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According to Section 2 (Figure 2), the Sillar sample has four identified phases, which are 13 

shown in Table S1. To determine the D value of each phase, we proceeded using the Equa- 14 

tion (1), but before we identified the corresponding contribution of each such phase and 15 

calculated the βinst using the relation S1: 16 

𝛽𝑖𝑛𝑠𝑡 = 0.253 − 0.002 × (2𝜃) + 3.7 × 10−5(2𝜃)        (S1) 17 

Table S1. Profile broadening parameters used to find the size of the Sillar sample crystallites. 18 

Phase 2θ° Cos(θ) 𝛽𝑚𝑒𝑎𝑠  𝛽𝑖𝑛𝑠𝑡 𝛽𝐷 D (nm) 

Al 13.64 0.992 0.006 0.252 0.004 32 

C 21.86 0.981 0.005 0.252 0.003 46 

C 23.54 0.978 0.005 0.252 0.002 50 

Al 27.73 0.970 0.012 0.252 0.011 12 

S 29.81 0.966 0.004 0.252 0.002 67 

An 30.16 0.965 0.004 0.252 0.001 144 

An 30.70 0.964 0.007 0.252 0.005 26 

S 31.29 0.962 0.004 0.252 0.001 102 

S 34.76 0.954 0.007 0.252 0.006 24 

An 35.95 0.951 0.009 0.252 0.008 19 

Table S2 shows the crystallite sizes of the MS sample, for which we identified the 19 

relative contributions of each phase, with γ−Fe2O3 overlapping the Sillar phases. 20 

Table S2. Corresponding profile broadening parameters used to find the size of the MS sample 21 
where the label M means the γ−Fe2O3 contribution peaks.  22 

Phase 2θ° Cos(θ) 𝛽𝑚𝑒𝑎𝑠  𝛽𝑖𝑛𝑠𝑡 𝛽𝐷 D (nm) 

Al 13.46 0.993 0.040 0.252 0.040 4 

M 18.32 0.987 0.022 0.252 0.022 7 



Nanomaterials 2023, 13, 785 2 of 2 
 

 

C 21.87 0.981 0.006 0.252 0.004 32 

C 23.58 0.978 0.009 0.252 0.008 17 

Al 27.79 0.970 0.011 0.252 0.010 14 

M 30.25 0.965 0.016 0.252 0.015 10 

M 35.63 0.952 0.014 0.252 0.014 11 

M 43.16 0.929 0.016 0.252 0.015 10 

M 57.22 0.877 0.012 0.252 0.011 14 

M 62.88 0.853 0.014 0.251 0.013 13 

 23 
 24 

Table S3. Hyperfine magnetic parameters obtained from the fit of the 57Fe Mössbauer spec- 25 

trum recorded at 300 K for the MS sample. QS indicates the quadrupolar splitting and ε 26 

the quadrupolar shifting, W is the Lorentzian line width, RA.A. is the relative absorption 27 

area, CS relates the center shift values, σ is the width of the Gaussian distribution of Bhf, 28 

and Bhf is the mean hyperfine magnetic field. 29 
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 33 

 34 

Table S4. Hyperfine magnetic parameters obtained from the fit of the 57Fe Mössbauer spec- 35 

trum recorded at 15 K for the MS sample. The quadrupolar shifting (ε) was taken as 0 and 36 

the Lorentzian line width was fixed to 0.24, Γ is the line width (mm/s), R.A.A. is the relative 37 

absorption area, CS relates the center shift values, and Bhf is the mean hyperfine magnetic 38 

field. 39 

 40 
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 51 

 R.A.A. (%) CS (vs Fe) 

(mm/s) 

Bhf (T) σ (T) ε or QS 

(mm/s) 

(mm/s) 

W (mm/s) 

I,A 20(2) 0.20(1) 47.7(1) 1.2(1) 0.00(2) 0.37(1) 

I,B 30(2) 0.41(1) 47.7(1) 1.8(1) 0.00(2) 0.37(1) 

II,A 17(2) 0.22(1) 42.0(1) 4.5(2) 0.00(2) 0.37(1) 

II,B 28(2) 0.43(1) 42.0(1) 4.5(2) 0.00(2) 0.37(1) 

doublet 5(2) 0.32(4) - - 0.78(7) 0.37(4) 

 R.A.A. 

(%) 

CS (vs Fe) 

(mm/s) 

Bhf (T) Γ (mm/s) 

A 37(2) 0.39 (2) 51.0 (2) 0.34(1) 

B 63(2) 0.47 (2) 52.8 (2) 0.35(1) 


