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Supplementary material

3. Results and discussion 
3.1.  Structural characteristics 

The Rietveld profile fitting of the La1-xYxFeO3, (x= 0.05, 0.10, 0.15, 0.25, and 0.30) perovskite are presented in Fig. S1(a–e) (Supplementary materials). The background parameters were refined using a Fourier series and a polynomial function with six coefficients. A pseudo-Voigt function was used to refine the shape of the diffraction peak. This function combines the Gaussian and Lorentzian functions. It is frequently used in the study of diffraction peaks to understand how their broadening is affected by factors such as size and microstrain. Refining background parameters was first carried out, followed by many rounds to improve peak positions and correct zero-shift correction. Consequently, refinement was carried out on the structural and microstructural parameters, including the unit cell parameters, position parameters, occupancy, scale factor, and structure factor.







Fig. S1(a–e) Rietveld refinement profile of XRD of as prepared (a) LFOY05, (b) LFOY10, (c) LFOY15, (d) LFOY25, and (e) LFOY30. The black line represents the observed patterns, the red points represent the calculated patterns, the green vertical line represents the position of Bragg reflections, and the violet line represents the difference between observed and calculated intensities.

The data presented in Table S1 reveal that the structural and fitting parameters were accurately determined, thus ensuring high-quality fittings. The goodness of fit parameter, represented by χ2, was less than 2, indicating a highly accurate fitting of the experimental diffraction profile as illustrated in Table S1.
The size-strain plots (SSP) for the other perovskite compositions are illustrated in Fig. S2(a–e) (Supplementary materials). The slopes and intercepts were calculated using linear fitting of the experimental data points. The mean crystalline size values were acquired directly from the slope values, while the lattice strain values were produced by calculating the square root of the intercepts.
	
Table S1 Structural parameters [the lattice parameters (a, b, c), the unit cell volume (V), the particle size (DXRD), non-uniform microstrain (ε), and Rietveld refinement parameters], of L1-xYxFeO3 ceramics.

	Sample code
	Composition
	Lattice parameter
	
	
	
	Refinement parameters
	Tolerance factor (t)

	
	
	a (Å)
	b (Å)
	c (Å)
	V(Å)
	D 
(nm)
	ε (×10-3)
	
	Rwp
	RP
	RF 
(%)
	χ2
	

	LFO
	LaFeO3
	5.5445
	7.8339
	5.5534
	241.21
	15.6 ±0.01
	6.0 ±0.001
	
	27.8
	26.2
	2.75
	1.10
	0.945

	LFOY05
	La0.95Y0.05FeO3
	5.5552
	7.8287
	5.5427
	241.05
	13.4 ±0.01
	4.0 ±0.001
	
	28.5
	26.0
	5.51
	1.02
	0.944

	LFOY10
	La0.90Y0.10FeO3
	5.5608
	7.8324
	5.5328
	240.98
	18.5 ±0.02
	7.8 ±1.000
	
	27.3
	24.8
	5.02
	1.10
	0.941

	LFOY15
	La0.85Y0.15FeO3
	5.5666
	7.8220
	5.5291
	240.75
	12.6 ±0.01
	8.5 ±0.002
	
	28.7
	26.9
	5.45
	1.10
	0.938

	LFOY25
	La0.75Y0.25FeO3
	5.5753
	7.8113
	5.5029
	239.65
	16.2 ±0.01
	6.8 ±1.200
	
	34.0
	34.0
	5.23
	1.03
	0.933

	LFOY30
	La0.70Y0.30FeO3
	5.5766
	7.8101
	5.4896
	 239.09
	11.9 ±0.01
	7.3 ± 1.700
	
	36.9
	37.9
	8.11
	1.11
	0.931






 




Fig. S2 The calculation of crystallite size and lattice strain using size–strain plots (SSP) for perovskites (a) LFOY05, (b) LFOY10, (c) LFOY15, (d) LFOY25, and (e) LFOY30.
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