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(57) Abstract: A multi-part kit system comprising a souid part A which comprises at least one acetyl donor, a liquid part B in the

& form of an aqueous composition which comprises 3 to 35 wt.% of hydrogen peroxide and one or more parts C, wherein the solid
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part A and/or the part(s) C comprise at least one surtactant selected from the group consisting of anionic surfactants, amphoteric
surfactants and nonionic surfactants, wherein the composition of the parts of the multi-part kit system 1s such, that directly- after
being mixed with each other and water in a specified ratio the pH of the mixture is in the range of 5.5 to 8.
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T Le OF THE INVENTION
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MULTI-PART KIT 2YSTeM FOR THE PREPARATION OF A

DISINFECTANT OF THE PERACETIC ACID TYPE

J

FiIELD OF THE INVENTION

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

The invention reiates 10 a multi-part kit system for the preparation of
a disintectant of the peracetic acid type {peracetic acid disinfectant} and
ihe use thereof In a process for the preparation of a disinfectant of the

10 peracstic acid type.
BACKGROUND OF THE INVENTION

Lisinfecianis of the peracetlic acid type are well-known. They may
pe prepared by mixing acelic acid wilh hydrogen peroxide and letling the

mixture react in agueous medium o vield an agueous sguilibrium

15 peracelic acid solution. However, such aquegus equiibrium peracetic acid

solutions make high demands with regard o shipping and storage

Decause of their oxidizing and corrgsive properties and relalive instability,

which do not allow for ease of shipping in high-concenirate form.

An alternative is the in-situ generation of peracetic acid from a

20 precursor, for examupie, tetraacetyi ethiyiene diamineg {TAED)} and a source
of peroxide, for example, hydrogen peroxide itself and/or a hydrogen
peroxide sgurce, for exampile, inorganic per-salts, such as perborate,

percarbonate, perphosphate, persuifale, and persiiicale salis.

Examples 2 (o © of US 2005/0108881 Al disclose two-part kit

25 systems for the preparation of disinfeciants of the peracetlic acid type. the

two-part kit systems disclosed therein consist in each case ot a part A
COMpPrsing an acelyt donor and a part B comprising a hydrogen peroxide

sgiution that may contain potassium acelate.
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SUMMARY OF THE INVENTION

666666666666666666666666666666666666666666666666666666666666666666666666666666666666666

The present invention provides an easy-to-use muiti-part kit system

for the preparation of a disinfecliant of the peracetic acid type which is

distinguished by not only a fong snelf life of its parts of, for exampie, 18 {0

(37

24 months and more, butl alsg a short activation time even at low
temperatures, as may prevail, for example, in a farm environment in
particular in the cold time of the year. Peracelic acid disinfectants

prepared from tne mulli-part Kit system of the present invention are

10 distinguished by good stgrage stability.

Accordingly, the present invention provides a muiti-part kit system,
for example, a two- or three-pari kit system comprising a solid part A
which comprises al least one acetyl aonor, a iquid part B in the form of an

agueous composiion which comprises 3 10 35 wi.% {(weight-% ), preterably

15 510 10 wi.% of hydrogen peroxide (hereinafler for brevily purposes also
catled "hguid part B7) and, optionaily, one or more parts C, wherain (a) the

soiid part A or the oplional pari{s} C or {b) the solid part A and ihe oplional

part{s} C, comprise al least gne surfactant selected from the group
consisting of anionic surfactants, amphoteric (zwitlerionic) surfacianis and

20 nononic surfactants, wherein the compaostition of the parts of the muiti-part
Kit system is such, that directly afler being mixed with each other ang

water in a specified ratio the pH of the midure 18 in the range of 5.5 10 8.
DETAILED DESCRIPTION OF THE INVENTION

The term "muiti-part kit system” s used in the descriplion and the
25  clams. it means a ki system comprised of several paris which are stored
separate from each other untit being used; t.e., untll the parts are mixed {0
form the peracelic acid disinfectiani.
The term "solid part A" is used in the descriplion and the claims. it
reters to the fact that part A of the muiti-part kit system of the present

30 invention is a solid, although it 18 possibie that not all of iis constifuenis are

soiid. The solid part A may be in ihe form of a flowabkle powder or it may
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take the torm of peliets or ablels, for example. The solid nature of part A
atlows for its easy dosing when mixing i with the liguid part B, the oplional
part(s) C and water in the specified ratio {0 prepare ihe peracelic acia

qisinteciant.

(37

The term "whersin the composition of the parts of the muili-part kit
sysiem is such, that directly after being mixed with each other ang water in
a specified ratio, the pH of the mixiure is in the range of 5.0 10 & 18 used In
the descnplion and the claims. it refers 1o the fact that, when the paris of
10 the multi-part kit system have been mixed with each other and water in a
specified ralio, an mnitial pH of the mixture; L.e., a pH measured directly
affer mixing, for examupie, within o 10, in particuiar within 10 minutes
affer mbang, in the range of 5.5 {0 8 15 achieved., he pH measurement

can be periormed making use of a conventional pH meler.

15 The term "specified ratio” is used in the description and the ¢laims.
it means the ming ralio 1o be applied when mixing the paris of the muli-
part Kit system and water. That is, there will be a specified ratic pelween
part A and part B and water or between part A and part B and part{s) €
and water. Typically, the specified ratio 1S recommended by the supplier

20 of the muiti-part kit system, {© accommodate the particuiar concentrations

of the components within the part A, part B ang optional part{s} €.

in an embodiment, the present invention provides a multi-part kit

sysiem wiihout any parts (; i.e., a two-part ki system consisting of (i) &
soid part A comprising at least one acelyl donor, for example, 2 {0 80

25  wl.% of at least one acelyl donor, and at least one surfactant selected
from the group consisting of anionic surfactants, amphoteric surfacianis
and nonionic surfacianis, for example, 1 {0 30 wi.% of at least one
surtactant selecied from the group consisting of anionic surfactants,
amphoternc surtacianis and nonionic surfactants, and (i) a liquid part B in

30 the form of an agueous compaosition comprising 3 1o 35 wi.%, preferably 5

to 10 wi.% of hydrogen peroxide, wherein the composition of paris A and
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53 1s such, that directly afler being mixed with each other and water in a

apecified ratio the pH of the mixiure is in the range of 5.5 10 8.

it 13 preferred that ihe two-part Kit sysiem is suppiied (o the userin

(37

the form of two separate recepiacies one of which containing the solid part

A and the other containing the liguid part B, wherein the specified ralio

between parts A and B and water not only ensures that the pH of the
mixture of paris A and B and waler direclly after mixing is in the range of
5.5 10 8 but aiso corresponds to a molar ratic betweean the acetyl groups of
10 the at least one acelyi donor in part A and the hydrogen peroxide in part B
of 4.1 10 1:10, in particular £:1 1o 1:2. Thereiore, in a preferred
embodiment, the present invention provides a two-part kit system

consisting of (i) a solid part A comprising 2 {0 80 wi.% of al least one

acetyl donor and 1 1o 30 wi.% of al least one surfactant selected from the
1S group consisting of anionic surfactants, amphoternc surfactants and
nONIoNIC surfactants and (i) a iguid part B in the form of an agqueous

composition comprsing 3 10 35 wi.%, preferably 5 o 10 wi.% of hydrogen

peroxide, wherein the compaosition of parts A and B is such, thal direclly
after being mixed wilh each other and waler in a specified ratio the pH of
20 the mixture 18 in the range of 5.5 1© 8, and wherein the specified ralio
Detween paris A and B corresponds 1o a molar ratio between the acstyl
groups of the at least one acetyl donor in solid part A and the hydrogen

peroxide in iiguid part B of 4.1 {0 110, in particular 2:1 {0 1.2,

The term "molar ralio between the acetyl groups of the at least one
25  acetyl donor in solid part A and the hydrogen peroxide in liguid part B" is
used in the description and the claims. 1o avoid misunderstandings, ihe
molar ratio is caiculated taking into account all acelyl groups of the at leagst

one acelyl donor in solid part A, irrespective of whsther all or only part of

those acelyl groups are availabie for or do engage in an acetylating

30  reaction in the course of which peracetic acid is formed.
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As already mentioned, although part A of the two- or multi-part kit

system of the present invention is solid, it may comprise liguid

conslituents, for exampie, in a total proportion of up o 20 wi.%. s

(37

nowever preferred that the solid part A comprises only solid constituents.,

The solid part A of the two-part ki sysiem of the present invention

comprises at least one acelyl donor, for example, 2 {0 80 wi.%, particularly
30 1o 60 wt.% of at ieast one acelyi donor, and at least one surfaciant
sgiecied from the group consisting of anonic surfactants, amphoteric

10 surfactants and nonionic surfactants, for example, 1 {0 30 wit.%,
particularly 1 10 15 wi.% of al least one surfactant selected from the group
consisting of anionic surfactants, amphoteric surfactants and nonionic

surtactanis.

it is preferred that the at lsast one acetyl donor s a sglid
15 compound. kExamples of acelyl donors include tetraacetyl ethylene
diamine (TAED), acelyl salicylic acid, pentaacetyigiucose,

tetraacetyigiycolurni, N-acetyl caprolactam, diacetin, iriacetin, acetyl triethyl

cilrate and 1,5-diaceliyl-2,4-dioxo~-hexahydro-1,3,5-trazine. TARD Is
preferred as acetyl donor. in a preferred embodiment part A comprises 30
20 {0 60 wi.% of TAED, wherein it is especially preferred that the TAED 18 the

only acetyl donor.

it is preferred that the al least gne surfactant is a solid compound or

a sohd maierial. For example, it may aiso take the form of a waxy

compound or matenal or the form of a iguid compound or matenal which
25  has been encapsulated with, for example, norganic carrers, such as

silica, zeoliles, or organic agents, such as starch, celiulose, gum, hipids

and proteins. The al least one surfaciani is selecied from ihe group

consisting of anionic surfactants, amphoteric surfaciants and nonionic

surtactants. bExamples of anionic surfactants include sodium alkyl sultates
30 and sodium alkyl benzene suifonic acids. bxamples of commercialiy

available anionic surfactants thal can be used in part A include Utapoi®
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TEP2 P from Unger Fabrikker AS, Hostapur® SAS 60 from Clarnant,
Utaryl® DL 85 from Biachem Specialities Lid, Marion® ARL from The
While Sea and Baitic Co. Lid. and Marion® AS3 from Surfachem Lid, In

case ihe multi-part or two-part kit system compnses one or more saits

(37

comprised of organic cations with at least one positively charged nifrogen
atom, for exampie, guaternary ammonium salits, it is preferred not {0 use

anionic surfactants in the parts of the kit system. bxampies of amphoteric

surfactants inciude betaine-, givcinate-, aminopropionate-, amphoacetate-

Pt

10 and imidazoline-based amphotencs. bExamples of commercially availabie
amphotlenc surfactants that can be used in part A include Ampholak® YUk
and Ampholak® XCE both from Akzo Nobel, Amphotenc® SC from
Tomah, Mackam® 20CY from Mcintyre Group and Miratlaine® D40 from
Rhone-FPoulenc. Nonionic surfaciants are preterred. Nonionic surfacianis

1S are in parlicular ones comprising al leasi one polvoxyeihyiene and/or

polyoxypropylene and/or polvoxyethylens/oxypropyiens moiety. Preferred

examples of such nonionic surfactanis inciude polyethoxylaied aicohols, in
particular, polyethoxyiated fatty alcohols. Examples of commercially
availaple nonionic surtaciants that can be uysed in part A inciude Kovol

20 1500, from White Sea and Ballic Company Lid., and Lulensoi® AT 50

from BASE. I may happen that the commercially available surfactanis are

not pure active subsiance and they may contain waler and/or organic
sgivents and/or other auwiitary substances; however, the corrasponding

wil. % specifications made in the description and the claims reter (o active

25 subsiance; i.e., surtactant as such.

Apart irom the at least one acelyl donor and the at least one
surtactant, the solid part A may comprise one or more ¢f the following
optional constituents: solid inorganic dispersants, solid water-soluble
inorganic fillers, solid norganic bases, biocidal compounds ofher than

30 biocidal peroxide compounds and further additives.

The solid part A comprises O 10 10 wi%, preferably 110 S wi% of

one or more solid inorganic dispersants. In case that part A is a powder,

-6 -
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the inorganic dispersant may serve {0 aid flowability of such part A

powder. Examples of solid inorganic dispersants include calcium

phiosphate and sodium phosphate and, in particular, siica. Silica is

(37

avaiiable as a fine powder from many suppliers, either as pyrogenic or as

precipitaied siica. Both types of silica may pe used here,

The solid part A comprises 0 {0 82 wi.%, preferably 40 {0 80 wi.%
of one or more solid water-soluble inorganic filiers. The water-soluble
inorganic fillers are nert with regard o the olher constituents of paris A

10 and B and optionally present pari{s) C; this is true even after the parts
nave been mixed with each other and water. kxamples of water-soluble
inorganic fillers include in particular sodium acelate, sodium suliate,

potassium sulfate and magnesium sulfate.

The solid part A compnses § {0 20 wi.%, preterably £ to 10 wi.% of

1S5 one or more solid Inorganic bases. Exampies of such ingrganic bases
incliude sodium bicarbonate, potassium carbonaie, sodium hydroxiae,

potassium hydroxide and, in particular, sodium carponate.

The solid part A comprises 010 25 wi.%, preferably § 10 10 wi.% of

one or more piocidal compounds other than biocidal peroxide compounas,

20 for example, biocidal phenol compounds and, in particular, biocigal

compounds selected among saits comprised of organic cations with at
least one positively charged nifrogen atom and counteranions selected
from the group consisting of propionates, saccharinates, methosulfales
and halide anions, in particular chionde or bromide. Exampies of biocidal
25  phenol compounds inciude 4-chioro-3-methyi-phenct and sodium salis
thereot, 2-phenyipheno! and sodium saits thereot, p-chioro-m-xyienoi, o-
benzyi-p-chiorophenct and dichiorophen. txampies of such commerciaily
available biocidal phenol compounds that can be used in part A inciuds
Nipacide® PL BP, Nipacide® PUNa, Nipacide® QOFP, Nipacide® SOPP,

30  and Nipacide® BCOP from Clanant, Prevenioi® O kxira from Bavyer and

FOMX® from Thomas Swan & Co. Examples of salts comprising organic
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10

15

20

25

30

cations with at least one positively charged nitrogen atom are
nydrochioride salis of poly{hexamethylenebiguanide) or of chiorhexidine
out also qualernary ammonium sails, such as benzailkonium chiorides,
dialikyigimeinyi ammonium chiondes such as didecyldimethyiammonium
chioride and dilfhydrogenated {allow)dimethyl ammonium chioride,
cocoi{fractionaledbenzyl dimethviammonium chioride, alkylinmethyi
ammaonium chiondes and esierquats. £xamples of such commercially
avaiiable salls that can be used in part A inciuds Bargual® CR50/30,
Barguat® C135, Bargual® DMSHY/B0, Barquat® LB50, Barguat® MB5/80,
Barqual® MS100, Bargual® BRSO, Bardack 22, Bardac® 2240, Bardac®
2270, and Bardac® 2270k from Lonza; Arguad® 16-29, Arquad® 16-50,
Arguad® 2.10-80, Arquad® 2HT-75, Arquad® 2HT-75E, Arquad® 2HT-
7HRG, Arguad® MCB-50, Arguad® MCOB-30, and Arguad® MCB-80(5)
from Akzo Nobel Surfactants; Ammonyx® CETAC, BTOR series and

Stepanguai® senes from Siepan; and bmpigen® BAL senes from

Huntsman. i may happen that the commercially available salis are not
pure active substance and ihey may contain water and/or organic soivents
and/or other auxiliary substances; however, the corresponding wt.%

specificalions made in the description and the claims refer o aclive

subsiance; i.e., the biocidal compound(s) as such.

The solid parl A may comprise one or more further addiives in a
total proportion of, for example, up to 5 wi.%. Examples of such further
additives inciude pulfers such as, for example, alkall phosphales; dyes
and peroxide decomposition stabilizers such as transition metal
seguestenng (complexing, chelaling) agents. kExampies of transilion metal

sequesternng agents comprise compounds having nitrogen and/or oxygen

donors as igands, such as dimethyigivoxime, triazacycivalkans

compounds, especially 1,4, 7-triazacyciononanes {TAUNs) or
dipyridviamine (DPA};, carboxvlic acid dernvatives such as
ginvienediamine-N,N N’ N -letraacelic acid (EDTA} and iis alkail salts,
diethylenetrnamine-N,N,N N N"-pentaacetic acid (D TFPA) and its alkall
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sails, nitrilg-2,2', 2" -tnacetic acid (NTA) and its alkali salls; phosphonic acid

derivatives such as 1,2-diaminocycichexyl tefra{methylene phosphonic
acid) and iis alkali salts, diethylene tnamine penta{methyiens phosphonic
acid) and s alkali salls, ethyiene diamine tetra{methylene phosphonic

acid} and s alkali salls, polyphosphate compounds and their alkali salts.

A preferred solid part A of the two-part Kit system of the present

invention has a composition as oliows:
30 1o 60 wi.% ot acetyi gonor, preferably TAED,
110 15 wi.% of nonionic surfactant, preferably polyethoxyialed alcohol,

0 10 5wl %, preferably 110 5 wi.% of solid ingrganic dispersant, preterably

siica,

0 {0 69 wi.%, preferably 40 to 08 wi.% of water-soluble solid inorganic

filer, preferably sodium acelate or sogium sulfate,

{0 10 wi.% of solid inorganic base, preferably sodium carbonate,

J {0 25 wl.%, preterably 5 {0 10 wi.% of quaternary ammonium chiorids,

ang

0 {0 5 wi.% of one or more further additives selecied from the group

consisiing of bufters, dyes and peroxide decomposiion stabilizers,

wherain the sum of the wit.% {olals 100 wit.%.

An even more preferred solid part A of the two-part Kit system of the

present invention has a composilion as follows:
S0 o 60 wi.% TAED,

110 15 wl.% of polyethoxyiated alcohol, preferably polyvethoxyiated fally

alcohol,

3 {0 5 wt.%, preferably 1 {o § wi.% of solid inorganic dispersant, preferably

siica,
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0 1o 89 wit.%, preferably 40 {0 69 wi.% of walter-soluble solid inorganic

filler, preferably sodium acelate or sodium sulfaie,
010 10 wi.% of solid inorganic base, preferably sodium carbonate,

5 01025 wl%, preferably 5 {0 10 wi.% of quaternary ammonium chioride,

and

3 1o 5 wt.% of one or more further additives selected from the group

consisting of buifers, dyes and peroxide decomposition stabilizers,
wherein the sum of the wi.% {otals 100 wi%.

10 A particuiarly preferred solid part A of the two-pari kit system of the

present invention has a composition as follows:
30 to 60 wt.% TAED,

110 15 wi.% polyethoxyiated alcohol, preferably polyethoxyiated fatly

alcohol,
15 11{o 5 wt.% silica,

40 to 63 wi.% of waler-soluble sohd inorganic filler, preferably sodium

acetate or sodium suliate,
0 {0 10 wi.% of solid inorganic base, preferably sodium carbonate,

U {0 25 wl.%, preferably 5 10 10 wi.% of gualernary ammonium chiornide,
20  ang

0 1o 5 wi.% of one or more further additives selecied from the group

consisting of buffers, dyes and peroxide decompgosition stabilizers,
wherein the sum of the wi.% tolals 100 wi.%.

The solid part A may be prepared by mixing, in particular powder
25  blending, all the required constituents. Although part A as the product

resuiting from such miing operation s solid, it 1s possibie that not all ¢f

the constituenis of part A are solid themseives, as has ailreagy been

- 10 -
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mentioned. Apart from mixing operations the preparation of solid part A

may alsg include grinding operations.

The iquid part B of the two- or multi-part kil system of the present

nvention s an agueous composition, i particuiar an aguesous soiution,

(37

comprising 3 {0 35 wil.%, preferably 5 10 10 wi.% of hydrogen peroxide andg

naving a pH vaiue of 3.5 10 §, preferably of 6.5 10 7.5,

The liguid part B may be commercially avaiiable agueous hydrogen
peroxide of pH 3.5 or it can be prepared by agiusiing the pH vaiue of an
10 agueous sglution of hydrogen peroxide 10 the desired value; 1.e., 1o a pH
value of above 3.5 10 8, preferably of 8.5 {0 7.5, by adding an appropriate
amount of al ieast one norganic base and, optionaliy, by diiulion {0 the
desired hydrogen peroxide concentration with water, preferaply deionized

or distitled water. Adjustment of the pH value can be controlled making

15 use of a conventional pH meter.

Aqueous solutions of hydrogen peroxide are commercialiy
available; typically they compnse 15 10 50 wi.%, in general 1510 35 wi%

of hydrogen peroxide and have an acidic pH vaiue in the range of 110 3.5.

Examplies of inorganic bases that can be used for the pH
20 adjusiment are aikah metal carbonates and alkall metal hydroxides such
as Hthium hydroxide, sodium hydroxide and polassium hydroxide. s
preferred (0 use agueocus solutions of the pbases. i s preferred (o use an
atkali metal hydroxide. it a dilution 10 the desired hydrogen peroxide
concentration with waler is carried out, this can be performed prior o,

25 during or after the pH adiustment.

Apart from hydrogen peroxide, water and inorganic base, the iguid
part B may comprise at least one further additive in a {olal proportion of,
for example, 0 1o 15, preferably 0.05 {0 & wl.%. Exampies includs
surfactants, in particuiar nonionic, ampghoteric and cationic surtactants;

30 hard waler sequestrants; corrosion inhibitors; and, peroxide decomposition
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10

20

25

30

stapiiizers such as transition melal sequestering agents. bxampies of the

latier have already been meniioned above.
A preferred liguid part B has a composiiion as ioliows:
310 35 wil.%, preferably 5 {0 10 wi.% of hydrogen peroxide,
.05 1o 0.5 wt.% of alkali hydroxide,
3.005 1o 1 wl.% of al least one transition melal seguestering agent,

3 {0 10 wi.%, preterably O wt.%, of at ieast one further additive seleciad
from the group consisting of surfactants, hard water sequesitranis and

corrosion inhibitors; and

the wt.% proportion remaining is water io make 100 wit.%.

The preferred guid part B may be prepared by mixing an agueocus
solution of hydrogen peroxide with the remaining constituents, wherein the
remaining constituents may fake the form of aqueous preparations or
aguecus soiutions. Vwhen the agueous soiution of the hydrogen peroxias
as well as the remaining constituents potentially or actualiy contain
impunties in the form of fraces of transition metal compounds, like
transition melal salts, it 1s expedient {0 comprnse al leasi one transilion

metal sequestering agent. xamples of the latter have already been

mentionad above.

Preferred two-part Kit systems consist of (i} a solid part A composed
of 30 10 60 wh.% TAED, 110 15 wi.% of polyeihoxyialed aicohol, 010 5
wi. % of solid inorganic dispersant, 0 {0 69 wl.% of water-soluble sohid

inorganic filler, 0 10 10 wi.% of solid inorganic base, 0 10 25 wi.% of

gualernary ammonium chionde, and U o 5 wt.% of one or more further
additives selected from the group consisting of butfers, dyes and peroxids

decomposition stabtlizers, wherein the sum of the wi.% iotais 100 wi %,

and (it} a liquid part B composed of 3 {0 35 wi.% of hydrogen peroxide,
(.00 1o 0.5 wh.% of alkali hydroxide, 0.005 to 1 wlL.% of al least one

fransition metal sequesterning agent, G 1o 10 wt.% of at ieast one further
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additive selected from the group consisting of surfactants, harg waler

seguestrants and corrosion inhibitors, wherein the wt.% proportion

remaining is water {0 make 100 wl.%, and wherein the ralio between part

(37

A and B corresponds 1o a molar ratio between the acetyl groups of the
TAED in part A and the hydrogen peroxide inpart B of 4:1 {0 110, in
particular 2:1 to 1.2,

The two- or mulli-part kit sysiem of the present invention; .e., in
particutar the solid part A and the iquid part 8, can be shipped {o the user
10 where the individual parts can be siored separate from each other until
peing used for the preparation ¢of the peracetic acid disintectant. Both
parts A and B have a iong shell iife of, for examupie, 18 10 24 months ang

more, it stored in a dry and cool place, for exampise, not exceeding 25°C.

The present invention 1s also direcled o a process for {he

15 preparation of a peracelic acid disinfectant by mixing all parts of the two-
or mutli-part kit system, in particular parts A and B of the two-part kit

system, and water in the specified ratio.

The process of the present invention can be performed at the users

premises in parbicuiar. i is a considerabie advantage that the mixing ¢an
20 successiully be performed even at iow lemperatures of, for exampie S {0
10°0, temperalures as may prevail in a farm snvironment in winter, for
exampie. In other words, even at such low temperatures the activation
time is short, for example, 5 {0 15 minutes until sufficient peracetic acid is
formed for biocidal activity; 1e., until the peracelic acid disinfectant can be

25 used {o perform a disinfection task.

in case of the two-part kit system of the present invention it is
preferred that the specified mixing ralio between parts A and B
corresponds 1o a molar ralio between the acelyl groups of the at least one

acetyl donor in solid part A and the hydrogen peroxide in liquid part B of

30 4110 110, in particuiar 2:1 {0 1:2. The preparation of the peracstic acid

disinfeciant can easily be periormed by mixing paris A and B and waler in
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the specified mixing ratio, for example, mung parts A and B and water

and, if necessary, diluting the aqueous mixture wilh water {0 the desired

concentration.

(37

it is possibie o mix parts A and B into water 1o oblain the ready-{o-
use (RTU) peracetic acid disinfectant with the desired concentration
dependent on the specific disinfection task ¢ be performed; .., with the
desired peracelic acid content in the range of, for exampie 0.04 1o 0.7

wit. %.

10 Alternatively, paris A and B may e mixed {ogether with a smal
amount of waler 1o form a concentrate with a peracelic acid content of, for,
example, 1 1o & wi.%. Such concentraie may be diluted wilh wailer to form
a ready-to-use peracetic acid disinfectant which can then be used for
disinfection purposes. For exampig, the concentrate may be applied by

15 proportioning eguipment, which diiutes the concentirate 1o the required

peracetic acid concentration. bExamples of such proportioning equipment

nciude chemical injectors and Dosatron® {echnologies.

Pure, deignized or distilled water may be used for mixing and
diulion purposes. However, i is also possibie {0 use tap water, put in that
20  case ilis recommended that at leasl part B comprises a peroxide

decompostilion stabilizer, in parlicuiar a transition metal seguesiernng

agent.

The peracelic acid disinfectant prepared according to the process
described hereinabove is reliably effective against a large number of

25  germs, in particuiar pathogenic germs inciuding baclena, viruses, fungi,

spores, yeasis and algae. It may be used for different disinfecting
purposes, for example, in the food, milk, brewing or beverage induslkry; in

ine medical or surgery seclor; i saniary hygiene; and as aiready

mentioned n particuiar in farming, for example, swine or pouliry breeding,
30 dairy farming, in laying balleries. H may be used in the disinfection of

walter-circulating systems, butl in parlicuiar, 15 used by applving {o surfaces
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(37

10

15

20

for surtace disinteclion applications, for exampieg, the disintection of

instailations; equipment; pipework; confainers,; bollles; sanitary objects;
WwOrk surfaces; turniture; walls; floors; cellings or compiete rooms or

DUHAINgs; shoes and protective clothing of staft; transportation vehicies,

aspecially the whesis thereol, For the purposes of surface disinfection the
peracetic acid disinfeciant may be applied by varous application methods
which are selecied dependent on the Kind of surface which is 1o be

disinfected. Application methods include fogging (spraying, atomization),

WwWiping, brushing, dipping and rinsing o name only the most common
methods. in cerfain cases ihe appiication of ihe peracelic acid disinfeciant
may be followed by a waler-rinse after the disinfectant has taken effect;

nowever, generally this is not the case.

As aiready mentionad above, dependent on the specific disintection
task {0 be performed, the degree of dilulion of the ready-io-use peracelic

acid disinfectant will be selecied at the lower, the upper or between the

iower and the upper end of the conceniration range of the peracelic acid.

-or example, tor routine disinfection the final ready-to-use peracstic
acid disinfeciant wiil typically comprise 0.05 1o 0.2 wi.% of peracetic acid.
Such ready-to-use peracetic acid disinfectant may be applied (0 a pre-
cleanad surface, for example, at a rate of 300 mifm? of surface area by
conventional means, for example, Using a Knapsack sprayer or a pressure

washer set.

FOr axampile, for equipment disinfection the final ready-to-use

peracetic actd disinfectant will typically comprise 0.04 10 0.1 wi.% of

peracelic acid. The sguipment {0 be disinfected may be immersed in the
ready-te-use peracetic acid disinfectant and may or may not be rinsed

atter removal.

For exampie, for disintection {asks in a farm envireonment the final
ready-to-use peracetic acid disinfectant will typically comprise 0.05 10 0.2

wi.% of peracetlic acid. kExampies of typical applications in a farm
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anvironment include vehicle washing, foot- and wheei-dips and surface

disinfection, in parlictiar walls, fioors and ceilings of animal houses.

~or exampile, for foqging disinfection the final ready-{o-use

5 peracetic aad disinfectant will typically comprise 0.5 10 0.7 wt.% of
peracelic acid. Such ready-ig-use peracelic acid disinfectant may be
apphed by conventional means, 1or example, using a thermal fogging
machine at a rate of, for example, 2 miim°.

10 EXAMPLES
i not stated otherwise, % means weight-%.
Determination of H-O» and PAAH (peracetic acid} in the solulions
prepared in Examples 1 1o 4.
15 2.0000g + 0.1 g of each solution prepared according to xamples 1

{0 4 was accurately weighed into a clean 100 mi volumetric flask and the
axact weight (W1} recorded. Distilied waler was used (o dilule t© volume
and the solution was mixed well. 10.0 mi of the diluted solution was
accurately pipetied and transterred 10 a ciean 250 mi conical flask. 50 mi
20 of distilled waler was added, along with 3 mi of 20 % Sulphuric Acid and £
drops of Ferroin indicator Sclution. The solulion was titrated with 0.1 M

Cerium {(1V) Suiphate solution until the soiution turned o a pure biue color,

recording the amount of tifrant used {11). The hydrogen peroxide content

of the sampie was caicuiated using ihe following formula:

00000000000000000000000000000000000000000000000000000000000000000

1000 x 2 x 10 x Wi Vit

To this solution 1 g Polassium lodide is added, and titrated with
30 0.01 M sodium thiosuiphate back {0 the original orange color, recording
the tifre, T2 {mi}.
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Peracetic Acid, Yow/w = 12x0.01x RxA00x 1 x 100 = T2 x0.38
1000 2 10 W YWt
5
Where: R = molecular mass of peracetic acid = 76

10

15

20

25

and £ moles Sodium thiosulphate = 1 mole peracetlic acid

Uelermination of HoO» and PAAH in the R1TU solution prepared in

=xampie 5:
A 20 mi aliguot of the RTU solution was added to a clean 250 mi

conical flask. 50 mi of distilled water was added, along with 3mi of 20 %
sulphurnic acid and 2 drops of Ferroin indicator solution. The solution was

ttrated with (0.1 M Cerium {1V} Suiphate solution untii the solulion turmned o

a pure biug color, recordging the amount of fifrant used {11}, The hydrogen

peroxide content of the sampie was calcuiated using the following formula:

0.1 x 11 x 34 x 160 = 11 x0.17 = Hydrogen Peroxide Y%wiv
1000 x 2 x sample vol 20}

To this solution 1 g polassium iodide 15 added, and liiraled with
3.1 M sodium thiosulphate back {0 the griginal orange color, recording the
titre, T2 (mi).

Feracelic Acid, Yew/lv = Oix¥T2x76x 100 =712 x0.38
1000 x 2 X sampie vol 20

Determination of H-O» and PAAH in the concentrate solution prepared in

cxampie 5;
1.0000g £ 0.1 g of the solution prepared according (o Example 5

was accuraiely weighed into a clean 250 mi conical flask containing 50 mi

of distilied water, 3 mi of 20 % suiphurnic acid and 2 drops of Ferromn
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indicator solution. The solution was titrated with 0.1 M cenum (V) sulphale
solution until the soiution turned {0 a pure biue color, recording the amount

of itrant used (1T1). The hydrogen peroxide content of the sample was

5  caiculated using the foliowing formula:

TIx DA x34 X100 = T1x 1.7 = rHydrogen Peroxide Y% wiw
1000 X 2 x Wi Vit

10 To this solution 1 g Potassium lodide is added, and lilrated with
0.1 M sodium thiosulphate back o the onginal orange color, recording the
itre, T2 {(mi)}.
Peracelic Acid, Y%wiw = DA x T2 x 76 x 100 = T2 x (.38

15 1000 x 2 x Wi VWi

The two-part sysiems of Examples 1 {0 5 were prepared by

weighing out Farts A and B into separate glass peakers. The beakers

20  were then placed in a 10°C water bath. When the temperature of the

contents of both beakers had reached 10°C, the beaker containing part B
was poured into the beaker containing part A. The pH of the solution afler

MXING was recorded.
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Comparative Exampie 1 {Theoretical peracetic acid vield: 1.73 %1

Part A {(organic components)
 Reagent Guantity / g

 Barquat® MB 80 4
Adogen® 477 ¥
Propyiene Giycol 20
1-Lodecanod (.8
 Diethylene Glycol Monobutyl |
=ther 1.6
1,3-Butanediol {1
 Polyethoxylated Glycerine |8
Diacetn KL
5
Fart 8
 Reagent Quantity / g
8 % Ho0, 100
Sodium Acelate 30
Leionized Waler 24.0

The pH of the solution after mixing at 10°C was measured o be
7.549. The peracelic acid levels formed in the solution afler mixing wers

caicuiated by lilration and shown below:
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............................................................................................................................................ R
Time | Weight| T1 | %H,0, | T2 | PAAH | pH

T ———
Omins | 20382 | 472 | 304 | - | 000 | 7.14

20mins | 20797 | 4.88 | 399 | - | 000 | 741 |
o TEAasE TEGT TR T 600 T T 07
GOmins | 20018 472|401 |- 000|705

Comparative BExample 2 {Thegretical peracetic acid vield: 3.32 %1

5
Reagent Quantity / g
Barquat® MB 80
Propyienea Glycol 36
Uiacetin 16
MPart 8
Reagent Quantity / g
N e T EEE——
Sodium Acstale 4}
Deionized Water | 2

The pH of the solution after mixing at 10°C was measured {0 be
.44, The peracetic acid lgvels formed in the solulion atter miang were

10 calculated by titration and shown below:
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Weight
Time <} THm | % HOp | T2imi} | % PAAK | pH
5 mins

10

O mins | 2.0238 | 482|405 |02 |004 | 7.46

_____________________________________________________________________________________________________________________________

20 mins | 20800 |4.71 | 394 032 006 |-

-------------------------- -r-------------------------r----------------------------r---------------------------------------------------i-------------------------------i-----------------------------E

30 mins | 2.0003 |4.68 | 3.02 | 0.46 | 0.03

N N N Py p———.—,

Comparative BExample 3 {Theoretical peracetic acid vield: 3.32 %)

0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Barguai® MB 80 4
Adogen® 477 pa
Propylene Giycol | 260
{-Dedecanot |08
Diethylene Glycol Monobutyl Ether |16
1, 3~-Butanediol ]
Polyethoxylated Giycerine |8
Diacetn | 6 ]
Tristhanolamine &
Reagent Quantity / g
'8 % H,0; 100
Lisionized Water 48.6

The pH of the solution after mixing at 10°C was measured {o be
9.17. The peracetlic acid levels formed in the solution after mixing were

caicuiated by Uiration and shown below:
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oins | 20165 [479 {403 G2 004 802

1 hr 2022 448 1377 1038 007 | 7.73

Comparative BExample 4 {Thegretical peracetic acid vield: 3.28 %)

Barguat® MB 80 4
Triethanolamine &
Propylene Glycol 30
Diacetin 16

Part 3

Reagent Quantity / ¢

Deionized Water
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The pH of the solution after mixing at 10°C was measured to be

8.52. The peracelic acid levels formed in the solution after mixing were

caiculated by titration and shown below:

Weight T2
Time | (g) THml | % H.0, | (ml} | % PAAH | pH
......... ........ ................ ...................... .. ................... .. .............
10 min sAZ 0388 {437 384 | 038 o007 |
20 m ansz 0508 | 4.79 | 395 | 022 1004 | 807
A0 mins +2 0285 1437 387 | 0.34 | 0.08 | 782

(siven the large amount of hydrogen peroxide and the small amount

of peracelic acid measurad in the solutions of BExamples 1 1o 4 i 18 difficult

to obtain a precise measure of peracelic acid concentration, however the

peracetic acid generated py these examples at 10°C has peen found to be

significantly pelow 0.1 % perace

Exampie 5 {according 1o the mvention: theorelical peracelic acid

tic acid,

il i

case of the RTU solution 0.15 %, in case of the concenirale solution

3.80 Y1
Fart A

Reagent Quantity / g
e
Rovoi@TSOOO 5 T

Sodium carbonate 0.65

Barquat® MS-100 K
Cabosi® M5 0.

Sodium Suiphale 3.75
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Quantity /
7.5% H,0; solution, adjusted to pH |

Reagent

7.0 by addition of NaOH

20

Water (R1U/concentrate)

1740/40

The peracetic acid formed by the RTU solulion is given pelow:

“““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““

T2 %

Time | T1(ml) | %H;0: | (ml)  PAAH | pH
Smins | 841 0071 | 2.75 0052 | 816
G rmins | 7.86 | 0.067 | 3.56 |0.068 | 8.00
B mine | 724 | 0.062 |3.55 | 0.067 |7.91

20 mins | 6.97 | 0058 | 343 0065 | 7.84
30 mins | 678 | 0.058 |3.68 0070 |7.73
40 mins | B.43 | 0.055 | 420+O 080 | 7.69 |
thr | 8.00 | 0.051 4880 003 | 7.56

The peracetlic acid formed by the concenirate soiution is given

helow:

0mins | 1.0615 |9.56 | 153 | 4.96 | 1.78
15 mins 10’126 -------- 893 |150 |480 180
Z0mins | 0.0808 |84 EX7an 4 88+18 7
30mins | 1.0288 822 | 135 |5 422 00
Thr 10200 | 724 121 | 632 2.35
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From the above it can be seen that the H.O, content of the
cxampie 5 solutions reduces with time signitying that it s reacling with the

acetyl donor to generate peracetic acid. In the comparative examples 1 {0

(37

4 on the other hand, the HyU, content of the soiulion remains fairly
constant.

1he {able beiow compares the theoretical and experimental
peracetic acid yields for examples 1 10 5. The theorstical vields have been
compared 1o the caiculaled expernimental yields oblained atter 30 minutes

10 of reaction al 10°C.

Theoretical | Experimental
max. PAAH | PAAH

concentration | concentration

Example f % (30 mins)/ % | % Yield
N [
2 .90 %
3 1332  i004 120%
4 1.83%
BRTY 46.67 %
5 {concentrate) 5256 %

For Exampie &, atler 30 minutes of miang 40.7 % and 52.6 %
yields of peracelic acid are ocbserved. his higure is also supported by the
15 rate of depletion of hvdrogen peroxide HyO2 in the mixiure. Al the starf of
the reaction, the H,Q, content of the Example 5 solutions were 0.08 % for

RiU and 1.64 % for the concenirate. However, after 30 minutes of

mixing, the HxO2 content had significantly reduced {0 0.058 % and 1.35 %.

respectively.
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CLATMS
YWhat is claimed is:
1. A mulli-part kit system comprising a solid part A which

5  comprises at least one acelyl donor, a liguid part B in the form of an
aguecus composiiion which comprises 3 1o 35 wi.% of hydrogen peroxide
and one or more parts &, wherein the solid part A or the pari{s} C or the
sohlid part A and the pari{s) C comprise al ieast one surfactant selecied
from the group consisting of anionic surfaciants, amphotenc surfactants

10 and nonionic surfactants, wherein the composition of the parts of the mulli-

part Kit sysiem is such, that direcliy after being mixed with each other and

water in a specified ralio the pH of the mixture is in the range of 5.5 o 4.

2. A two-part kit system consisting of a solid part A which

comprises at least one acetyl donor and at least one surfactant selecled

1S from the group consisting of anionic surfactants, amphotenc surfactants
and nonionic surfactants and a liguid part B in the form of an agueous
composition which comprises 3 10 35 wl.% of hydrogen peroxide, wharein
the compaosition of paris A and B s such, that directiy afler being mixed
with each other and water in a specified ralio the pH of the mixiure s in
20  therange of 5.5 {0 8.

3. The multi-part kit system of claim 1 or the two-part Kit system

Of claim 2 wherein the solid part A is a flowable powder or takes the form

of peliets or tabiels.

4, The mutli-part kit system of claim 1 or 3 or the two-part kit
25 sysiem of claim 2 or 3 wherein the solid part A Comprises onily soiia

constituents.

3. 1The two-part Kif sysiem of any one of claims 2 {0 4 wherein
the solid part A comprises at ieast one constituent selected from the group

consisting of soiid inorganic dispersanis, solid waler-solubie norganic

30 filers, solid norganic bases, biocidal compounds other than biocidal
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peroxide compounds and turther adoitives selected from the group

consisting of bufters, dyes and peroxide decompaosition stabilizers.

G, The two-part kit sysiem of any one of claims £ 1o § wherein

ihe specitied ralio petween parts A and B correspondas o a moiar ratio

(37

between the acetyl groups of the al least one acetyl donor in solid part A

and the hydrogen peroxide in liquid part B of 4.1 1o 1:10.

7. The two-part kit system of claim © wherein the solig part A
comprises 2 1o 80 wi.% of the at ieast one acetyl donor and 1 10 30 wi.%

10 of the al least one surtactiant.

8. The two-part kit system of claim 6 wherein the solid part A
comprises 30 1o 060 wt.% of the al least one acetyl donorand 1 {0 15 whk%

of the at least one surfaciant.

9. The two-part kit sysiem of claim 8 whersin the solid part A

1S5 has the iollowing composition:

30 to 60 wt.% TAERD,

1 10 15 wl.% polyethoxyiated alcohoi,

0 {0 5 wi.% of solid inorganic dispersant,

0 {0 6Y wi.% of water-soluble sg¢lid inorganic filler,
20 010 10 wi% of sohid inorganic base,

0 10 25 wt.% of quaternary ammonium chioride, and

0 {0 5 wt.% of gne or more turther additives selected from the group

consisting of bulffers, dyes and peroxide decomposition stabilizers,
whearein the sum of the wi.% tolals 100 wi%.

25 10, The muiti-part Kit system of claim 1, 3 or 4 or the two-part kit
sysiem of any one of claims £ 1o 8 wherein the liguid part B has a ph

value of 3.5 10 8.
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11, The multi-part kit system of claim 1, 3, 4 or 10 or the two-part

kit system of any one of claims £ 1o 10 wherein the liquid part B is
composed of 3 to 35 wl.% of hydrogen peroxide, 0.05 to 0.5 wi.% of aikali
nydroxide, 0.005 to 1 wi.% of at least one transition metal sequestenng
agent, 0 1o 10 wi.% of at least one further additive selected from the group
consisiing of surfactants, hard water seguesiranis and corrgsion mnhibitors;

and the wi.% proporiion remaining 18 water 1o make 100 wi.%.

12, A process for the preparation of a peracetic acid disinfectant
comprising (1} mbang all parts of the mult-part kit system of any oneg ¢f
claims 1, 3, 4, 10 or 11 and waler in the specified mixing ratic or (i) mixXing
parts A and B of the two-part kit system of any one ¢f claims 210 11 and

water in the specified mixing ratic.

13, The process of claim 12, wherain the mixing 1s perfgrmed at

temperatures of & o 10°C.

14, The process of claim 12 or 13 being performed 5 {0 15
minuies prior 1o using the so prepared peracelc acid disinteciant for

performing a disinfection task.
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