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Controled Synthesis of Bi,S; Nanomaterials with Different Morphologies by Surfactants
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Abstract: Bismuth sulfide (Bi,S;) flower-like nanomaterials were synthesized via different surfactants such as Triton
X-100+0P-10, TX-10, Triton X-100 by refluxing with bismuth nitrate and thiourea as reactants. The products were
characterized by XRD, EDS, TEM, SAED, SEM and UV-Vis techniques. The results show that the well-crystallized
bismuth sulfide nanoflowers with different morphologies can be obtained at 85~110 °C for 3 h under refluxing, and

the as prepared Bi,S; crystal belongs to the orthorhombic phase with calculated lattice constants ¢=0.439 34 nm, b=
0.965 64 nm, ¢=1.118 5 nm. UV-Vis analysis exhibits a blue-shift from the band gap of 1.30 eV of bulk Bi,S;

to higher energy of 1.69 ~1.90 eV, which indicates strong quantum confinement effects of these flower-like

nanomaterials. The surfactants play a key role in determining the morphology of bismuth sulfide nanostuctures.
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Table 1 Groups of experiment and reation conditions
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Fig.1 XRD pattern of as-prepared Bi,S;
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Fig.2 EDS spectrum of as-prepared Bi,S;

2.3 HMHE SEM RIE

3 & LIAKCRHIER, AEAS SN2 T 06 70 1) 2%
PE N3 2119 BiS, 49K AEA R AG £ SEM K,
& 3 AT UL Bi,S; KR AER/NEE I A) | TR AR 2
1.6~1.7 pm, AHERIMS, HIPW G — KK AE H
(E 3a); I i S & (1] 3b)ilk— AT ISR | 2 4k
J2 BT A R K AE RV ) — rpols 5 Ak & AL AR
), AR 2 450~500 nm , E & 29 220 nm, ¥
T RE v M A B R

sl PR AR AT Oy F2 R H b R 1 PN 45 A e

Z5kU X468, 0868 8.5Mm

o

Pl 3 RSN R I 5 VR 45 19 BiS, 44K AE R SEM
Fig.3 SEM images of the as-prepared Bi,S; nanoflowers

without surfactants
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(a), (b) Triton X-100 and OP-10 as surfactants; (c), (d) TX-10 as surfactant; (e), (f) Triton X-100 as surfactants
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Fig.4 SEM images of the Bi,S; nanoflowers prepared using different surfactants
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Fig.5 TEM image with the corresponding SAED pattern

(inset) of the as-prepared Bi,S;with Triton-100
and OP-10
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Fig.6  UV-Vis spectra of Bi,S; nanoflowers with

different surfactants
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Fig.7 Partial amplification of UV-Vis spectra of Bi,S; nanoflowers
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