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Abstract: A single olivine-type LiFePO, was synthesized by liquid nitrogen rapid quenching method, using FePO,,
Li,CO; and glucose as raw materials. XRD refinement results indicate that rapid quenching leads to the formation of a
number of Li vacancies in LiFePO, crystals. These defects are beneficial to improving the electronic conductivity of
LiFePO4. The quenched sample shows the primary particles size of 100—500 nm. The particles exhibit little
agglomeration, and form a porous structure. The sample exhibits an initial discharge capacity of 151.4, 138.0 and 116.7
mA-h/g at 1C, 2C and 4C rate, and shows the capacity retention of 99.3%, 98.6% and 94.5% after 100 cycles,
respectively.
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Fig. 1 XRD patterns of samples LFP and LFP-NQ
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Fig. 2 Rietveld-refined XRD patterns of samples LFP (a) and LFP-NQ (b)
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Table 1 Rietveld refinement results of LFP

Atom Site X y z Occupancy
Li 4a 0 0 0 1
Fe 4c 0.282 6(8) 0.25 0.974 4(7) 1
P 4c 0.095 2(6) 0.25 0.419 3(9) 1
Ol 4c 0.095 9(9) 0.25 0.742 8(8) 1
02 4c 0.456 2(10) 0.25 0.205 4(11) 1
03 8d 0.165 1(6) 0.048 5(9) 0.284 9(8) 1
Space group: Pnma (orthorhombic), Ry=9.36%, Ry is revised error.
Cell constant: a=10.331 2(7) A, b=6.007 0(9) A, c=4.699 4(6) A; cell volume: 291.642 5(9) A°.
%2 LFP-NQ f) XRD-Rietveld K54
Table 2 Rietveld refinement results of LFP-NQ
Atom Site X y z Occupancy
Li 4a 0 0 0 0.9892(10)
Fe 4c 0.283 2(9) 0.25 0.974 1(9) 1
P 4c 0.094 4(7) 0.25 0.418 0(8) 1
Ol 4c 0.096 8(9) 0.25 0.742 8(10) 1
02 4c 0.456 8(10) 0.25 0.205 4(9) 1
03 8d 0.164 2(10) 0.048 2(11) 0.283 9(10) 1

Space group: Pnma (orthorhombic), Ry=10.06%.

Cell constant: a=10.328 0(9) A, 5=6.005 9(10) A, c=4.696 1(8) A; cell volume: 291.294 1(10) A’.

22 HMEPREBES

3 fs MRS LFP A1 LFP-NQ f#) SEM . th
3 B[4, BAHTAE S (LFP)— X Bk 42k 0.2~
1.5 pwm, FL0RE ) (41 58 7™ 5 1 9 K 4 EAE i (LFP-NQ)

—UBRERE A%k 100~500 nm, $I0RETCHA A5, JF4R
JRZALIEE R, XML IR S LiFePO, H2fil
B sr, AT R AR R TR XK
WV K AR K HLESCAS LiFePO, IITESH, (73 RHK —



2286 A G A R

201248 H

3 F¥£&h LFP F1 LFP-NQ ¥ SEM 4
Fig. 3 SEM images of samples LFP (a) and LFP-NQ (b)
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Fig. 4 TEM images of samples LFP (a) and LFP-NQ (b)
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Fig. 6 Cycle performance profiles of LFP(a) and LFP-NQ(b)

at various rates
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Fig. 7 Cyclic voltammetry profiles of samples LFP and
LFP-NQ (Sweep rate: 0.1 mV/s, sweep potential: 2.5—4.5 V)
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Fig. 8 EIS curves of samples LFP and LFP-NQ (Discharge
state frequency range: 0.01 Hz—100 kHz; amplitude: 5 mV)
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