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Liner straight-line method of Scherrer’s equation

The Liner straight-line model of the Scherrer’s equation was also employed as the 2" approach to
calculate the crystallite size which is also based on the Scherrer’s formula. The mathematical
representation of the model can be written as equation 14 and the details are documented elsewhere.!
The calculated crystallite size from this model was 1386 nm and the graphical illustration is shown in
Figure 5. The too large calculated crystallite size made this mode invalid for the synthesized triple super
phosphate.
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Figure S_1: Crystallite size of triple superphosphate using Liner straight-line method of Scherrer’s
equation
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Figure S_2: Crystallite size of triple superphosphate using Monshi-Scherrer model

Williamson—Hall plot

The previously described models only consider the peak broadening from the crystal but this Williamson-
Hall model include the instrumental broadening as well as broadening due to intrinsic strain. The
crystallite size from the Scherrer’s equation depends on the 1/cosb but the Williamson—Hall plot is based
on the tanB which allows the separation of peak broadening due to the crystallite size as well as micro-
strain.?

The Uniform Deformation Model (UDM) can be express as:
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The Uniform Stress Deformation Model (USDM) can be presented as:
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Uniform Deformation Energy Density Model (UDEDM) can be visualized as:
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Figure S_3: Crystallite size calculation employing Uniform Deformation Model of Williamson-Hall plot
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Figure S_4: Crystallite size calculation employing Uniform Stress Deformation Model of Williamson-Hall
plot
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Figure S_5: Crystallite size calculation employing Uniform Energy density Deformation Model of
Williamson-Hall plo
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Figure S_6: Raman shift of synthesized triple super phosphate
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