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Hectrochemical intercalation performances of new cathode materials
——~Manganese nodule for lithium ion rechargeable batteries

YOU Jirnrkua, CHU We , L IU Deyao, YANG Yong, L IN Zu-geng
( State Key Laboratory for Physical Chemistry of Solid Surface, Institute of Physical Chemistry,

Research Center for Electrochemical Power Sources of Xiamen University, Xiamen Fujian 361005, China)

Abstract :A comprehensve research and eva uation for manganese nodule as cathode materia for lithium ion bat-
teries was made. The compodtion, structure and micro-morphology , the electrochemica properties and the opti-
mization of its charge/ discharge performance were studied. The interstitia multi-metalic cationsin tunnds and
interlayers, such as Mg?* ,Ni?* ,Co?* ,Ca?* ,Cu?* ,etc. ,and the lattice water contributed to equalization of
chemica vaence and structural stabilization of manganese nodule. The results show that the electrochemical
properties of manganese nodule are attributed to Todorokite and Vernadite. In a gppropriate electrolyte, such as
LiClO4/ PC+DME, and the eectrolyte of avoiding over-intercaating, the lattice water may not be harmful to
the electrochemical performance. TheLi insertion and extraction potentialsof manganese nodule are about 2.6 V
and 3V, regectively. The cyclic voltammetry curves show that the broad current peaks reflect the characteris
tics of amorphous state of manganese nodule. Manganese nodule shows a good reversible discharge capacity (101
mAh-g ', 85%of the highest discharge capacity) at about 2.5- 4.1V &ater more than 200 cyclesin 1mol/L
LiClO4/ PC+DME. It isproved that manganese nodule isapromisng novel natura cathode material for lithium
ion batteries.
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