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ABSTRACT 

 
In this paper semi-conducting capacitors which are a kind of natural electrical capacitors are introduced and 

used to measure electrical resistivity, and electrical and magnetic fields of an area in order to predict future periodic 

earthquakes. Protection of deep repositories and other structures against earthquakes are also discussed in the paper. 

In the nature, rocks act as semi-conducting capacitors and their crystals act as their plates. Laboratory experiments 

show that a part of natural decay radiations in an area are usually absorbed by the rocks' crystals and are restored in 

them as electrical charges. These energies cause changes in geomagnetic and electrical fields, potential difference 

and electrical resistivity of the area. Therefore, before an earthquake occurs in a certain area, the earth resistivity 

decreases and magnetic and electrical fields increase. When the amount of restored electrical energy reaches to 60 to 

100 mv per meter (which is called critical potential difference) the rocks' crystals can not tolerate these voltages and 

begin to vibrate and discharge the restored energy, and as a consequence, the periodic earthquake occurs in the area. 

Studies have shown that only electrical energy can vibrate the rock and other types of energies (e.g., mechanical 

energy) can cause shaking or movement in the rock but can not vibrate them. This shows that a periodic earthquake 

has an electrical source.  

Natural decay radiations produce all types of precursors such as mechanical, electrical, sonic, ultrasonic, 

biological, climatic, radioactive, magnetic, chemical, luminance, thermal, etc. Some of these precursors appear 

before, some after, and some during earthquakes at the epicentral area.  

Extensive activities have been made on earthquake prediction in several countries. Some predictions have 

been successful to a great extend. However, many predictions have not been quite accurate. At the same time, 

current methods of predictions are quite costly. 

A new method of earthquake prediction entitled "Kiana Method" was introduced in the previous SMiRT 

conferences. According to this method, periodic earthquakes can be predicted by measuring the electrical resistance 

in a certain area. This method is quite simple and much less costly comparing to other methods. 

The hypocenter of most periodic earthquakes is located in the depth of 8 to 12 kilometers of the earth crust. 

The types of earth crust materials in this depth are Granite in continental crust and Basalt in oceanic crust. Since our 

main interest is to predict earthquakes in the continents, then Granite will be used as a semi-conducting capacitor to 

measure the required parameters. In order to a periodic earthquake occur in an area, the following conditions should 

exist: 

1- There should be enough amount of decay due to radiations. 

2- Restored energy in rocks should be discharged by means of critical potential difference shocks. 

3- The rocks' crystals must be young and undeformed. 

However, the followings should be noted: 

1- The above conditions do not meet in stable areas. Therefore, earthquakes do not usually occur in such 

areas, while in unstable areas (such as boundaries of seismic belts), these conditions do exist and therefore, 

earthquakes occur in those areas. 

2- In regions where all these conditions meet, but there are significant amount of petroleum and natural gas 

mines (such as Canada and Siberia lands), earthquakes usually do not occur. 

3- Using artificial organic materials in deep repositories protect them against earthquakes and prevent the 

decay radiations to affect underground water and environment. 

4- In regions where rocks are old and their crystals are deformed (e.g., England), the half life of decay 

elements have normally ended and earthquake occurrences are not expected. 
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INTRODUCTION  

 

Semi-conducting capacitors are a kind of natural electrical capacitors which are used to measure electrical 

resistivity and magnetic field of an area in order to predict future periodic earthquakes. This paper presents why 

semi-conducting capacitors of rocks in repository sites under the decay radiations cause hazardous earthquakes. It 

also discusses how the future earthquakes can be controlled in the repository sites. In additions, a method of safe 

protection of earthquakes in deep repositories is introduced. Finally the role of semi-conducting capacitors in 

earthquake prediction in repository sites and other areas is presented in order to safely protect repositories and other 

structures.  

 

ROKS CRYSTALS AND PERIODIC EARTHQUAKE PREDICTION  

 

Laboratory experiments show that a part of natural decay radiations in an area is usually absorbed by rocks 

crystals and are restored in them as electrical charges. Decay radiations in waste repositories are absorbed by 

crystals of repositories cementation backfills. These energies cause changes in geomagnetic and electrical fields, 

potential difference and electrical resistivity of repositories sites and their surrounding areas. Therefore, before an 

earthquake occurs in a certain area or a repository site, the earth electrical resistivity decreases while magnetic and 

electrical fields increase. When the amount of restored electrical potential difference reaches to 60 to 100 mV per 

meter (which is called critical potential difference), rocks crystals can not tolerate these voltages and begin to vibrate 

and discharge the restored energy. Then, a periodic earthquake occurs in the area or repository site. Studies have 

shown that only electrical energy can vibrate the rock. Other types of energies (e.g., mechanical energy) can cause 

shaking or movement in the rock, but cannot vibrate them. This shows that periodic earthquakes have electrical 

sources.  

Natural decay radiations produce different types of precursors such as mechanical, electrical, sonic, 

ultrasonic, biological, climatic, radioactive, magnetic, chemical, luminance, thermal, etc. Some of these precursors 

appear before, some after, and some during earthquakes at the epicentral area. Extensive activities have been made 

on earthquake prediction in several countries. Some predictions have been successful to a great extend. However, 

many predictions have not been quite accurate. At the same time, current methods of predictions are quite costly. A 

new method of earthquake prediction entitled "Kiana Method" was introduced by Kianoosh, et. al. (2004). 

According to this method, periodic earthquakes can be predicted by measuring the electrical resistance in a certain 

area. This method is quite simple and much less costly comparing to other methods.  

The hypocenter of most periodic earthquakes is located in the depth of 8 to 12 kilometers of the earth crust. 

The types of earth crust materials in this depth are Granite in continental crust and Basalt in oceanic crust. Since our 

main interest is to predict earthquakes in the continental crust, then Granite will be used as a semi-conducting 

capacitor to measure the required parameters. In order to a periodic earthquake occur in an area, the following 

conditions should exist: 

1- There should be enough amount of decay due to radiations. 

2- Restored electrical charges in rocks crystals (semi-conducting capacitors) should be discharged by 

means of critical potential difference shocks. 

3- The rocks� crystals must be young and undeformed. 

 

However, the followings should be noted: 

1- The above conditions do not meet in stable areas. Therefore, earthquakes do not usually occur in such 

areas, while in unstable areas (such as boundaries of seismic belts), these conditions do exit and therefore, 

earthquakes occur in those areas. 

2- In regions (such as Canada and Siberia lands) where all these conditions meet, there are significant 

amount of petroleum and natural gas mines, and therefore earthquakes usually do not occur. 

3- Using artificial organic materials in deep repositories protect them against earthquakes and prevent the 

decay radiations to affect underground water, and environment. 

4- In regions where rocks are old and their crystals are deformed (e.g., England), the half life of decay 

elements have normally ended and earthquake occurrences are not expected. In such regions, if the repository does 

not have any organic protection device, then because of deformation of rocks crystals, earthquake will not occur. 
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However, wastes decay radiations will affect the environment, especially on plants and grasses and will cause some 

disease like cow madness. 

 
DISPOSAL OF WASTES 

 
The following ways have so far been proposed for disposal of wastes: 

1- Disposal in ice sheets 

2- Disposal in space 

3- Interim storage 

4- Disposal in subduction zones 

5- Sub-seabed disposal 

6- Deep disposal 

7- Direct injection 

8- Infinite storage 

9- Phased deep disposal 

10- Disposal at sea 

11- Near-surface disposal 

12- Dilution and disposal 

13- Burning in reactors 

14- Incineration 

15- Partitioning and transmutation 

16- Melting of metals 

 

Safe Protection of Wastes 

Today, scientists support the proposal to build a rock characterization facility tunneled in the rock where 

the repository is planned to be built. The important solution of waste problems is their safe protection. At present, 

there are different options for waste management. The most candidates are keeping the waste in deep geologic 

disposal or artificial deep repository, but for more exotic solutions such as placing waste in tectonic subduction 

zones to be drawn into the earth core, or allowing it to melt its way deep into Antarctic ice sheets, even firing them 

into space are other candidates. 

 

Proposals for Safe Protection of Deep Repositories 

A method of safe protection of deep repositories is introduced in Kianoosh, et. al.(1999). The method 

proposes the usage of solid wastes and complex hydrocarbons (like used vehicle tires). Change reaction formula of 

complex hydrocarbons under the rad-wastes decay radiations is as follows: 

 

CnH (2n+2) + 2nH2O                                                   nCH4 ↑+ nCO2 ↑+ 2(n+1)H2 ↑ 
 

 

It should be noted that petroleum and liquid hydrocarbons isolate Cementation backfills of deep 

repositories and prevents from earthquake occurrence in the repositories sites. 

 

Economical Usage of Rad-Wastes 

Wastes decay radiations could be used for producing some useful materials as follows: 

1- Changing used tires to petroleum and gases 

2- Changing Alpha particles to electrical energy by solar cells. 

3- Producing water weapon by heating the decay radiations and using it for producing geothermal energy. 

 

Suitable Sites for Repositories 

Rocky land is the worst and clayey land is the best land for digging deep repository to bury the rad-wastes. 

In young rocky land the amount of crystals or natural semi-conductors are high and as a result, the probability of 

earthquake occurrence is high. On the contrary, since the amount of crystals in clayey land is low, the probability of 

earthquake occurrence will also be low. 

 

 

 

Catalyst (Gamma radiations) 

 

Catalyst (Beta particles) 
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PRINCIPAL PROBLEM 

 
 Due to rad-wastes decay radiations, some amount of decay energy (alpha particles) charge in rock crystals 

(semi-conducting capacitors) of cementation backfills of deep repositories and then discharge by means of 

mechanical movement (shake), and finally by shock (earthquake). This is the principal problem of deep repositories, 

especially in rocky lands. This energy has the potential to disrupt the repository itself, and affect the underground 

water flow and environment. To avoid this critical problem, it is necessary to isolate repository cementations 

backfills by means of organic protection. It should be noted that where the repositories have no organic protection 

devices, hazardous periodic earthquakes may occur each 10 to 50 years in repositories sites. 

 

GREAT CHANCES 

 

Some lands (e.g. the UK land) were born before the first geo period. In these lands, the rock crystals of the 

earth crust are deformed and the half life of natural uranium is ended. Therefore, these lands are not susceptible to 

earthquake occurrence, and because of this, these lands are the most suitable places for digging deep repositories and 

burying high level rad-wastes. Hence, repositories in these lands can be used as free petrochemical factories and 

change petroleum to petrochemical products by radiations of rad-wastes decay and earn high income with low cost. 

In addition, burying rad-wastes in these lands repositories will prevent earthquake occurrence and this is the second 

great chance for getting high income. The third chance is that if organic wastes like wastes of complex hydrocarbons 

are put in deep repositories, these materials under the radiations of rad-wastes decay will change to artificially 

produced petrol and gas. Also these products may be used in industry, and as a result will avoid the underground 

water pollution and the spread of decay radiations in the environment and prevent problems like cow madness. 

 

CONCLUSIONS 

 
Periodic earthquakes have electrical sources. Earth crust rocks absorb decay radiations and therefore, 

periodic earthquakes occur in the areas where this phenomenon exists. Semi- conducting capacitors can be used to 

predict future earthquakes in an area or deep repositories sites, while isolating them by petroleum and liquid 

hydrocarbons will prevent the occurrence of earthquakes. 
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