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V]IK 532.61
DEVICE FOR RESEARCH OF SURFACE PROPERTIES OF LIQUIDS BY
GAS JET METHOD
Bodnar R. T.

Ivano-Frankivsk National Technical University of Oil and Gas, Ivano-Frankivsk, Ukraine

Many technological processes of ore flotation, oil and gas production, well
drilling, as well as in the production of man-made fibers, rubber, plastics, in the pulp
and paper and other industries use solutions of surfactants. For the purpose of optimal
carrying out of such processes constant or periodic monitoring of surface tension
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(ST) of technological liquids for an estimation of contents in surfactant liquid is
carried out [1].

The principle of operation of many modern devices for determining the ST of
liquids 1s based on such methods as, lying drop, separation of the ring, the maximum
pressure in the bubble, etc. [2]. Each of these methods has a specific application
depending on the type of fluid and the conditions for measuring the ST, but all these
methods have one common drawback - the contact of the fluid with the instrument
acting on it. Such an instrument is a platinum ring in the ring separation method, a
calibrated capillary in the maximum bubble pressure method or a Wilhelmi plate
method, etc.

The presence of any impact instrument requires its thorough cleaning after each
measurement, which reduces the productivity of the liquid ST determination process
and makes it impossible to conduct continuous monitoring of the ST. Failure to
observe the purity of the impact instrument will lead to significant errors in the
measurement results.

In all methods of determining the ST of liquids, regardless of which mediator
parameter is used - the force of separation of the ring or the maximum pressure in the
bubble, etc. - in the theoretical justification for determining the ST in each method
there are geometric parameters of the capillary surface (meniscus) Laplace [2]:

1 1

P=o(--2). (1)

Ry

where o is the surface tension of the fluid; P - capillary pressure; R; and R, are the
radius of curvature of the capillary surface in mutually perpendicular sections.

To determine the ST, equation (1) is implemented in particular in the method of
maximum bubble pressure. But the capillary surface will be formed not only inside
the bubble, but also when the gas jet acts on the free surface of the liquid. And the
geometric parameters of the meniscus will be related to the surface tension of the
fluid. To establish such a connection, a device was developed, the block diagram of
which is shown in Fig.1

The operation of the device is as follows. Pressurized air from the
microcompressor 2 enters the stabilizer 3 and the pressure regulator 4, to which is
connected the pressure meter 6 and the nozzle 13, from which air is blown to the
surface of the liquid. Under the action of air pressure on the surface of the liquid
creates a meniscus, the shape of which is perceived by a digital microscope 8.
Illumination of the contour of the meniscus is created by illuminator 1. Information
from the digital microscope enters the personal computer 11, which will process this
information.

Information processing is to determine the contour line and cross-sectional area
of the meniscus figure. Further research will be to establish an algorithm for
information processing and methods of measurement.

The use of such a device will allow the use of process fluids for continuous
monitoring of surface tension (ST) or to assess the negative impact of ST on the
environment.
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Fig. 1. Block diagram of devices: 1 — illuminator; 2 — microcompressor; 3 — pressure stabilizer;
4 — pressure regulator; 5 — lifting mechanism; 6 — pressure meter; 7 — image sharpness control;
8 — digital microscope; 9 — movement mechanism; 10 — keyboard; 11 — personal computer;
12 — monitor; 13 — nozzle
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A NEW METHOD FOR ESTIMATING THE TOTAL DUST CONTENT OF
ATMOSPHERIC AIR WITH PM2.5 AND PM10 BASED ON THE FUZZY
MODEL
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The currently known method of air quality assessment AQI (Air Quality Index)
based on measuring the concentration of PM2.5 particles is the main one for air
monitoring stations [1]. The method of estimating AQI is analogous to the method
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