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Supplementary Figure 1. (A) a typical construction of a c-Si PV module, and (B,C) a 24 

complete deconstruction process for the recovery of each component.            25 
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Supplementary Figure 2. Purification of recycled PV cells with 10M KOH +10M HNO3 27 

+ 98% H2SO4 under different temperatures: (A) XRD patterns of the commercial bulk 28 

silicon and PV cells treated with 10M KOH +10M HNO3 + 98% H2SO4 at a temperature 29 

of 100, 150 and 200oC, respectively, (B) photograph of recycled PV cells (without 30 

purification) (front side shows blue in colour which is Si3N4), and (C-E) photographs of 31 

PV cells treated with 10M KOH +10M HNO3 + 98% H2SO4 at a temperature of 100, 150 32 

and 200oC, respectively. All these treated PV cells show blue in colour which is Si3N4.      33 
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Supplementary Figure 3. Purification of recycled PV cells with 10M KOH +10M HNO3 35 

+ 85% H3PO4 under different temperatures: (A) XRD patterns of the commercial bulk 36 

silicon and PV cells treated with 10M KOH +10M HNO3 + 85% H3PO4 at a temperature 37 

of 100, 150 and 200oC, respectively, and (B-D) photographs of PV cells treated with 10M 38 

KOH +10M HNO3 + 85% H3PO4 at a temperature of 100, 150 and 200oC, respectively.          39 
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Supplementary Figure 4. Rietveld refined fits of the Si structural model with XRD data 41 

collected on PV nano silicon with various milling times: (A, B) 1h, (C, D) 3h, and (E) 9h  42 

 43 

Supplementary Table 1. Structural details derived from Rietveld analysis of the PV 44 

nano silicon samples with different ball milling times.   45 

Sample a (Å) 100 x 

Uiso(Å3) 

Lorentzian 

Y term 

Rw (%) Scherrer 

(nm) 

1 h 5.43102(7) 0.49(4) 2.51(22) 14.9 320 

3 h 5.43044(5) 0.84(3) 1.03(14) 11.2 770 

9 h 5.43086(4) 0.43(3) 1.78(13) 8.9 450 
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Supplementary Figure 5. SEM images of the ball milled PV nano silicon: (A) PV nano-48 

Si-1h, (B) PV nano-Si-3h, and (C) PV nano-Si-9h samples.    49 
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