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1
Tab.l Lattice constantsof gind compounds versus various dopant contents

Molar ratios starting reactors Theoretical *

" , a(10"** m) Ref.
LiOAc  AI(NOs)s Gitric add Mn(OAc) chemical formula

A LiMn,O4 8.2434 [14]
B Lio.0sM,Ox 8.2255 [16]
c L1 0 0 2.0 Liz.1MmOy4 8.2114 This work
b 1.1 0.1 0.2 1.9 Li1.1Alp.1Mny 9Oy 8.1982 This work
E 1.1 0.2 0.4 1.8 Liz 1Alo.2Mng gO4 8.1722 This work
F 1.1 0.3 0.6 1.7 Liz.1Alo.3sMmny 704 8.1694 This work
G LiAlysMn7 604 8.230" [15]
i LiAlysMne 304 8.200" [15]

*Note: ThelLi contentsin resulted materias arepracticaly alittle smaler than those of theoretica caculation
due to Li evgooration during the high reaction temperature preparation[ 4 ,16] .
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Fig.1 The XRD patterns of active materias with Fig.2 The IR spectrosoopy ofLiz«AlyMn,-, Oy
various doped-Al content
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Tab. 2 The comparion of initial cgpacity and cycling performance among active materid s with various dopant
oontents
No. Theoretical Initia capacity Capacity at 200" Average capacity
chemica formula (mAh/ g cyde(mAh q) loss(mAh/ g- cylce)
C Liz.1Mn0O4 128 102 0.13
D Liz.1Alg.1Mng 9Oy 119 106 0.07
E Liz.1Alg.2Mny 804 105 95 0.05
F Li1.1Alp.3Mny 704 92 84 0.04
3 () () SEM
1y m,
1 0' 5“ m ) 1
) Mn-O
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3 Q) (b) SEM
Fig.2 The comparison of SEM microgrgphsof active materials with doped Li(a) and co -
doped Li and Al (b)

An Investigation of Sructura Properties of Li-Al-mixed
Doped Soinds Materids Li1+xAlyMnz yO4

ZHEN G Zi-shan * ,TAN G Z-long ,ZHAN G Zhong-tai ,SHEN G Wan-ci
(Dept. of Materials Sci. and Engin. State Key Lab. of New Ceramics and Fine Processing,
Tsinghua Univ. , Beijing 10084, China)

Abstract: Al and Li dements were co-doped into host gine lithium manganese oxide by a
smple and economica preparation technology . There was an investigation of the influence of
doped Al contentson the initia cgpacity and cycling performance of the materids. Theinvestigar
tion of the XRD patterns, the analyssof the SEM micrographs and the determination of IR gec
trosoopy showed that the particles of dopant materids are fine, narrowly distributed and well
crystdlized, and the bonds Mn-O are stronger than these of undoped materias. The resulted ma
teriads have a high initia capacity of 119 mAh/ g and good cycling characterization. The capacity
still kept at 106 mAh/ g after 200 cycles.
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