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Abstract

The X-Ray diffraction technique has been employed to determine the
electro-chemical reactions as well as the oxidation-reduction reactions taking place
in the thermal cell and the pyrotechnic material respectively.

The thermal spectroscopic method has been used to determine the
temperature degree that causes the activation for the pyrotechnic material.

The thermal cells consisting the thermal battery were studied
electrically in single state by using furnace, multimeter, and changeable resistance
to determine the electrical behaviour, and functions related to energy producing
from thermal cell especially the maximum open circuit voltage produced after
identifying the operating temperature degree of thermal cells. The closed circuit
voltage was also determined when the changeable resistance is employed in voltage
discharge of these cells. The maximum period of discharge time has been studied
under different experimental conditions to determine the superior conditions for
thermal cell activation and electrical energy production.

* Author to whom all correspondence should be addressed.
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1- 2Ca + 2Li"'——» CaLi, +Ca'"

2- CaLi, —— »Ca"™" +2Li" +4e

3- 2Ca” +2CaCrO4—____,2Ca0 + 2CaCrOy; -6¢e
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1)
T-417
d(A°) | /1, (%) d(A°) | /1, (%)
CaO -
2.778 100 2.777 100
2.405 34 2.408 30
1.701 45 1.704 50
1.451 10 1.626 10
LiCI‘Oz
4.993 100 5.001 100
2.850 50 2.846 50
2.48 10 2.408 10
2.350 15 2.336 15
2.061 10 2.023 10
Mg3.Si205(OH)4 —
7.31 100
4.57 50 4.1295 50
4.05 10 3.92 10
3.65 70 3.7354 70
2.45 10 2.40 10
2.270 30 2.2629 30
2.205 30 2.2201 30
2.092 30 2.089 30
1.827 30 1.814 30
KCl
3.146 100 3.1399 100
2.224 59 2.2201 60
1.816 23 1.814 25
KCl -
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d(A°) /1, (%) d(A°) /1, (%)
3.146 100 3.1617 100
2.224 59 2.233 60
1.816 23 1.821 25
CaCrOy
3.62 100 3.5972 100
2.88 16 2.8464 20
2.674 55 2.70 50
2.375 16 2.233 15
2.013 6 2.0991 5
1.85 5 1.821 5
KCl
3.146 100 3.1391 100
2.224 59 2.2201 60
1.816 23 1.814 20
NiO
3.45 10 3.4502 10
241 60 2.4086 60
2.09 100 2.089 100
(2) F6203
T-417
.(Wustite - )

8FeO + KCl10O4 —’4F6203 + KClI
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8
(2
d(A°) UL (%) d(A°) UL, (%)
F6203

2.95 >100 2.956 100
2.089 100 2.099 100
1.967 <1 1.965 1
1.702 100 1.713 100

T-417

(1)
. 2300
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(3)
() () () () ( )
1 1.5 1 25 25 100
7 1.395 1.105 25 5 500
115 1.355 1.145 25 25 1000
323 1.087 1.413 25 0.8333 3000
380 0.587 1.913 2.5 0.5 5000
4020 0.42 2.080 25 0.25 10000
(4)
X
X
c
13294337, | 3.6928 | 0.0625 | 53177 | 0.707 90 0.025 100
18612.071 | 5.1700 | 0.0875 | 7.4448 | 0.99 126 0.035 500
15288.87 | 42.468 | 0.71875 | 61.1178 | 8.1345 | 1035 | 0.2875 | 1000
143047.06 | 39.7353 | 0.6725 | 57.2542 | 7.6158 | 969 0269 | 3000
101036.96 | 28.0658 | 0475 | 40.4147 | 53758 | 684 0.19 5000
53443233 | 1484534 | 25125 | 213.773 | 284357 | 3618 | 1.005 | 10000
35.3429 *

17.0000 16.9245
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