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Study on preparation and electrochemical properties of three-dimensional

interlayer-shaped nanoporous Cu/Cu,Sn,/Sn composite electrode with

bimodel pore size distribution
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Abstract ; Three-dimensional (3D) nanoporous copper current collector with bimodel pore size distribution was
fabricated by dealloying of Al-35Cu alloy, and the three-dimensional interlayer-shaped nanoporous
Cu/CuySns/Sn composite electrode was obtained further by chemical deposition of Sn on the surface of 3D
nanoporous copper, in which CugSns transition layer could be formed via quick reaction between Sn and Cu.
Subsequently, the electrode was characterized by electrochemical performance testing. The results showed that
the initial discharge specific capacity was 2. 53 mAh/cm’ and the charge specific capacity was 0. 43 mAh/cm’
at a current density of 0. 1 mA/cm’. After 300-week cycles, the discharge specific capacity was still
0.159 mAh/cm’, the charging specific capacity was 0. 157 mAh/cm’, and the capacity retention rate was
36.5% , which indicated that the electrode had excellent electrochemical performance and had potential appli-

cation prospects in the next generation high performance lithium ion battery.
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Fig.1 The FESEM images of 3D nanoporous
copper current collector with bimodel pore

size distribution
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Fig.2  The FEXRD patterns of 3D interlayer-shaped

nanoporous Cu/CuySns/Sn composite

electrode with bimodel pore size distribution
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nanoporous Cu/CugSns/Sn composite

electrode with bimodel pore size distribution



WRE, % Z % NILEKE R K £ I Cu/CugSny/Sn & & W 5] & B 3 i b B AT 5 - 87 -

1, B, 280020 FI Wik Fp 2 R 5k Sn, H
H T L 4R Sn 5 Cu 42 il 4 3 7 T2 B
T CugSng A, 3% — 1o 5 B = 2 AL A% e J2 IR 9h
HKZFL Cu/CugSns/Sn A HMRIE R L. F
K2 FE3 AR, s TR R I 2 A R
AR T = ek Z AL SE AR S R R AR R
XUALAE JE T Z5 4 5 T s Tt T B9 AL A DRt (45
JRFEHE, FEERFLR AT 3SR

4B 5 R EDS #E— 25 i A X FlUZ R
VIR, 26 1 2 = 4ERfLAR e )2 Rk 2
L. Cu/CuySny/Sn &G AR L2 8050 Hi 2 1
AT, Cu 1 Sn 1 5T 1 43 550053 51 R 84.90% Fil
15.10% , J5 7% b 45 51 91. 31% F18.69% .
BRI, A DAB E IRE R AR AR Sn o R, BRIk 2
FL 2 T2 AR Py 5 i o3y S A, A6 A
ANV AETE T i 3 B0 SR TE ) B L ) L, Cu #F
di FARHLAL, Cu i T Sn i & i, HTE
K 2 A CugSng AHATH GBI AFAE. H L] LA
HEWT, Cu A BEAA, CugSng SNyl 2, Sn Ry R 1H
PR,

A1 ZERILEERERMK S L
Cu/CugSns/Sn H_ 4848 6915 5%, 5~
Table 1  The chemical composition of 3D interlayer-

shaped nanoporous Cu/CugSns/Sn composite

electrode with bimodel pore size distribution

LR J e oy 4 % JE TR LBl %
Cu 84.90 91.31
Sn 15. 10 8.69

2.3 ZHENFLREEKRHAKZFL Cu/CueSny/
Sn E GHBIRHI B F RS

=4 XL IR ARG K Z £l Cu/CugSng/
Sn A KT RAL = PERE T Z an &l 4 . B
K 4a) AT LAFH H, = 4E LRI )2 R Kk 2 4L
Cu/CuySny/Sn & 5 AR TE S — Ji IR AT Hi B
FEL.3 VAN T FIAR H g, B A 13k Dt I
I N S DR D IR A S - A & 3| B N

~0.024 mA, X 0] fE & Hy T L5 — JA L
Az BT ] [ 2 F AR 5 (SEL) B 2 T R
% Li S A R I 7R/ T 1.3 V 4k
HE B A/ AR T A F T e R B i A 1 L J
7. 55 SR IR AN, 72 0.5 V A 1,48 V &b
I T BAAR U SR AR T AR RO, B R
Li R . AN 1B — gy IR R R Oy L
Sn (RPN 1k — B, A 6] LA, A2 8T AS [
Y. o — ORI, PR R dt 0 A 1) P L PR
WA P /N 55 55— T s R I AN [] 3t T 5
— AR B R AR T SET R, PRI A R A ) 06 Ao
BRI Y. PR U, Wi i T R DR PR PE RE I
ANHE S — JE i AN AR — e il 4k i B A R
BEOR B M. o — R B AR A L 7R 1.1 VA
1.9 VAR I T PR A IR I, iX R B R AR T 4Rk
JNE, B L Sz, 55 = J BAAR T I, H dak e
AR R FL TS | R W A R/INR S 5 R SRR AL
(1% F YA ) 45 T S B AR — B, il e B A DR 4F
— 3, R S i A, L AR A
PR A5AED , H R ] A R R A

Hi 1 4b) ] LU H, 25— o i 26 5 56
Rl il A 22 AR K, 3X 3R B R O
Mk Li o b, 2R i SEL I AE T KA )
Li" fH2 BRoE— i sE s e oh, ARl £ (26
— gL, 5 S = A i A 2R ) B
B RAR L iy, IX W H L ) ] 0 PR RB LT

Hi 1 4c) aT LI Y, BEAE SEHL BB IE R Y
AT, =4E9KR 241 Cu/Sn KA B AT BHI EE
B W AR B R A RN
2.53 mAh/em’, SR LA 4 0. 43 mAh/em’,
FUCRAT 28500 2. 1 mAh/em’. B AN AT 33
AR R, X AT RERE P TR B O R R
FL AR VR 10 AN 3% 1T R 70t , B LAY DR SEL
JBEEAE AR LiT . &0 150 FE I Z )5, o
P 7 24 0. 184 mAL/ em’, FEHL LL A i
0.179 mAh/em’. 34300 JE G 2 J5 iGN



" 88 2516 2018 4E9 A 4533 % 45 5 ]
0.005 A1V 5.1.9V 3.0
0.000 |
~0.005 | //_/ )
< .-
£ E
2-0.010F *
N =
00151 1%, SEI B
~0.020 } 23", ¥Sn+yLi“tye —LiSn,
475", Li,Sn—xSn+yLi +ye
-0.025 11.3V
-0.030 — - - - . \ . . . . , ,
2002500 05 1.0 15 2.0 25 3.0 3.5 0.0 0.5 1.0 s 2.0 2.5
LR/ (Vvs Li/Li") %5/ (mAh-cm )
a) CVilli £k 1o b) LU BE-HL TR 2%
20 rw 100 1000 -
=4
r - 3
1.6 150 800 K
f 9 & &
S 12+ 1 e o 600 . ]
= 60 ® Z .
E . A 5 Nl s
= 0.8 L J MEEH:%\*% | Jﬁ @@
A A PEfeaR 40 ‘
5 200 |
0.4 420
0 -
1 1 1 1 1 1 1 1 ]
0 S0 100 150 200 250 300 -200 0 200 400 600 800 1000 1200 1400 1600
N 7'Q
8 R 30 o
o) THAFRE PERe I 2 d) P& ¥R300)8 J 1) BBt B %
B4 =243z %k ERM K % IL Cu/CugSns/Sn WAL 52 1 4 4%

Fig.4 The electrochemical performance curves of 3D interlayer-shaped nanoporous

Cu/CugSn;/Sn composite electrode with bimodel pore size distribution
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