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Preparation and characterization of electrodeposited porous
Mg(OH), thin films at room temperature
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(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Electrodeposition process of Mg(OH), on SnO, coated glass was studied by cyclic voltammetry and
chronoamperometry in 0.1 mol/L aqueous magnesium nitrate solution at room temperature. Characterization of
morphology, phase, optical properties of the porous Mg(OH), thin films was carried out by FESEM, GAXRD and
UV-Vis. Results show that the thin films have (011) preferred orientation. The number of secondary nucleation
increases with the increase of applied potential or solution pH. The average transmittances of the porous Mg(OH), films
deposited at —1.2, —1.3 and —1.4 V over the visible region (390—780 nm) are 90.21%, 69.39% and 47.12% respectively.
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Fig. 1

Cyclic voltammetry of Mg(NOs), on SnO, coated

electrode at scanning rate of 10 mV/s
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Fig. 2 Chronoamperogram of Mg(OH), electrodeposition:
(@) 09 V; (b) 1.0 V; (¢c) -1.1 V; (d) -1.2 V; (e) -13 V;
H-14V
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Fig. 3 SEM images of electrodeposited Mg(OH), thin films (Mg®": 0.1 mol/L, 7=298 K, ¢=—1.4 V, =30 min): (a) pH=3,
deposition for 300 s; (b) pH=3, deposition for 30 min; (c) pH=4; (d) pH=5; (¢) pH=6; (f) pH=7
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Fig. 4 FESEM images of electrodeposited Mg(OH), thin films (Mg®*: 0.1 mol/L, pH=5.0, T=298 K, =10 min): (a) —1.1 V; (b) —1.2
V; (¢) —1.3 V; (d) —1.4 V; (e) High magnification image of Fig. 4(d); (f) Liquid-gas interface
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Fig. 5§ XRD pattern of electrodeposited Mg(OH), thin films
(Mg”: 0.1 mol/L, pH=5, =298 K, p=1.2 V, =10 min)

24 HFMR

Kl 6 Brom I AEAS [ LA B ol % HE 1K) Mig(OH), T 5
PIERAM-RT WS . & 6 mIAI, FEDTARI R ] 2
310 min 1, PO —1.1 V FI-1.2 V AT
DLYEE FE 9 (390~780 nm) ¥ T 345E il ok, 73 ilA
101.1%H1 90.21%. HA 4P i3 A -1.1 V I, 4%
KAE 340~680 nm 2 [H]if, Mg(OH),/SnO, & & i)
RS ST SnO, WEMIE %, XAReEH T
Mg(OH), ¥ i 5L EE AL/ 7 1GR3 R Y X SnO, AR
A WSV . (HE R 4@) A4, shi
2% RIS Rk 2 JiC A 7 8 Ao DAL, il JEL R
1 HL¥ 57 5 T BRI IR I 43 A G e 1 1 32 A
& — DR E TR TR HAR B3 2% (1 e
7E AT WOGTE N IR 38037 0 22530 8 69.39%(—1.3 V)
H147.12%(—1.4 V). Mg(OH), JH AR 55 B Toidi
MR Bl 3, I BRTE B2 (5.7 eV )iz KF
SnO, 3 HLIEE 1w Y o

300 500 700 900 1100
Wavelength/nm

6 Mg(OH), #i L5 b= WOtk

Fig. 6 UV-Vis spectra of electrodeposited Mg(OH), film:
(a) Blank SnO, coated glass; (b) —1.1 V; (c) 1.2 V; (d) -1.3 V;
(e)—-14V
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