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Abstract: The planar structural Fe-P alloy deposits were prepared by electroplating. The structure and electrochem-
ical performance of the electroplated Fe-P alloys have been investigated in detail. XRD results showed that Fe-P al-
loy deposit exhibits an amorphous state. Electrochemical tests showed that the Fe-P alloy composite electrodes can
deliver a discharge capacity of 542 mAh-g™ in the first cycle and the coulombic efficiency of 60%. At the 50" cycle
the discharge capacity was 366 mAh -g™. The Fe-P electrodes with nanorods structure obtained during cycling was
beneficial in reducing the irreversible capacity of Fe-P alloy electrode at initial charge-discharge, and in relaxing the
volume expansion during cycling, which improved the cycleability of Fe-P alloy electrode. They are also beneficial to

diffusion of Li inset/out of materials, and improve coulombic efficiency in charge-discharge cycle.

Key words: electrodeposition; lithium ion battery; amorphous; Fe-P alloy electrode

0 2 = OATTTE % 3 40057 9 8 Sfe 45 5 o 3 M
1P i 5 L B T 07 1) 4 R
BB T30 o T S 0 MR 22 2 T ISR HERIGESEBER} i T ELA 5 19 H A T %

SRR AT R R RZEM T H AT R b Ay FIAAMTH 2 1P B T RE RN A4 R
TR B R TR R R B 25 5N 372 mAh- et B A B i FL 2 i, W MnP FeP® FeP,™,
g BB R BUACH TR R R TEE, Ik, CoP5 Cu;PIAN NisPU2SE A 4 b Rk 3 H A i 48 P

Wik H 1 :2008-10-07, Wi ki H 1 :2008-12-04.,

K H AR I 4 (No.20773102 ,20833005) , [ 5973 1141 " (No.2009CB220102) 11 [l 5 K il Bl 5 A 74 15 37 5 42 (No.J0630429) 55 H %t )y,
“HEIRIE RN . E-mail : huangl@xmu.edu.cn

W AEH BN A 25 % WS A BRSO I L R R A E AL R




318 Jd Hl fk

A 525 %

fig, o k-m & S ML A R m | Silval 5 R H
o I G T A 1Y FeP, & 4 FAR T AT A
=35 1250 mAh-g”' BRI R ETFEMA T —E
FL B R Bk Bk A by s B T A g o B TR
e 700 CRMI 1 RER A EER, REH 6.0
mol - L7 #h R VE U, HARVER I | S 2R 2, S
SRR i AR B AR B A ARG PR AT B R
BB AR LT & & p R, JF HonT il
b ¥ TR S 3 A R R 254 SR L DTN
il £ ELA At B i IR BRI A B R 8 AE DG
FEEEDLHRIE AR SCHLE B TR AR I £ Fe-P & 42
LR A L 2 X SR A S AN 4 H B A B M R 1
AHZE A FI R TEIE A, B DL AR IER , 48 Bk Tt 20
AL 2025 FnaH W M A e v RE

1 SEWHES

11 H-BEESSBERNGEE

HLRR IR R 40 g- L7 WR 60 g- 17 & Ak 42 10 g-
L7 BALER 2 g L BUIRILR 40 g- L7 — /KA IR W
FRENAN 10 g- L7 PUK G S AL WK B, LAER IR A 4y
W pH=2.0, 40255 B 1(99.99% , HA2 4 1.2 em)fE
B, 4 I £ 85 R B AR DTARFRLIA 20 A~ dm?, I B R
5 Tk, PR TTORRU R A B IS AR R 2R v T A B S —
R ZE MR K e i P50 5 o 3 Bl a5, i ] —
R ZRAR K B S 5 18 T 80 CF LS T
12 h, S ZIA TS A B4 M 382 e
FOETE R RS T 400 C A& 2 b,
1.2 %-BIERSEEEENYHERRERR DM

H X'pert PrO Super X-#1 i1 SHAUAE AL /Y X-
SFEAT B4 B (XRD),Cu 48 Ko FRSTIR , EHE
40.0 kV, & M 30.0 mA, L F 10°~60°,260 2
£ 0.016 7°, 5000 20 s, F T XRD 23 H7 B Bk -
GaWREE 15 wm, BURE 2R R 504 A il
LEO1530 % & A4l i,
1.3 #%-BiIERSESBERMBALFERENIR

TE 300l AR T A ORI PR A R 2R K
2025 BN H | LLAEER ok i k- AR A A
G R (G PEATRHE RE 292 1 m) o 1E AR, HA, it R A
R AL 5 TN 945 B (Celgard2400) , 1 A GE 19 1 mol -
L LiPF/EC+DMC+DECIARFRLY 1:1:1)FaA# W, ¢
Fic J (4 FL b BB T A G B 1 T BTS 7Y Ha it i
FHIR AL CHTE) LA 0.2 mA «em™ Y HL 3L 5 JE 7E 0.02~
1.5 'V 78 [l N R 1 90 70 5 e I3t

2 BRSIE

21 %-BESEERNXRD HHER

Kl 1(a)s th8k-w5 5 492219 XRD K, K 1
()T LA |, 7E 40°~50°Z [A] A — 4> Fa Ak i 18 3k U |
BN ARSI A 0 1) T2 TP AR B Fe-P & 4 B AR
AANEE R A TESSZAR S AR T R B0
W T LB A A5 AR DT 400 CHIAVAEEE 2 h R B4
XRD 4341, Z #4385 FE a1 XRD 25 5 K 1(b),
Mz B AT LA &I, BB XRD i B 7€ 20 4
30.01°,33.17°.35.32° .40.29° 41.13° 42.88° 44.62°
46.04° .50.40° 53.0° . 54.23°4b H L T 5 g0 X R
PR B (PDF 01-071-0482)754 %1 , #44b 3 I 1) k-
G4 FZU FeP, WIERAAAE, XSGR RS S
BBt oA MIE B g kA ik, WHTHH FeP,
1 A4z B AT HIE S R ) AH R Fe-P 42 . EDS BE i (A
6a) 7 TR WAL A Fe-P & & Fe  74% P N
26%.

O FeP,
WA i
o

o m]
. o og Og
L 1 1 1 1 ]
10 20 30 40 50 60

Position 26/ (°)
BT Bk &R K XRD K
Fig.1  XRD patterns of (a) as-deposited Fe-P
alloy and (b) annealed Fe-P alloy deposit
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Fig.2 Differential capacity curves of the Fe-P alloy

electrode for 1st and 10th cycle
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Fig.3 Cycle performance and coulombic efficiency

curves of the amorphous Fe-P alloy electrode
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Fig.4 Ex situ XRD patterns of amorphous
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Fig.5 SEM images of the amorphous Fe-P alloy materials
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Fig.6  EDS spectra of the amorphous Fe-P alloy materials
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