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Abstract

Li-Cu alloy was electrodeposited from [EMIm][TFSI] with N-methyl-2-pyrrolidone (NMP) contain-
ing mixtures of LiTFSI and Cu(p-0Ts).. The cyclic voltammetry for Li-Cu alloy indicated that the Cu
frame could maintain stable when Li dissolved from the Li-Cu alloy. The charge-discharge perfor-
mances of Li-Cu/LiFePO, cells showed good stability with the specific capacity of 138.96 mAh/g
after 20 cycles at 0.2C. The EIS and Tafel curves proved that stable SEI layers were formed after
the fourth charge-discharge cycle or being immersed in the electrolyte for 3 days.
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M A7 LITFSIAI Cu(p-0Ts)2 1 1- 2. 33 - F ZE DK XU = 5 BB YU Jbe 2h AN - FR BRIt g e R SR R P R
FIRH T Li-Cudr €. 53R ZMRAES, HULiMLi-Cud 4 FERE, B FRCuE IR DU E .
Li-Cu/LiFePO, B it I FE R WA B 24 PLO.2CHIME R A 20 MBI LS, eI LA BT fe e fREF
#£138.96 mAh/g. FEALZ:PHTTIE AL IE/R dh AR BHFE 20 DA Fe OB AE 36 J5 B 7E F AR P IR
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18748 Li fE A Li st uiebA B KRN FH [2]-[5].  H T8 Ha RRT F fifd ot 55 1 22 18] ) B4 b JIES (SEL i)
IAELE, FTDUMEAR Li 75 PR B3 50 — BRI U TR URNE il AT A 204 T Li B dd it r=2E[6]. Rk, K
BT 5T 4 e AT 78 F A R T TR B S0 B 1 SEI B, A0 Tk e — [ 47K 3845 0 L AR I3 P 2 P RV ) e A
WM B NFI[7]-[11]

SKH Li &4 FFE R DA R0 ol il R i SEN AR e 1t @i e Li 5isik sz EE Y
HzJE, FTUARRACE R Li BOVEPE A Rl B bl 5 s i on S I 0 ARVE RS OB W IRV R N & B AE
Li S T CEA AR S M 28, 76 Li A AR AT TR 2 A mT DU S 3 Li &z it 0 7= A2 [12] [13]
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EAil#E Li J5 3 80N 78%I1) Li-Cu & & AE N HIb UARA kL. FRERBCATERRIR LI TE, TrIR — L BRANERIR
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Figure 1. Cyclic voltammograms of Li-Cu alloy coatings in
the three-electrode cell with commercial electrolyte of Li-ion
batteries. Scan rate: 10 mV-s *. Temperature: 298 K. The in-
set graph presents the anodic polarization curve of pure Cu in
commercial electrolyte. Scan rate: 1 mV-s *. Temperature:
298 K
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Figure 2. The charge-discharge performances of Li-Cu/LiFePO4 cell: (a) The charge-discharge curves of the first three
cycles; (b) The relationships of discharge capacity and coulombic efficiency versus cycle number
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Figure 3. SEM images for the surface of Li-Cu alloy anodes (a) before and (b) after 20

cycles
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Figure 4. The cycling performance of Li-Cu/LiFePO4 cell at
different charge-discharge rates
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Figure 5. Impedance spectra of Li-Cu/LiFePO, cell after se-
lected cycles
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Figure 6. Equivalent-circuit model of Li-Cu/LiFePOy cell
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Table 1. Impedance parameters obtained from the simulation

1 RUEREREH

T EL Re(Qecm?) Rf(Qecm?) Ret(Qecm?)
1 1.087 79.85 2.90
2 1.853 284.10 33.43
3 1.041 426.00 150.23
4 2.281 549.33 34.77
5 1.332 544.00 12.26
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Figure 7. The steady state polarization curves (Tafel curves)
of Li-Cu alloy electrode for different immersion time in com-
mercial electrolyte
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Figure 8. The equilibrium potential (Eeq) and exchange
current density (i0) of Li-Cu alloy electrode for different im-
mersion time in commercial electrolyte
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