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Electrochemical Analysis and SOC Estimation Techniques by Using
Extended Kalman Filter of the Non—aqueous Li—air Battery

Chang-O Yoon!, Pyeong-Yeon Lee!, and Jong-Hoon KimT

Abstract

In this work, we propose techniques for estimating the SOC of Li - air battery. First, we describe and explain
the operation principle of the Li - air battery. Energy density of the Li - air battery was compared with that of
the Li -ion battery. The capacity and impedance value of the fully discharged voltage is analyzed, and the OCV
value for SOC estimation is measured through the electrochemical characterization of the Li-air battery.
Estimation value is obtained by SOC modeling through extended Kaman filter and is compared with the
measurement value from the Coulomb counting method. Moreover, the performance of SOC estimation circuit is

evaluated.

Key words: Li-air battery, SOC estimation, Modeling, Energy density, Extended kalman filter, Coulomb

counting method
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TABLE I
COMPARISON OF OCV, ENERGY DENSITY LI-ION
BATTERY AND NON-AQUEOUS LI-AIR BATTERY"

C/LiCo02
3.8
387

1,016

Li-air(Non-aqueous)
3.0
3,458
6,170

OCV(V)
Wh/kg
Wh/L
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Fig. 1. The internal of Non-aqueous Li-air battery.

2 793

d 248217171 9
= g S, 3d ARE Sl g E F

A=

ot o] Fasith siHE #El Al Z=El(battery
management  system; BMS)E E3 A A
(state-of-charge; SOC)ol w3t ARE A3 HI/|E

skal AREAbl Al A sfjFolof R A ek SOC F
%! 04?7} 2 g 38t

B =FoAE Liqair ¥lE e SOC +4
dglo] Exolty Li-air HlE2le] UF +x
dojd o e, Rded JITS vA=
A EARAS AT SOC 80%FH 40%7H4] 7
149 (open circuit voltage; OCV)S 3t 3 QX}%
2 (extended Kalman filter; EKF)E #-&3] SOC #
AFA 2 (Ampere  counting) ¥ W] 2 &}o]
9_'}% gelsta wde] A5S A3

4

2. H|=A Li-air tiE{2] |2 ¥ 3

2.1 H|=A Li-air tiE{2] S=rz]
2% 18 H$A Liqair #iE 2o Wi=olth nl=A
Li-air ¥lE2]lE Li 9% =, ¥ ds)dy) enol

Zul2 gdo] Wil thFAed F7] FoZ o] FojA Q)
th Li 5% FolMEs 2 ()3} o] ko] Aot}
Li—Lim +e (1
Litol Azke )t E2j2 w Azxke )7} A2 E
FHE) B Foll =estal A (2)9F 22 dhgo] U
j2a=s
2Li + O,— Li, 0, @)

% &% 29 BEEF ol§# SOC FH7Y 107

=

500 I I I
1
i /1,000 Whkg,
__ 400 - ! future Li/air
8 1
= :
o 290 ' 400 Whikg, |
(2] 1 S
= i future Li-ion
= 200 [- :
= i
a 1
100 |— ! 200 Wh/kg, current —
j state of the art Li-ion
5 1 | 1 1
0 100 200 300 400 500

Battery pack weight (kg)

Fig. 2. Driving range and battery weight for different
cell-level specific energy values™.

Fig. 3. The experimental conditions of the Non-aqueous
Li-air battery[4].

TABLE I
THE EXPERIMENTAL CONDITIONS OF THE
NON-AQUEOUS LI-AIR BATTERY™

Electrolyte IM LiPF6 in EC/DEC
Cathode KB : PVdF (60 : 40)
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Fig. 8 Two resistance(R;,R 4;) in equivalent circuit model.
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Fig. 12. Comparison between the measured voltage and the
estimated voltage.
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Fig. 13. Error between the measured voltage and the
estimated voltage.
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