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x=0.0 x=0.1 x=0.2 x=0.3 x=0.4 x=0.5 x=0.6 x=0.7 x=0.8 x=0.9
a(A) 5.56542 5.5489 5.5499 5.5522 5.5491 5.5583 5.5553 5.5734 5.5695 5.5754
b(A) 5.5667 5.5639 5.5660 5.5629 5.5874 5.5888 5.5641 5.6075 5.5695 5.5754
c(A) 7.8534 7.8490 7.8525 7.8575 7.8282 7.8447 7.8565 7.8471 13.8081 13.8379
V (A% 242.82 242.33 242.57 242.69 242.71 243.69 242.85 245,25 428.32 430
S. G. Pbnm R3c
X 0.0074 0.0081 -0.0109 -0.0089 -0.0091 -0.0105 -0.0086 -0.0077 0 0
La y 0.0279 0.0269 0.0277 0.0265 0.0100 0.0136 0.0229 0.0018 0 0
(Bi) z 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.2222 0.2209
Bin 1.52 1.52 2.18 2.19 3.47 3.72 3.59 2.60 1.53 0.36
Fe z 0 0 0 0 0 0 0 0 -0.0008 0.0009
Bin 2.23 2.12 1.85 1.60 0.68 0.17 1.66 0.96 0.70 0.54
X -0.2343 -0.2194 -0.1982 -0.1989 -0.2317 -0.2453 -0.2677 -0.2513 0.1271 0.1036
o(1) y 0.2798 0.2947 0.2896 0.2922 0.2304 0.2435 0.2091 0.2923 0.2539 0.2930
z 0.0347 0.0253 -0.0162 -0.0094 -0.0272 0.0028 -0.0235 -0.0250 0.0953 0.1021
Bin 9.60 9.60 15.25 14.00 16.42 22.50 13.54 21.40 8.02 0.58
X 0.0355 0.0701 -0.0005 0.0302 0.0574 0.0488 -0.0644 0.0540 - -
0(2) y 0.5051 0.4981 0.4923 0.4724 0.3722 0.4974 0.4910 0.4174 - -
Bino 4.42 4.42 4.07 5.19 7.55 2.26 4.11 2.94 - -
Ry (%0) 14.64 15.99 14.98 15.69 16.27 14.79 14.22 17.48 15.61 0.14
Rup(%0) 24.76 24.45 22.88 23.10 22.99 22.26 21.50 24.24 25.30 0.24
Rexp(%0) 20.30 20.71 18.98 18.95 16.40 17.22 17.12 16.81 16.52 0.15
sig 1.16 1.18 1.21 1.22 1.52 1.29 1.23 1.44 1.46 2.27

W.P. : Wyckoff positions

Pbnm: La(Bi), O(2) at 4c; Fe at 4b and O(1)at 8d

R3c: La(Bi), Fe at 6(a) and O(1) at 18(b)
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Abstract

In this study, a modified Pechini technique, a branch of the sol-gel method, was
employed for the preparation of perovskite compounds with the formula La,_,Bi, FeO; (0

< x <0.9) at 800°C. The objective was to inwvestigate the effects of substitution and
doping on various crystalline, morphological, and optical properties. X-ray diffraction
(XRD) patterns rewvealed that the La,_Bi,FeO; compounds in the range (0 < x < 0.7)

crystallize in the Orthorhombic system with Pbnm space group, whereas substituting La
with Bi at 80% and 90% changed the crystal structure to the Rhombohedral system with
R3c space group. Scanning electron microscopy (SEM) images highlighted the nanoscale
spherical grain of the studied samples, while energy-dispersive X-ray spectroscopy
(EDX) confirmed the presence of main elements (Fe, La, Bi, Nd, and O) in the prepared
compounds. Fourier-transform infrared (FTIR) spectroscopy analyses demonstrated the
purity of the compounds from organic additives, showing the fingerprint (Fe—0O) and (La—
O) peaks of the compounds at 539 cm™ and 717 cm™ bands, respectively. The optical
properties of all samples enabled the observation of a decrease in the energy bandgap
(Ey) with increasing Bi substitution, down to 1.35eV at 80%, while doping with Nd at
different ratios varied within the range of [1.75-2.14] eV. Photocatalytic experiments
exhibited high effectiveness of the prepared perovskite compounds in removing Congo
red (CR) and ortho-toluidine blue (o-TB) dyes. Owerall, these results suggest that the
La,,Bi, 3sFeO; and La,¢Bi,,FeO; compounds are promising candidates for use in solar
cell technology and wastewater treatment, respectively.

Keywords: La; . Bi,FeO5; Nd doping; Modified Pechini technique; Photocatalysis; Solar
Panels; wastewater treatment.
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