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Preparation of Magnesium-Aluminum Layered Double
Hydroxides by Electrodeposition of Salt Lake Bischofite
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Abstract: The preparation of magnesium-aluminum layered double hydroxides (MgAI-LDHs)
from industrial bischofite by-products in salt lake region was achieved via electrochemical
deposition method, with systematic investigation of deposition parameters. The structural and
properties of the products under different conditions were investigated utilizing X-ray diffraction
(XRD) , scanning electron microscopy (SEM) , Fourier transform infrared spectroscopy (FT-
IR) , and other analytical methods. The results show that MgAl-LDHs materials with regular
morphology can be prepared by electrochemical deposition method. The product under the
condition of large current density will undergo severe agglomeration. Under lower electrolyte
concentration conditions, the interlayer spacing of products increases, which is beneficial for
crystal growth. Excessive Mg and Al mass ratio is not conducive to product formation. The
preparation process of products involved layer-by-layer detachment near electrode plates, where
interfacial supersaturation influenced crystallinity.
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Fig. 3 XRD patterns of products at different current
densities
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Table 2 XRD analysis results of product LDHs under different current densities

FL W% 5 /(mA - cm™)

s ] S8
10 12 13 14

20/(°) 11. 086 93 11. 052 02 11. 065 01 11. 136 14 10. 992 35

(003) d/nm 0.797 4 0.799 9 0.799 0 0.7939 0.8042

FWHM/(°) 1.852 12 1. 899 41 1.743 82 1.68517 1.789 38

26/(°) 61.240 37 61.178 03 61. 18567 61.326 67 61.062 35

(110) d/nm 0.1512 0.1514 0.1514 0.1510 0.1516

FWHM/(°) 2.362 47 2.173 74 2.032 36 2.25027 2. 181 61
5.0 Co GBS0 F B0 P DL - B2
26 W R BB I O 10 4 L 5 R 1 2
B K 2 00 L2 1 A S T ) T
2% BUNRRE R B SMH7 45 52 581 5 77 SEM
F1s) AR A VB 26 T L SR R
1al {50 SR W BB 6 2 i U
| TR TR A MU R e S A

TR TR TR BRI R 77 1 B

12
B E/(mA-cm™)
4 BEREESFURENXR

Fig. 4 Plot of product mass versus current density
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Fig.5 SEM images of products at different current
densities
(a)—12 mA/cm?; (b)—14 mA/cm®.
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Fig. 6 XRD patterns of product LDHs under different
electrolyte concentrations
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Table 3 XRD analysis results of product LDHs under
different electrolyte concentrations
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Fig.7 SEM images of product LDHs under different

electrolyte concentrations
(a)—0.2 mol/L; (b)—0.3 mol/L.
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Fig. 9 XRD patterns of electrodeposition products
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Fig. 10 FT-IR spectra of electrodeposition products
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Fig. 172 EDS-mapping diagram of electrodeposition products
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