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Abstract: The mechanism of ozone and NaCl based electrolytic solar cell is presented in a different way. The
mechanism is similar to galvanic effect. The galvanic effect is based on two types of cations in which one metal
is oxidized and the other metal is reduced. In the present paper instead of NaCl ionic solution it is also shown
that one can also try using NaOH, KCI, KOH, MgCl,, Mg(OH),, ZnCl,, Zn(OH),, CuCl;, Cu(OH),, CaCls,,
Ca(OH); ionic solutions. This needs trial and error experimentation. This present solar cell is novel solar cell
and is cost effective and also produces higher output and requires one third of area to establish the solar power
plants if successful in developing the electrolytic solar cell.
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I Introduction

Over the last many decades the research on solar cells is carried out on the different type of inorganic
materials using Si, GaAs, CdTe, CIS, CIGS, GaN and CZTS with power conversion efficiency for these solar
cells varying from 8 to 40% [1-10]. Over the last few decades research has been focused on the solar cells based
on dye sensitized, inorganic and polymer materials [11-16] which have conversion efficiencies 6 to 25%
because they have lower cost when compared to inorganic material based solar cells. Keeping in mind the lower
cost and higher power conversion efficiency, in our earlier report we have presented idea on ozone and NaCl
based electrolytic solar cell [17]. We have shown that this ozone and NaCl based electrolytic solar cell is cost
effective and produces higher power output. In the case of ozone and NaCl based electrolytic solar cell, the total
initial investment required to produce the power output of 12x10*W.h in one month to meet the entire power
need of India would be 5.32x10*' INDIAN rupees. This is five orders of magnitude (10° times) less than the
requirement for the solar cells based on inorganic and dye sensitized materials (4.2x106 INDIAN rupees). The
area required to setup the ozone and NaCl based electrolytic solar cell is one third to that required on above
inorganic and dye sensitized solar cells. In the present paper the author tried to explain the mechanism of ozone
and NacCl based electrolytic solar cell in different possible ways which need focus and trial. Instead of NaCl one
can also use NaOH, KCI, KOH, MgCl;, Mg(OH)3, ZnCl,, Zn(OH)2, CuCly, Cu(OH),, CaCl,, Ca(OH): solutions.
This needs trial experimentation.

1. Results and discussion

The mechanism of ozone and NaCl based electrolytic solar cell is shown in a different way. In the
ozone and NaCl based electrolytic solar cell we use two electrolytes. One electrolyte is ozone (O3) gas and the
second electrolyte is sodium chloride (NaCl). These two electrolytes are kept in two different chambers. The
working principle of Ozone and NaCl based electrolytic solar cell is as follows which is similar to galvanic
effect using two different cations. The sunlight dissociates ozone gas in to oxygen molecule and nascent oxygen
ions releasing 2 electrons at anode. This process is called oxidation process. The released electrons due to
oxidation of ozone in to oxygen molecule and nascent oxygen are captured by sodium ions and reduced in to
sodium metal at the cathode. In the present electrolytic solar cell, the process is similar to galvanic effect. The
oxidation of oxygen ion at the anode and reduction of sodium ion at the cathode results in flow of two electrons
in the external circuit from anode to cathode. The equation for the galvanic process using ozone molecule,
oxygen molecule, nascent oxygen ion and sodium ion are shown below. The chlorine ion also oxidizes in to
chlorine molecule with the release of two electrons. The released electrons are capture by sodium ion and get
reduced in to sodium metal. This also produces additional electrical current in the external circuit.

www.ijeijournal.com Page | 42


http://www.ijeijournal.com/

Ozone and NaCl based electrolytic solar cell

Trial using NaCl

03 — 02 + O2+ 2¢e* (at Anode)

2CI't — Clz + 2e (at Anode/Cathode)

4Na*! + 4e! — 4Na (at Cathode)

Instead of NaCl one can also use NaOH, KCI, KOH, MgCl,, Mg(OH),, ZnCl,, ZN(OH),, CuCl,, Cu(OH),,
CacCl,, Ca(OH); solutions, it needs a trial.

Trial using NaOH

O3 — 02+ O+ 2e (at Anode)

2(OH)™ — H20 + O% + 2¢’! (at Anode/Cathode)
4Na*! + 4e'! — 4Na (at Cathode)

Trial using KCI

03 — 02 + 02+ 2¢! (at Anode)

2CI'* — CI2 + 2e™! (at Anode/Cathode)
4K* + 4el — 4K (at Cathode)

Trial using KOH

O3 — 02 + O2+ 2¢* (at Anode)

2(OH)* — H20 + 0?2 + 2¢t (at Anode/Cathode)
4K* + 4e1 — 4K (at Cathode)

Trial using MgCl2

03 — 02+ O+ 2e! (at Anode)

2CI'* — CI2 + 2e™! (at Anode/Cathode)
2Mg*? + 4e — 2Mg (at Cathode)

Trial using Mg(OH):

03 — 02+ O2+ 2¢e! (at Anode)

2(OH)* — H20 + 0?2 + 2¢* (at Anode/Cathode)
2Mg*2 + 4e’t — 2Mg (at Cathode)

Trial using ZnCl2

O3 — 02 + O2+ 2¢* (at Anode)

2CI'* — CI2 + 2e™ (at Anode/Cathode)
2Zn*2 + 4! — 27n (at Cathode)

Trial using Zn(OH):

O3 — 02+ O2+ 2e (at Anode)

2(0OH)* — H20 + O + 2e'* (at Anode/Cathode)
2Zn*? + 4e! — 2Zn (at Cathode)

Trial using CuCl:

03 — 02+ O?+ 2¢e! (at Anode)

2CI"* — CI. + 2e™* (at Anode/Cathode)
2Cu*? + 4e’t — 2Cu (at Cathode)

Trial using Cu(OH):

O3 — 02+ O2+ 2e (at Anode)

2(0OH)* — H20 + O2 + 2¢* (at Anode/Cathode)
2Cu*? + 4e’t — 2Cu (at Cathode)

Trial using CaCl:

03 — 02+ O?+ 2¢e! (at Anode)

2CI"* — CI. + 2e™* (at Anode/Cathode)
2Ca*? + 4e! — 2Ca (at Cathode)

Trial using Ca(OH):
O3 — 02+ 02+ 2¢ (at Anode)
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2(OH)* — H20 + O? + 2’ (at Anode/Cathode)
2Ca*l + 4el — 2Ca (at Cathode)

1. Conclusions:

In the present paper the mechanism of ozone and NaCl based electrolytic solar cell is presented in a
different way. The mechanism is based on the galvanic effect. Instead of NaCl ionic solution it is also shown
that one can also try using NaOH, KCI, KOH, MgCl,;, Mg(OH),, ZnCl,, Zn(OH),, CuCl,, Cu(OH),, CaClsy,
Ca(OH); ionic solutions. This needs trial experimentation. This type of electrolytic solar cell is cost effective
and also produces higher output and requires one third of area to establish the solar power plants if successful in
developing the electrolytic solar cell.
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