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Effect of Glucose on the Performance of Li;,Nij13C0¢:3Mnys0,
Synthesized by Sol-Gel Method

WANG Li-Zhen™"? XU Yong' FANG Hua' GAO Hai-Li'
('Zhengzhou Institute of Light Industry, Zhengzhou 450002, China)
(Key Lab of Surface and Interface Science, Zhengzhou 450002, China)

Abstract: The cathode material Li;,Nij;3C0013Mny50, was synthesized by sol-gel method modified by glucose as
carbon source. The structure, morphology and electrochemical performances of the as-prepared sample was
studied by methods of XRD, SEM, EDS, BET, Laser Particle Size Analysis, cyclic voltammetry, galvanostatic
charge-discharge and AC impedance. Test results showed that the distribution of particles became uniform and
the sizes became smaller for the modification by glucose. The Dy, decreased from 11.56 to 9.94 pwm. The specific
surface area nearly doubled. The initial discharge specific capacity at 0.2C reached 183.4 mAh-g™ and 211.6
mAh-g™ after been activated by 0.05C for blank and compared groups, respectively. The capacity at 2C retained
62.2% and 77.6% of that at 0.2C for the two samples, respectively. After 50 cycles at 1C, the discharge specific
capacities retained 133.3 mAh-g™ and 173.6 mAh-¢™, and the capacity retention rates were 95.1% and 100% for
the two samples, respectively. The initial irreversible capacity loss was reduced for the modification by glucose.
The rate performance and cycle stability were obviously improved. The impedance of charge transfer and
Warburg, and dispersion effect of the electric double layer were decreased. The crystal structure of the sample

stayed unchanged.
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Table 1 Elements content of samples

%

Element LMO LMO/C
C 1.90 3.67

0 33.65 30.86
Mn 40.09 42.80
Co 13.57 11.80

Ni 10.79 10.87
Totals 100.00 100.00
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Fig.2 SEM images of LMO (a) and LMO/C (b)
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ampe ol pm orpm o (em®-g™) size / nm area / (m*+g™)
LMO 3.69 11.56 45.56 2.59x107 24.62 1
LMO/C 4.66 9.94 35.81 7.12x107 13.61 2
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Fig.7 Equivalent circuit diagram
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Table 3 Values of equivalent circuit component

Qu

w/

R,/ (Q-cm? R/ (Q-em® o/ (°

( 7) Y(. / (Q—l ey (,m—z ) n f ( ) (Q—l . S(i,S . Cm’z) ( )
LMO 4.212 1.298x107° 0.723 9 188.3 2.251x107 24.850
LMO/C 4.173 1.019x107° 0.755 8 133.4 2.338x107 21.978
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