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AHngarna

Cy Oi3niH TUTaHETaMbI3AbIH OWOJIOTHUIBIK KAaOBIFBIHBIH a)KpIpamac Oediri OoJbIn
tabputanel. Cy "01341H'" oJIeMHIH €H TapaJiFaH 3aT, Oipak OHBIH KaCHETTEP1 oIl KYHTe ACHiH
3eprrenamered. Conrycrik KazakcTaH MeMIJIEKETTIK YHUBEPCUTETI JKaHBIHAAFBI CYUBIK
opTasiapibl HAHOKYPBUIBIMIIAY 3epTXaHackiHaa M. Ko3bi0aeB Typiii cy yirijaepiHiy 3JiekTp
OTKI3TIIITITiH aHBIKTAy OOMBIHINA SKCIEPUMEHT XYprizityne. Kenreren ranpivaap sKarbl
KaObUIIAaHFAH arperaTThlK KyiuepleH 0acka, KeM JereHje, CyIblH CYWBIK (a3achiHIa
Oipkarap apaiblk Oap, oJapbIH KacHeTTepi OOMBIHINA KeWOip albIpManIbUIBIKTAPBI Oap.
byn >xymbIcTa CyObIH €Ki TYPIHIH 3JEKTp OTKI3TIITITIH 3epTTey HoThxkenepi bepinren:
arblHABl JKOHE KAWHATBUIFaH. OKCIEPHUMEHT TEPMHSUIBIK OHJEITeH CYIbl TYHIBIPY
YaKbITBIHBIH a3a0bIMEH KaWTallaH/bl, OYyJ MUKPOOPTaHU3MICP/iH Cy KYpaMblHa 9ocepiH
OonpIpMac YIiH. DKCIEPUMEHT OapbIChIHAAa KaWHAaFaH CYABIH JJIKTP OTKI3TIIITIr
arblHABl CYIBIH DJJIEKTP OTKI3TIIITIFIHEH >KOFapbl €KEeHI aHbIKTalAbl. Ommieynep
HOTIDKENIEPl CBIPTKBI apPTHIK KBICBIMHBIH OCEpPIHEH Cy KOJIEMIHAE MOJSPIBIK eMec
MOHOIUIACTEPJIIK KYPBUIBIMAAP/ABIH Taina OoJybl Typalibl TEOPUSHBIH Oap CeKEHJIriHe
noiien 0osia anajpl.

Kint ce3mep: ameKTp OTKI3TIIITIT, aFbIHABI Cy, KaWHATBUIFAH Cy, CYIbIH KacHeTi,
CYZBIH 3JICKTP ©TKI3TilITIri.
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AHHOTaALUA

Boma sBnsieTcss HEOThEMIIEMOW COCTaBISIONIEH OMOIOTHYECKOW 00O0JIOUKH HaIlei
maHeTel. Boja Hambonee pacmpocTpaHEHHOE BEIIECTBO «HAIIETO» MHpa, OJIHAKO €&
CBOICTBa /10 KOHIIA JI0O CUX TMOp HE M3y4YeHbl. B maboparopuu HaHOCTPYKTYpHUPOBAHUS
xkunakux cpen npu CeBepo-KazaxcTaHCKOM TOCYIapCTBEHHOM YHUBEpcUTeTe UM. M.
Ko3zb16aeBa mpoBOIUTCS HKCIIEPUMEHT 110 OTPEIENIEHUI0 SJIEKTPOIPOBOAHOCTH PA3IUYHBIX
00pa3noB BoAbl. MHOTHE y4€HbIE OTMEYAIOT, YTO KPOME OOIIECHPHHSTBHIX arperaTHbIX
COCTOSTHUH Yy, MO KpaiiHel Mepe, KUIKON (a3bl BOABI MMEETCS DPSI MPOMEKYTOUHBIX,
KOTOpBIE IO CBOWM CBOWCTBAM HWMEIOT HEKOTOphIe OTIWYusA. B maHHoOW pabote
MPEACTABIIEHBl PE3YJIbTAThl HCCIENOBAHUN JIIEKTPONPOBOAHOCTH JBYX BHUIOB BOJBI:
IPOTOYHOM U KUNAYEHOW. DKCIEPUMEHT ObLI MOBTOPEH C YMEHBIIEHHEM BPEMEHH
OTCTaWBaHUs TEPMHUECKH OOpabOTaHHOW BOJIBI, 4YTO OBl HCKJIIOYHUTH BO3JCHCTBUE
MHKPOOPTaHW3MOB Ha COCTaB BOJb.. B Xxoae skcnmepumeHTa OBLIO OOHApPYXEHO, YTO
ANEKTPONPOBOJHOCTD KHUIISIYEHOW BOJABI BBILIE AJIEKTPOINPOBOAHOCTH IPOTOYHOU BOJBI.
Pe3ynbTaThl M3MEpeHUd MOTYT MOCIYXHUTh J0KA3aTeJIbCTBOM CYIIECTBOBAHUS TEOPUU O
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BO3HUKHOBEHUU HE MOJSPHBIX MOHOKJIACTEPHBIX CTPYKTYp B 00BeME BOJbl IOA
BO3/ICHCTBUEM BHEIIHETO N30BITOYHOTO JIaBICHUSI.

Knwouesvie cnosa: >IeKTpONPOBONHOCTb, IPOTOYHAs BOJA, KHIISIYEHAs BOJA,
CBOMCTBO BOJBI, JIEKTPOIIPOBOJIHOCTD BOJBL.

THE INFLUENCE OF THERMAL PROCESSING ON
WATER ELECTRICAL CONDUCTIVITY
Sartin S., Leontyev P., Nurakay G., Buhonina A., Markova A., Gololobova E.
M. Kozybayev NKU, Petropavlovsk, Kazakhstan
(E-mail: sartin78@mail.ru)

AHHOTaNuA

Water is an essential part of the biological shell of our planet. Water is the most
common substance of "our" world, but its properties have not yet been fully studied. In the
laboratory of liquids nanostructuring at the North Kazakhstan State University named after
M. Kozybayev an experiment to determine the electrical conductivity of various water
samples is carried out. Many scientists note, that in addition to the generally accepted
aggregate states, at least the liquid phase of water has a number of intermediate ones,
which have some differences in their properties. This paper presents the results of electrical
conductivity studies of two tap water types: unboiled and boiled. The experiment was
repeated with a decrease in the settling time of thermally treated water to eliminate the
influence of microorganisms on the composition of water. During the experiment it was
found that the electrical conductivity of boiled water above the electrical conductivity of
unboiled water. The results of measurements can serve as one of the evidence of nonpolar
monocluster structures appearance in the volume of water under the external influence.

Key words: water, physical properties of water, electrical conductivity of water,
boiled water.

Introduction

Water in its pure form (the distillate) is essentially a dielectric. If there are impurities
in the water, such as salt, it molecules dissociate into ions, which are charge carriers. Thus,
the electrical conductivity of water increases with increasing salt concentration. There is
the assumption [1], that in the water there are nonpolar monoclusters, the conductivity of
which is small or even zero. If such structures exist in fact, the electrical conductivity of
water should increase with different methods of its processing, reducing the number of
these monoclusters. Previously, studies have been done which showed an increase in the
electrical conductivity of water after its mechanical processing [2]. In this research, the
process of heat treatment of water for its electrical conductivity was studied. Conductivity
measurements were carried out a day after heat treatment, so there was doubt associated
with the influence of microorganisms. For more convincing evidence, the experiments are
repeated with a decrease in the time between the cooling process of the water after heat
treatment and measurements of the ohmic resistance of the water layer. The time was
reduced to a value sufficient for the samples to take the room (20°C) temperature.

In recent years, the creation and research of nanomaterials is one of the most
promising and popular scientific and technical areas. Despite the noted practical relevance,
nanostructured materials in comparison with massive materials of similar compositions
have definitely not been studied enough, or not at all, which fully relates to the study of the
electrical conductivity of nanostructured liquid media.
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Nanostructured objects are already being found or have high prospects for
application in such rapidly developing types of human activity as microelectronics,
catalysis, biosensorics, medicine, etc.

Main part

The experiment was carried out in the laboratory of liquid nanostructuring at the
North Kazakhstan State University named after Manash Kozybayev. Two tap water types:
1) boiled water, 2) unboiled water, electrodes, multimeters (ammeter, voltmeter), a source
of alternating current with a frequency of 50 Hz, two glass vessels with a volume of 700 ml
were used for the experiments.

At the first stage, samples of tap water (boiled and unboiled), placed in different
vessels, were obtained. Water after heat treatment was given time to cool down until the
temperature reaches a value of 20°C. The same temperature 20° was established in a vessel
with unboiled water. At the same time, the vessels were at a distance of at least three
meters from each other and were isolated from sunlight. The process of removing the
current-voltage characteristics was as follows. In the sample vessel were placed the
electrodes connected to the current source and measurement instruments. Gradually
changing from 2 V to 20 V AC voltage of 50 Hz, the current was measured. By means of
these data and the Ohm's law the ohmic resistance of the water layer was determined.

For the accuracy of the experiment, measurements were carried out several times,
and after each sample, to exclude mixing, time to dry the electrodes was given, and only
then the following measurements were made. After placing the electrodes in the sample,
they waited for about 30 seconds for the electrodes to wet. The obtained data were
processed using Excel. Examples of measurements are given below in Tables 1 and 2.

Table 1. Values of the ohmic resistance of the water layer.
The measurements 22.02.19.

The measurements 22.02.19.
Number of Th:cvrzlst?ge Ohmic resistance, Ohmic resistance,
measurement Ohm Ohm
the electrodes, V (boiled water) (unboiled water)
1 2 25,00 28,57
2 3 25,00 29,03
3 4 25,53 27,91
4 5 25,00 28,85
5 6 25,00 27,69
6 7 25,00 27,63
7 8 25,00 27,27
8 9 25,23 27,27
9 10 25,21 27,52
10 11 24,81 26,61
11 12 25,17 26,87
12 13 25,00 26,71
13 14 24,71 26,58
14 15 24,73 26,79
15 16 24,49 26,52
16 17 24,40 26,42
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17 18 24,43 26,34
18 19 25,00 28,57
19 20 24,19 29,03

Table 2. Values of the ohmic resistance of the water layer.
The measurements 27.02.19.

The measurements 27.02.19.
The voltage
Number of across Ohmic resistance, Ohmic resistance,
measurement | the electrodes, Ohm Ohm
\4 (boiled water) (unboiled water)
1 2 23,08 28,57
2 3 22,50 26,47
3 4 21,05 26,67
4 5 20,55 26,32
5 6 20,69 26,09
6 7 20,00 25,93
7 8 20,69 25,81
8 9 20,30 26,21
9 10 20,55 26,09
10 11 20,37 25,58
11 12 20,34 25,71
12 13 20,10 25,83
13 14 20,10 25,77
14 15 20,09 25,71
15 16 19,75 25,53
16 17 19,77 25,50
17 18 19,71 25,47
18 19 19,72 25,45
19 20 19,67 25,32

According to the data obtained during the experiment, graphs were constructed

(Fig.1, 2).
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Figure 1 — The dependence of the water layer ohmic resistance on the voltage
for unboiled and boiled water. The measurements 22.02.19.
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Figure 2 — The dependence of the water layer ohmic resistance on the voltage
for unboiled and boiled water. The measurements 27.02.19.

Conclusion

The graphs show the dependence of the water layer ohmic resistance on the voltage
for unboiled and boiled water. Differences in their electrical conductivity are clearly
visible.

Similar measurements were carried out more than twenty times, with at least thirty
samples participating in each experiment, and there was always a deviation of values
within 10+15%. The data obtained show that the electrical conductivity of water increases
after boiling. This suggests the possibility of the existence in the water of neutral
monocluster structures that decrease the electric current and are destroyed by heat
treatment.
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