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Fig.1 Schematic diagram of Li-ion battery model
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Table 2 Parameters used in electrochemical-thermal model
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Table 1 Expressions for calculation of different overpotential

Eqn.
Overpotential Calculation expression I\?
0.
Concentration | oRT 2
. ff Ci
overpotential 51T F k3" ey ax' dx (16)
electrolyte
Concentration
. 1038,
overpotential - 7_[ = 1o Wt = Uy, ) (17)
i
solid phase
Ohmic 1
) —*J.(kzeHV‘/’],iV‘Pz,i +klerfv¢l,iv¢2,i)dx (18)
overpotential J
Activation 1 (3e,
. - 7.‘.71 Jloc,i ((pl,i - ¢2,i - Usurf,i )dx (19)
overpotential i

J is discharge current density.

Model E1 &,; L/um R/um

cini,z/(molfnﬂ) cmax/(mol~rn73) cini,,/(molfn*}) a,, a.

Toy/K  F/(C-mol™)

Negative 0.55 0.33 34 3.5

Positive 043 0332 70  0.0365
Seperate 0.54 25
Electrolyte 1200
Nce 12.4

Pcc 20

31370 26037.1 0.5 298.15 96487

22806 501.7 0.5
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Polarization characteristics of lithium ion power
battery based on electrochemical-thermal model

LI Shu-guo', Al Liang™?, JIA Ming" >3, CHENG Yun', DU Shuang-long', JIANG Yue-hui'

(1. School of Metallurgy and Environment, Centre South University, Changsha 410083, China;

2. Aihua Group Co., Ltd., Yiyang 413000, China;
3. Hunan Provincial Key Laboratory of All-Solid-State Energy Storage Materials and Devices, Yiyang 413000, China)

Abstract: An electrochemical-thermal model was developed to quantitative analysis ohmic polarization, concentration
polarization and activation polarization of positive and negative electrodes at different discharge rates. The results show
that concentration polarization of positive is the main constituent part at the beginning of 1C rate discharge, which also
shows the biggest fluctuation range. Various polarizations change less in the middle of 1C rate discharge, but at the end
ohmic polarization and activation polarization of negative rapidly increase. Concentration polarization of solid phase in
positive electrode increases dramatically to 715mV at the end of 8C rate discharge. The aggravation of activation
polarization is the main cause of large polarization with discharge rate raised, and the activation polarization of negative
electrode is worse than that of positive. It is effective to remit activation polarization of negative by reducing particle
sizes of negative electrode.
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