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LiPF;/DEC : EC 4 HLfi# i (V(DEC) : V(EO) =1 :

DL TERAAS T B R EHE T B4 h a2k CR2032
AU FH L A B 24 b 50wt T b PR R
M. R CHIS60E H, Ak 2 i 2 A 2 47 52 Ui P HT
D, M AT 2R 40, 01~10° Hz, 4@ 0. 01 mV, 3
WEGR Ny 25 °C AR MR LM R 2.5~4.2 V,
HHGE R0, 1 mV/s; 76 RN T B @R B4 PR A
Pt % 8 PR I R e R A v e e R I g, F R
Fl~2.5~4.2 V,1 C=170 mAh/g,

2 KBRERSITIE

2.1 HERENEHBRENEI
2.1.1 CTAB JIAEM I

7E Fe/P Wy it i & tb o 1/1. 01 [ i B [A]
1 h %W pH=3.0 &MF .40l mA 0.02.,0. 04,
0.06 g CTAB, I 1 I AR[F CTAB in A& T il %
{4 IR A B 5 1) XRD B 3% Bk AR o A . B

a
R l 0.06 g
= 0.04 g
S
- l 0.02 g
PDF#29-0715
. MR RN R
10 20 30 40 50 60 70 80
20/(°)
B 1

2.1.2 &% pH BT

fE Fe/P Wy it 0 & tb o 1/1. 01, ) i B [A]
1 h.CTAB N A 0.04 g 5548 . 4 BI85 7 W
pH 4 2.0.2.5.3.0, K 2 AA[FE pH Tl %1
WL R AL T i XRD B3 Kopif2 o046 . E 22
Fili:pH=2.0.,2.5.3. 0 4 3% 1 /) XRD il £&
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0.02~0.04 g LN RAERE CTAB JIA 3 K
Mg/ 1% 2 i CTAB X i R kA W B4 H
A5 78 A L T 00 ) SORE 1) A A K ] s R [
S0 B 151 X B N S < B R ]
CTAB I ATE 0. 04~0. 06 g 0 [l N 19 45
5 A S B R R AR BE CTAB fin A & 34 i i
B, B CTAB 78 B R 2% M0k 2% 11 HE B 8%
%2, FECR A BN, W CTAB [H] 25 ¥t 2 3%
K, B B R kR (8] & A RO CTAB
IMAT R 0. 04 g B, B BR Bk R0 A2 20 A 15 [l B
/Ny H300~500 nm,

50

b
40
300 0
20 |: |
10 :I \
0 : - )
0 1 000 2 000 3000 4 000
4% /mm

AE CTABMMAE TH EHIBBER S A XRD BiL (a) RRIZE 5 % (b)

FEEW D H. PO, WA K, H,PO, B A
W) PO WEEREZ 3G K, 5 Fe' 454G BT il
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M4 bR 5% T k0, 7E Fe/P W) A &L L Ry
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SR PR R 55 K TP I A - o 2 ok B e
910 mg/L LA by ¥ W A B - O o ik A R
100 mg/L, U EIRFR B 8~10 mL ARESIHR T,
JH LB B 55 B TR SR G T AR5 VAL 43 1A 7
FELEERILEE 1, WTLE I bR S TR SN, HAb TR
FEPR I Ik AR, X 0 B 15 FP 44 4 Wi 2 447 M b e
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HUBS A SOT Bl S o ek @, o (NH,),S0, ==2NH, +S0? ; (3)
()~ D), JEE TR SRR 28 F K R B ik 2FeSO, +H,0, +2H" +S0 ——
MR S TR, Fe, (SO,); +2H, 0, 4)
x1 FPHETENERS %
I H Fe P Ca Mg K Cu Ni S Cl
845 =36 =20 <0. 005 <0. 005 <0.005 <0.01 <0. 005 <0.005 <0.01 <0.01
HE i 36. 54 20.71 0.003 9 0.002 1 — — — 0.006 —

2.2.3 SEM-EDS & #7

Bl 5(a) ~ (b) & M FP 1Y SEM 43 #1 45
AR 2 AR IS ERY /N OB HE S R AR
RZAAE 100~300 nm 8 FH N, Ry 35— M 47
IS BRIE 25 4 o 2 25 K0 A5 R 1 LU DA TG BIK A4 3% 1rg
Y57 6] 20 Hb ik AR SR A b DT R 35 BR OB B
$11%), & 5(c)h FP By EDS 4§45 1, Fe.P.O
JUHEAE FP R A) /3 A /b i STURGRE . X
A RE AR SR S SR AN 2l Ak . B R AR 5 1R
HR AL R T e 5 850, R, 7 TR G BRES 1 0 7S 4
eV FP, LIREAR S X6 5™ P v St 1 B 19 52 )

& 5(d)~(e)y LFP/C B SEM 3 #r 45 %%, LFP/
C ok £ 2R ERIE , Ri4E 8 500~800 nm, ks 8]
FLBRZS G A8 T4 28 H A e A L 3 i ) S
PR B 5D LFP/C ) EDS 23 #r4s %, C It
R o AT 3R WA R R G R B A ik R T
WEAALRE HE A58 45 1) 19 38 J5 <4 108 BB 7 M B3R
T £ 7 W e 2k i — 25 O E T A i A R
Sy b B BERR BR AR A BL LFP/C R Fe . PLO,
CILENAmBL) KM E] S TTE , R HTIK AL
FEVEVE,S JTC R & WA KL IER] LFP/C It
RO R aig .
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PEFR L fE S A AL 2 P RE AT RAE 40T, K 6(a)
MRHE 1 CF R SRR AE R 200 YR Y AR, 1L 25 4t
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R WA FE L L A N 134, 75 mAh/g i HO &
o4 132,42 mAh/g, FEABRIR 98. 2700 &5 200

UARIRE AR AR R 98, 9060 KRB BEL C

R R TR M RE AR PR AR

K 6(b) I EHE 0. 1~5 C K iifi v i 25 )i
PER T b Al . T LLEH: LFP/C
MOEHE 5 C 19 i £ 2 T P8 EF 9 1B 4h fig O/ R 3 °F
Fa FE AR 25 HLZE 0.1 C F By W0 44 7 v be 25
H9150. 14 mAh/g, 5 Fj FH 85 IR 4k 41 19 il e LU 2
RO %0t 99 BURFIRTRAG38 )5 . LFP/C
FE 0.1 C He 2818 Wi L L 28 R 147, 29 mAh/g,
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Preparation and Characterization of Spherical-like Ferric Phosphate Precursors
by Co-precipitation—Spray-drying Method
LI Xida"*,LIU Lijun"*,LI Zhonglin'*,LIAO Changmao'*,LI Yibing'*
(1. Department o f Materials Science and Engineering »Guilin University of Technology ,
Guilin 541004 ,China;
2. Key Laboratory of New Processing Technology for Nonferrous Metals and Materials ,
Ministry of Education Guilin University of Technology ,Guilin 541004 ,China)

Abstract: The preparation of spherical-like battery-grade ferric phosphate by co-precipitation—spray-
drying method was investigated using ferrous sulfate heptahydrate (FeSO, « 7H; O) and ammonium
dihydrogen phosphate(NH, H, PO, ) as raw materials. The effects of the addition of the surfactant
cetyltrimethyl ammonium bromide(CTAB) ,reaction time,and solution pH on the physical phase and
particle size of ferric phosphate were examined. The products were characterized by a laser particle
sizer, X-ray powder diffractometer, thermogravimetric analyzer, and field emission scanning electron
microscope. The results indicate that under the conditions of a Fe/P molar ratio of 1/1. 01, CTAB
addition of 0. 04 g, reaction time of 1 h,and solution pH of 3. 0, the ferric phosphate exhibits the
smallest particle size distribution, ranging from 300 to 500 nm, and displays more uniform spherical
morphology. Moreover,lithium iron phosphate is prepared by ball milling, mixing and sintering, using
the spherical-like ferric phosphate as the precursor iron source. The specific discharge capacity of lithium
iron phosphate is 150. 14 mAh/g at 0. 1 C,and the retention rate is 98. 9% after 200 cycles at 1 C,
the performance is good.

Key words: ferric phosphate;co-precipitation method;spray-drying;spherical-like;lithium iron phosphate;

lithium battery;preparation;performance



