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Tab.1 The volume and category of generated gases under diff erent-charging condition

Content/ %

Cenerated gases
No. Sample
volume/m 1, cO, CGH, CHy GHs GHs GHg CO 0 Ny
Chargeto 2.5 V
1 by ocongtant cur- 2.00 36.46 51.65 0.66 0.00 0.00 0.00 0.00 10.58 0.05 0.60
rent 0.02C
o Condant woltage 4 55 5060 52.84 3.95 0.00 0.30 0.00 0.00 21.97 0.05 0.29
2.5V for 24 h ’ ’ : ’ ’ ’ : : : ’ ’
Congant voltage
3 3.0V for 24 h 10.00 4.76 18.21 70.75 0.96 0.81 0.03 0.00 4.46 0.00 0.00
4 onsant Voltage g 55 537 434 73.78 5.71 1.54 0.16 0.00 9.06 0.01 0.02
3.5V for24 h ) : ’ : ) ) : : ) ) )
Congant woltage
5 3.8V for 24 h 1.50 7.67 3.74 45.06 32.95 4.06 0.60 0.00 5.88 0.01 0.03
Congant voltage
6 4.0V for 24 h 0.50 3.28 5.67 13.74 61.53 6.29 0.58 0.00 2.75 0.35 1.24
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by congtant cur-
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Fig.2 The pattern of the generated gases detected by therma conductivity detector ( TCD) (a)
and flame ionization detector (FID) (b) correspond to the third charging condition listsin
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Study on the Gas Ceneration in Different Charging Voltage
during Formation Processin Polymer Lithiumion Battery

HUANGLi, JIN Minggang, CAl Hui-qun, ZHEN G Ming-sen,
DON G Quanfeng, YOU Jin-kua, L IN Zugeng "
( Xiamen University Powerlong Battery Research Institue, Xiamen 361005, China)

Abstract : The gases of polymer lithium-ion battery (PL 1) generated under different voltages
during the first charging process were examined by meansof gas chromatography (GC) , and the
mechanism of the gas generation was discussed. The eectrolyte used in batteries was 1 mol/L
LiPFeEC DMC EMC=1 1 1(in volume). The results showed that when the charging volt-
ageislessthan 2.5 V , the main component of generated gases are H, and CO, , and when the
charging voltage is 2.5 V , EC begins to decompose. Due to the decompostion of EC, the main
generated gasis C,Hs when the charge voltages between 3.0 V and 3.5 V. As the voltage is
higher than 3.0 V , the generated gases composed of C;H, as well as CH, and C;Hg. The later are
caused by the decompostion of DMC and EMC. When the charging voltage is higher than 3.8V ,
the decompostion of DM C and EM C becomes dominant. Furthermore, when the voltages are be-
tween 3.0 V and 3.5 V , the volumes of generated gases are the most. Snce the slid eectrolyte
interface (SEI) on the surface of carbon eectrode has been formed, while the charging voltage
higher than 3.5 V , the decompostion of the ectrolyte dowed down and then restrained , and the
volume of the generated gases decreased quickly.

Key words: Polymer lithium-ion battery , Formation, Gas generation, SEI

References:
[1] Zhang Y C. Study on the evolution and recombination of the interna gasin seded secondary batteries[D].
2000,7.

[2] Huang KL ,LuZZ,LiuSQ. Oncagacity fading and its mechanismsfor lithium-ion batteries[J] . Battery Bi-
monthly ,2001 ,3(31) :142 145.

[3] Li WS, QiuSZ. Causesfor cgacity decreasesof Li ion batteries[J]. Chinese Battery Industry ,2001 , 6(1) :
21 24.

[4] ShinJee Sun, Han Chi-Hwan,Jung UnHo, et d. Hfect of Li,COs additive on gas generation in lithium -
ion batteries[J]. Journa of Power Sources,2002, 109:47 52.



	Study on the Gas Generation in Different Charging Voltage during Formation Process in Polymer Lithium-ion Battery
	Recommended Citation

	tmp.1677736191.pdf.IYTjO

