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Ionization is process of entity of 
charged particles from neutral 
atoms. 

Atmospheric electricity

Atmospheric electricity is 
atmospheric phenomenon 
associated with air ionization. 2

Device a method to 
clean the metal surface 
using the electric spark. 

Statement proposed by us:Statement of the task:

Electric field is present in 
the atmosphere even in 

good weather. Suggest an 
interesting problem 

concerning atmospheric 
electricity



Process of ionization in upper layers of atmosphere
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Ionization and recombination in inner layers of 
atmosphere
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Earth like a capacitor
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Lightning and science
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Lightning is a discharge of a capacitor



Usage

• ignition source;

• jewelry work with the precious metal; 

•grinding of products of different forms; 

•extract of stick drills and cutters;

•cleaning of metal from rust.
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Why does electric spark better than other 
electric ways?

1. Allows to process thin pieces of metal.

2. Doesn`t need a complicated system.

3. Allows to make a spot process.

4. Hasn`t got solid wastes.

5. Environmentally friendly.
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Electrostatic machine

1 cm – 10 kV
I=0.001 A 9

Microscope

10x



Punched sheet
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Density of 
paper

60
𝑔

𝑚2
80

𝑔

𝑚2
140

𝑔

𝑚2

Voltage 30 𝑘𝑉 35 𝑘𝑉 50 𝑘𝑉
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Why does this effect occur?
Charged particles bombard paper. Thus, electrical energy transforms 
into mechanical energy.

Result (it will be bulges or holes) depends on voltage and density of 
paper.

How much voltage it needed to make hole? 𝑑 = 0.1 𝑚𝑚, 𝑑 – 𝑡ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠
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Cleaning of metal from rust with electric spark

Charged particles bombard rust molecules and 
strike them out from metal.

Density:

𝐼𝑟𝑜𝑛 (𝐼𝐼𝐼) 𝑜𝑥𝑖𝑑𝑒 – 5,242
𝑔

𝑐𝑚3

𝐼𝑟𝑜𝑛 – 7,8
𝑔

𝑐𝑚3

𝐹𝑒2𝑂3

𝐹𝑒



Installation
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Cleaning from rust
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𝐸 = 95.4 𝐽

𝐸 = 𝐼𝑈𝑡𝑛
𝐼 = 0.001 𝐴
𝑈 = 60 𝑘𝑉
𝑡 = 0.03 𝑠
𝑛 = 53

𝑛 – 𝑠𝑝𝑎𝑟𝑘𝑠 𝑛𝑢𝑚𝑏𝑒𝑟



Nail

Before cleaning After cleaning
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Rust
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Conclusion

Electric spark has a lot of advantages which other electric methods of 
metal processing haven`t. It means that electric spark is very good 
method which has to be used because of bad ecology in our days.
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Thanks for attention


