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Abstract. In this paper studied of the concentration and specific electrical conductivity of liquids by
electrodeless resonance method in an isolated cylindrical tank from various external factors that can
contaminate the liquid. Among those factors is the use of electrodes in the liquid, which are not
desirable for aggressive or chemically pure liquids. These measurements are promising for serial
studies of liquids 3-10 ml.

Key words: NaCl solution, electrodeless study, skin effect
The study of aggressive or chemically pure liquids by electrodeless resonance method [1-3]

has a number of advantages over traditional electrode methods and is promising for serial studies of

particularly pure liquids.
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Electrodeless resonance measurements of the concentration and specific conductivity of
aqueous NaCl solutions in a wide range of concentrations were performed. The liquid with a volume

of 3-10 ml during the study was in a cylindrical container isolated from various external factors.
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Fig.1 Dependence of damping d of the measuring solenoid on the mass concentration of aqueous NaCl solution in the
concentration range (1-27%) for two different volumes of liquid (10 ml, 8 ml) in a cylinder with a diameter of 20 mm at

a resonant frequency of 4-8 MHz

There is a nonlinear dependence of d on the concentration of n. Using the known dependence
of the specific conductivity on the concentration of NaCl in this concentration range, the dependence
of the attenuation d on the specific conductivity &, which is shown in Fig.2.
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Fig. 2. Dependence of damping d of the measuring solenoid on the specific electrical conductivity o of aqueous NaCl
solutions, which is located in a cylinder with a diameter of 20 mm with a volume of 10 and 8 ml at a resonant frequency

f=4.8 MHz
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There is a linear dependence of attenuation d on the specific electrical conductivity ¢, which
can be used to measure the unknown specific conductivity of aqueous NaCl based on electrodeless
measurement of attenuation d of the measuring solenoid at a resonant frequency f = 4.8 MHz in the
concentration range 1-27%. Similar studies were performed for liquids in a 14 mm diameter cylinder

for volumes of 5 and 4 ml.
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Fig.3. Dependence of damping d of the measuring solenoid on the specific electrical conductivity ¢ of aqueous NaCl
solutions, which is located in a cylinder with a diameter of 14 mm with a volume of 5 and 4 ml at a resonant frequency f
=4.8 MHz

There is a linear dependence of the attenuation d on the specific electrical conductivity o,
which is approximately twice less, which is due to the smaller diameter and smaller volumes of the
studied fluid. This dependence can be used to measure the unknown specific conductivity of an
aqueous NaCl solution based on electrode-free attenuation measurement d of the measuring solenoid

at a resonant frequency f = 4.8 MHz in the concentration range 1-27%.
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Fig.4. Dependence d of the measuring solenoid on the specific electrical conductivity o of aqueous NaCl solutions, which
is located in a cylinder with a diameter of 20 mm with a volume of 10 and 8 ml at a resonant frequency f'= 4.8 MHz for

concentrations less than 1%.
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In Fig. 4 these dependences have a maximum, which allows for more accurate measurements
in the area of low concentrations. Similar measurements were performed for dilute aqueous solutions

in a cylinder with a diameter of 14 mm and volumes of 5 and 4 ml, which are shown in Fig.5.
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Fig.5. Dependence of damping d of the measuring solenoid on the specific electrical conductivity ¢ of aqueous NaCl
solutions, which is located in a cylinder with a diameter of 14 mm with a volume of 5 and 4 ml at a resonant frequency f

= 4.8 MHz in a wide range of concentrations.

The dependence of the introduced resistance R of the measuring solenoid on the height / of
the fluid in the cylinders (d;=20 mm and d>=14 mm) for two different fluids is shown in Fig. 6. If for
concentration 1-27% linear dependence is observed, for concentrations less than 1% nonlinear

dependence of the brought resistance R on height / of liquid in cylinders is observed.
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Fig.6. Dependence of the introduced resistance R of the measuring solenoid on the height % of the fluid in the cylinders
(d; =20 mm and d> = 14 mm) for two different fluids: 1. Liquid with a concentration for which attenuation is at maximum
- Vinax; 2. Liquid with a concentration in the range of 1-27%.

Similar dependences of the introduced resistance on the mass of fluid in the cylinders are shown in

Fig.7.
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Fig.7. Dependence of the introduced resistance R of the measuring solenoid on the mass m of the fluid in the cylinders

(d;=20 mm and d>=14 mm) for two different fluids: 1. Liquid with a concentration for which attenuation is at maximum

- Viax; 2. Liquid with a concentration in the range of 1-27%.

These studies confirm the prospects of electrodeless resonance measurements of the specific

electrical conductivity ¢ and mass concentration of dilute aqueous solutions of electrolytes.
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