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Abstrac:t The EB of Li/g)(jl batteriGS( 3. 6V/1L 2Ah) werem easured atvarous SOC i the frequency range oo kHz~ smHz [t was
found hat heEIS altered wit strong regi jarity during the discharg§ wh ich extemalized the wo sanicircles hecan ng hgger gmdua]l}f
as we]| as e secondary sam icircle drifting€ upwards gradually It is Possible 10 use the EIS alter characteristics r estinatng the cell’s

SOC Themost nfpmative parameters or he SOC test n he reg‘pn40% ~ (O are the Inz*,

pont of an EIS

bg(Z") and Phasg” on the extrame
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CLC number (k46 Docum ent codg A

The poblan of the Predicted avaijlable remain npg
capaciy monioring hy a ¢ inpedance is an inportant
aspect of the Prinary and secondawy cells" ¥ W ith
the assumption that the anode |ithjum electrode mejts w
nifom]y Juring d schamge with a snooth surfice and its
contripution to the mpedance of cells © not great and
may he ignor§ In ths pape,r the cells’ EISwere tested
atactve state after each discharg€e w ihout the effect of
the Passive fiin on the anode |ih im electiode

1 ExpPerinenta]

The electoyte of the Li/S)Czl celswasq 2 moj
L LAC]/S0C] and aboutsy; ). The ERS meas
uran ents were perfomed on an Auvolah Electtochan i
ca] Station with smV amp [itude at open potentia] after
varjous anounts of chaige had been ramoved The cells
dischar@ed on330 ) load Atleastg h was allowed ©
elapse {or diffusiona] processes within the cel]l © be
cane canpPlted hefore the canmencenent of the a ¢
exp erim ent And the basic mpedance parameters were
then analysised with he cellsSOC  ncluding the Ohm-
ic resistance R Phase 6*, the 1(g( 7 ), @s we]] as
the magnary m7° and rea] ReZ constituents of fe
impedance at the extrane pomtofE IS

o) . 20070222
(1977 ). , ;

Article ) 05296579 (2007) SI-0218-02

7 Results and discussion

The EB of the cels atdifferent SOC

In ﬁg’ the mpedance spectra at the varjous §)C
differed hyroughout te whole =g () 10 100%. At
100% &)Q the lae sanicicle corresponds 10 the re
sistance of the Passive film fomed on the surfice of
lithitm And the effect of Passive filn was not detected
mostly atg7y; ~0% SOC The passive fijin was hra
ken— down when the currentpassed tough, te anode
and cathode electrodes of the ce]] And so the dianeter
of e san circular on h 8h frequencym i shed consid
ermbly at first The dual semicjrcu hr shape was majn.
tafned more or Jess throughout he regon W ith he
LC decreasinz%y the second sam circujar hecane hig€
ger and bige’r as we]| as shifted upwards gradually
The characterstic of the first and second semicjrcular
on impedance spectra gives one chance 10 use this wo
semicijreular for predictng ) The enlarged part on
hB8h frequency range s shown as the [itte f{Rare n
Fig 1 The way the inpedance characteritics alter
brings a chance o use the inpedance Phase” , m7
and [8( Z') fordeeminng the HC of lihium thic
ny] choride
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2.2 The dependences of the inPedance param e
ters on ce [’ C

As shovn n Fi®  the dePendences of the mped
ance lcg( 7 ) InZ' and Phas(” are phetercorrela
tors of the ce[]'sDC And there is an Ohvpus canmon
point fran the dependences of iz P& Z ) and
Phas®” that his three impedance parmmeters hecane
mncreasing considerah [y when the ce]ls SOC s> 4004
( dout4gomAh capacity, And in s newal of
40% ~004, the cells SOC is Possible 1© estinate use
mZx 1og( 7 ) and Phasg” at the extreme point of
impedance spectra At 405 SOC  he cells SOC is
difficu]ty 0 detem jne due 0 the ahsence of ohvpus
change i the nformatve parmeters Here the de
pPendence diffrs Jarg€ely fram pape&“"ﬂ’ which is Pos.
sible due 10 the differentmanufacture and ingredient of
the inpedance parameters n this experinen t
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3 (Conclusions

The inpedance spectroscopy may n princF be
used for estmatng )C of a Ly SOC] batery To do
1hi’S tePpassive fiinmusthe removed at first And he

Yeib!, EPHE

inpedance InZ*’ 1og( 7 ) and Phasy” on the ex
treme point of an npedance specttum can he employed
for the pattery as the mfomatyve Parmmeters pr Jeer
m nng the cells 4015 OC
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