Journal of the Korean Electrochemical Society
Vol. 13, No. 2, 2010, 103-109
DOI:10.5229/JKES.2010.13.2.103

A%FHAY 293 AFE LiyMnsO A%} slo|Beje
AR e =&

AES - AGF - oPAAT - ARET - AR
st oA - akst, Tekell g A 7] A - RBA g A A AT E]

(2010 2 1 <2010 3¢ 31 A)

Synthesis of Defective-Structure LisMns0;, by Combustion Method
and lts Application to Hybrid Capacitor

Hunuk Kim, Yang-Kook Sun, Bum-Suk Lee’, Chang-Soo Jin', and Kyoung-Hee Shin"*

Department of WCU Energy Engineering, Hanyang University, 17 Haengdang-dong, Seongdong-gu, Seoul 133-791, Korea
"Korea Institute of Energy Research, 71-2 Jang-Dong, Yuseong-gu, Daejeon 305-343, Korea

(Received February 1, 2010 : Accepted March 31, 2010)

LiNO;, Li(CH;CO0)-2H,0 &3 Mn(CH;CO0),-4H,08 ZLEA= 3l LiMnsO,S
atom IHS ANTHS ARSSIATE LiMnsOpe 400°C ode] EA7] =04 o
T AN 400°CE FA T S W Mn0y7F o] EAlhe 21 #EE 4 AT 400°Co
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Abstract : LiyMnsO,, was synthesized by combustion method using LiNOs, Li(CH;COO)-2H,O
and Mn(CH;COO),4H,0. Liy;MnsO,, was obtained over 400°C, however, the sample calcined at
400°C for any time was mixed phases of LiyMnsO;, and Mn,O;. Li;MnsO,, calcined at 400°C
for 5h had larger first discharge capacity (41.5 mAh/g) at 1C-rate for 3.7~4.4 V than other calcined
samples. Moreover, applying to hybrid capacitor, it had good discharge capacity (24.74 mAh/g or
10.46 mAh/cc) at 100 mA/g for 1~2.5V and higher energy density (39 Wh/kg or 16.49 Wh/cc)
at same condition.
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Fig. 1. X-ray diffraction patterns of (a) Li;MnsO;; calcined
at 300, 400, 500 and 600°C for 5h and (b) Li;MnsO,,
calcined at 400°C for 3h,5h and 10 h (i« : Mn,0;).
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Fig. 3. The ratio calculated between different crystal constant
of (a) Li;Mn;Oy, calcined at 400, 500 and 600°C for 5 h
and (b) Li;Mns0;; calcined at 400°C for 3 h, 5 h and 10 h.

600°C 5h
=

Current (mA)

T T T T T T T T T T T
34 35 36 37 38 39 40 41 42 43 44 45 46
Potential (V) vs. Li

Fig. 4. CV curve of Li;MnsOy; calcined at 400°C for 5 h.
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Fig. 5. First discharge capacity of (a) Li;Mn;sO, calcined
at 400, 500 and 600°C for 5 h and (b) Li;MnsOy; calcined
at 400°C for 3 h, 5 h and 10 h. (1C-rate in 3.7~4.4 V)
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Fig. 9. Various energy densities of AC/Li;MnsO;, hybrid
capacitor at 100, 300, 500, 800, 1000 and 1300 mA/g in 1~2.5 V.
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