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Abstract— Utilization of alternate energy sources has become a matter of great concern in a rapidly

industrializing world. In this endeavor different materials are synthesized and utilized in a variety of
systems which are being continuously improvised in order to get higher efficiency values. As a new and
novel addition we have utilized here for the first time a well-known homeopathic medicine, Zincum
oxydatum as an agent for thermovoltage generation. We have shown that this drug can generate
thermovoltage and the magnitude increases with the potency of the drug as well as temperature. Using a
very specially designed electrochemical cell, we have been able to obtain energy conversion efficiency of
0.39% for 30C potency of the drug, when the temperature is maintained at 40 oC. Using synthesized ZnO
nanoparticles under similar conditions, the efficiency of the cell was reported to be 0.37%.
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I.

INTRODUCTION

The increasing demand of energy in our modern lifestyle along with exhaustion of fossil fuels and negative
impact of conventional energy sources, force us to seek environmentally clean alternative source of which solar
energy is the most abundant one. In recent era, many new techniques and different materials have been
developed to achieve maximum utilization of solar energy [1].
In search of newer materials for efficient conversion of solar energy into electrical energy, several nanomaterials
have been engineered and their properties have been characterized. These nanomaterials have the potential to
higher solar energy conversion efficiencies, providing incentive for designing new and more effective light
energy harvesting devices [2-8]. An important issue in selection of new materials is the band gap of the
material. Minimum energy for optical absorption by silicon of example is 1.1 eV, which can therefoe absorb the
entire visible spectrum and a part of the near infrared. So in the earlier devices, stress was given to convert UVVisible light to electrical energy. However direct thermal-electrical energy conversion via thermoelectricity is
coming up, using suitable materials, where heat from different sources such as solar heat, geothermal heat, or
the exhaust gases of automobiles are being directly converted into electricity.
While looking for nanomaterials we hit upon a very novel idea of using for the first time, the well known
homeopathic medicines. The fact that the potency of these medicines increase with dilution followed by
succussion (together termed as potentization) has thrown challenge to the scientific community at large. It was
later proved from experimental evidences that the size of the constituent materials decrease with increase in
potency, achieving a nano dimension [9-14].
In our earlier work, for converting heat energy to electrical energy, ZnO has proved to be a very suitable
material [15] because of its special physico-chemical properties [16-18]. In the present unique venture of ours,
we chose Zincum oxydatum, a well known homeopathic medicine as the agent for thermovoltage generation. As
the basic requirement of any solar to electrical conversion system is obviously the absorption of a significant
part of the incident radiation, our study of thermovoltage generation using Zincum oxydatum at different
potencies shows that both thermovoltage generation and efficiency of the cell increases with increase in potency
at a specific temperature, as the aspect ratio of the drug particles increases with the potency. The efficiency of
the thermovoltage cell containing this medicine at potency 30C and temperature 40 oC is comparable (0.39%) to
the one using synthesized ZnO nanoparticles (0.37%), as reported earlier [15].
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II.

MATERIAL & METHODS

A. Materials
Freshly prepared two potencies (6C and 30C) of homeopathic medicine Zincum oxydatum were obtained
from Hahnemann Publishing Company, India and were used without further purification. HCl was purchased
from Merck, India. Deionsed water has been used for dilution of the acid.
B. Methods
Thermovoltage generation was recorded for both potency 6C and 30C at 40 oC in a specially devised
electrochemical cell, kept in a temperature controled chamber [15]. The two arms of the U-shaped glass cell were
separated by a platinum foil barrier. Two platinum electrodes were placed symmetrically on two sides of the
barrier. Diluted hydrochloric acid (0.1 N) was poured in one arm of the cell and the medicine of specific potency
in ethanol was poured in the other arm. The variation of generated voltages and currents were measured by means
of Keithley digital multimeter (DM196). The best result was obtained for 30C potency of Zincum oxydatum and
all further experiments were performed with this potency only.
III.

CHARACTERIZATION

The homeomedicines have been examined with Dynamic Light Scattering technique (DLS) and Field
Emmision Scanning Electron Microscopy (FESEM) for particle size and morphology respectively.
A. Dynamic Light Scattering (DLS) measurement
The sample was examined using a Zetasizer Nano ZS (Malvern Instruments, Malvern UK) light scattering
system.
B. Field Emission Scanning Electron Microscopy (FESEM)
The morphology of the sample was examined with Field Emission Scanning Electron Microscopy (FESEM)
(Model. FEI- Inspect F50).
IV.

RESULT & DISCISSION

From the DLS measurement, the hydrodynamic diameter was estimated ~ 5nm from the average of at least three
measurements at 25oC (Fig.1).

Figure 1. Particle size distribution from DLS of the Zincum oxydatum of potency 30C.
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Particle size and morphology of the sample was determined by using FESEM micrographs (Fig.2), which
indicated that the sample was almost regular spherical in shape and the particle size was slightly higher than that
measured by DLS. This perhaps due to the fact that during preparation for FESEM, agglomeration takes place,
causing the increase in the particle size with respect to the ones as in the case of DLS.

Figure 2. FESEM image of the nanomedinecine Zincum oxydatum of potency 30C.

Fig. 3 shows the heat induced voltage generation for Zincum oxydatum both potency 6C and 30C at 40oC. The
maximum values of thermovoltage (Voc) for 6C and for 30C were 168.1 mV and 325.8 mV respectively.

Figure 3. Growth and decay curve of Voc (thermoovoltage) generation using platinum barrier for the Zincum oxydatum of potency 30C.
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In both the cases, voltage generation started rising with time and reached a maximum saturation value and
remained constant at that value. When the source was switched off the voltage decreased slowly. Result shows
that the medicine at 30C potency gave the best result in the study as far as the maximum voltage generated and
growth times are concerned. So other parameters like Current (I sc), fill factor (FF) and energy conversion
efficiency (η%) f the cell were calculated only for that potency using the following equations:

………………….. (1)
…………………...(2)

and

where Voc = open circuit voltage, Isc =short circuit current, Vpp = voltage at power point, Ipp = current at power
point. The maximum power point was obtained by plotting the V–I curve and choosing the values of I and V
which gave the largest area under the V–I curve. Ipp and Vpp were the current and voltage corresponding to the
maximum power point (Fig.4).

Figure 4. Current versus voltage characteristic curves for the Zincum oxydatum of potency 30C at 40oC using platinum barrier.

Details of the results have been shown in Table 1.
TABLE I.
THE CHARACTERICTICS OF EC CELL CONTAINING ZINCUM OXYDATUM OF POTENCY 30C
Sample
used
Zincum
Oxydatum
of 30C
potency

Table Diferrent Parametres
Peak value of
thermovoltage in mV

Short circuit
current in μA

Growth duration in
minutes

Fill factor

Efficiency (η%)

325.8

4

90

0.33

0.39
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The upper limit of temperature was chosen at 40oC as the solvent evaporates at higher temperature and the
system gets damaged. The thermovotlage generation cycle was reproducible. Maximum energy conversion
efficiency (η%) calculated for potency 30C at 40 oC was 0.39%. In our earlier work on thermovoltage
generation with synthesized ZnO nanoparticles, the efficiency was 0.37% at 40 0 C using the same experimental
arrangement [15].
We propose that as in case of our previous work [15], A possible explanation for the observed effect lies in the
fact that the homeopathic medicine Zincum Oxydatum, acts as an n-type semiconductor and can function both as
an electron acceptor as well as an electron donor [19]. The carrier concentration increases when the system gets
thermally excited. Charge separation takes place when the electrons are transferred from the side containing the
nanoparticle of Zincum Oxydatum through the platinum barrier to the side containing HCl. This gives rise to the
observed voltage difference.
CONCLUSION

In our present study, we have shown that Zincum oxydatum, a well known homeopathic medicine, can serve as a
potential energy harvesting material. Our study of thermovoltage generation using Zincum oxydatum at different
potencies shows that both thermovoltage generation and efficiency of the cell increases with increase in
potency, as the aspect ratio of the drug particles increases with potency. The maximum magnitudes of generated
thermovoltage (Voc) for 6C and for 30C were 168.1 mV and 325.8 mV respectively. The efficiency for
potency 30C and temperature 40 0C is comparable (0.39%) to the one using synthesized ZnO nanoparticles
(0.37%).
Thus since the inception of homeopathic medicine about two hundred years ago, we have put these
nanomedicinal particles into technical application. In this way we have been able to connect an important, old
unquantifiable effect with the latest quantifiable technology and opened up an era of application with unending
possibilities.
Energy is never destroyed during a process; it changes from one form to another. A lot of heat energy gets
wasted in industry. Exergy (Greek ex and ergon meaning "from work) is the energy that is available to be
used. The ideal case will be to convert all the extra heat energy into electrical energy and increase exergy to
maximum.
Our future plan is to improvise thermovoltage cells using different materials by trial and error and use the cell
where excess heat energy as a byproduct of industries is available and convert it into electrical energy. Emphasis
should be given to maximize exergy so that all the excess heat energy gets utilized. Also the geometry of the
thermovoltaic cell should be modified from the laboratory model to an industrial scale model.
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