536 55 1 ) Y

201441 H J. Wuhan

WL B Rk o
Inst. Tech. Jan. 2014

Vol. 36 No. 1

XEHS:1674 - 2869(2014)01 - 0001 - 04

i SRR DTl Fl e I B RS FEy DI i S i = 1 2L )

T___Nlj 1,2,3’$mg% ],2,3,;”]

#F‘I,Z,S,;‘]é %ﬂi%iI’Z‘S,XF{kZ“L]YZJ,ﬁ ]]ﬁl,Z,_ﬂir']i}wﬁ’liﬁ,#%%;‘:\]l,}

[l AR ITERXFHIEH B PR, HL KX 430074;
2 GENIRBRHEFTHRETEEFRFT(RXIEKRS), H KX 430074;
M EHFBR G BREZEAFILEE LT, Hk XX 430074;
4.3 A= ()T A RS, 3k K R 435405

T E DT B 0 R I U4 3 A1) A e VR T AR VR S T R o W R AR, WS TS [ R O R H ke
B BT TR 4 BT O WD, 3 L2 S 65 P Tl T R e DO K YRR 7 S S 2 4 T R IR AR AR R, SR T X Bk
AT BT A1 E - A A T BN B I TR T R AR R G5 R R R SR HE AT R AR | [R5 48 T o Ak R R 4
] - 7 T W TR R R S R B IR LAy 1 1 W) S PRl TR K 9 0 3 B 16.38% , 0 i it 43R 29.30%
PR B 7= ) doe S 42 30 — Kl TR K 5 P T2 Wl T K ) 4 1) Tl T K L I A BLAE 0.1 C RS 6T R IR, L7 RO LU 2
1A 144.4 mAh/g, 40 YK FEHCHAE IR G BOR 2 R RE IR B 141.6 mAh/g, RN 1.94% 5 IR R REI L.

KB R IL TR BRI MR AN ; Al b R R
FESFES:TQ126.3'5 XEEFRIRAD A

0 51 §

F M 1997 45 8 HS £ 45 440 19 9l 2 22K 2 (LiFe-
PO.) B AR E Hiw 35 170 mAh/g B 2 LK,
FH A VR R R e IR B A, AR
IR AE O A, T A Y i R T gt 1 B A R ) F
FEZ 1.

8 T A A 5 A T 2 AL 1) o B SR
R R SRH S R I R B R
RO A, Rtk — 25 ¥ e R R W IR 0% 1N 4, R
IRl TR A 0 %) 2 7 AR, AR RS 3R T DR 72
M2 b A B Rk, T ST T bl LA A i ol 1 Ak 4
() TE 25 AN HL AR 22 PR RE L LU R 1 A i e ik B 1) &
BT 2R 4R 5.

1 SLIGERS

1.1 BEERERHIHI &

VT Y B T 55 A 2 IV AEK () B I A 1) 1 IR K
) = B b AR PR — 2 1Y SO iR
JEE S I BSF ) A gk ) B4R K K R
pH 2 K& [ AT, e TR A EE
e, o U8, RS TR 19 200k B IR Bk K
(FePO,-2H,0).

7 B

i B HA:2013-12-08

doi:10. 3969/j. issn. 1674-2869. 2014. 01. 001

2H,PO, + 2FeS0, + H,0,= 2FePO, | +2H,S0, +
2H,0
1.2 E#H#MF LiFePO/C B H &

W AR A 0B R Bk A A AR R R —
SE W BEJR FLIR it T 2 B8 T A — 52 1 A9
R K NI FE R RN KB T E S T
B BREE G AR P A S A N T L &
350 CTHURE I BRI | 76 = 4l NS iR 1 8 X
1550 ChE ke , 2 A 21 % I 5 15 2] LiFePO./C IE
HAEMET
1.3 MR

M H 7 Riguku Rotaflex D/MAX-RC %! £ &
B X-BF AT 5 (CuKA 4% 5, K=0.154 06 nm , £1
2 L0 3 ) X B BT W AT R 3 BT, 8
15~45°, $94H # FF 8 °/min. FePO, 11 Fe™ it ¥ & %
FH AR 2 43 B1 2 (KI-3E B - NaoS,0, 25 5 35 ) T 52
Fe™ Ve B A6r R FH AE 2 1 45 8 KMinO. 3 22 57
TE L BEVE B SR B GB10512-1989 B 5 . SR
2% [ #2152 7] Nicolet 4700 £ 4h 6% A 17
FE S IR &0, 3 43 SEM (LEO 1530 Field Emis-
sion SEM, Oxford Instrument) WL2%-& 18 7= W) B9 TE 50
FI 25 H4)
1.4 FEHER B

¥ LiFePO/C E G MK T HL LB ] PTFE #%

E TR M AL S8 AL A R AL 4 5 288 % T H (2009WKDMOS)
EFE I T —WI(1963-), 55 , WAL B N #ods , W4 18 WP A 0. BF 580 ) - A TR S HR.



2 RBUTARR 4R

364

8t 1t 1 My it L i FE 4 20 5, 768 X SR AL b R Ak
0.15 mm [ IEM A, 120 CEAS T4 12 h, B A R
%t H] Celgard2400PE , H fi# % 4 1 mol/L LiPFs(EC+
DMC, R R LL R 10 1), 78 G S T 48 v € i
CR2032 A4 3 H . FH 2000 FL 2R 77 19 CT2001A
TR (e A P Tt P R T 2R 9 X 2 B A i S 4
At AT 70 R D3, AR DX ] R 2.0~ 4.2 V.

2 ERE5TE
2.1 ANEFEB LI E K FePO,

sEA )

1 Ry T W R R Y R AR S R EE R LT
B OB FR K Pk Bl T R T o BB AR L. B
VR 5 A R R B 3G T, 7 o R B i B
U/ N B A A T v g AR A E AR AR R R
A BORE LG T 45 04 i R K G s ot 2 K 8 LE A ek
PP R SR L A AN SR 1 s BB
L1 S HL FE 5 144.4 mAh/g Fe . BORHEE N
1: 10 FePO,-2H,0 Hgh kT it 730505331128 16.57%
H129.89% , W] 1 1= 1 KGN BE R 2k 0 FePO, -
2H,0.

Rl FRERERIETHRSFUHNTERESBRTEERL

Table 1 The element content and mole ratio of product obtained at different ratio

W R Fel% P/% B BEEE IR E T HE 2 2/ (mAh/g)
0.9:1 29.42 15.51 1.05 139.5
1:1 29.30 16.38 0.98 144 .4
2:1 26.25 17.85 0.81 123.2
3:1 25.13 18.40 0.75 83.5
4:1 23.94 18.96 0.70 65.4
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Fig.1 Graph of IR of FePO,: 2H,O
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Fig. 4 Charge/discharge profiles of LiFePO, at 0.1 C
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Wet-process phosphoric acid for preparation of iron phosphate and its
influence on performance of lithium iron phosphate synthesis
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Abstract: Iron phosphate was prepared using wet-process phosphoric acid as phosphorus source and ferrous
sulfate as iron source through the synthesis and precipitation process. The influence of different molar weight
ratio on the quality of synthetic iron phosphate was studied, and lithium iron phosphate anode material
prepared using iron phosphate as the phosphorus source and iron source through the method of sor- gel.
Structure and microstructure of the lithium iron phosphate material were characterized by X-ray diffraction
and scanning electron microscope, and its electrochemical properties also were investigated. The results show
that the phosphorus content of the prepared iron phosphate is 16.38% and iron content is 29.30% when the
molar ratio of wet-process phosphoric acid and ferrous sulfate is 1: 1, the product closing to two water’ s iron
phosphate. The lithium iron phosphate anode material prepared using the iron phosphate was charged-
discharged under 0.1C ratio, its first specific discharge capacity reaching up to 144.4 mAh/g. Finally the
discharge capacity reaches to 141.6 mAh/g. and the attenuation rate is 1.94% after 40 times charge-discharge
cycle, which demonstrates a excellent performance circulating rate.
Key words: wet- process phosphoric acid; iron phosphate; lithium iron phosphate; electrochemistry
properties
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