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Abstract

In this study, sulfur-doped copper iodide (Cul1xSx, x = 0.0~0.1) materials were synthesized by high-
temperature and high-pressure method (2.0 GPa, 300°C), and the influence of sulfur doping on their
electrical properties was systematically investigated. X-ray diffraction (XRD) analysis indicated
that sulfur doping led to lattice expansion (low doping) or the formation of a solid solution structure
(high doping). Electrical property tests showed that when the sulfur doping molar ratio was 0.025,
the sample exhibited the most excellent comprehensive performance: the electrical conductivity sig-
nificantly increased (reaching the maximum value of 1.25 x 103 S‘m™), and the power factor (PF)
reached the maximum value of 4.8 mW-m™1-K"1, nearly three times higher than that of the undoped
sample. Further analysis indicated that moderate sulfur doping enhanced the p-type semiconductor
characteristics by introducing a hole mechanism, while excessive doping (x > 0.050) led to perfor-
mance degradation due to increased carrier scattering. This study revealed the regulation law of
sulfur doping on the electrical properties of copper iodide and provided experimental basis for op-
timizing its thermoelectric applications.
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Figure.1. Cavity assembly schematic diagram (1. steel cap; 2. plug; 3. insulating tube; 4. graphite tube; 5. pyrophyllite block;
6. dolomite ring; 7. pyrophyllite ring; 8. graphite sheet; 9. sample; 10. metal sheet; 11. copper sheet)
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Table.1. Experimental parameter settings

1. IRSHRE

RS & 512 51(P/MPa) EZH(Kw) 8] (t/min) Tt o T ) ) B R B (%)
a 30 0.52 30 0.0
b 30 0.52 30 0.025
c 30 0.52 30 0.050
d 30 0.52 30 0.075
e 30 0.52 30 0.1
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Figure 2. XRD diffraction patterns of samples with copper iodide sulfur doping molar ratios of 0.0 (a), 0.025 (b), 0.050 (c),
0.075 (d), 0.1 (e)
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Figure 3. Shows the resistivity of samples when the molar ratio of copper iodide and sulfur is 0.0, 0.025, 0.050, 0.075, and 0.1
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Figure 4. Electrical conductivity of samples when the molar ratio of copper iodide and sulfur is 0.0, 0.025, 0.050, 0.075, and

0.1 respectively
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Figure 5. shows the Seebeck coefficients of samples when the molar ratio of copper iodide and sulfur is 0.0, 0.025, 0.050,
0.075, and 0.1
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Figure 6. Power factor (PF) of samples when the molar ratio of copper iodide and sulfur is 0.0, 0.025, 0.050, 0.075, and 0.1
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