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cube CHNS TS ICHR /T (FEEITCR 5T RS0 H]) 3 JEOL JSM-6700F 14 HiL+ W S35 (SEM, H A&
JEOL A H]) 5 CT2001A 5 H F it il ik R 45 ( eSS LA 7)) 3 DIO-LOGIC H b2 TAE s (I8 2 5 [
A1 mHz~1 MHz, %[ Bio-Liogic A H]).
1.2 #RBEK

¥ 1.931 ¢ TEOS 1 1. 891 ¢ LiAc « 2H,0 %f# T 15 mL LFEH, 5544 1. 6675 ¢ FeC,0, - 2H,0 ¥%5f#
F 15 mLKP, & HBEFE0.5 h 5, B F A, hEeicht | h FZHMA 1.5 mL SRR, SR HS%
T 80 °C FHiHk, FIHIEBEEBOIRIFIA 6.7 mL Z e, A 60 CHEAA P HET . B0t T 15 BORE ST
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TFHRNHR, P2, S BBE Rtk LFS #18H XRD
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fEVE, WTRE R B fE & & /b H45 0 2.
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B C AT, XOE T C ARG E B i XA Fig.1 X-Ray diffraction patterns of LFS(a) and
TETRORERT. BARRE-2 dfokL (D) RN 3 5 2 N-LFS(b) samples
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Table 1 Lattice parameters of LFS and N-LFS

Sample a/nm b/nm ¢/nm B/(°) V/nm?
LFS 0.82280 0.50244 0.82323 98.980 0.33616
N-LFS 0.82744 0.50287 0.82198 98.300 0.33843

K 2 451 T LFS FI N-LFS #RH SEM B8 Ao, A WL, 2 FiAPRIESIAIRL, ¥k a4, RE i
TERR I BRAR T RRIAR K, IR 1203 BB 28 Motk i bR RIAR BN, IR ILGAS3 T ok,
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Fig.2 SEM images of LFS(A) and N-LFS(B)
R T BRSO R R T AL B A5 4, X LFS 1200

N-LFS #47 T Raman i, 2538 01& 3 frs. ME
FRERE UL B 2 S B (S S0, 2 B0 T 1347
F11596 cm™ &b, J& THRAA R B D A7 (sp” L) FI
G Wy (sp™ ) FpfEIE. R CHN JC & /A {t— 2
e MR R S i, 45 R R, LFS Fl N-LFS /Y
WSy R 1. 38% 1 7. 88% ( T /340) . LFS #1
RS 1 D s 0 R 2R SRR = A B .
H TR R ARG, X N-LFS #4
RHEAT T XPS MK, &l 4 AT, N-LFS # R

1000
800
600

Intensity/a.u.

400

4ll)(l 8(Im 1 2I00 1 GIGO 2000
Raman shift/cm !

Fig.3 Raman spectra of LFS(a) and

N-LFS(b)
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Fig.4 Full scan(A) and N, (B) XPS spectra of N-LFS
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Fig.6 Cyclic performances at a rate of 0. 1C(A) and rate capabilities( B) of LFS and
N-LFS in 1. 5—4. 8 V voltage range
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Fig.7 Nyquist plots( A) and linear fitting of the Z’ versus w™"* of LFS and N-LFS after 2 cycles(B)
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Table 2 Calculated R, and lithium diffusion coefficients for LFS and N-LFS

Sample R,/Q Dy+/(em? + s7h)
LFS 885.5 1.96x107 !
N-LFS/C 273.4 1.00x107°
‘
3 4 s

R IR JES- BRI 1 4 1 RIB A R ERR WAL AE AR A RL. BIFSE 4SRRI, N R IR 0 5l 548
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i 50 IEFS, R REIA 95%, RINR AR AL ARRE rE. SSBEHT It W], dot s BOAE i
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Preparation and Characterization of N-doped Li,FeSiO,/C

Cathode Materials for Lithium Ion Batteries’

ZHANG Dong', LI Tingting', QIU Hailong', WEI Yingjin', WANG Chunzhong',

CHEN Gang', YUE Huijuan®*
(1. Key Laboratory of Physics and Technology for Advanced Batteries, Ministry of Education
College of Physics, Jilin University, Changchun 130012, China;
2. State Key Laboratory of Inorganic Synthesis and Preparative Chemisiry, College of Chemustry,
Jilin University, Changchun 130012, China)

Abstract N-doped lithium iron silicates ( N-doped Li,FeSiO,, N-LFs) was prepared with sol-gel method.
X-Ray diffraction, field emission scanning electron microscopy, X-ray photoelectron spectroscopy, galvanosta-
tic charge-discharge and electrochemical impedance spectra were used to investigate the effect of nitrogen do-
ping on the characteristics of Li,FeSiO,. The results show that nitrogen does enter the cystal strucutre of
Li,FeSiO,, resulting in smaller particle size and better kinetic properties, as well as higher specific capacity
and rate capability. The doped sample could deliver a specific capacity of 130 mA + h/g in the first discharge
and retain 124 mA - h/g after 50 cycles with the retention of 95%.

Keywords Lithium ion battery; Cathode material; Li,FeSiO,; lon-doping

(Ed.: S, Z, M)
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