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1. Introduction

Water is irreplaceable in humans’ life and economy. It is the object
of consumption, necessary condition of humans’ hygiene, his towns and
estates, and basic condition of agricultural and industry development and
all other branches of economy [5]. Agricultural is the most dominant water
‘consumer’, using over 70% of its resources in general balance while in-
dustry takes 20% and the rest 10% goes to communal users [6]. For exam-
ple, one cherry tree drinks almost 40 I/day while production of 1 kg of beef
needs 13000 | daily [6], whereas one car manufacturing equals to water
consumption of 380 m® [9]. Mean daily personal consumption of water in
the USA is 350 | while the same one in Poland equals approx. 100 I, and
some African countries reaches even below 10 | [6]. Water consumption
for production purposes in Poland in 2011 was 8008 hm®. At the same time
agricultural fields” and fish ponds’ watering used 1111 hm?, while water-
pipe network exploitation have taken 2033 hm® [8].

Nowadays routine duties of general consumers forces examina-
tion of drinking water properties [1] and its quality in Poland is usually
relatively high, however sometimes it needs to be improved. Quality of
water issue have been research and described in many cases both in do-
mestic and worldwide literature, however the most important works con-
cerning this one are publications [2, 3, 7]. On the other hand the quality
of water is commonly determined by its main parameters which are de-
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scribed by respective normative documents. Basic analytical method,
according to Polish standards [11], in that matter is pH characteristics.

However among typical ones e.g.: ChZT, BZTs describing its bio-
and chemical properties, one of the most important is basic pH character-
ization defining its measure of the acidity or basicity of an aqueous solu-
tion.

The aim of this paper is to examine the influence of different
methods of water treatment on its chemical properties, represented espe-
cially by pH. Experimental results took into consideration changes in
relation to the standard drinking water samples, taken from the Koszalin
Water-Works’ network.

2. Experimental methodology
2.1. Laboratory characteristic

A special laboratory was built in the Institute of Unconventional
HydroJetting Technology at KUT (Fig. 1) in order to realize energetically
isolated experiments considering chemical properties of water that in-
cludes two special testing chambers. The construction of Faraday cage
eliminates possibilities of outer electromagnetic fields interferences. The
first one lets to energize the water while the second one — visible in the
back — is used for cryogenic experiments.

Fig. 1. Laboratory including two testing chambers (Faradays’ cage)
Rys. 1. Laboratorium z dwiema komorami pomiarowymi (klatki Faraday’a)


http://en.wikipedia.org/wiki/Acid
http://en.wikipedia.org/wiki/Base_(chemistry)
http://en.wikipedia.org/wiki/Aqueous_solution
http://en.wikipedia.org/wiki/Aqueous_solution
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Inside the first chamber one can find treated water bails’ points
(Fig. 2a) and some instruments for testing its physic-chemical properties.
Buck-up facility (Fig. 2b) includes different energizing apparatus for the
water and these construction lines are also energetically isolated from
outer influences.

Fig. 2. Water treatment chamber: a — testing part,

b — technological back-up facility

Rys. 2. Komora uzdatniania wody: a — wnetrze badawcze,
b — zaplecze technologiczne

2.2. Apparatus for water energizing

The following list presents different apparatus for changing water
energy and its quality:
Grander magnetizer [12],
Narasan® 3/8’ energizer apparatus [13],
Vital (EWO) resonator [14],
Leveluk DXII (Enagic) ionization apparatus [15],
RADAMIR medical-therapeutic apparatus [16],
Ecomag® type ME1 magnetizer [17],
Grander magnetizing plate [12],
ADR-4 energizing plate [18],
Grander energizing rod [12],
W standard water (from Koszalin water-pipe network).
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Some additional technical information considering above appa-
ratus data can be found at producers web pages. In most cases water
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treatment is realized thanks to interaction of standardized water or oil
movement and generating magnetic or electric fields.

2.3. Testing method

Prior to collection of water samples, all water taps was carefully
cleaned first. Then, water was flowing out for 15 min and after that
a sample was collected directly to the flushed beaker of 250 ml volume.

A multi-parameter 5-Star pH/RDO/Cond meter (Fig. 3) was used
for water pH reaction measurement after water exposition into different
energetic field interaction. It ensures measurement in the range of 0-19
pH, with accuracy of 0,002 pH. Additionally, prior testing, it was cali-
brated using buffers pH 7.00+0.01and pH 10.01+£0.02 made by Thermo
Scientific.

b)

Fig. 3. pH reaction set a) Orion 5-Star pH/RDO/Cond multi-parameter
measuring instrument, b) pH electrode

Rys. 3. Zestaw do pomiaru odczynu pH a) przeno$ny miernik
wieloparametrowy Orion 5-Star pH/RDO/Cond, b) elektroda pH

3. Research results and their analysis

3.1. Initial tests

Some initial tests have been done in order to evaluate the number
of parallel tests being essential for research reliability. Basing on statistical
results analysis one can stand the value of arithmetic average (z), confi-
dence interval (y), R(z) range and standard deviation s(z), given in Tab. 1.
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Table 1. Results of statistical tests
Tabela 1. Wyniki badan statystycznych

No. | n z y R(2) | s(2)
1 5 | 7,302 7,258-7,347 | 0,000 | 0,036
2 5 | 7311 7,271-7,356 | 0,083 | 0,032
3 5 | 7,302 7,254-7,350 | 0,084 | 0,039
4 5 | 7323 7,279-7,367 | 0,088 | 0,036
5 5 | 7323 7,267-7,380 | 0,113 | 0,046
6 5 | 7333 7,290-7,377 | 0,002 | 0,035
7 5 | 7320 7,274-7,365 | 0,002 | 0,037
8 5 | 7322 7,280-7,363 | 0,086 | 0,033
9 5| 7,308 7,266-7,350 | 0,088 | 0,034
10 | 5| 7302 7,264-7,339 | 0,078 | 0,030
11 | 5| 7327 7,293-7,362 | 0,071 | 0,028
12 | 5| 7353 7,330-7,376 | 0,047 | 0,018
13 | 5| 7330 7,316-7,344 | 0,027 | 0,011
14 | 5| 7316 7,270-7,363 | 0,095 | 0,037
15 | 5| 7340 7,316-7,368 | 0,059 | 0,023

Analyzing results of water pH reaction repeatability one can find
out that none of them exceed the range determined for the trust level.
Low values of standard deviation, calculated for 15 data sets taken into
analysis, point out strong accumulation of the results round the mean
value. Similar conclusion can be drown from R(z) range analysis. Some
differences can be observed for minimum and maximum values of test
results and they are only a small percentage of mean arithmetical value
(below +1,6%). Taking above into consideration, the number of parallel
tests adequate for pH reaction can be limited to one.

In turn, literature analysis [4] considering water and savage test-
ing points out on the necessity of double tests. Taking all above, the final
test number was set to three, and the mean value of pH reaction was de-
termined basing on that.
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3.2. Essential tests

Experimental results of different energetic fields influence, occur-
ring in applied technological apparatus, on water pH reaction produced
by The Koszalin Water-Works, are presented in Table 2.

Table 2. Water pH reaction after different method of treatment
Tabela 2. Odczyn pH wody poddawanej oddziatywaniu r6znych sposobow
uzdatniania

water | A | B Cc Dgs | Doo | Dgs | E F G H | W

pH |7,29(7,33| 7.33 | 8,21 | 899 | 9.39 | 7,37 | 7.42 | 8.01 | 8.08 | 7.96 | 7,29

% 100|101 101 | 113 | 123 | 129 | 101 | 102 | 110 | 111 | 109 | 100

Analyzing collected results, one can find that the lowest values of
pH=7.29 are characteristic for standard water (W) taken from hometown
water-pipe network as well as for water treated with Grander apparatus (A),
which is known in Europe for its perfect construction. Following close val-
ues exceeding it only of 1-2%, can be observed for Narasan® (B) and Vital
(C) apparatus (Fig. 4), probably because their principle of operation is simi-
lar to Grander one. The same group of results includes also water treated by
Radamir (E) apparatus and Ecomag® type ME1 (F) magnetizer.

For contrast, water treated with Leveluk ionization apparatus (D)
reaches the highest pH values (Fig. 5). Increasing its power leads to in-
crease even up to 29% regarding standard water.

In turn, water taken after 22 hour exposure of using Grander plate
(G) and ADR-4 (H) as well as for Grander rod (1), gives mean pH values
(Fig. 6). Their values are 9-11% higher than the lowest one (pH=7.29),
occurring for the standard water (W) bailed directly from water-pipe
network.
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Fig. 4. Water characterized by the lowest pH reaction, treated with different
apparatus labeled with the following codes: A, B, C, E, F and standard water (W)
Rys. 4. Woda o najnizszych warto$ciach odczynu pH, wytwarzana réznymi
sposobami oznaczonymi kodem: A, B, C, E, F i woda bazowa (W)
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Fig. 5. Water of the highest pH values, generated in Leveluk ionization
apparatus (numerical indexes of D code stands for apparatus power)
Rys. 5. Woda o najwyzszych warto$ciach odczynu pH, wytwarzana

w jonizatorze Leveluk (indeksy liczbowe kodu D odpowiadajg mocy

urzadzenia)
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Fig. 6. Water of mean pH values, generated using Grander plate (G) and ADR-4
(H) as well as for Grander rod (1)

Rys. 6. Woda o $rednich warto$ciach odczynu pH, wytwarzana przy uzyciu
ptytek Grandera (G) i ADR-4 (H) oraz preta Grandera (1)

4. Conclusion

Samples of typical water have been exposed to 9 different ener-
gizing apparatus installed in the laboratory of the Institute of Unconven-
tional HydroJetting Technology. As a result of realized research one can
stand differences in reaction of used water treatment methods. All that
causes water pH changes reaching up to 29% confronting with standard
water bailed from the Koszalin Water-Works’ network. Results analysis
shows diversifies influence of energetic fields on the change of drinking
water chemical properties.
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Wplyw sposobow uzdatniania wody na odczyn pH

Streszczenie

W artykule przedstawiono nowo utworzone specjalistyczne laborato-

rium zbudowane w Instytucie Niekonwencjonalnych Technologii Hydrostru-
mieniowych. Umozliwia ono realizacj¢ badan oddzialywania zréznicowanych
pol energetycznych na wiasciwosci wody w warunkach eliminujacych jakiego-
kolwiek oddziatywanie zaktocajace przez zewngtrzne pola elektromagnetyczne.
Stuza temu dwie odrebne pracownie urzadzone w specjalnych komorach pomia-
rowych, zbudowanych w postaci klatek Faraday’a.
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Jedna z tych pracowni stuzy do uzdatniania wody przy uzyciu dziewigciu
specjalistycznych urzadzen i aparatow. Przeprowadza si¢ w niej m.in. badania
wilasciwosci wody wedtug jednego z popularniejszych kryteriow, jakim jest od-
czyn pH. Do tego rodzaju badan wody zastosowano przeno$ny miernik wielopa-
rametrowy Orion 5-Star pH/RDO/Cond, uzywany wedtug okreslonej metodyki.

Omowiono tu rowniez wyniki badan rozpoznawczych, a takze okreslo-
no liczebno$¢ pomiarow paralelnych. Zapewnito to odpowiednig wiarygodnos¢
badaniom zasadniczym. W ich wyniku stwierdzono zr6znicowane oddziatywa-
nie uzytych sposobow uzdatniania wody, na odczyn pH badanej wody pitnej.
W badaniach tych stwierdzono, iz najnizsze wartosci (pH = 7.29) wystepuja
W wodzie bazowej (W), dostarczanej przez Koszalinskie Wodociagi, a takze
w wodzie wytwarzanej w aparacie Grandera (A), ktora uchodzi w Europie za
najdoskonalszg. Ustalono ponadto, ze wodg o zblizonym odczynie pH, ktorego
wartosci sa zwigkszone zaledwie 0 1%, uzyskuje si¢ przy zastosowaniu urza-
dzenia Narasan® (B) i aparatu Vital (C), ktorych zasada dzialania jest analo-
giczna do aparatu Grandera. Zblizone pH ma rowniez woda wytwarzana w apa-
racie Radamir (E) oraz przy uzyciu magnetyzera Ecomag® typu ME1 (F).

Warto$ci tego wskaznika okreslane dla probek wody uzdatnianej w joni-
zatorze Leveluk (D), ulegajg wyraznemu zwigkszeniu dochodzacemu nawet do
29% jego wartosci bazowej. Z kolei woda uzyskiwana w wyniku oddziatywania
plytek Grandera (G) i ADR-4 (H) oraz preta Grandera (I) osiaga srednie wartosci
odczynu pH, ktore sg wieksze o 9+11% od wartosci bazowej (pH = 7.29).

Analiza uzyskanych wynikéw badan wykazata istnienie zréznicowane-
go oddzialywania pola energetycznego, wytwarzanego przez poszczegdlne
urzadzenia uzdatniajgce wode, na zmiane jej wtasciwosci chemicznych.

Stowa kluczowe: uzdatnianie wody, odczyn pH, klatki Faraday’a
Key words: water treatment, pH reaction, Faradays’ cage



