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1 Li,CoPO,F XRD
Fig. 1 Powder XRD pattern of Li,CoPO,F material. The sta-
ndard lines of Li,CoPO,F (JPCDS 56-1493) is includ-
ed for comparison.
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Tab. 1 The ionic conductivities in different electrolytes at
room temperature

Electrolyte ratio

Electrolyte
2:1 11 1:2 1:4

lonic conductivity/(mS-cm?)
FEC/DMC

9.0 10.9 11.2 11.9
EC/DMC / 12.4 / /

2 pt

Fig. 2 Linear sweep voltammetry (LSV) curves of Pt elec-
trode in different electrolytes using Li metal as the
counter and reference electrodes
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3 Li,CoPO,F FEC (A,C) (B,D)
Fig. 3 The initial charge-discharge (A, C) and cycling performance (B, D) curves of Li,CoPO,F in FEC-based electrolytes at dif-
ferent rates

2 Li,CoPOF FEC .
Tab. 2 The initial discharge capacity, initial coulombic efficiency and capacity retention of Li,CoPO,F in FEC-based electrolytes

2:1 1:1 1:2 1:4
Rate: 0.2C
Initial discharge capacity/(mAh-g?) 117.9 115.3 112.7 116.4
Initial coulombic efficiency/% 56.3 54.5 50.4 49.1
Capacity retention/(40th ,%) 80.4 80.1 87.4 775
Rate: 1C
Initial discharge capacity/(mAh-g?) 101.7 105.3 99.9 103.3
Initial coulombic efficiency/% 69.0 70.1 69.4 68.4
Capacity retention/(100th ,%) 429 52.6 434 45.1
4  Li,CoPOF FEC/DMC =11 . 4(A) (C) ,

(EC/DMC =1:1) (EC/DMC =1:1) , FEC/DMC =11
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Fig. 4 Comparisons in the initial charge/discharge (A, C),cycling performance (B, D),and coulombic efficiency (E, F) curves of
Li,CoPO,F in FEC/DMC = 1:1 and EC/DMC = 1:1 electrolytes at different rates
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Fig. 5 dQ/dV curves of Li,CoPO,F at different rates in FEC/DMC=1:1 (A, B) and EC/DMC=1:1 (C, D) electrolytes
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Fig. 7 Impedance spectra of cycled Li,CoPO,F electrodes at 1C rate in two electrolytes. The insets show the corresponding
high-frequency semicircles at an enlarged scale.
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Fig. 8 Fitting results of (A) Rsz and (B) R based on Nyquist plots in Fig. 7 using the equivalent circuit given in the inset in (A)
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Fig. 9 SEM images of fresh electrode (A) and Li,CoPO,F electrode after 100 cycles at 1C rate in FEC/DMC=1:1 (B) and EC/DMC

=1:1 (C) electrolytes
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10 1C 100 Li,CoPO,F XPS
Fig. 10 XPS spectra (C1s, F1s and P2p) of the fresh and Li,CoPO,F electrodes after 100 cycles at 1C rate in different electrolytes
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Fig. 11 XRD patterns of Li,CoPO,F electrode after 1 cycle
and 100 cycles at 1C rate in two electrolytes. Sym-
bols “#” indicate the Al peaks
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Influences of FEC-based Electrolyte on Electrochemical
Performance of High Voltage Cathode Material Li,CoPO/F

WANG Zhi-gang*, ZHAO Wei-min', WANG Hong-chun?,
LIN Min', GONG Zheng-liang”, YANG Yong"*
(1. College of Energy, Xiamen University, Xiamen 361005, Fujian, China; 2. State Key Lab of
Physical Chemistry of Solid Surfaces, and College of Chemistry & Chemical Engineering,
Xiamen University, Xiamen 361005, Fujian, China)

Abstract: The effects of fluoroethylene carbonate (FEC) as co-solvent on electrochemical performance of high voltage cathode
material Li,CoPO,F were investigated. Compared with traditional carbonate based electrolyte (1 mol-L* LiPF; EC/DMC (1:1, m:m),
the FEC/DMC based electrolyte significantly improved the electrochemical performance of Li,CoPO,F. After 100 cycles between 3
V and 5.4 V at 1C rate, the capacity retention of Li,CoPO,F electrode in 1 mol-L* LiPF; FEC/DMC (1:1, m:m) was 52.6% , while
that in the EC/DMC based electrolyte was only 14.5%. Possible functional mechanisms of FEC improving the electrochemical per-
formance of Li,CoPO,F were studied by LSV, EIS, SEM and XPS measurements. It was shown that compared with the traditional
EC/DMC based electrolyte, the FEC/DMC based electrolyte exhibited higher stability at high voltage, which suppressed the side re-
actions at electrode/electrolyte interface when charged to high voltage, and improved the structure stability of Li,CoPO,F during cy-
cling, thus, significantly enhanced the electrochemical performance of Li,CoPO,F.

Key words: lithium ion battery; high voltage electrolytes; fluoroethylene carbonate; Li,CoPO,F



