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Questions:

Does Oxidation occur?
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Kesterite structure of pure @nSnS (CZTS)
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Fabrication of pure materials
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Phase diagrams & Stable region
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Alloys: Lattice Parameters Variations
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Prediction of Oxidation and Selenization
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Possible Fabrication Methods
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Energetically Structure of CZTSO/CZTSSe

L




Fabrication of pure materials

Possiblesynthesigeactiondor CZTSfamily of compounds

Starting materials Product AH i;
Cu2S+7ZnS+SnSs Cuz27ZnSnSy -0.573
2CuS+7ZnS+SnS Cuz27ZnSnSy -0.326
Cu2SnS3+7ZnS Cuz27ZnSnSy -0.142
CuazSe+7ZnSe+SnSes Cu2ZnSnSey -0.536
2CuSe+7ZnSe+SnSe Cu2ZnSnSey -0.288
Cu2SnSesz+7ZnSe Cu2ZnSnSey -0.063
Cu20+47Zn0O+5n0- Cu27ZnSnQOy 1.679
2Cu0+ZnO+Sn0O Cu27ZnSnQOy 0.374
CusSn0O3+4+7Zn0O CusZnSn0Oy 0.073

— Exothermic

- Endothermic




Phase diagrams &
Stable region

Calculated Experimental (CRC)

CweS -0.9313 -0.52° -0.824
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Plot of Cu versusareain the Zn-Sn planedefining the regionsof stability of CZTS and
CZTSe,comparingtheresultsof the presentork (a) to thoseof Ref. (b) andRef. (c).

a Present work.
b A. Walsh, et al, Advanced Ener§jjaterials2, 400 (2012
¢ S Chen et al, Advanced materiakb, 1522 (2013




Alloys:

Lattice Parameters Variations

(A: CZTSO) (B: CZTSSe)

The calculatedlattice parameterga+b)/2 and ¢ as a function of x, which indicatesthe
concentratiorof sulfurfor CleZnSnS0Oax (A) andCwZnSnSSenx (B). All thedataarebased
on calculationof conventionatell.

aJ. He, etal, Journalof Alloys andCompound$29, 34 (2012.
b S. Levcencoetal, OpticalMaterials34, 1362(2012.



