; >?e3e% {"xxyz,zz6 {Tt{ Stabilised hydrogen peroxi de Description The

i nvention relates to a nodi fied hydrogen peroxide and to its use in the
chem cal sterilisation of packaging materials. The chem cal sterilisation
of packaging material s nowadays makes it possible to nmake foodstuffs s

as mlk, yoghurt or fruit juices available to the end user |n\EMQM‘memmmm
user-friendly packagi ng, without treating or inpairing the res

foodstuff itself in any way. The high degree of acceptance of the *159159

user-friendly packagi ng referdiad 4 q{g% asWdroxdind he fillin

of the filling machines constantly being F%crgzsed whi ch sinu ﬂﬂﬂﬂﬁﬁW“MﬂMF
of ten acconpani ed by shortening of the filling cycles In the

sterilisation of packagi ng materiabsgckhptdébam cal s which can be usedb:are
limted by food regulations. Only those chemcals or m xtures which are
permtted on their own or - in the case of mxtures - the individual
constituents of which are permtted under food regulations are permtted.

It has been sheug iﬂv&H@lBﬁSEeiggéshugrQgﬁadﬁgagalﬁ9dr8§@ﬂ9pgeokaaehlgh
oxi di si ng capaclt IS a ver ective germ.cidal hedi idmand therefore has
now been @8B88dteuéEesyfal Ly F B GBEMECRA §Fﬁﬁéﬁl§§118§eﬁflEaﬁgéﬁéﬁﬂng plants
in the mikepeogegsi ng industry and also in juice production etc.

Conpared with other germ cidal substances or conparable OXIdISIng agents,
hydr ogen peroxi de has the great advantage of not |eaving any residues other
t han water behind on the packaging materials as a result of the product and
of the processThapahemicein therslightibnacéspatkagahbgl mseerihmst he cheni cal
sterilisa p i ng on a a t L9geSSes
ave becors agruE elag B PR b o R A R o ay
process. vAgborh Qroéé§§§sJuﬁ§ﬂﬁdéy§lﬁ?§ﬂ§géﬁ Eéﬁo%néeu$§ru§@dsa@ple,

ger m ci da|;geberi-¢ahgal, 9laekageelgt emszeh@hur eseathgderaRasaiRdagornkhe

mat eri al - specifi ¢ propertie Xdro en gerOX|de dependi ng on the
process i he§RESELYR. f?ﬁ§§tP%F é%éﬁgﬁe ¥ray process the hydrogen

per oxi de used shoul d for process- related reasons contain only few "inert
material s", which very largely originate fromthe stabilisers used in the
Spray process g BLEE" LelBLET b8! BcckBRubbe! Be! PREUSEALLEDI LD

evaporat or or SprayifAg Sé necessrtates cleanin uItlnater
reduces t peckiablinggrefpaciety tol abble degubashipr cbes§1tlliengelcmp@|0d&w
process te%eﬁheléﬁﬁlaa amaégangg'b%ESthﬂl yﬁ@@ﬂg 1&%&%%%%% Raichhi s, the
packagi ng materi asse hr ou erature-controlléd bath and
during t héipadEpnesysdy &F ChESPr é\@é@@pﬁl@lﬁécHé(nﬁé@rrcynéétﬁapaﬁ &4 rom
adhering hydneggncpenexi.de residues. As a result of the process, therefore,
t he hydrogen peroxide used nust be nore highly stabilised than the product
used in the spray process referred to above. In order to extend the useful
life of the hydrogen peroxide used, foodstuff-conpatible stabilisers are
added to the hydr bbencpemégiadesteriildshbionxafipbeckaginat matiseialsy,
pyrophosp e r i NGO a n t for
stab|||sa??%n%£%ﬁe%?2%rg§§§§ gﬁh bE F%SBCEEECF?@Eg§§c§?gggﬁﬁkove W th
subst ant i Zepilasarnsr e@ndivp theek @é@ﬁ@ﬁaulés Orafa X5uEERp AHLEH S¥Sst antial ly

by a redugbh:ﬁﬁt%dt be dwelih biviecef -t he paeckagiseg orfahﬁsdt@drelsn -t hgyedi p bat h.
I n order nevert, iss to maintain the stghlllsatlon ef fect hﬁgxﬁﬁratlng

t enper at ur@9iyi H@ CONSAERURHES BE Whirbages p?ﬁ@lGGFQCPnS@ t vention
t hen consmsgalamlmnélbyen@ehydma@dn peroxi de such that it is possible to
use it in highspeed aseptic packaging plants at higher tenperatures than
have been possible hitherto without shortening the filling times of the
packagi ng plant. The conparison of stability with the hydrogen peroxide
speci al i ties udédhas peesestiowsr inhshespanér thatinAYRFoseEhPRES*3Eleves as

the vari ablgnok JTBRIUMLIIBH: rog('l%.ls@r'lrgp'b'a%a@gltx/' ity Wagedhs evied vdhat
hydr ogen peroXi de can be stabilised ™so éf ficiently and effectively by the

addi ti on SPYEHELAANMBERLETRNGh SSFHEECE Cadieds TR¥r Meefe 5§ der f ood

regul ati opsiccpieffenal )fo&mylé@tﬂsl imerahwo%rte aphosplketiic aeickadita pdants
substantlall% | ess reducti o entratlo i S .obser.ved eve

in
t enper at uré: &F 83 cghpaFg %i1ﬁ eclglahyé?oge pero£’é§R}%1°n
nowadays @&@d .in dip bath technology



This.inprovenment in the stability behaviour is not restricted only to

hydr ogen per oxi de whi ch has not yet been used in the process and
accordingly has not picked up any contam nation fromthe packagi ng
material. Al so hydrogen peroxide which as a result of the process exhibits
enrichment of packaging material residues, which results in heterogeneous
deconposi tion, behaves substantially nore 4 stably even at higher
tenperatures conpared with standard hydrogen peroxide qualities. The anount
of stabiliser pecessary for t stabilisation of dr ogen_peroxide is 200
Lo 500 ppm ani (TP SaRy o Bt BRRsERER o8 F o TheRBCFRr R oroRban8RLEr angt h
aqueous sokﬂﬁishngehgéhﬂs,thydr¢ghydpeggniﬁerhaEdEhngeeEUradeanSagprising
advantageogfnggelggggggegngeggﬁgggegtgpbggsggaﬁ4ggtgglthghanghhxhgne
phosphoni ¢"acrd s that upon € renoval of residual hydrogen peroxide

fol | owi ngpankadipgbmehepiaéessserencailh afcohei Ruedschr 88dsstnghRard
reS'dueS,ﬁiscggs'tagerenkaﬁ £66apeighe! LeactBeotust ARl 18dyant age is the
preparation of the hydrogen peroxide stabilised with am notrisnethyl ene
phosphoni ¢ acid. The necessary anobunt of stabiliser is mxed into a

hydr ogen peroxide distillate; the addition of further stabilisers can be
omtted. The fohl ewenghexaoplestarelinaehdadofopaxkbgingt hetenpyadsi on,
without Iimting it. 1., 25 500 an ~1 a o] 9 rength

ol Ut on BPYRHRAG: PPSRRERT LYo HRoBOROAFEoRar et PS AN Bana Ca R B
(manuf act bher mZ8EeMVERhE SCEVRREL NMERISESRFaGabEN& E€prE®, pNbksderf fnwas

di ssol vedy i py,C Lakly ' | 8, Q¥ dLagen-pek9¥Lde 40f sLhe skype DO032
fron1SoIvg§an?g§§§Sg%Eé.gﬁggpkgg ya%ugs of "t hese n??tufes are r epr oduced
in Tabl e gerpicAdalogbgsigatoakxaaprated RSUPeeOUERE 1606 dEMENAS0z of an
aqueous SQR¥xat paNghB ﬁakékﬁam—QbeéﬂEﬂ@k&E@ﬁEkBYEgnéfphﬁéph Aregael d, trade
name Cubl en AP1 (manufacturer g ZSCl R & SCHWARZ, MOHS GmH & Co
KG MhsdBEFP*hds HFESBAvBE PR EBRMBFEFEPPy 18vFFSBb8 hydr ogen peroxi de of
the type D0035, which has been passed by the apparatus manufacturer for dip
bath technol ogy. The stability values of these m xtures are reproduced in
Table 2. 3. To S bi; Li LNy 1 i i ned nunber
of packagi ng nggggigﬁgcﬁgggﬁ&?t%haEéﬁrgg%égangggggggﬁ% ggdﬁﬁggéhip are
added to pPReosadpl usefr shovhd ERanprescepstedaspdyEearongeaontaiphenly

stabilityeeapptaxi-pBhekr 2918k ofintibe s easeklill ©rigWinbR cKEFQPWH the
concentration (WA) was stored at a storage tenperature of 70C or ,85C over a

(Y g .
period of S6881iAiFeTSnugCH ads FPEsRPTRHeRTRFEEF CRHE NneRELSamPLeEiAdEt'i on of
vol ume, caesadcbynevapenatadivakein the bydpoganopepexisgeagament was again

det er mi ned by . tional methods for .thi ve). The stabjlit
ase 15 CHPEHE Bad By T NECCOA) POk CHO0" UM TR ELat CEBRednEPALEER of the

hydr ogen péeoxXidéingedap®éityf.i nal concentration of the hydrogen peroxide
after 16 h test at the respective test tenperature. Table 1: H202 type
D0032H202 type DOO35Addition of stabiliser (NI/IStability loss (99 Stability
| oss (9% HzOz) 038232501215500511100063St abi | i ser: Cublen APl (50% strength
sol uti on) Test tBrpEeafiPePath=pggctest fh§ SrKBicidalopyorrsPatré§icng

mat eri al @ﬂb@%-iﬂ 2 PAth filled with hydrogen peroxide. For this, the

packaging material is passed through a temperature-controlled
bath and during the later course of the process is
mechanically separated from adhering hydrogen peroxide
residues. As a result of the process, therefore, the hydrogen
peroxide used must be more highly stabilised than the product
used in the spray process referred to above.

In order to extend the useful life of the hydrogen
peroxide used, foodstuff-compatible stabilisers are added to

the hydrogen peroxide. It is for example known to use



Tabl e 2: H202 type DO0O35Addition of stabiliser (NI/I1H20Z)Stability |oss

(9 06250500210001St abi | i ser: Cubl en AP1 (50% strength sol uti on) Test
tenperature: T = 70CTesting tinme:t = 968 m nPackaging material chips:n = 50
Tabl e 3: Tenpernture (C)Nunber of chipsStnbility |oss

(99 700125150685012550239601255050Hydr ogen per oxi de type DO035Testing time.
t = 960 mn 8 Cains 1, Stabilised hydrogen peroxide, characterised in
that it |EY§?HBPFPQ%Heﬁ/PHO§PF8rECOeélﬁph?fSBBE%H?Fl@BnﬁéFPb?EaBH6§Eﬁonlc
acids. 2. rStabthbsedshydongen peroxi de according to Caim1l, characterised
inthat it is stabilised with 200 to 500 ppm foodst uff-conpatible
phosphonic acids. 3. Stabilised hydrogen peroxide according to Clains 1 and
2, characterised in that the hydrogen peroxide is stabilised with

am notri snet hyTeaeipbospheni tnatilllidg Fapaoseyofiehgdibgdnapevexi wath

stabi | i sed,pt QnEgQﬁguLﬁ cpupahi fig BOORPHOBRG.AeLOS Lbcascardaace i th

Clains 1 to qui enlca stérilisation
packaglngsﬁﬁﬁéﬂF§F§ Ly Rygh- spdegtasepefctpBacRuglhgtpmanes. the The use of

stabil i segabkggeﬁgnmaeéewﬂelastﬂépdmgt Bathquird aegerdhBgetenchak® 4o

characterlsed in that 9 bat h |I9¥Id |s t a tenBerature of 80 to 85C.
A A 9. AATE %ﬁEaﬁp EﬁeA?teﬁLi sation effect, e operating temperature

IC&K?}xsnud_Zheaﬁﬁp]bathahaatcbhcahcakaakda]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cRa!J

a]ca]ca]cAa]caLica]ca]ca]caU]ca W] cal] ca] ca] ca] ca] ca] c*a] ca+ ?
3M 10% u- u& ()The10bgacteof) the inventuen(yhen gons@sty- in modifying

, $10% @ ﬁ§d§$ Qﬁ%géerldéwguXhlgﬂgzﬁlE)iE 80581b1e to use it in high
'10%@@& () 0% ()-210-u-ul0-u-ul0-u-u 7"10% u-u& ()- (z 10% u- u&f()
eed aseptic packaging plants at higher temperatures than
have been possible hitherto without shortening the filling
times of the packaging plant. The comparison of stability
with the hydrogen peroxide specialities used at present for
the "slower"-running machines serves as the variable for

measuring this.

Surprisingly, it was discovered that hydrogen peroxide
can be stabilised so efficiently and effectively by the
addition of small amounts of phosphonic acids permitted under
food regulations, preferably aminotrismethylene phosphonic
acid, that a substantially lesser reduction in concentration
is observed even at temperatures of 85°C compared with the
special hydrogen peroxide types nowadays used in dip bath
technology.

This improvement in the stability behaviour is not
restricted only to hydrogen peroxide which has not yet been
used in the process and accordingly has not picked up any
contamination from the packaging material. Also hydrogen
peroxide which as a result of the process exhibits enrichment
of packaging material residues, which results in

heterogeneous decomposition, behaves substantially more
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The amount of stabiliser necessary for the stabilisation
of hydrogen peroxide is 200 to 500 ppm aminotrismethylene
phosphonic acid in the form of a 50%-strength aqueous
solution relative to 1 1 hydrogen peroxide.

One further surprising advantage of the hydrogen
peroxide stabilised with aminotrismethylene phosphonic acid
is that upon the removal of residual hydrogen peroxide
following the dip bath process even with a continuous process

no hard residues are built up on the scraper rolls.

One further advantage is the preparation of the hydrogen
peroxide stabilised with aminotrismethylene phosphonic acid.
The necessary amount of stabiliser is mixed into a hydrogen
peroxide distillate; the addition of further stabilisers can
be omitted.

The following examples are intended to explain the

invention, without limiting it.

1. 250, 500 and 1000 ul of an aqueous 50%-strength solution
of aminotrismethylene phosphonic acid, trade name Cublen
APl (manufacturer ZSCIMMER & SCHWARZ, MOHSDORF GmbH & Co
KG, Mohsdorf) was dissolved in commercially available
hydrogen peroxide of the type D0032 from Solvay Interox.
The stability values of these mixtures are reproduced in
Table 1.

2. Analogously to Example 1, 250, 500 and 1000 pl/1 H;0, of
an aqueous 50%-strength solution of aminotrismethylene

phosphonic acid, trade name Cublen AP1 (manufacturer
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ZSCIMMER & SCHWARZ, MOHSDORF GmbH & Co KG, Mohsdorf) was
dissolved in commercially available hydrogen peroxide of
the type D0035, which has been passed by the apparatus
manufacturer for dip bath technology. The stability

values of these mixtures are reproduced in Table 2.

3. To measure the stability, during determination a defined
number of packaging material chips with a surface area of
55 - 60 mm?/chip are added to the samples from the
Examples listed above. To measure the stability,
approximately 50 ml of the sample solution, with known
concentration (W,) was stored at a storage temperature of
70°C or 85°C over a period of 960 min. in a glass flask.
Then after the necessary correction of volume, caused by
evaporated water, the hydrogen peroxide content was again
determined by conventional methods for this purpose (We) .
The stability loss is calculated by: (W, - We) /W, x 100.

Wa = initial concentration of the hydrogen peroxide
used.
We = final concentration of the hydrogen peroxide after

16 h test at the respective test temperature.
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H:0. type D0032 H.0. type DO035
Addition of stabiliser (u1/] Stability loss (%) Stability loss (%)
H.0z)
0 38 23
250 12 15
500 5 11
1000 6 3
Stabiliser: Cublen AP1 (50%-strength solution)
Test temperature: T=85°C
Testing time: t =960 min
Packaging material chips: n =50

Table 2:
Hz0. type D0035
Addition of stabiliser (ul/| H20.) Stability loss (%)
0 6
250
500 2
1000 1
Stabiliser: Cublen AP1 (50%-strength solution)
Test temperature: T=70°C
Testing time: t =960 min
Packaging material chips: n=50
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Table 3:
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Temperature (°C) Number of chips Stability loss (%)
70 0 1
25 1
50 6
85 0 1
25
50 23
96 0 1
25
50 50
Hydrogen peroxide type DO035
Testing time: T = 960 min
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1. Stabilised hydrogen peroxide, characterised in that
it is stabilised with 1 to 1,000 ppm foodstuff-compatible
phosphonic acids.

2. Stabilised hydrogen peroxide according to Claim 1,
characterised in that it is stabilised with 200 to 500 ppm
foodstuff-compatible phosphonic acids.

3. Stabilised hydrogen peroxide according to Claims 1
and 2, characterised in that the hydrogen peroxide is

stabilised with aminotrismethylene phosphonic acid.

4. The use of hydrogen peroxide stabilised with
foodstuff-compatible phosphonic acids in accordance with
Claims 1 to 3 as dip bath liquid for the chemical
sterilisation of packaging materials in high-speed aseptic
packaging plants.

5. The use of stabilised hydrogen peroxide as dip bath
liquid according to Claim 4, characterised in that the dip
bath liquid is at a temperature of 80 to 85°C.



