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Aluminum Foil for Lithium-ion Battery Current Collector

Tetsuya Motoi*, Hiroki Tanaka® and Osamu Katoh*
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Fig. 1 Schematic schematic of a lithium-ion battery LIB cell.
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Fig. 2 Schematic showing of a LIB containing an
intercalation cathode on an aluminum current
collector, an electrolytic solution containing a
lithium salt, and a graphite anode on a copper
current collector.
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Fig. 3 Tensile strength and conductivity of the developed
aluminum alloy foil for the LIB current collector.
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Table 1 Mechanical properties and conductivity of the aluminum alloy foils for the LIB current collector.

Al Mechanical properties Conductivity
0
Y TS (MPa) | YS (MPa) EL (%) (%IACS)
Development foil A730H (1100) 290 250 4.0 56
P 1C32 (IN30) 230 200 45 58
1N30 185 165 45 58
Conventional foil 1085 180 165 5.0 60
3003 270 240 3.0 47
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Fig. 4 The surface profiles of aluminum alloy foils for the LIB current collector.
(a) Advanced Surface Profile Aluminum Foil (Developed)

(b) Plain Aluminum Foil (Conventional)
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Fig. 5 Repertory of the ASP aluminum foil.
(a) Ra: 0.3 um, (b) Ra: 0.6 um, (c) Ra: 1.2 um
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Fig. 6 Adhesion improvement of anode materials by the
ASP aluminum foil.
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Fig. 7 Resistance component measurement result by the
electrochemical impedance spectroscopy, EIS.
R1: Contact resistance
R2: Charge transfer resistance due to an
intercalation reaction of the lithium ion

44 [ [ [ [

—— ASP aluminum foil

e e Plain foil

P
=

s
=)
T

\\\§<;\!“*X

©w
=

Voltage /V vs. Li/Li

@
S

o
e

0 20 40 60 80 100 120 140 160
Capacity/mAh/g

30

Fig. 8 Discharge curves of the current collectors using
“ASP aluminum foil” and “Plain foil” .
Cathode : LiCoO,, Anode : Carbon,
Charge : CC/CV ;42 V ;05 C; 0.05 C Cut-Off
Discharge : CC;30V:1C,2C,3C,5C
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Fig. 9 Outward appearance of the carbon coat foil and
the typical cross section.
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Fig. 10 Surface profile of the carbon coat foil.
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Fig. 11 Discharge curves of the current collectors using
“Carbon coat foil ” and “Plain foil”.
Cathode : LiMn2O,4, Anode: Carbon,
Charge : CC/CV; 42V -02 CA
Discharge : CC; 275 V; 02 C,1C,5C,10C, 20 C
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Fig. 12 Conceptual diagram of the shut down function of
the carbon coat layer.
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Fig. 13 Collaboration foil development for the battery
performance improvement.
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