52665 oM Ml 1k 2 2% il Vol.26 No.9
2010 4£ 9 CHINESE JOURNAL OF INORGANIC CHEMISTRY 1623-1628

EREEEFARNHEENS AL FREBRLFERE

Fhedh RARRY RAR FFIT K F
(AFMEMR K FHHAFERERFR A 210016)

TE . W IR AR R AT A A JE B T A TR A R B TR [ SRR Y (LD ), X -5 AT S (XRD) A0 L A AR S 4T
AMETIR)I IR F2 W] | 24 42 Jad 8 1928 (L% LDHs (M BRES M4 B R AL 4 Pk B LU AR WY = 0 43 o 88— 1 i 28 3 A ek
PR 250 A AL T R R P VAR P R B A T R I AR I T M 5 =0 &R B T A A s R i AR
Co-Al LDHs 75 1 A-g™ MUHL V% B F A8 i3k 5] 447 F-g';Co-In LDHs 5 Co-Cr LDHs W E AT AR 45 119 478 R R i 14 1 v 28 o,

K. MAHRAEGS,; WEEA LY, Co-Al; Co-In; Co-Cr
RESZES . 0646; 0614.8172; TM53; TM912 XERERIRAD . A MXEHS . 1001-4861(2010)09-1623-06

Preparation and Electrochemical Capacitance Performance of Co-Based Layered
Double Hydroxides with Different Trivalent Metal Cations
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Abstract: Co-based layered double hydroxides(LDHs) with different metal cations in the host layers, were prepared
by modulating the composition of trivalent cations. The Fourier transform infrared (FTIR) spectra and X-ray
diffraction(XRD) patterns of the as-prepared samples indicate that the changes of the trivalent cations in the host
layers have a great influence on the structures of the LDHs. The results of the electrochemical tests also present
some differences. The different trivalent cations of Co-based LDHs have a significant impact on the effective
potential work window, which also can influence the stability at large current density and capacity retention
characteristic in cycle test. Due to the different roles of divalent and trivalent metal ions on the electrochemical
performance, Co-Al LDHs has a specific capacitance of 447 F-g™" at the discharge current density of 1 A -g™; Both
Co-In LDHs and Co-Cr LDHs have better cycle stability and capacitance behavior than Co-Al LDHs.
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SR N T 03 R B 22 18 0 A 40 mL (K R EEA
TN BELE R B P T 2E AT 2 b, JR4ERRRE A R
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Fig.1 FTIR spectra of different LDHs
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Fig.2 XRD patterns of different LDHs
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Fig.5 Charge/discharge curves of different Co-based LDHs at different current density
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Table 1 Capacitance performances of different LDHs

Characteristics of capacitance at 1 A-g™

Capacitance retention rate

Potential Effective range Charge / Discharge / Coulomb At large current Cycle test
window / V A% (F-g™ (F-g™ efficiency / m density
CoAl -0.1~0.5 0.35 481.5 447.0 92.8% 84% 99%
Coln -0.2~0.5 0.50 161.0 159.1 98.8% 80% 99%
CoCr -0.1~0.5 0.45 79.3 71.5 97.7% 91% 96%
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