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: is a great need to focus on finding new
he[e D =

Liga resources and materials that can convert
A enerey into electricity to enhance the
sun S >

action of electrical energy to meet with tl?e
t demand of energy. Thermoelegtnc
rals can convert low grade heat into
e itv. which can bea promising solution to it
elecmmrée;sonable cost.1. Comprehensive research
d:er;: on several materials were carried out to
’ icate and enhance the thermoelectric
mwestl_,.es 2-10.To investigate the thermoelectric
ies of Londsdaleite and Graphite2H, we
first-principles calculations u.sing .the
density functional theory and the semx-classnc-al
Solzmann  theory as  implemented  in
theBoltzTraPcode.11

MATERIALS AND METHODS:

The Londsdaleite and Graphite2H have P63/mmc
(hexagonal) space group, With band gap of 3.339
eV and 0.00eV resp.. The crystal structure of
Londsdaleiteis illustrated in Fig. 1

Fig. 1.TheLondsdaleite

%e have optimized the structure by minimization (?f
the forces, To calculate the thermoelectric
~ Poperties fike carrier concentration (").’ Seebeck
eflicient (S), electrical conductivity (/D).

clronic transport coefficienys of
> 7 > semi-c¢ SSic 2 : A
ated by using the semi-classical Boltzmann theory.

ite and Graphite2H : of about 1 4 :\‘l 0 (Qms)'and 1.7 x19 1
ion and the electrical conductivity linearly
ok . 3H and is in agreement with the experimental work. Seebeck coe
e 2.3x10 >(V/K) atis -4.0x10 (V/K) re ;

increases with increase

sp.at 600 K. As the temp
| conductivity increases exponentially, in agreement with the experiment
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at 300K and 600K as a

of Londsdaleite and Graphite2
The value of electrical conductivity for

(Qms)" ar 600 K The charge carrieor
of temperature in case of
fficients for Londsdaleite an
erature increases, the electronic
al data. We have also calculated
Junction of chemical potentials

electronic  thermal conductivity (ke), at two
constant temperatures 300K and 600 K, we have
used the semi-classical Boltzmann theory as
incorporated in BoltzTraP codel . The constant
relaxation time approximation and the rigid band
approximation were used in the
calculations.11BoltzTrap code depends on a well
tested smoothed Fourier interpolation.  The
accuracy of this method has been well tested
earlier, and the method actually turns out to be a
good approximation.11,12 High thermo electric
Efficiency  materials possesses high electrical
conductivity, large Seebeck coefficient, and low
thermal conductivity.13

RESULTS AND DISCUSSION
Transport properties;
1. Electrical conductivity

Increase in the temperature of the materials
increases the Kkinetic energy of the elecu:o-ns
resulting in an electric current. High mqblhty
carriers are required in order to get the hnghest
electrical conductivity, The el_ectncal
conductivity(c = ne p ) is directly progor’nona}_to
the charge carriers density(n) and their r_nobllltyf
(u), The charge carriers concentration of
Londsdaleite and Graphile.?!-l as a function o
temperature is illustrated in F ig.2(a).

Vet £ Cracie
s eetraten 35 3 NOLUON of 1STO e X Lomaiede § Grantde
Camwr Cons o 3% &

Loe e
Gratate H

)

1 G Lo e, Doy s U

Page 248




2018
International Conference on Nanotechnology for Human Welfare

ISBN : "78~‘).L873|7-()3 7
a2 1085

.

e

¥

FIG. 2(a)The calculated carrier concentration as a
function of temperatute for  Londsdaleire and
Crraphire 2.

It can be seen that the charge carrier concentration
increasing  the

is lincarly increasesing  with
temperature and s in  agreement with the
experimental  work.  Fig.  2(b) illustrates the
clectrical  conductivity  of  Londsdaleite  and
Urraphite2H
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FIG. 2(b) The calculated electrical conductivity as

a function of temperature for Londsdaleite and
Graphite2H as a function of temperatures. It can be

seen that the electrical conductivity is increasesing
finearly with increase in the temperatures .
The walues of electrical conductivity of

Londsdaleite and Graphite2H is about /.4 xI0
Qms) ' and 1.7 x10 " Qms) ™" ar 600 K.

2. See beck coefficient

See beck coefficient (S) or thermo power depends
on the electronic structure of the materials. The
sign of S indicates the type of dominant charge

carrier, + S represents thep type materials, whereas
- S forn-type materials. The See beck coefficients

of Londsdaleite and Graphite2/{vs chemical
potential at 300 and 600K are presented in Figs.

3(a) and 3(b).

T L 0L Tl O e G 2 L wa e

T ——
ridaae o

L.
- ity

FIG. 3(a) and3(b). The calculated See heck
coefficient as a function of chemical potentiaf 4
two constant temperatures 300 and 600K for

Londsdaleite and Graphite2H.

It can be seen that in the vicinity of EF that the
See beck coefficient shows two pronounced peaks
for n-/p-type for the dominant charge
carrier.Seebeck coefficients for Londsdaleite apny
Graphite2H is -2.3 x10 2 (V/K) and

40x107 (V/K) resp. at 600 K.
3. Electronic thermal conductivity

The thermal conductivity(k =ke+ kl) consists of
electronic and phonon contributions . Electrons
and holes transporting heat forelectronic and
phonons traveling through the lattice are
responsible for phonon part of thermal
conductivity. BoltzTraP calculates only the
electronic part. The electronic thermal conductivity
for Londsdaleite and Graphite2fas a function of
chemical potentia | for two different temperatures

is plotted in Figs. 4(a)and 4(b).
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FIG. 4(a) and_ t'l(b).Thc calculated electronic
thermal conductivity as a function of chemical
otential at two constant temperatures 300 and
600K for Londsdaleite and ¢ sraphite2 |

The thermal  electronic conductivi
Londsdaleite and Graphite2H as func?iIOn 2?
temperature is plotted inFig. 4(c)and (d)
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FIG. 4(¢)and (d) The calculated electronic thermal
conductivity as a function of temperature for
Londsdaleite and Graphite2 I

it can be seen that at low temperatures Ke is zero,
as temperature increases the ke increases
exponentially in agreement withthe experimental

data .

The value of kefor Londsdaleite and Graphite2Hoft
about 6./x/0 *W/(m K s) and 7.2x/0 '“W/(m Ks)

resp. at temp 600K.
4. Power factor

For calculating the transport properties of the
materials power factor plays significant role as it
comes as a numerator in the figure of merit relation
(ZT = S’6T/x). We have calculated the power
factor of Londsdaleite and Graphite2H at 300 and
600K as a function of chemical potential between
£0.35u (eV). Calculated the power factor of
Londsdaleite and Graphite2H at600K is 74
(MW/mK?)and 2.7 x/0 " (mW/mK?)  resp.

CONCLUSION:

galcﬂlflted the power factor of Londsdaleire and
raphite2H at 600K is 74 (mW/mK’)and 2.7 x/0
(MW/mK?) resp.
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