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Preparation of 3D spherical Mg(OH), by
self-assembled monolayers method
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Abstract: Mg(OH), with 3D spherical and multi-level structure was synthesized by a self-assembled monolayers (SAMs)
method, which was controlled through a gas diffusion reaction process using magnesium chloride, ammonium hydroxide
and cysteamine as raw materials. The structures and morphologies of the products were investigated by scanning electron
microscopy (SEM), X-ray diffractometry (XRD) and specific surface measurement (BET). The results show that the
prepared Mg(OH), has a micro-spherical structure with an average diameter of 7 um. The Mg(OH), spheres consist of a
large amount of interconnected nanosheets and show a unimodal pore-size distribution located in the range of 2—5 nm.
The formation mechanism of spherical Mg(OH), induced by SAMs is nucleation—growth—self-assembly process.
Moreover, MgO with spherical and multi-level structure with three peaks can also be obtained through precisely
controlling further thermal decomposition of Mg(OH), microspheres.
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Fig. 1 FESEM images of Mg(OH), by SAMs method: (a)—(d) Under different magnifications
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Fig. 2 XRD patterns of Mg(OH), (a) and MgO (b)

-

1 1 1 1 1 1
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber/cm™

B3 Mg(OH), LAY
Fig. 3 FTIR spectrum of Mg(OH),

—_ —_ [\ N w
S W S W (=]
T T T T T

(dV/dD)/(107% cm3+g !*nm™)

(9]
T

0 5 10 15 20
Pore diameter/nm

B4 Mg(OH), F: ih 1AL A1
Fig. 4 Pore size distribution of Mg(OH),

5, SR S Pos e MR K BLORM 1 h), 7257
B LR AR b A A KR VR 2 R AN IR 2
K P (WL 5(a))o BEAE SOV HIEEST (3 h), XL K
JIT UG A A R ERIREE R, [N AE AR AT RE M 42
BT FA KKK (LB 5(0)). 24 S W ] IA £
24 h IV, KEGKE A QAR RBHARE M, (HUL Bk
ARG FEBA (I BT 5(c))o =5 S BN TR IK 1] 48 h I,
TERCT 854 e (1) 3D HR G5 (WL 5(d))e
FESER A R A b, ASCHEE IR T SAMs 5
T HAHE Mg(OH), MERIE ALK 6(a)).
Mg(OH), TERIIIE G R KRBT LAy ik 3 b
- SINI7- SUN NG o8 S UR S IS ERESUN R e M2
Bz, 75 Mg(OH), ¥R /8 55 5 £ Jie xt



738 A G EE R

2013 4E3 H

- A
B 5 NGRS Mg(OH), #:4h ) FESEM 14

Fig. 5 FESEM images of Mg(OH), obtained at different reaction times: (a) 1 h; (b) 3 h; (c) 24 h; (d) 48 h
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Fig. 7 Effects of magnesium source on 3D spherical structures of Mg(OH),: (a) MgCly; (b) MgSOy4; (c) Mg(NOs),; (d)
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Fig. 9 FESEM images of MgO with micro-spherical structure:
(a) Lower magnification; (b) Higher magnification
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