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Figure 1. SEM images of MnCO3 microspheres 
prepared in (a, b) presence and (c, d) absence of ethanol. 
Inset of b shows a whole image of the particle. 
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Figure 2. SEM images of MnCO3 obtained with 
different prereaction times: (a) 2 and (b) 6 h. Inset of a 
shows a magnified image of the area enclosed by the 
yellow rectangle. 
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Figure 3. (a) XRD patterns and (b) FTIR spectra of pure 
MnCO3, core–shell MnCO3/TiO2 composite, and hollow 
MnCO3/TiO2 composite microspheres. Inset of b shows 
the respective spectra in the range 600–900 cm–1. 
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Figure 4. (a, b) SEM and (c) TEM images of core–shell 
MnCO3/TiO2 composite. (d) Magnified TEM image of 
the area enclosed by the yellow square in c. 
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Figure 5. (a, b) SEM and (c) TEM images of hollow 
MnCO3/TiO2 composite. (d) Magnified SEM image of 
the area enclosed by the yellow square in b�
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Scheme 1. Schematic of the Synthesis of Core–Shell 
and Hollow MnCO3/TiO2 Composites: Cross-Sectional 
Illustrations of MnCO3 Microsphere (a) before and (b, 
c) after Prereaction for 2 and 6 h with [NH4]2TiF6, 
Respectively, and Their MnCO3/TiO2 Composites 
Showing (d) Core–Shell and (e) Hollow Structures after 
Sol–Gel Reaction for 12 h.�
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Figure 6. XRD patterns of calcined (a) core–shell and 
(b) hollow MnCO3/TiO2 composites.�
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Figure 7. SEM images of Mn2O3/TiO2 composites 
obtained after calcination at 600 °C for 3 h: (a, b) 
core–shell structure and (c, d) hollow structure. 
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Figure 8. UV–vis absorption spectral changes of MB 
(10 �M in water) after 30 s incubation with Mn2O3/TiO2 
composites (1.5 g L–1). Inset shows a photograph 
showing colorimetric image of MB (1) before and after 
adsorption test with (2) core–shell and (3) hollow 
composites.�
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