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ABSTRACT

A new method and related sensory system used to determine the
surface tension () of a liquid investigated based on the increase of

the area (A) of a drop vibrated sinusoidally is presented. The
materialization of the method consists in specific device placed on
the table of a microscope or a stereomicroscope, both based on the
principle of light reflection. A drop of the analyzed liquid deposited
with a dispenser on a metal plate, vibrated electrodynamically under
the action of a sinusoidal oscillation, of constant frequency and
amplitude, increases its surface wetted on the metal plate with each
applied sinusoidal oscillation. At each magnification of the drop
surface area, an image acquisition takes place through the
optoelectronic system of the microscope or stereomicroscope, the
frequency of the oscillations being strictly correlated with the
acquisition frequency of the images. At a predetermined number of
images / oscillations through a specific software, both the images of
the droplets and the graph containing the number of pixels inside
the outline of each image and the current number of vibration
corresponding to that image are displayed. The surface tension is
automatically expressed by the growth speed of the drops surface,
speed given by the curve slope of the pixels nhumber of the drops
according to the current number of the oscillation. A collateral
application, is the possibility of using the sensory system and
specialized software for the rapid determination of the
concentration of solutions, while measuring the surface tension using
the Szyszkowski relation [4].
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Evolution of the area (A) of the surface of a drop of liquid,
sinusoidally vibrated for a certain time (t)
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The family of curves expressing the speed of increase in the area
(A) of the surface of a liquid droplet analyzed according to the time (t)
at three different temperatures (T1), (T2), T3) of working.
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Schematic diagram used for measuring surface tension by
vibration by optoelectronic tracking over time of the evolution of the
surface of a drop of liquid analyzed. 1-cylindrical metal body, 2-
hardened steel elastic membrane, 3-non-metallic tube, 4-electric
coil, 5-permanent magnet, 6-magnetic core, 7-stainless steel disc, 8-
drop of the analyzed liquid, 9- stereomicroscope table, 10-optical
lens, 11-polychromatic radiation source, 12-optical collimator, 13-
semitransparent mirror, 14-optical prism, 15-two ocular lens,, 16-
CCD image detector, 17-electronic unit, 18-electronic computer, 19-
electronic printer
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Section front view and top view of a portable apparatus for
determining surface tension in liquids. 1-cylindrical compartment,
2-permanent magnet, 3-electric coil, 4-non-metallic cylindrical
support, 5-elastic disc membrane, stainless steel, 6,7-convex plane
optical lenses, 8-drop of the analyzed liquid, 9-sensor CCD video,
10-electrical conductors, 11-electronic unit, 12-disk membrane
clamping ring, 13-tightening screws.
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Schematic diagram of the mobile equipment for determining the
surface tension of liquids at various temperatures using a piezoelectric
actuator for vibration.1-drop of liquid analyzed, 2-Peltier
thermoelectric  element, 3-temperature sensor, 4-actuator,
piezoelectric with controlled frequency, 5-phase and frequency
electronic comparator, 6-optical stereomicroscope, 7-video camera, 8-
electronic unit, 9-electronic computer, 10-electronic printer
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a) Determination of concentration (c) as a surface tension ()

according to Szyszkowski's relation for chemical species (51).b)
Evolution of the surface areas of three liquid droplets from three
solutions (S1), (S2), (S3), containing each chemical species
depending on the time(t). 1 drop of liquid whose surface tension is
determined, 2-elastic membrane made of stainless steel, steel core
with low percentage of carbon, 4- electric coil, A1 - A10 the areas
of the surfaces of the drops of liquid following 10 electrodynamic
vibrations.

ACKNOWLEDGEMENTS

,» This work was supported by a grant of the Romanian Ministry of
Education and Research, CCCDI - UEFISCDI, project number PN-III-P2-
2.1-PED-2019-3863, within PNCDI 111”.

REFERENCES

1. Amariei S., Metoda pentru determinarea concentratiei unei
solutii concomitent cu tensiunea superficialaPatent OSIM,
RO127987(B1)/2019

2. Amariei S., Procedeu si dispozitiv pentru determinarea tensiunii
superficiale, Patent OSIM, RO127986(B1)/2019

2. Amariei S., Aparat portabil pentru determinarea tensiunii
superficiale, Patent OSIM, RO127985 (B1)/2019

3. Figura L.,0., Lebensmittelphysik, Springer Verlag, Heidelberg,
2004, p.176-179

4. Amariei S., Aparat pentru determinarea tensiunii superficiale,
OSIM, RO128059(A2)/2012

5. Amariei S., Gutt G., Oroian M., A., Prodan R., Albu E.,
Bandrabur B., Echipament mobil pentru studiul avansat al
tensiunii superficiale a lichidelor, Patent OSIM, RO0129183
(B1)/2018

6. Amariei S., Gutt G., Oroian M.,A., Prodan R., Albu E., Bandrabur
B., Metoda si aparat pentru masurarea si studiul tensiunii

superficiale a lichidelor, Patent OSIM RO129259 (B1)/2019

13, Universitatii Street, postal code 720229, Suceava, Romania, Phone/Fax: (+40) 230 216147 - int. 516, (+40) 230 523267, www.fia.usv.ro



mailto:sonia@usm.ro
https://ro.espacenet.com/publicationDetails/biblio?II=64&ND=3&adjacent=true&locale=ro_RO&FT=D&date=20121129&CC=RO&NR=127986A2&KC=A2
https://ro.espacenet.com/publicationDetails/biblio?II=64&ND=3&adjacent=true&locale=ro_RO&FT=D&date=20121129&CC=RO&NR=127986A2&KC=A2
https://ro.espacenet.com/publicationDetails/biblio?II=65&ND=3&adjacent=true&locale=ro_RO&FT=D&date=20121129&CC=RO&NR=127985A2&KC=A2
https://ro.espacenet.com/publicationDetails/biblio?II=65&ND=3&adjacent=true&locale=ro_RO&FT=D&date=20121129&CC=RO&NR=127985A2&KC=A2
https://ro.espacenet.com/publicationDetails/biblio?II=59&ND=3&adjacent=true&locale=ro_RO&FT=D&date=20121228&CC=RO&NR=128059A2&KC=A2

