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A3 Li, CO, LA K &l KA 3B 4% Cr 55 [6] i i 3 me 4L T0F 52 B
AR 1k % — E AL 5 (chemical manganese oxide, CMD) 24 JFUR}, 5% FH i iR
AR 2 0 45 TR M A LiMn, O B K . @ik XRD Al SEM B T il & TZ
xR AT LiMn, O, B9 45 # FJE 55 19 52 Wi, o FH A6 e 9 52 780 e ARG 3R 4K %
(CVOBFgE 7 M fb2etEpe. o & iR I AH 6 1 45 R @ 41 LiMn, O, . JF
Xif HC AT H Ak 2 BB 0 W0 4, [ A 3 o 4 PR AR &2 A A2 U BEL B 0 A, 3 —
g T A B Eh 2. A R R AR A Bl & FePO,/PANI Hi
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A Li, CO, PA B 4 Ri42 4B 4% Cr % R[] 1 H 91 5 Ak T3 5% B 42 43t
1462 — E ALk (chemical manganese oxide, CMD) 7 JFU}, R F & i [ #H
HEHl TRMA LiMn, O 8K . it XRD Al SEM #F5 T il £ T X R
A AT LiMn, O, i 45 H AT 550 04 52 i) , 100 FH AL el 380 2 5 o A 3R 4R 22 (CV)
W T AR AR . 8 IR AR R A AR AR A LiMn, O, JF X
HEAT WAk 2 P B A0 ; e Al BUREBE LB 24 A [l MinO, A4 BHE B F W5
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Blh 1.2 2, FEERHK 1 C/min B R, HFHERE A 2 h, MnO, B AL
Ji it i » Fe D50 B3k 50 pm Z2 A7 91§ LT 49 B e Al 2 vk RE A AE AR AR 1
LiMn, O, #1 8, FEHOR IR AE 3.°0~4. 4V JEH NPT, A GA 2 &0 LUk
] 130. 9 mAh/g,0. 2C # HL 3L % EN EAT 50 PE 3R e rs , A AR R A
96.29% ;45 0. 5C Al 1C () HL 30 %5 HE T, %0 4 % B 43 390 7T L3k 31 120. 2
mAh/g fl 93.4 mAh/g, [T i 46 PR AR & 038 I BELC i I 3, 30 — 20
T H RS RENE,

K AL R A ¥ il %5 FePO, /PANI Fif 9K A , I X i 3K 44 ok £7 $h i - 22
#(TG-DTA) LA (FTIR) M4 fi L 88 (SEMD il i, BL FePO, /PA-
NT i 35 1 | s 7o 5 R 2 45 08 A [k, R F ik #4435 B i LiFePO, /C &
AWM B, WIEPGE T BGR 5RO N FALER , % 88 T & L 202k 1 X 4
FL4h i Ko Ak 2E HERE S

K H FTIR.XRD.SEM #il TEM % 3B = ¥y gk 47 7 R A4E, ik 1
BES AL bR . 45 SRR W1, 700°C Be4h 10h 8 =8 b — O A
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Y SRS H B B 3. 80wt V0, IURLRLARAE 100nm Ao . G AT R I
f A # P B, 7E 0. 1C.0. 2C.0. 5C.1C. 2C T A9 7 W B HL 25 4 23 5 0
151,136,131,127,113mAh « g~ ', ZFEMAE 1C F & 50 IRIEH , F B ik
#H5 R 122mAh « g ', FWRALH 0. 78%,.
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ABSTRACT

Spinel LiMn, O, compaosite cathode for Li-ion battery was synthe-
sized by simpale and high temperature solid-reaction method using Li,
CO, , different chemic manganese oxide (provided by Chemical Academe
of Hunan Province) as raw material. The preparation of technics of the
Spinel LiMn, O, was investigated by XRD and SEM. The electrochemical
property was also investigated by charge-discharge test and CV. The Spi-
nel LiMn, O, nanorods were synthesiszed in the same way. The dilferent
MnQ), was provided by the chemical academe of Hunan province: The best
way of synthesize Spinel LiMn, (), was at the condition of that calefactive
at 5 °C/min, 780 “C/36 h, the proportion of Li/Mn was 1. 2:2, rubbing
2h, and the D50 of MnQO, was about 50 um The galvanostatic charge-dis-
charge measurements of the materials were investigated under a current
rate of 0, 2 C with the cutoff voltage between 3.0 and 4.4 V. The fist dis-
charge of Spinel LiMn, 0, reached 130. 9 mAh/g at 0.1 C. The capability
of the electrode reached 120. 2 mAh/g and 93. 4 mAh/g under 0. 5C and
1C. The electrode process kinetics of Spinel LiMn, O, was studied by Cy-
clic Voltammetry (CV) and Electrochemical Impaedance Spectroscopy
(EIS)

The FePQ, /polyaniline(PANI) precusor was prepared by in-situ pol-
ymerization reaction and characterized by FTIR, TG-DTA, SEM. The

LiFePO, /C composite cathode materials were synthesized by carbothermal
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reduction method using as-prepared FePO, /PANI, LiAC « 2H,0 and glu-
cose as raw materials. The reaction mechanism and the effects of condi-
tions on the structure, morphology and electrochemical performance of
materials were also investigated.

The products were characterized by FTIR, XRD, SEM, TEM, and
the electrochemical performance of the samples was measured. The re-
sults show that the composite synthesized at 700 ‘C for 10 h has a simple
pure olive-type phase with 3. 80 wt % carbon content, and particle sizes of
around 100nm. Electrochemical test results show that the sample exhibits
the favorable electrochemical performance with initial discharge capacities
of 151, 136, 131, 126, 113 mAh+g 'at0.1C, 0.2C, 0.5C, 1C, 2C,
respectively. It retains discharge capacity of 122 mAh « g 'at 1C after 50

cycles, with only 0. 78% capacity faded.
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K& . PR LA K 4 R A B (MH-ND | JE oK B M -4
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BT R O AT TAE R BU/D R A B R  JC IS R L H BCH /)
Betg o ARG ST BN S TR R EMEE. H 20
tH42 90 4FAR il i A , % 7= b & AR , B il B /N YR L A T 3 R oy
NS I

B H AL Y BEARAR, 1T ELVE A A AR SR b ol B PR B /) (— 3. 045V) R
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3.8V,Cd-Ni, MH-Ni i iy s ok 1.2V, Haj¥% s A e i



.2 T et IE AR R R R RSB BB I S T

DU b B R R R v R SRR R A S e T, DU R R T
LB WL 1-1,
F1-1 WEE T kBRI

Table 1-1 Properties of the Four Types of Secondary Batteries

B | TAHRE/V | GAEE/Wh - Kg™! | T &Fa/ K | slmfa/h | #rak /o6 - Wh!
HYRE T 2.0 30 200~500 8~16 0.8~1.7
B e 1.2 60 500 15 /
B 1.2 70 500 2~4 6
B 3.6 150 500~1000 3~4 3.3

B R E B AR I R R R R G A B S s R L B
b S0 AR K T A A SR R B R R B T R RE AR R RE 2R R
TR R R R, BT — R S U R R A BB AR B T L WS B
HL T VBOCR AR BIL L 28 10 A4S o I 45 58, 3k 8 1B i H 2R i R R Ak L
R 1) 5 o 33K 3R HL 9 7 Ml R T R BT A EEOR L 0 U0 L R R
PRBUIN N 5 RE B R 0 R T O B B R

PRI Ay 40— YR e, e A 70 0k ek A o, 4 T L S AR R AR B kAR R A R
V7 o T T 53 | A AT B AR PR AR R A K e K B B B T 2 I 3 R A LA
XA R B TR B AR AR AR EE b Ak, 2 T R RS e TR e b P 0 3R 1
M2k, Bt LA HAT)3 4k TS pF 5 B B . H A9 Sony 22 FM 7E 1990 41
S B B T U B B A AR B U e AN {EL R B
T A% G A 0 B A R B O SRR IR R R A R R et
SEPHFF R OL Y, BRI A BAR B T RS S e R, R T b B AR K
B, A Ay T A ) TE AR e B A B R O o SR T R TEE 9T 45 R ) 6
ERZ—.

VAR, B & i A R 5 R A& B IR T T S RS R B
T i 9 G A o R R A R AR EBUA T AR K B . SR L B B TR M A TF
mﬁﬂﬁﬁﬁ%MH%F>;”EmMﬂMﬂM% P LRy il 29 B
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1.2.1 BB FHMAPOAEAR R TIEREE

B T VR L i DX T R B L Tt P AR R R AR R L | f AR A R B R
H T B ] i A BB BB T R A R E A A T
i A B B HE B — 4 | B A G, 1T E LA B B SR A A A A
ot 11 o R R AR RS AR

RS R T b TE R SRR R SRR R R R A A, B TR
HL M 2E B2 R B R LA 4

(DM FF s

(2) IEA— 5 P o — e A A 4

QR — R R ok A B

C4) B0 B —— ¥ o 0

(5) 45 HL L fife V5

(6) HL 7 (4 B 5E FIER T B A

TEA% A R 22 3R P itk AR 4 T S A0 » 570 AR D00 A e b e B A ot O 4 T
ey L 2R S k. BT WO R SR R £ LiCLO,
LiPF; \LiAsF, LiBF, 8 WA P . — MO0 T E i FEm 8w B
225 S AR X o A Y i 2 4 T S AR W 1 D TE AR R, B AT B T A
FEHE7 G 328 R 2R GE H (8 LiMO, FIZR A 45 i LiM, O, (b &4 (M
=Co.Ni.Mn.V & E4BItE). bk A8 H X 8 0F H ik 20 d f
AT A 4V LA b Cvs. LiT /LD . Stbr B A g B L O AT R R R 8 H A
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7 5 5 BLE R BONE Y AT R R A L G AR AR O L AR A
BOMKES., YOS EAEMRMAEM A8 A8 . BREELY Ay,
LA B 4 K 57 A5 A4 LSS . B L Y LR R £ O LiBF,  LiPF, \ LiCIO, 5%
PHEHAHIEW. AALER EZEAH: kM W i (dimethyl carbonate,
DMC) Bk 8 — Z. 1% (diethyl carbonate, DEC) (B fif Z, i Cethylene carbon-
ate, EC) . 2 4 % T (prepylene carbonate, PC) . BB #1122 3R JH 12 57
% 2 R (PP) FILE 9% (PE) Sl FL IR,

B E O ) R AR 2 R AR U
(—)C¢ | 1mol LiPFs; +EC+DMC | LiMO, (+)
IE#% RN
L FEH . .
LIM()Z ﬁLll IM()Z tF‘TIJl+ +f€ (].’].)
AR FZ VY -
. L
Ce+zLim +xe ﬁLIICG (1-2)
FE, 3 SV
LiMO, +C; ;E‘:‘:Lil_rl\/l()z +Li, C, (1-3)

X ,M K Co,Ni, Fe, W 55; IEMRAL G WA LiCoO, , LiNIiO, , LiMn, O, ,
LiFeO, , LiWO, % ; it fb ¥ 4A Li,Co» TiS, , WO, ,NbS, , V, O 5%,

P BT T R M A TR B R A FE R A, LT DA IE AR B R e A AR O ik
NG, IEAR A T FTBRARE , s o S A8 U Ay 8 (] i DR 1 R R L S8R ) ER
67 P-4 B 0 R 22 R AT R A A1 S B A2 88 8 £ R 1 5 A TR HL N 5 O 58 4 A
I, SRR B T AR i AR 7ERE A TR T B, LT B AE E R
TR A SR8 M T T 4 R B AR 2L TR TR T A R A L 2R
R FEAR LiMO, 2 TE AR, B A £ M A6 28 8 7 ol o T4 OB P 1-1 BT

BB T AR R A 1-1 R



