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Fig. 2 Discharge curves of doped LiFePQ,
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RERARLREFUE., SUENSHEEBERTRE 2, % 3 & LiFePO, Fl Lip 9sTig 02 FePO,
PR R F IR AGERFRIGEERE, B34 W T LB EH LiFePO, F1 Li 0gTig.02FePOy4
XRD 8% RHAT5{E, B 44 % T LiFePOy Ml Lip 9sTig.02FePOy BRI G E.
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Table 1 Rietveld refinement data of LiFePO4 and Lio.osTio.02FePO4

Formula LiFePQO4 Lig.98 Tio.02FePO4
Space group Pnma(No.62) Pnma(No.62)
Lattice parameters

a 1.03297(5)nm 1.03259(2)nm
b 0.60115(3)nm 0.60088(1)nm
c 0.47017(2)nm 0.46980(1)nm
Unit cell volume 0.29160nm® 0.2514¢nm®
Formula unites per unite cell 4 4

Rp 0.0395 0.0693
Rwp 0.1317 0.0934
Rexp 0.0476 0.0477

¥ 2 LiFeF O4#0 Lip.osTio.0:FePO4 MRS EHEH
Table 2 Crystal structural parameters of LiFePO4 and Lig.¢sTig.02FeP Oy

LiFePO4 Lio.08Tip.02FePO4
Atom Posi- = ¥ z Occu- Beg/nm?> =z v z  Occu- Beg/nm?®
tion pancy pancy
Li 4a 0.0 0.0 0.0 1 0.0026 0.0 0.0 0.0 0.985 0.0035
Ti 4a 0.0 0.0 0.0 0.015 0.0038

Fe 4c 0.2822(1) 1/4  0.9744(3)
P 4c 0.0958(2) 1/4  0.4202(5)
01 4c 0.0948(6) 1/4 0.7395(11)
02 4c 0.4566(6) 1/4  0.2083(10)
03 84 0.1654(4) 0.0484(6) 0.2855(7)

R 12 %, B4 Tidt 5 LiFePO, FEMME ., A% H 0015, BR5Fe. PA
O BFHMNEBEHRAE — SN, H LiFePO4 Ml Lig gsTio.02FePOs #i /B F Pnma(No.62) = [H]
B, MR RASH, B BRBRGHKE FE LiFPO, FUBBENERATFE. BT
Tit+(0.6054) A 2 B F B 1 Lit (0.760A) WA ME T2/ U2, BAMAE T S ERL
My(Li) 9408, NSRS KS. E, LioesTiooFePOs#a, b, cHIKREMAEREK
R /N T LiFePO;.

ERIME4P, MBRLTF TN, APFUEY: BROVBHKEFE M-M,
M-P ., M-0O(1), Fe-M , Fe-O , P-M 1 P-O(2) WRTFHEHE, M M-0(2) .
M-0(3), FeP, P-0O(1), P-O3) T HEAKX; BRGE, BRI M-OHTFHREF
) BE MA 2.1492A38 N7 2.15254, P-O §) T JE FIa BE ]\ 1.5347A%% N3 1.53524, Ti Fe-O #4
45 8 F- 1R BE A 2.1793ARE K ) 2.1586A.

0.0024 0.2823(1) 1/4 009740(3) 1  0.0017
0.0026 0.0950(2) 1/4 0.4193(4) 1  0.0019
0.0022 0.0958(5) 1/4 0.7412(8) 1  0.0017
0.0021 0.4568(5) 1/4 0.2050(8) 1  0.0015
0.0021 0.1660(3) 0.0481(5) 0.2851(5) 1  0.0015
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% 3 (a)LiFePO4H (b)Lio.osTio.02FePO, KYRFEFE(A)
Table 3 Atomic distance(A) for (a) LiFePQ, and (b) Lig.0sTio.02FePO4

a b a b a b
M—-Mx2 30057 3.0044 Fe—-Mx4 32819 3.2816 P-Mx1 26723 2.6644
-Px1 2.6723 2.6644 -Mx3 3.5065 3.5027 -Mx1 3.2664 3.2652
-Px1 3.2664  3.2652 -Px1 2.8462  2.8490 —Fex1 2.8462  2.8490

~O(1)x2 21720 21710 -O(1)x4  2.2827 22147 -O(1)x1  1.5013  1.5123

~0(2)x2  2.0834 20920 -O(2)x1 21106 21034 -O(2)x1 15579  1.5419

-0(3)x2 21922 21945 -O(3)x2 20736 2.0691 -O(3)x2 1.5449  1.5514
-0(3)x2 22503  2.2472
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Fig. 3 Observed and calculated powder diffraction data for (a) LiFePO4 and (b) Lig.gs Tio.02FePO4
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Fig. 4 Crystal structure for (a) LiFePO4 and (b)Lio.gsTio.02FePQ4
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AUEEETRE HLEERBN v 5 RF
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A 2.1637 HEFI 2.5560; fh KT ERIZ 0 -0(3)x2 0.8218  -O(3)x2 0.8317
A, M-0# P-O &5 FH K, &k SFe-O 21637 > Fe-O  2.3560
BB IS M-0O SR P-0 @K, P-O(1)x1 1.3906 P-O(1)x1  1.3487
i Fe-O B1R-FMIEM, FRBIREF FeO0 -0(2)x1 1.1883 -O(2)x1  1.2423
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Effect of Ti‘t Ion Doping on the Performance and Structure of Lithium
lron Phoschate

WEN Yan-Yuan!, ZHENG Mian-Ping?, TONG Zhang-Fal, SU Hai-Feng!, XUE Min-Hua!

(1. School of Chemistry and Chemical Engineering, Guangxi University, Nanning 530004, China; 2. R&D
Center of Saline Lake and Epithermal Deposits, Chinese Academy of Geological Science, Beijing 100037,

China)

Abstract: In order to improve the performance of LiFePQy, Li;_;Ti,FePO4(x=0.00, 0.01,
0.02, 0.03, 0.05 and 0.07,mol fraction) with Ti(IV) dopant was prepared. Crystal structure
and charge/discharge performance of Ti(IV) doped LiFePQ, were investigated by X-ray diffrac-
tion using the Rietveld method and electrochemical measurement, respectively. Single phase
Li;—;Ti;FePO4 can be prepared by solid state reaction. LigogTi o.02FePO4 shows higher ca-
pacity than LiFePOy4 through the research on Li; _, M,FePQ,. As Lig gsTip.02POy4 is charged and
discharged at 80mA /g, its 2nd and 20th discharge capacity is 136.606 and 128.388mAh /g, respec-
tively. The results show that low concentration Ti{(IV) dopant can increase the capacity and cycle
performances of LiFePOy4. because it not only causes the change of atomic position and distance
and the shrinkage of crystal cell, but also increases the concentration of coexisted Fe?*t /Fe?*t in
LiFePQy, which increases the electrical conductivity of LiFePOy.

Key words lithium ion battery; cathode material; LiFePO,



