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Abstract: LiBC,04F, (LiIODFB) as electrolyte material for lithium ion battery was synthesized from
self-made BF3, and was used to prepare following electrolytes, 0.7 mol L LiODFB/ethylene carbonate (EC)
+ethyl methyl carbonate (EMC) + dimethyl carbonate (DMC) and 0.7 mol L™ LiODFB /propylene carbonate
(PC) +EMC+DMC. Conductivities k of these electrolytes were tested, and the change law of k with tempera-
ture O was fitted. These electrolytes were used to assemble LiFePO,/Li cells which cycling performances,
high and low temperature performances and rate performances were tested. Contrast to the comparing cells
with the electrolyte system of LiBC4Og (LiBOB) or LiPFs, LiODFB cells showed most excellent rate per-
formances. Moreover, LIODFB cells’ using life and low temperature performances were very similar to LiPFg
cells, and better than LiBOB cells, meanwhile, LiODFB cells’ high temperature performances were very
similar to LiBOB cells, and better than LiPF cells. This paper not only proves that LIODFB is an very prom-
ising alternative salt for lithium ion chemistry, but also provides appropriate solvent to exert LIODFB’s elec-
trochemical performance.
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Figue 1. Structures of lithium salts
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Figue 2. Change of k of various electrolyte systems at different 0
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Table 1. Fitting parameters by quadratic polynomial

1. ZRITEWESH

AR 4; A; 4 r
FBE 0.0003 0.1105 4.679 0.9999
PBP 0.0003 0.0877 4.3653 0.9999

BE 0.0004 0.0983 3.4141 0.9999
BP 0.0004 0.0881 3.2887 0.9999
FE 0.0008 0.1635 6.2738 0.9999

Table 2. Fitting parameters by Arrhenius equation

2% 2. Arrhenius 5ERIEGSH

iR -30.0~60.0 C -30.0~10.0 C

W E,/ J-mol! r E,/ J-mol r
FBE 14514.6 0.9931 17744.6 0.9990
PBP 12367.1 0.9965 14221.1 0.9990
BE 17808.6 0.9915 22101.1 0.9991
BP 16538.2 0.9924 20354.3 0.9990
FE 16048.9 0.9944 19321.4 0.9990
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Table 3. Fitting parameters by VTF equation
F 3. VIF EMESH

HLfi —-30.0~60.0 °C 10.0~60.0 °C
6,/°C
il E/ Jmol’ r E,/ Jmol™ r
FBE | -48.8 21556.9 0.9930 17303.1 0.9994
PBP -63.6 20310.3 0.9962 17874.3 0.9994
BE 419 25000.2 0.9914 18486.2 0.9990
BP -47.6 24162.1 0.9922 19284.3 0.9994
FE 512 24009.2 0.9941 20163.1 0.9999
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Figue 3. The discharge profiles of LiFePO,/Li cells with various
electrolyte systems
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Figue 4. The discharge capacity retention of LiFePO,/Li cells with
different discharge rates
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Figue 5. The discharge capacity retention of LiFePO,/Li cells
at different temperature
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