Demonstration of anticorrosive effect of Delhi iron pillar.
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Educationally — visual set for demonstration of an anticorrosive effect of the Delhi iron pillar was
made for students who study chemistry, physics and related disciplines in schools, colleges, universities,
institutes.

The kit contains: methodical materials; description of the essence of scientific discovery [L 1]; lecture
materials and illustrations; technical means of demonstration of effect; iron plates length 30 mm, width
10 mm, thickness 1 mm. Start of the experiment — free choice of plates, application of water droplets
on them.
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The figure1: two iron plates and two water drops before start of experiment.

Water drops are drying on the iron plates for 45 — 55 minutes. The drying time depends on the
temperature and of humidity of the air.

1. The plate for rust — will be the rusting plate in during experiment.

There are two phases of drying the water drop on the rust plate. The first phase lasts from the start
5 — 12 minutes.

This is process of the formation of iron hydroxide Fe (OH) 2 — an unstable chemical substance
of gray or light gray color and poorly dissoluble in water. Iron hydroxide does not disturb the surface of the
plate.

22Fe+0, +2H,0 > 2Fe(OH),

Electrons exit from the surface of the plate into a drop of water, so decreases the number
of electrons in the iron plate and then the second phase of rust formation begins. The second phase of the
drying of the water drop — it is formation of rust:

2FeO(OH) + H,0 - mFe O, - nH,0

The rust is insoluble chemical substance in a water. The rust has brown color or red — brown color.

Anode sections are formed on the surface of the rust plate under a drop of water:



A: Fe = Fe' +2¢

And cathode sections:

K: O, +2H,0 + 4e - 40H"

The figure 2 is a copy of picture 18.8 from the page 624, [2].
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{-) A: Fe > Fe™ +2¢

{(+)K: O, +2H,0 + 4¢ - 40H"

T2Fe+0, +2H,0 — 2Fe(OH), -2 2FeO(OH) + H,0 > miFe,0, - nH,0

The figure 2 shows scheme of the process of formation of corrosion on the rust plate under water
droplet.

On the rust plate the equipotential of the iron surface is violated. Electron — ion balance in the crystal
lattice of iron is violated too: number electrons are less than number of ions. Corrosion remains on the rust
plate after the drying of the water droplet at the end of the experiment.

2. The experimental plate is connected to the emitter of electrons.

From the emitter electrons go to the iron plate — it is free electrons. Coulomb’s forces distribute free
electrons on the surface of the plate. The free electrons block formation of anode sections on the surface
of the experimental plate under of water droplet, and this free electrons make equipotential surface. Also
free electrons keep electron — ion balance in the crystal lattice of iron in the experimental plate. [L 2,
p. 651].

Electrons exit from the surface of the experimental plate into a water drop for formation of iron
hydroxide during the drying time. Free electrons prolong the first phase of iron hydroxide and block second



phase of rust formation. The experimental plate becomes free from rust:

¥ 2Fe+0, + 2H,0 — 2Fe(OH),
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The figure 3 shows the drying of a water drop without corrosion on the experimental iron plate.

After the drying of the water drop on the surface of the experimental plate there is a spot of gray
color, it can be removed with a soft cloth. Surface of the experimental plate have not damage at the end
of the experiment. The experimental plate shows variant of cathodic protection, but emission cathode
works without an anode — protector as the Qutub Minar Iron Pillar [L 1].

This article is translation into English of the article ,AHTUKOppO3uNHbLIN 3dhchekT Xene3Horo cronba
Kyty6-MuHap  peMoHcTpupyeT  y4yebHO — HarnspHoe noco6bue” [3] by translator

http://translate.google.ru
Boris Revashin, 15, April, 2018.
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