


comes close to solvent's (KMW) x value. Further depen-
dence of SM/KMW systems'’ specific conductivity against
dilutions almost reached a plateau coinciding with x val-
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Figure 18. Dependence of redox potential from dilution in the
SM/KMW system (curve 1) and KMW redox potential value
(line 2).
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ue for KMW. Specific conductivity of SM/KMW systems
differs from KMW x values only in 1:100 and 1:250 dilu-
tions. Deviations of x value from KMW x value in these di-
lutions are 10 and 25 pS/cm, which is significantly lower
than 40 pS/cm in the SM/MW system in which SM was
prepared using MW.

Comparison of SM/MW and SM/KMW aqueous systems’
specific conductivity dependencies from dilutions evi-
denced that solvent quality does not influence 1:50 di-
lution, where X values come close to plateau occurring
along with higher dilutions. However, solvent quality in-
fluences dilution intervals in which nonlinear variations
of x value are observed; it also influences maximum Ax
values in some dilutions of the interval.

Analysis of SM/MW systems’ pH dependences against di-
lutions (Figure 15) evidenced that the pH of the systems
considerably differs from MW pH in the whole studied
range of dilutions. It rises significantly with the increase
of dilution degree (ApH around 0.9 pH units). For pH de-
pendence, we distinguish three dilution areas (Figure 15).
Am almost linear increase of the systems' pH is observed
in the first area (1:50 - 1:250); a nonlinear increase with

Figure 19. Distribution of
particles by size (a) and
C-potential (b) in the SM/MW
system in the case of 1:450
dilution.
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extreme values in 1:300, 1:400, and 1:450 dilutions is ob-
served in the second area (1:250 - 1:500), and pH values
reach a plateau in the third area (1:500 and higher).

The pH dependence of SM/KMW systems (Figure 16) is of
a more complicated nature. The specific conductivity and
pH dependence of SM/KMW systems in the case of the
1:50 dilution, where the value is around 7.75, is compa-
rable to the pH value at the plateau obtained with high
dilutions (1:350 and higher). However, the SM/KMW sys-
tems’ pH significantly differs from pH at the plateau in
1:100, 1:200, and 1:300 dilutions. Maximum deviations
equal to 0.6 and 0.35 pH units are observed in 1:100 and
1:300 dilutions.

Figure 17 demonstrates the potential redox dependence
from the dilution in the SM/MW system. Similar to the pH
dependence (Figure 15), the redox potential values of the
systems considerably differ from the redox potential of
the solvent (MW) alone in the whole range of dilutions.
Three areas of redox potential were seen. The linear de-
pendence of redox potential from dilution was observed
in the first area (1:50 - 1:200) and the third area (1:500
- 1:1000); a nonlinear dependence with extreme values

in 1:250, 1:350, and 1:450 dilutions was observed in the
third area.

Figure 18 demonstrates the dependence of redox poten-
tial from dilutions in the SM/KMW system. Redox’s poten-
tial dependence on SM/KMW systems is of a complicated
nature. Similar to the specific conductivity and pH seen
in SM/KMW systems, the potential redox dependence
may be divided into two areas. The dependence of SM/
KMW systems’ redox potential in the first area of dilu-
tions (1:100 - 1:350) is of pronounced nonlinear nature;
it almost reaches a plateau in the second area (1:400 -
1:000), which coincides with KMW redox potential value.
The redox potential of SM/KMW systems differs from
KMW values in 1:100, 1:150, and 1:300 dilutions.

Comparing the distribution of particles in the solvent
(MW) and SM/MW system by size, we distinguish the fol-
lowing dilutions 1:100 and 1:450, in which distribution of
particles by size and (-potential is monomodal (PDI<0.4).
Figure 19 shows an example of particle distribution by
size and (-potential for 1:450 dilution.

In the same way, we distinguish 1:200, 1:250, 1:300, and

Size Distribution by Intensity

Intensity (Percent)

Figure 20. Distribution of

a particles by size (a) and
C-potential (b) in the SM/KMW

system in the case of 1:200

dilution.
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1:450 dilutions in SM/KMW systems. Figure 20 shows an
example of distributions for 1:200 dilution.

Conclusion

Our study confirms the possibility that molecular water
configurations may assume different structural levels,
thus contributing to the aim of the present Special Edi-
tion of the WATER Journal with a more profound under-
standing of molecular water dynamics, which may lead
to further applications of great relevance in many fields,
from biology to ecology.

Using DLS and ELS methods, we established that the
studied material (SM) forms an aqueous self-organized
dispersed system, in which the dispersed phase is
formed with dimensions around 800 nm and negative
surface potential ((-potential - 11 mV). The result of the
studies on the MW used for the preparation of SM shows
that the use of the SMT method leads to the structuring
of MW accompanied by dispersed phase formation, i.e.,
the transformation of the unstructured aqueous medi-
um into a self-organized dispersed system.

The physicochemical properties of the SM, even if pre-
pared in different solvents - DW, municipal water (used
for SM preparation or MW), and Kazan municipal water
(KMW) - indicate that the SM is the most structured self-
organized aqueous dispersed system. The structuring
degree of solvents drops as follows: KMW> MW> DW.
This means that, when the SM interacts with the studied
solvents, forming mixed systems (SM/DW, SM/MW, SM/
KMW), the interaction type changes from “dispersed sys-
tem (SM) - aqueous system (DW)" to “dispersed system
(SM) - dispersed system (KMW)" that may be accompa-
nied by different behaviors of the systems when dilu-
tions are made.

The study of self-organization, physicochemical proper-
ties of the SM/DW system in dilution series (1, 1:10, 1:50,
1:100, 1:100, 1:150, 1:200, 1:250, 1:300, 1:350, 1:400,
1:450, 1:500, 1:700 and 1:1000) shows that on the total-
ity of values of dispersed phase’ parameters - size and
(-potential - it is possible to distinguish the SM/DW with
dilutions in 1:150 - 1:350 interval as the most self-orga-
nized dispersed system. Itis translated by its pronounced
ability to demonstrate nonlinear properties. Sharp varia-
tions of physicochemical properties (specific conductiv-
ity, pH, redox potential) are observed in the 1:150 - 1:400
interval of SM/DW system dilutions, prompting sugges-
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tions that SM/DW systems may influence biological ob-
jects in this dilution interval.

Comparison of dependencies of SM/MW and SM/KMW
systems’ specific conductivity from the different dilutions
proves that solvent's properties almost do not influence
1:50 dilution, where X values come close to the plateau
occurring in high dilutions. However, solvent properties
influence dilution intervals in which nonlinear variations
of x value are observed; the properties also influence
maximum Ay values in some dilutions of the same in-
terval. In the SM/MW case, both parameters are more
remarkable and higher (dilution intervals from 1:100 to
1:500 and Ay is around 40 pS/cm) than in the SM/KMW
system (dilution intervals from 1:100 to 1:300 and Ay, not
more than 25 pS/cm).

Studies of SM/MW and SM/KMW systems’ pH and poten-
tial redox prove the conclusion that in the SM/MW dilu-
tion intervals between 1:200 and 1:500, nonlinear varia-
tions of the system properties are observed; on the oth-
er hand, in SM/KMW systems it happens between 1:100
and 1:350.

The self-organization of SM/MW and SM/KMW systems
shows the formation of negatively charged dispersed
phase as big as hundreds of nm within 1:100 - 1:450 dilu-
tion intervals; corresponding to the intervals of nonlinear
variations of physicochemical properties and, according
to the literature, these dispersed systems can influence
biological objects (De Ninno 2016; Del Giudice et al. 1988,
2014;Konovalov et al. 2017; Murtazina et al. 2014; Ryzh-
kina et al. 2018, 2019, 2020, 20214, 2021b, 2021¢, 2021d).

The population of obtained data shows that in the 1:200
- 1:400 dilution interval all the studied samples (SM/DW,
SM/MW, SM/KMW) represent self-organized dispersed
systems that can be translated to their pronounced abil-
ity for nonlinear changes of physicochemical properties
(specific conductivity, pH and redox potential). It sug-
gests that the systems may influence biological objects
within a minimum of two months after preparation of
the SM in this dilution interval.

The description of the SMT method is detailed in the fig-
ures that make up the Supplementary Material.
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Discussion with Reviewers (DWR)

Reviewer: What is the dilution method for preparing the sys-
tems (SM/DW, SM/MW, and SM/KMW)?

Authors: The following dilutions were studied for SM/DW,
SM/MW, and SM/KMW systems:

1(SM), 1:10, 1:50, 1:100, 1:150, 1:200, 1:250, 1:300, 1:350,
1:400, 1:450, 1:500, 1:700, 1:1000.

Three parallel samples were prepared in 10 ml volumet-
ric flasks using pipettes from 0.01 to 10 ml and a micro
syringe with a volume of 10 pl with graduation of 0.01 pl
to measure the particle parameters and solution proper-
ties. The amount of SM calculated for each dilution was
poured into a volumetric flask using a pipette, then DW,
MW, or KMW was added to the mark. For example, for a
ratio of 1: 100, 0.1 ml of SM was poured into the flask, and
DW, MW, or KMW was added to the mark. After that, each
flask was placed in a mini shaker for 10 s and kept for 20
hours on the laboratory bench.

Reviewer: The authors claim that, when studying systems SM/
DW, SM/MW, and SM/KMW with DLS and ELS methods, they
found that filters for solution purification are impractical
due to degradation of the quality of parameters during fil-
tration. What happened? Did the differences disappear? Did
variations appear without a defined pattern?

Authors: It is known that water under room conditions
is a nanodispersed system (Yakhno and Yakhno. 2019).
All methods of physical impact on water, including filtra-
tion with microfilters, are accompanied by the dissocia-
tion of the nano dispersed phase of water and their re-
association after hours (days). Therefore, filtration leads
to a deterioration in the quality of the parameters of the
nanodispersed phase, and it takes time to recover.

Yakhno T, Yakhno V (2019). A Study of the Structural Or-
ganization of Water and Aqueous Solutions by Means
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of Optical Microscopy. Crystals 9 (1): 52. doi: 10.3390/
cryst9010052
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Supplementary Material

The Supramolecular Technique - SMT - Structure

P63

bottom view of the SMT

Lower part of the SMT in which eight circular spaces are visible
to be used for the transmission of single frequencies to water.
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) r:;'* 407 The drawing at left depicts the
% upper part of the SMT in which
there are, in correspondence
o B o1 with the lower part, eight
1 ! 3 other spaces to contain the
i S frequencies inside the SMT.
a5 7

top imaage of SMT

Lateral sectioned view

of the SMT in which you
can see the spirals for

the obligatory path of the
water. Between the two
cylinders there is (indicated
with the number 7)

a pressure gauge to
maintain the right water
pressure.

790"

04"

WATER SPECIAL EDITION: Evidence of Water Structure WATER 18
LA /n 2 S¥AS



preparazione induzione

. — L
Open side view with SMT details

The technological process of S.M.T. is divided into two specific steps:
1. Preparing the fluid (cylinder 1)
2. Fluid computerization (cylinder 2)

Based on the principle of the diamagnetic behavior of the water molecule
and the consequent aggregation into macromolecules, which earned Linus
Pauling the Nobel Prize in Physics, using the interference method, a spiral
helix of cylindrical shape, equipped with generators of turbulent motions
with a fixed pitch but with different amplitude, where the fluid is made to
pass. With the same principle but using a different passage to cylinder n° 2,
the fluid is computerized and then introduced into the irrigation system.
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