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Abstract: LiFePO4/C composite cathode materials containing different amounts of PAM as dispersing agent were synthe-
sized by controlled crystallization-carbon thermal reduction process, to investigate the effect of polyacrylamide (PAM) on
the performance of LiFePO,/C. Crystal structure, surface morphology and electrochemical properties of the obtained
composites dispersed by PAM were studied by the techniques including thermal chemical analysis, X-ray diffraction,
scanning electron microscopy, carbon content test, constant current charge and discharge testing. The results showed that
LiFePO4 material fabricated with 1.5wt%PAM dissolved in acid dispersed more evenly with good flow ability with aver-
age particle size of about 100 nm. The first discharge capacities of 1.5wt%PAM-LFP composites were 153.8, 142.5, 138.4,
128.7 and 124.3 mAh/g at 0.1C, 1C, 2C, 5C and 10C ratios, respectively, which capacity retention can keep above 99% at
1C rate after 100 charge/discharge cycles. According to AC impedance spectra measurements, the impedances of
1.5wt%PAM-LiFePO, decreased evidently and the diffusion coefficient of Li ions increased by 28 times, indicating that Li
ion and electric conductivity, discharge capacity and cycling performance were greatly improved. The above results show

that LiFePO,/C composite cathode materials dispersed by PAM is suitable for industrial applications.
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Fig. 1 TG-DTA curves of the precursor

oA S NE(1) A RERE B AL S N5 s W(2) A A 22 IR X
N, JEANEIR A N, AE 600°C LLERER A V(3)
J Li,COs SR N, 618°CH Li,COs 23 HB4» 70 filt,
5 WURLRL AR BN, R R EAR . RN (4) A
LiFePO, & st [V, LB AL ] Li'fhy
SO Fe IR 5. PRI |, Fe* B Fe (R85 e A= 7E
650°C, SEFx [ NS S N PR O, T FePOy A
Li,O Befilifi I Li' ¥ HU7E 650°C FE& kA, A
SEYHUR M, TR, PROE R S B A SR
JELF] 1000°CLLE, WA Fe* i Fed (1L, &
A CL B W, B HRGE I N I B e AE 700 °C #
1000°C 2 (A4 A 21, T ORUE N 58 4%, AR5
4 RN BEWT A g AE 700°C o
22 S

2 K 0.5wt%~5wt%PAM-FP 5 FP # K X
SHERATH B, B R LG, 520°C Sk B S (1)
FRE S RBL AT 0, AT W82 2 B 1) A%
I 545 () FePO, (JCPDS 29-0715) itk KR A WA 7
S, Ui S A A ) PAM-FP A4 RL 45 s i HL 4l
o B 3 AU INASE S B PAM & % LiFePO, #4181
XRD K, W] LLE 2, PAM S 5 A R R R I
oM, LI PGE S N R R, Fe TT DA R Y
iR Pe AR R SR, IS Li,COs M A % 2l (1)
LiFePOy. fT4f I iRism, &I LiFePO, M4
o4y, SRR . AN, PAM Zemi A 5 N 5
FUARIRAF IR Ky TG 8 T L5 4, A U i AR 5 o
K H EAREL AN 53 BT A 43 LFP 5 0.5wt%~5wt%
PAM-LFP TLF{FE S (B S 1 s &R 1
Al LLE H, RN PAM B LFP [ & &N
4.4029%, X A2 TR i A A IS L 78 A OB 3K THT i
BIP); BAE PAM IS DN 3 0, BERL R & b 2
BN, Ui E) PAM £ i B SR At s, 1
I LiFePO, #4EHK T HL P BE

a-FpP

b-0.5wt%PAM-FP
c-1.5wit%%PAM-FP
d-2.5W1%PAM-FP
e-5.0wt%PAM-FP

d
> WMMMM
2 L LW TSN NP RO
2 " Akl Loy ) \ C
X A ) “ \ - LD
MML&UW—«:MM

Lol g ) JOPDR@OT)
10 20 30 40 50 60 70
20/ (%)

ll2 7SI PAM i) FePO, HHEHI XRD 4l
Fig. 2 XRD patterns of FePO, modified with different con-
tents of PAM
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Fig. 3 XRD patterns of LiFePO, modified with different
contents of PAM
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Fig. 4 SEM images for LiFePO, coated with different PAM contents
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Fig. 8 CV curves of LFP and 1.5wt%PAM-LFP samples
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Table 2 Fitting results of impedance parameters
Ry R/ o/ D/
(x10, Q) (x10%, Q) (x10™*, S-em™) (107, cm?s™)
LFP 7.2 3.7 0.0049 0.35
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M.LEP 5.8 1.6 1.1000 9.80
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