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APPENDICES
Appendix A Lattice Parameter and Crystal Size Calculation

The lattice parameter of unit cell Ti02were calculated as follow; the equation

Bragg’s law =2 sin@
(A1)
A=2 sin6 (=1
(A2)
Tetragonal: c (”*_—1‘_)+’_ (A3)
From equation(A2), we can write that
po({ A
" 4sin26 (M)
Substitution of equation (Ad) in equation (A3), one obtains
Tetragonal: 1. sin 20 -A—Z%ﬁ‘-ﬁzﬁ ‘XC’ (A5)

The crystal size of Ti02were calculated as following the Scherrer equation,

" = PcosO
where 9 is the Bragg angle of diffraction lines, K the shape factor (K =0.9 in
this work), X the wavelength of incident X-rays, and p is the corrected half-width
givenby: fiz= " p2, where fimis the measured half-width and fis the half-width of a
standard sample.



Table Al Summary of Physical Properties of Ti02and doped Ti02samples

Samples

Ti02

3 Wt%Sh-Ti02
3wt%nNb-Ti02
3wt%Nb-I - t%Sh-Ti02
3 Wt%Nb-2 wt%Sh-Ti02
3 wt9%eNb-3 wt%Sh-Ti02

Crystal
size, D
()
15.0425
10.1721
14.4030
15.0377
13.8385
13.2964

k)

35146
35173
35173
3.5173
35228
3.5201

Lattice parameter
«°A) <A
3.78 951
3.79 951
3.79 9.50
379 9.50
3.79 9.52
3.79 9.50

Experimental 20
position of 10 1 peak

25.32
2530
25.30
2530
25.26
25.28
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Appendix B SEM/EDX Micrographs of Sol-Gel Ti02and doped Ti02 Powders

Figure BL (a) SEM image (scale bar = 10 pm), (b) EDX Sh-mapping photograph of
3wt%Sh -Ti02particles

Figure B2 (a) SEM image (scale bar = 10 pm), (b) EDX Nb-mapping photograph of
3wt%Nb -Ti02particles
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Figure B3 (a) SEM image (scale bar = 10 pm), (b) EDX Sh-mapping photograph,
(c) EDX Nb-mapping photograph of 3  t%Nb-Iwt%Sh-Ti02 particles



5

Figure B4 (a) SEM image (scale bar = 10 pm), (b) EDX Sh-mapping photograph,
(c) EDX Nb-mapping photograph of 3 t%Nb-2wt%Sb-Ti02 particles
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