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ol SR At first 1 want to talk about our diode, it's geometry, and
o | i chemical contents, We propose such diode (lig, 1) : vessel
: with two electrodes put in: one with a big surface square
i (macroclectrode) and  another with a small surface
il {micreelectrode}, In the vessel is poured tricky clectrolyte
! which is a mixture of two another electrolyies, they can he:

: : Fereocyanide — ferricyvanide |

:_l__' Kalivmiodum - iodum.
Fig. 1. Chemical processes running in the electrolyvie:

Ferreeyanide - Ferricvanide:
H 40

K,Fe(CN ), - 4K + Fe(CN )

T

K. Fe (CN ), = 3K' + Fe(CN )}

Falivmiodem - [odum
Kf — K"+ 1]

When we put voltage on electrodes thuse processes on the cathode(K )
and anode{A) begin:

K: Fe(CN); +le— Fe(CN )Y
Ij' +2¢ > 3
A: Fe(CN); —le—> Fe(CN):

£ R . S i



Mow 'l try to explain why this system poses diode properties. To do this let’s understand
that voltage drop on the diode consists of voltage drop on microelectrle, macreelectrode and
in electrolyte medium. It's easy w talk aboul electrode voltage drop (resistance)
proportionality. It's reverse
clectrolvte which comes into reaction with the electrode, Now let’s ehserve two situations:
first, when microelectrode is plus sign and when microelectrode is minus sign.

proportional to surface square and to the concentration of

In the first case (fig. 2) plus sign al microelectrode) we
nave due 1o chemical reactions big amount of electrolvie

o {ferrocyanide or kaliuomiodum), so we have small surface
= of microelectrode but big amount of elecirolyte, so the
o resistance will be small. And il we observe situation on
@ the macroclectrode we’ll see that we have small
b concentration but big surface — vollage drop won't be big
;. here too. And as a result we have good conductivity of
® our system.
%
Fig. 2.
MNow i second case (fig. 31 on the macro electrode z..

we  have small volltage drop but on  the

microelectrode with the small surface square we “.

have very small concentration of electrolvie, and

voltage drop is wvery big. The svstem has bad
conductivity now.

Fig. 3.

Twao following schemes we used to take diode’s voltamperic characteristics and frequency

characteristics:
—
L o
Fig. 4.0ne diode testing circuil. Fig. 5. Two-diode system testing cirenit.
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You can see that we used also circuit where are two clectrochemical diodes used with
resistance. Role of this scheme is 1o extend frequency characteristics of our diode. So whole
system constructed from two diodes and resistance we will call diode,

[n many electrochemical systems there is such a phenomenon like reverse current, and our
syslem can operate in such a way toe (when we give on electrodes alternative current), and
one of purposes we use this scheme is to suppress this current. Our resistance is luggage
resistance  which can be — so commonly in radiotechnicks are called headphones, speakers,
devices on which we take modified sipgnal. And our target is now to give on luggage
resistance cut in diode-like style signal. Here on the fig. 6 is the equivalent scheme of our
two-diode system. You can see that we replaced each diode by parallel connected condenser
and resistance, on explanation why we replaced diede in this way | won't stop because 1U's
easy o understand it. Now ['1] go o explanation of two-diode system.

As | said the main purpose is Lo suppress reverse current. Let’s imagine that reverse current
appeared - what happens? This current is effectively altemating and our diode contains
condenser which has small resistance for alternating current, so in our diode we get two
resistance parallel connected and this connection produces small resistance loo — and as a
resull the main part of the current will go through the diode, our luggage resistance 1s now
protected.

But vou can object now what if we connect to luggage resistance instead ol diode small
resistance? Will we gel same result? Mo, it's because we need nonlinear elements in our
scheme which has resistance dependent on voltage,

e ] y 1 ] , :
r Mow let’s estimate order of resistance and capacity

- ' [ of diode. So, taking experimental resulls: Voliages
Re on one dicde and resistor E. on dhe teo different
]:III —I I— frequencies, we can gel system of N cguations with

N vanables and find values for B and C order:

R~ 100kC)

R i
(W)L C~0.1@ Fig. 6.

Sa, | want le clanly one moment in this problem — why this diode poses capacity, This
capacity appears because of existence of double electron layer near the electrodes. This layer
15 explained in electrochemistry, so I won™ stop on it’s explanation,

Mow about some features of diodes of this type.

One of the positive feature 1s that this type of diede works on very low frequencies.
Also this disde can work on very low voltapes.

But. ..

It"s dilficult in exploitation.

It's very sensitive to external electric field, shaking.

And it can’t work on high frequencies (higher then ~20kHz).

Mow when well prepared in theory let’s go directly 1o experimental data.
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Following two graphs made Tor stainless steel electrodes:

Cancantration 120 , 1circis) and {square) kodes
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Here vou can see that results on two and one diodes don't differ.

Conmcentration 1:50 , ficircie) and 2isquara) Ciedea
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Here we™ve pot real difference on another concentration,
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urn eleetrodes and got better results,

Another data — we used platin
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Here are frequency charaeteristics.

3
o Frequency charcteristics for one diods - coresntration 1100
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This graph shows us that our diode it self is bad on Ireq. Higher then 0.1Hz
!
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Here we can see now how big extension we've got using two-diode system. But here luggage
resistance is the same order like diode resistance so, on higher frequencies there is no diede
cffiect
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