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Effects of doping Ni’** on electrochemical performance of Li;V,(PO,);
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Abstract: The effects of Ni*" doping on the structure, morphology and electrochemical performance of cathode material
LizV,(PO,); were studied by X-ray diffractometry(XRD), transmission electron microscopy(TEM) and electrochemical
method. The results indicate that the monoclinic structure of Li;V,(PQO,); is not changed while the conductivity increases
and the polarization of the battery is restrained during charge-discharge process due to doping appropriate amount of Ni*.
Li3(Nig05V0.95)2(POy4); has an initial specific capacity of 115 mA-h/g at 0.1C discharging at room temperature and the
specific capacity only decreases by 2.7% after 60 cycles when the discharging rate changes from 0.1C to 0.4C. However,
the raw sample Li;V,(PO,); has an initial specific capacity of 129 mA-h/g and the specific capacity decreases by 30.3%
after 60 cycles. Furthermore, when the discharging rate increases to 1C, the specific capacity of Li;(Niggs- V.95)2(POg)3
decrease slightly to 99.8 mA-h/g after 80 cycles, while the specific capacity of the raw sample declines considerably to
84.1 mA-h/g. When the discharging rate increases to 5C, the specific capacity of Liz(NiggsVo.05)2(PO,); decreases to 67.7
mA-h/g after 120 cycles, while the specific capacity of the raw sample declines to 0. Additionally, the tests of cyclic
voltammogram and AC impedance show that the reversibility of Liz(NigosVo.95)2(POg); is obviously better than that of
Li3V5(POy)s.
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Fig. 1 XRD patterns of samples with different amounts of

doping Ni*': (a) x=0; (b) x=3%; (c) x=5%; (d) x=7%
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Table 1  Unit-cell parameters of samples

HORAREETR, ST NSRBI 2500 0%, 3%,
5%, 7%)H) Lis(Ni,V_)2(POs)s MRHEAT 20 k7
WK, S5 RWE 2 P, B 2 a5, RBAFER
Li3Vo(POy)s (11 YO L 2 55, 34 81 129 mA-h/g,
AL 20 E 2 J5, LEAEES 105 mA-h/g, K
T 18.6%, TEIAMERERIZE. B2 x N 5% Nit*
FE i Li3(Nig 05V0.95)2(POy)s HIFIIE 755 M 115 mA-h/g,
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N, TSR INRE . NIEB2YE x 4 3%A1 7%
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Sample a/nm b/nm c/nm Cell volume/nm®
LizV(POy); 0.859 049 0.847 66 1.202 141 0.881 57
Li3(Nig,03V0.97)2(PO4)3 0.858 200 0.856 20 1.199 500 0.880 33
Li3(Nig,05V0.05)2(PO4)3 0.857 990 0.852 97 1.199 801 0.879 09
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Fig. 2 Cycles performance of samples with different amounts

of doping Ni**
160}
°® .o..
140f ..' .. .
120 . i .
. . .
o 100p  * L e :
i; 80" : :: : [ ]
|

- L@s(Ni0405V0A95)2(PO4)3
*—Li;Vy(PO,);

300 400 500 600 700
70

0 100 200

3 RIS BT
Fig. 3 AC impedance spectra of samples
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Fig. 6 TEM images of different samples: (a) Li;V,(POy)s;
(b) Liz(Nig.05 V0.95)2(POs)3
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