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Preparation of ferrous sulfide nanoparticles in impinging
stream-rotating packed bed
HE Wang , LI Xiu-ping” , LIU You-zhi, YU Yang

('Shanxi Provincial Key Laboratory of Higee-Oriented Chemical Engineering, North University of China,
Taiyuan 030051, China)

Abstract ;: Using FeSO, - 7H,0 and Na,S-9H,0 as raw materials, small and uniform particles of ferrous sulfide
nanoparticles are successfully prepared continuously in a high-gravity reactor (impinging stream-rotating packed bed ) ,
which has effectively solved the problems of poor repeatability between batches large particle size and uneven size-
distribution of the product prepared by traditional batch stirred reactor.Scanning electron microscopy, X-ray diffraction
and laser particle size analyzer are employed to characterize and analyze the particle size distribution and morphological
structure of the samples. Effects of the initial concentration of reactants , high-gravity factor and impact muzzle velocity on
the particle size of ferrous sulfide are mainly investigated. Research results show that with the increase of the initial
concentration of reactants, the high-gravity factor and the impact muzzle velocity , the particle size of ferrous sulfide firstly
decreases and then increases, and the particle size distribution becomes narrow gradually. The optimized preparation
conditions are as follows : the initial concentration of reactants is 0. 10 mol-L™" | the material ratio is 1:1,the high-gravity
factor 8=65. 3, and the impact muzzle velocity w=9.43 m®+s™'.Ferrous sulfide prepared under these conditions has a
high purity and a narrow particle size distribution, with a median diameter D50 of 87 nm, and 90% of ferrous sulfide
particles have a size below 150 nm.It has a strong adsorption capacity for chromium ( VI) ,and the maximum adsorption
capacity can reach 196. 85 mg-g™'.
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