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VOLTAGE GENERATION  IN HYDRATED CALCIUM STRUCTURES 

 

Анотація. У даній роботі розглянуті можливі механізми та особливості 

генерації електроенергії при адсорбції вологи пористою структурою. Для 

пресування матеріалу у вигляді таблеток діаметром d=20 мм, висотою h~2 мм 

порошок ксонотліту Ca6H2O19Si6 пресували під дією одноосьового тиску 3 

Кбар. Створено гібридну структуру, яка поєднує в собі властивості мембрани 

(за рахунок нанорозмірної пористості) і води (яка розглядається як 

електроліт). 

Ключові слова: гібридна структура, система CaO–SiO2–H2O, напруга 

для генерування напруги. 

Abstract. This paper will consider the possible mechanisms and features of 

electricity generation during the adsorption of moisture by a porous structure. To 

compact the material in the form of tablets with a diameter of d=20 mm, a height 

of h~2 mm, the powder of xonotlite Ca6H2O19Si6 was compressed under the 

influence of single-axis pressure 3 Kbar. A hybrid structure was made that 

combines the properties of a membrane (due to nanoscale porosity) and water 

(which is considered as an electrolyte). 
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The CaO–SiO2–H2O system is the subject of many works [1-4], due to its 

technical relevance. Synthetic calcium hydrosilicates are widely used in practice as 

the main components for the production of building materials, glass, sitalls, 

ceramic products, paper, paints, composite polymeric and metal-ceramic materials, 

cleaning and polishing compounds, etc. 

A relatively cheap highly dispersed crystalline material - an intermediate 

product of the hydrochemical synthesis of wollastonite – xonotlite 

Ca6(Si6O17)(OH)2 is actively used as a material for the production of thermal 

insulation panels that cover buildings from the outside. On the one hand, as a 

thermal insulation material, and on the other hand, as a material capable of 

converting at the micro level the potential energy of atmospheric humidity into an 

electrical form. 

This paper will consider the possible mechanisms and features of electricity 

generation during the adsorption of moisture by a porous structure. 

Materials and methods. To compact the material in the form of tablets with 

a diameter of d=20 mm, a height of h~2 mm, the powder of xonotlite Ca6H2O19Si6 

was compressed under the influence of single-axis pressure 3 Kbar. 

 

Fig. 1. a) Appearance of the sample, b) SEM image of the chip of the tablet. 
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Results and discussion. In Fig. 2 shows the change in voltage at load with 

increasing humidity on one side of the tablet over time during the first 

9000 seconds after the start of the experiment. The insert shows the voltage change 

over a period of 40.000 seconds. 

In Fig. 2 shows that with increasing humidity, the voltage on the load 

increases sharply, and then gradually drops to almost 0. The voltage at high times 

is still greater than 0, but in some areas it becomes negative. 
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Fig. 2. Temporary change in voltage in conditions of high humidity during the first 

5000 sec. On the insertion –40000 sec. (the dotted line highlights the area of the 

first 5000 seconds.) 

 

To summarize, we conclude that our hybrid structure, combining the 

properties of the membrane (due to nanoscale porosity) and water (which is 

considered as an electrolyte), the specific dynamics at the solid/liquid interface is a 

rather complex structure, and the time threshold for the voltage to generate voltage 

can be associated with the initial formation of nanostructures that facilitate the 

transfer of charge carriers and local polarization.  
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