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a substantially
Si r'lthelnstallatlonl

The installation 1 according to the figure is provided for producing an electrochemically
activated water-based solution, in particular a saline solution, through electrolysis. For
this purpose, the installation 1 comprises an electrolysis module 2, to which an electro-
lysis medium can be fed on the inlet side via a supply pipe 4. As electrolysis medium,
softened water, mixed with brine or an water-based saline solution, is provided. For this
purpose, the supply pipe 4 is connected on the inlet side to a water-softening station 6.
For adding the brine to the softened water, a venturi tube 8 is connected in the supply
pipe 4, said venturi tube 8 being connected, for its part, on the inlet side, with a brine
container 10. Furthermore, an outlet pipe 12 branches off the supply pipe 4 after the
water-softening station 6, via which supply pipe 4, the water flow from the water-
softening station 6 can be discharged, during a startup phase of the installation 1, into
the brine container 10, bypassing the electrolysis modules 2 of the following compo-
nents. For changing over between these operating states and the continuous operating
state as well as for dosing a predefinable quantity of brine into the electrolysis medium,
appropriate valves 16, 18, 20 are connected into the supply pipe 4, the outlet pipe 12 as
well as the brine-feeding pipe 14 running into the venturi tube 8, and, in addition, a
throttle valve 22 is connected into the feeding pipe 14.
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anode spaces 42, and in addltion the quantity of catholyte produced in this appllcatlon

as "waste product' can be kept particularly low.

Furthermore, to check the material properties of the produced anolyte as well as to
measure the quantity, a number of sensors, in particular a quantity sensor 66, a tem-
perature sensor 68, a pH-value sensor 70, and a sensor 72 for measuring the redox
potential, are connected in the outflow pipe 24. ‘

As mentioned before, the installation 1 according to the figure is specifically designed
for providing a particularly high-quality anolyte through a cascade-like series connection
of the anode spaces 42 on the medium-flow side and a paralle! connection of the
cathode spaces 44 on the medium-flow side. An electrochemically activated solution of
particularly high quality, with regard to its chemical properties, in particular the share of
active chlorine and the redox potential, as well as with regard to its storage stability, can
be obtained through the operation of the installation 1, for example, by feeding briny
water through the supply pipe 4 via the branch point 58 in parallel into the cathode
spaces 44. The concentration of brine in the softened water is adjusted by means of the
throttle valve 22 and/or the venturi tube 8 in an appropriate manner and as a function of
the desired content of salt or concentration of ions in the final product, and in the
electrolysis module, the anolyte is guided at an appropriately chosen flow rate. After a
dwelling time, the catholyte is charged with ions in the cathode spaces 44 via the
respective adjacent diaphragms 46, the electrolysis voltage being applied between the
respective anode and the respective cathode.



25-n5 and i.s, preferably adjusted to a value in the range of 10 nS (surface)
and 18,rr8;;_.hrf“ot onic) and 22 ntS (pharnmaceutical applications). The salt
"content cg s‘-@ adjusted to a value in the range of 0.1 g/l to 15 g/I;
pref erablay, Bfvalue in the (isotonic) range of 5 g/l to approx. 9 g/l is
chosenzsl®Bsts/of reference nunbers llnstallation 2El ectrolysis nodul e
4Supply pi 6Wat er - sof teni ng station 8Venturi tube 10Brine contai ner
12Qutd et pe 14Brine-feeding pipe 16, 18, 20 Valve 22Throttle valve
24Quf f 1 oWeR! e CRRSHRY 1$QUiscivRibY FoRl BreV@ithodd sacde 4By fRid® the collection
point 54. Behind the collection point 54, the catholyte is divided into two partial flows, a
first partial flow of the catholyte of approx. 50% to 95% of the total flow, advantageously
of approx. 90% of the total flow, being fed through the overflow pipe 58 to the anode
space 42 of the first electrolysis cell 40, viewed in flow direction of the anolyte, whereas
the second partial flow of the catholyte, corresponding to approx. 5% to 50% of the total
flow, preferably approx. 10% of the total flow, is fed through the discharge pipe 60 to the
collecting container 64.

)

Then, the first partial flow, starting from the anode space 42 of the first electrolysis
cell 40, viewed in flow direction of the anolyte, is guided in a cascade-like manner as
anolyte through the anode spaces 42 of the electrolysis cells 40, connected in series
on the medium-flow side, and is thus subjected to several successive electrochemical
activation steps, in the manner of a multi-stage treatment.

The electrochemically activated solution obtained in this way is in particular charac-
terized by a relatively high content of active chlorine and, at the same time, a high
storage stability. The salt content in the final products, i.e. in the produced anoclyte .

as well as in the produced catholyte, can be adjusted, according to requirements, by a
correspondingly adjusted dosing during the feeding of the brine from the brine container
10 into the flow of softened water (for example, at choice, as "low concentration" or else
as "high concentration"). It is in particular possible to appropriately predefine the con-
ductivity of the final product through appropriately adding the brine to the water fiow;,
the conductivity can be adjusted for an anolyte of relatively low concentration of active
chlorine to approx. 10 mS/cm and for an anolyte of relatively high concentration of
active chlorine to approx. 18 mS/cm.

Afterwards, the "duration of treatment” of the anolyte, on the one hand, and of the
catholyte, on the other hand, can appropriately be adjusted through an appropriate ad-
justment of the flow velocity of the media in the reactor, i.e. in the electrolysis module 2,
enabling in particular to specifically adjust the pH-value of the final products. In this
context, the operating temperature in the media flows, which arises as a function of
the amperage of the electrolysis current, should not be chosen too high, in order to
guarantee a high product quality. Both for an anolyte of low concentration and for an
anolyte of high concentration, pH-values can be adjusted, preferably in the range of
7.0 to 7.6, whereby the arising anolyte can be a transparent, colorless liquid with a
chlorine-based odor and a redox potential of, for example, 850 to 950 mV (measured
potentiometrically). Preferably, however, redox potentials of more than 1500 mV, in
particular also of more than 2000 mV, are aiso adjusted.

The content of active agent (or share of active chlorine), which can be determined by
iodometric fitration, for an anolyte produced according to the exemplary embodiment,
amounts to approx. 600 to 800 ppm for an anolyte of low concentration (preferably used
as disinfectant and characterized by a conductivity of approx. 10 mS/cm) and approx.
800 fo 950 ppm for an anolyte of high concentration (preferably used as medical or
pharmaceutical active agent and characterized by a conductivity of approx. 16 to

20 mS/cm).
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In addition to these exemplary embodiments, the anolyte can, for example, also be
produced with the following criteria and/or characteristic parameters:

- The electrolyte is characterized by a meta balance, solved in water, of ions of
salt (Na, Cl), water (H20, OH, H30), CIO,, and possibly Cl2Oy, their acids and
bases, their anions and cations and their solution species, which are mutually
dependent.

- As a function of the adjustment of the operating parameters in the production
process, in particular medium flow rates, operating voltages and currents, con-
centration specifications, values between, for example, 400 and 2000 mgAC/,

possibly even more than 2000 mgAC/l, can be adjusted for the content of active
chlorine.

- The pH-value can be adjusted between 2 and 14, preferably, a value between
6 and 8 is adjusted.

- The conductivity can lie in the range between 14 mS (lower limit: 4 mS) and
25 mS and is preferably adjusted to a value in the range of 10 mS (surface) and
18 mS (isotonic) and 22 mS (pharmaceutical applications).
The salt content can be adjusted to a value in the range of 0.1 g/i to 15 g/l; preferably, a
value in the (isotonic) range of 5 g/l to approx. 9 g/l is chosen.

List of reference numbers

1 Installation
2 Electrolysis module
4 Supply pipe
6 Water-softening station
8 Venturi tube
10 Brine container
12 Qutlet pipe
14 Brine-feeding pipe
16, 18, 20 Valve
22 Throttle valve
24 Outflow pipe
26 Reservoir
28 Multiple-way valve
30 Drain pipe
40 Electrolysis cell
42 Anode space
44 Cathode space
46 Diaphragm
47 Degassing pipe
48 Branch point
50 Feeding pipe
52 Outflow pipe
54 Collection point



S8Cverfl ow pipe 60D scharge pipe 62Throttle valve 64Collecting container

'g sor 68Tenperature sensor 70pH val ue sensor 72Sensor O ainms 1.
| cal |y activated water-based sol ution, obtained by
el ectrol yﬂrgﬁe briny water in an electrolysis rmdul e (2) conprising a

pl urallt “@f @ ectrolysis cells (40), each electrolysis cell (40)

0 a sepemfibwlpgriric polarity, wherein the electrolyte is serially
fed to BRe firsperalpRste spaces of the electrolysis cells (40) in the
manner g a serifse Q@ don. 2. The el ectrochem cally activated sol ution
of claipghl, vvhe s %,g ectrolyte is fed to the second el ectrode spaces

if the ectrol 4 in parallel. 3. The electrochemcally
activat sol u“&s c?‘*fn%f:ént%rg or 2, wherein the first electrode spaces of

t he el eCtrol ysi 9 are deS| gned in each case as anode spaces (42)
and the §econd deaMGraEe $BAEYs of the el ectrolysis cells (40), as cathode
spaces\M({ 4. prhealdesensetheni cal |y activated sol ution of any of clains 1
to 3, arel n elSeaseol yte flow ng out of the second el ectrode spaces of the
electrolysis cells (40) is fed to the first electrode space of the first

el ectrolysis cell (40), viewed in flow direction of the electrolyte. 5. The
el ectrochenmically activated sol ution gflaiglsai m 4, wherein only a parti al
flow of the el ectrol yte flow ng out of the second el ectrode spaces of the

el ectrolyysi ?\ncél}e ﬁ‘ |c'aﬁ befldtd erfb s%td s‘?:lt?cﬁrf § efctroRfsid bf St
el ectrol ySi §if wat n‘é|e ‘ﬂ% sidm E§’rﬁ h&ﬂ plahﬁ‘lt FEEERL| i%ceﬁs

phar maceut i
t reat ment o )n ef tr ggs:s F%I P%r gwpé {F%; ﬁé g'PH /or
for hygiene, ‘?,1 ‘Fr' PR ry]agp@& pé’&?ls\?g? %8@%

clainms 1 toPd %) Aad gsien é‘élast,e&ﬁ?ﬁ dfnp By 1 Pﬁ:'d % and
an active s@l@ﬁ@ﬁ)ﬁfﬁﬂ ortbe fisteiprieogs sRaGes! rﬁf@ﬁ pleciroysiscalls(ABhiaghe manner
bet abl ocker ©f aaﬁ@@b‘sﬁmtmmr reduci ng i ncreased intraocul ar pressure,

and/ or an ophthalmc wetting agent, and conprising, on the other hand, a
carri er Zubsttanelechasiesinicallpactiated soitienof elain 1aethierein dide sieictrolybe ifeddoy
of clainms 1th@sboondielRtradepaaet iftRe eldetbRBRecdlIS (HOEiBrallel,

3. The electrochemically activated solution of claim 1 or 2, wherein the first electrode
spaces of the electrolysis cells (40) are designed in each case as anode spaces
(42) and the second electrode spaces of the electrolysis cells (40), as cathode
spaces (44).

4. The electrochemicaily activated solution of any of claims 1 to 3, wherein  electrolyte
flowing out of the second electrode spaces of the electrolysis cells (40) is fed to
the first electrode space of the first electrolysis cell (40), viewed in flow direction of
the electrolyte.

5. The electrochemically activated solution of claim 4, wherein only a partial flow of
the electrolyte flowing out of the second electrade spaces of the electrolysis cells
(40) is fed to the first electrode space of the first electrolysis cell (40), vnewed in
flow direction of the electrolyte.

6. A pharmaceutical composition, in particular for internal or external treatment of
inflammations, for germ reduction, for wound healing and/or for hygiene, com-
prising an electrochemically activated solution of any of claims 1 to 5.

7. A pharmaceutical composition comprising, on the one hand, an active substance,
for example prostaglandine tissue hormones, betablockers, a substance for
reducing increased intraocular pressure, and/or an ophthalmic wetting agent, and
comprising, on the other hand, a carrier substance based on an electrochemically
activated solution of any of claims 1 to 5, wherein the active substance is present

-10 -



us€ein Str.%88 3 Fut:kb 72 97 03 cp. *c 49t in the same phase or in a
,phase separat@ &y omthe el ectrochem cally activated solution. 8. A
def.mat ol og,fa(ﬁﬁlaa ans, in particular for treating wounds, ulcers (diabetes)
and/ or .Q.t;@?ﬁr%s sm@'n di seases, conprising an el ectrochem cally activated
sol ution of of claimse 1 to 5. 9. A disinfectant conprising an
0 P . . . .

1y activated solution of any of clainms Ito 5. 10. Use of an

.electrochémcally activated solution of any of clains Ito 5 in a

phar maceut i fpiheCSHNE Phbker inld phidse s8hagite AbRCtheIEGrEchivalRtddtivatey
sol ution of ggnyioRf clainms 1 to 5 in a disinfectant. Abstract

El ectrochemcally activated water-based solution and use of the solution An

el ect r oghemi,c ' el - ] [ t S
of “bri ngaf e gEe b éa'ﬂﬁ@ﬁf@g ling Pﬁ@%ﬁu@%%g(@ﬁb%&?% ARYSF
ol ect r ol ysi Qe sk disgses, icomprising o elertrpgheriicalispElvaledsOlliol of by ) or
ant i bact eri §@M0efelot5-and, at the same time, a particularly high storage
stability, i.e. in particular even after a relatively |long storage of, for
exanpl ef moledisinfectaniocarepiising agciedranemically activatedisobionsef@nyplsdaims on

i s obtainedldp &l ectrolysis of briny water in an el ectrolysis nodule (2)
conprising a plurality of electrolysis cells (40), each electrolysis cell
(40) corpri $Jsedofar élestrochemicalidacthrace selstiogobdny of dafms dttodlira ric

pol arity angharhacsmitatempbstionspace separated therefrom by a di aphragm
(46) and assigned to a second electric polarity, wherein the electrolyte is

serial | y4f eqg)dy fté?‘?elfebfraﬁh@rh%%ngt%?@}a?@@%@ﬁxti&ﬁ of BRy Bt Eslh@UMs'sinee! | s (40)

in the mannetc ol A g€r1 es conne

Abstract
Electrochemically activated water-based solution and use of the solution

An electrochemically activated water-based solution, obtained by electrolysis of briny
water in an electrolysis module (2) comprising a plurality of electrolysis cells (40), shall
exhibit a particularly high bactericidal or antibacterial effect and, at the same time, a
particularly high storage stability, i.e. in particular even after a relatively long storage of,
for example, more than two years. According to the invention, such a solution is
obtained by electrolysis of briny water in an electrolysis module (2) comprising a
plurality of electrolysis cells (40), each electrolysis cell (40) comprising a first electrode
space assigned to a first electric polarity and a second electrode space separated
therefrom by a diaphragm (46) and assigned to a second electric polarity, wherein the
electrolyte is serially fed to the first electrode spaces of the electrolysis cells (40) in the
manner of a series connection.
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