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Table 1 Lattice parameters of Sn;_,Cr,S, (x=0, 0.01, 0.03,
0.05 and 0.07) samples
Sample 20/(°) FWHM/(®) dy/A  a/A c/A
Pure SnS,  32.280 0.460 2771 3.63 584
Sng g9 Cro S, 32.118 0.208 2785 3.64 592
Sng 97 Cro3S, 32.280 0.336 2.788 3.65 591
Sng9s CrosS, 32.180 0.365 2779 3.64 590
Sng9s Cro 7S,  32.299 0.514 2.769 3.64 592
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Fig. 1 XRD patterns of Sn;_.Cr,S, (x=0, 0.01, 0.03, 0.05 and
0.07) samples
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Fig.2 UV—Vis absorption spectra(a) and (a/v)® versus hv curves(b) of Sn;_Cr,S, (x=0, 0.01, 0.03, 0.05 and 0.07) nanoflowers
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Fig. 3 SEM and TEM images of pure SnS,((a)—(c)) and Sng 9sCrq ¢5S>((d)—(f))
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Fig. 4 EDS spectra of SnS,(a) and Sng 95Crq 95S,(b)
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Fig.5 XPS spectra of Sng sCr 0sS, nanoflower(a), Cr 2p(b), Sn 3d(c) and S 2p(d)
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— Pure SnS,
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#
Fig. 6 FTIR spectra of Sn;_Cr,S, (x=0, 0.01, 0.03, 0.05 and

0.07) nanoflowers

2.6 KHEEAKIESH

N TR SR NI BRGSO FE] FREE, XF
FEMIEAT T 966 IR . B 7T AR HIB 24K
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7(a)R] W, 2l SnS, # i FEA LA 390 nm AH L TE

(@)
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—Sn,97Cr 035,
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B 7 Sn21, Cr,S,(x=0. 0.01. 0.03. 0.05 1 0.07)4"KFEM)
PL EIAI4L SnS, 4 KAL) J& Bk 506 1 &

Fig. 7 PL spectra of Sn,_,Cr,S, (x=0, 0.01, 0.03, 0.05 and
0.07) nanoflowers(a) and locally fitted spectra of pure SnS,

nanoflowers(b)
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BRSO 51 LR 5 SnS, B iy B IR 7 32 & i (NBE)AH
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gnTERE T 411 nm AL BLEO BRI NZ BT 3~
AELERIR . BRFEME, AT FEGK LR T BhRG . (8]
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Fig. 8 CIE image of Sn;_Cr,S, (x=0, 0.01, 0.03, 0.05 and

0.07) nanoflowers
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Microstructure and optical properties of Cr doped SnS, nanoflowers

ZHAO Wen-hua' 2, WEI Zhi-qiang" 2, LIANG Jia-hao’, MA Long®, ZHANG Xu-dong®, JIANG jin-long®

(1. State Key Laboratory of Advanced Processing and Recycling Nonferrous Metals,
Lanzhou University of Technology, Lanzhou 730050, China;
2. School of Science, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: With Cr doping concentration, the impact of performance on crystal structure, morphology and optical
properties of the nanoflower-like Sn,—,Cr,S, (x=0, 0.01, 0.03, 0.05 and 0.07) synthesized by hydrothermal method with
triton as modifier were investigated. The XRD, EDS and XPS results show all the samples possess a well-crystallized
hexagonal wurtzite structure, while the doping of Cr** in the sample is substituted in the form of Sn**. The lattice constant
expands with the increase of Cr doping. The UV-vis absorption spectra reveal the optical band gaps of doped samples
occur blueshift. The absorption peak of Fourier transform infrared spectroscopy (FT-IR) do not change with increasing
doping concentration. The photoluminescence (PL) spectra show that the SnS, samples possess four peaks, which is
purple, blue, yellow and red. The luminescence intensity of the Sng ¢sCrg5sS, nanoflowers is the lowest with a significant
decrease trend. CIE results demonstrate that the Sn;_,Cr,S, samples show yellow fluorescence emission.

Key words: Cr doped; SnS; nanoflower; diluted magnetic semiconductor; microstructure; optical property
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