
Author’s Accepted Manuscript

The order-disorder transition in Cu2ZnSnS4: A
theoretical and experimental study

Marcel Quennet, Anna Ritscher, Martin Lerch,
Beate Paulus

PII: S0022-4596(17)30099-3
DOI: http://dx.doi.org/10.1016/j.jssc.2017.03.018
Reference: YJSSC19722

To appear in: Journal of Solid State Chemistry

Received date: 23 January 2017
Revised date: 23 March 2017
Accepted date: 25 March 2017

Cite this article as: Marcel Quennet, Anna Ritscher, Martin Lerch and Beate
Paulus, The order-disorder transition in Cu2ZnSnS4: A theoretical and
experimental study, Journal of Solid State Chemistry,
http://dx.doi.org/10.1016/j.jssc.2017.03.018

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/yjssc

http://www.elsevier.com/locate/yjssc
http://dx.doi.org/10.1016/j.jssc.2017.03.018
http://dx.doi.org/10.1016/j.jssc.2017.03.018


The order-disorder transition in Cu2ZnSnS4: A theoretical
and experimental study

Marcel Quenneta,c,1,, Anna Ritschera,b, Martin Lerchb, Beate Paulusc

aHelmholtz-Zentrum Berlin für Materialien und Energie, Hahn-Meitner-Platz 1, 14109
Berlin, Germany

bInstitut für Chemie, Technische Universität Berlin, Straße des 17.Juni 135, 10623
Berlin, Germany

cInstitut für Chemie und Biochemie, Freie Universität Berlin, Takustraße 3, 14195
Berlin, Germany

Abstract

In this work the Cu/Zn order-disorder transition in Cu2ZnSnS4 kesterites

on Wyckoff positions 2c and 2d was investigated by a structural and elec-

tronic analysis in theory and experiment. For experimental investigations

stoichiometric samples with different Cu/Zn order, annealed in the temper-

ature range of 473-623 K and afterwards quenched, were used. The optical

gaps were determined using the Derivation of Absorption Spectrum Fitting

(DASF) method. Furthermore, the order-disorder transition was examined

by DFT calculations for a closer analysis of the origins of the reduced band

gap, showing a good agreement with experimental data with respect to struc-

tural and electronic properties. Our studies show a slight increase of lattice

parameter c in the kesterite lattice with increasing disorder. Additionally, a

reduced band gap was observed with increasing disorder, which is an effect

of newly occurring binding motifs in the disordered kesterite structure.
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