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In places almost inaccessible  for electrical grid construction and in  
emergency situations connected with securing mandatory vital activity there is an 
urgent need for universal, multi-purpose, compact power capacity  technological 
installations. As our  literature and patent review  [1,2] has shown water-activated 
galvanic cells can be used  for this purpose designed to power lighting devices with 
which life jackets, rafts and other means for saving people on the water are 
equipped, and in other survival situations. 

In our opinion, the use of water-activated galvanic cells for these purposes 
has several advantages: 

Low cost and simplicity of design; 
Possibility of multiple usage; 
Safety in manufacture and disposal of the electrolyte. 
Recycling water activated elements is not difficult, as fresh or sea water is 

used as the electrolyte, operating parameters being sufficiently high. Operation 
begins upon  filling with water and does not require highly skilled maintenance. 

A distinctive feature of the galvanic cell described in [3,4] is the presence of 
electroactivated  electrolyte containing a definite concentration of NaCl, 
development of effective surface area of the cathode by a permanent magnet as 
well as a magnetic field acting on the electrolyte. 

The results of the studies related to the determining the effect of the magnetic 
induction of permanent magnets on the parameters of a water-activated galvanic 
cell and which  were carried out with using permanent magnets having different 
values of magnetic induction: В = 116; 140; 200; 250 mT (at a load of 100 ohms 
for 24 hours) are shown in Fig. 1. For the development of effective surface area of 
the cathode galvanized iron shavings were used. 

The analysis of current strength and voltage dependence on the space 
between the electrodes has led to the conclusion that the most efficient cross-
section of the electrolyte between the electrodes of the given  galvanic cell is the 
cross-section is in the interval  of 3-5 mm. 

 

 

 

 

Fig. 1. Changes in the current strength 

of the galvanic cell at a different magnetic 

induction 
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Statistic data obtained during the experimental studies allowed to create a 

mathematical model of dependence of the cell current density on the magnetic field 
and the porosity coefficient of the electrode surfaces. 

To obtain a mathematical model of the current density dependence of the cell 
with the developed magnet active surface of the electrodes on the magnetic 
induction and porosity coefficient of the electrodes a statistical analysis of the 
experimental data based on the use of methods of dispersion-regression analysis 
was carried out (Table 1). 

Regression equation coefficients significance was determined by Student t-
test. The actual value of the t-test was determined using the STATITIC 5.5. 
program. 

 

Table 1. Experimental studies data 

Porocity 

coefficient of the 

active electrode 

surface 

Magnetic 

induction, mT 
Current density 

6,0-8,2 0,15-0,2 2,1-4,8 
 

Nonlinear regression equation of the second order obtained by using PC 
processed data has the form: 

22
98,2371,14854,1961,16602,4592,24 ВВККВКj
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where j - current density of the galvanic cell A/m2; Cp - porosity coefficient 
of the active surface; B- permanent-magnet magnetic induction, T. 

 

Equation adequacy has been verified using F-Fisher criterion, which is the 
ratio of dispersions. 

F=12,46>4,28 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. Cal model of the dependence of  water-activated  galvanic cell current density on 

the magnetic induction  and anode active surface development coefficient. 
 

 

C
u
rr
en
t 
d
en
si
ty
 

Porocity coefficient of 

the active electrode 
Magnetic induction, 

mT 



According to the received surface response shown in Fig. 2, the current 
density of the cell increases with the porosity ratio of the electrode active working 
surface and magnetic induction value increase. 
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