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77 AR E AL T AR, b T A7 A LiriE B
I3 18 . LiFePO, i st i B8 i 72 5K Br & FePO, Al
LiFePO. ¥ B9 AH L1 S W 13 #2 , FE B B Li” AL FeOs /A
144 2 1) 11 88 51| 77 4% , {# LiFePO.JE /i FePO,, L HE
R Z. 7 L' AR 29, R F LiFePO, Al
FePO. i &S5 F AR L, #EBH IR B 25 LTS
[l i LiFePO. B4 .5 M I 8.
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FR FE AR R R T R L BIE A
PEHES PR TR G k. BARIZ T
TR R, {E R SORE B9 RN BB SR B s . sk B
i T R B RS, 1 UMD R BB R 4R T 4
BRI e —xEER KRG, B
AT R e IR K B AR L X AR AN (R R LAFRAR
RERE, i HLAES 4 s ) LiFePO, BURL A 72 B A/,
WS N5 5e 78 350 ‘C R ke, SRS E 650 CF
I8 12 h 5B, 3098 T AR 3T 1Y LiFePOL A,
MRl CHWH B ILAE N S1.7 mA g, 430
TG G , BB MR R 93%.

BACEREE IR A AL AR R A A, AT LU
MBS B SR A, A TR 2 (8P BRI B A2, A
i1 48 G A 8 U A AT (AL 307 25 A 95 o S BR B
B8 BIRT AR 1K, SR J5 7 600 C FHR B & 5
LiFePO,, H: 0.1 C B YK B 1L L 75 B4 128.8 mA h/g.
RAEZENHEE FRUBHRIRAEIRE, %
18T B A 4 X359 i LiFePO AR 2406 0.1 C &
WHER 45 8 H 139.6 mA W, (BT B S RIEHR T
AR RERE .

R 1 3278 LiFePO. A A% SR MERR | 40 1k J80R:
RHRA 2. B WS AR B3 T4 vk 4118 A
WY, A5 600 CTIBRE A 44K LiFePO,, H 10
CHCE b A B35 130 mAWg, 2 50RTEHE, 5 E
BRFR K 92.4%. A, XEE AR SR S R
AR RS , MR RR 22 S IS 1) LiFePO, JkT
F K, M4 20 BB 40 5 . 395119 LiFePO MR, 1%

PR RHO L LA B85 160 mA W, #E3F 50 K E
HRUERS.5%.
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BB S R AR TR R SR A& e R
FENERR R, 2T B4 513 LiFePO.. X
J7 s AT IS PR B 43 A7 #4516 LiFePO AT A} {H
BEMARE , RES Tk e, PR AP
P Ry 25 B RV IR, 308 3 VS PTG i, ) 45 79 B
RN AR 5 (9 LiFePOJ/C BEEL %4 0.1 €
BB AR N 127.1 mAhe, 420 RIEH R R
B 0.035%. BURGEATERI &AL B4,
LUERBRAE RS IR, 3X B A T- LiFePO. A & i AL
PR/ A BRI, 2ol CHlE A EA 140
mAb/g.
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T A RS B F sC AR L R SR AR A, 3 A
A N ERSr 5 ShATAE B R B, AT = A kb
TR R, 5 TES, e EE. £
HEE NSO A B T Bk LiFePO,, A B 141
B S, ARREE S A S, 53/ LiFePO.AF
S ELA BB s PR R PE B B, 2N #4 9 min &b
TR LiFePOAY & 04 Sk /D, W1 AR BOH L 75 3
7 148 mA W, 53 24 J J5 , 5 B AR5 3 AE 98% L)
k.

IKE AT R M E w8, LUK EEME
RN, FEER S RE O NI T R T R
AR B, A SR /AN S)  (HIR AR S, R
EELEEUS. BTRSE A RAEARE, H &0
WRLRLIN 42 40 /N LiFePO,, F138 3%MI5R )5 , H
0.2 CHE L 214 F] 142 mAWe, TEFF SOIRE &
B 0.7%.
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SREAEEANMA EEA SBRERTN
S FER . 9K W B S5 A U0 ) & 19 LiFePOL 4 BT
CuSOFE M, K H AR iR UL BUL A SR 4 )8 Cu, 78
2| LiFePO/Cu B & M M BHER: T LiFePO, R
A BB A 7 AR EE R, 0.5 CFILO CIERE T/
B KR L2 8 915 118 mA /g A1 113 mA'h/g,
1T 5 T4l LiFePO. B B K LL 5 2. R B E
NPFIF AgNO, 7675 1R T 43 A #9454 , %I LiFePO.
HATEE 13 BIER 41/ 518 LiFePO/Ag B 541
B AR R BIFR A Rl XA R .
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Bk £ 78 B 2 15 LiFePO. 5 i 61 78 5% , M 1 1B
B LiFEPO/C E M H , M A B AN T &
LiFePO./C & & # ¥ vy i 7 s 5 %, T B /8 90 %
LiFePO, ff kL K A, (8 £ (8 b1 ) B e 52 9% BE PR
B #, A% LiFePO.AF %4 Bt 4T ik 61 78 2 HE 6 52
B . BB N B DL 2, B R R ik
Y8, BT 118 4 LiFePOJ/C ¥ 5 ¥ 0 5148, 1AL T A
i & B9 LiFePO/C FUR 3 JIn4m s, e fk = P8
U, B 9.3%MIAE S 7R 1 CAEF N ik, b &
#4116 mAhg, BIE A RREAT. X & FA™
P ZIPE 4 LiFePO/C E S MR, KB &
B i A RE A R b 40 i LiFePOL/C Tk K K, B3
MR RIEFERE G R B E k. SREN
10% ) LiFePOJ/C #E i , 1 CEH IR B L A& A 3
1306 mAWg, Z30RTEHREHERMNER T
7.6%. WHESE AR AR IS T EE, K88
— WM 77 B 45 45 ) LiFePOJ/C & & 4 K, HEE %
FIRLR S AR A, /I RIT Ry fb2E R, L
1.0 CHI2.0 CAEZRMH, , HE WK A= 25
71314 mA'Wg $1122.1 mA-W/g.
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B B £ B B 5] AZ| LiFePO. )
Fat& AR, DU P A R e n R L XA AT LA
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MBI E A Mg, AL Ti F Ze 55, IR SS

A Ay 51 BL Mg(NO,), 6H,0, AINO:);9H.0 &
Cr(NO,): - 9HLOAE F #5271 , il 1% Li.M.FePO, (M=
Mg, AP I Cr ) & A A 713 LivsAlunFePOL 1)
HALEMREME, 01 CH IR HE LLAERH 1503
mA /g, FERHR R K 99.2%. HKIEE AN YH Y.0;
B2, #1718 Li, Y. FePO./C ( x=0,0:01,0.02 1 0.03),
SR FH Y x=0.02 8, FF BRI S 195, AL
2EPERELT, 0.1 CH UL LA B4 142,10 mA-h/g.
HU % A"48 A Ti*, & 0 Li. TiLFePOJC A1 81, B
FHRE ) SRR LS IR R A AT e, T e A2t
BEA B, HA Lo Tion FePOJ/CRER , 0.3 CHIER
HEEE 1467 mA g REHFAPLIV.OAEH
B3R A B Li, V,.FePO/C M BHR R T itk A &
miRgE AR AEA R R . LisVenFePOJ/C
L 0.1 CEIRACHE AR IAF] 160.9 mA-h/g, %30
KIEFFG B BALEE 97.4%. DL AT S NS R T
% Zr'" () LiFePOL TFAR AT B, KB AL B W Ze B
I FFRARRE DT , (45 bAoAl R B0 B 4T I A5 e e e
. LioswZronFePO M ¥, 0.1 C B KA H EL & & 1K
135.6 mA ' Wg, ZFEF 30 K5, HERERAL 3.8%.
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W ILE BN BT E A Nb, Cu, Ti X Mg . B
4148 NP1 4% T BN ) LiFe, Nb.PO/C H1 K. 455
FH.-BNSEETHBA, SUEMHRER
WA BE. H T LiFe,sNbooPOJ/C 18], 76 10 C KfE
ETFHE, KA EEF 95 mA hg. BXMEE AP
X2 R 4 B B (Ti', VEAIND™ ) Y LiFePO b
BT T, A BB A ND IR, bR 2 B i Y
AR AR, H P LiNbooFe,oPOJSC AL 1 CHE
HL , 4 60 RIGH S LLA 2 AREFTE 117 mA-h/g.
A &R AP E T B4/ 0 B Cu™, i1 LiFePO. M AL
s A AREVR AN, bR K A S 0 M e 3 1R .
LiCuwoFewssPOFE 1 CFEET , H B LA R ILE) 130
mAWg LA b, KFEFAPLEERNBRTE, KB
LiFe,ssMgosPO, M B, HE KL B & 125.6
mA g, HEEF LA 5.
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A AXT LiFePO, /Y P 1 O i B35 2438047 T
H.HAAEZEARHAAE TR, ART
LiFeV.P.O. B &K, RHNBE FHII A BB R
A7 LiFePO.HI4EHS , LiFeV.PLOAT B 59 0.1 CHEE L
HEI53 156 mA-h/g, 54 LiFePO. AR L BA W 1t
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BEE.AEX A"HEBTBLAEN, &R EH
LiFePO..F./C #1 ¥+ (x=0, 0.01, 0.02, 0.03 F1 0.04), 1
EEMRBHREEEBEE. EICHET,
LiFePO:osFoo/ CHIT AL LL A B 7T LA E] 122 mA-h/g.
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B A1, B P sE FI4R 3 LiFePO.L AR BE A9 BF
REBHEPEHE L URREE £BE TS
FMMEEFE. I T L RERFERERERAE
B9 o 7 B R R R M R A SR, DA BRRLRE
K BA il 55 1T 4R BEVR P42 5 T RE e b (IR TR e e
PR B8 B A e M RE W 2K |, IE AR 448} LiFePO,
8 T2EH A Bk —5 ek, myekig i JB
REHEAR, BaUE RMAHES TZHHEAMN
TR WM.
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The utilization of new technology about recovery tin and iron from tailings of
Yunnan Tin Corporation

ZHANG Jun
Guangzhou Guoxing Exploration Technology Consulting Co., Ltd. Guangzhou 510000, China

Abstract: Due to disseminated complex characteristics of the iron and tin in the tailings of the Yunnan Tin Corpo-
ration, the experiments about recoverying iron and tin using the chloridizing-reducing calcination of tailings were
carried out and the optimum conditions were determined. The results show that a grade of 57% iron ore concen-
trate and a grade of 20% the tin powder were obtained when the reducing agent, chlorinating agent, the amount of
catalyst mass fraction were 14%, 6%, 5% respectively under the calcination temperature at 1200 “C and the roast-
ing time for 60 min.

Key words: tin tailings of Yunnan Tin Corporation ; volatilizing roast; chloridizing-reducing calcination
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Research progress of cathode material LiFePO,
for Li-ion secondary battery

HUANG Wenhao'?, TANG Renheng', WANG Ying', XIAO Fangming', LI Wei'
1.Guangdong General Research Institute of Industrial Technology (Guangzhou Research Institute of Non-ferrous Met-
als), Guangzhou 510650, China; 2.School of Materials Science and Engineering , South China University of Technology,
Guangzhou 510641, China

Abstract: The crystal structure and charge-discharge process of cathode material LiFePO, for Li-ion secondary
battery were reviewed, and the preparation methods for LiFePO, were described. as well as the research progress
of carbon coating and mental-ion doping modification were summarized in this paper.

Key words: LiFePO,; preparation methods ; carbon coating; mental-ion doping



