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Effects of Mg doping on structure
and electrochemical performance of LiFePOs
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Abstract: Stoichiometric M g-doped lithium iron phosphate ( LiFePO4) cathode material was synthesized by a solid-
state reaction in an inert atmosphere which used MgA C> as dopant. The effects of Mg® doping on the physical and
electrochemical properties of as synthesized cathode materials were investigated. The samples were characterized by
powder X-ray diffractrometry, scanning electron microscopy, and their electrochemical performance was systematr
cally measured by impedance response and constant current charge/ discharge cycling tests. The results indicate that
the low concentration Mg** doping does not affect the structure of the material but considerably improves its kinetics
in terms of capacity delivery and cycle performance. At 0. 1C discharging rate, the reversible specific capacities of
the M g-doped lithium iron phosphates and the undoped LiFePO4 are 140 and 128 mA * h/g, respectively. After 50
cycles, the capacities are 135. 6 and 83. 9 mA * h/g, respectively. Comparing to the undoped LiFePO., the Mg
doped lithium iron phosphates also displays a more stable cycle performance.
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Fig. 1 XRD patterns of pure and
doped LiFePO4 powders
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Fig.2 SEM photos of pure and
doped LiFePO4 powders
(a) —Pure LiFePO4; (b) —Doped LiFePO4
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Fig. 3 Discharge curves of pure and
doped LiFePOu4 in first cycle
(0.1C, 2.874.0V)

Kl 4 Fi7~ K LEP J LMFP HLAR R FE R 22 il
g, A ER, AFEEN 0. 1mV/s, H
R EX AN 2.6~ 4.2V . ATLLE . G5
FEAE— X aR B AR BRI, 23 il 0f B3 Lit fEH
(B0 HH R N I A2 . AN bR T FAUE T LUE
H, BREEAIEAE I 3. 645 V MFEE3. 617V,
MR JRIEALE I 3. 241V [EFEE 3.281V, BB
JE IR R U 2 (B A E AG W, T A A



FISHEHE M

BrHa], 2%: Mg™ B24%t LiFePOs 451 K HAk 2 P BE I 5% . 1419 -

LMFP AR RS PEAR2) T 32, BEimHs R A
R 7T LA PR RE .

Current/mA
<>
—

._3 j I i I | L] i
26 28 30 32 34 36 38 40 42
Voltage (vs Li*/Li)/V

K4 $BIEH1JE LiFePOs HAR IR R 22 i 2%
Fig. 4 Cycle voltammagram of pure and

doped LiFePO4 electrode at scan rate 0. 1 mV/s
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Fig. 5 Cycling performance of pure and
doped LiFePO4
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