5515 555 9 ) HEA SRR 2005 4 9 A
Vol. 15 No.9 The Chinese Journal of Nonferrous Metals Sep. 2005

L EHS: 1004~ 0609( 2005) 09 ~ 1431 ~ 05

TR RS AU K IR R AT AR
[ FE A BRI i

BN, & & X %

(FRIR%F L2 T8, K 410083)

W OB NET MARS YO EASE I Ak R R s AR A R AR Y R B T s L %07 R R SR
FRX S, B ERBY B @S TERE R AR A B (RPG) b, B3P K R Rk A 5 A RO B BR
(CITT) . SRH RPG 5T 7655 56 1) H R 3 [ P s HR N B E AR A R 1R P 3 AR HOR B, sEu &5 BB MELT .
RPG VLTS 0~ 1.5 V BB 748 A S5 s il R 1) P 3 AR SR BUE N 1. 055 % 107" em?®/s. B CITT HARN A
BB FAE LiMn2 Os B ARY BURBAE 3.95V 4. 12 V EATEAENH A /NG, HEEEMmIR R B8, ¥
REUE B WK .

REETH]: EAMY BRL AESEC AR A e 8 i

2K S: 0646 SCERBR RS A

Determination of solid diffusion coefficient of
insertiom host electrode materials based on capacity parameter
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Changsha 410083, China)

Abstract: A method of determining the solid diffusion coefficient of electrode materials in the lithium battery was
introduced, where the capacity was the main variable. This method needs only one complementary parameter ( the
radius of insertiomr host particle, R) . Based on the ratio of potentio-charge capacity to the galvano charge capacity
(RPG) by the spherical diffusion model, the method was developed to the capacity intermittent titration technique
(CITT). By RPG method, the average solid diffusion coefficient of insertiorr host materials can be determined at a
relativly wide range of voltage. The Li" diffusion coefficients in graphite were determined as 1.055% 10™'® ¢m®/ s in
the voltage range from 0 to 1.5 V. The Li* solid diffusion coefficients in LiMn204 were determined at different gal
vano-charge currents. Results shows that the Li* solid diffusion coefficients reach the minimum at the voltage of
3.95 and 4. 12 V, and the diffusion coefficients increase with the increasing circulation times. So by CITT method,
the solid diffusion coefficient of electrode materials at different charge discharge circulations can be determined con-
veniencely.
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Fig. 1 Curves of galvano-potentio-charge

vs galvano-discharge of graphite
(a) —Charge discharge curves of voltage —time;
(b) —Charge discharge curves of current —time;
(¢) —Charge discharge curves of capacities —voltage

(Current 0.5 mA, voltage 1.5V)
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Fig.2 CITT curves of LiMn;04 at

galvano-charge current of 0. 4 mA
(a) —Curve of voltage vs time;
(b) —Curve of current vs time;

(¢) —Curve of galvano potentio-capacity vs voltage
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