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Structural properties obtained from XRD data calculation 
The structural properties of crystallite sizes (D), strain (ε), and dislocation density (δ) 

of BLF photocatalysts were calculated using the XRD data with the method from Igenepo 
John, et al. [1], Khot, et al. [2], and Goktas, et al. [3]. Debye-Scherrer equation (Eq. (1)) was 
used to estimate the size of crystral 

𝐷 =
𝐾𝜆

𝛽𝑐𝑜𝑠𝜃
 (1)

where D is crystallite size in nm, K is the Scherer constant, 0.94. λ represents the X-ray 
wavelength, which is from CuK at 0.154 nm. β is a full width half maximum (FWHM) of 
a peak at Bragg’s angel (). 

 Microstrain and dislocation energy were calculated using equations (2) and (3), re-
spectively. 
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In addition, the lattice constants of TiO2 and NiO phases were determined by using 
equation below: 
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where dhkl is the interplanar distance, and h, k, l are the Miller indices. For anatase TiO2, 
which is a tetragonal crystral, the lattice constants are a = b  c, while NiO, a face-centered 
cubic, has the lattice constants of a = b = c. 

Table S1. Average crystallite size, microstrain, dislocation density, lattice constants, and volume 
cell of BLF photocatalysts. 

Sample 

TiO2 Anatase Lattice constants     NiO phase  Lattice constants 

D average  Ɛ δ a=b c 
Volume 

cell 
 D average  Ɛ δ a=b=c 

Volume 
cell 

(nm)   (#/nm²) (Å) (Å) (Å³)   (nm)   (#/nm²) (Å) (Å³) 
39-300BLF 12.16 0.0103 0.0068 3.784 9.465 135.49  6.61 0.0141 0.0229 4.178 72.95 
52-300BLF 13.43 0.0094 0.0055 3.779 9.543 136.29  6.12 0.0152 0.0267 4.178 72.94 
62-300BLF 15.66 0.0088 0.0041 3.776 9.446 134.64  7.04 0.0132 0.0202 4.178 72.92 
69-300BLF 16.20 0.0081 0.0038 3.784 9.348 133.83  6.44 0.0144 0.0241 4.173 72.67 
52-250BLF 9.14 0.0136 0.0120 3.780 9.402 134.36  5.47 0.0170 0.0334 4.176 72.84 
52-350BLF 8.54 0.0148 0.0137 3.780 9.585 136.92  5.90 0.0158 0.0287 4.174 72.71 
52-400BLF 9.29 0.0134 0.0116 3.784 9.348 133.83   7.12 0.0132 0.0197 4.181 73.08 

References 
1. Goktas, Abdullah, Esra Aslan, Ferit Arslan, and Ahmet Kilic. "Characterization of Multifunctional Solution-Processed Sn1-

Xznxs Nanostructured Thin Films for Photosensitivity and Photocatalytic Applications." Optical Materials 2022, 133, 112984 
https://doi.org/10.1016/j.optmat.2022.112984. 

2. Khot, A. C., N. D. Desai, K. V. Khot, M. M. Salunkhe, M. A. Chougule, T. M. Bhave, R. K. Kamat, K. P. Musselman, and T. D. 
Dongale. "Bipolar Resistive Switching and Memristive Properties of Hydrothermally Synthesized Tio2 Nanorod Array: Effect 
of Growth Temperature." Materials & Design 151 2018, 151, 37−47. h ps://doi.org/10.1016/j.matdes.2018.04.046. 

3. Igenepo John, Kingsley, Abraham Abdul Adenle, Aderemi Timothy Adeleye, Ifeoma Pearl Onyia, Christianah Amune-Mat-
thews, and Martins O. Omorogie. "Unravelling the Effect of Crystal Dislocation Density and Microstrain of Titanium Dioxide 
Nanoparticles on Tetracycline Removal Performance." Chemical Physics Letters 2021, 776, 138725, 
https://doi.org/10.1016/j.cplett.2021.138725. 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual au-
thor(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to 
people or property resulting from any ideas, methods, instructions or products referred to in the content. 

 


