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The study of annealing effect on the structural and electrical
properties of Fe,O, films prepared by spray pyrolysis technique
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Abstract :

(FezOS) thin films were prepared with molarity of (0.1M) and deposited on glass sub-
strates at a temperature of 350°C using spray pyrolysis technique. the results of X-ray dif-
fraction showed that Fe2O3 films thin films polycrystalline for the appearance of more than
one peak , these values formed at the angles 20=( 24.25 , 33.478, 35.822, 41,134, 49,869,
54.468, 57.841, 62.789, 64.348) corresponding to the crystalline levels (012), (104), (110),

(300) ,(214) ,(122) ,(116) ,(024) ,(113)respectively . It was also trending at level (104) .
The results of scanning electronic microscope (SEM), where the surface topography was
studied, showed that the greater the thickness, the lower the gap between the crystals. As
shown results the Hall effect showed that the majority of charge carriers of thicknesses
(100,200) nm are of type (p), while the majority of carriers of thickness (300nm) are of
type (N). It was found to be of good Conductivity of about 6=3.383x10°(Q.cm). For the
100nm thickness film and 6=5.028x10°(Q.cm)™ for the 300nm thickness film .
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Sample d(nm) G.S(nm) Card No Hkl
(Deg) | ICDD (rad) Exp(4)
24.254 | 24.298 | 3.6601 | 0.323 | 27.26555697 | 3.6226 01-084-0309 | 012
33.478 | 33.389 | 2.681 0.431 22.3352366 2.643 01-084-0309 | 104
35.822 | 35.833 | 2.593 0.546 | 18.13666337 2.554 01-084-0309 | 110
41.134 | 41.117 | 2.193 0.675 | 15.79378183 2.154 01-084-0309 | 113
100nm | 49.869 | 49.784 | 1.830 0.712 | 17.49671955 1.792 01-084-0309 | 24
54.468 | 54.457 | 1.683 0.832 | 16.60609556 1.645 01-084-0309 | 116
57.841 | 57.901 1.593 0.898 | 16.79870938 1.553 01-084-0309 | 122
62.789 | 62.845 | 1.477 0914 | 19.21175764 1.434 01-084-0309 | 214
64.348 | 64.395 | 1.445 0.967 | 19.18079593 1.405 01-084-0309 | 300
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Sample 20 20 d(nm) FWHM G.S(nm) Pu Card No Hkl
(Deg) | ICDD (rad) Exp(4)
24.24 | 24.298 | 3.6601 | 0.354 | 24.87496196 | 3.5906 01-084-0309 | 012
33.456 | 33.389 | 2.681 0.462 | 20.83126367 2.611 01-084-0309 | 104
35.811 | 35.833 | 2.593 0.577 | 17.15987227 2.522 01-084-0309 | 110
41.118 | 41.117 | 2.193 0.706 | 15.09660569 2.122 01-084-0309 | 113

200nm | 49.848 | 49.784 | 1.830 0.743 | 16.75942287 1.76 01-084-0309 | 24
54.464 | 54.457 | 1.683 0.863 | 16.00801971 1.613 01-084-0309 | 116
57.826 | 57.901 1.593 0.929 16.2313916 1.521 01-084-0309 | 122
62.783 | 62.845 | 1.477 0.945 | 18.57774711 1.402 01-084-0309 | 214
64.351 | 64.395 | 1.445 0.998 | 18.58702622 1.373 01-084-0309 | 300
24.23 | 25.395 | 3.6601 0.41 21.4760563 3.5296 | 01-075-2085 | 012
33.321 | 42.070 | 2.681 0.518 | 18.55040499 2.55 01-075-2085 | 104
35.772 | 49.782 | 2.593 0.633 | 15.63410471 2.461 01-075-2085 | 110
41.012 | 24.298 | 2.193 0.762 | 13.96461597 2.061 01-075-2085 | 113

300nm | 49.748 | 33.389 | 1.830 0.799 | 15.55264289 1.699 01-075-2085 | 24
54.419 | 35.833 | 1.683 0.919 | 15.01605083 1.552 01-075-2085 | 116
57.786 | 41.117 | 1.593 0.985 | 15.29162581 1.46 01-075-2085 | 122
62.783 | 49.784 | 1.477 1.001 17.53843258 1.341 01-075-2085 | 214
64.351 | 54.457 | 1.445 1.054 | 17.59948023 1.312 01-075-2085 | 300
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[——Fe203 (thickness 200 nm)
[——Fe203 (thickness 100 nm)
fe,0,= Rhombohedral

(104)

(012)

—_—
—_—
(5 B
[ |
-

20 30 40 50 60 70 80
26 (%)
ol da Fe 0,8y ol dns¥l Cid s - 12 S

o s Fe,0, 22Y Al 2adY) s g 8l s 912 sk

20 FWHM Dhkl
Sample | 26(Deg) d(nm) G.S(nm) i Card No Hkl
ICDD (rad) Exp(A)
24262 | 24.298 |3.6601 | 0.291 | 30.26573556 | 3.6656 | 01-084-0309 | 012
33.345 | 33.389 | 2.681 | 0.399 | 24.08961764 | 2.686 | 01-084-0309 | 104
35.783 | 35.833 | 2.593 | 0.514 | 19.25633764 | 2.597 | 01-084-0309 | 110
41.034 | 41.117 | 2.193 | 0.643 | 16.55457641 | 2.197 | 01-084-0309 | 113
100nm | 49754 | 49.784 | 1.830 | 0.68 | 18.27661615 | 1.835 | 01-084-0309 | 24
54.423 | 54.457 | 1.683 0.8 17.25137186 | 1.688 | 01-084-0309 | 116
57.798 | 57.901 | 1.593 | 0.866 | 17.39868381 | 1.596 | 01-084-0309 | 122
62.765 | 62.845 | 1.477 | 0.882 | 19.8925788 | 1.477 | 01-084-0309 | 214
64.345 | 64.395 | 1.445 | 0.935 | 19.83508839 | 1.448 | 01-084-0309 | 300
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Sample | 20(Deg) 20 d(nm) FWHM G.S(nm) thlo Card No Hkl
ICDD (rad) Exp(A")
24.247 | 24.298 |3.6601 | 0.291 | 30.26216572 | 3.6166 | 01-084-0309 | 012
33.483 | 33.389 | 2.681 | 0.399 | 24.12792634 | 2.637 | 01-084-0309 | 104
35.829 | 35.833 | 2.593 | 0.514 | 19.26749342 | 2.548 | 01-084-0309 | 110
41.139 | 41.117 | 2.193 | 0.643 | 16.58105037 | 2.148 | 01-084-0309 | 113
200nm | 49.874 | 49.784 | 1.830 | 0.68 | 18.32199132 | 1.786 | 01-084-0309 | 24
54473 | 54.457 | 1.683 0.8 17.27245012 | 1.639 | 01-084-0309 | 116
57.846 | 57.901 | 1.593 | 0.866 | 17.42186508 | 1.547 | 01-084-0309 | 122
62.793 | 62.845 | 1.477 | 0.882 | 19.91148644 | 1.428 | 01-084-0309 | 214
64.353 | 64.395 | 1.445 | 0.935 | 19.84085644 | 1.399 | 01-084-0309 | 300
24.243 | 25.395 | 3.6601 | 0.386 | 22.81350608 | 3.5726 | 01-075-2085 | 012
33.461 | 42.070 | 2.681 | 0.494 | 19.48299361 | 2.593 | 01-075-2085 | 104
35.813 | 49.782 | 2.593 | 0.609 | 16.2586136 | 2.504 | 01-075-2085 | 110
41.124 | 24.298 | 2.193 | 0.738 | 14.44333068 | 2.104 | 01-075-2085 | 113
300nm | 49.853 | 33.389 | 1.830 | 0.775 | 16.06908316 | 1.742 | 01-075-2085 | 24
54.469 | 35.833 | 1.683 | 0.895 | 15.43755216 | 1.595 | 01-075-2085 | 116
57.831 | 41.117 | 1.593 | 0.961 | 15.69308517 | 1.503 | 01-075-2085 | 122
62.789 | 49.784 | 1.477 | 0977 | 17.97292373 | 1.384 | 01-075-2085 | 214
64.357 | 54.457 | 1.445 1.03 | 18.01349384 | 1.355 | 01-075-2085 | 300
ol J3a, b, casluadl ol o )‘9&11‘..:3:3‘);.\:,-
Thickness (nm) a (A°) b (A°) c(A°)
100 5421 5421 33.523
200 5413 5413 34.612
300 5.301 5.301 35.454
pdlasa, b, e il el g J}brl‘r:.;:‘l’d"u\a-
Thickness (nm) a (A°) b (A°) ¢ (A°)
100 5.442 5.468 35.452
200 5.401 5.401 35.536
300 5.321 5.321 35.587
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(100 nm)Thickness 5415 P 1.153 3.382 1.831
(200 nm)Thickness 17.91 P 0.348 3.749 6.713
(300 nm)Thickness 6.97- N 0.198 5.028 5.08
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