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Experimental Section

Materials: Acetic acid (glacial, 99.9985%, metals basis), benzaldehyde (99+%), acetophenone (99%), 4-

chlorobenzaldehyde (98%), 4-cyanobenzaldehyde (98+%), 4-methoxybenzaldehyde (98%), 2'-

chloroacetophenone (98%), 2-acetylthiophene (99%) and diethylene glycol (99%) were provided by Alfa-

Aesar. 4'-Fluoroacetophenone (99%) was produced by J&K scientific Co., Ltd.  Triethylene glycol (99%) 

was produced by Sigma-Aldrich. Mg(OAc)2•4H2O (A.R.), Mg(NO3)2•6H2O (A.R.), K2CO3 (A.R.), 

polyvinylpyrrolidone (PVP K-30, G.R.), ammonium hydroxide (25%) and ethylene glycol (A.R.) were 

produced by Beijing Chemical Reagent Company. Chalcone (97%) was purchased from Acros. All 

chemicals were used as received without any further purification. Water used in all experiments was 

deionized.
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Fig. S1 XRD pattern (a) and FT-IR  spectrum (b) of the synthesized magnesium glycolates.

Fig. S2 Digital photo of the as-prepared magnesium glycolates calcined under argon atmosphere at 500 

oC.

Fig. S3 SEM (a-c) and  TEM (d) images  of the magnesium precursors prepared at 180 oC for 24 h.



Fig. S4 XRD patterns of the obtained Mg(II)-glycol precursors with different solvothermal time.

Fig. S5 SEM (a) and TEM (b) images of the magnesium glycolates prepared at 140 oC for 5 h.

Fig. S6 SEM (a-b) and TEM (c-d) images of the prepared magnesium glycolates without usage of 

ammonium hydroxide.



Fig. S7 TEM images (a-b) of the prepared magnesium hydrate using 500 μL 25 wt% ammonium 

hydroxide.

Fig. S8 SEM (a-b) and TEM (c-d) images of the prepared magnesium precursors using K2CO3 (1.8 mmol) 

as base to replace the original ammonium hydroxide.

Fig. S9 TG analysis of the as-prepared magnesium glycolates calcined under air atmosphere with a 

heating rate of 10 oC/min.



Fig. S10 XPS spectra of  the flowerlike magnesium oxide hollow spheres after arsenic absorption.

Fig. S11 Compositional EDS mapping of the flowerlike magnesium oxide hollow spheres using STEM 

after As (V) absorption.

Fig. S12 XRD patterns (a), SEM (b) and TEM (c) images of the fresh flowerlike magnesium oxide 

hollow spheres and flowerlike magnesium oxide hollow spheres after 3 runs in Claisen-Schmidt 

condensation reaction.



Fig. S13 Digital photo of the flowerlike magnesium oxide hollow spheres after 3 runs in Claisen-Schmidt 

condensation reaction (a) and after calcination treatment (b).

Table S1 Maximum adsorption properties of hierarchical flowerlike magnesium oxide hollow spheres 

and other related nanomaterials.


