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the reactor to assist in narrowing the particle
size distribution. The composition of the
nanoparticles was controlled by optimizing
the residence time, reaction temperature, and
concentration of precursors.
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After optimizing the CZTS XRD spectra of CZTS CZTS nanoparticles Raman spectra from C7ZTS ted t
composition, TEM analysis nanoparticles after annealed in (a) N2+S and annealed CZTS films. converted to
Roducer shows that the as synthesized annealing in N,, N,+S, (b) N2+Se environments. Main vibrational modes CZTSe via selenization
L > Product CZTS nanoparticles are both and N,+Se. Selenium Larger grain growth was of CZTS shift after 0
o at 500 “C.
(c,d) single and (a,b) substitution is observed when selenization, indicating
multicrystalline with an (e) indicated by the shift annealing in the N2+Se conversion to selenide.
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