiEgiteta

formf 69”&1@ 519—35]3%4’ bases Qfud I%% {'n?[:%r];_ Of e sliE gggﬁﬁge in the

N E osj tions obtalnéd from said
lmeaﬁﬁﬂﬁ GPBBXGAY GPAcPRES Gl PRENE YL vARII ne sizes of
baaad fmmpoemtam:avearmgealdowtac}dw&l 0 ﬁ%&sm J.fneSlﬂhE

bleaéﬁa:?rllc? dflglhggctltémglfeigm tth-t | ornv}ggl Cgstggg\gﬂt E%Jé ca:gqaf;es

poi nt
hlghﬁ%aﬁhénlﬁh?ﬁ% OQﬂﬁéﬂéﬁlanﬁlﬁhsthéebnowm ¢ompabimiibhs of

the bPVEf GBSt Sn qs&aqeulafn@&@&hehhgﬁﬂcétheﬂst BOSfom tem-~
onposi tions of the prior

bt ai napl
peraQ 7 9 dbpagcr mogultgf“p%?tlﬁ?é -appl Feati ore aacm‘%”@&nﬂfeﬁil“
Spenﬁmmt @m@tam&satlrﬂ ove ftce npaatsit esns Ass Sabdert RRaAMmuat

used%fn SYe §Bﬁﬂ5’é 1"{-_9_0%@,(:' bE! t\_/ﬁeS %ﬂ%wﬁaﬁ.rglc?oqrgﬁgghé%{%]&{sﬁ?gaﬁ 56in

| ower th used os1tions
aCld?ﬁﬂa$h§IRﬁHﬁéF@&rboxyl|c aci ds of the prior art.

The beta crystalline imido-alkanpercarboxylic acids of
the present invention having the average particle sizes in the
above limits, are obtainable by an advantageous process, fea-
sible on a large scale, safe an& not very expensive, wherein
milling additives are not used, thus avoiding potential bollu-
tions of the imido-alkanpercarboxylic acids.

In said process particles of the imido-
alkanpercarboxylic acid in alpha form, stable at the solid
state but unstable in aqueous dispersion, are first obtained,
then transformed, as described, into the stable beta form.

To obtain the imido-alkanperoxycarboxylic acids of for-
mula (I) in the beta crystalline form, having the above sizes,
the peracid particles in the alpha form are suspended in a
stirred aqueous phase and maintained at temperatures from 0°C
to 70°C, preferably from 20°C to 65°C, more preferably from
40°C to 60°C, for a time ranging from 1 minute to 90 minutes,
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The beta crystalline i mdo-al kanpercarboxylic acids of
the present invention having the average parti o Rnuary 2007
sizes in the above limts, are obtainable by an
ageous process, fea- sible on a large scale
woz@og%ﬁgﬂéznd not very expensive, wherein m ﬁg;pﬁﬁzoosmo‘fsns
additives are not used, thus avoiding potential pollu-
. _tions_of the im db-al kanpercarboxylic acids. In said
process particles of the imdo- al kanpercarboxylic
cid.in_al pha fqrng stable at the solid state but
Pre-{lf’r@?’&m EP L ddausesitsh &P sPEpUt efve mpEe shrafisrabhedt rom
20 nimemetr ansé Dmimdieas descri bed, into the stable beta

f btaip .t heei pi do- boxy! | id
of! purthel? Bt 16c | B AL YR PN SR
for ¢ fe aBESRAEIYEY of Hdnigleradkanprraxyehelsokyl iicheacildgha £

forrfullam @ne raispen@adeicled i | tHEL 0y BN QUS sRPRRBE AN 1y,
fromQ to 70C, preferably

. mai nt.al ned at .t enper.at

said BEHC8HE Cortai cIRTHE $plTeritl \wepstn 400 10 60C. for

I) apeirpEidapnidmginf tom preagenee ofoh9Orogerutpespxidd lar of

' J%nU%E¥08907ac¥E)ZQQQ&QQZ§52achléﬁ§g¥§%ﬁggzsogomprised
pref er abl ofromlg thqéfs to, 60 mnutes, nore .
plb&tgFﬁﬁlé Frafd 2B Gn ot et t B hilkanearboxyliict Heyid
obrectirsbr tdt qimebbatby meartiion b8: a process for the
pr. i i 4 do- nperoxycar boxyli c aci ds of
fg?%g{%EP??rEg%iﬂ%q%%gPFgles in the al pha crystalline
form said process conprising the follow ng steps: 1)
peroxi dation in the presence of hydrogen peroxide and
of a strong acid generally at tenperatures conprised
bet ween 5C and 50C, of an| i m do-al kancarboxylic acid
precur sor obtai nabl e by action of: a) an anhydride
of formula: O A YO or éts correspondi ng acids, A
bei ng as above, wth ) am noaci d of fornul a:

O
or its corresponding acids, A being as above,
with
bl) an aminoacid of formula:
O
H,N-X-C-OH

X being as above,
or
b2) a lactam of general formula:

Y having the meanings of X, preferably a C3~Cis al-
kylene;
c) water;
at temperatures in the range 100°C-250°C, under pressure
-12- - |




0 H2N-X-C-OH X being as above, or b2) a | actam of

general formula: H Y -OY having the meanl ng@%uggyzom

preferably a C3-Cig al- kylene; c) water;

atures in the range 100C-250C, undeg res ure
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of an inert gas from1l to 30 bar (0.1-3 MPa), for
. teac- tion tines from1l to 20 hours; 11) obtaining of

a nelted phase of eutectic conposition of the

i m do- al kanp eroxzf/'car boxylic acids of fornula (1) by

h&4t PRgIREEUGFENSTOR } iFnalePast (Sal YBRYei BRF wismicH

tlt&onC‘DIli’p)és%tﬁoﬁLOtLl tlo e tHong s ; sal d eut ecti c haV| ng a
nor e

R L g e R
t ﬁéeném@@@"@k!@a\@ﬁéomowlegt acidg ofofmpusilei di)f bem
th@abﬂh@@%s@%ﬂ@@@ﬁ ﬂh%@eraﬂﬂ gﬁf@\g@rg&m@furtﬂq the

orga e_cont aj t
aFESHS%?%a?OQ&&Me AR 2 CoNTHIS rfb|GOS i
oitgani enphaselandasitsaoldi ng mbréhéharphtaﬁ:e nedleksedf wa-

heegipPepddiy mptiabl e at the solid state (but wunstable
at contact with water), as above. Said quench of step

LID)) 9pPafatifn pFB%sEh%aﬁeBEe‘éaPrgPPéﬁ 8hese nofarubgstic
wayspo $3ari cex &aph et Hyy Uirllappedgactyk@usmphhgél Q‘{r&ﬁme%ove—

se ¢of, eut ect |t| in | | ge
p,t_lg %efr tqh%enceﬁlee%t h&g&%ﬁ %Q‘lesxanp atlﬁén%lr E H“f’r&o
cel ¥anparse rbanybic st9idri ng, having a tenperature for
eaga@iﬁ)&re ¢ O e h@@@eé%%amco%%'s@ QﬁﬁyoEﬁﬁ]ﬁhBh@f the
IS easl

f"za e elleléiI l]!agglrrlmrlfa, stab{e at the solid yst%tlee(but
unstable at contact with water), as above.

Said quench of step IV) of the process can be car-
ried out in various ways. For example by dripping the
melted organic phase of eutectic composition in liguid
nitrogen. Another quench method is for example the drip-
ping in cold water, under stirring, having a temperature
for example lower than 15°C. To obtain only the alpha
form, the skilled man of the field is easily able to de-
termine the most suitable temperature, keeping in mind
that as the temperature increases, the beta form can be
contemporaneously obtained together with the alpha form.
Another quench method is the percolation of the melted
phase on one, for example metal, surface or on two, for
example metal, surfaces coupled and cooled at temperatu-
res lower than 30°C.

In step I) the ratio by moles generally between a/(bl or
b2)/c is in the range 1/0.8:1.2/0.5:3. Preferably the ratio
by moles a/ (bl or b2)/c is comprised  between
1/1.01:1.1/0.5:2.5, more preferably between 1/1.05:1.1/1-2.

In step I) it is preferred to react the anhydride a), or
the corresponding acid, with the lactam b2).

' Among the compounds of class al) the following anhydri-
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term ne the nost suitable tenperature, keeping in m nd

that as the tenperature increases, the beta forgygany 2007

be contenporaneously obtai ned together with the al pha
Anot her quench nethod is the percol ation of

= t he
WOZ%@%? phase on one, for exanple metal , PSUFPABAIEP on
two, for exanple netal, surfaces coupled and cool ed
at tenperatu- res lower than 30C. In step |I) the ratio
by nol es generally between a/ (bl or b2)/c is in the
' de rang?hl/o 8:1.2/0 3. Preferably the ratio by npoles
SaPfb 8&857?%9?@%&@%& %t Reeentioned: succinic,
glugdriic0imaléi@,. @ llivie, phefhendb| ypheimEdntic and al-~
1/3.0 1- t df. i I d
L b s et L Ehideide, AREELEEITCEAE BRBRc

a“hYQﬁﬁﬁinPEZFhe/Hﬁﬁﬂjlﬁﬁeaﬁﬁﬁﬁﬁﬁh@@eéf class al) the
f@l:r}og\g Bfe aBba/?@Er I3b1) h’bm@odﬁ:ﬂ]&laﬂye Mlog\i‘ﬁbZQ%é K0 e
or the corres ng aci ds can
tlorggrrrer?t?n % %rglxg’cg%uct:jyﬁc%g Ofnuggrar%lnd?rglislrégnlc, omega-
anigqqapgpPiit ard qmﬂgﬁaﬁmenokgunmmembud$c and al - kyl- or
almﬁgl t BAICEop SuriBhYEr kdgss Fiszeyf elrtaféla)ﬁ bEeQOm{éaC as

i de _or al i ar.e us Anon
pre A e O e P Ry RSie o RPSH | B
prolanign- and nongayliac ro baegmn, arpsovah-erdranilactane(ErL) is

pargy@umgggprﬁyéféyygdonega am nol auric acids. Anong the
unds_ of  cl ass bZZ) it can be nmentioned as
I

prE éﬁg? kY gEmBER 1 f bl PR nkemRRIAtaCEi 61 iidorfdie range
130°epaBbo0-oad theobaet amrankresegas | sy @ agkam

PAEr R PR BBke, TITR) shlref et ate bty PR Tn g0
Cﬁcllecr@rlee@@eéﬁéabhxe Cb‘h@é&url@ beefesaby adde8 barmakat euhe

s:.erelﬁﬂeoéulﬁe&ﬁleh): e§@§i’c§i’ttlsonp6§f @ﬁ@tﬂﬂ()dGH%ClZ and
preferab preferably added to

%Ig‘é ]e%St sﬁoé PR & ué‘ﬁt dﬁ%?’b‘)aedjatlpoﬁh%fp%wt ap-
plicgcoducEP The, B”&%tnsotlvaen:tane nsieethe asppldsenicbedren thbe

mostpéﬁﬂ‘iblaeo tPkLER '&'ﬂt 7%9&?2%? \Het %@%ogzé}gg%:g{n :OE)e ra-

Applicant, aret sul carr
tion _

successi ve per oXi dat | on opera

Among imido-~alkanpercarboxylic acids it can be mentioned

the phthalimido-peracetic acid, nghthalimido peroxyhexanoic
acid, 3-phthalimido-perpropionic acid, 4-phthalimido-
perbutyric acid, 2-phthalimido-diperglutaric  acid, 2-

phthalimideo~dipersuccinic = acid, 3-phthalimido-perbutyric
acid, 2-phthalimido-perpropionic acid, 3-phthalimido-
diperadipic acid, naphthalimido-peracetic acid, 2=

phthalimido-monopersuccinic acid.

In step II) to reduce the amount of water, sequestrants
can be added in the aqueous phase. For example there can be
mentioned hydroxycarboxylic acids, as citric acid: amino-
policarboxylic acids, as ethylendiaminotetramethylphosphonic
acid (EDTMP); pyridincarboxylic acids, such as dipicolinic
acid; polyphosphonic acids, for example l-hydroxy-ethyliden-
1,1-diphosphonic acid (HEDP).
| Crystalline imido-alkanperoxycarboxylic acids of alpha
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tion. Among i m do-al kanpercarboxylic acids it can be
mentioned the phthalim do-peracetic acid, 9 January 2007
E- pht hal i m do peroxyhexanoi ¢ acid,

- BbL al i m do- perpropionic acid, 4-phthali -
WOZ%“&’.B@ %\/H c acid, 2-phthalim do- d| per gl utg T 2§?§(°&7,3032-
pht hal i m do- di per succi ni ¢ acid,

3- pht hal i m do- perbutyric aci d, o
2- pht hal i m do- per propi oni ¢ acid, 3-phthalimdo-
[ oY bth m_ do- per agetic
o e iy RO PRy % F8bef FF) Fpe “solic
Stag%‘d@% $Hed aanslineheyf Glesaady siequeisqmeahat s:hemaalbes athdeud
thelihnteh@rﬁgtlﬁpltﬁxaoﬂéigs fiobeexapphe dinekercan He sgonta—
nt i onedfh dr xycar %E%Ilc acids, .as citric aci

neoy ynotra&ﬁ {%ﬁ?goiﬁ | FOrresPUHBe MdickRFRYStals of
-bet4 etaraney e phasphent cviticiad §4EMMR) phpyei di ncar boxylic

agigds, sgpgh a%:h%' pl Q@l | NG ai AE4 O cl}gls¥QfQSp%%m €imido-

acids, for exanple 1- roxy- et hyl
alk%PPPIBFﬁFEEﬁﬂﬁﬁ%lé gepg5(¢ﬁﬂy%ta épy@tgpgtxﬂgulsh themsel-
ves | ficthot Abkan@sranpaabhorlysd i knoagi Astédaldhane- 34i& art

R R e R

rocess
AMOWYLHOE, cagm%@ld aﬁ%t@h@ rgassshyy dfet | guirsiept henbel \ofs

the fr@mréétﬁ)rﬁﬁﬁg Cr¥&hpddiicABnaCi dnen behayd-Qn kb Gy -
aresonta nsforned into the

tr
o T R Ve oty GF5P oFOm SoFde r bRy Crohere on
an %‘tﬁmaﬁet siwizeh gheagbuolsvephaden Adosai dbtahmaite by the

bhai ned; sbak So of anper oxycar boxylic
knowz%h% of grree%éabg%)r?npdtlﬂs?{rlbgg% :‘Jhrl%t hensel - ves from those
faf n

BUCHYCTRE HFowRt REER0ASTBS oPRRinAd dby ahe inven-

tlon( Mpebtagy bfrdahe aﬂyprcayemd)l a.mlalbnglmmo&ye%m@tﬂﬁhe
or e

ower of addl ti_ves, necess
aCldS !\ﬁ e oliLgE e cor?}é ERGiRgC %ﬂ:ﬁocgi gxglty‘l’hére
more, rﬁ GCEW%mEéa@xV-hec&F:Mé&@'ls colabanmedr ysB:tcaJIrslmcﬁ bet ahe

methf:@é”bﬁf th@epkiwlenéi‘tpnalr‘s%v%norterﬁg %\fe ﬁgﬁbéétiegﬁal and

han th bt
isifiEFRIAN RELRGEY of 1R Lo Fir Uy eGPy iRrEians vt 4pem

tempgnatisten (ﬂér"mzﬂn‘t@i redabyldwee iBMparatiiz@d.process from

CRYSt@lihl NnecHd 9z 3b&anRer @XYSAr RRXYIIS 4o- -alkanperoxy-
carboxylic acids in beta form of the invention are of particu-
lar interest since they require lower amounts of chemical ad-
ditives for obtaining compositions of commercial interest sta-
ble in the time. Furthermore they do not need chemical process
auxiliary agents as described in the prior art for the fine
milling of crystalline imido-alkanperoxycarboxylic acids. Be-
sides, they can be obtained also on an industrial scale with
simplified processes and with reduced investment and working
costs.

The imido-alkanperoxycarboxylic acids in the invention
alpha crystalline form are stable in the time, even in case of
prolonged storage, and subjected to the above described pro-
cess they are spontaneously transformed into microcrystals of
beta form, having the above average sizes and the desired cha-
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acids in alpha form besides the specific bl each
activity, are nore effective than the crystal 9 january 2007
obt ai ned according to the nethods of the prior art
n terms of antibacterial and dISI
woz(ﬁ] lp(l%ézty, especially in the applications (;1?1&%@03{%07303
tenperature (15C- 25C) or at | ower tenperatures.
..said, the microcrystals of the imdo- alkanperoxy-
carboxyllc aC| ds in beta formof the invention are of
- interest since % requi re | ower anounts
rac erflc?ﬁéﬁ?c T 58S BFERY2ELPBr Obut PREA B QBT &SI EPOYR dsf-
scridmdnercial interest sta- ble in the tine. Furthernnre
t d e al; I age
Qo B e P er S S PROCERS L b BB R
Hﬂ%ﬁ§t5P?|%ﬂ¥qnﬁF8% alkanperoxycarboxyllc aci ds. Be-
EXAMHIdeSA they can be obtai ned al so on an industri al
S h I|f|ed ocesse dvvlthre uced
PAP %’ EF%% Cnd WP R ngt cost %ﬁ@f form by = mass-
Cryﬁtﬁ#ééz%ﬂ4Gﬂ1peroxycarboxyl|c acids in the invention

alypbamer ¥t abki me-NokrBH AL SE a'hh%rloﬁu}é‘ed}éc{@' oMem isn
to the above

o LT SR UL RE Sae  Spisht MRS S PP BT odec

Zettlont BERP crldidPy st at s igft robeted fior m Zhavmm9at:het@cbm&ker

ggage @Igﬁso@rl@ theges
squt gnugr ‘ 2004/3 og‘%b %@558%3?8‘875% ‘$oTutidn
is heated -P b:ﬂi-i er'®sti c§¢rlthy mfepavatabhingf PAP of
technmnpbsdégm@s (Aasimbove Blgrecser bedpeTherd olddaw, ngt 1s

I a no ve_ . purpo
puc SHRE 524 LAE PR 000D LLTLE B4 S PURCRES L1
meltépgsial ¢nesteer nwlbl,ﬁhmt@écesc pﬂt@@@lWheznatthensg@tﬂemntempe»
ratuﬁ@%ﬂ@é@'dg&@ﬂ Y81 £1vaMeC bePHREL T B %gdt%s £ ShpRlra-
upp

roxyet hyl i den: di shonlcac:ld (HE I er
t“fesg' by {%% 1 %‘Eiég eS| meﬁaa‘a@é@% e purgpnic
phaspackened neakier Pﬁq@mmdlm whtanwatdd eindv alhee Lebie
phas80t LOMANG LACHSPLML | Ofe stirring is reduced to 20 rpm

and the evident separation of the two phases with the heavier

organic phase which gathers on the bottom is obtained.

About 250 ml of liquid nitrogen are drawn in a Dewar
vessel, and a magnetic anchor is immersed therein to stir the
liquid with a magnetic stirrer, positioning this vessel imme-
diately under the outlet valve of the jacketed beaker céntai—
ning on the bottom the melted organic phase.

The bottom valve of this is élowly opened and the melted
liquid is let drip in the liquid nitrogen phase. The opera-
tion is interrupted as soon as the upper level of the melted
organic phase in the jacketed beaker approaches the bottom
valve. The solidified PAP is separated from the still liguid
nitrogen, taking the solid with a round spatula, and transfer-
- ring it into a small plastic tank resistant to low temperatu-
res.

After having conditioned again the product at the room
temperature, the PAP granules are dried by drying under wva-
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I's heated up to about 78C. Then 100 g of crystalline

PAP of technical degree (Ausinont, Eureco(r) V¥ yaspsdy 2007

are added. It is put under stlrrlng at the rate of

50 rpmand the PAP nelting is ex h

WOZ@EE%S%I ace when the systemtenpe- raturggf/%lgzg%m\g@“g

to a value of about 78C. At this tenpera- ture the two
....foroed liquid phases, respectively the organic phase

for med by the PAP eutectic with water and the aqueous

uIt transparent. The stirring.is reduced to
0 S AT AL B Gh M BpaPh: ROk T MM P B hase

thami 2dvct h@hbeapkeimerdr gastighipgaseowhi gb @abher&ygﬁali‘ﬁle
rogen

bot t i S. obt ai 250 ui d ni
SRR S RIS L gl s S IR L SN
frafetheSmedt rohersy N (IR/ S | ted:l’tre.qulesqurrﬁe Wobha ingthgapeédiora

idersdilfy €he PQa! iEQRLNY this vessel imme- diately under
the outl et "val ve of the jacketed beaker contai- fling

X Ryt faPhEEt difake 2hel( e%l HYati- prAaserpimed Beedwmlet
at Q/@I;gve 9 .4 hjoggy s slowy opened and the nelted Iiquid
let dripin the liquid nitrogen phase. The opera-
IR/ % tomiral| ek it R0 R LS TP RO piter thee vl 0 Tofl 7 Re
cn™ nebted (amtiganiue phegseals: tiissdpeket edt bgaker3so0 lower
tharfa%pr oaches the bottom valve. The solidified PAP is
érated fromthe still liquid nitrogen, taking the
EXADE’&:Eu dBwigarparabiive) spatul a, and transfer- ring it into

PAP q;z%gﬁab:htmrasiﬂ %etanlgrw@aﬁtﬁet £hen | QW s@AR{ A Uro P Sf
condi ti oneghb? N the product at the room

Vi
the tpgﬁﬁgr%]f 239 Faz® Wsﬁla oé’re dried by drying
uMerlMallallﬁ @pgapbimy 200Frdi@Q 20044B874b2cedure of

Exaﬂ%?E/EEZOERy(HEZ%Qé Gfﬁgﬁldabhﬁggufo%@%ﬁTﬁgakhéoPi@nghtég

mper at ur e _not |g

tic i EB PR TaBUE ST 0 S0PogkgS (HMPABLNPARLRS ot ThE tem-
pera@hakast espied doyc t hsﬁ'idx ;J%gx Rhbdr %Oéﬂr‘zangn& ?'%?

frared Spectrosco techni ques he obta
tic ghéEten a“iddén’f“??f}ﬁttli?eaa%% fPé{fﬁ?r%%y@ltt 5ol il fica~

tionpeaks §61£H735paﬁﬁtﬂ&h(Eﬁ@mdth&pliﬁﬂldguéﬁéugkéﬁuléﬂ pah-2
duct 1?: %rle%%alltl_:n%s ta%a%' r%g!:hgde%léscrlbeya)él gggg)?gst eptrlegn
31dual water in Example 1A. Also this specimen is characteri-
zed by the X Ray Diffraction and the Surface Infrared Spectro-

scopy techniques. The obtained spectra identify the beta form.
X Rays: typical peaks at 18.0 and 18.7 and no typical quadru-

" plet at 24.2 - 25.0 [o29].
IR/S: typical peak with maximum absorption in the 1699-1704
cm™'  zone (anhydrous crystals: absorption at 3450-3500 lower
than 3%).
EXAMPLE 1C (comparative)
'Example 1B has been repeated but by using water cooled

at 15°C. The results are equal to those obtained in Example

1B.

EXAMPLE 2A

PAP preparation of beta microcrystalline form starting from
PAP of alpha crystalline form | '
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cm 1 zone (anhydrous crystal s: absorption at 3450-3500
lower than 5% . EXAVPLE 1B (conparative) PAP 9 january 2007
preparation O beta crystalline form(crystalline fofrm

W029J41097t4§|e prior art) by mass-crystallizati g@ﬁ%’zgﬂ%ﬂpms

Initially operating according to the pro

Exanpl e 1A, the nelted organic phase forned by the PAP
eutec- tic with water is fed to a beaker contai ning
water at the tem perature of about 40C, and kept

ur}.qler Sc;éake'rng;m}ﬁne%?c?el;wg ethél S%t E%?%fx@pda?l o%ueotul,]s

magnet i ¢ _anchor
dlSE@éleLans@%aalaﬁaoﬁrﬁ'ﬁBﬁHw |HAaunla d@rh@egqaéme@rww@ at

5% tf!,ucmtelgﬁt dcbfd ij}BMlts?pkbﬁﬁeﬁﬂe b@feati@ﬁlqiecaﬁrqn{;ﬁg ho 6@'8%;3

Sl.dua 1 N SO IS Specl
mindrdihE3 SO ae S oBe PXETRL SelBped) Sni LR PET T
ringSwifthcan |arfabar ednGpe crgoet §¢ohi rrechn$Quepm Fheantifo-
am :@otl@bnsgd spasiy ?pmdSEtgény&%néeh@séaQJJf@ sKsRays:»

[ eaks_a % 18.7 and no typical qua ru-
g 0% %YS&Flgﬁ ne PAB G glphp. fPEPS: of iR CpbakewWigsh (ti-
tre: nﬁﬂ|aarnhﬂmaogpavemagawsthes1H%§%ek76ﬁancrndlmaenfn After

.anhydrous_cr als b n at 3450- 3500 wer
10 RRREIRE SHRERLE S Qoo Eroly T BamTeves T 1sben
thermepeat ad Hatth bzyd uswnngabm mleﬁdaozatlsli@ang_fl@:red in
I Lo ith i i

T A R R T T
the f%ﬁﬁ‘ﬂét%ﬁwﬂg\nﬁiﬁém IpAPhef swmlgnygpalthmleerfmwg (34
so0lif ﬂﬁé@@roh 2997dyﬁ@d%§}066@9&145.% BQIéEP%OO%/oQQ@@@eﬂ w8

beak a therpostatic an_agueou
nourge S8 AR OE b MIAIPR] Bhbriah dve pivaesagt
cleaWaltmuxﬁ phEee byt wei ghteothdhAEOPsbprwqmnmedgvbg afttdizn @ 0
dayst954ﬁifée@ of de- mneralized water at the

eratyre of 50C, kept under stir- ring with an
ggo%a RInEghRt AR, AaFPe BT ppRPEEL R ifigh SRT

ticaDBmi6foarubel, BB0 I SE0 StighaChantidiest apiksr X heAStand
pap %@yggéls disperéed in the water have average sizes lower

than 10 micron, in particular lower than 2 micron. These mi-

crocrystals, recovered and studied by means of the analytical

techniques of Example 1, show the same characteristics of beta

form crystals and no longer those of the starting alpha form

crystals.

EXAMPLE 2B {(comparative)

Repetition of Example 2A but by starting from crystalline PAP

in beta form.

' An aqueous dispersicon of crystalline PAP in deminerali-
zed water at 5% by weight of PAP is prepared, as described in
Example 2A, by adding to 471.9% ml of demineralized water 500
pprt of antifoam DB 100 and 1000 ppm of surfactant Hostapur®
SAS and 28.1 g of crystalline PAP in beta form of technical
degree (titre: 89 %), having average sizes higher than 100 mi-
cron, in particular 80% of the particles being comprised
between 100 and 200 micron. After 10 minutes of stirring at
50°C, the beaker is removed and the suspension is transferred
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g of crystalline PAP in al pha form of technical
degree (ti- tre: 94.3% having average sizes highgbary 2007
than 100 micron. After 10 mnutes of stirring at 50

wozﬁdél gaker is removed fromthe thernost %i‘/ﬁp‘.’ﬁ ddan@gld
e aqueous suspension is transferred in "a“graduated

cylinder. It is let rest at roomtenperature in the
graduated cylinder. In the suspension no thickenining
of solid phase on the cylinder bottomis observed,

intPA Bralh&ted V@llhﬁ@fs :?g‘q'_x?fElt Pﬂ? ?@ur ’regag %ter 10

. Separ ation of Eer nat ant p as
minuteRe e R APRy LGBIARE UED ein a#hee@rméuatmwﬂenderf it

is obekirced. t@ﬂ&l&aﬂpé@aifatiahdoﬂ@@llp&zcﬂé% $l@Bous pha-
e t P: c r QSco0 50 .a

se P RUE L B o RnsPiatdis Mot R RRe' 2o e en 0t

preqlﬁ’ltihéev\ml eth%abﬁett@mer 5@@ Ssepesatiorerct tthan stpemmataot,

aquelolsPBRAS S UliRireb O¥BTa AcBEN 2 MO SFORo dBBS&HIN 708 of the
tota’ 95 %ﬁt al s, recovered and studi ed by neans of the
nXP§7 %al techniques of Exanple 1, show the same

c Barsadtidr spetDeenof eBendned dryn optistadl siandsaupe argeny
the tmﬁlaneg hfenSikhl 19 ak etaal;, L Qﬁﬁéféstziérﬁaut %@W&%_

é arative) Repetition o
Stal§t BRY$ ‘?hraélﬁ?ér%/’szteél PPﬁePqulﬁsb@%Hl fr@rsﬁﬁcmf-o tho-

se odqtreustalitipgr shAprcrgkralysimlddtaesBAR. i n deninerali -
ed yater at 5% by wei ght of PAP is prepared, as

——gescf bed in Exanple 2A, by adding to 471.9 m of

Dissgént ber aaratzee@f\/\/a%rcm@alppﬁf obetnticroanads dD@EAMchi-

croc%?@@am g Of hestsr ff@%ﬁlaabté’f}?écﬂwoan papSAsy &t 8,71 4 ok
£ ‘¥st alli ne éP E\a formof technical degree
Orm(f‘ FPE 1@9 xﬂ‘ﬁ& g average sizes higher than 100
mh- tesbnisi ¢EI].’IaIEtiI out afoB80thof dédeempanti®l ast hdengiis-

soluEQ&P”cﬁﬁéj Retyrer 109, andy 20 5@ Cdi dré{]g cr:e%gcal&inﬁd

nut es of Stll‘l‘lnq:r at”~ 50C, beaker
PAP P@S@ué&@ﬁéroﬁe?%eq lé(ﬁ%ﬁ’erorfed:rystslg 3R uBLgrFOVELaNe

(sué@Oﬂoﬂ&@éﬁ%ﬁnPW/mQﬂw Q87BAB imtwetd Qbﬂﬂ}ia&ﬁﬂalned as
cronCHT 785D OITLE A el LSO SULET L0, LIS,
prepaéerb@élhveatehéla@Ileara sJe(ba’r atalrdnevﬁ ands lipe? natemstan-
dard 28&€OMferRNBase, free from bleach aditives (detergent IEC
type B, with phosphates - Publication IEC 60,456}, kept under
stirring and thermostated at the temperature of 40°C.

Successive samples of{ liquid phase, carefully filtered
on filter of 0.45 micron, are drawn and the PAP concentration
in solution is determined by HPLC.

The necessary times for the dissolution of 90% of the
crystalline PAP initially dispersed in the aqueous solution
are of 30 and 15 minutes respectively for the used crystals
and microcrystals of PAP in beta form.

Said times are determined by drawing some curves report-
ing in ordinate the PAP concéntration dissolved in the aqueous
phase (determined by HPLC) and in abscissae the sample drawing
time, taking as 100% the PAP concentration asymptotically ob-

tained at infinite time.
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se for 60%of the total volunme and the sedi nentation
of a precipitate on the bottom The separatiom Rhuike007
supernatant aqueous phase increases after 2 hours to
an 70% of the total volune. A so
wozﬂﬂﬁfognu%%d by optical mcroscope and by H@VSF&@%ZOG%
mentioned in Exanple 1A, shows that the cry- stals
have unchanged sizes and properties with respect to
tho- se of the starting PAP crystals in beta form

Ewlpgesl&.@st@sl&t 'J.Qnréﬁéa?cé?i‘ b?Aglgﬁé’r%tlﬁlg?g?];n (geéﬁ an-

hvd g f{/’:{t bcr ocga/sta of” beta bt ai ned
y ’f‘%‘t?mcﬁl@ 2 |P§\P {PAPBLI0%)gr APERESIIEAY 05 EXUHAS
and 2 ckoregstals caiceedlow: funant he dedwem) pdt PAR Of ddie
forrfll SntShal iLn fgbﬂ%x%ﬂ'ggggrmw&lg é%a phygy o

crystalline respec tryst
Litsg oty BRBRPYt a%utl(cgvze%rqp@va@ﬁ EARarAbRY e cfrfdrir‘)reéf
thermoshetad far mheobémpenattuas of rzghckxanpl es 2B and 2A
r vely ne re.of solutiaon ared. wt
\ASFEReY Yeatdlal Tor (LY 3R, s ER Fr e
on fdéf:éFg@ﬁtO HasBiCE¢e afrleoﬁr@‘{f@:a@lmdadhe | RAGS codeert xpriton

in slgiﬁtl%ﬂpﬁ- @.etwt;hjglegh esphates - Pgbl chatl on | Eg )
t under r|ng and .ther nostated at the
%P?ﬁefl)gf:ﬁ S'Eﬁ:rc G VRISAIHFERD of L] e @ the
crysghééene cah%f uhitytafhllyt efiegereed f Lht ehe ohgledis NeIion
are € 40 awWy a_Qd rﬁlﬂﬁtgépﬁgg’%@ceﬂt\;eﬁ& ‘Bgr Lfe Sl%é'ci ' gﬂfstals

determi ned by ecessa rmes fo
and P CEPTRYEALSF CHIRFor Dt Reta ciaray aI I i ne PAP ini t| ally
EXAMBLEpéx sgbmparétievegqueous sol ution are of 30 and 15

d V. or_the .used crystal
Prer L A A B e S o P, PRy phnadiente ba-
sis gedertilvadipy of dbiengespeet ol bésackepativitpg in
oadwgi@ﬁ f&n@é&@@&?eﬁwﬁ@ QR %ﬁé&hé’ Iél% Ghe 108 by

g ﬁﬁueg ?g (determ negT }b{ n absci ssae
e19ffe a%ﬁlé’ed fi b Pr§RfEed: 4 F%f%@tféém hBpAp beta
forme ontkhingatiitohy as yopt otiidcalily o shﬂ:lsﬁqderaﬁly Wyl Bl heégh

flowt biBe midd 9idan 2 {44 -
OWPCTI EP?}OOB/ 60736@%}& 004 AR20984 %dA‘g%dlng then, un
der stirring for 30 minutes at the temperature of 45°C, the

following substances in the indicated amounts, expressed in
percentages by weight on the final composition:

- non-ionic surfactant 2.5%,

- xanthan rubber 0.50%, -

- HEDP 0.1%. |

The obtained dispersion is chemically and physically
stable even  after exposure at the temperature of 35°C in a
stove for 7 days. The initial viscosity of 670 mPa.s becomes
730 mPa.s after 7 days at 35°C.

The bleach activity of said composition is evaulated ac-
cording to a laboratory test, by treatments in combination
with HD detergent (Heavy Duty) at 40°C for 30 minutes, or in
compbination with LD detergent at 30°C (Light Duty) for 30 mi-
nutes, of a set of test cotton tissues dirtied with the fol-
lowing types of artificial dirt EMPA: art. 114 (red wine},
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The previous test is repeated by dispersing 70 ng of
an- hydrous crystalline PAP (base 1000), respecgyﬂﬁh»2007
of crystals and mcrocrystals (sizes |ower than 10

' of PAP in beta form obtained a
Wozﬁé@%%s 2B and 2A respectively, in one ip?lﬁi?&hs&omw
aqueous sol ution, prepared as above, stirred and

thernostated at the tenperature of 25C. d Successive
sanples of liquid phase, carefully filtered on filter

of Log.  Aare  drawn PAP conc tratlon
Sin és]]ozl(%tela naﬁ% %iract erl% n r%squPLg%aﬁJenqw& a?y 9SS
of ?tbr Ghé @lnﬁlséﬁutfﬁﬁndeﬁer@@%bf eheof cioyst’dl knde6PAP (LD

detddydnt ! L¥ssb&NReR39d in the aqueous solution are of 60
m nutes respectively for the used crystals and

E rystals of PAP in beta form EXAMPLE 4A
Repquﬂy¢parafiExﬁmgﬁeepAruﬂﬂngncbﬁstnlhﬁmbcahPF¥H°al@ﬁ§05&ﬁﬂ(3n
hayeng a8 ggf”g‘%ﬁ‘ Q@m c§ér°tl% dhg\?%iag r%l% % lgasw at

o I espect lve
10% 1y ivsg okh &4 uéSEé"%a%”iPs la‘»t prsp@md ‘WéﬂgerQf:ahlbwevePAP

in DAMai fommepatgdtamdImr@rmsnaéﬁlfwt %A%mn®tb§taltﬁ0Ewan®
a o i uent a,

iin{ink L 4R, Sof 1%tg%ﬁ1n%5 B sptont dfip-

tes aﬂfdltrﬁ’@ ttﬁ‘ﬁ‘ﬁer@hureﬂé?rf 45°Eri b ef5®lmhmgn@ubstmcet31eare

addéﬂemﬁﬁrﬁﬁd”ihdﬂéa€5§:ah$ﬁht§(ﬂéiﬁﬁe§9eéub§tEBE@%hﬂd&e%h%
ressed i'n percentages by ‘weight

, |nd|cated nts
welggh Phet H§1 goﬁﬁ@gﬁﬁl - non-ionic surfactant 2.5%
- -nnani¢mupraﬂﬁﬁacL@n609$ HEDP 0. 1% The obt ai ned

- d&gggﬁgﬁcyhgﬁgrcbefagalIy and physically stable even
after exposure at t He tenperature of 35Cin a stove

- fOFDPR QYal®¥: The initial viscosity of 670 nPa.s becones
730emRibta iakterdikpdaysomt 135 Qh&rtl%a@'l?acethcﬁcﬁahyé fas19f,

|d conp tion_is_evau cordin
StabﬁaboFg?or§§#estex@ﬁfo?e%%n%ﬁ?s%?ﬂp%ﬁﬁﬁﬁrﬁapfoﬁ% i £R RD
stovgetffergéntaysealle Dutiyjadt vad@Sficy 8@ H70OubhBs,s dredames

580 mPADS fb?f_tﬂe(%n?\/\ﬁé s L2 detergent at 30C (Light Duty) for
a set of test cotton tissues dirtied

\ngﬁ *Ph%a?fmacma\?mtﬁg# yHeks ofomalatien als devaluawed: by
usingr the ldang raebvei nedtioned0 laboratory test, by treatments

in combination with HD detergent at 40°C for 30 minutes, or in
combination with LD detergent at 30°C for 30 minutes, of a set
of test cotton tissues dirtied with the following types of ar-
tificial dirt EMPA: art. 114 (red wine), art. 167 (tea) and
art. 164 (grass), obtaining a bleach degree of 71, 69.5 and 63
(HD detergent), or 73, 73.5 and 65.5 (LD detergent) respecti-
vely.
EXAMPLE 5
Dissolution rate of the crystalline PAP in beta form present
in liquid compositions having an aqueous basis

Three compoéitions having an aqueous basis of commercial
interest called respectively A, B, C, containing in suspension
PAP crystals in beta form are prepared and the PAP dissolution
times thereof are determined by the methods described in Exam-
ple 3, by dispersing a sample of the single composition to be
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9 January 2007 WO 2004/007452 PCT/ EP2003/007303 art.
167 (tea) and art. 164 (grass), obtaining a whidRnuary 2007
degree of 70, 67.5 and 63 (HD detergent), or of 72

64.5 (LD detergent) respectively
WOZ@'BQ’E%l on of Exanple 4A using crystalli ﬁ%ﬁéﬁ%:%ﬁ
al pha form The sane standard conposition having an
aqueous basis at 10% by wei ght of active PAP is

S aned

prepared with crystalline PAP in alpha form Crystals
are mlled for 5 mnutes with Brown(r M ni pimer, m ||

testady iyt ki treaiti FeLERERY SRTSRATRE M hSUah‘if%Pthlé@ &t
10°R hertiesper adnit .00 456%F stendaakl detagyantbshances Ewam-

ple added Lp.t e@g\:&{"é %% @gﬁ’{énts, expressed in

per cent ages he final composition: - non
| &F’iec tHgpe a’é@fﬁ?ﬂﬂzlg% + Ramhthdh sublssted. 19%he 44EDP

are Geb¥et el phbaknesd $53E61§b@§ is chemcally and

p si cal tabl e, even after exposure at the
#ﬁg‘g%ﬁ}‘/ “35Cin a stove for 7 days. The initial

vrscosﬁﬁyg off TG oPaaiphbefomesof 38ChnPaak dafgree, 7 days

at. 35C; . g’@eg kyfeﬁggtgég; iibb¥rof this formulation is
eval uaig b‘%/fe usi ng the sane above nentioned

| abor a PN 9P4G SAFARRERN S n conbl nation with HD
det er gené @toﬂ@ﬁitifxnam’i@Bnmnut es, or conbi natl on

Wizt hPsg@]!seéq@%t 99 QO&f%t&O Jo %tgoﬁpef cfod ely Qf

test cotton tissues drrtired wth the ypes
of BADUESS iRy alilgpreorENEmirEeRt, 19ker ﬁ@&h\/\ph@? reaha-
16ichlearinnsk ast. 30,3&11(1@{@«53&8 gbtai ah)agsabbécﬁﬁém

e 7 6 n HD det er gent or 73, 73.5
C2gEe%0 . %Eae?%r%%n tem%% FH5 vely. EXAWPLE 5
DrssoPbtabred ampefutm dy ysisaldl itig rPAPn i actbistea PRET @if

P5esSAland M hiQebEi £PMEIOSSCORE DAYING 8N SEUIGHYS ory-
baﬁﬁi Thr ee COQOSIH ons havi ng an aqueous basi s of
F cPaPPeTSicer 8t Ml FRPTUES ATV lgf ep, sigesc, Lower

cohdai X0 ng.drnnsuspensi on  PAP crystals in beta form
. aRS-RiEpargdgand the PAP di ssol ution
- 60 g of PAP of alpha form of technical degree,
- 1.0 g of xanthan rubber,
- 3.4 g of anionic surfactant Hostapur®SAS,
- 0.6 g of antifoam DB100
are dispersed in 935 g of water at 50°C and treated for
5 minutes with Silveréon equipment, then with blade me-
chanical stirrer for 30 minutes at 50°C and subsequently
for 30 minutes at room temperature.
The obtained composition B has a titre in active PAP of
5.0% and a viscosity at 25°C of 300 mPa.s. The PAP cry-
stals dispersed in the agueous phase have sizes lower
than 2 micron.
The composition C is the same comparative composition
described in Example 4A.
With the test to determine the dissolution times at 25°C
of the crystalline PAP contained in the three compositions A,
B and C, the values reported in Table 2 are obtained, wherein
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times thereof are determ ned by the nmethods descri bed

in Exam ple 3, by dispersing a sanple of the sénghev 2007

conposition to be -21 9 January 2007 WO 2004/00745

003/007303 tested in 1 litre of s '

Wozg@gg%d with water having a 10F har dnegéﬁhg’ﬁgyﬁf?s% g

of standard detergent base of Exam ple 3, at the

tenperature of 25C. The three conpositions A, B and C

subjected to the test are respectivel y obtai ned as

fol]ows; .Fprmul PAP fo
Too.o5r Teu@nAda 9gde§r 1 othd" Irfte%eoSS clléiftc h’g% atﬁﬁbglssop‘io
tiom pfspeetivehy cOJ‘-'SLPrBf A&t ahp, 03 ar@i @998%Jfoﬁmhef ®am DB1OD-

angrﬁmdﬁo%uaeéaeﬂq ithe928s 0 ézﬂ‘lu\&%ﬁr at 50C and treated for
nutes by Silverson e then with bl ade

ui pnent
S TIRER) 2BE1 FrEbet o SR AGE e e i CesAEmIed as
desstiiseiquenEkampifeo3.30 m nutes at roomtenperature. The
0 |ty it I i ti
o P At e i ot 135 e, Rt for
the GAP déFéPéu@t%élfs‘é}de i GPMERS LA dorD s apﬁa% elswamélogbtz@%ly
lowdOWeian t BAS t0men ce@uesdear By athdNcBapdRQ t8oRf cCPARF Ofhe
pri@é p%% formof technical degree, 1.0 g of xanthan
‘ b - 3.4 g of anionic surfactant Hostapur(r) SAS,
0.6 ¢ of anti f oam DB100 are di spersed in 935 g of
water at 50C and treated for 5 mnutes with Silverson
equi pnrent, then with bl ade ne- chanical stirrer for 30
m nutes at 50C and subsequently for 30 m nutes at
roomtenperature. The obtai ned conposition B has a
titre in active PAP of 5.0% and a viscosity at 25C of
300 nmPa.s. The PAP cry- stals dispersed in the aqueous
phase have sizes lower than 2 mcron.
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The conposition Cis the sane conparative conposition

described in Exanple 4A. Wth the test to detemnmﬁﬁmyzog7

the dissolution times at 25C of the crystalline PAP
Jjed in the three conpositions A,

‘WOZ&ﬂ@ues reported in Table 2 are obtained, Ewﬁ@ﬁg&%m&@%z
9 January 2007 - WD 2004/ 007452 PCT/ EP2003/ 007303
T98.0, T99.0 and T99.8 show the necessary tinmes for
the dissolu- tion respectively of 98.0% 99.0% and
99. 8% of the PAP initipa@ld ¥y introduced in the test
solution. Said tines and respective percentages are
determined as described in Exanple 3. Fromthe Table

It results that the tine necessary for the PAP
di ssol ution of .the conpositions A and B is undoubt ed
Examplfs fhafotBe tBinfedP equrospedibyn t heteerposhe i oasClof

(whthg ddgﬁean abtaingd fh JRUREN2R9 Tt MR %QQ$/0Q2£€E%es
[.EP2 / 07303 able 1 Exa | es, 4A co

contGHSE2 000/ §RCE03To0Le T BxapLoe A gor ond 18
th@mtﬁgnm@d bm (hebwastiighy) t €515 wsi ngnniotid esirfactant,
lo. 1@@%@9”' agd%&%&&%@% 39 J%%Pﬁﬁh N@l yréllbg&r 10%

on‘p05| tions fornmed non

Anicd Sirra®Rafs, m@l‘ia(f%dHE léspectlvel y the 9
of xanthan rubber and:10% of PAP of the type as

~

1=

indicated in the Tabhle Ex. 4A FE 4B Comp PAP _and

xant han rubber in the conpo- sitji oex. RAP betmx.alkpha
- xanthan rubber (% by weight) Q.5 L Vashing tests
Conposition + HD surfactant Wijte egPee: '

PAP and xanthan rubber in the compo-

sition
- PAP beta alpha
- xanthan rubber (% by weight) 0.5 0.1

Washing tests

Composition + HD surfactant
White degree: .

- art. 114 (red wine) 0 71

- art. 167 (tea) f 67.5 69.5
- art. 164 (grass) | 63 63

Washing tests

Composition + LD surfactant
White degree: i
- art. 114 (red wine) 72 73

- art. 167 (tea) 73 73.5
- art. 164 (grass) 64.5 65.5
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- art. 114 (red wine) 70 71 - art. 167 (tea) 67.5

69.5 - art. 164 (grass) 53 63 Washing tests 9 January 2007

Conposition + LD surfactant Wite degree: - art. 114
ne) 72 73 - art. 167 (tea) 73 73 - 64

WOZE“{"%E?S 64.5 65.5 -24 9 January 2007 Wyt
PCT/ EP2003/ 007303 Table 2 Exanple 5, dissolution rate
of the crystalline PAP present in the liquid
conposi tions having an agueous basis A, B and C
T98.0, T99.0 and T99. 8yghpw4 he times necessary for
the dissolu- tion respectively of 98.0% 99.0% and
99.8% of the PAP ini- tially introduced in the test
solution. T98.0 T99.0 T99.8 "mn mn mn CONMPOSI {1 ONS
A<5720 B<<5<510 C5 15 65 -25 9 January

Exaﬁ@@@ SWDdﬁ@@éiﬁﬂﬁé5%aF@TbEP13@3EQQZ§Q@JQEA@M§ esent
ercar. i.c._acids havin M
| t'@ O%%/%Bh? ? mp\ﬁﬁser &P AT cgf’egqﬁe‘gfsofp&séél Bet édand

'C. fromthe following: RL /2
| Teg.o, T99.0 and Tes.g show the times necessary for the dissolu-

tion respectively of 98.0%, 99.0% and 99.8% of the PAP ini-
tially introduced in the test solution.

Tog.q Tos.0 Ts9.8

| Compositions min min min
A < 5 7 20

B << 5 <5 10

C 5 15 65
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/2 CH(CH2)n-CH /CCQ or RL R NX COOM O
wherein: n is an integer 0, 1 or 2, Rl has oney piuile007
fol |l owi ng nmeani ngs: hydrogen, chlorine, brom ne,

= al kyl, C2-C20 al kenyl, aryl or rvl . _-26
W‘”@%’ﬂ‘gﬁ%ary 2007 WD 2004/ 007452 PCT/ EPZO%%%?D@% s
hydr ogen, chlorine, bromne or a group selected from
the followi ng: -SO3M -CO2M -CO3M or -0OSO3M M has
t he meani ng of hydrogen, an anmmoni um al kal i ne netal,

or- an al kal i ne-earth nmgfzahmgqui val ent, X indicates a
Cl-Cl19 al kyl ene or an .aryl ene;, said
L TraBo st Kre ear BoR e SR R f e AR st al 1 ne

form herein called al pha, stable at storage at the
solid state, but whenndispersed in water is
transfornmed into crystjals of the known crystalline
form of the prior arfj (hergin called beta), stable in
agueous environment, Jsaid ¢rystals of beta
crystalline form ha¥i average sizes | ower than 30
micron, preferably? *h 0O micron, nore
preferably | ower than mcron, in particular |ower
than or equal to 2 mgron; said alpha crystalline
form being characterilded wwth respect to the known
beta crystalline for mPof the prior art due to the
fact that the respective spectra obtained by the X
Ray Diffraction and Surf@ﬁe Infrared Spectroscopy
(IR'S) techniques show, W'th respect to those of the
bet a fehewaifn Bhéndaoat geragicdypaselddtedefiton the

following: |
R1 R2 )
——CH-(CH,) éé R1\b G/R
— 2 n_ ——aia, / — \
or E
R1 ;
R2
N-X-C-OOM
wherein:

n is an integer 0, 1 or 2,

Rl has one of the following meanings: hydrogen,
chlorine, bromine, Ci1-Cz alkyl, Cz-Cy alkenyl, aryl
or alkylaryl,
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spectral imagine at X rays and a typical absorption
shift in the 1697-1707 cm -1 zone by | R/ S t owar®$anuary 2007
hi gher frequencies, of the order of 10 cm1. 2. Acids

ing to claim1, wherein the acid
woz@wﬁ{ﬁﬁrg I m do- per oxyhexanoi ¢ acid in al pha %T:'@Iéztuos(olo?sos

form characterized by the foll ow ng chem co-physica
pa- ranmeters: at X rays: peaks at 17.5 and 19.0 and
quadruplet at 24.2 - 25.0 [20], at IR/ S spectrum

peak Wthh HBXi oagb..aor PER DO dre, t Bordifl - %}12a0%raup
zone, anh t al ha- vin

absor pFFﬁJﬁCE\? é%‘@ oM O P HnetS qg'Han C@?%' 3C0osM or
I m do- abRasper car boxyl ic acids of beta crystalline

Ifo orm RPhaknabl Gudns gssf IRIS e, WAL LM ShAL) L Ofi ne

PCT/ EPPOB3] 073G @ﬁ-kélm%-eraéftm netad} diavg vedeet ai ms

1 2, sai ﬁjn@ﬁcﬁite‘é %chicw betiay1ehgsbal b ne-fiensy havi ng
30 mcron re erably Iovver

ge 1 gwe
t W& n%lo im ggéna anﬁgrﬁ?%cé{ty&t‘}l: &h°8 i thon,?
i r?rﬁéﬁtill:m%nrﬁombméﬁrﬂfamad{leéqaépha,t ost:_ahilecaonstdrage

SQl't' due;@n@mal Q&%t@?nﬂfdts' e nh%@é@p% C%ra*eefyllsc
crystall ormof clains 1-
D LB T Rt Aot O i RS R SERDHne sk

thve dthepgmvcwrtar(@edesm rrfaeldieuobeta)e,l Gtadble in aqueous
CamposbiAdts COIRd 3&%%:51@6 L1 dozal ly%@ﬁff{tpeoxﬂafrﬁ

alds of claim 3 osit1ons acco to claimb
aﬁhﬁ%oﬁgeﬁﬁ@%e517esC%ﬁ%%%lFh%ms Qcé@?éPﬁg PoeEe Ay
Slﬁwer\heﬂﬁdnn the ndemont endorefl PpestalaBoxy| igwaaci €8an 8

rg@gﬁgnfr991g %%@édia%s%éngOSI?$2L§b§%§ 8$n;?t@gcron,
clsai-#s @Wacomﬂ@lﬁgn%um ik imy agemtactegized with
Coappsit | @stRCoinnBety 6F @ im18inWher ah Not henannunt
Ogrt due to the fact that the respective spectra obtained
" by the X Ray Diffraction and Surface Infrared
Spectroscopy (IR/S) technigues show, with respect to
those of the beta form of the same peracid, a different
spectral imagine at X rays and a typical absorption
shift in the 1697-1707 cm™® zone by IR/S towards higher

frequencies, of the order of 10 cm™>.

2. Acids according to claim 1, wherein the acid is e
phthalimido-peroxyvhexancic acid in alpha crystalline
form, characterized by the following chemico-physical pa-
rameters:

- at X rays: peaks at 17.5 and 19.0 and quadruplet at
24.2 - 25.0 {[°29],

- at IR/S spectrum: peak with maximum absorption in
the 1707-1712 cm™ zone, for anhydrous crytals, ha-
ving a water absorption at 3450-3500 cm™ lower than
5%.

3. Imido-alkanpercarboxylic acids of beta crystalline form

' obtainable by dispersing in water crystalline particles
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suspendi ng agent, expressed in concentration by
weight, is from0.05%to 0.6% 10. Conpositi onsJanuary 2007
according to claim9, wherein the anmount of

ing agent is fromO0.05%to 0.1% }&Tmpzooslomsos
‘Wozﬁgﬁggggtlons according to claims 5-10 conprising

surfac- tants, preferably nonionic or anioni c
surfactants. 12. Conpositions according to claim 11
conprising hydrogen peroxide at concentrations by

wed G hetl pheo fofmt ackihgsed cbaimda -pot Qét@fpatrﬁfﬁcles of

| P e preparation o

" srRaaLEine TAECREIR) AVEHECRRE L chan 30
cdhﬁﬁﬁoéﬁfné’r?ﬁ%r?}%ﬂm dwAg tharpd) micrpar oxdwkarirefierably
t hlemmemﬁe gofniBysk 0den faekexhdgrr alwhdf tRaft 6PNGqual

a ég%fl%r aI ly at a tenperature conprised between
Cg’oib an i mdo- al kancarboxylic acid precursor

4. obidiidabrempysitdgos t¢mmwprofsing) amidorhykanpercafrboxylic

f ofddlsain aBshad c%?QHQIMn%OQZrmVQE @%&ﬁgof@zﬁgeferably
PCT/ EP20Q3/ 007303 O or the correspo ng

acifus S ASBEr fif & §a%3cﬁFé35 £oict Fhety uss AR %@e@eé@ency
f @meubas infectHRN- Xi€dH X bei ng as above, or b2) a

5. | achEvet; &%ﬁeréén&%ﬁégg!;a i i YRGS N2 TBE 1195

of pre er ab aI yI ene,

ac1 s of claim

6. Compositions according to claim 5 in aqueous phase.

7. Compositions according to c¢laims 5~6, wherein the con-
tent of percarboxylic acids ranges from 0.5% to 25% by
weight based on the total of‘the composition.

8. Compositions according to claims 5-7 comprising suspen-
ding agents. '

9. Compositions according to claim 8, wherein the amount of
suspending agent, expressed in concentration by weight,
is from 0.05% to 0.6%.

10. Compositions according to claim 9, wherein the amount of
suspending agent is from 0.05% to 0.1%.

11. Compositions according to claims 5-10 comprising surfac-
tants, preferably nonionic or anionic surfactants.

12. Compositions according to claim 11 comprising hydrogen
peroxide at concentrations by weight from 0 to 10% based
on the total.of the composition.

13. Process for the preparation of imido-alkanperoxy-
carboxylic acids of claim 1 comprising the following
steps:

I) peroxidation in the presence of hydrogen peroxide
and of a strong acid generally at a temperature
comprised between 5°-50°C of an imido-
alkancarboxylic acid precursor obtainable by reac-
tion of: ‘

a) an anhydride of formula:
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C) water; at tenperatures in the range 100C- 250C,
under pressure of an inert gas from1l to 30 bayjanh& 2007
re- action tinmes from2 to 20 hours; Il) obtaining o
d phase of eutectic conposition
‘Wozﬁﬁﬁgggglkanperoxycarboxylic aci ds of forgéygﬁﬁfw?ﬁ%@
heati ng a suspension in water of said pera- cids until
the conplete nelting of the solid, said eutectic
havi ng a conposition on a nolar basis of no nore than
two nol es of water/peracig nole; I11) separation of
the nelted organi c phase |¢f eutectic conposition from
t he agqueous phase in bal gnce and recovery of the
nmel ted organi ¢ phase contai ni ng the
i m do- al kanper carboxyl i€ ati d; -29 9 January 2007 WO
2004/ 007452 PCT/ EP20037Q07 I'V) quench of the nelted
phase and obtaining of t phase herein called al pha,
stable at the solid sta- {{e. 14. Process according to
claim 13, wherein in stepllV) the quench is carried
out by dripping the nel t 9 organi c phase of eutectic
conposi ti orod mhki quifedidridaggnacids, i 0eess 26 UHIg
to clahg£&3, wherein in step 1V) the quench is
carried out by dripping in cold water, under
stirrihg] wmdAmigogcienperianmdalower than 15C. 16.
Process according to claim13, wherein in step IV) the
gquench is carried out by rcol ation of the nelted
phase on a netal surfaceTFor on two netal surfaces,
coupl ed and cool ed aHN-Eiperat ures | ower than 30C
17. Process according to clains 13-16, wherein in step
1) the ratf CHEPIndF BB ween a/ (bl or b2)/c is in
the raarge 1/0.8:1.2/0.5:3, preferably said ratio by
nol es b 2) Lc_hel onpr i sed bet ween
1/ 1. 0135 1%.01.3%&385,%%&1%%%%8?’2‘?%% y between 1/1.05:
1.1/1-2. 18. Process adcording to clains 13-17,
wherein in step |) thé anhydride a), or the
corresponding acid is feacted

N
Y/// SN——0

Y having the meanings of X, preferably Ci~Cis
alkylene;
c} water;
at temperatures in the range 100°C-250°C, under
pressure of an inert gas from 1 to 30 bar, for re-
action times from 2 to 20 hours;

II} obtaining of a melted phase of eutectic composition
of the imido-alkanperoxycarboxylic acids of formula
{I) by heating a2 suspension in water of said pera-
cids until the complete melting of the solid, said
eutectic having a composition on a molar basis of no
more than two moles of water/peracid mole;

III) separation of the melted organic phase of eutectic
composition from the aqueous phase in balance and
recovery of the melted organic phase containing the
imido-alkanpercarboxylic acid;
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with the lactam b2). 19. Process according to clains
13-18, wherein the conpounds of the class al) @rfuary2007
selected fromthe follow ng an- hydrides or

woz{?@{oﬁﬁfﬁopndi ng aci ds_: succinic, glutaric, ?%Tﬂoﬁfoﬁms

mellitic, phthalic, pyronellltlc and a
al kenyl - succi nit anhydri des, preferably phthallc an-
hydri de of phthalic acid. 20. Process according to
clainms 13-19, wherein the class bl) conpounds are

selwgct efiehbAMdzhe: He0l hOMigRg: p%g%n@%ﬁﬁ%lﬁg' Gf the
onega- aﬁlﬁnoval eriani ﬁ 9 qu am nocapr ol C

omega- BRFABI ATHT I &614ed ALPIBr o SEakla alortdiengotdd sta-
cl ai nret&3-20, wherein the conpounds of the class b2)

14, arEero%%l %Cta%gof:&% the éxOA;JWPstngwh@@E'R lHVEE&J, | fPN€ e
elta- peri one epS| | on- capro act am and
orfﬁJge&CI‘QaLhSm STER] P | - BEPPRINEEL BiRE (TPLyed sorganic
partaseuef| antgcipreienpesit 30 i9 Jaguad ¥ i23Q@gen WO

15. CP%%QQ%“?%&%@ S SRS iR RE B L T
i FIUeREDr AfigearBbes 180T %&hodltmlnm dasgprédi Hatée ranpe

4-s§ilbilling Z%aﬁrr@c @s Sex@p‘@ﬁtﬂir@g 1bRe £ @idrp 153c22,
Ilcaclds are

16 V\lq>r per gr bo
- QRRErRa PEEHT MM HGUD dar albbFEihott SO 1v) the
8-quknhAl merp@ldonyhdmaruﬁrcoaatﬂonaaf the melted phase

PRl i Q- RRfH.RRI 0B C LAC
4-pht hal i m do-p ef% yEICO ag%a metal surfaces, coupled

235t FaPH#A - &@ﬂ@?ﬁf?ﬁ?ﬁﬁ doxer dthan G°Ral i mi do-
17. digrersssciapberdiric, t3- phiihal | 19-d@, parawbyhi §naGitdp 2
pttl}l k {Qéj%ap%rl %gf%e Qu!e%gaglég Ibor b2)/c is in the ran- -
na’ﬁhﬂ-ﬁ%lﬁ’rﬁc?dﬂpér acemzrecfembdy 2a pht feetliiombgomoles a/ (bl

rreaoszzr,s@ocsalmgc cBfb i st be@waﬁS‘ﬁ/ﬁC{&Oﬁd hng £0, o ai e

R BB eb S b L B 1 the

18. | Rrdoeas$ kaoperdiardb oy | ¢dlnias ds-a0, coedepg ﬁ.ﬁ @Itabmﬁ,

ob 5, noa SRR dfig e (5Paes ghlfaq AR " Bacrec
with the lactam

19. Process according to claims 13-18, wherein the compounds
of the class al} are selected from the following an-
hydrides or corresponding acids: succinic, glutaric, ma-
leic, trimellitic, phthalic, pyromellitic and alkyl- or
alkenyl-succinic anhydrides, preferably phthalic an-
hydride of phthalic acid.

20. Process according to claims 13-19, wherein the class bl)
compounds are selected from the following: omega-
aminobutyric, omega-aminovalerianic, omega-aminocaproic
and omega~aminolauric acid.

21. Process according to claims 13-20, wherein the compounds
of the class b2) are selected from the following: gamma-

- pyrrolidone, delta-piperidone, epsilon-caprolactam, and
6mega—laurolactam, epsilon-caprolactam (CPL) is particu-
larly preferred. |
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13-24 are suspended in a stirred aqueous phase and
mai n- tained at a tenperature fromOC to 75C, 9 january 2007
preferably from20C to 70C, nore preferaly from 40C

woz‘b&m@%&for a time ranging from1l mnute gg %%0 /007303

22.

- 23.

24,

25.

26.

27.

28,

m nutes, preferably from 10 mnutes to mnu

nor e peferably from20 mnutes to 45 m nutes. 26 Use
of the im do-al kanper carboxylic acids of clains 1-2
to obtain the corresponding acids in beta form of

Cl@idBesd. a2éori$y otot E;@ailﬁﬁ d@zﬂifameé@&lb%ylétfe 1)
aC| ds of clains 1-2 f claim 4 ggopl each or

A\ sF?ﬁ‘%eC]ﬁté]ffeap]p'ﬁ |Jc%\ ?“F’on%a‘.anS {heand the
| m@@salrleanlpetrlmmaowl 48 dmrds of clai m 3 and of

clggiome s4- ]a%cb'ﬂd?xlufa%‘ R atfs di SLBS ecti on APRAHLa i do-

tions. -
alkanpercarboxyllcaCLds are selected from phthalimido-

peracetic acid, g-phthalimido peroxyhexanoic acid, 3=
phthalimido-perpropionic acid, 4-phthalimido-perbutyric
acid, Z-phthalimido-diperglutaric acid, 2-phthalimido-
dipersuccinic acid, 3-phthalimido~perbutyric acid, 2-
phthalimido-perpropionic acid, 3-phthalimido-diperadipic
acid, naphthalimido-peracetic acid, 2-phthalimidoe-
monopersuccinic acid.

Process according to claims 13-23, wherein in step II)
sequestrants are added in the aqueous phase.

Process to obtain the imido-alkanpercarboxylic acids ac-
cording to claim 3, wherein the peracid particles in the
alpha form obtained according to the process of claims
.13-24 are suspended in a stirred agueous phase and main-
tained at a temperature from 0°C to 75°C, preferably
from 20°C to 70°C, more preferaly from 40°C to 60°C for a
time ranging from 1 minute to 90 minutes, preferably from
10 minutes to 60 minutes, more peferably from 20 minutes
to 45 minutes.

Use of the imido-alkanpercarboxylic acids of claims 1-2
to obtain the corresponding acids in beta form of claim
3. '

Use of the imido-alkanpercarboxylic acids of claims 1-2
and of claim 4 in the bleach or in disinfection applica-
tions.

Use of the imido-alkanpercarboxylic acids of claim 3 and
of claims 4-12 in bleach or in disinfection applica-

tions.
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