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Catalytic Effect of SiO,/Co;0, Core-Shell Catalyst on Thermal
Decomposition of AP

YIN Ping JIANG Xiao-Hong® ZOU Min LU Lu-De WANG Xin
(Key Lab for Soft Chemistry and Functional Materials of Ministry Education, Nanjing University of Science and
Technology, Nanjing 210014, China)

Abstract: Highly dispersed SiO, microspheres with mean diameter of 200 nm were prepared by modified Stober
method. Then the prepared SiO, nanoparticles were coated with Co;0,4 via liquid precipitation method and urea
homogeneous precipitation method respectively, thus a new type Si0,/Co;04 core-shell catalysts with different
coating forms were obtained. X-ray diffraction (XRD), transmission electron microscopy (TEM), infrared (IR)
spectra, Raman Microscopy and BET specific surface area measurement were used to characterize the Si0,/Co;0,
composite nanoparticles. The catalytic activities of Si0,/Co;04 composites for thermal decomposition of ammonium
perchlorate (AP) were studied by differential scanning calorimetry (DSC). Furthermore, we espescially investigated
the influence of different coating forms on its catalytic effect. The results indicate that Si0,/Co;0, nanocomposites
synthesised by different methods possess obvious core-shell structure are with high specific surface area ,which
are layer-coated and particle-coated respectively. And the catalytic activity of particle-coated Si0,/Co;0,
nanocomposites is best, which reduce the high decomposition temperature of AP by 110 °C, and increase heat

quantity by 662 J-g™.
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Fig.1 XRD patterns of samples
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Fig.2 TEM images of samples
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3 2# FEAN 1 (a)TEM ; (b)a B 75 HE R 43 L (e, d)STEM BE 1% ; (e) % Si0, 19 STEM W& 414, £L (43843
FIR Si0,; (M Cos0, 19 STEM K5 3515 | # A KR Cos0,
Fig.3 STEM images of 2# sample (a) TEM; (b) magnificated image of the black frame part;(c,d) DF images; (e) DF image

of Si0, core,the red resion indicate SiO, core; (f) DF image of Co;0, shell,the yellow resion indicate Co;0,

Bl 4 3# H 6 19 (2)STEM BI3%1% (b, ¢)STEM 53414 ()M #% Si0, 19 STEM W5 3715, £LEE 43 3R R Si0,;(e)dh 7
Co:0, 19 STEM 1% | 8 (5573 %R Cos0,
Fig.4 STEM images of 3# sample (a)BF image;(b,c) DF images;(d)DF image of SiO, core,the red resion indicate SiO, core;

(e)DF image of Co;0, shell,the yellow resion indicate Co;0,4
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Fig.5 FTIR spectra of samples
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Fig.6 Raman spectra of samples
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Table 1 specific surface area and pore width of samples
Sample BET Surface Area / (m*+g™) Average pore width / nm
1# 16.00 16.01
2# 43.57 6.91
3# 49.60 14.80
4# 35.72 10.31
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