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period such that the organisms are substantially destroyed,
and introduction of the ballast water thus treated into the
aquatic environment.

Shipping has experienced considerable structural changes in
recent years. In container shipping in particular, ship
sizes, lay days, loading strategies and hence the
guantities of ballast water, the residence times thereof
and the mixing ratios thereof in harbour and coastal areas
have been altered considerably so that new scenarios have
arisen which imply new risks for the transfer of exotic
species and bacteria which are pathogenic for humans. In
recent years in particular, it has been confirmed on the
basis of drastic examples that such organisms are being
transferred with the ballast water from ships to other
places with far-reaching consequences for ecology and
health. One example is the appearance of the zebra mussel
in the Great Lakes of North America. This has both led to a
change in the food structure with consequences for fishing
and tourism and burdened the energy industry with high
costs of combating the mussel in power station cooling
circuits. Lasting and in some cases irreparable long-term
damage is also being caused by the massive transfer of
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9 9059 94-i 2 resting cysts of
toxi ¢ al gae which not only | eads to unwanted bl oom but al so endangers the
cul tivation of nussels and oysters in nany coastal regions. Finally, the
transfer of a species akin to the jellyfish to the Black Sea a few years
ago led to the conplete coll apse of sar dfne fishing. The intercontinental
transfer of infectious bacteria which are pathol ogical for humans, such as
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There has been no lack of attempts to develop suitable
methods for treating ballast water of ships. These were
unable to become established because of insufficient
effectiveness and/or shortcomings. Although microorganisms
can be destroyed by treating the water with strong UV
radiation, said radiation does not kill larger organisms
contained in zooplankton such as Artemia, crabs, mussels
and the eggs thereof. Moreover, UV technology also
necessitates expensive pumping of the ballast water.

Ozone is an effective biocide but ozonation of the ballast
water of ships is technically too complex. Treatment of the
ballast water with hypochlorite has the disadvantage of the
formation of organochlorine compounds, the poor stability
of hypochlorite, and the corrosiveness thereof.

Many organic compéunds are known which are highly effective
biocides but their long-term effect or their high stability
is not desirable for use in ballast water: After treatment
it should be possible to feed the biocides with the ballast
water in a largely degraded and ecologically harmless form
into the aquatic environment. The transit times of a ship

and hence the treatment time of the ballast water may range



bi oci des but their long-termeffect or their high stability is not
desirable for use in ballast water: After treatnent it should be possible
to feed the biocides with the ballast water in a | argely degraded and
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3 froma few days to many weeks, so control of t he residual biocide

content is Iong ar ant eed. s well mn t hat droge roxi de,
Wbl ch decortibe ECHATarS ot Bapyettekls SO oeoRFhar 6Fr sBY bRocareL -
M croor ganilsiechde cwstéyt ohsyna boogentgearanbeed. The oxidation potentlal
of hydrogen peroxide is generally too | ow to damage organi sns of the

zoopl ankton effectively or to kill them A process for preventing
cont ami nat i bh B% ¥all ghpeen wkhat shygregen speroridas uvhprhnle6AMPESEEscri bed

in US pat engo Swbér 4234 @@ygenprﬁsgsa 59@@1@&& enraddi 8 aarehfiactive
anmount of h dr eroxide to th mgter Pd dl?%ga glEﬂ t he
ot | ast vat M CEapgodi en et RRELR, POIF oRoPHERERFOR B § whi ch t he
cysts are sobsdabvioal pytersiadyed. h?hEOggatpempxidecaa gendesldgy&doby this
Process areé, 6ﬁ5£6”QaﬁéggeéﬁgéniQﬁﬁaEQthQEEBBg;QHkEBntQ%FBE¥EQBH ngton.

practical experreénce e Spéctrum actron n perOX|de
i s not suffthbhllfﬁhGMFeétPﬁgcﬁaﬁl§§F Rﬁ@ﬁ?nﬁéﬁau§@n§ﬁﬁéﬂa§#@§nP§ns of the

phyto- and ﬁ&@ﬂé&ﬂtéoﬁatéﬂ§|ﬁ9'Bgstgebf heshEQY pladREonhishdakerabea
situated in, the ballast ﬁﬁ%g g g gestro ed sufficiently, if at al
It is knownifrBh PREGREE 6344373¥hi Bt PERE ?EbFanﬁﬁ§§§I1Pnapﬁén§dﬁpt and
| arval for nefaécbeveoambohtedfbnydcmtgent perbhiper aoethe baildash s:ah:uetn on
cont ai ni ng perageti | g ctive,ano | g I sexann to
a water inlg?d glgcﬁ?gﬁaﬁg @B Bgﬁ g ; %F # egtégg %pﬁasu%ffﬁée % of a
peracetic abodgsuéactmqnfbnmehéurnagtwbmchothe cysts are substantially
destroyed. The cysts which can be destroyed by this process
are resting stages of the algae belonging to the
phytoplankton. As practical experience has shown, the
spectrum of action of hydrogen peroxide is not sufficient
for treating ballast water because other organisms of the
phyto- and zooplankton, including their resting stages
which are also situated in the ballast water, are not
destroyed sufficiently, if at all.

It is known from US patent 5,393,781 that the zebra mussel
in the adult and larval form can be controlled by contact
with peracetic acid. A solution containing peracetic acid
in an effective amount is added, for example, to a water
inlet or a storage vessel of a water treatment plant. The
use of a peracetic acid solution for the treatment of
ballast water of ships in order to prevent the transfer of
species of organism from another locality from one aquatic
environment to another is neither disclosed nor suggested
in said document. Nor does it disclose whether and on what
scale the eggs of zebra mussels and of other organisms of
the zooplankton including the epifauna thereof are
destroyed by pefacetic-acid.



bal |-ast water of ships in order to prevent the transfer of species of
organi sm from another locality fromone aquatic environnent to another is
nei t her di scl osed nor suggested in said docunment. Nor does it disclose
whet her and on what scal e the eggs of zebra nussels and of other organisns
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characterised in that the agent contains, as a peroxygen conpound, a
wat er - sol ubl e percarboxylic acid with 1 - 6 C atons and in that the agent
is added in & gurassssy was risspshdion areEt ing 20mtaniotapeer a@boxyl i c acid

per litre of halilas1 dRfRlers with organisms from the series of
zooplankton including the epifauna thereof and of

phytoplankton including the resting stages thereof (cysts)
which are taken up with the ballast water of ships and
transferred to another place when the ballast water is
discharged, comprising the addition of an agent containing
a peroxygen compound to the ballast water, allowing the
agent to react until the organisms are substantially
destroyed, and introduction of the ballast water thus
treated into the aquatic environment, which is
characterised in that the agent contains, as a peroxygen
compound, a water-soluble percarboxylic acid with 1 - 6 C
atoms and in that the agent is added in a quantity
corresponding to 0.1 to 200 mg of percarboxylic acid per
litre of ballast water.

The subclaims relate to preferred embodiments.

The term plankton means all the animal and plant organisms
in all their forms suspended in water. The term zooplankton
thus means organisms in egg form, larval form and adult
form. The term “phytoplankton” also means the resting
stages of the organisms such as cysts. The organisms to be
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It has been found that by treating ballast water with a
percarboxylic acid, also known as peroxycarboxylic acid,
very different organisms of the generic kind may be
destroyed. The percarboxylic acid acts as a biocide and has
a broad spectrum of action. The term “substantially
destroyed” means a rate of destruction of generally at
least 90%, preferably more than 99% and a reduction in the
hatching rate of eggs by at least 50%. Although a 100%
destruction rate may be obtained without difficulty in
vitro, a 100% destruction rate is not always guaranteed in
practice, nor is it absolutely necessary, in view of the
size of the ballast chambers in the ship, the dead spaces
which cannot be excluded, and a possibly incomplete mixing
of the small amount of biocidal agent with the large amount
of ballast water.

The biocidal agent to be added to the ballast water may
contain one or more percarboxylic acids. Said agent is
usually an aqueous solution which may also contain, apart
from the one or more percarboxylic acids, other active
biocides and/or other auxiliaries such as, e.g.,
surfactants. |
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and performic acid. An effective peracid combination
contains at least two of the above-mentioned peracids of
dicarboxyiic acids.

Normally, the biocidal agent containing one or more
percarboxylic acid also contains hydrogen peroxide and the
carboxylic acids on which the percarboxylic acids present
are based. Such mixtures result from the preparation of the
agents containing percarboxylic acid by reaction of one or
more carboxylic acids with an aqueous hydrogen peroxide
solution. An agent which can be obtained in this way may be
used before or after the equilibrium is reached. An agent
based on a so-called equilibrium percarboxylic acid
solution is used in particular preference, particularly an
equilibrium peracetic acid solution to which one or more
other biocidal components and/or auxiliaries were added
prior to use. '

According to a preferred embodiment, the biocidal agent
used is a solution containing peracetic acid, performic
acid, acetic acid, formic acid, hydrogen perox1de and water
in a total quantity of at least 95 wt.%. Due to the
preparation, such a solution may also contain a mineral
acid catalyst and active oxygen stabilisers. Such a
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this percarboxyllc acid and formic acid separately to the
ballast water; the efficiency of this combination is higher
than that of the solution containing exclusively peracetic
acid, but lower than that obtained using a solution
containing peracetic acid and performic acid.

Other biocidal substances instead of formic acid may also
be added to the agent containing carboxylic acid or
immediately to the ballast water. Suitable biocides of this
kind are acrolein-cleaving acetals, for example, 2-vinyl-
1,3-dioxolane or 2-vinyl-1,3-dioxane. Whereas the acid
content of a percarboxylic acid solution is sufficient to
cleave the acetal, it is advantageous, if the acetal is
added directly to the ballast water, to use the acetal in
combination with an acid or an acid-cleaving agent.

According to a further embodiment, an alkali metal cyanide
is added in a small guantity to the ballast water apart
from an agent containing percarboxylic acid. The cyanide is
used advantageously in a quantity of about 0.1 to 20 mg per
litre of ballast water. The use quantity of the agent
containing percarboxylic acid, to which the cyanide may
also be added directly, if necessary, is from 0.1 to 200
mg, particularly 1 to 100 mg and particularly preferably 1
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the bal | ast“eter It has been found that the conbi ned use of an agent
cont ai ni ng percarboxylic acid and a cyanide leads to a synergistic effect.
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satisfactorily either by the sole use of a solution
containing percarboxylic acid or by the use of a cyanide,
the combined use of the two substances proves very
effective. Due to the above-mentioned combination it is
also possible to reduce the concentration of percarboxylic
acid. Whereas the sole use of a cyanide brings about an
effective destruction of adult animals, the eggs of certain
organisms survive; on the other hand, adult animals of
certain organisms are incompletely destroyed by the sole
use of a percarboxylic acid, though the eggs thereof are
destroyed. -

In the event of the combined used of an equilibrium
peracetic acid and formic acid where, as mentioned above,
the formic acid may be added directly to the peracetic acid
or at the same time as this to the ballast water, the use
quantity of formic acid corresponds to 10 to 1000 wt.$,
based on the sum of peracetic acid and acetic acid.

The agent containing percarboxylic acid or a combination
thereof with further biocides may be added to the ballast
water by a single addition or multiple additions. If
necessary, a certain content of percarboxylic acid is
maintained in the ballast water until substantially all the
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effective destruction of adult animals, the eggs of certain organi sns
survive; "on the other hand, adult aninmals of certain organisns are

i nconpl etely destroyed by the sole use of a percarboxylic acid, though the
eggs thereof are destroyed. In the evenf of the conbined used of an

equi librium peracetic acid and form c acid where, as nentioned above, the
formc acid may be added directly to the peracetic acid or at the sane tine

r 0 to Torafit R ANTHEE afilfs SPa YAl LEY o8l FOEM Grachidsgoptaanands

to 10 to 10 ased-on e stmo erace acetic-acid.
The agent cdhfh¢n|h@eped@atbouybfctheléleﬁldaéoﬁﬁﬁnétl§hethéﬂééﬁtmwﬁﬁer

further b'Ocigeﬁeﬁﬁylﬁetﬁgdsgligsﬁh@aﬁﬁk'BittH@t§h1§Yuﬂt§nnﬂh§ addi tion or
nultlple addi tions. |f necessar italn content o %arbox%llc acid
i s nalnta|néﬂe$ﬁr?ﬁélﬁﬁlFﬁs?uRﬁgéPtﬁﬁi ¥ SOBBLEhREF aPP YaPﬁ fryards 1s

9 organi smehénbabeastduivbhtekadyathargedgahdr fedr eodeher agadtisfter the
addi tion of the. biocidal ent ,..the_bal| ast  wat he | | ast
t anks of theegﬁfﬁoﬂﬂ?P?'t%gcagg%chPPoﬁn §&§&E£ g%??agﬁeagggﬁ étg %only
afterwards ilsalhesbavbhbisr mayemldbsbhafgdddamectdy te eh&aakuderm

envi ronment . , AGGoK ansokotﬂesabp%PBQEIXﬁ 5530ﬁggbgurtBgegahhaﬁkrwak%a may

al so be fed %lrect y to a tank rovi for th purpose in the

har bour ar ea®GRAreiegdt &8 55@0#6Vﬁ§tﬂ6ntﬁé SAdenteak itR ®aid tank farm
The process according to the invention nmakes it possible effectlvely to
prevent the &ﬁansfer of unwant.ed o%gaﬁbsns from.one Iace 0_anat.h The

agents to bell§eHTRFESHsEFPHIANEo CatPIFIHAOR EFPSHE %ar e
degr aded aftefféntﬁwbﬂyngotpeewehaskhertmhaﬁfwayoEéu@M@mhaxb@dgaﬁxams

ecotoxicologkggh 8HQSb§Q%%'tEhgn%%ﬂ%Eqa5h%U%%%%Q%e%ot%eb%sed are used
in a concentration such that either they are degraded after
fulfilling their task or they may be discharged as an
ecotoxicological substance. The biocidal substances to be
used according to the invention are used advantageously in
a quantity such that, after the scheduled transit time, the
population of organisms in the ballast water is destroyed.
Accordingly, if the transit time is short, the
concentration of effective biocides will be higher than if
the transit time is long. Even in the event of the combined
use of a solution containing percarboxylic acid and a
cyanide, an excessive cyanide concentration in the ballast
water to be discharged is avoided by the fact that the.
cyanide is oxidised to harmless substances by the
percarboxylic acid present.

The examples below show the effectiveness in principle of
the solutions containing percarboxylic acid on the survival
rate of selected test organisms under defined conditions.

Examples Bl to B6 and comparison examples VBl to VB4
Tests were carried out on Artemia salina (crustaceans) as

test organism, namely in the egg, larval and adult stage of
life. The medium examined was North Sea water with a
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used according to the invention are used advantageously in a quantity such
that, after the scheduled transit tinme, the population of organisns in the
bal | ast water is destroyed. Accordingly, if the transit tine is short, the
concentration of effective biocides wll hi gher than if the transit tine
is long. Even in the event of the conbin use of a solution containing

percarboxylic acid and a cyani de, an excessive cyani de concentration in the

bal | ast wat e%ai?. be db?_CE%%eQnBStﬁ%ok‘iﬁgdbiéeh. Srffn%&et .@gfs tRgmcyani de is
oxi di sed to Rarm es¥ Subafances by the percarboxylic acid present. — The
exanpl es bel baRABALHEE dpPeuti ¢lress The prdntt pheteniangess| kePbnsn S
cont ai ni ng pgi@@gbfgéxl gﬁté(i':j fﬂtaﬂ'llst;hﬁhéléf(&‘t't‘éfh'iar %;@sofaggehﬁéﬂv@@ Wwesle
organi sns under defiped._conditions. . appl es Q and conpar.i son
exanpl o5 VBIKEBEVER 3 PSR SOBAIRFE] OOF BRTRPLAWa ed| ARy ernined
(crustaceansfram thet sargdriadmratasebyf ithet haudgganliamals aadd nadgllti ist age

of life. The i 1 th. S ter w.th
10 salinit?ggg gggéggggﬂ?%ewglfggktgﬁpggap%r§oﬁg§'rg§§|Fgﬁggrgfﬁﬁé (about
20[err] C). Theradett ontt émi &hweeepeptlled Frioupse Joa thet easeadds thehe "

Arten a eggseg%g t'l 2h%aR0HE e R tleh (%ma%ce%wetrﬂﬁdeg SfcEhe oY dldiley was

determ ned fr¢ he survival rates of the adult animals and nauplii over an
exposure ti mEI®ESup to 72 hours. The tests were carried out in three
parall el groups. In the case of the eggs, the hatching rate (% was

determ ned after t? st.ated ti.nes. he faol lL.ow n ti ubst ances and
Conbinations&mgrgo EQP&ES activé substances é%@ é%ﬁ%inSGiS%s ﬂ%f&
tested:

A: Equilibrium peracetic acid containing 5 wt.$% peracetic
acid, 27.5 wt.% hydrogen peroxide and 5.5 wt.% acetic
acid, prepared from acetic acid and aqueous hydrogen
peroxide in the presence of 2 wt.$% sulfuric acid.

B: Mixture of a solution according to A with 85 wt.%
formic acid in a mixing ratio of 1 to 1. The mixture
was used after being left to stand for 1 hour.

C: Mixture of a solution according to A with a
combination of 2-vinyl-1,3-dioxolane with maleic
anhydride (1:1) (= VDL-K). Mixing ratio of A to VDL-K
equals 100:1. The mixture was used immediately after
preparation.

Table 1 shows the mortality in % of adult Artemia salina -
means of three parallel tests in each case using agents A,
B, C and VDL-K in the given concentrations c (mg/l). The
control contained 60 animals, the samples treated with an
agent according to the invention contained 150 animals.



A:° Equilibriumperacetic acid containing 5 wt. % peracetic acid, 27.5

wt . % hydr ogen peroxide and 5.5 w. % acetic acid, prepared from acetic
aci d and aqueous hydrogen peroxide in the presence of 2 wt.%sulfuric
aci d. B: Mxture of a solution accordijng to A with 85 w.% formc
acid in a mxing ratio of 1 to 1. The mXture was used after being
|l eft to stand for 1 hour. C. Mxture of a solution according to Awith a
conbi nat i orpQf1L2-i nyl - 1, 3-di oxol ane with nal eic anhydride (1:1) (=
VDL-K). Mxtng ratto of Ato VDL-K equal s 100: 1. The m xture was used
i mredi ately after: preparation. Table 1 sho the nortality in % of
adul t Artent:aam@u%néx - VBeans jof hrlee ppral BeR tegqts iB1 Fach{caseB uai ng
agents A, ~C a -K 1 € grven cpncentratrqns ¢ (ng/T1]. %E) ont r ol
cont ai ned 60" {kﬂ S ,quﬁsr%r}'a lesBreatpd wiBh an agenté;cco di it'g( t he
invention contained[150 ani ml2900 mg/1 | 2000Tabl/'e [12000 Ixgpfpl €20 mgBll
B B B VB Z Tihe (Q). Control B
C VDL R-5 ¢ I{izooo ng/lgzaoo mg/ 1 2oo my/1 %20 my/l
0.5 0 1 0 0 0.0 w.7 @® | 0 O
0 12. 7 2 0 ) 73.3
8 0.7 2 3 % 0 ? 3 73'396.7 8 18 0.7 2
5 2 3 9 O 1003 3X26.7 gls 7 2 2
13 1005 109 42 100 32 8

7 2 13 100 100 42

10 3 24 100 100 51

24 3 84 100 100 100

48 3 92 100 100 100

72 3 97 100 100 100

Table 2 shows the mortality in % of larval Artemia salina
(nauplii) after exposure. The means of 3 parallel tests and
the total figures for the test organisms per test group are
given.

The mortality of the adult Artemia reached only 97% using
the test concentration of A, whereas the effect of B and C

is much more rapid and quantitative.



10 3 24 100 100 51 24 3

84 : 100 100 100 48 3 92 100
100, 100 72 3 97 100 100 100
Table 2 shows the nortality in %of larval Artem a salina (nauplii) after
exposure. The neans of 3 parall el teststénd the total figures for the test
organi sns per test group are given. The nortality of the adult Artem a
reached onté1?7%%using the test concentration of A whereas the effect of B

and Cis rapid and quantitative.
12 Tabl e 2: Exanpl e VB 3 B 4 B 5 B 6 VB 4
Time (h) Conddihie | vBA3 | B8 | BEG ¥DE- K VB 4
2000 ny/ | =2686—mg4—2666—TgH——20—Trg 48—t —24¢—n =
122 n = TI8@e (h)92€entrols AQ B0 C0.5 VDL-K)
0 1 0 0 |2000 ®d/$|2000 mgA | 2000 mg/P| 20 g/l 0
1 166 2 t 3 V) T 60
50 21 gln = 18209 n = 21123 n = 122190p n = 1951qon = 21197
10 0.50.5 3 o 100 ¢ 109 .5 100¢ 44 o 0.5
100 100 10 100 48 D. 5 100 100
100 100t 72 g 0.5 ¢ 100 °1-® 150 O  fdoo O 100
Exampl e 7 Wzn resting eggs of Artenia sdldha were eZposed to the

3 0 1 100 50 21

5 0 23 100 100 97

10 0.5 73 100 100 100

24 0.5 100 100 100 100

48 0.5 100 100 _ 100 100

72 0.5 100 160 100 100

Exampile 7

When resting eggs of Artemia salina were exposed to the
active substances A, B and C and the above-mentioned active

substance concentrations, no larva development takes place.

Example 8

The test organisms used were adult shrimps (Mysis sp) which
" were exposed to the active substance according to A (c =
2000 mg/l). After only 0.5 h, the mortality was 100%.

Examples 9 and 10

The active substances used were: Sodium cyanide and the
equilibrium peracetic acid solution used above (E-PAA) (=
A). In examples 9 and 10, the cyanide (CN) and the E-PAA
were added separately but simultaneously to the water with
the adult Artemia, nauplii and resting eggs of Artemia. The
use quantities per litre of water were 3.3 mg of NaCN and
10 mg of E-PAA in example 9 (formulation A) and 46.3 mg of



active substances A, B and C and the above-nentioned active substance
concentrations, no |arva devel opnent takes pl ace. Exanpl e 8 The test
organi sns used were adult shrinps (Mysis sp) which were exposed to the
active substance according to A (c = 2099 ng/i). After only 0.5 h, the
nortality was 100% Exanpl es 9 and 10 The active substances used were:
Sodi um cyani de and the equilibrium peracetic acid solution used above

(E-PAA) (=nAkN s REDP Eaimfl%t&% e 08 ( m@féiti&eﬁ PAA wer e
neous

added separatel y but S|nulta y to the water mn e adult Artem a,
naupl i i andaPd& ihFhayes e At TH@{E%l’q%rﬂ’P%lé%t%n‘FlF?Eeo%nmt er
were 3.3 ng.of NaCN and 10 ng of E-PAA in exanple 9 (formulation A) and

46. 3 ng of 13 NaCN and 50 ng of
E-PAA in exanple 10 (formulation A). Table 3 shows the results - nortality
and hat chi fabl® S n Tabl e 3: Exanpl e 9a 9b
10*) Test Adul t nauplii Eggs Artem a
Time (h) Mortality (9 Hat chi ng; rate
(% 1 __Example o 9a 0 9b 0 10%)
Test2.1 Adult nauplii Eggs
Artemia
Time (h) Mortality (%) Hatching rate
(%)
1 0 0 0
0 2.1
5 13.3 12.8
16 66.7 97.9 20
24 96.7 100.0 30

*) Control hatching rate without active substances:
1 h, 40 %; 14 h 90 %; 24 h 95 %



5 - 13.3 12. 8 16 66. 7 97.9

- 20 24 96. 7 100.0 30 *) Contro
hat ching rate wi thout active substances: 1 h—40-% 14 h 90 % 24 h
95 % 14 mlllllll 111111: 11111
11111 11 lii Patent clains 1. Process for pre ” l, t| on of
navi gabl e waters with organisnms fromthe serle
i ncludi ng tBgreRil @daamisher eof and phyt opl ankt on |nclud|ng the restlng
stages thereof :(cysts) which are taken up with the ballast water of
shi ps and transferred to another place when the ballast water is

di schar ged, 1C0inE&bagsthera@QEWEﬁmiﬁb &bn&gmﬂhatloncamtmaﬁngauiqmwoxygen
conmpound to the baliast

| I 9 ¢y t he
organi sns are wak&hs: 3 |af’llr39a8' s?‘rsog% i t % |s%tgﬁo Fucti on%g)flat?ﬂ&én
bal | ast wat er thugctluelanedtitnet @ptlff@@@u&he(IGOf apg pharhemd@nkton

characterised i nitRabaing i 34RMNGOUEAIAS e RINGRLNOMAIN] 2%

wat er - sol ubl e percarb K%IC acl to 6 C atons and in t hat
the agent is addé@Xer FPquatty thecbeldassnaiaten @f ships, and 200 ny of

per carboxylic aCftd'aﬂ%rfdrlr@det@f anothedl Ipdsicenain®n the? ball¥sicestteacciy di ng
to claim1l, a acter n .t hat ent__used contalns at

| t
| east one percar Ege cgg\p&lrsﬁ.&% tﬁl"lg s""éJq let:s:L%élor?pffllagll nagg perfor mc
aci d, per aceont adaiisghgad pesoprygeino mompesingl dred thies dadil agjerwater,

containing hydroggn ANt agent to react until the organisms are
substantially destroyed, and introduction of the
ballast water thus treated into the aquatic
environment,
characterised in that
the agent contains, as peroxygen compound, a water-
soluble percarboxylic acid with 1 to 6 C atoms and in
that the agent is added in a quantity corresponding to
0.1 to 200 mg of percarboxylic acid per litre of
ballast water.

2. Process according to claim 1,
characterised in that
the agent used contains at least one percarboxylic
acid from the series comprising performic acid,
peracetic acid and perpropionic acid and also an agent
containing hydrogen peroxide.

3. Process accdrding to claim 1 or 2,
characterised in that
the agent used is based on a so-called equilibrium
peracetic acid with a peracetic acid content of 1 to
10 wt.%.

4. Process according to one of claims 1 to 3,
characterised in that

an agent containing peracetic acid, performic acid,
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3. Process according to claim1 or 2, characteri i hat _
agent used is based on a so-called equilibriun1 peracetyd '“N‘ 'th
peracetic acid content of 1 to 10 wt. “\m m g.to
one of clains 1 to 3, characterlsedlén that

peracetic acid, performc acid,
forn1c aci d, hydrogen peroxi de and wat er in a total

lsaékﬁ%aw& A"f%éh‘&@dac1d5 h rr%g%s PRGN HNG P W& 1Of

acetic acid,
guantity of at
clains 1 to 4,

aractefi-se In~addition to the agent

t he
a

cont®ai ni ng
15

containing a per&Br BokpERd quangdty ofnétorleasite 9% Mér bildcitfd -conpounds

are added

conmpounds a

5

to the ballast water or in that the other biocidal

e o Py i L

before the wa Process
accordi ng to cl acheBacterisedadactdeitsed i n that t he ot her bi oci dal
conpound used (s 1h0LAS £38d el the agRARNARLAARAY Yeildirdddignald ng
acet al . 7. Process according t I"al m 5 Characteri'sed in that

cyanide is used Pﬁlgrq9§ﬁtPFym9¢eopIh@€ @GQﬁ}qﬁé‘comPOWQQ%wﬁqﬁ goidadhst

wat er .

to the ballast water or in that the other biocidal
compounds are already added to the agent containing
percarboxylic acid before the addition thereof to the
ballast water. -

Process according to claim 5,

characterised in that

the other biocidal compound used is formic acid, a
cyanide or an acrolein-liberating acetal.

Process according to claim 5 or 6,

characterised in that

cyanide is used in a quantity of 0.1 to 20 mg per
litre of ballast water.

Process according to one of claims 1 to 7,
characterised in that,

per litre of ballast water, 5 to 100 mg of a 1 to 15
wt.% equilibrium peracetic acid and, together with
said equilibrium peracetic acid or separately, at the
same time or after a certain delay, 1 to 5 mg of
cyanide are added to the ballast water.

Process éccording to one of claims 1 to 8,
characterised in that _

the agent containing percarboxylic acid and optionally
the other biocidal compound(s) also added to the
ballast water are allowed to react for such a time
before the ballast water is introduced into the

aquatic environment and, if necessary, the agent and
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8. Process according to one of clainms 1 to 7,  charaeteri seﬂ"n t hat ,
per litre of ballast water, 5 to 100 ng of a 1 to 15 I|br|um
peracetic acid and, together with said equil ZM\“im‘tm% ﬁ! cid or
separately, at the sanme tine or aftgg a cert ,., 0*% ng of
cyanide are added to the ball ast water. 9. Procéss according to one of
clainms 1 to 8, characterised in that t he agent containing

per car boxyl i c acifeaB@hept badalikisl com dé;”éﬁ:l’e i@ igpnpound(s) al so
added to the tt)al | ast, wat Lern gre al efactthfor such a tinme

before the bal | a8E RENEFISe IR dfi'&:e&eaﬁto t e © SR é’?ﬁ/l"‘}%%rrent
and, if necessaryestiteyagent and 16

t he other biocidal conpounds are netered in afterwards, until at | east
99% of the organisns are destroyed. 10. Process according to one of

claims 1 tolf- Progrgpagcsorsdag ¥a iefe of alifdns daterts of the ball ast
wat er for the pubhgggcherlseddqslt reEtng t he organl snms iIs carried out on

board th hi t | ar | h h f t
'he bal |ast vat of Sal SPESARC Aot BALT St AR AQKe bR | Sl

and the treated dasktaslyingt ¢he organiisnts doucednidd dute caqt_miamd the

environment in theg;, Hddiei8d Ay WL G Sdlfhey thereof or,
after the ballast water has been discharged, in a
treatment plant on land, and the treated ballast water
is introduced into the aquatic environment in the
filtered or unfiltered state.



