Journal of the Korean Electrochemcal Society
Vol. 2, No. 2, 1999, 61-65

BElA AL vhIEA BfakTe] 54
AFA - &P - AL . aiggt

SEU . Fslela), +e g st TR RSt} B gt S 3 ek}
(1998 10€ 9% AH4=: 1998 11€ 27 A=)

The Characteristics of Vanadium based Composite Cathode
for Lithium Secondary Battery

Jong-Jin Kim, Won-Keun Son*, Jae-Yong Kim** and Soo-Gil Park’
Department of Industrial & Chemical Engineering, Chungbuk National University, Chungbuk 361-763, Korea
*Department of Polymer engineering, chungnam National University, Tae-Jeon 305-763, Korea

**Department of Environmental Engineering, Chunbuk National University
(Received October 9, 1998; Accepted November 27, 1998)

=

2
=

AFIAEAE FFEAZA Livy050) M2 o] 2 17138 A%S PAIE Ao Atew gk
LiV;0g2 5844 lithium trivanadate 2] ©4eof 2Js) 2 BAME HEE AT Liv,0s0) XS opxaupie
solutionmethodell 2J3f ¥HEo]F Z71AEle] LiViOgt Hlmet) 8o xSuxa)® 22e XRD, TGA,
SEM o2 SZH54S IRt o]d WHELS 84 Liv,0;0) 288 Tg0) 284S 7271, v EH
At F7E8FE TN Aoz el 58] A7 B 29X AL ¥ AR /R, e
SAYo] FHRRIoIFo] o] ROHTE WEP, 2L TAZE LiVi0g2 TS SPPAIQMTE oha} Alo]2AT oA
= A

Abstract : A new treatment of LiV;0s has been proposed for improving its electrochemical behavior as a cathode
material for secondary lithium batteries. Lithium trivanadate, LiV30s, can be prepared in a finely dispersed form by
dehydration of aqueous lithium trivanadate gels. The ultrasonic treatment method for LiV;0; has been examined in
comparison with LiV3Og prepared by solutionmethod. The ultrasonically treated products in water were characterized
by XRD (X-ray diffractometry), TGA (thermogravimetric analysis) and SEM (scanning electron microscopy). These
measurements showed that the ultrasonic treatment process of aqueous LiV;Oj5 caused a decrease in crytallinity and
considerable increased in specific surface area and interlayer spacing. The product, ultrasonically treated in water for
2 h, showed a high initial discharge capacity and was charge-discharge cycled without large capacity loss. The ultrasonic
treated LiV;Og can improve not only the specific capacity, but also the cycling behavior
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Fig. 2. Flow diagram of (a) amorphous LiV;0; synthesis and (b)
ultrasonic treatment of LiV30s.
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Fig. 3. XRD patterns of LiV;0z (a) nonultrasonic treatment, (b)
ultrasonic treatment 1h, (c) 2h, (d) 3hr.
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Fig. 4. TGA of LiV3;0;5 (a) nonultrasonic treatment, (b) ultrasonic
treatment 1h, (c) 2h, (d) 3h.
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Fig. 5. DSC of LiV;0; (a) nonultrasonic treatment, (b) ultrasonic .
treatment 1h, (c) 2hr, (d) 3hr.
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Fig. 6. SEM micrograph of LiV;05 (a) nonultrasonic treatment and
(b) ultrasonic treatment (2h).
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Fig. 8. OCYV of LiV30s films with graphite contents.
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