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ABSTRACT

The influence of the temperature difference in the electrode of the cell spaces on the electromotive force and SCC in
the presence of an electrolyte in the red - ox system. It was found that using lead and graphite electrodesin theiron
red - ox systems, you can create the conditions for the formation of EMF. It is shown that the maximum voltage in
the galvanic couple Pb-C observed when the concentration of iron (I11) 1 g / | of ironionsand (Ill) 1 g/ I, a
thermostatic at 90°C and space cell, it is equal to 630 mV, and the value SCC ion concentration is set at the Fe (I1)
20g/landis3,5mA.

Keywords: reduction-oxidation potential, the electromotieece (EMF), short circuit current (SCC), the eled#s,
the electrolytic cell.

INTRODUCTION

Nowadays renewable energy is growing sector ofetiergy sector and the global economy as a wholth e
development of renewable energy linked hopes fartism of complex socio-economic problems of tod&iiese
challenges include ensuring energy security ofvilddial countries and regions, the eradication @frgy poverty on
our planet, the problems of employment of the patah. Also, the development of renewable energyrcses
aimed at mitigating the global phenomena that affiee lives of virtually every inhabitant of ourgplet's climate
change, which is not without reason, associateti #ie constant growth of the use of fossil fuels doergy,
transport and industrial purposes [1].

The use of renewable energy sources is relevardlifapountries in the world for various reasonst ipaolustrialized
countries dependent on imports of energy resowrdess primarily energy security, for industriaéid countries,

energy-rich - is environmental safety and develgmiauntries - is the fastest way to improve théaaonditions
of the population [2].

Contribution to the development of renewable enemyrces can be accomplished in several ways sucreation
and improvement of these alternative sources, asehind, solar, etc. Today it is carried out by ynezsearchers.
It is important to resolve such problems and dgvelays to convert some types of energy into anpthah as
converting thermal energy into electrical energy.

The aim of our work is to study the process of @sting thermal energy into electrical energy usingphite and
lead electrodes in the presence of electrolytexsgietems.

The most promising and environmentally friendly wayuld serve as chemical sources of electricitghefmal
energy into electrical energy.
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In this regard, it is relevant that the developnamd creation of ways to convert thermal energy @léctricity

Laboratory installation for converting thermal emerinto electrical energy is glass electrolysishwilectrode
spaces interconnected through a lower portionénfélhm of an electrolytic bridge tube (Figure 1heTelectrolytic
cell is filled with a solution of the test electyt#. Single cell electrode space (conventionallyend) has a
thermostatic jacket, and where necessary it camstalled in any temperature within the range d3-99 °C. It

thermostated cell space (1) in which is locatedekimg electrode (4) connected through the glagiybr(10) with
the vessel (9) filled with a saturated solutionpatassium chloride. In the vessel (9) is placedesikchloride
reference electrode, which measure the relativenpiall at the working electrode (4). Glass bridb@) (s filled with

the test solution. The electrolyte solution of stitf acid was used, and as the electrodes - geaghiindrical in

shape and lead plate.

Graphite - is an inert electrode, stable in aquesmlations, and the lead is insoluble in sulfur@dasolutions
electrode assumed in this connection that thedéaxtrode will exhibit a high resistance.

The influence of the temperature difference betwberelectrode spaces in the presence of a redarsy Fe (ll1)
- Fe (l1).

The authors of invention show that [3], the twociledes when immersed in the aqueous electrolytgiso and
create temperature difference in the electrodeespa the system an electromotive force (EMF). Bativeen the
two electrodes in solutions with different temparas and the amount of short circuit current (S@€Jend on the
value of the temperature difference.
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Picture 1 - Schematic diagram of the apparatusfor carrying out research on the conversion of thermal energy into electrical energy

1 - thermostatically controlled space of the c2Hl; not thermostatically space of the cell; 3 fidde to connect the
electrode spaces, 4 — main electrodes; 5 - higledapce voltmeter to measure the EMF; 6 - ammetareasure
the short-circuit current; 7 - key; 8 - a referemtectrode; 9 - a container with a saturated smiutf potassium
chloride; 10 - a glass bridge filled with test sin; 11- potentiometer for measuring the electrpdential

It is known that the indicator electrode is immer&e solution containing ions of the oxidized ardiuced forms,

on the electrode mounted red - ox potential vadudetermined by the Nernst equation H#]E® + %ln aa‘”‘ , Red,
Red

from which implies that the value of the redox pti@, set on an inert electrode at a constantaictivity in the
lower and higher oxidation depends on the tempezdil) solution.

When submerged graphite electrode in a sulfurid sclution with concentration of 100 g / I, contagiron sulfate
(I and Fe (lll) concentration of 1 g / | and 10/ ¢, respectively, on the surface of the grapkiectrode is set
following equilibrium:

Fe* +e o F&' BE=+0.77V (1)
When the electrode is immersed in a lead sulplatgien onto the surface of an insoluble compounid - lead

sulphate, and the electrode is an electrode o$dlsend kind, i.e. lead covered his poorly solublptsate salt and
sulfate-containing solution is in. It is estabéshon the surface of the electrode equilibrium:
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PbSQ + 2e« Pb + SG* B=-0,36B(2)

Thus, a galvanic couple forms with the theoreticaliiculated value of the EMF equal = E,—E, = 0,77 +0,36 =
1,13 V.

The influence of different parameters on the foramabf short-circuits current and electromotiveciyrin a plating
system Pb - C in sulfuric acid solutions containiogs of Fe (II) and Fe (lll). This system can lepresented as
follows:

(to) Pb | Fe (1l1), Fe (1), | C {,

where § - solution temperature in the second (2) therntigstig- first (1) (no thermostatic) cell space

Increasing the temperature significantly affects ghowth of the Electromotive Force and SCC andr#iee of red-
ox potential of the graphite electrode. Figureantl when the temperature difference between tlutretke spaces

equal to 76C, and emf SCC, respectively, is 630 mV and 1.5 thA value of the redox potential of the graphite
electrode is 103 mV (Pic. 2 b).
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Picture2 - a) the dependence of the change of the electromotive force (1) and SCC (2) between thelead and graphite electrodes on the
differencein temperature; b) - impact of changesin temperature of the solution to change the red-ox potential of the graphite electrode

The duration of the experiment did not have a $icgmt influence on the process, it is shown thiaha end of 90
minutes the electromotive force and SCC remaintamhsind equal to 455 mV and the short-circuitenirof 1.3
mA.
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Picture 3. Changes on the values of EMF (1) and SCC (2) between the lead and graphite electrodes on the duration
Thus, firstly, we have found a solution of sulfusicid in the presence of ions of Fe (II) and FB {fi the presence

of a temperature difference between the cell eddetrspaces between electrodes of lead and grdphited EMF,
the magnitude of which is much greater than thaeaeslin the EMF using two graphite electrodes. $tlbeen shown
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that increasing the concentration of the iron i¢ilsand the space temperature in a thermostaliclezds to an
increase in short-circuit current and electromofiorce electrochemical circuit. When on the surfatehe lead
electrodes and graphite flow redox reactions invmgwalence of iron ions present in the solution.
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