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CHAPTER 111
EXPERIMENTAL DETAILS

3.1 Preparation of Sample :

The samples are prepared using gquenching method. Ele-
ments Se, Te and Sb are taken for preparation of samples.
The atomic weights and melting points of above elements

are as given below.

Element Atomié weight Melting point °C
Selenium (Se) 78.96 217
Tellurium (Te) 127.6 449
Antimany (Sb) 121.75 904

Six compositions of Se-Te with Sb in varying percentage
are prepared. The formula used to calculate the weight of
each element, to prepare the samples in the required ratios
as given below,

l) Se70"Te30

[

atomic weight of Se x 70 + atomic weight of Te x 30

78.96 x 70 127.6 x 30 ‘
930 + 530 ( ten grams weight of

L}

the total sample)
5.9432 + 4.1161

L]

10.059 gms.
2) Ssimilarly for Sey3-Tejg-x Sby

( where x = 1,3,5,7,9% atomic weight)
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= Atomic weight of Se x 70 + Atomic weight of Tej,_g

+ Atomic weight of Sby

Using above formula the individual weight of each element

is given below.

Sample Weight of Weight of Weight of
'Se' in gm. 'Te' in gm. 'Sb' in gm.
Se7g- Te3q 5.943 4,116 -
Se;g- TeygSby - 5,943 ..73.978 C.000.139
Se;q - Te,;Sby 5.943 3.704 0.392
Se;qTe, 5Sbg 5.943 3.430 0.654
Se7p- Tez3Sby 5.943 3.155 0.9163
Se, - Te21Sb9 5.943 2,881 1.1782
Total
Se = 35.658
Te = 21.264
Sb = 3.2808

In order to prepare the samples, the contents were
kept in Silica tubes (lencth 22cm, inner diameter 0.92cm
and outer diameter lcm). The tubes are cleaned three times
with teepol chemical and then with distilled water. The

cleaned tubes are dried at temperature 80°C in order to
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remove the moisture. The tubes with the contents are sea-
led under vacuum. The silica tubes were fitted to vaccum
system. The tubes were conrected with gas welding. The
elements were taken in the form of granules in order to
avoid the sucking with the help of rotatory and diffusion
pumps, the tubes are evacuated to 10~ %torr for three hours.
Then the.silica tubes with the contents were again sealed
with the help of gas welding.

The heating of silica tubes is done in an electric
furnace. The tubes were held in a circular disc made up
of fire bricks as shown in Fig. (3.1). Six tubes at a
time, were kept in the furnace. A steel rod is fixed at
the centre of the disc, which is used for rotating the
samples in the electric furnace. The rod is rotated thro-
ugh 360° for homogeneous mixing of samples. samples are

heated for 30 hours as given below.

Hours Temperature °C
0 to 2 1 to 200

2 to 6 200 to 400

6 to 10 400 to 600
10 to 12 600 to 850
12 to 30 850 to -

After heating, the tubes for the required period,

are taken out of furnace and suddenly quenched in ice
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cold water. These samples are used to prepare pellets;
Initially, the powder was Jjust mechanically blended in
agete morter using acetone base. To prepare the pellet, ab-
out one gram of the powder was taken and few drops of
polyvinyl acetate were added. It acts as a binder. The
powder was introduced in to the hole of the die having
one cm diameter Fig. (3.2). Hydraulic pressure of two
tonnes/inch? was applied for two minutes.

The thickness of every pellet. was measured after
polishing, with the help of travelling microscope. These
pellets are used to study I-V characteristic, d.c. con-
ductivity and thermoelectric power.

3.2 X-RAY DIFFRACTION

The X-ray diffraction study is used to confirm the
amorphous structure of the samples. Consider the notation
of Kastner, Adler and Fritzsche for bond formation in

Te-Te glass, [3.1].

+
Te - Tey~» e’ + : Te
~ N/

Te' bonds itself with another ’/Te\ cn:/féé\\formhq
either Te3 orfse?entre. When it forms Se} center by the

reaction.

et + Se//+ Te - Se+/,
//T : . - §

The total defect reaction becomes

Se; + Te§ Seg + Te]
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The net result is that a weaker Te-Te bond is repla-
ced by stronger Se-Te bond. The bond energy difference
is recovered, and hence formation of the conjugate pair
of defect namely Té} and Se§ require only lone pair energy.
This defect model is discussed in chapter I.

To know the amorphous structure, sample was crushed
into fine powder and the powder was taken on glass plate;
to form a thin film of uniform thickness. The glass plate
with powder 1is introduced in path of monocromatic beam
of X-rays. Since the fine grains of the powder are randomly
oriented the incident X-ray beam finds some plane which
satisfies the Bragg Las [3.2,3.3]. In X-ray diffractometer
a counter is mounted instead of photographic £f£ilm. The
counter gives graphical record, proportional to intensity
of diffracted radiation. The X-ray diffraction patterns
of the samples are shown in Fig.(3.3,2.8). We have used
the Hitachi X-ray diffractometer at BARC. The ranges of
angqgular changes were restricted between 10° to 60°. The
rate of change of angular '‘displacement of goniometer was
adjusted to 2°/min. The voltage of 34 KV is applied, which

produces a current of 18 mA across the instrument.
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3.3 I-V CHARACTERISTICS

For current voltage characteristics, a small thin
circular pellet of tpickness say example 0.2 cm and dia-
meter 1 cm. is fitted on a crystal holder as shown in
Fig.(2.9). The crystal holder consists of two small circu-
lar copper dises of perfectly smooth surface and some
dimensions, one of the discs is in fixed position; while
the other can be adjusted forward or backward. The pellet
is fixed between these two dises as shown in above figure.
The electrical circuit is shown in Fig.(3.10). The poten-
tial across the sample was applied from an electronically
regulated power supply. The readings were taken at differ-
ent concentrations and different thickness of the sampels.
The potential up to 850 volt was applied across the sample
with the help of requlated power supply. The current was
noted with the help of a simpson multimeter (Rs.260 Simpson)
The observations are reproducible and they are listed
in tables (3.1) and (3.2). The current voltage character-
istics are plotted for readings at room temperature, 27°C.
These curves are shown in Fig.(3.ll) and (g.lzj. The nature

of curves is discussed in chapter IV .



75

06°¢ [N 009 0°¢s 00°v GZ°'¢ 008
067 ¢ 06°9 §L G Sy 06°¢ €8¢ 064
GL°1 00°9 0¢°S SL'¢E 00°¢ ov°z 00L
Gz 1 06°§ 9y oy ¢ 06°¢ 00°¢ 0G9
06°0 SL'Y 01y 06°'¢ ¢1°¢ qL°1 009
oL°0 Gy 09°¢ 08" 7 GL 1 ov°1 0199
06°0 Gl ¢ s1°¢ 01°¢ 061 0Z1°1 00¢
o%°0 GZ°¢ 0L"Z LY GZ°1 §8°0 0sYy
GZ°0 GL°Z G¢°¢ SZ°1 00°1 09°0 oov
0Z°0 T T . SL°1 00" 1 GL°0 ov°0 06¢
G170 68 1 SC°1 SL°0 0¢°0 GZ°0 00¢
01°0 00°1 SL°0 0§70 G¢°0 01°0 062
G0°0 \ c8°0 a0 SZ°0 G1°0 S0°0 00Z
0°0 0¢°0 0¢*0 S1°0 01°0 0°0 0S1
0°0 S1°0 01°0 0°0 0'0 0°0 001
0°0 00 00 0°0 0°0 0°0 0§
syl v it ¥ i v i vr ¥l (A)obeaTon
6qg %1 0lag Lqg€Zs1 Olag Qs Sy Oles €qsl?a19lag Tqg62550Lsg  0fay Olsg  juszind

UOT3eI3U3BDOUOD JUaI3IFIP I10F A-I

1°€

"ON aT9el



76

Table No. 3.2

I-V for different thickness

\

SeypTeys Sbs

Current 0.130 cm. 0.144 cm. 0.180 cm 0.234 cm 0.300 cm

. . pA
fVe}tége(M) LA LA AA AA AA
50 0.0 0.0 0.0 0.0 0.0
100 0.10 0.0 0.0 0.0 0.0
150 0.20 0.10 0.0 0.0 0.0
200 0.40 0.25 0.10 0.0 0.0
250 0.75 0.50 0.25 0.0 0,0
300 1.25 0.75 0.50 0.15 0.0
350 1.65 1.25 0.75 0.25 0.15
400 2.10 1.75 1.35 0.50 0.25
450 2.60 2.25 1.50 0.75 0.50
500 3.00 2.65 1.75 1.00 0.75
550 3.40 3.05 2.00 1.25 1.00
600 3.80 3.50 2.50 1.50 1.25
650 4.25 4.00 2.80 2.00 1.50
700 4.50 4.25 3.25 2.50 2.00
750 5.00 4.75 3.75 3.00 2.25
800 6.00 5.00 4.00 3.25 2.75
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3.4 D.C. ELECTRICAL CONDUCTIVITY :

A flat circular pellet of thickness 0.2 cm and dia-
meter 1 cm was fitted in the crystal holder. The whole
arrangement is placed inside an electric furnace, so that
external changes of temperature do not affect the sample.
The experimental arrangement is shown in figure (g.lB).
The constant voltage of 10C volts is applied across the
sample with the help of Aplab 7111 regqulated power supply.
The change in current across the sample was noted with
the help of pla DM-14-B Ammeter at different temperatures.
The temperature of the sample is recorded with the help
of digital DC micro-voltmeter (Vasavi Electronics Secun-
derabed). The readings for each sample are listed in table
(3.3 - 3.8).

From this wvalue, the resistance, resistivity and

conductivity is calculated using the following formula :

1) R = V/I Where V = Voltage applied.
I = Current across sample.
R = Resistance of sample.
2) = _RA
p L A = Cross sectional aera
of sample.
L = Thickness of sample.
3) o= 1/p p = Resistivity of sample.

o = Conductivity of sample.
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The values of 1lnog, and (1/T) are listed in table
(2.3-2.8). The graphs of 1Ilnoc Vs 10°/T was plotted. The
procedure was repeated for all samples. The curves are
reproducible as shown in Fig.(3.14).

The conductivity is given by equation

_ Eg
o =g exp.( - T )
Where
g = Conductivity
oo = Constant

Activation energy

"

*
Ing = 1lngo ( KT )
From the above equation
*
Slope = Eg /k
= Slope X k

g

From the above equation, activation energy for each

Slope x 0.8626 x 10™% ev.

sample 1is calculated which is 1listed in table (4.1). The
different graphs from conductivity are shown 1in figure

(2.15 - 2.19).

The result of these graph are discussed in chapter IWV.



TABLE NO. 3.3

D.C. Conductivity measurement of

Se7

0 T€30

1) Applied vVoltage = 100 volts.

2) Thickness of sample X

3) Area (nr?)

4) Room Temperature = 300°K.

0.16 cm.,

79

= 3.142 x (0.5)% = 0.7855 cm?.

10°/T Current R = V/I p = RA/X o =1/p lno
/°K wA Q Q cn 2 ten™t o tem”
3.3057 0.25 400.00 x 10°  1963.72 x 1P 5.09 x 10710 -21.39
3.2786 0.75 133.33 x 10° 654.55 x 1P 1.52 x 107° -20.29
3.2520 1.50 66.66 x 10° 327.25 x 10° 3,05 x 1077 -19.60
3.2258 1.75 57.14 x 10° 280.517 x 100 3.56 x 1079 -19.452
3.2000 2.25 44,44 x 10° 218.169 x 106 4,58 x 1077 -19.200
3.1746 2.75 36.36 x 10° 178.502 x 100 5.602 x 10° ~19.000
3.1496 3.00 33.33 x 10° 163.626 x 10° 6.111 x 107 -18.913
3.1250 4.00 25.00 x 10° 122.732 x 10° 8.147 x 1072 -18.62
3.1007 5.00 20.00 x 10° 98.186 x 100 1.018 x 1078 -18.402
3.0769 6.00 16.66 x 10° 81.78 x 100 1.22 x 10 8 -18.219
3.0534 6.75 14.81 x 10° 72.706 x 10° 1.375 x 1078 -18.101
3.0303 7.50 13.33 x 10° 65.440 x 108 1.528 x 1078 ~17.99
3.0075  10.00 10.00 x 10° 49.093 x 108 2.036 x 1078 -17.70
2.9850 - 12.00 8.33 x 10° 40.89 x 108 2.445 x 1078 -17.52
2.9629  14.00 7.142 x 16 35.05 x 10° 2.852 x 1078 -17.37
2.9411  17.00 5.882 x 10° 28.86 x 10° 3.4642 x 10° -17.17




Table No. 3.4

Seyg TeagSby
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1) Applied Voltage V = 100 Volts.

2) Thickness of Pellet X = 0.160 cm.

'3) Area = IIr? = 0.7855 cm?>.

4) Area/Thickness = A/X = 4,9093.

5) Room Temperature = 273 + 27 = 300°K.
103%/T Current I R = V/I p = RA/X o= 1/p lno

-‘ - = - -
°K amp. Q -em ot em™! o lem?

3.3057 0.50 x 10°% 200.00 x 10° 981.86 x 10% 1.01 x 10~ -20.70
3.2786 1.00 x10 "¢ 83.33 x 10° 409.10 x 10® 2.44 x 10 -19.82
3.2520 1.50 x 1078 66.66 x 10° 327.29 x 10°% 3.05 x 10 -10.60
3.2258 1.75 x 10°°  57.14 x 10° 280.51 x 10% 3.56 x 10 ~19.45
3.2000 2.00 x 10°%  50.00 x 10° 245.46 x 10° 4.07 x 10 -19.31
3.1746 2.75 x 1078 36.36 x 10° 178.50 x 10° 5.60 x 1077 -19.00
3.1496 3.50 x 10"6 28.57 x 106 140.25 x 106 7.13 x 10 -18.75
3.1250 4.50 x 10—6 22,22 » 106 109.08 x 106 9.16 x 10 ~18.50
3.1007 6.00 x 10°° 16.66 x 10° 81.78 x 10% 1.22 x 10 -18.21
3.0769 7.0 x 10 -6 14,28 x 106 70.10 x 106 1.43 x 10 -18.06
3.0534 9.0 x 10 -6 11.11 x 106 54,54 x 106 1.83 x 10 -17.81
3.0303 10.0 x 10 ~© 10.00 x 10°  49.09 x 10% 2.04 x 10 -17.70
3.0075 12.5 x 10 ¢ 8.00 x 10°  39.27 x 10% 2.55 x 10 -17.48
2.9850 15.0 x 10 -6 6.66 x 106 32.69 x lO6 3.05 x 10 ~-17.30
2.9629 19.0 x 10 -6 5.26 x 106 25.82 x 106 3.87 x 10 -17.06
2.9411 21.0 x 10 8 4.6 x 10 & 22.58 x 10° 4.42 x 10 -16.93




TABLE NO.

3.5

Se70 Te27 Sb3

1) Voltage = 100 volts.

2) Thickness =

3) Area Tr? =

0.125 cm.

0.7855

81

Area/Thick = 0.7855/0.125 = 6.284 cm.
4) Room Temperature = 300°K.
10°/T I R = V/I p=RA/X o= 1/p lno
°K APy 1076 g 108 x 10% Q—lc;?—li)’g P en™!

3.3057 1.0 100.0 628.4 1.59 -20.25
3.2786 1.25 66.66 418.89 2.38 -19.85
3.2520 2.0 50.00 314.2 3.18 -19.56
3.2258 2.75 36.36 228,48 4.37 -19.24
3.2000 3.5 28.57 179.53 5.57 -19.00
3.1746 4,75 21.05 132.27 7.56 -18.70
3.1496 6.00 16.66 104.69 9.55 -18.46
3.1250 7.5 13.13 82.50 12,10 -18.22
3.1007 9.0 11.11 69.81 14.30 -18.06
3.0769 11.5 8.69 54.60 18.30 -17.81
3.0534 14,0 7.14 44.86 22,20 -17.61
3.0303 16.5 6.06 38.08 26,20 -17.45
3.0075 20.0 5.00 31.42 31.80 ~-17.26
2.9850 22.50 4.44 27.90 35.80 -17.14
2.9629 25.50 3.92 24.63 40,60 -17.01
2.9411 27.00 3.70 23.25 43,00 -16.96




1)
2)
3)
4)

5)
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TABLE NO. 3.6
SemTeZSSb5

Voltage = 100 volts.
Thickness x = 0.130 cm.
Area mr® = 0.7855 cm?.
Area/Thickness = 6.042 cm.

Temperature (Room) = 300°K.

10%/T Current I R = V/I p= RA/X o= 1/p lng
/°K Amp. Q Q—lCm”1 Q.lc:m-l
x 107° x 10° x 10° x 1072

3.3057 1.75 57.14 354.23 2.89 ~19.65
3.2786 2.25 44,44 268.50 3.72 ~19.40
3.2520 3.00 33.33 201.37 4.96 -19.12
3.2258 4.00 25.00 151.05 6.62 -18.83
3.2000 5.50 18.18 109.84 9.104 -18.51
3.1746 8.00 12.50 75.52 13.20 -18.13
3.1496 10.00 10.00 60. 42 16.50 -17.91
3.1250 12.00 8.33 50.32 19.80 -17.73
3.1007 15.00 6.66 40.23 24,80 -17.51
3.0769 18.00 5.55 33.53 29.80 ~17.32
3.0534 21.00 4.76 28.75 34.70 -17.17
3.0303 25.00 4.00 24.16 41.30 ~17.00
3.0075 29.00 3.44 20.78 48.10 -16.84
2.9850 32.00 3.12 18.85 53.00 -16.75
2.9629 35.00 2.85 17.21 58.10 ~-16.66
2.9414 39.00

2.56 15.46 64 .60 -16.55
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Table No. 3.7
Seg9Te 335by

1) vVoltage = 100 Volts.
2) Thickness X = 0.125 cm.
3) Area mr? = 0.7855 cm?®.
4) Area/Thick = 6.284.

5) Room Temperature = 300°K.

10°/T Current I R = V/I p= RA/X o= 1/p 1no
/°K amp. Q o temt Qlem
x 107° x 10° x 10° x 107
3.3057 2.00 50.00 314,20 3.18 ~19.56
3.2786 2.50 40.00 251.36 3.97 -19.34
3.2520 3.50 28.57 179.53 5.57 -19.00
3.2258 4.50 22.22 139.63 7.16 ~18.75
3.2000 6.00 16.66 104.69 9,55 ~18.46
3.1746 9.00 11.11 69.81 14.32 -18.06
3.1496 11.00 9,09 57.12 17.50 -17.86
3.1250 13.50 7.40 46.50 21.50 -17.65
3.1007 16.00 6.25 39.27 25.40 -17.48
3.0769 19.00 5.26 33,05 30.20 -17.31
3.0534 22.00 4,54 28.52 35.00 ~17.16
3.0303 26,00 3.84 24,13 41.40 -16,99
3.0075 30.00 3.33 20.92 47.80 ~16.85
2.9850 33.00 3.03 19.04 52.50 ~16.76
2.9629 36.00 2,77 17.40 57.40 -16.67

2.9411 40.00 2.50 15.71 63.60 -16.56
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Table No. 3.8

SemTeZ]_Sb9

1) Applied Voltage V 100 volts.

2) Thickness of the Pellet = 0.125 cm.
3) Area mr? = 0.7853 cm?.

4) Area/Thickness = 6.284 cm.

5) Room Temperature = (223 + 27) = 300°K.

10%/T Current I R = V/I P = RA/X o=1/p lngo
. amp. 0 lemt  97lem!
K 1078 108 108 1077
3.3057 0.25 400.00 2 513.60 0.397 ~21.64
3.2786 0.50 200.00 1 256.80 0.795 ~20.95
3.2520 1.00 100.00 628. 40 1.59 ~20.25
3.2258 1.50 66.66 418.89 2.38 ~19.85
3.2000 2.50 40.00 251.36 3.97 ~19.34
3.1746 3.50 28.57 179.53 5.57 ~19.00
3.1496 4.00 ~25.00 157.10 6.36 -18.87
3.1250 5.25 19.04 119.64 8.35 -18.59
3.1007 6.75 14.81 93.06 10.70 -18.34
3.0769 8.00 12.50 78.55 12.70 -18.17
3.0534 10.00 10.00 62.84 15.90 ~17.95
3.0303 12.25 8.16 51.27 19.50 -17.75
3.0075 15.00 6.66 41.85 23.80 ~17.54
2.9850 17.00 5.88 36.94 27.00 -17.42
2.9629 20.00 5.00 31.42 31.80 -17.26

2.9411 22,00 4.54 28.52 35.00 -17.16
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3.5 THERMOELECTRIC POWER :

To determine thermoelectric power of a given amor-
phous sample, hot and cold junction arrangement was made
as shown in Fig.( 2.2 ). The sample of thickness 0.20 cm.
and diameter 1 cm is fixed in between two brass rods of
equal dimensions. To know the temperature difference bet-
ween hot and cold junctions thermocouple (Alumel,Chromel)
was used, keeping one end of sample cold and other énd
hot by heating the. rod. The temperature across the hot
junction was measured in mV by DM-14-B meter (PLA : Ele-
ctronic, Bombay). The temperature across the c¢old end
was measured with digital dc microvoltmeter. (Vasavi Elec-
tronic Secanderabad). The thermo e.m.f. developed across
the sample was measured with the help of microvoltmeter.
The temperature of hot end is varied up to 50°C and corres-
ponding temperature of cold Jjunction and thermo e.m.f.
developed across the sample was noted. The temperature
of hot and cold junction is converted in to degree Kelvin
with the help of conversion Zactor (lmv = 25°C).

The observations for each sample are listed in table
(3.9 to 2.14). The graph of AV against AT is plotted as
shown in figure (3.21).

Using formula s = AV/ AT, thermoelectric power can
be calculats. |

Where S = theroelectric power.
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The graph between S and 1/T is shown in Fig. (3.22).
The nature of the graph is linear and from this graph

we calculate the activation energy using

*

- AV -k [ _Es
S = 7 P [KT + A )
k . Efs
= —E—{ % + 1 ] Where A 1.
*
. _Bs 1
e T
This equation gives
*
. LS
Slope = s
*
"Es = Slope x e

Where ES* is activation energy calculated by using
thermoelectric power. The graph of Q(T) against 1/T gives
value of Qo. The graph of 1lng against S yields value of
d%. The values are listed in table (3.15 - 3.17) and (.1).

We know the equations, [3.7]1, [2.8]1, [3.9].

Q(T) = Ino (T) + = S(T)

=q, - —=Q
QT) =Qo -

and
2

e
0.03 1

o h2

Q
il

i

2 2
0.03 x—ﬂ—n—f—-——l

h 1
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o(0)= 0.8806 x 10° 13

1;" =cox 1.355 x 10 Scm.

Where 1; = is inelastic diffusion length.
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Table No. 3.15

94

Se70Te3s0

10°/2K~..  1lng(T) - S(T) mV/°K Qr=lng(T)+11.608

T -1 o1 X S(T)
Y cm
3.298 ~-20.29 1.780 0.3722
3.252 -19.60 1.728 0.3657
3.212 -19.45 1.682 0.0746
3.174 -19.000 1.640 0.0371
3.137 -18.766 1.600 -0.1932
3.100 -18.40 1.560 ~0.2915
3.065 -18.150 1.520 -0.5058
3.030 -17.99 1.487 -0.810
Seyqg Tegg Shy

10°/°K Ing(T) S(T) Ing(T)+11.608

T X S(T)
ol ch mv/°K

3.298 -19.82 1.778 0.819
3.252 ~19.60 1.729 0.470
3.212 ~19.45 1.683 0.086
3.174 ~19.00 1.640 0.037
3.137 -18.25 1.598 0.299
3.100 -18.21 1.558 -0.1247
3.065 -17.48 1.521 0.1757
3.030 -17.35 1.486 -0.1005




Table No. 3.16

95

SeqqTeqgSby
10%/°K 1no(T) S(T) Q = lIng(T)+11.608
T X S(T)
gl & mv/ °K
3.298 -19.85 2,123 4.7937
3.252 -19.56 2.065 4,4105
3.212 -19.24 2.010 4.0920
3.174 ~18.70 1.957 4,0168
3.137 ~18.22 1.908 3.9280
3.100 -18.06 1.861 3.5424
3.065 ~17.26 1.816 3.8201
3.030 -17.15 1,774 3.442
SeqgTe,58bs
10%/°K 1ng (T) S(T) Q =1lng(T)+11.608
T ‘ x S(T)
ﬁl ;; mWﬁK

3.292 -19.40 2,402 8.482
3.252 -19.12 2.337 8.0078
3.212 -18.83 2.274 7.5665
3.174 ~18.13 2,215 7.5817
3.137 -17.91 2.159 7.1516
3.100 -17.51 2.106 6.9364
3.065 -17.10 2.056 6.7660
3.030 ~16.84 2.008 6.4688
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TABLE NO. 3.17

Se70Te23Sb7

10°/°K Ing(T) S(T) Qr= 1lng(T)+11.608
T x S(T)
ot c{i mg/i
3.292 -19.34 2.625 11.1310
3.252 -19.00 2,553 10.6350
3.212 -18.75 2.485 10.0950
3.174 -18.06 2.420 10.0310
3.137 ~17.86 2.359 9.5232
3.100 ~-17.48 2,301 9.2300
3.065 -16.85 2.246 9.2210
3.030 -16.76 2,194 8.7079

Se.IOTeZle9

103/°K lno(T) S(T) OT= lng(T)+11.608
T X S(T)
-1 -1
£ cm my‘K
3.292 -20.¢€5 1.958 1.7784
3.252 -20.25 1.904 1.8516
3.212 -19.85 1.854 1.6712
3.174 ) -19.00 1.805 1.9524
3.137 -18.87 1.760 1.5600
3.100 ~-18.34 1.716 1.5793
3.065 ~17.54 1.675 1.9030

3.030 -17.42 1.636 1.5706




TABLE NO.

. 1 -1
Sample Inelastic coﬂltm Qo
Diffusion
length (m)
Se,, Te 8.59 x 1070 6.43 8.55
70 T€30 ' ;
-10
Se;,Te,q Sby 7.63 x 10 5.71 7.94
_10
Se,,Te,,Sby 10.16 x 10 7.61 6.25
-10
Se,,Te,sSb ¢ 7.01 x 10 5.25 3.50
7.13 x 18%° 5.34 2.78

Se70TeZISb9
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THE STUDY OF TRANSPORT PROPERTIES OF

Sbqe- S€ge.z Cln

1) I-V Characteristics

2) D.C. Conductivity

3) Field Effect on Conductivity
4) Thermo-electric Measuremant.



TABLE NO. 3.19

I-V Characteristics of

(sb- se -cu)

S%igg;;&);m &<Sz)7()S::;§‘5Cu5 Sb70 S;\‘?Cu7
0 0 0
50 0.5 0.25
160 1.0 0.75
150 Z.5 1.00
200 2.0 1.50
250 2.75 2.00
300 3.50 3.00
350 4.75 4,25
400 6.00 5.25
450 7.50 6.00
500 8.75 7.00
550 10.00 8.50
600 12.50 10.00
650 14.00 12,25

700 16.00 14.00
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TABLE NO. 3.20

SAMPLE SQ7OSe25Cu5

99

1. Voltage apolied = 75 volts.

2. Thickness of pellet = 0.190 cm.

3. Area = mr? = 0.7855 cm?.

4. Area/Thickness = 4.1342 cm.

5. Room Temperature = 25°C = 298°K
10%/T Current R = V/I p = RA/X c = 1/p logo
og =1 mA - Qcm gl oem! Q! eom!
2.7548 0.098  0.77 x 10% 3.18 x 10° 3.08 x 16 -6.5106
2.7932 0.082 0.91 x 105 3.76 x 1® 2.58 x 157/ -6.5881
2.8328 0.065 1.15 x 10 4.75 x 10® 2.04 x 107 -6.6890
2.8735 0.052 1.44 x 10°% 5.95 x 1¢® 1.63 x 167 -6.7859
2.9154 0.041 1.83 x 10° 7.75 x 10° 1.29 x 107 -6.8891
2.9585 0.030 2.42 x 10°10.01 x 10® 9.45 x 10°® -7.0247
3.0030 0.025 3.00 x 10%12.4 x 10® 7.87 x 10® -7.1039
3.0487 0.016 4.69 x 10%29.39 x 10° s5.04 x 108 -7.2977
3.0959 0.012  6.25 x 10%25.83 x 10° 3.78 x 148 -7.4227
3.1446 0.008 9.38 x 10°38.78 x 1® 2.52 x 108 -7.5988
3.1948 0.005 15.0 x 10%62.01 x 10® 1.574 x10°® -7.8029
3.2467 0.003  25.0 x 10% 103.4 x 10° 9.44 x 1078 -8.0244
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TABLE NO. 3.21

SAMPLE Sb7OSe25Cu7

Voltage applied = 75 volts.
Thickness of pzllet = 0.197 cm.

Area =F¥? = 0.7855 cm?.

f

Area/Thickness 3.9873 cm.

Room Temperature = 25°C = 298°K.

10%/T Current R = V/I p= RA/X o= 1A logo
og-1l mA Q 2 cm glem! gt em!
2.7548 0.88 8.52 x 10% 33,97 x 10* 2.87 x 107®  -5.5416
2.7932 0.77 9.74 x 10% 38.83 x 10 2.514 x 10% -5.5996
2.8328 0.65 11.53 x 10%  45.97 x 104 2.122 x 168 -5.6731
2.8735 0.56 13.39 x 10% 53.38 x 10* 1.828 x 10% -5.7379
2.9154 0.44 17.05 x 10% 67.98 x 10* 1.436 x 10® -5.8426
2.9585 0.36  20.83 x 10 83.05 x 10% 1.175 x 10 -5.9298
3.0030 0.25 30.0 x 10 * 11.96 x 10° 0.8162x 10® -6.0881
3.0487 0.20 37.5 x 10%  14.95 x 10° 0.6530 x 1® -6.1850
3.0959 0.14 53,57 x 10" 21.35 x 10° 0.4570 x 10° -6.3339
3.1446 0.10  75.00 x 10° 29.90 x 10° 0.3265 x 16° -6.4861
3.1948 0.07 10.71 x 10° 42.70 x 10° 0.2285 x 16% -6.6410
3.2467 0.05 15.00 x 10° 59.80 x 10° 0.1672 x 16° -6.7871




e I
n_cm ) —»
I
3
Q

Log 6 ¢

o Sb70$e25Cu5

\ ®  SbygSep3Cuy

27 - 2-8 2:9 30 341 32 33
103/T OE‘ e

Fig.3:26




101

9pee " 9- eve’ o 6069°9- T6T°0 8GCE" L~ GE€0°0 LT60" 8- 900°0 0T TC°6 SLT
LGSE"9- 08¢°0 S60L°9- vZ1° o So0veE"L- 620°0 6€0T 8~ S00°0 ,0T 68°L - 06T
LL9E" 9~ LTZ'0 GZEL" 9~ 860°0 0C¢9¢t" L~ £€C0°0 96LT°8- GE00°0 ,0T 8579 TN
£98¢€°9- PLT"O 9LGL"9- vL0°0 STLE L~ 810°0 8GCE 8- 2000 0T 9C°¢ 00T
060¥°9- TARY 6G8L"° 9~ 26070 LCCy " L- Z10°0 86Ze"8- ST00°0 0T S6°¢ SL
Tmno 5 vu lmu Hm vu H..Eo Mm Yu T&oﬂm vu (S3TOA UT A)
oboT 3uL11Ind 0601 3ua1iInd obot jua11Ind 96071 Jus1Ind ‘wo /A abe3ToA
0,001 DoGL D 0§ D0G¢ pTata paTTddy

‘wo 06T°0 SS2UYDTUL

‘PT2Td Y3t A3TATIONPUOD JO UOTIRTIRA

(AARX

*ON d719VYd

$5S%55%gs :gdnvs



102

610€° G~ 6°¢ £ET0G6° G- Lz 0660°9- TI9°0 G2C7S°9- S1°0 .01 X 88°8 SLT

LTZE G- Z6°¢ 969G° G- S9°1 6EE€T 9~ S¥°0 TL8L"°9- 0170 0T X T9°L 0s1

ST19€° G- S1°¢ €196~ P2 T p112° 9~ €€°0 6100°L- 9070 .01 X G€°9 GZT

LTOV G- 66" 1 g169°G- L8°0 6T0£° 9~ ZZ°0 0€ST " L- 700 .01 X 80°§ 00T

CTLLY G- €0°T 6LELTS- 9G°0 6EEE"9~ /AEY 0s8T° L~ z0°0 0T X T8°¢ SL

ML R yu 12408 vu 1-42 .0 vu 1- U0 yu (S3TOA UT A)
oboT JusI1IND 0601 juaiind oboT JusIIn 0boT qusa1in)d ‘WO /A 2be3T0A

D000T DoGL D006 Jo0GC prat4d pat1ddy
‘ud LET°0 : SSAUYOTYUL tnotlas0%gs & grawvs

*pIoTI Y3iTm AJITATIONPUOD JO UOTIRIIBA

£€¢°¢ "ON J'IgVdL



SbyoSQZSCUS
-6-0000}
o o o o o T=373%
t o T 348°K
o o ° °
e ~7.0000}
W
q
z . o o 0 T=323%
. o]
(=]
. |
-8-0000} 7=298°K
o —
0/0/
,,___..of/r/
_9.3000 1 § 1 1 4 { {
30 40 50 6-0 70 80 9-0 10-0 x 102

FIELD (V/cm ) ——

Fig. 3-27



Sb705223Cu7
.._5-0 -
e T=373%
o—© o
%) e T=348 K
(o]
T /0/0’//
- —o— 9
=
o
d -60f T=323"K
S T
o
o eee—
-J
0 0
o
....7.0 = /
o
O/
—
-8-0 { L | ] ] ] ]
3-0 40 5-0 6-0 7+0 8-0 3-0 100 x102

FIELD (V/cm ) —»

Fig.3-28




Thermoelectric Measurement of

TABLE NO. 3.24

103

SbzpSe;,5Cus

Temp. of Temp. of AT AV T=T] -AT 10°/T S =AV
One end Other end 2 AT
T1°C T2°C (°c)  (mv) k' (mv K7}
40 37.5 2.5 2.43 311.75 3.208 0.9726
50 43.0 5.0 4,73 320.50 3.120 0.9459
60 52.5 7.5 6.90 329.25 3.037 0.9208

70 60.0 10.0 8.96 338.00 2.958 0.8968
80 67.5 12.5 16.93 346.75 2.883 0.8741
90 75.0 15.0 12.79 355.50 2.812 0.8525
100 82.5 17.5 14.56 340.25 2.745 0.8322
110 90.0 20.0 16.25 373.00 2.681 0.8128




TABLE NO.

3.

25

Thermoelectric Measurement of SeygSez3Cuy

104

Temp. of Temp. of AT AV T=T)-AT 103/T S =AV
One end Other end AT
T 1°C T 2°C (°C) (mv) oL (mv K1)
40 37.5 2.5 2.03 311.75 3.208 0.8106
50 45.0 5.0 3.94 320.50 3.120 0.7884
60 52.5 7.5 5.75 329.25 3.037 0.7674
70 60.0 10.0 7.47 338.00 2.958 0.7470
80 67.5 12.5 9.19 346.75 2.883 0.7285
90 75.0 15.0 10.65 355.5 2.812 0.7105
100 82.5 17.5 12.14 364.25 2.745 0.6936
110 90.0 20.0 13.55 373.00 2.681 0.6774
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Table No. > 26

Sb70Se25Cus
10°/°K lno(T) S(T) Qp= 1no(T)+11.608
T X S(T)
o tm! mvV/°K
3.208 -8.0244 ~0.9726 3.2655
3.120 -7.5988 0.9459 3.3812
3.037 -7.2977 0.9208 3.3909
2.958 -7.0247 0.8968 3.3853
2.883 -6.7859 0.8741 3.3606
2.812 ~6.6890 0.8525 3.2068

2.745 -6.5106 0.8322 2.9711
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Tabie Mo i 3, LT
Sb70Se23Cuzy
10°/°K Lno(T) S(T) Qr= lng(T)+11.608
T + S(T)
~ g tem mv/°K
3.208 —6.7‘871 0.8106 2.6223
3.120 -6.4861 0.7884 2.6656
3.037 -6.1850 0.7674 2.7229
2.958 -5.9298 0.7470 2.7413
2.883 -5.7379 0.7285 2.7185
2.812 -5.6731 0.6936 2,5743
2.745 -5.5996 0.6774 2.4517
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