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Effect of Reaction Solvents on Morphology of Bi,S; Powders
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Abstract: Different size of Bi,S; nanotubes and nanorods were synthesized in different reaction solvents by
solvothermal synthesis. XRD, scanning electron microscopy (SEM), transmission electron microscopy (TEM), high-
resolution TEM, selected area electron diffraction(SAED) and UV-Vis were used to characterize the final products. The
results show that the surface intensity and viscosity of the reaction solvents, the ratio of the mixed reaction solvents have
a great effect on the morphology and size of the final products. The UV-Vis measurement shows a blue shift relative to

the bulk orthorhombic Bi,S;, which might be ascribed to the quantum size effective of all the final powders.
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(a) acetone-water, (b) ethanol-water, (c) methanol-water,

(d) water, (e) ethylene glycol-water, (f) glycerol-water
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Fig.1 XRD patterns of Bi,S; powders synthesized in the

mixed solvents
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(a) acetone-water, (b) ethanol-water, (c) methanol-water, (d) water, (e) ethylene glycol-water; (f) high magnificent TEM image of Bi,S;

nanotube synthesized in the mixed solvents of ethylene glycol-water; (g HRTEM image of Bi,S; nanotube synthesized in the mixed

solvents of ethylene glycol-water (inset of ED pattern); (h) TEM image of Bi,S; microtubes synthesized in the mixed solvents of

glycerol-water; (i) SEM image of Bi,S; microtubes synthesized in the mixed solvents of glycerol-water.
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Fig.2 TEM, HRTEM and SEM images of the products synthesized in the mixed solvents
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Table 1 Physical and chemical data of some organic solvents and water

Solvent Acetone Ethanol Methanol Water Ethylene glycol Glycerol
Molecular formula C;HO C,HO CH,O H,0 C,H¢0, C3Hg04
Molecular weight 58.08 46.07 32.04 18.02 78.07 92.09

Density / (g+em™), 25 C 0.785 0.7893 0.791 0.997 1.11 1.261
Viscosity / (mPa-s), 25 °C 0.316 0.5525 0.5945 0.8903 22.8 1.499
Surface tension / (mN-m™) 23.7(20 C) 22.10(25 C) 45.05(25 C) 71.81(25 C) 48.4(20 C) 63.4(20 °C)

T,/ C 56.12 78.32 64.7 100 198 290
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Fig.3 SEM images of Bi,S; powders synthesized in different ratio of ethylene glycol and water
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Fig.4 UV-Vis spectra of the powders synthesized
by different solvents
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