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Preparation of nanoparticles ZnS by solid-liquid chemical reaction
with ZnO and Na,S under ultrasonic
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(School of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China)

Abstract: Nanoparticles ZnS were prepared with ZnO and Na,S by solid-liquid chemical reaction under ultrasonic
condition. The optimum conditions gained from experiment are as follows: reacting temperature 80 ‘C, Na,S
concentration 2.0 mol/L, reacting time 2 h, and dispersing with ultrasonic 15 min before reaction. The nanoparticles ZnS
obtained by the optimum conditions were characterized by X-ray diffractometry (XRD), scan electron microscopy (SEM),
infrared(IR) and thermogravimetry—differential thermogravimetry (TG-DTG). The results show that these particles are
good crystal zinc blende with average size of 50 nm, and these particles also possess good IR transmittance in the range

from 400 to 4 000 cm™' and good thermal stability in oxygen.
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Table 1 Standard free energy change for reaction at different

temperatures
TK  A,G®/(Jmol™) TIK A,G® /(Jmol ™)
298 —45 604 333 —42 789
303 —45278 343 —41 766
313 —44 548 353 —40 651
323 —43 717 363 —39 446
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Fig.1 Mass fraction of ZnS at different temperatures
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Fig.5 SEM image of ZnS sample
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Fig.6 XRD patterns of ZnS: (a) 1.125 mol/L; (b) 2.0 mol/L
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Fig.8 TG-DTG curves of ZnS

HPURL 16%, UL ZnS A5 B RIFIIREEE .
244 FOCRHOGIES T

BAK ZoS WA T VRIS 1, LAFE 5
HoeE e, S5 E 9 Fios.

K9 KB, ARSEAAT NHIFRMAK ZnS B AT
440 nm ZeiAy R 1 AR IR s B K HUR S
WG A, X0 UL S TS 4K ZaS R ik
HA R4 .

200 300 400 500 600
Alnm
9 4K ZnS M A RS 6L

Fig.9 PL emission spectrum of ZnS sample
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