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Fig. 1 Schematic diagram of thermo-electrochemical study on LiNi, sCo,Mn,30,/Li battery
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Initial discharge curves of LiNijsCoy,Mng30,/Li
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Table 1 Initial discharge capacity of LiNijsCoy,Mng30,/Li

batteries at different temperatures

Initial discharge specific capacity/(mA-h-g ")

Rate 30°C 40 C 50 C
0.2C 192.9 190.4 182.9
0.5C 178.8 174.0 164.3
1.0C 175.5 169.0 162.7
2.0C 168.5 164.2 155.2
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Fig. 4 Change curves of heat flow and voltage with time of LiNijsCo,,Mng30,/Li batteries at 30 ‘C: (a) 0.2C; (b) 0.5C; (¢) 1.0C;
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Table 2 Thermodynamic parameters for LiNiysCog,Mng;0,/Li batteries under different conditions
Temperature/ Rate qch/ nch/ A er(ch)/ qdis/ ndis/ A er(dis)/
T mJ (107> mol) (kJ-mol ™" (mJ) (107 mol) (kJ-mol ")
0.2C —53.40 1.84 -2.90 -92.50 1.78 -5.19
0.5C —149.69 2.10 =7.13 —127.65 1.90 -6.72
30
1.0C —209.03 1.92 —-10.85 -166.24 1.73 -9.61
2.0C —308.16 1.65 —18.63 —266.01 1.45 —18.35
0.2C —159.55 1.93 —8.26 -96.74 1.82 -5.32
0.5C —178.34 1.75 -10.19 —195.36 1.71 —11.46
40
1.0C —291.08 1.93 —15.06 —212.82 1.72 -12.38
2.0C —404.81 1.94 -20.87 —362.38 1.71 -21.20
0.2C -170.69 1.70 —10.06 —132.11 1.62 -5.31
0.5C —144.45 1.62 -8.91 —224.38 1.60 —6.72
50
1.0C —229.10 2.13 —14.07 —299.54 1.87 —6.61
2.0C —465.48 2.30 —20.26 —502.58 1.94 -25.91
ch: Charge; dis: Discharge.
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Fig. 7 Amount of heat on LiNigsCo,Mng;0,/Li batteries at different conditions: (a) Change curve of rate with amount of heat; (b)

Change curve of temperature with amount of heat
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Thermo-electrochemistry on LiNiysC0¢,Mn 30, cathode
material for lithium ion battery

XIAO Zhong-liang, ZHOU Qing-qing, SONG Liu-bin, HU Chao-ming, LU Yi-peng, CAO Zhong

(Changsha University of Science and Technology, School of Chemistry and Biological Engineering,

Hunan Provincial Key Laboratory of Materials Protection for Electric Power and Transportation,

Changsha 410004, China)

Abstract: The electrochemical-calorimetric method was adopted to study the thermo-electrochemistry performance of

lithium ion batteries in which LiNijsCoy,Mng;0, acted as cathode materials at different ambient temperatures and

charge-discharge rates. The results show that the discharge specific capacity decreases with increasing the

charge-discharge rates and ambient temperatures. At 0.2C, the heat flow of the batteries increase slowly and appear a

plurality of exothermic peaks, but at higher charge-discharge rates (0.5, 1.0 and 2.0C), the heat flow increases rapidly and

only an exothermic peak appears at the charge and discharge stage, respectively. Through investigating the thermo-

electrochemistry, a series of thermodynamic parameters of lithium ion batteries during charge-discharge process, such as

the amount of heat, enthalpy change of chemical reaction (A,H,,), entropy change of chemical reaction (A.S,), are

achieved.

Key words: LiNijsCoy,Mng;0,; electrochemical-calorimetric method; thermo-electrochemistry; thermodynamic

parameters; lithium ion battery
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