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The Quantitative Evaluation of Anode Thickness Change for Lithium-ion Batteries
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The Schematic View of a Lithium-ion Battery.
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The setup of the electrochemical dilatometer.
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The measurement result of graphite electrode height
using thickness measurement method.
(a) Height change vs. charge/discharge cycles.
(b) Potential change vs. time.
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The measurement result of graphite electrode after 1
cycle.
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HSIZRTEBY, AT —VREEPEIT 2 LS NLE
P BV THRVERIDE DB S 1, JERECEEE O X A%
fLLCw7ze BRI LAERD, BAD)F I AL 25—
L= a VICEAEAT = VBEOBIIRE TV L DL E R
5N b, MEMTLFEOBMICEIBM S NIz, TLERD
ISR ICHE TH > 720 S SICEBOIERZ(LOMA S5 H
L 72 RR R L A 7 — DAL E N & i 012 & g L
ThbE FEAT—IVBETORREREE LEALTR S,

SR ERBI VBRI, HEOITE A EHEHGTE
HHENTWDS I Z, cHNCEN S &7z RERHmE 13 19 % v
TWD I Ensh, HEHEE N —%d 2 WEEIEL D
DEHEHE NG, —)T, BIRERICHE L CEwE o fmmE
ALLIAMMZ D BB EARAT D D2 R, EMICEH STV EH NS
PE—BEORMWLRELCHFEST LY, SEIGEWE % &
LB H A RA: F B & [N E Ch - 72720, B
fHEE#ELDDEEZLNL,

WERTHZOWUEIZONWT S, EBEOFEEL—HTr2 L%
BT 5720, TEA 7 OVERER L 72 BARIE A Ol e i & & Of
&, FTWEZOBEBEIHOSEMEE K612 FNEIURT .
FMASTHEMOBBIERZ, HBCIETHER T HOEMRE
ATHD, BBPLOBEEMD OIEWEIEA % WE L 72 SEM
BEE X, WEGRERITFEY L T24%E O BRIE AR
g sz,

30
= N
220 ﬁfg\
CIRANENT
S ;%\Q
= v
©
I 1)

%9 2000 4000 6000 8000

Time [min]
X6 JEARMEEIC L RGERIER R L OB
SEM 4

(A) ZhERr  (B) FeltiEtk

The graphite electrode measurement result and the
SEM image after charge and discharge cycles.

(a) original (b) after the charge and the discharge
cycles.
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The result of the electrode height measurement by the
thickness measurement technique using a conventional
foil.

(a)Height change (b) Capacity change
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The enlarged view of the discontinuous height change
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The measurement result of the Si based electrode
height by the thickness measurement technique using
the high strength copper foil.

(a)Height change (b) Capacity change
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The graphite electrode measurement result by the
thickness measurement technique and the SEM image
after the charge and discharge cycles.

(a) original (b) after the charge and the discharge
cycles.
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