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Abstract

As a positive active material of lithium—ion cell, LizCoPO4F(LCPF) has outstanding characteristics such as large the-
oretical capacity and high redox potential, approximately 5.1 V vs. Li/Li*. This material, for practical use, is re-
quired to reduce particle size and to improve electrical conductivity by carbon coating as similar as other polyan-
ion-type materials. With regard to synthesis, it requires sintering in a sealed tube and quenching since LCPF tends
to desorb fluorine during heating. Carbon coating on LCPF particles has been known as an effective measure not
only for improving electrical conductivity but for suppressing particle growth during sintering. We found, with an-
alytical approach by means of XRD measurement and Raman spectroscopy, that single phase LCPF was successful-
ly synthesized by sintering in nitrogen atmosphere at 600°C for 1 hour, without sintering in a sealed tube and
quenching. When coal-tar pitch was used as source of carbon coating, discharge capacity of the synthesized car-
bon-coated LCPF increased due to its small particle size as well as efficient coating. Capacity retention after 30 cy-
cles was also improved from 35% to 76% and discharge capacity of 171.6 mAh g™! when charged at 5.6 V vs. Li/Li*

has been achieved, that corresponds to insertion and extraction of more than one Li ion per formula unit.
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Fig. T Raman spectra of Li.CoPO4F treated at (a)500°C
(==, (b) 600°C ( =), (c) 700°C ( == ), and (d) 800°C
(=).
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Fig. 2 XRD patterns of Li2CoPO4F treated in tube fur-
nace at 600 °C for (a) 30 min (=), (b) 1 h (=), and
(@2h(=).
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Fig. 3 Relationships added coal-tar pitch amount

and coated carbon content.
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Fig. 4 SEM images of (a) no carbon coated LCPF
before pulverizing, (b) no carbon coated LCPF after
pulverizing, (c) LCPF/C (1.54) and (d) LCPF/C (17.5).
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Fig. 5 Raman spectra of (a) no carbon coated LCPF
(=), (b) LCPF/C (1.54) (=), and (c) LCPF/C (17.5) (=).
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Fig. 6 Discharge capacity of (a) no carbon coated
LCPF (=), (b) conductive additive mixed LCPF (=),
and (c) LCPF/C (1.54) (=).
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Fig. 7 Discharge capacity of (a) LCPF/C (1.54%) and
(b) LCPF/C (17.5). Discharge current is 28.4 mA g™ (=),
142 mA g™ (=), and 284 mA g™'(==).
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Fig. 8 Cycle life performance of (a) LCPF/C (1.54)
(O) and (b) LCPF/C(17.5) (A).
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Fig. 10-1 Discharge capacity when charged at 5.4V

vs. Li/Li* of (a) LCPF/C (1.54) (=) and (b) LCPF/C (17.5)
).
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Fig. 9 Capacity retention after 30 cycles of LCPF/C
with different carbon content.
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Fig. 10-2 Discharge capacity when charged at 5.6 V
vs. Li/Li* of (a) LCPF/C (1.54) (=) and (b) LCPF/C (17.5)
).
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