Electronic Supplementary Material (ESI) for Journal of Materials Chemistry C.
This journal is © The Royal Society of Chemistry 2016

Supporting information

Engineering the energy gap near the valence band edge in Mn-incorporated

Cu;GasTey for an enhanced thermoelectric performance
Jiaolin Cui,** Zheng Sun,*® Zhengliang Du,* Yimin Chao**

4School of Materials & Engineering, Ningbo University of Technology, Ningbo 315016, China
b Materials Science and Engineering College, Taiyuan University of Technology, Taiyuan, 030024, China
¢ School of Chemistry, University of East Anglia, Norwich NR4 7TJ, United Kingdom

Corresponding author’s contact information:

Jiaolin Cui:

315016, School of Materials & Engineering, Ningbo University of Technology, Ningbo 315016, China
E-mail: cuijiaolin@163.com

Tel: 86-574-87080504

Yimin Chao
School of Chemistry, University of East Anglia, Norwich NR4 7TJ, United Kingdom

E-mail:Y.Chao@uea.ac.uk




Cu3_xGasMnXTe9

N VU U N
T x=8.05
N JLJ\ A 4202

20 40 60 80
Diffraction angle, 2 &/ (°)

Intensity, (a.u.)

Fig.S1 X-ray diffraction patterns of
Cu;_,GasMn, Tey powders.

Table S1 Chemical compositions (relative molars) identified for
x=0, 0.2 in Cu;_,GasMn,Tey (taken from a mapping)

Compounds Cu Ga Te Mn
Cu;GasTeo 3.02 4.95 9.0 -
CUQ.gGasMno‘zTeg 2.78 4.96 9.0 0.13
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Fig.S2 EPMA mapping (a-d) of four elements and line scan (e, f) on the sample
Cu, 98GasMng,Tey, an insert in Fig.S2b is the Energy dispersive x-ray spectrum.
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Fig. S3  XPS spectra of (a) Cu2p, (b) Ga2p, (c¢) Te3d, and (d) Mn2p for

Cu;_,GasMn, Tey.
e 6.0
1 6 ~ m‘_s? 590
i - g 58) \\,\’
w2 o
. 5.7+
N 1.2 I~ L % 56 . .
E n § 00 01 02
r @ u x value in Cu, GaMn Te,
Y 2 ) ”
=2 08F T Ve,

(o 005 y 02 |
300 450 600 750
Temperature, T/ K

Fig.S4 Thermal diffusivities as a function of temperature for
Cus..GasMn, Teq, and the inset is the densities as a

function of Mn content.
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Fig.S5 Experimentally determined bandgap E, of Cus.,GasMn,Tey. The
upper left insert is the full relation of (4hv)*=(hv-E,), A is the absorption
coefficient, v is the photon energy.



